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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

Relapsing multiple sclerosis (RMS) is a neurological disorder affecting more than 100,000
people in England and includes two phenotypes: relapsing-remitting MS (RRMS) and
secondary progressive MS (SPMS).(1, 2) Ponesimod is a new treatment option for RMS
developed by Janssen that is anticipated to receive marketing authorisation for “the
treatment of adult patients with relapsing forms of multiple sclerosis (RMS) with active

disease defined by clinical or imaging features”.(3)

The final scope for ponesimod for multiple sclerosis (MS) was issued by NICE in January
2021.(4) The key evidence in this submission is based on the results of OPTIMUM, a phase
3 randomised controlled trial (RCT) that evaluated the efficacy and safety of ponesimod
versus teriflunomide in patients with RMS.(5) However, this submission focuses on part of
the technology’s anticipated marketing authorisation and describes the clinical and cost-
effectiveness of ponesimod as a treatment option for patients with RRMS since the
OPTIMUM ftrial provides limited evidence for the effectiveness of ponesimod in people with

SPMS. The decision problem addressed in this submission is summarised in Table 1.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE
scope

Population

People with relapsing MS

People with RRMS (limited to people with active
RRMS and people with highly active RRMS)

The decision problem is focused on a sub-
population of MS patients because there is
limited evidence available for ponesimod in
SPMS for health technology evaluation.

The evidence presented in the submission
is based on a phase 3 RCT (OPTIMUM)
that evaluated ponesimod compared to
teriflunomide in people with RMS. At study
entry, most patients in the trial were
diagnosed with RRMS (97.4%). The trial
included only a small proportion of patients
with SPMS (2.6%).

Phase 3 data for people with RRMS is
more robust in people with active RRMS
and highly active RRMS (35% of trial
population) and so the submission focuses
on these two subgroups i.e., not in people
with RES RRMS.

Intervention

Ponesimod

As per scope

n/a

Comparator(s)

For people with active RRMS:
* beta-interferon
* dimethyl fumarate
® glatiramer acetate
* teriflunomide
* ocrelizumab

* peginterferon beta-1a

® ozanimod (subject to ongoing NICE

appraisal)

For people with active RRMS:
® beta-interferon
* dimethyl fumarate
® glatiramer acetate
* teriflunomide
* ocrelizumab

* peginterferon beta-1a
For people with highly active RRMS

* alemtuzumab

At the time of submission, ozanimod and
ofatumumab have not been recommended
by NICE as treatment options for MS and
cannot be considered as standard of care
within the NHS. Therefore, they not been
considered in the submission.

The OPTIMUM trial included only 2.6%
SPMS patients, therefore it was deemed
that there is insufficient evidence for this
population

In line with previous clinical trials in MS, the
definition of highly active RRMS employed
in the OPTIMUM trial was broad, and thus
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE
scope

previous

ofatumumab (subject to ongoing
NICE appraisal)

For people with highly active RRMS despite

treatment:
alemtuzumab
cladribine
fingolimod

ocrelizumab (only if alemtuzumab is
contraindicated or otherwise
unsuitable)

ozanimod (subject to ongoing NICE
appraisal)

ofatumumab (subject to ongoing
NICE appraisal)

For people with RES RRMS

alemtuzumab
cladribine
natalizumab

ocrelizumab (only if alemtuzumab is
contraindicated or otherwise
unsuitable)

ozanimod (subject to ongoing NICE
appraisal)

ofatumumab (subject to ongoing
NICE appraisal)

For people with active SPMS (evidenced by
continuing relapses)

established clinical management,
including IFN-beta or other DMTs
used outside their marketing
authorisations

® cladribine
¢ fingolimod

¢ ocrelizumab (only if alemtuzumab is
contraindicated or otherwise unsuitable)

also incorporates patients with RES RRMS
as defined by NHS England.(6-9) As a
result, separate subgroup analyses of
patients with RES RRMS were not part of
the prespecified analysis.
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE
scope

¢ siponimod (subject to ongoing NICE

appraisal)

Outcomes

The outcome measures to be considered
include:

® relapse rate

* severity of relapse

¢ disability (for example, EDSS)
* disease progression

¢ symptoms of MS (such as fatigue,
cognition and visual disturbance)

¢ freedom from disease activity (for
example lesions on MRI scans)

*  mortality
®* adverse effects of treatment
*  HRQoL

The outcome measures to be considered include:

relapse rate

o ARR
o Time to first confirmed relapse
disability

o0 change from baseline in EDSS score

disease progression
o0 12-week CDA
0 24-week CDA

symptoms of MS
o change from baseline in FSIQ-RMS
score

freedom from disease activity
o CUAL

o NEDA-3

o NEDA-4

adverse effects of treatment

mortality

HRQoL
o Change from baseline in SF-36 score

o Change from baseline in MSFC Z-
score

The outcomes captured by the OPTIMUM
clinical trial of ponesimod are relevant for
patients with active RRMS or highly active
RRMS and are representative of current
clinical practice in England.

Outcomes such as severity of relapse and
mortality could not be included in the
pharmacoeconomic analyses due to the
absence of comparative trial data.

The OPTIMUM trial did not formally
measure severity of relapse, which is
difficult to measure in trials for MS. The
OPTIMUM trial captures new Gd+ T1
lesions plus new or enlarging T2 lesions,
which can indirectly denote disease
severity. OPTIMUM trial outcomes are in
line with outcome measures in previous
MS trials appraised by NICE.

ARR = annualised relapse rate; CDA = confirmed disability accumulation; CUAL = combined unique active lesions; DMT = disease modifying therapy; EDSS = expanded
disability status scale; FSIQ-RMS = Fatigue Symptoms and Impacts Questionnaire-Relapsing Multiple Sclerosis; Gd+ = gadolinium enhancing; HRQoL = health-related quality
of life; IFN = interferon; MSFC = Multiple Sclerosis Functional Composite; MRI = magnetic resonance imaging; MS = multiple sclerosis; MSFC = Multiple Sclerosis Functional
Composite; NEDA = no evidence of disease activity; NICE = National Institute for Health and Care Excellence; RCT = randomised controlled trial; RES = rapidly evolving
severe; RMS = relapsing multiple sclerosis; RRMS = relapsing remitting multiple sclerosis; SF-36 = Short Form-36; SPMS = secondary progressive multiple sclerosis
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B.1.2 Description of the technology being appraised

A description of ponesimod, the technology being appraised, is presented in Table 2. The

draft Summary of Product Characteristics (SmPC) for ponesimod can be found in Appendix

C.

Table 2: Technology being appraised

UK approved name
and brand name

Ponesimod (Ponvory®)

Mechanism of action

Ponesimod is a selective sphingosine 1-phosphate (S1P) modulator with high
selective affinity for the S1P1 receptor, that prevents lymphocytes from leaving
secondary lymphoid organs.(10, 11)

S1P modulators inhibit the interaction between the S1P ligand and S1P
receptors.(12) By blocking these signals, S1P modulators prevent lymphocytes
from entering peripheral tissues, thereby decreasing the number of circulating
lymphocytes and resulting in significant immunosuppressive effects.(13)

In the presence of ponesimod, lymphocyte trafficking from the lymph node is
blocked by the removal of the S1P1 receptor, meaning that lymphocytes are
unaffected by the presence of circulating endogenous S1P.(14, 15) Reduced
lymphocyte count in the rest of the body is thought to be the main mechanism of
action of S1P receptor modulators in the treatment of RMS.(14)

Marketing
authorisation/CE
mark status

A marketing authorisation application was submitted to the EMA on 4th March
2020.

CHMP positive opinion is expected in March 2021 with marketing authorisation
anticipated to be granted by the European Commission in May 2021.

UK marketing approval is expected from MHRA through the EC Decision Reliance
Procedure in June/July 2021.

Indications and any
restriction(s) as
described in the
SmPC

The anticipated indication for ponesimod is:

“for the treatment of adult patients with relapsing forms of multiple sclerosis (RMS)
with active disease defined by clinical or imaging features”

Ponesimod is contraindicated in the following patients:
- Patients who have hypersensitivity to the active substance or to any of the
excipients.
- Patients in an immunodeficient state.
- Patients who have in the last 6 months experienced myocardial infarction,

unstable angina, stroke, TIA, decompensated heart failure requiring
hospitalization, or NYHA Class IlI/IV heart failure.

- Patients who have presence of Mobitz type Il second-degree AV block,
third-degree AV block, or sick-sinus syndrome, unless the patient has a
functioning pacemaker.

- Patients with severe active infections and patients with active chronic
infections.

- Patients with active malignancies.

- Patients with moderate or severe hepatic impairment (Child Pugh class B
and C, respectively).

- Women who are pregnant and women of childbearing potential not using
effective contraception.

Method of
administration and
dosage

When initiating treatment with ponesimod, patients should use a starter pack to
follow a 14-day up-titration schedule. The up-titration protocol is implemented on
Day 1 to Day 14, starting with 2 mg once daily (QD) increasing to 10 mg QD on
Days 12, 13, and 14 followed by maintenance dosing at 20 mg QD.

Ponesimod is administered orally as a film-coated tablet at a maintenance dose of
20 mg QD.

If a patient misses a dose on 24 consecutive days during treatment maintenance,
the up-titration protocol needs to be re-initiated with Day 1 of the titration regimen.
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Additional tests or No additional tests beyond those already employed for patients with MS would be
investigations required following the introduction of ponesimod

List price and average | The list price of ponesimod is:
cost of a course of *  Starter pack (14 film-coated tablets) = |||

treatment
e Maintenance pack (28 film-coated tablets) = ||l
The average cost of a course of treatment based on list price is [Jij er vear
Patient access A patient access scheme representing a simple discount of % from the list

scheme (if applicable) | price of ponesimod. The PAS is a simple discount and has been submitted for
review to the Patient Access Scheme Liaison Unit (PASLU). The net price
incorporating the PAS is:

*  Starter pack (14 film-coated tablets) = || i
Maintenance pack (28 film-coated tablets) = || i}
The average cost of a course of treatment based on net price is [Jj per year.

AV = atrioventricular; CHMP = Committee for Medicinal Products for Human Use; EMA = European Medicines
Agency; MHRA = Medicines and Healthcare products Regulatory Agency; PAS = patient access scheme; PASLU
= Patient Access Scheme Liaison Unit; QD = once daily; RMS = relapsing multiple sclerosis; STPR = S1P
receptor; SmPC = summary of product characteristics; UK = United Kingdom
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B.1.3 Health condition and position of the technology in the

treatment pathway

Summary of the health condition

e Multiple sclerosis (MS) is a chronic inflammatory disorder of the central nervous system (CNS)
and a leading cause of neurological disability in young and middle-aged adults, affecting an
estimated 105,800 people in England.(16-18)

o About 85% of MS patients are diagnosed with relapsing-remitting MS (RRMS), characterised
by recurrent inflammatory attacks leading to progressive neuronal degeneration, with
intervening periods of relative stability.(16, 19, 20)

0 RRMS can be further subdivided into mutually exclusive subgroups of active
RRMS, highly active RRMS and rapidly evolving severe RRMS based on relapse
frequency and MRI activity, although the definitions for these subgroups vary in
the literature and across clinical trials in MS.(6-8, 21-23)

e The experience of MS varies from patient to patient, depending on the location of
inflammatory lesions in the CNS, and can present as a range of abnormal sensory and visual
symptoms to disruption of cognitive and motor function. (20, 24-29)

e The health-related quality of life (HRQoL) of patients with MS is worse than the general
population and worsens as disease severity increases. (30-32) Relapses are key drivers of
reduced HRQoL in patients with RRMS, and the frequency of relapses is a prognostic factor
for disability progression.(23, 33-36)

e MS places a high economic burden on society due to the cost of managing relapses and the
frequent need for informal caregiving, as well as productivity losses in a patient population
commonly affected during prime employment years.(31, 37)

Unmet need

e The key objectives of MS treatments are to reduce the frequency of relapses, slow disease
progression and disability, manage symptoms and improve overall HRQoL.(34, 35, 38)

e A wide range of disease-modifying treatments (DMTs) with different risk-benefit profiles are
needed for MS due to the disease's heterogeneous clinical presentation, unpredictable
progression course, and individual variability in patient treatment response and tolerability.(20,
39, 40) Currently MS is managed using a range of treatments administered via oral, injectable
or infusion routes.

o DMTs with lower efficacy are generally associated with less severe adverse
effects, whereas highly efficacious DMTs are often associated with more serious
safety issues, leaving patients with a choice between optimising either efficacy or
safety.(19, 41)

0 Many of the currently available treatments for RRMS require infusion or injections,
while patients with MS have been found to prefer oral treatment
administration.(42-44)

0 The long half-life of some oral DMTs can be a challenge for vaccinations and
family planning, or when switching treatment.(45)

o There remains an unmet need for a convenient efficacious treatment that reduces
relapse frequency in patients with MS, manages disease symptoms and has a
favourable long-term safety profile.

Ponesimod as a treatment option for patients with RRMS

e Ponesimod is a sphingosine 1-phosphate (S1P) modulator with high selective affinity for the
S1P1 receptor, causing immunosuppressive effects by reducing the number of circulating
lymphocytes.(10, 11) (13)

o Ponesimod has the potential to be the first NICE-recommended S1P modulator for patients
with active RRMS and a safer alternative to existing DMTs for patients with highly active
RRMS, meeting the unmet needs in the current treatment landscape.
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o Clinical trial data from the phase 2 extension study have demonstrated favourable results of
ponesimod with regards to long-term efficacy and tolerability.(46-48) Overall, treatment
persistence was reported in 61% of patients receiving ponesimod in the trial, with ongoing
treatment reported by 52% of patients at approximately 9 years into the trial.(49)

e A once-daily oral dosing regimen and a short half-life with transient effects on lymphocytes
offers a convenient treatment option for patients who may be considering family planning.(12)

e As an oral treatment with rapidly reversible immunosuppressive effects, ponesimod offers
flexibility during the ongoing COVID-19 pandemic, allowing people with MS to manage their
treatments without worry of routine hospital appointments for infusion or additional monitoring,
as is the case for some DMTs.(50-53)

B.1.3.1 Disease overview

B.1.3.1.1 Clinical presentation

MS is a chronic, progressive, autoimmune disease characterised by recurrent inflammatory
attacks within the central nervous system (CNS) in which the immune system attacks the
protective myelin sheath around neurons, resulting in deterioration of axons that transmit
electrical impulses between neurons and progressive neuronal degeneration as a result of
breakdown of communication between the brain and the rest of the body.(19, 20) Clinically,
MS presents with bouts of neurological symptoms that vary depending on the location of
inflammatory lesions in the CNS and whether attacks are focal or multifocal in the brain.(20,
24-26) Patients may experience sensorimotor symptoms (e.g., paraesthesia, neuralgia,
neuropathic pain), fatigue, visual disturbances and pain with eye movement, impaired
balance and gait, ataxia, motor weakness and discoordination, weakness, impaired short
term memory, concentration or attention.(25, 27-29) Patients can also experience bowel and
bladder dysfunction, sexual dysfunction and issues with walking and mobility, particularly as

the disease progresses.(25, 27-29)

Following an initial attack, relapses occur within 2 years in about half of patients who are not
treated with disease-modifying therapy (DMT).(26) Recovery from MS relapse is often
incomplete and residual deficits accrue with each relapse, leading to increasing disability
over time.(20, 54) For example, a study of 182 patients with RRMS in Wales (1999 to 2006),
including 279 relapse episodes, found that 49% of patients showed at least some residual
worsening of disability following relapse.(55) Other studies have shown that both degree of
relapse recovery and frequency of relapse have a substantial impact on disease progression
and disability.(56, 57) Therefore, reduction of the frequency and severity of relapses is a key

goal in MS treatment.(23)

B.1.3.1.2 Epidemiology
MS is the leading cause of neurological disability in young and middle-aged adults in

developed countries.(16, 17) In England, the burden of MS is substantial, affecting 1 in every
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500 people.(18) Based on an analysis of data from The Health Improvement Network (THIN)
database collected up until 17 January 2018, approximately 105,800 people were living with
MS in England, with 4,950 new cases diagnosed each year. (18) The overall prevalence rate
of MS in England was estimated to be 190 per 100,000, including a rate of 272 per 100,000
in women and 106 per 100,000 in men while the incidence rate was estimated to be 9 per
100,000 per year overall.(18)

MS typically affects adults during prime employment years, between 20 and 40 years of age,
but can also occur in children and older persons.(58-61) Adult women are disproportionately
affected by MS; MS prevalence rates are similar across genders in pre-adolescents but
begin diverging in adolescence, when prevalence begins to rise among females relative to
males.(62) A systematic review of 123 MS epidemiology studies conducted between 1985
and 2011 in European countries, including 26 studies in the UK, reported an average ratio of
2:1 female to male prevalence.(63) Incidence of MS was also found to be generally higher in

women, with rates up to 3 times higher than in men.(63)

B.1.3.1.3 Diagnosis

When a patient presents with initial symptoms suggestive of MS, a range of investigational
clinical methods are used to inform an MS diagnosis and rule out alternatives. These
methods include (but are not limited to) radiological imaging, laboratory testing, and other
paraclinical investigations.(28, 64) Magnetic resonance imaging (MRI) of the brain and spinal
cord offers a non-invasive and sensitive way of diagnosing and monitoring disease activity in
MS using short (T1) or long (T2) timed pulses to the brain and spinal cord. Contrast between
regions allows identification of inflammatory lesions at different stages in MS. In T1 images,
fat is bright and cerebrospinal fluid (CSF) is dark; in T2 images, fat is dark and CSF is
bright.(65, 66)Use of gadolinium during an MRI allows detection of areas of new disease
since active inflammation disrupts the blood-brain-barrier allowing gadolinium to pass

through and highlight the affected areas. MRI scans for MS include assessments for:

¢ T1 lesions (without gadolinium) - dark areas that indicate areas of permanent nerve

damage

¢ T1 gadolinium-enhanced lesions — hyperintense (bright) areas that indicate areas of
active inflammation

e T2 lesions - show overall disease burden or lesion load (meaning the total number of

lesions, both old and new)

The most recent and widely-used set of criteria used in the diagnosis of MS are the

McDonald criteria (Table 3), published by the International Panel on the Diagnosis of
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MS.(64) For a diagnosis of MS, the McDonald criteria minimally require evidence of disease
dissemination in space (DIS; i.e. lesion formation across multiple regions of the CNS) as well

as disease dissemination in time (DIT; i.e. new lesions appearing over time).(64, 67, 68)

In 2017, McDonald criteria were updated from the previous 2010 version; the key differences

between the 2010 and 2017 versions are:

e The 2017 version allows symptomatic lesions to be used as criteria for DIS and
DIT.(64)

e The 2017 version allows the detection of MS-related immunoglobulins in
cerebrospinal fluid, called oligoclonal bands (OCBs), to substitute for clinical or MRI
evidence of DIT.(64)

Table 3: McDonald criteria for the diagnosis of RMS (2017)(64)

DIS evidence (any one of the following) DIT evidence (any one of the following)
¢ 22 lesions with objective clinical evidence? * 22 attacks/relapses (including the initial CIS)
* 1lesion + historical objective evidence? of * Gadolinium-enhancing and non-enhancing
previous attack involving a lesion in a lesions observed simultaneously on T1 scan

different CNS region .
* Appearance of new T2-hyperintense or

* 21 T2-hyperintense lesions in at least 2 of gadolinium-enhancing T1 lesions on follow-
the following CNS regions: periventricular, up MRI (relative to baseline, irrespective of
cortical, juxtacortical, infratentorial, spinal time interval)
cord

* Intrathecal OCBs demonstrated as specific
to CSF®

a0bjective clinical evidence refers to abnormalities in imaging, neurophysiological tests, or other examinations
that suggest a lesion in a CNS area that corresponds with the anatomical location(s) of the CIS

bCSF-specific OCBs are not formally evidence of DIT, but can substitute for DIT in patients with a typical CIS who
satisfy the criteria for DIS.

CIS = clinically isolated syndrome; CNS = central nervous system; CSF = cerebrospinal fluid; DIS =
dissemination in space; DIT = dissemination in time; MRI = magnetic resonance imaging; OCB = oligoclonal
band; RMS = relapsing multiple sclerosis.

B.1.3.1.4 MS Classification
Four phenotypes of MS were formally defined by the international MS Phenotype Group in
2013 (described in Table 4):(54)

¢ clinically isolated syndrome (CIS),

e primary progressive MS (PPMS),

e RRMS

e secondary progressive MS (SPMS).

CIS describes an initial clinical episode with signs and symptoms suggestive of MS that has
the potential to evolve into RRMS if left untreated; however, not all patients with CIS

experience a second episode confirming clinically definite MS.
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The general category of RMS is made up of two forms of MS: RRMS and SPMS.(69, 70)
RRMS is the most common phenotype of MS and occurs in about 85% of all cases of MS at
onset.(16, 20, 64) RRMS is characterised by recurrent inflammatory attacks within the
central nervous system (CNS) leading to demyelination (when the myelin or insulating
material is worn away nerves start to deteriorate), axonal loss (the axon is a component of a
nerve and sends messages between neurons, axonal loss slows down the ability for
messages to be sent) and progressive neuronal degeneration (the loss of structure or
function of neurons, including their death). (19, 20) This results in symptomatic relapses
lasting days to months, followed by partial or complete periods of remission during which
disease activity may not be symptomatically apparent but may nevertheless continue at a
low level.(20, 71, 72) RRMS tends to progress to SPMS within 10 to 15 years (though some
variation can be observed), as the disease evolves from a relapsing to a progressive course,
characterised by gradual and irreversible worsening of neurologic function and disability

without intermittent recovery.(20, 54, 73-76)

Table 4: Phenotypes in MS(16, 20, 26, 39, 54, 64, 77)

Classification Description Progression pattern
Clinically isolated * Aninitial acute clinical episode with signs and
syndrome (CIS) symptoms that suggest inflammatory

demyelination in a patient not known to have MS

® If further attacks occur and MS is diagnosed, the
CIS is referred to as the first MS attack

* In contrast to other phenotypes, patients may
recover fully without therapy or have some
residual deficits

Primary progressive * Progressive accumulation of neurologic disability
MS (PPMS) from disease onset

®  Occurs in up to 15% of cases at onset

Relapsing-remitting MS * Acourse of acute attacks with full or incomplete
(RRMS) recovery and periods of relative stability
between attacks

®*  Over time, residual deficits accrue with each
relapse, leading to increasing disability

®  Occurs in about 85% of cases at onset

Secondary progressive ® Gradual and irreversible worsening following an
MS (SPMS) initial RRMS disease course
¢ About 80% of patients with RRMS develop
SPMS with time

®* Most patients with RRMS progress to a SPMS
course within 10 to 15 years

MS = multiple sclerosis
Sources: Lublin 2014; Confavreux 2014; Miller 2012; Thompson 2018; Dobson 2018; MSIF Atlas 2013; Katz
Sand 2015.(16, 20, 26, 39, 54, 64, 77)
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B.1.3.1.5 Subtypes of RRMS

RRMS can be further subdivided based on relapse history and magnetic resonance imaging
(MRI) outcomes as described below, with implications for treatment options particularly
within the context of National Health Service England (NHSE) (described in Section
B.1.3.2.1). (7) The definitions of RRMS subtypes are not universal and vary in the literature
and in clinical trials in MS.(6-8, 21-23) In general, RRMS is assessed as “active” in patients
who have relapses and/or who show new active lesions on MRI, while “highly active”
disease is defined based on criteria such as breakthrough disease, disability progression,
frequent relapse and presence of new lesions despite treatment with a first-line DMT .(7, 21,
23) The following definitions are used by NHSE to define RRMS subtypes based on clinical

characteristics:(7)

e Active RRMS: <2 relapses in <2 years

¢ Highly active RRMS: an unchanged or increased relapse rate or ongoing
severe relapses compared with the previous year despite treatment with beta

interferon.

¢ Rapidly evolving severe (RES) RRMS: =2 disabling relapses in 1 year and
=1 gadolinium-enhancing (Gd+) lesions on brain MRI or a significant increase

in T2 lesion load compared with a previous MRI.

Note: The definitions for highly active RRMS used in clinical trials have been broader than
the NHSE definition, often overlapping with the NHSE definition of RES RRMS.(6, 8, 22)

B.1.3.1.6 Impact on Quality of Life

The experience of MS varies from patient to patient as symptoms are dependent on the
location of inflammatory lesions in the CNS and can present as a range of abnormal sensory
and visual symptoms to disruption of cognitive and motor function (as described in Section
B.1.3.1.1). The chronic nature and ongoing symptoms of MS have considerable negative
impacts on patients, affecting multiple aspects of their everyday life, from physical and
mental health to the ability to work and socialise.(32, 78, 79) The HRQoL of patients with MS
is worse than the general population and worsens as disease severity increases. Relapses,
disability and symptoms such as pain and fatigue are all drivers of reduced quality of life in
MS.(31, 80-86) MS also places a substantial burden on the family and caregivers of patients
with MS, impacting their health-related quality of life (HRQoL).

Patients with RRMS usually experience multiple symptoms, all of which can have a varying
impact on HRQoL.(87) In a survey of patients in the UK with active or highly active RRMS
I conducted in October 2020 and commissioned by Janssen, the most frequently
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reported symptoms with an impact on HRQoL included fatigue, unusual sensations,

problems with walking and cognitive difficulties.(78)

A survey of UK Multiple Sclerosis Registry patients found that the mean EQ-5D health index
(0.567+0.207) and EQ Visual Analogue Scale (VAS) health status (59.73+22.40) scores for
patients with MS were considerably lower than UK population means (EQ-5D: 0.860; EQ-
VAS: 82.48).(88) Similarly, an observational study of patients with MS from 2015 to 2016
(N=16,808) in 16 European countries, including the UK, reported that Expanded Disability
Status Scale (EDSS) score (used to measure neurological disability) was a major driver of
EQ-5D utility score (p<0.001), with the reported severity of problems in the EQ-5D domains

rising with disease severity.(31)

For those with uncontrolled disease, experiencing a relapse is associated with reduced
HRQoL in MS.(80) An analysis of health utilities in patients with MS (N=1,441) based on
data from a longitudinal, prospective cohort study in the UK demonstrated that patients who
relapsed had lower EQ-5D and six-dimension Short Form Health Survey (SF-6D) utility
scores than patients with no relapses in the prior 6 months (mean EQ-5D scores: 0.534 vs.
0.610; mean SF-6D scores: 0.597 vs. 0.649). (80) The largest decreases in utility scores
were observed in patients with higher numbers of relapses, relapses lasting ~48 hours or <1

week, and relapses that limited everyday activities or resulted in hospital admission. (80)

Impact of symptoms on HRQolL

HRQoL in MS is also affected by specific symptoms such as pain and fatigue which are
commonly reported by patients. Both neuropathic and nociceptive pain are prevalent
symptoms of MS with a pervasive effect on HRQoL throughout the course of the
disease.(89) A cross-sectional study of patients with MS in the Netherlands (N=94)
demonstrated that depression and anxiety were significantly associated with pain intensity
and pain affect (both p<0.02).(90)

Fatigue is a common symptom affecting the vast majority of patients with MS, with a
considerable impact on quality of life, mental health and cognition.(78, 81-86) Fatigue also

correlates with increased depression, cognition problems, pain and sleep problems.(91-95)

A cross-sectional study of survey data collected in patients with MS in the UK (N=779) found
that fatigue and cognitive difficulties were an issue for a majority of patients, as 96% of
patients in the study reported experiencing fatigue and 72% reported cognitive
difficulties.(79)

In the Janssen commissioned survey, - of patients experienced MS-related fatigue

occasionally, ] experienced fatigue daily and ] experienced fatigue continuously.(78)
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The majority of patients - reported that fatigue had either a moderate or severe effect

on their HRQoL.(78) Fatigue also impacted patients’ ability to work ||| G-
I B o oatients whose fatigue had a severe impact on their HRQoL worked full

time.(78) ||| rztents with RRMS i} reported that fatigue makes other
MS symptoms harder to cope with, with cognitive impacts being highlighted in particular by
the majority of patients.(78)

According to a discrete choice experiment based on a 2018 survey of 201 patients with RMS
from the UK, US, Poland and Russia, most respondents placed high value in improving
cognitive and physical fatigue, even if it meant an increase in relapses or a decrease in time

to disease progression.(96)
lmpact of MS on caregivers
Caregivers of patients with RRMS also experience substantial burden in terms of physical

and psychological strain, increasing with patient disability.

A multicentre study in the Netherlands of 173 patients with RRMS and their caregivers found
that increased caregiver strain was strongly correlated with lower cognitive functioning and
greater neuropsychiatric and fatigue symptoms (including depression and anxiety) of
patients with MS.(97) Strain included demands on caregiver time as well as physical and

psychological strain.

In a multicentre, cross-sectional and observational study in Spain that included 180 patients
with RRMS together with informal caregivers, 19% of all caregivers reported experiencing
psychological burden as measured on the Zarit Caregiver Burden scale. (98) Predictors of
caregiver burden included patient disability level, duration of time since the start of

caregiving, and requirement of administering >1 medication:(98)

e For each increased point on EDSS score: odds ratio (OR) 1.56 (95%
confidence interval [CI]: 1.21 to 2.02; P=0.0007)

e For each year since start of care: OR 1.11 (95% CI: 1.04 to 1.19; P=0.0016)
e 22 medications needing administration: OR 4.06 (95% CI: 1.23 to 13.47;
P=0.02)
In addition, 21% of caregivers in the study were found to exhibit depressive symptoms as
measured on the 7-item Centre for Epidemiologic Studies Depression (CESD-7) scale,

which correlated with increased patient age and greater amount of caregiving time
required.(98)

In the Janssen commissioned survey of patients in the UK with active or highly active
RRMS, I. of patients reported needing care or support related to MS.(78) Among patients
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who experienced fatigue with a moderate or severe effect on their HRQoL., |||l
required support.(78)

B.1.3.1.7 Economic burden of MS

The economic burden of MS is substantial and estimated at £1.4 billion per year, driven in
part as a result of the increased healthcare resource use and associated direct costs
incurred with relapses. (36, 79, 99, 100) A cost of illness survey of patients (N=537; 60%
with relapsing-remitting MS) in the UK Multiple Sclerosis Register revealed medical cost of
£3,229 per patient per annum and non-medical cost of £939 per patient per annum (2018
British pounds [GBP]).(100) Key components of medical costs were outpatient visits (£904
per patient per annum), consultations (£825) and unplanned hospital admissions
(£753).(100) Home adaptations, to accommodate for reduced mobility, comprised the
majority of non-medical costs.(100) Further, 75% of these non-medical costs were reported
as being borne by patients themselves.(100) The survey also found that both groups of costs
increased significantly as patient reported disability also increased (p<0.001 for both).(100)
When the cohort was stratified by treatment paradigm (16% were receiving DMT at the time
of the survey), it was shown that the combined costs incurred by patients receiving DMTs
was £781 per patient per annum as opposed to £1,935 in those not known to be taking
DMTs.(100)

MS also incurs considerable indirect costs due to the frequent need for informal caregiving,
as well as productivity losses in a patient population commonly affected during prime
employment years.(31, 37) In a cross-sectional study of survey data collected in the UK as
part of the European-wide study described by Kobelt et al(31), 84% of employed patients
reported that MS affected their productivity at work.(79) Fatigue and cognitive difficulties
contributed to decreased productivity, as these were considered the most bothersome
symptoms by employed patients.(79) Approximately a fifth (22%) of patients required sick
leave in the previous 3 months (mean duration 9.2 days) which was largely attributed to

relapses.(79)

The study found that the costs of informal care and productivity losses increased
substantially with disease severity (Figure 1).(79) Relapses led to increases in all costs,
particularly informal care costs, incurring an average of £792 (over 3 months) per patient
with mild disease (EDSS 0 to 3; n=450).(79)
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Figure 1: Annual per patient cost of MS in the UK by disease severity
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Health care costs: Inpatient, day admission, consultations, tests, medications and DMTs; Services and informal
care costs: Community services, investments and informal care; Productivity loss: Work absence, invalidity and
early retirement.

DMT = disease modifying treatment; EDSS = Expanded Disability Status Scale; GBP = British Pound.
Source: Thompson 2017.(79)

B.1.3.1.8 Outcome measures in MS
M t of di it

The frequency of MS relapses is indicative of disease activity and a prognostic factor for
disability progression; therefore, reducing the number and severity of relapses is a key goal
in MS treatment.(23, 33-35) Annualised relapse rate (ARR) is a measure commonly used in
clinical trials to report the number of relapses per patient-year in a cohort, in order to assess
the impact of treatment on frequency of relapses.(101)

Even when no relapses are apparent, new/enlarging MRI lesions due to inflammation may
be developing in the CNS, leading to demyelination in the grey matter contributing to
physical and cognitive impairment, as well as white matter likely contributing to disability
progression (Figure 2).(20, 102-105)The International MS Phenotype group recommends
MRI assessments to be performed on RMS patients at least annually to monitor for active
RRMS.(54) Specifically, an increase in the number and volume of T2 hypersensitive lesions

or the presence of Gd+ T1 lesions provide evidence of active RRMS.(54) Changes in the
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number and total volume of T1-hypointense lesions are indicative of axonal loss and is

associated with increased disability.(106)

Figure 2: Pathophysiology of demyelination and formation of MS lesions in the brain
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Measuring the presence of new/enlarging lesions on MRI and the cumulative number of
combined unique active lesions (CUAL) allows monitoring of disease activity; the cumulative
number of CUALs has been shown to be one of the most sensitive MRI outcome
measures.(107, 108) The increasingly important treatment goal of “no evidence of disease
activity” (NEDA) also uses the number and volume of lesions to describe the amount of
disease activity in MS patients.(20, 35) The composite endpoint of NEDA-3 reports the
absence of disease activity based on three commonly measured components (an absence
of relapses, no EDSS progression and no new/enlarging T2 or Gd+ T1 lesions on MRI), but
may also include a lack of brain atrophy (NEDA-4) or biomarkers (NEDA-5).(20, 41) NEDA-3
has been proposed as a principal aim in the management of RRMS as it leads to better long-
term outcomes, with the composite endpoint having higher sensitivity than a single

component measure, and better early prediction of long-term stability.(109, 110)
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Radiologic assessment of brain atrophy or brain volume loss is also important in MS as it is
associated with worsening disability and disease progression.(106, 111) While brain volume
loss occurs naturally with aging, it is more extensive in MS and its acceleration is more

pronounced with secondary and primary progressive disease.(112)

Clinical f disabilit

Accumulating neurological disability has a substantial negative impact on the HRQoL of
patients with RRMS.(31, 113) Reducing long-term disability progression is one of the key
goals of MS treatment and it is therefore necessary to assess patient disability using

specific, reliable and sensitive tools.(113)

Disability during MS is commonly assessed using the EDSS, an instrument that assesses 8
neurological functional areas in addition to an ambulatory assessment to produce an EDSS
score from 0 to 10 (O representing a normal neurological exam, and 10 representing MS-
related death; Figure 3).(114)

Figure 3: Expanded Disability Status Scale (EDSS) scores

aed  oofined  peath

pestr!
d 4 bed
Regnde o bed w
Digabli™y Ass\ﬁae“;g w2 it of e
by °edd ity ‘eq:":’ -
\ative full dav o
Severe oot
moderdt® g0\l A
Mnn\f“a\ G-‘.;,ab{\\w -
ittty .
Nufma | Mo dis?!
Al eapliy e
neumto‘lmn disal
.‘am\“a

SOURCE: Buzzard et al.(115)

In clinical trials, a wide range of endpoints have been used to evaluate disability progression
— a systematic review of the RRMS literature suggests at least 12 disability measures have
been employed in phase 3 clinical trials.(113) In the majority, worsening EDSS scores were
utilised, though the manner and duration over which definitions were applied has also been
shown to vary.(113) For example, previous studies have applied sustained disability
progression over 3 months, defined as sustained changes to the EDSS for this same period
and according to varying baseline EDSS thresholds.(51, 116) Regardless of these

variations, EDSS remains a key disability outcome that is recommended by regulatory
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authorities.(117) N.B., in the OPTIMUM trial of ponesimod, disability was captured via the
assessment of time to 12-week and 24-week confirmed disability accumulation (CDA).

Definitions are provided in Section B.2.3.

The Multiple Sclerosis Functional Composite (MSFC) is another clinical outcome measure
used to assess physical and cognitive disability in patients with MS.(6) The MSFC has been
validated and shown to correlate with EDSS scores as well as HRQoL in patients with
MS.(113, 118) The MSFC Z-score is the mean of the Z-scores (standardised to a reference
population) from the following clinical examinations: upper extremity function (9-HPT), lower
extremity function (T25FW), and cognitive function (Paced Auditory Serial Addition Test
[PASAT-3]).(6, 113)

Measurement of fatigue

Patient-reported outcome (PRO) instruments such as the Fatigue Severity Scale (FSS)(119)
and Modified Fatigue Impact Scale (MFIS)(120) that have previously been used to assess
fatigue in MS may not comprehensively measure MS fatigue symptoms as well as their
impact. For example, the FSS does not include items relating to cognitive fatigue.
Consequently, a new measure called the Fatigue Symptoms and Impacts Questionnaire:
Relapsing Multiple Sclerosis (FSIQ-RMS) was developed as a comprehensive, valid and

reliable measure of fatigue-related symptoms and impacts. The FSIQ-RMS consists of two
domains:(6, 121)

o The FSIQ-RMS symptom domain (FSIQ-RMS-S) consists of 7 items
assessing fatigue-related symptoms measured on an 11-point numeric rating
scale: the total domain score ranges from 0 to 77 with a higher score

indicating greater fatigue.

e The FSIQ-RMS impact domain (FSIQ-RMS-I) consists of 13 items assessing
impacts of fatigue-related symptoms measured on a 5-point Likert scale,
ranging from no impact to extreme impact: the total domain score ranges

from 0O to 65 with a higher score indicating greater impact.

A detailed description of the symptoms and impacts measured by the FSIQ-RMS is provided
in Appendix E.3.

B.1.3.2 MS Treatment Pathway

B.1.3.2.1 Current treatments for MS

There is no curative therapy for MS, but a number of treatments that can improve symptoms

and the course of the disease are available, including DMTs.(19, 20) The key objectives of
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MS treatments are to reduce the number and severity of relapses, decrease disease activity,
slow disease progression and delay disability, manage common symptoms such as fatigue
and improve overall quality of life.(34, 35, 38) A wide range of treatment options are needed
for MS due to the disease's heterogeneous clinical presentation, unpredictable progression

course, and individual variability in patient treatment response and tolerability.(20, 39, 40)

DMTs vary by specific indication and by route of administration, as outlined in Table 5 and
Table 6. Further, DMTs have different benefit-risk profiles, which need to be considered for
individual patient needs (see Section B.1.3.2.2). While DMTs are recommended in all
patients with active RRMS, no recommendations are provided on the preferred first- and

second-line therapy.(7, 122)

Currently available DMTs for MS can generally be grouped into one of the five categories
listed below. Of these, fingolimod, an S1P modulator, is only available for highly active
RRMS: (45, 51, 53, 123-130)

1) Injectables: including all doses of interferon beta 1-a, peginterferon beta 1-a, interferon
beta 1-b and glatiramer acetate.

2) Oral sphingosine 1-phosphate (S1P) modulators (immunosuppressant): fingolimod

3) Other oral agents: including dimethyl fumarate and teriflunomide

4) Monoclonal antibodies (mAbs): including ocrelizumab, alemtuzumab, and natalizumab

5) Antineoplastic (chemotherapy) agents: cladribine

DMTs for MS vary by specific indication and by route of administration, including
intramuscular injection, subcutaneous injection, intravenous infusion, and oral
administration. DMT’s also differ in terms of how they are used in a treatment strategy—that
is, whether they are used for maintenance/escalation therapy on a chronic basis or for
immune reconstitution on short term basis: (20, 64)
e Maintenance and escalation therapies can be immunomodulatory or
immunosuppressive
o Interferon-beta (1a and 1b), glatiramer acetate, and teriflunomide are
generally considered immunomodulatory
o Fingolimod, natalizumab, dimethyl fumarate, and ocrelizumab are generally
considered immunosuppressive (plus ponesimod)
¢ Immune reconstitution therapies may be selective or non-selective for the adaptive
(or specific) or innate (or non-specific) immune systems:
o0 Alemtuzumab affects both the adaptive and innate immune systems
o Cladribine has selective effects on the adaptive immune system
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Table 5: Overview of relevant comparators for ponesimod in active RRMS

(PLEGRIDY®)(135)

DMT (Brand name) Mode of NICE ID NICE Recommendation
administration

Teriflunomide Oral TA303 Teriflunomide is recommended as an option

(AUBAGIO®)(131) for treating adults with active RRMS
(normally defined as 2 clinically significant
relapses in the previous 2 years), only if they
do not have highly active or RES-RRMS

Dimethyl fumarate Oral TA320 Dimethyl fumarate is recommended as an

(TECFIDERA)(132) option for treating adults with active RRMS
(normally defined as 2 clinically significant
relapses in the previous 2 years), only if they
do not have highly active or RES-RRMS

Glatiramer acetate Injectable TA527 Glatiramer acetate is recommended as an

(COPAXONE®)(133) option for treating multiple sclerosis, only if
the person has RRMS

Interferon beta-1a Injectable TA527 IFN beta-1a is recommended as an option

(AVONEX®)(133) for treating RRMS

Interferon beta-1a Injectable

(REBIF®)(133)

Interferon beta-1b Injectable TA527 IFN beta-1b is recommended as an option

(EXTAVIA®)(133) for treating MS in patients with RRMS who
have had 2 or more relapses within the last 2
years or with SPMS with continuing relapses

Ocrelizumab Infusion TA533 Ocrelizumab is recommended as an option

(OCREVUS®)(134) for treating RRMS in adults with active
RRMS defined by clinical or imaging features
when alemtuzumab is contraindicated or
otherwise unsuitable

Peginterferon beta-1a Injectable TA624 Peginterferon beta-1a is recommended,

within its marketing authorisation, as an
option for treating RRMS in adults.

DMT = disease-modifying therapy; ICER = incremental cost-effectiveness ratio; IFN = interferon; IM =
intramuscular; MRI = magnetic resonance imaging; MS = multiple sclerosis; NICE = National Institute for Clinical
Excellence; QALY = quality-adjusted life year; RES = rapidly evolving severe; RRMS = relapsing-remitting
multiple sclerosis; SC = subcutaneous; SPMS = secondary progressive multiple sclerosis.

Table 6: Overview of relevant comparators for ponesimod in highly active RRMS

DMT (Brand name) Mode of NICE ID NICE Recommendation
administration

Fingolimod Oral TA254 Fingolimod is recommended as an option for the

(GILENYA®)(136) treatment of highly active RRMS in adults, only if they
have an unchanged or increased relapse rate or
ongoing severe relapses compared with the previous
year despite treatment with beta interferon.

Alemtuzumab* Infusion TA312 Alemtuzumab is recommended as an option, within its

(LEMTRADA®)(137) marketing authorisation, for treating highly active

RRMS in adults with highly active RRMS despite a full
and adequate course of treatment with at least 1 DMT
or in adults with RES RRMS defined by 2 or more
disabling relapses in 1 year, and with 1 or more
gadolinium-enhancing lesions on brain MRI or a
significant increase in T2 lesion load compared with a
previous MRI.
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Cladribine Oral TA616 Cladribine is recommended as an option for treating
(MAVENCLAD®)(138) highly active multiple sclerosis in adults, only if the
person has:

e rapidly evolving severe relapsing—remitting
multiple sclerosis, that is with at least:

e 2relapses in the previous year and

MRI or a significant increase in T2-lesion load
compared with a previous MRI, or

e relapsing—remitting multiple sclerosis that has
responded inadequately to treatment with
disease-modifying therapy, defined as 1
relapse in the previous year and MRI
evidence of disease activity.

e 1 T1 gadolinium-enhancing lesion at baseline

Ocrelizumab Infusion TA533 Ocrelizumab is recommended as an option for treating
(OCREVUS®)(134) RRMS in adults with active RRMS defined by clinical
or imaging features when alemtuzumab is
contraindicated or otherwise unsuitable

* A European Medicines Agency safety review in November 2019 resulted in a change to the marketing
authorisation indication for alemtuzumab with new warnings and precautions for use. As a result, NICE updated
Sections 1 and 2 of TA312 regarding alemtuzumab in March 2020 restricting its use.

Note: RES is defined by =22 disabling relapses in 1 year, and 21 gadolinium-enhancing lesions on brain MRI or a
significant increase in T2 lesion load compared with a previous MRI.

The choice of therapy for RRMS is dependent on disease activity, with some treatments only
being recommended for patients with highly active RRMS (Table 6). Guidelines from the
Association of British Neurologists (ABN) recommend considering DMT in all patients with
active RRMS (Table 7); however, given the heterogeneous nature of the disease, no specific
recommendations are provided on the preferred first- and second-line therapy, ultimately

leaving the treatment decision to physicians and patients.(122, 139)

The choice of MS treatment is generally discussed with the patient, considering their
treatment preferences.(140, 141) Several studies have shown that patients with MS prefer
oral versus non-oral administration, particularly when oral drugs can be taken once daily.(42-
44)

Table 7: ABN* guidelines on the use of DMTs for treating RRMS(122, 139)

Starting DMTs in RRMS e All patients with active RRMS should be considered for DMT

¢ First-line for most patients: IFN beta, PEG-IFN beta, GA,
teriflunomide, DMF, or fingolimod (termed category 1 agents);
ocrelizumab®

e First-line for patient with high disease activity: natalizumab or
alemtuzumab (termed category 2 agents); ocrelizumab (if a patient
needs a high-efficacy drug and are not eligible for natalizumab)

Switching DMTs in RRMS o Risk-averse patients or those with less disease activity: switch to
another category 1 agent (IFN beta, PEG-IFN beta, GA,
teriflunomide, DMF, or fingolimod*); ocrelizumab

¢ High-disease activity with first-line agent: category 2 agent
(natalizumab or alemtuzumab'); ocrelizumab

Stopping DMTs in RRMS e Consider stopping if significant AEs or development of SPMS
¢ While a woman is trying to conceive and during pregnancy
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e Allinjectables and oral medications should be paused, and infusions
should be delayed in cases of MS and severe COVID-19

ABN = Association of British Neurologists AE = adverse event; DMF = dimethyl fumarate; DMT = disease-
modifying therapy; GA = glatiramer acetate; IFN = interferon; RRMS = relapsing-remitting multiple sclerosis;
SPMS = secondary progressive multiple sclerosis

*N.B. ABN guidelines were updated in 2020 the context of the ongoing SARS-CoV-2 pandemic. As a result, while
recommended, ocrelizumab is not referred to as ‘category 1 or category 2’

¢ For those already on ocrelizumab, the ABN recommend delaying further infusions until the risk of coronavirus
infection is clarified or has passed.

I For those with disease breakthrough on first-line therapies, fingolimod has the advantage over ocrelizumab of
being able to be stopped in the event of a coronavirus infection

T As the risk of viral infections is significantly higher in the 3 to 6 months after alemtuzumab (and cladribine),
treatment should not be started during the coronavirus epidemic

The NHSE guidance on treatment of RRMS, along with the proposed positioning of
ponesimod, is shown in Figure 4.

Figure 4: NHSE treatment algorithm for DMTs in RRMS with proposed positioning of
ponesimod (yellow)

Disease-modifying therapies for patients with RRMS

1% line therapy
Ponesimod
2" line therapy
Poﬁesimnd
3 Jine therapy Rescue therapy whilst on 2™ line treatment

+  Alemtuzumab (TA312) or ocrelizumab (TA533)
Cladribine (TA616)

N.B. the most recent version of the NHSE treatment algorithm (updated in March 2019) does not reflect revisions
required following a European Medicines Agency safety review in November 2019 that resulted in a change to
the marketing authorisation indication for alemtuzumab with new warnings and precautions for use.

Note: Treatments for RES MS are not shown.

DMT = disease modifying treatment; JCV = John Cunningham Virus; IFN = interferon; MS = multiple sclerosis;
RES = rapidly evolving severe; RRMS = relapsing-remitting multiple sclerosis.

Adapted from: NHSE 2019(7)
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B.1.3.2.2 Limitations of current treatment options

A wide range of treatment options are needed for MS due to the disease's heterogeneous

clinical presentation, unpredictable progression course, and individual variability in patient

treatment response and tolerability.(20, 39, 40) While there are several treatment options

available for patients with RRMS, each treatment is associated with particular limitations,

including issues such as safety, efficacy, convenience of administration and

contraindications as summarised in Table 8.(19)

Table 8: Key limitations of relevant comparators for ponesimod in MS

DMT

Key limitations

Oral treatments

Cladribine(130)

Contraindicated for use in patients with chronic infection, active
malignancy, moderate or severe renal impairment and in
immunocompromised patients

Treatment is associated with a risk of lymphopenia that can
persist for up to 9 months

Dimethyl fumarate(123, 124)

Regular monitoring for AEs required

Treatment is associated with a risk of PML, which can be serious
or fatal in some cases

Fingolimod(51, 124)

Regular monitoring for AEs required, and cardiac monitoring
required at treatment initiation and interruption

Treatment is associated with a risk of PML, which can be serious
or fatal in some cases

Contraindicated for use in patients with severe hepatic
impairment

Should not be co-administered with St. John’s Wort and caution is
advised when co-administering with other CYP3A4 inducers (e.g.
carbamazepine, rifampicin, phenobarbital, phenytoin and
efavirenz) or CYP3A4 inhibitors (protease inhibitors, azole
antifungals and some macrolides) due to potential risk of reduced
efficacy

Return of disease activity (rebound) after fingolimod
discontinuation

A 6-week therapy-free interval is required to clear fingolimod from
the circulation when stopping treatment. Lymphocyte counts
return to a normal range within 1-2 months of stopping therapy in
most patients; full recovery can take considerably longer in some
patients. Starting other therapies during this interval will result in
concomitant exposure to fingolimod.

Teriflunomide(45)

Contraindicated for use in patients with severe hepatic
impairment

A slow elimination rate of up to 2 years can impact on ability to
switch to subsequent treatments and on unplanned pregnancies

Injectable treatments

Glatiramer acetate(125, 126)

Injection-site reactions can lead to non-adherence

IFN beta-1a, IFN beta-1b and
peginterferon beta-1a(124-129)

Regular monitoring for AEs required

Injection-site reactions can lead to non-adherence
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DMT Key limitations

* Associated with the development of neutralising antibodies, which
can reduce treatment effectiveness to variable degrees in
individual patients

¢ Contraindicated for use in patients with severe hepatic
impairment

* Has warnings for the risk of depression, suicidal ideation, and/or
psychosis and use may be avoided in patients with a history of
depression

* May interact with medicinal products with a narrow therapeutic
index that are dependent on the hepatic cytochrome P450 system
for clearance, e.g., antiepileptics and some antidepressants

Infusion mAbs

Alemtuzumab(19, 53, 124-126) * Regular monitoring for AEs required
* Injection-site reactions can lead to non-adherence

®* Treatment is associated with a risk of PML, which can be serious
or fatal in some cases

* Treatment is associated with the development of neutralising
antibodies which can reduce treatment effectiveness to variable
degrees in individual patients

®* Treatment can cause severe autoimmune-related side effects and
infections

Ocrelizumab(52, 125, 126) *  Contraindicated for use in patients in a severely
immunocompromised state or with known active malignancy

AE = adverse event; DMT = disease-modifying therapy; IFN = interferon, mAbs = monoclonal antibodies; PML =
progressive multifocal leukoencephalopathy.

Given the chronic nature of the disease, tolerability and convenience are important aspects
of MS treatment. In general, DMTs with lower efficacy, such as interferons, are associated
with less severe adverse effects, whereas highly active drugs, such as mAbs, are often
associated with more serious safety issues.(19, 41) Highly active drugs are generally
reserved for patients with particularly aggressive disease, or who opt for more effective
treatment, while other patients may choose to be sub-optimally treated with more tolerable

agents with lower efficacy.(41, 142)

Patient preferences for convenience of administration are also considered when making
treatment decisions in order to optimise treatment adherence.(140) Many of the currently
available treatments for RRMS require IV infusion or injections (Table 5), while patients with
MS have been found to prefer oral treatment administration.(42-44) The long half-life and
prolonged impact on lymphocyte levels of oral DMTs can also be a challenge for
vaccinations and family planning, or when considering treatment discontinuation and
switching.(45) As an oral treatment with rapidly reversible immunosuppressive effects,
ponesimod offers flexibility during the ongoing COVID-19 pandemic, allowing people with
MS to manage their treatments without worry of routine hospital appointments for infusion or

additional monitoring, as is the case for some DMTs(50-53)
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Patients with MS typically require symptomatic treatments in addition to DMTs to ameliorate
the many symptoms resulting from nervous system damage caused by MS.(20, 38, 143).
Potential drug-drug interactions (DDls) with currently available DMTs such as fingolimod can

make selecting a treatment more challenging. 4'-12

In addition to efficacy, safety and convenience, patients with MS place considerable value on
the management of fatigue as part of their treatment. In a survey of patients in the UK with
active or highly active RRMS (JJjJ)j) conducted in 2020, ] of patients reported that they
would like new treatments for MS to be available that managed fatigue.(78) Existing
treatments for RRMS have not been assessed in randomised controlled trials (RCT) in terms

of their impact on fatigue.

B.1.3.2.3 Unmet need for ponesimod in RRMS

There remains an unmet need for a convenient efficacious treatment for delaying relapse in
patients with MS while having proven long-term safety and managing disease symptoms.
Current treatment options leave patients with a choice between optimising either efficacy or
safety. Clinical experts in the UK highlighted the need for a first-line treatment option for
active RRMS with a balanced safety profile and moderate efficacy.(141) Additionally,
clinicians noted the importance of long-term safety and reduced monitoring burden in MS

treatment, given the chronic nature of the disease.

Ponesimod provides a new treatment option, with significantly greater reduction in the
frequency of relapses compared with teriflunomide (30.5% reduction), while having a
favourable tolerability profile and high treatment persistence demonstrated up to 9 years of
follow-up. Results from a network meta-analysis (NMA) indicate that in people with RRMS,

ponesimod has a [fjerobability of reducing the frequency of relapses compared with ||

e
[,

Ponesimod also compared favourably against_llvith regards to 3-
month and 6-month disability progression, ranking - than_

I Currently. there is no approved S1P modulator available as a

treatment option for active RRMS; if approved by NICE, ponesimod could address this

unmet need. Additionally, if approved for highly active RRMS, ponesimod would be the
second S1P modulator used as maintenance therapy for highly active RRMS and provide an
alternative to fingolimod. The potential for DDIs with ponesimod is low because it has no
active metabolites.(46) Treatment with ponesimod is convenient due to once-daily oral

dosing and no further monitoring requirements compared with available treatments. Unlike
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some other treatments for MS (Table 8), ponesimod has transient effects on lymphocytes.
After stopping treatment with ponesimod, lymphocyte counts return to baseline in up to
seven days.(142) The short half-life of ponesimod also facilitates responsiveness to
unplanned events such as infection, pregnancy and vaccination, particularly within the
context of the ongoing COVID-19 pandemic, as well as facilitating rapid switches to
subsequent therapies,.(12) In contrast, fingolimod (currently the only recommended S1P

inhibitor) can take as long as 2 months to be cleared from the body.(144)

Overall, ponesimod has the potential to be the first NICE-recommended S1P modulator for
patients with active RRMS and provide a safer alternative to existing DMTs for patients with
highly active RRMS, meeting the unmet needs in the current treatment landscape. In active
RRMS, patients selecting DMTs with moderate efficacy such as teriflunomide and dimethyl
fumarate are likely to be most appropriate comparators for ponesimod, while in highly active
RRMS patients who would receive fingolimod are most likely to receive ponesimod, since it

is the most relevant highly active comparator.

B.1.4 Equality considerations

No equity issues are expected for ponesimod in patients with relapsing MS. However, as

previously noted, MS is a disease that disproportionally affects more women than men.(63)
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B.2 Clinical effectiveness

Clinical effectiveness summary

(0]

e The key clinical evidence for patients with RRMS for this submission is based on the
OPTIMUM trial, a randomised, double-blind, parallel-group, global phase 3 superiority study of
ponesimod vs. teriflunomide (N=1,133; Sections B.2.1-B.2.7)

o Additional data on the efficacy and safety of ponesimod in RRMS are available from two
phase 2 studies (AC-058B201 and AC-058B202) and a phase 3 extension study of the
OPTIMUM trial (OPTIMUM-LT) (Section B.2.12)

e In the pivotal phase 3 OPTIMUM ftrial:

Ponesimod demonstrated a clinically meaningful, statistically significant and
robust reduction in relapse rates, as measured by annualised relapse rate (ARR),
compared with another oral MS treatment, teriflunomide (0.202 vs. 0.290,
respectively; 30.5% reduction, p=0.0003).(46, 145)

Treatment with ponesimod numerically decreased the risk of disability progression
compared with teriflunomide, as measured by 12- and 24-week confirmed
disability accumulation (CDA), by 17% and 16%, respectively (12-week CDA:
10.1% vs. 12.4%; 24-week CDA: 8.1% vs. 9.9%, respectively).(46) The
differences were not statistically significant, but the study was not powered for
these endpoints.(6)

Ponesimod significantly reduced the cumulative number of combined unique
active lesions (CUAL) indicative of disease activity and progression by 56%
compared with teriflunomide (1.405 vs. 3.164, respectively; p<0.0001).(46, 54,
106, 145)

OPTIMUM is the first study to implement a validated disease-specific fatigue
measure as a prespecified endpoint, which suggested that ponesimod is the first
DMT to demonstrate stabilisation of fatigue symptoms when compared with
another oral DMT (LS mean change from baseline: —0.01 vs. 3.56, respectively;
mean difference —-3.57; p=0.0019).(46, 47)

Exploratory analyses of Expanded Disability Status Scale (EDSS) and Multiple
Sclerosis Functional Composite (MSFC)-Z scores suggest a lower risk of disability
worsening and a benefit on physical and cognitive impairment with ponesimod
versus teriflunomide, sustained through week 108 of the trial.(6, 47)

Ponesimod improved the proportion of patients achieving a disease-free state
compared with teriflunomide, described by an absence of relapses and disease
activity, as measured by “no evidence of disease activity” (NEDA)-3 and NEDA-
4.(6)

Exploratory analyses of magnetic resonance imagining (MRI)-based endpoints
consistently demonstrated benefits with ponesimod over teriflunomide in terms of
reducing brain volume loss and the appearance of new or enlarging lesions in the
brain caused by MS.(6) Brain atrophy occurred in a smaller proportion of patients
in the ponesimod group ) compared with the teriflunomide group (42%).(5)

Safety results were cons t with previous observations in phase 2 trials as well
as with other sphingosine-1-phosphate (S1P) functional antagonists.(6)

Patients receiving ponesimod experienced a similar proportion of treatment-
emergent adverse events (TEAEs; 88.8% vs. 88.2%) or serious adverse events
(SAEs; 8.7% vs. 8.1%) compared with teriflunomide, respectively.(46)

o A pooled safety analysis of ponesimod data from phase 2 and 3 trials (n=1,148) indicates that
most TEAEs with ponesimod are mild or moderate in severity, with no cases of progressive
multifocal leukoencephalopathy (PML) reported.(47)

¢ Inthe double-blind long-term phase 2 extension study, treatment persistence was reported in
61% of patients over 9 years of follow-up.(46, 47, 49)
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o Although the extension study was not powered to test ARR or disability, there was a trend
toward improvement with ponesimod treatment.

o The mean estimate of ARR for confirmed relapses using the ponesimod analysis
set up to the end of AP3 for the 20 mg dose group was ).

o The Kaplan-Meier estimate for the percentage of subjects in the ponesimod 20
mg dose group who had experienced a 24-week CDA at Week 432 was -

I

B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted to identify all relevant RCTs describing
efficacy and safety of ponesimod and comparator treatments for RMS. Broadening of the
scope beyond RRMS allowed identification of all studies that may have evaluated RRMS
patients as a subset of a larger population. The literature search was conducted in May 2020
and updated in October 2020 and finally in January 2021. Details of the SLR methodology,
study selection process, inclusion and exclusion criteria and results are presented in
Appendix D.3.

B.2.2 List of relevant ponesimod clinical effectiveness evidence

The key clinical evidence for this submission was generated during the OPTIMUM (AC-
058B301) trial, a randomised, double-blind, active-controlled, parallel-group, global phase 3
superiority study to compare the efficacy of ponesimod with that of teriflunomide in patients
with RMS(46) (Table 9).

Table 9: Clinical Effectiveness Evidence(6)

Study OPTIMUM (AC-058B301)
Study design A randomised, double-blind, active-controlled, parallel-group, global phase
3 superiority study of ponesimod vs. teriflunomide in patients with RMS

Population Adult patients (age 18 to 55 years) with RMS (N=1,133)
Intervention(s) Ponesimod 20 mg once daily over a 108-week treatment period
Comparator(s) Teriflunomide 14 mg once daily over a 108-week treatment period
Indicate if trial supports Yes v Indicate if trial used in the Yes v
application for marketing economic model
authorisation No No
Rationale for use/non-use in Most relevant clinical evidence for the efficacy of ponesimod vs. a relevant
the model active comparator
Reported outcomes specified * ARR
in the decision problem * Time to first confirmed relapse

®* Change from baseline in EDSS score

* 12-week CDA

® 24-week CDA

* Change from baseline in FSIQ-RMS score
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* CUAL

* NEDA-3

* NEDA-4

¢ Adverse effects of treatment

* Change from baseline in SF-36 score

¢ Change from baseline in MSFC Z-score

All other reported outcomes * MRI-based exploratory endpoints: Percent change in brain
volume, number of Gd+ T1 lesions, number of new or enlarging
T2 lesions, volume of MRI lesions, absence of lesions, proportion
of Gd+ lesions at baseline evolving to persistent black holes

* Absence of confirmed relapse, baseline to Week 60 and Week
108

¢ Other exploratory endpoints
* Pharmacoeconomic endpoints

® Pharmacokinetic and pharmacodynamic endpoints

ARR = annualised relapse rate; CDA = confirmed disability accumulation; CUAL = combined unique activity
lesions; EDSS = Expanded Disability Status Scale; FSIQ-RMS = Fatigue Symptoms and Impacts Questionnaire-
Relapsing Multiple Sclerosis; Gd+ = gadolinium enhancing; MACBETH = Measuring attractiveness by a
categorical based evaluation technique; MSFC = Multiple Sclerosis Functional Composite; MTR = magnetization
transfer ratio; NEDA = no evidence of disease activity; RMS = relapsing multiple sclerosis; SDMT = Symbol Digit
Modalities Test; SF-36v2 = 36-Item Short Form Health Survey version 2; WPAI:MS = Work Productivity and
Activity Impairment: Multiple Sclerosis

Note: All outcomes incorporated into the economic model are marked in bold.

Additional clinical evidence for ponesimod 20 mg, including long-term efficacy and safety
data described in Section B.2.12, is available from two phase 2 trials (AC-058B201 and AC-
058B202)(49, 142) and a phase 3 extension trial (OPTIMUM-LT, AC-058B303).(146)

o AC-058B201 was a randomised, double-blind, placebo-controlled, dose-
finding phase 2b study to assess the efficacy, safety, and tolerability of
ponesimod 10 mg, 20 mg, and 40 mg once daily (QD) in patients with
RRMS.(142)

e AC-058B202 is an ongoing randomised, double-blind, multiple-dose,
uncontrolled, parallel group extension study to assess the long-term safety,
efficacy, and tolerability of ponesimod 10 mg, 20 mg, and 40 mg QD in
patients with RRMS who have completed dose-finding study AC-
058B201.(147)

o0 As asingle arm extension trial, AC-058B202 was not included in the NMA or
economic model. However, as this study provides long-term efficacy and
safety data for patients who were treated with ponesimod for up to 9 years,
further details are provided in Section B.2.12.
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¢ OPTIMUM-LT is an ongoing open-label, non-comparative, long-term
extension study of OPTIMUM to assess the long-term safety, tolerability and

efficacy of ponesimod 20 mg in patients with RMS.(146)

o0 OPTIMUM-LT is an uncontrolled study and no hypotheses were pre-specified
as all analyses are considered exploratory; OPTIMUM-LT is therefore not
included in the NMA or economic model.(47, 146) Further details on this
study are provided in Section B.2.12.

To determine whether any safety signals could be observed beyond those identified in
individual studies, safety data from AC-058B201, AC-058B202, OPTIMUM and OPTIMUM-
LT were included in a pooled safety analysis presented in Section B.2.10. Scientific advice
indicating approval with the pooling strategy for summarising clinical safety of ponesimod
was received from the European Medicines Agency (EMA) Committee for Medicinal
Products for Human Use in February 2019. No pooling of efficacy data was performed
between the phase 2 and phase 3 studies due to differences in study design, comparator,

study duration, objectives, and primary endpoint.

B.2.2.1 Relevant clinical effectiveness studies identified by the SLR

In total, the SLR identified 53 eligible RCTs described across 329 records, including two
trials for ponesimod (OPTIMUM and Study AC-B058B201 — data for these trials were
provided directly by Janssen). Of these, 260 records were journal articles, conference
abstracts, clinical study reports, or clinical trial registry records. Journal articles or
conference abstracts that presented pooled trial data were excluded, unless comparable
outcome data were unavailable for the respective individual trials, as was the case for 32
records. The remaining 69 included records were either regulatory or health technology
assessment reports specific to the interventions of interest, which often reported relevant

data for multiple eligible trials.

The PRISMA flow diagram for the selection of these studies is presented in Appendix D. See

appendix D.3 for full details of the included comparative clinical evidence relevant to

ponesimod in RRMS.
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Overview of study design

OPTIMUM was a randomised, double-blind, parallel-group, global phase 3 superiority study
of ponesimod vs. teriflunomide in patients with RMS.(145) A total of 1,133 patients were

randomised 1:1 to receive either ponesimod 20mg or teriflunomide 14mg.(6) Randomisation
was stratified by the use of MS DMT (yes, no) in the last 2 years prior to randomisation and

by baseline EDSS score (<3.5, >3.5).(6)
The study consisted of the following periods:(6)

e Screening Period (pre-randomisation): up to 45 days prior to randomisation

and included Visit 1 (Screening) and Visit 2 (Baseline)

o Treatment Period (double-blind): from Day 1 until study treatment
discontinuation or the scheduled end of treatment (EOT) at Week 108

o Follow-up Period (posttreatment): from the last dose of study treatment until
the End-of-Study (EOS) Visit.

Patients who completed treatment until Week 108 were eligible for enrolment into a long-
term extension study with open-label ponesimod (OPTIMUM-LT; AC-058B303). Patients
who prematurely discontinued study treatment before Week 108 were entered into a post-
treatment observation period that lasted from the last dose of the study drug until Week 108.
For each study patient, the EOS Visit occurred at the completion of treatment, safety

follow-up, and the post-treatment observation period, if applicable.(6)

An overview of the design of OPTIMUM is presented in Figure 5.

Figure 5: Overview of the OPTIMUM study design
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Due to the slow elimination period of teriflunomide from plasma (mean = 8 months to reach plasma
concentrations < 0.02 mg/L), all patients at EOT and subsequently entering the long-term extension study
underwent an accelerated elimination procedure consisting of either of the following procedures: administration of
cholestyramine 8 g three times a day (i.e., every 8 h) for 11 days. If cholestyramine 8 g three times a day was not
well tolerated, cholestyramine 4 g three times a day was available: administration of 50 g oral activated charcoal
two times a day (i.e., every 12 h) for 11 days.
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Teriflunomide 14 mg was considered an appropriate comparator for ponesimod 20 mg due
to its oral mode of administration as well as efficacy in terms of statistically significant
reductions in relapse rates and disability versus placebo, as demonstrated in two pivotal
studies.(116, 148) Furthermore, teriflunomide is recommended by NICE as a first-line
treatment option for patients with RRMS (Section B.1.3.2.1).(131) Demonstration of
superiority over teriflunomide 14 mg in terms of ARR is clinically relevant, as it provides
evidence of significant benefit of a new investigational drug compared with an approved,
effective, first-line oral therapy that has been shown to reduce relapse rate and accumulation

of disability.

B.2.3.1.1 Study objectives

The primary objective of OPTIMUM was to evaluate the safety and efficacy of ponesimod

compared with teriflunomide in reducing relapses in patients with RMS.(6)

The secondary objectives were to evaluate the effect of ponesimod on disability
accumulation and other aspects of MS disease control, and to evaluate the safety and

tolerability of ponesimod in patients with RMS.(6)

B.2.3.1.2 Patient eligibility

The inclusion and exclusion criteria for OPTIMUM are summarised in Table 10.

Table 10: OPTIMUM study inclusion and exclusion criteria(6, 149)

Inclusion criteria

¢ Patients aged 18 to 55 years
¢ Patients with a diagnosis of RMS, as per revised McDonald Diagnostic Criteria for MS (2010)

¢ Patients who have experienced any of the following:
0 21 documented MS attacks within 12 months to 1 month prior to baseline EDSS assessment
0 22 documented MS attacks within 24 months to 1 month prior to baseline EDSS assessment
0 21 Gd+ lesions of the brain on an MRI within 6 months prior to baseline EDSS assessment

* Treatment-naive or previous treatment with IFN beta-1a, IFN beta-1b, glatiramer acetate,
natalizumab, or dimethyl fumarate

¢ Ambulatory and EDSS score of 0 to 5.5 at Screening (Visit 1) and Baseline (Visit 2)
¢ Agreement with accelerated elimination procedure for teriflunomide after the last dose
* Reliable contraception for women of childbearing potential and fertile men

¢ Signed informed consent form prior to initiation of any study-mandated procedure

Exclusion criteria

* Pregnancy or breastfeeding, or wishing to parent a child during the study

* Relapsed disease within 30 days of baseline EDSS assessment or between baseline EDSS
assessment and randomisation

®  Primary progressive MS or progressive relapsing MS

* Treatment with the following <7 days of randomisation:
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o IFN beta-1a, IFN beta-1b, or glatiramer acetate

¢ Treatment with the following <15 days of randomisation:

0 Beta-blockers, diltiazem, verapamil, digoxin (or other anti-arrhythmic/heart rate lowering
systemic therapy), cholestyramine, or activated charcoal

¢ Treatment with the following <30 days of randomisation:
0 Adrenocorticotropic hormone or systemic corticosteroids, dimethyl fumarate, live vaccines

* Treatment with the following <90 days of randomisation:

o0 Plasmapheresis, cytapheresis, intravenous immunoglobulin, investigational drug treatment (<90
days or 5 half-lives, whichever is longer), except biological agents

® Treatment with the following <180 days of randomisation:
0 Azathioprine, methotrexate, cyclophosphamide, natalizumab, other systemic
immunosuppressive treatments (e.g., cyclosporine, sirolimus, mycophenolic acid),
non-lymphocyte-depleting experimental biological agents (e.g., daclizumab)

® Treatment with the following £24 months of randomisation:
o0 Lymphocyte-depleting biological agents such as rituximab or ocrelizumab, cladribine

¢ Treatment with the following at any point prior to randomisation:

o0 Alemtuzumab, mitoxantrone, leflunomide, teriflunomide, fingolimod, ponesimod, other
investigational S1P modulators, stem cell transplantation

* Significant medical conditions or receiving therapies for such conditions (e.g., cardiovascular,
metabolic, pulmonary, immunological, renal, hepatic, ophthalmological, ocular, and malignancy)

¢ Abnormal laboratory values for hematologic parameters at Screening (Visit 1) or Baseline (Visit 2)

* Known hereditary problems of galactose intolerance (e.g., Lapp lactase deficiency, glucose-galactose
malabsorption)

* Known history of clinically significant drug or alcohol abuse
* Known allergy to any of the ponesimod or teriflunomide formulation excipients

* Contraindications for MRI or any other clinically relevant medical or surgical conditions that would put
the patient at risk by participating

EDSS = Expanded Disability Status Scale; Gd+ = gadolinium-enhancing; IFN = interferon; MRI = magnetic
resonance imaging; MS = multiple sclerosis; RMS = relapsing multiple sclerosis; S1P =
sphingosine-1-phosphate.

B.2.3.2 Outcomes assessed

The endpoints assessed in the OPTIMUM trial are summarised in Table 11.(6)

In clinical trials, a wide range of endpoints have been used to evaluate disability progression
in MS; most studies utilise worsening EDSS scores, though exact definitions vary.(113)
Confirmed disability accumulation (CDA) was assessed as a secondary efficacy endpoint in
the OPTIMUM trial, defined as: an increase of 21.5 in EDSS score for patients with a
baseline EDSS score of 0.0, or an increase of 21.0 for patients with a baseline score of 1.0
to 5.0, or an increase of 0.5 for patients with a baseline score of 25.5 which is to be
confirmed after 12 weeks. This definition is closely aligned to measures of disability
progression used in previous trials in MS, such as the TEMSO frial of teriflunomide, where
sustained disability progression was defined as: an increase from baseline of at least 1.0
point in the EDSS score (or at least 0.5 points for patients with a baseline EDSS score
greater than 5.5) that persisted for at least 12 weeks. (22, 116, 148, 150)

Company evidence submission for ponesimod for relapsing MS [ID1393]

© Janssen (2021). All rights reserved Page 44 of 188



Table 11: Outcomes assessed during OPTIMUM(6)

Study endpoint

Assessments included

Primary efficacy
endpoint

* Annualised relapse rate (ARR; confirmed relapses* per year)
*Relapse defined as new, worsening, or recurrent neurological symptoms
occurring 230 days following the onset of a prior relapse and sustained =24 hours
without fever or infection

Secondary efficacy
endpoints

* Fatigue-related symptoms as measured by the Fatigue Symptoms and
Impacts Questionnaire: Relapsing Multiple Sclerosis (FSIQ-RMS),
change from baseline to Week 108.

¢ Combined unique active lesions (CUALs) from baseline to Week 108

* Time to 12-week confirmed disability accumulation (CDA)* from baseline
to end of study

* Time to 24-week confirmed disability accumulation (CDA)* from baseline
to end of study

*CDA defined as an increase of 21.5 in Expanded disability status scale (EDSS)
score for patients with a baseline EDSS score of 0.0, or an increase of 21.0 for
patients with a baseline score of 1.0 to 5.0, or an increase of 20.5 for patients with
a baseline score of 25.5 which is to be confirmed after 12 weeks (baseline EDSS
score was the last score prior to randomisation); this is similar to measures of
disability used in other MS trials(6, 116)

MRI-based exploratory
endpoints

* Percent change in brain volume from baseline to Week 108, based on
longitudinal brain volume measurements derived from MRI scans by
using Structural Image Evaluation, using Normalisation, of Atrophy
methodology

®*  Number of Gd+ T1 lesions at Week 60 and Week 108

¢ Cumulative number of new or enlarging T2 lesions, baseline to Week
108

* Volume of T2 and T1 hypointense lesions, change from baseline to
Week 60 and Week 108

¢ Absence of Gd+ T1 lesions or new/ enlarging T2 lesions at Week 60 and
Week 108

¢ Proportion of baseline Gd+ lesions evolving to persistent black holes by
Week 108

* Magnetisation transfer ratio (MTR) values in normal appearing white
matter, change form baseline to Week 108 (select sites only)

®* Gd+ lesional MTR values, change from baseline to Week 108
(remyelination, select sites only)

* Cumulative new cortical lesions on double inversion recovery images
from baseline to Week 108 (select sites only)

Clinical exploratory
endpoints

¢ Time to first confirmed relapse
¢ Absence of confirmed relapses from baseline to Weeks 60 and 108
¢ EDSS, change from baseline to Week 108

* No evidence of disease activity (NEDA)* status through end of study
*NEDA-3 was defined as the absence of confirmed relapse, Gd+ T1 lesions, new
or enlarging T2 lesions and 12-week CDA from baseline up to the specified time
point. This definition is expanded to include brain atrophy in NEDA-4

Other exploratory
endpoints

¢ Multiple Sclerosis Functional Composite (MSFC) Z-score, change from
baseline by visit, up to Week 108
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Study endpoint

Assessments included

Quality of life *  Short Form-36 (SF-36) v2 domain and component scores, change from
instruments baseline to Week 108
Other relapse analyses * Relapse characteristics and relapse symptoms

EDSS = Expanded Disability Status Scale; Gd+ = gadolinium-enhancing; MRI = magnetic resonance imaging

B.2.3.3

Summary of methodology

A summary of the methodology used in OPTIMUM is presented in Table 12. The primary

endpoint and s

intent-to-treat (

econdary endpoints (described in Section B.2.3.2) were assessed in the

ITT) population, which includes all randomised participants and is the basis

for this submission.(6) All available efficacy data up to the EOS were included.(6)

Table 12: Summary of trial methodology(6, 149)

Trial

OPTIMUM (AC-058B301)

Location

Multicentre: 171 sites? across 28 countries

Belarus (5 sites), Bosnia and Herzegovina (1 site), Bulgaria (8 sites), Canada (4 sites),
Croatia (5 sites), Czech Republic (9 sites), Finland (2 sites), France (5 sites), Georgia (5
sites), Germany (5 sites), Greece (3 sites), Hungary (5 sites), Israel (4 sites), Italy (5 sites),
Latvia (3 sties), Lithuania (3 sites), Mexico (3 sites), Poland (12 sites), Portugal (4 sites),
Romania (4 sites), Russia (29 sites), Serbia (5 sites), Spain (6 sites), Sweden (3 sites),
Turkey (1 site), Ukraine (16 sites), United Kingdom (4 sites), United States of America (12
sites)

Trial design

Multicentre, phase 3, randomised, double-blind, parallel group, active-controlled superiority
study

Trial drugs

Intervention: Ponesimod Comparator: Teriflunomide
n=567 n=566

Ponesimod was administered orally Teriflunomide was administered as a 14mg dose
once daily on a gradual up-titration® (film-coated tablet) orally once daily from Day 1
from a 2mg starting dose to a 10mg until Week 108 (EOT)

dose (film-coated tablet) over Days 110 | pyring the ponesimod up-titration phase, a mock-
14, and as a 20mg dose (over- up titration was used for teriflunomide
encapsulated tablet) starting Day 15 administration to maintain study blind; study

until Week 108 (EOT) drugs were administered in a double-dummy
manner.

See Table 15 for further details on study blinding

Permitted
and
disallowed
concomitant
medication

For relapses requiring corticosteroid treatment during the study, a 3- to 5-day course of IV
methylprednisolone 1g daily was recommended; use of other corticosteroids, dosage/route,
or ACTH was not recommended and permitted only if it was absolutely needed

Other permitted concomitant medications included dalfampridine, IV atropine, short-acting
betaz-agonists and non-live vaccines

Concomitant medications that were prohibited during the study included systemic
corticosteroids and ACTH; disease-modifying agents for MS other than those specified in the
protocol; immunosuppressive treatment; IV immunoglobulin, plasma exchange or total
lymphoid irradiation; live vaccines; anti-arrhythmic or heart rate-lowering systemic therapy;
cholestyramine or activated charcoal; any investigational procedure for MS or any other
investigational drug
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Trial OPTIMUM (AC-058B301)

Primary ARR, defined as the number of confirmed relapses according to the treatment

outcome neurologist/principal investigator per patient-year

Relapse was defined as new, worsening, or recurrent neurological symptoms occurring 230
days following the onset of a prior relapse and sustained for 224 hours, without fever or
infection.

The primary endpoint was assessed in ITT, which included all patients randomly assigned to
study treatment. All available efficacy data up to end of study were included.

Pre-planned * Baseline EDSS score (3.5, >3.5)

subgroups
group ®* Geographical region (Western Europe, Eastern Europe, North America, Latin

America, Rest of the World)
* Gender (male, female)
*  Age (<40, 240)
®* MS subtype (RRMS, SPMS)
®  Prior MS treatment (yes, no)
* Relapse in the year prior to study entry (21, 22)
* Gd+ T1 lesions at baseline (present, absent)
® Highly active RRMS¢ (yes, no)

ACTH = adrenocorticotropic hormone; ARR = annualised relapse rate; CDA = confirmed disability accumulation;
CUAL = combined unique active lesion; EDSS = Expanded Disability Status Scale; EOS = end of study; EOT =
end of treatment; Gd+ = gadolinium-enhancing; ITT = intent-to-treat; FSIQ-RMS = Fatigue Symptom and Impact
Questionnaire-Relapsing Multiple Sclerosis; IFN = interferon; IV = intravenous; MS = multiple sclerosis; RMS =
relapsing multiple sclerosis; RRMS = relapsing-remitting multiple sclerosis; SPMS = secondary progressive
multiple sclerosis.

aPatients were screened at 171 centres; however, 1 patient in Hungary was transferred during the study to a
centre at which no patients were screened; therefore, the study was conducted at 172 centres.

b|f treatment was interrupted for >3 days, the up-titration regimen was used again on re-initiation of treatment.

¢ Highly active RRMS was defined as patients fulfilling one or both of the following criteria:
e Any DMT for MS received within 12 months prior to randomisation and one or both of the following:

o 21 relapse within 1 year prior to study entry and the baseline MRI read centrally showed either 21
Gd+ T1 lesion and/or 29 T2 lesions.

Number of relapses within 1 year prior to study entry = number of relapses between 2 and 1 year
prior to study entry, for patients with at least one relapse within 2 years prior to study entry.

e 22 relapses within the 1 year prior to study entry and baseline EDSS score >2 and baseline MRI read
centrally showed 21 Gd+ T1 lesion.

B.2.3.3.1 Baseline patient and disease characteristics

A total of 1,133 patients (ponesimod: n=567, teriflunomide: n=566) were randomised across
28 countries. Demographic and baseline characteristics were well balanced between the two
treatment groups (Table 13). The median age of the patient population was 37 years (range
18 to 55 years).(6) Overall, 97.4% of the patient population had RRMS and 2.6% of patients
had SPMS. A similar proportion of patients in each treatment arm had highly active RRMS
(ponesimod: 35.6%, teriflunomide: 35.3%).(6) The proportion of patients who had received
any DMT for MS prior to randomisation was comparable between treatment arms
(ponesimod: 42.9%, teriflunomide: 43.3%).(6) Prior DMTs received by patients in the
OPTIMUM trial are summarised in Appendix E.2.
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Table 13: Characteristics of participants in OPTIMUM across treatment groups (ITT)(6,

46)

(n=567)

Ponesimod 20 mg

Teriflunomide 14 mg
(n=566)

Total

—_
4
-
-
w
w

<

Age, years, n (%)

18 to 30

31to 40

41 to 55

Mean (SD)

w
I
~
—
oo
~
S

~

Median (IQR)

Sex, n (%)

Female

| 363 (64.0)

w
\‘
N

—_
)
o

2

735 (64.9)

Race, n (%)

White

on
an
—_—
©
~
»

o
o1
@

©
~

-

1,104 (97.4)

Black or African American

American Indian or Alaska Native

Other

Not applicable

Body mass index (kg/m?)

Mean (SD)

Median (IQR)

Geographic region, n (%)

EU + UK

UK

Europe non-EU + Russia

North America

Rest of World

Baseline EDSS score

Mean (SD)?

)

)

N
)]
(o]

(1.201)

Median? (IQR)

]
I
N
I
I
I
I
I
]
I
2.57 (1.174
]

>3.5, n (%)

(o]
B

(16.6)

|
|
|
|
N
|
N
|
N
___
N
2.56 (1.229
I

©
)]
—~
-_—
(]
]

-8)

189 (16.7)

Any DMT within 2 years prior to randomisation, n (%)?

Yes

213 (37.6)

211 (37.3)

424 (37.4)

No

354 (62.4)

355 (62.7)

709 (62.6)

Any DMT received prior to randomisation, n (%)

Yes

No

Time since first symptoms at randomisation

Mean (SD)

7.63 (6.781)

N
(o2}
(&)}
Py
o
3
o)
N

)

7.64 (6.779)

Median (IQR)
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Ponesimod 20 mg Teriflunomide 14 mg | Total
(n=567) (n=566) (N=1,133)
Time since most recent relapse at screening, months
Mean (SD) ] ] ]
Median (IGR) — Bl el
Number of relapses in last year prior to study entry
Mean (SD) 1.2 (0.61) 1.3 (0.65) 1.3 (0.63)
Median (IQR) - - -
FSIQ-RMS weekly symptoms score at baseline
Mean (SD)° | 31.9 (20.4) | 32.8(19.1) -
MS subtype, n (%)
RRMS 552 (97.4) 552 (97.5) 1,104 (97 .4)
SPMS 15 (2.6) 14 (2.5) 29 (2.6)
Presence of Gd+ T1 lesions at baseline, n (%)°¢
Yes 226 (39.9) 256 (45.4) 482 (42.6)
No 341 (60.1) 308 (54.6) 649 (57.4)
Number of T2 lesions at baseline, n (%)°
= . — .
29 | | I

Highly active RRMS, n (%)¢

Yes 202 (35.6) 200 (35.3) 402 (35.5)

No 365 (64.4) 366 (64.7) 731 (64.5)

DMT = disease-modifying treatment; EU = European Union; Gd+ = gadolinium-enhancing; IQR = interquartile
range; ITT = intent-to-treat; MS = multiple sclerosis; RRMS = relapsing-remitting multiple sclerosis; SD =
standard deviation; SPMS = secondary progressive multiple sclerosis; UK = United Kingdom.

aFrom electronic Case Report Form.

b The total FSIQ-RMS weekly symptoms domain score ranges from 0 to 77 with a higher score indicating greater
fatigue.

¢From central reader.

4 Highly active RRMS was defined as having one or both of the following characteristics:

e Any DMT for MS received within 12 months prior to randomisation and one or both of the following:

o =1 relapse within 1 year prior to study entry and the baseline MRI read centrally showed either =1
Gd+ T1 lesion and/or 29 T2 lesions

Number of relapses within 1 year prior to study entry = number of relapses between 2 and 1 year
prior to study entry, for patients with at least one relapse within 2 years prior to study entry

e 22 relapses within the 1 year prior to study entry and baseline EDSS score >2 and baseline MRI read
centrally showed =1 Gd+ T1 lesion.

Source: OPTIMUM CSR Table 5 and Table 6.
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B.2.4 Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

A summary of the statistical analyses undertaken in this study is provided in Table 14.

Table 14: Summary of statistical analyses(6, 149, 151)

Trial OPTIMUM (AC-058B301)
Hypothesis The primary efficacy endpoint was ARR based on the number of confirmed relapses
objective per patient-year. The primary null hypothesis (HO) was that there is no difference in the

ARR between ponesimod 20 mg and teriflunomide 14 mg

Statistical analysis | A multiple testing strategy was used in which the primary endpoint was tested first at
full alpha, followed hierarchically by a fallback type procedure for the secondary
endpoints; all of these endpoints were analysed using the ITT population (included all
randomised patients). The multiple testing strategy was conducted at an overall two-
sided 5% alpha and the primary HO was tested at a two-sided Wald test 1% alpha level
(conclusive evidence) and two-sided 5% alpha level (positive study)

If the primary HO was rejected, then the alpha was to be split evenly (1/3 of the alpha)
between the first 3 of the 4 secondary endpoints listed above?

The primary statistical analysis included data up to EOS and was performed using a
negative binomial regression model for confirmed relapses, with treatment as a factor
and including the stratification variables (baseline EDSS score; disease-modifying
treatments within last 2 years prior to randomisation), number of relapses in the year
before study entry and an offset variable defined as log of years on study from
randomised up to EOS

Sample size, Approximately 1,100 participants (550 per treatment group) were required to provide
power calculation 90% power (significance level of 0.01) to detect a reduction of 33% in ARR (assuming
ARR: 0.215 for ponesimod versus 0.320 for teriflunomide)

Data management, | For patients who withdrew after receiving 21 dose of study treatment and before
patient completing the study, the reason for withdrawal was documented on the electronic
withdrawals Case Report Form and source document

Patients who prematurely discontinued study treatment were not considered withdrawn
from the study and were followed up to Week 108 or until 30 days after study drug
discontinuation, whichever came later

All confirmed relapses from randomisation up to the EOS visit for the ITT population
were to be used in the primary endpoint analysis, regardless of study drug compliance

ARR = annualized relapse rate; CDA = confirmed disability accumulation; CUAL = combined unique active
lesion; EDSS = Expanded Disability Status Scale; EOS = end of study; ITT = intent-to-treat; Gd+ =
gadolinium-enhancing; FSIQ-RMS = Fatigue Symptom and Impact Questionnaire-Relapsing Multiple Sclerosis;
HO = null hypothesis.

aFor each successful secondary endpoint in the sequence, the preserved alpha was transferred to the next
secondary endpoint in the sequence and the summed alpha was used for testing that endpoint; the fourth
secondary endpoint (time to 24-week CDA) was tested in the last step with the remaining alpha.

B.24.1 Study population
In OPTIMUM, 1,133 patients were randomised in the study (567 in the ponesimod group,

566 in the teriflunomide group) and 1,131 patients received study treatment (565 in the
ponesimod group, 566 in the teriflunomide group).(6) All 1,133 randomised patients were
included in the ITT that was used for analysis of the primary endpoint and other efficacy
endpoints; 1,131 patients were included in the safety set (SAF) as 2 individuals in the
ponesimod 20 mg group did not receive study treatment.(6) The mean treatment exposure,

irrespective of interruptions, was 96.7 weeks in the ponesimod 20 mg group and 97.5 weeks
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in the teriflunomide 14 mg group.(6) Mean time in-study was 1.97 years in the ponesimod 20

mg group and 2.01 years in the teriflunomide 14 mg group.(6)

Prespecified subgroup analyses were performed based on MS subtype (RRMS vs. SPMS)
and highly active RRMS (yes vs. no) to evaluate the primary efficacy endpoint of ARR, using
an unadjusted negative binomial model, with treatment as a covariate and the log of the time
from randomisation to EOS as an offset variable, in both the ITT and in the per-protocol

population.(6, 149)

B.2.4.2 Statistical analyses

The sample size estimation for this study was based on the primary endpoint, using negative
binomial distribution.(6) A total of 1,110 participants (550 per treatment group) would provide
90% power (significance level of 0.01) to detect a reduction of 33% in ARR (assuming ARR:
0.215 for ponesimod versus 0.320 for teriflunomide).(6) Assumptions for annual dropout

rates were approximately 15% for the first year and 7.5% for the second year.(6)

A multiple testing strategy was used in which the primary endpoint was tested first at full
alpha, followed hierarchically by a fallback type procedure for the secondary endpoints
(Figure 6).(6, 151) If the primary null hypothesis (HO) was rejected, then the alpha was to be
split evenly (1/3 of the alpha) between the first 3 of the 4 secondary endpoints (FSIQ-RMS,
CUALs, time to 12-week CDA).(6, 151) For each successful secondary endpoint in the
sequence, the preserved alpha was transferred to the next secondary endpoint in the
sequence and the summed alpha was used for testing that endpoint; the fourth secondary

endpoint (time to 24-week CDA) was tested in the last step with the remaining alpha.(6, 151)
Figure 6: Overall testing strategy in OPTIMUM

Primary a ARR

Secondary

Fatigue CUALs 12-week 24-week
CDA CDA

ARR = annualised relapse rate; CDA = confirmed disability accumulation; CUAL = combined unique active lesion
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The multiple testing strategy was conducted at an overall two-sided 5% alpha and the
primary HO was tested at a two-sided Wald test 1% alpha level (conclusive evidence) and

two-sided 5% alpha level (positive study).(6, 151)

The primary statistical analysis was performed using a negative binomial regression model
for confirmed relapses, with treatment as a factor and including the binary stratification
variables (baseline EDSS score <3.5 versus >3.5; DMTs within the last 2 years prior to
randomisation [yes/no]), number of relapses in the year before study entry (categories <1 [or
missing] and =2) and an offset variable defined as log of years on study from randomised up
to EOS.(6, 151) All confirmed relapses from randomisation up to the EOS visit for the ITT
population were to be used in the primary endpoint analysis, regardless of study drug

compliance.(149, 151)

B.2.4.3 Patient withdrawals

If a patient withdrew after receiving 21 dose of study treatment and before completing the
study, the reason for withdrawal was documented on the electronic Case Report Form and

source document.(6)

Patients who prematurely discontinued study treatment were not considered withdrawn from
the study and were followed up to Week 108 or until 30 days after study drug
discontinuation, whichever came later (provided the patient had not withdrawn consent in the
study).(6) For patients who permanently discontinued study treatment due to any reason, the
investigator was required to consider prescribing appropriate treatment for MS according to
the local clinical practice and availability, exercising caution when considering a switch to

another immunomodulatory MS treatment.(6) Between initiation of study treatment and

Week 108, _ in the ponesimod arm vs. _ in the teriflunomide arm (-
) r<ceived a DMT for MS, which included dimethyl fumarate (||| )
fingolimod (. a'emtuzumab (). c2drivire (N
) atclizumab (). o'atiramer acetate (G 7N
beta-1a (). reginterferon beta-1a (G 2nd methotrexate (J
B ) 6) Patients also received glucocorticoids to treat relapses

(- in the ponesimod arm; - in the teriflunomide arm). (6)

Patient disposition during the OPTIMUM study is summarised in Appendix E.1.
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B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

B.25.1

Appraisal of the quality of the OPTIMUM trial

The primary source of data from the randomised, controlled OPTIMUM study was the clinical

study report.

In order to assess the risk of bias and generalisability of the trial, a quality assessment was

conducted using guidance from ‘Systematic reviews: CRD's guidance for undertaking

reviews in health care (University of York Centre for Reviews and Dissemination).(152) A

complete quality assessment of OPTIMUM can be seen in Table 15.

Overall, the risk of bias was found to be low in the OPTIMUM trial, considering all relevant

aspects of quality assessment: randomisation and blinding was carried out per protocol; the

treatment groups were balanced in terms of baseline demographics with no unexpected

differences in study dropouts; all outcomes assessed were reported in the CSR for

appropriate analysis populations.

Table 15: Quality assessment of the relevant clinical effectiveness evidence in this

submission
OPTIMUM Risk of bias
Was randomisation carried out Yes, randomisation was carried out as per the study Low
appropriately? protocol; patients were randomised to treatment using an
IRT
Was the concealment of Yes, the IRT was used to ensure no one at study sites Low
treatment allocation adequate? became unblinded to study treatment
Were the groups similar at the Yes, demographic and baseline characteristics were well | Low
outset of the study in terms of balanced between the two treatment groups (Table 13)
prognostic factors?
Were the care providers, Yes, the study was fully blinded to all investigators, Low
participants and outcome associated staff* and patients until closure. Access to
assessors blind to treatment functional events identified as unblinding events was
allocation? restricted and key data were reported and processed
independently.
Measures were enacted to ensure that efficacy
assessments were conducted independently; processes
for variable counts and imaging were reviewed to
minimise the potential for bias
Were there any unexpected No, of the 567 patients randomised in the ponesimod Low
imbalances in dropouts between | group, 565 received treatment. There were no dropouts in
groups? the teriflunomide arm (n=566)
Is there any evidence to suggest | No Low
that the authors measured more
outcomes than they reported?
Did the analysis include an All 1,133 randomised patients in OPTIMUM were Low

intention-to-treat analysis? If so,
was this appropriate and were

included in the ITT that was used for analysis of the
primary endpoint and other efficacy endpoints

Company evidence submission for ponesimod for relapsing MS [ID1393]

© Janssen (2021). All rights reserved

Page 53 of 188




OPTIMUM Risk of bias

appropriate methods used to 1,131 patients were included in the SAF as 2 individuals
account for missing data? in the ponesimod 20 mg group did not receive study
treatment

ITT = intent-to-treat; IRT = interactive response technology; SAF = safety set

Adapted from Systematic reviews: CRD’s guidance for undertaking reviews in health care (University of York
Centre for Reviews and Dissemination)(152)

* With the exception of sponsor staff responsible for clinical trial supply distribution

B.2.5.2 Generalisability of OPTIMUM trial to clinical practice in England

OPTIMUM was a multinational phase 3 study of ponesimod vs. teriflunomide in patients with
RMS conducted in 28 countries across 171 sites, including four sites in the UK; [ of
patients () were recruited in the EU+UK, of whom || ©) The
OPTIMUM study population is comparable to the UK MS population in terms of sex, age and
ethnicity.(31, 153) As observed in UK population-based studies of MS (Section B.1.3.1.2),
and as MS affects more females than males,(154) the majority (64.9%) of patients enrolled
in OPTIMUM were female.(6)

The population enrolled in OPTIMUM was reflective of a typical RMS population where
RRMS is the most common phenotype, occurring in the vast majority of all cases of MS at
onset.(16, 20, 64) The majority of patients in OPTIMUM had RRMS (97.4%) and a small
proportion of patients had SPMS (2.6%).(6) Overall, 35.5% of patients in the OPTIMUM trial
had highly active RRMS, based on the broad definition of ‘highly active’ commonly used in
MS trials (Section B.2.7).(6) Results of prespecified subgroup analyses in patients with
highly active RRMS are described in Section B.2.7. Patients entering the trial were either
treatment-naive (-of patients in the ITT) or had received previous treatment (-). The
most common previous DMTs for MS included IFN beta-1a (- of patients in the ITT),
glatiramer acetate [Jj and IFN beta-1b (); all other treatments were received by ||
_ patients in the trial (Appendix E.2). Natalizumab is only recommended for the
treatment of RES RRMS by NICE; although prior natalizumab therapy was allowed in
OPTIMUM due to it being a global trial, however- of patients in the ITT received
natalizumab.(6) The NHSE treatment algorithm for DMTs in RRMS (Section B.1.3.2.1)
recommends IFN beta products, glatiramer acetate, teriflunomide, ocrelizumab and dimethyl
fumarate as first-line therapies in patients with RRMS.(7) Prior treatment exposure and the
use of comparator treatment in the OPTIMUM trial are therefore closely aligned with NHS

guidance on the treatment of RRMS in England.
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B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 Primary endpoint: Annualised Relapse Rate

Relapses are key drivers of reduced HRQoL in patients with RRMS, and the frequency of
relapses is indicative of disease activity and a prognostic factor for disability progression;
therefore, reducing the rate of relapse is a key treatment goal in MS.(23, 33-36) The results
from the OPTIMUM trial demonstrate that ponesimod significantly reduces the risk of relapse
in patients with RRMS versus teriflunomide, another oral DMT that is currently used as first-

line therapy in the UK.

The ARR (confirmed relapses per year) for the ITT population is presented in Figure 7 and
Table 16. Ponesimod significantly reduced ARR up to EOS by 30.5% compared with
teriflunomide (ARR: 0.202 vs. 0.290; rate ratio [RR]: 0.695; 99% confidence limit [CL]: 0.536,
0.902; p=0.0003).(46, 145)

Figure 7: OPTIMUM: Confirmed Relapses up to EOS (Primary Analysis, ITT)(46)

Rate ratio vs teriflunomide 14 mg
0.695 (99% CL: 0.536; 0.902)

0.4

~ 0.3+—1

O 130.5%, p = 0.0003

X |

g 0.2

e

o

< 0.1 ARR=0.202 ARR=0.290
0.0+

Ponesimod 20 mg Teriflunomide 14?ng
(N=567) (N=566)

Adjusted for stratification factors and number of relapses in the 12-month period prior to study entry
ARR = annualised relapse rate; CL = confidence limit; EOS = end of study; ITT = intent-to-treat

Source: Kappos 2019
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Table 16: OPTIMUM: Confirmed Relapses up to EOS (Primary Analysis, ITT)(6)

Ponesimod 20 mg Teriflunomide 14 mg
N=567 N=566

Mean estimate (ARR) 0.202 0.290

99% CL 0.165, 0.246 0.244,0.345

95% CL 0.173,0.235 0.254, 0.331

Treatment effect (RR) 0.695

99% CL 0.536, 0.902

95% CL 0.570, 0.848

p-value p=0.0003

Total number of relapses (n) 242 344

Adjusted for stratification factors and number of relapses in the 12-month period prior to study entry

ARR = annualised relapse rate; CL = confidence limit; EOS = end of study; ITT = intent-to-treat

B.2.6.2 Secondary endpoint: Confirmed Disability Accumulation

Accumulating neurological disability has a substantial negative impact on the HRQoL of
patients with RRMS, and reducing long-term disability progression is one of the key goals of
MS treatment.(31, 113) Disability progression was assessed in the OPTIMUM trial as CDA
which utilises worsening EDSS scores, in line with other trials in MS (further information in
Section B.2.3.2). It should be noted that short-term changes in EDSS may not correctly
identify patients with irreversible disease progression and should be interpreted with caution,
particularly in a trial (such as OPTIMUM) where the intervention and comparator have
similar efficacy profiles.(113, 155) A prospective observational study of 16,636 patients
(totalling 112,584 patient-years) from the MS Base registry showed that changes in EDSS
scores measured at 3 and 6 monthly periods may overestimate long-term irreversible
disability.(156) Regression of disability was found to be common in RRMS and more so in

younger patients.

The results for 12- and 24-week CDA in OPTIMUM are presented in Figure 8. 12-week CDA
was observed in 10.1% of patients in the ponesimod group and in 12.4% of patients in the
teriflunomide group.(6) Treatment with ponesimod decreased the risk of a 12-week CDA
event by 17% compared with teriflunomide; however, the difference was not statistically
significant and thereafter the formal testing procedure was stopped (risk reduction: 17%;
95% CL: -18%, 42%; p=0.2939).(46)

Consequently, 24-week CDA was only evaluated in an exploratory manner.(6) 24-week CDA
was observed in 8.1% of patients in the ponesimod group and in 9.9% of patients in the
teriflunomide group; the risk of a 24-week CDA event was 16% lower with ponesimod
compared with teriflunomide (risk reduction: 16%; 95% CL: -24%, 43%; p=0.3720).(46)
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Figure 8: OPTIMUM: 12-week (A) and 24-week CDA (B) up to EOS (ITT)(46)

A.

Time to 12-week Confirmed Disability Accumulation

Full Analysis Set
— Ponesimod 20 mg
............. Teriflunomide 14 mg

Risk Reduction vs teriflunomide 14 mg
17% (95% CL: -18%; 42%)
= i
18 p=0.2939
13.2%

10.8%

Patients with event (Kaplan-Meier) %

2 4 3% a4 e 2 s 9% 108
Number at Risk Waeeks from randomization

Ponesimod 20mg 567 533 517 503 492 480 469 458 449 315
Teriflunomide 14 mg 566 548 528 513 491 481 467 460 439 290

Time to 24-week Confirmed Disability Accumulation
Full Analysis Set

— Ponesimod 20 mg
s Teriflunomide 14 mg

3

Risk Reduction vs teriflunomide 14 mg
16% (95% CL: -24%; 43%)
p=0.3720(b)

-
w
1

10.5%
8.7%

w
i

Patients with event (Kaplan-Meier) %
3

(-]
n

o 12 24 36 48 60 72 84 9 108

Number at Risk Weeks from randomizabon
Ponesimod 20 mg 567 534 519 506 497 486 ars a4 as1 318

Teriflunomide 14 mg 566 549 530 517 495 438 a7s 468 446 257

Unstratified Kaplan-Meier curve with KM-estimate at EOS presented; Event=12- or 24-week CDA up to EOS

(a) Non-significant result: Formal testing procedure stopped. Stratified log-rank test p-value and stratified Cox
regression risk reduction estimate displayed. Analyses stratified by EDSS strata and DMTs in the 2 years prior to
randomisation strata.

(b) Exploratory, not formally tested. Stratified log-rank test p-value and stratified Cox regression risk reduction
estimate displayed. Analyses stratified by EDSS strata and DMTs in the 2 years prior to randomisation strata.

CL = Confidence limit; EOS = end of study; ITT = intent-to-treat
Adapted from: Kappos 2019
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B.2.6.3 Secondary endpoint: Combined Unique Active Lesions

Measuring the presence of new/enlarging lesions on MRI by assessing the cumulative
number of combined unique active lesions (CUAL) allows monitoring of disease activity and
progression in patients with RRMS.(54, 106-108) Ponesimod significantly reduced the
number of inflammatory lesions on brain MRI by 56% compared with teriflunomide (RR:
0.444; 95% CLs: 0.364, 0.542; p<0.0001; Figure 9).(46, 157) The mean CUALs per year
were 1.405 for the ponesimod group compared with 3.164 for teriflunomide group.(157)
Reduction in the inflammatory activity marked by lesions in turn would suggest significantly

reduced disease activity associated with ponesimod over teriflunomide.

Figure 9: OPTIMUM: CUALSs from Baseline to EOS (ITT)(46)

Rate ratio vs teriflunomide 14 mg
0.44 (95% CL: 0.36; 0.54)

56%, p < 0.0001 3.164

CUALs Per Year (95% CL)
N

Ponesimod 20 mg Teriflunomide 14 mg
(N=539) (N=536)

CUAL, defined as new gadolinium-enhancing (Gd+) T1 lesions plus new or enlarging T2; lesions (without double
counting).. Based on negative binomial regression adjusted by EDSS strata, DMT strata, presence of T1 Gd +
lesion. Missing data: 28 and 30 patients in the ponesimod 20 mg and teriflunomide 14 mg arms respectively had
a missing baseline and/or post-baseline MRI

CUALs = Combined Unique Active Lesions; CL = confidence limits; EOS = end of study; ITT = intent-to-treat
Adapted from: Kappos 2019

B.2.6.4 Secondary endpoint: Fatigue

Fatigue is a common symptom affecting the vast majority of patients with MS, with a
considerable impact on quality of life, mental health and cognition.(78, 81-86) The impact of
treatment with ponesimod versus teriflunomide on fatigue was assessed using the MS-
specific FSIQ-RMS instrument as described in Section B.1.3.1.8; an increase from baseline

in FSIQ-RMS scores indicates worsening in fatigue symptoms.

Change from baseline to Week 108 in the FSIQ-RMS weekly symptoms score was

statistically significantly lower in the ponesimod 20 mg group compared with the
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teriflunomide 14 mg group (least square [LS] mean change from baseline: —0.01 vs. 3.56,
respectively), with a mean difference of -3.57 (95% CL: -5.83, —1.32; p=0.0019) (Figure
10).(46, 157) In a post hoc responder analysis, the OR (ponesimod vs. teriflunomide) for

patient improvement or stable response (i.e. a change from baseline of <6.3) was [JJJjj

I <o+ -
I - < patient level.(47) Using a validated MS-specific PRO

instrument(121), ponesimod is the first DMT to demonstrate stabilisation of fatigue

symptoms compared to another oral DMT in a large pivotal trial.

Figure 10: OPTIMUM: FSIQ-RMS Symptom Domain Change from Baseline to EOS
(ITT)(46)

B Ponesimod 20 mg [ Teriflunomide 14 mg

b

et -ﬂ el

L 1 L 1 L 1 L 1 L 1
57 p=0.2512 p=0.2130 p=0.0056 p=0.0092 p=0.0019

T T T T T

Week 12 Week 24 Week 60 Week 84 Week 108

LS Mean change from baseline (95%CL)
=Y

Number of subjects
Ponesimod 20 mg N=567 412 417 409 386 344
Teriflunomide 14 mg N=566 421 422 417 389 328

FSIQ-RMS is based on the Mixed effect Model Repeat Measures (MMRM) analysis with unstructured covariance,
treatment, visit, treatment by visit interaction, baseline by visit interaction as fixed effects, baseline FSIQ score,
EDSS strata (< 3.5, > 3.5), DMT in last 2 years prior randomisation strata (Y,N) as covariates. Least square (LS)
means and 95% CLs are displayed. Includes patients with baseline and at least one post baseline assessment. N
= patients in analysis set. P = p-value for Wald test on mean difference between treatment arms. A negative
change from baseline indicates an improvement in fatigue symptoms

CL = confidence limit; EOS = end of study; ITT = intent-to-treat; FSIQ-RMS = Fatigue Symptom and Impact
Questionnaire-Relapsing Multiple Sclerosis; LS = least square

Adapted from: Kappos 2019

B.2.6.5 Exploratory endpoint: Expanded Disability Status Scale

As described in Section B.1.3.1.8, EDSS is widely used as a measure of disability in patients
with RRMS.(114) An increase in EDSS score suggests a worsening of disability and is
associated with decreased HRQoL.(31) The LS mean changes in EDSS scores from
baseline to EOS with ponesimod and teriflunomide are presented in Figure 11. The LS mean

change from baseline to EOS was [Jfj in the ponesimod group and [} in the teriflunomide

aroup, with LS mean diference of [ )
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Additionally, in post hoc analyses, a composite endpoint of disability?, EDSS+, was
assessed to identify worsening in upper or lower extremity function or 12-week CDA.
Ponesimod showed a ||l re'ative risk than teriflunomide of an EDSS+ event ||}

I -2t I =ity worsening wit

ponesimod versus teriflunomide.(47)

Figure 11: OPTIMUM: Change from Baseline in EDSS Score up to EOS (ITT)(6)

LS means and associated 95% CLs from a MMRM, including fixed effects for treatment, visit and interaction
between treatment and visit; adjusted for baseline EDSS score (continuous) and DMT within last 2 years prior to
randomisation.

CL = confidence limit; EDSS = Expanded Disability Status Scale; EOS = end of study; ITT = intent-to-treat; LS =
least squares; MMRM = mixed effects repeated measurements model

Source: OPTIMUM: CSR

B.2.6.6 Exploratory endpoint: Time to First Confirmed Relapse
Treatment with ponesimod ||l the time to first confirmed relapse up to EOS compared

with teriflunomide (hazard ratio [HR]: ||| G -ioure 12)- The
Kaplan-Meier (KM) estimate of patients with a confirmed relapse at EOS was - in the
ponesimod group compared with - in the teriflunomide group.(6) These results from the
OPTIMUM ftrial demonstrate that treatment with ponesimod delays the time to relapse, a key

driver of reduced HRQoL, in patients with RRMS compared with teriflunomide.(36)

a EDSS+ is a composite of a 12-week confirmed 20% worsening in upper extremity function (9 HPT),
lower extremity function (T25FW), or 12-week CDA
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Figure 12: OPTIMUM: Time to First Confirmed Relapse up to EOS (ITT)(6)

Adjusted for stratification factors and number of relapses in the 12-month period prior to study entry
CL = confidence limit; EOS = end of study; ITT = intent-to-treat
Source: OPTIMUM: CSR

B.2.6.7 Exploratory endpoint: No Evidence of Disease Activity

In clinical practice, the treatment goal of “no evidence of disease activity” (NEDA) uses the
number and volume of lesions to describe the amount of disease activity even in the
absences of relapses.(20, 35) NEDA-3 has been proposed as an important goal in the
management of RRMS as it is associated with an improvement in long-term outcomes.(109,
110)

NEDA-3 was defined as the absence of confirmed relapse, Gd+ T1 lesions, new or enlarging

T2 lesions and 12-week CDA from baseline up to the specified time point.(6)

Company evidence submission for ponesimod for relapsing MS [ID1393]
© Janssen (2021). All rights reserved Page 61 of 188



At EOS, | o »atients in the ponesimod (n=564) and teriflunomide groups
(n=558), respectively, had achieved NEDA-3 status (OR: 1.70; 95% CL: 1.27, 2.28;

p=0.0004).(6)

NEDA-4 was defined as the absence of confirmed relapse, Gd+ T1 lesions, new or enlarging
T2 lesions, 12-week CDA and annual brain volume decrease 20.4% from baseline up to the
specified time point.(6) At EOS, |||l of ratients in the ponesimod (n=526) and
teriflunomide groups (n=532), respectively, had achieved NEDA-4 status (OR: 1.85; 95%
CL: 1.24, 2.76; p=0.0026).(6)

Overall, ponesimod improved the proportion of patients achieving a disease-free state, as
defined by NEDA-3 and NEDA-4, compared with teriflunomide.(6) Although regarded as
exploratory, the NEDA-3/NEDA-4 findings from OPTIMUM suggest that the odds of
achieving a disease-free state after 108 weeks are higher with ponesimod treatment

compared to teriflunomide.(47)

B.2.6.8 Exploratory endpoint: MRI-based Endpoints

Results from exploratory MRI-based analyses in the OPTIMUM trial consistently
demonstrate |||l with ponesimod compared to teriflunomide in terms of reducing

brain volume loss and the appearance of new or enlarging lesions in the brain.(6)
MRI-based endpoints are summarised below:(6)

e Brain atrophy or brain volume loss in patients with RRMS is associated with
worsening disability and disease progression.(106, 111) Ponesimod reduced
brain volume loss compared with teriflunomide; the LS mean percent change
from baseline to EOS in brain volume was lower in the ponesimod group
(n=436; -0.91%) compared with the teriflunomide group (n=434; —1.25%).
The LS mean difference was 0.34% (95% CL: 0.17, 0.50; p<0.0001).(157)
Brain atrophy (annual brain volume decrease 20.4% from baseline) occurred
in a smaller proportion of patients in the ponesimod group (33%) compared

with the teriflunomide group (42%).(5)

¢ The mean numbers of new or enlarging T2 lesions per year were - and
[l i the ponesimod and teriflunomide groups, respectively ||

I 0:s<d on a negative binomial (NB)

regression model adjusted for stratification factors and Gd+ T1 lesions at

baseline.
e The LS mean difference in change from baseline to EOS in total volume of

T2 lesions with ponesimod compared with teriflunomide was |||
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_, based on a MMRM adjusted for stratification

factors, Gd+ T1 lesions at baseline and T2 lesion volume at baseline.

e The mean number of new Gd+ T1 lesions per scan was 0.178 and 0.429 in
the ponesimod and teriflunomide groups, respectively (RR: 0.415; 95% CL:
0.307, 0.561; p<0.0001), based on an NB regression model adjusted for

stratification factors and Gd+ T1 lesions at baseline.

o AtEOS, i} of patients in the ponesimod group [l and [l in the
teriflunomide group [ij had 0 Gd+ T1 lesions |G

B.2.6.9 Exploratory endpoint: Change from baseline in MSFC Z

MSFC is a validated clinical outcome measure used to assess physical and cognitive
disability in patients with MS; higher MSFC Z-scores correspond with better outcomes.(6,
113)

Ponesimod was associated with [Jlj MSFC Z-scores, suggesting a | on physical

and cognitive impairment, compared with teriflunomide.(6) At EOS, the LS mean change

from baseline in MSFC Z-score was [JJj in the ponesimod group |l anc I in
the teriflunomide group [Jij; the LS mean difference between the groups was [}

I ©)

B.2.6.10 Other relapse analyses: Relapse characteristics and relapse
symptoms

The total number of confirmed relapses up to EOS was 242 in the ponesimod group and 344
in the teriflunomide group.(6) The proportion of patients with at least one confirmed relapse
up to EOS was ] and i} in the ponesimod [l and teriflunomide groups
-, respectively. In the ponesimod group, the median duration per confirmed relapse
was- days, and corticosteroid treatment was necessary for - patients. In the
teriflunomide 14 mg group, the median duration per confirmed relapse was . days and
corticosteroid treatment was necessary for - patients.(6) Ambulation and most functional

systems were affected in more patients in the teriflunomide group than in the ponesimod

group.(6)

B.2.6.11 Quality of life results: Change from baseline in SF-36

The impact of treatment with ponesimod on HRQoL was assessed using the SF-36

questionnaire. For the SF-36 domains of physical and social functioning, improvements from
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baseline to EOS were observed in the ponesimod group compared with the teriflunomide

group (no formal statistical testing was performed).(6)

Mental health domain scores were improved from baseline at EOS in the teriflunomide group

compared with the ponesimod group.(6)

At EOS, the proportion of patients who rated their health as “much better” on the health
transition item of the SF-36 (i.e., ‘compared to 1 year ago, how would you rate your health in
general now?’) was [ in the ponesimod group than in the teriflunomide group |||}

I \ote, in contrast, these scores were |||l 2t baseline for ponesimod

and teriflunomide, respectively.(6)
B.2.7 Subgroup analysis

B.2.7.1 Patients with highly active RRMS (OPTIMUM definition,
prespecified analysis)

A pre-planned subgroup analysis of OPTIMUM was conducted in patients with highly active

RRMS, defined as patients fulfilling one or both of the following criteria:(6)

¢ Any DMT for MS received within 12 months prior to randomisation and one or

both of the following:

o 21 relapse within 1 year prior to study entry and the baseline MRI read
centrally showed either 21 Gd+ T1 lesion and/or 29 T2 lesions.

¢ Number of relapses within 1 year prior to study entry = number of relapses
between 2 and 1 year prior to study entry, for patients with at least one

relapse within 2 years prior to study entry.

o 22 relapses within the 1 year prior to study entry and baseline EDSS score

>2 and baseline MRI read centrally showed 21 Gd+ T1 lesion.

N.B. in line with previous clinical trials in MS, the definition of highly active RRMS employed
during OPTIMUM was broad, and thus also incorporates patients with RES RRMS as
defined by NHSE.(6, 7)

Overall, 35.5% (n=402) of patients in the ITT population had highly active RRMS at baseline
as defined by the criteria above.(6) Results for primary and secondary endpoints in the
highly active RRMS subgroup were consistent with those observed in the main analysis,
demonstrating improvements in ARR, CDA, fatigue and inflammatory lesions on MRI with

ponesimod compared to teriflunomide (Table 17).(6)
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Results of treatment-by-subgroup interaction tests showed _ interaction between
the subgroups with highly active RRMS and non-highly active RRMS for the primary and
secondary endpoints suggesting that disease state may not be a treatment-effect modifier
(Table 17).

Table 17: OPTIMUM: Subgroup analysis results for treatment effect in patients with
highly active RRMS versus non-highly active RRMS (ITT)(6)

P-Value for | Ponesimod 20 mg Teriflunomide 14 mg Ponesimod

Interaction? 20 mg vs.
Nur_nber of | Outcome Nur_nber of | Outcome T e
Patients Patients
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Highly active e [ ]

RRMS: No

ARR = annualised relapse rate; CDA = Confirmed Disability Accumulation; CL = confidence limit; CUALs=
Combined Unigue Active Lesions; EOS = end of study; ITT = intent-to-treat; FSIQ-RMS=Fatigue Symptom and
Impact Questionnaire-Relapsing Multiple Sclerosis; LS=least squares

apP-value estimated from model with treatment, subgroup, and treatment by subgroup interaction.

Unadjusted results are presented.

B.2.7.2 Patients with highly active RRMS (NICE definition, post hoc
analysis)

A post-hoc subgroup analysis of OPTIMUM was conducted in patients with highly active
RRMS, defined according to NICE criteria as patients with an unchanged or increased
relapse rate or ongoing severe relapses compared with the previous year despite treatment
with a DMT.(158)

Results were consistent with those observed in the main analysis||||||| Gz
_with ponesimod compared with teriflunomide for
patients with highly active RRMS.(158) Similar results were observed using the NICE
definition of ‘highly active’ compared with the definition used in the OPTIMUM trial (Figure 13
and Table 18).(158)

Figure 13: OPTIMUM: Subgroup analysis results for treatment effect in patients with
highly active RRMS per OPTIMUM and NICE criteria for ARR (ITT)(158)

ARR = annualised relapse rate; CL = confidence limit; ITT = intent-to-treat; NICE = The National Institute for
Health and Care Excellence; RR = rate ratio
Source: Janssen data on file, 2021(158)
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Table 18: OPTIMUM: Subgroup analysis results for treatment effect in patients with
highly active RRMS per OPTIMUM and NICE criteria for 12-week CDA (ITT)(158)

Ponesimod 20 mg Teriflunomide 14 mg Ponesimod 20
Number of Outcome Number of Outcome El'ne%i‘fllz.nomide
Patients Patients 14 mg

Highly active [ ] [ ]

RRMS

(OPTIMUM

definition)

Highly active | [l N

RRMS (NICE

definition)

ARR = annualised relapse rate; CDA = Confirmed Disability Accumulation; CL = confidence limit; ITT = intent-to-
treat population; NICE = The National Institute for Health and Care Excellence; RR = rate ratio
Source: Janssen data on file, 2021(158)

B.2.7.3 Patients with RRMS excluding SPMS (prespecified analysis)

A pre-planned subgroup analysis of OPTIMUM was conducted in patients with RRMS
(excluding SPMS).(6)

Overall, 97.4% (n=1,104) of patients in the OPTIMUM ITT had RRMS disease at
baseline.(6) Results for primary and secondary endpoints in the RRMS subgroup were
consistent with those observed in the main analysis, demonstrating improvements in ARR,
CDA, fatigue and inflammatory lesions on MRI with ponesimod compared to teriflunomide
(Table 19).(6)

Results of treatment-by-subgroup interaction tests showed a [ interaction between
the RRMS and SPMS subgroups for the cumulative number of CUALSs but not for the
primary or other secondary endpoints (Table 19).

Table 19: OPTIMUM: Subgroup analysis results for treatment effect in patients with
RRMS (ITT)(6)

p-value for | Ponesimod 20 mg Teriflunomide 14 mg Ponesimod

Interaction? 20 mg vs.
Number of | Outcome Number of | Outcome Terifl?momide
Patients Patients 14 mg

ARR (confirmed relapses up to EOS; primary endpoint)

RRvs N |

Confirmed Disability Accumulation up to EOS (secondary endpoint)
Patients with 12-week CDA

o - - - - -

Patients with 24-week CDA
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p-value for | Ponesimod 20 mg Teriflunomide 14 mg Ponesimod
Interaction? T 20 mg vs.

14 mg

RRMS
I I

Teriflunomide

FSIQ-RMS Change from Baseline to Week 108 (secondary endpoint)

WS | .

CUALSs from Baseline to Week 108 (secondary endpoint)

RRMS I I

ARR = annualised relapse rate; CDA = Confirmed Disability Accumulation; CL = confidence limit; CUALs =
Combined Unique Active Lesions; EOS = end of study; ITT = intent-to-treat; FSIQ-RMS = Fatigue Symptom and
Impact Questionnaire-Relapsing Multiple Sclerosis; LS = least squares; RRMS = relapsing-remitting multiple
sclerosis

aP-value estimated from model with treatment, subgroup, and treatment by subgroup interaction.

Unadjusted results are presented.
Source: Janssen data on file, 2020(6)

B.2.8 Meta-analysis

The SLR identified only a single trial (OPTIMUM) that included a head-to-head comparison

of ponesimod and teriflunomide. Therefore, a meta-analysis is not required.

B.2.9 Indirect and mixed treatment comparisons

Summary points

e The SLR (described in Section B.2.1) identified 46 trials with 280% patients with RRMS, that
were eligible for inclusion in a NMA to determine the relative efficacy and safety of ponesimod
to other DMTs (at dosages licenced in the UK).

¢ NMAs were conducted for the outcomes of ARR, 3-month CDA, 6-month CDA and treatment
discontinuation. The base case NMAs compared the ITT populations of eligible trials for each
outcome and a subgroup analysis was conducted for the three efficacy outcomes on people
with highly active RRMS.

.In the base case NMAs, ponesimod had a-probability of reducing ARR compared with

0 evaluated in the NMA

and was ranke

| Inthe subgroup analysis, ponesimod peﬁormedm
in terms of reducing ARR, while having a-pro ability of reducing compared wi

0 _evaluated in the NMA

or and was ranke
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e Inthe base case NMAs, ponesimod behavedF_with

respect to disability accumulation at 3 months and 6 months

0 Inthe subgroup analysis [
I for the two CDA outcomes.

e With regards to treatment discontinuation, ponesimod was
robability of premature treatment
Iscontinuation compared to J

RCTs identified in the SLR (detailed in Section B.2.1 and Appendix D.3) informed the
network meta-analyses (NMAs) to compare the efficacy and safety of ponesimod against
DMTs listed in the final scope with positive reimbursement decisions from NICE in patients
with RRMS. Several studies identified in the SLR included a mixed population of patients
with RRMS and SPMS. Since the decision problem in the company submission focuses on
RRMS, only studies which included 280% RRMS patients were included in the NMA, based
on IQWiG guidance.(159) The main analysis was focused on the ITT population of
OPTIMUM (97.5% RRMS) and a subgroup analysis was conducted separately for patients
with pre-specified highly active RRMS (35% of ITT population). These two sets of analyses
informed the comparative effectiveness of ponesimod against NICE-recommended first-line
and second-line treatments in RRMS. Subgroup analyses of patients with active RRMS only

were not feasible due to lack of comparator data.

In line with recent NICE appraisals in MS (TA533, TA616, TA624)(134, 160, 161) and the
outcomes considered in the cost-effectiveness model (CEM) for ponesimod (described in
Section B.3), NMAs were conducted for the outcomes of ARR, 3-month CDA, 6-month CDA

and treatment discontinuations. The four planned outcomes were analysed as follows:

o ARR: Total exposure (in person-years) per arm was considered and
treatment effects were reported as rate ratios (RR) (see Appendix D.4). For
the outcome of ARR, data were modelled using a Poisson model with log link
and relative treatment effects were reported as RRs. Three trials reported a
range of follow-up duration(148, 162, 163) (i.e., minimum and maximum
follow-up duration); therefore, the mean or median treatment duration was

considered for analyses of ARR.

¢ Confirmed disability accumulation over 3 months / 6 months: For the two
CDA outcomes, a normal model with identity link for treatment difference
data was used to derive comparisons between interventions for the two CDA
outcomes. Mean HR for the time-to-event outcome and its 95% CI were

preferentially extracted for the two CDA outcomes.
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o Treatment discontinuation was based on premature discontinuation rates
reported in clinical trials and was analysed as a dichotomous outcome based
on the proportion of patients who discontinued study treatments due to any
cause during the duration of the trials. In order to ascertain the frequency of
treatment discontinuations, discontinuations from the clinical study was
combined with discontinuations from treatment (where patients remained on-
study and where this was clearly reported and mutually exclusive from study
discontinuations), and therefore, captured all patients who stopped treatment
across all trials and with broad consistency for this outcome. A binomial
model with logit link was used to compare interventions for all-cause

withdrawals and ORs were used as the treatment effect measures.

All NMAs were performed using a Bayesian framework based on Markov Chain Monte Carlo
simulation, as described in NICE Decision Support Unit Technical Support Document (DSU
TSD 2).(164-166) Unadjusted, random effects models as well as fixed effects models were
used to conduct analyses. The model with the best fit based on the deviance information
criterion (DIC) was selected for the main analysis of each outcome; model fit statistics are
presented in Appendix D.4. In accordance with NICE Evidence Synthesis DSU TSD 2
series, vague prior distributions that assume no pre-existing information were assigned for
treatment effects, trial baselines, and common regression terms. NMAs with an informed

prior distribution were conducted as a sensitivity analysis.

Additional information on the methodology used in the NMA, inclusion and exclusion criteria,
the full list of included studies and exemplar code for the main analyses of each endpoint are
provided in Appendix D.4. The heterogeneity between trials included in the NMA is

summarised in B.2.9.5.

B.2.9.1 Summary of trials

A summary of the trials used in the main NMAs for the ITT populations is provided in Table
20.

Table 20: Summary of trials used in the NMA of patients with RRMS

Trial name Intervention ARR 3-month | 6-month Treatment
CDA CDA discontinuations
ADVANCE(167) | Peginterferon 125 ug 2W
v v v v
Placebo
AFFIRM(168) Natalizumab 300 mg 4W
v v v v
Placebo
APEX Part | Dimethyl fumarate 240 mg BID
(169) v v
Placebo
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Glatiramer acetate 20 mg QD
(generic)

Trial name Intervention ARR 3-month | 6-month Treatment
CDA CDA discontinuations
ASSESS(170) Glatiramer acetate 20 mg QD y L,
Fingolimod 0.5 mg QD
BEYOND(171) Glatiramer acetate 20 mg QD L, L,
Interferon beta-1b 250 ug QOD
Boiko, 2018 Glatiramer acetate 20 mg QD
(172) v v
Placebo
BRAVO(173) Interferon beta-1a 30 ug IM QW
v v v v
Placebo
CAMMS223 Alemtuzumab 12 mg QD
(174) v v v v
Interferon beta-1a 44 ug SC TIW
CARE-MS | Alemtuzumab 12 mg QD
175
(179) Interferon beta-1a 44 ug SC TIW v v v v
CARE-MS I Alemtuzumab 12 mg QD
(176) v v v v
Interferon beta-1a 44 ug SC TIW
CLARITY(8) Cladribine 3.5 mg/kg QD
v v v v
Placebo
CombiRx (177) Glatiramer acetate 20 mg QD L, L,
Interferon beta-1a 30 yg IM QW
CONFIRM(178) | Glatiramer acetate 20 mg QD
Dimethyl fumarate 240 mg BID v v v v
Placebo
COPOLYMER 1 | Glatiramer acetate 20 mg QD
(179) v v
Placebo
DEFINE(180) Dimethyl fumarate 240 mg BID
v v v v
Placebo
Eur/Can GA Glatiramer acetate 20 mg QD
(181) v v
Placebo
EVIDENCE Interferon beta-1a 30 yg IM QW
(182) v v v v
Interferon beta-1a 44 ug SC TIW
FREEDOMS Fingolimod 0.5 mg QD
(150) v v v v
Placebo
FREEDOMS II Fingolimod 0.5 mg QD
(183) v v v v
Placebo
GALA (184) Glatiramer acetate 40 mg TIW
v v
Placebo
GATE (185) Glatiramer acetate 20 mg QD
(brand name) L, L,
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Interferon beta-1a 30 pg IM QW

Trial name Intervention ARR 3-month | 6-month Treatment
CDA CDA discontinuations
Placebo
GLACIER (186) | Glatiramer acetate 20 mg QD L,
Glatiramer acetate 40 mg TIW
IFNB-MS (187) Interferon beta-1b 250 ug QOD
v
Placebo
IMPROVE(188) | Interferon beta-1a 44 yg SC TIW L,
Placebo
INCOMIN(189) Interferon beta-1b 250 ug QOD L, L,
Interferon beta-1a 30 ug IM QW
Mokhber, 2015 Interferon beta-1a 30 ug IM QW
190
(190) Interferon beta-1a 44 ug SC TIW v
Interferon beta-1b 250 ug QOD
MSCRG(191) Interferon beta-1a 30 ug IM QW y
Placebo
OPERA 1(22) Ocrelizumab 600 mg 24W
v v v v
Interferon beta-1a 44 ug SC TIW
OPERA 11(22) Ocrelizumab 600 mg 24W
v v v v
Interferon beta-1a 44 ug SC TIW
OPTIMUM(149) | Ponesimod 20 mg QD
v v v v
Teriflunomide 14 mg QD
Ph2/Evobrutinib/ | Dimethyl fumarate 240 mg BID
Montalban(192
ontalban(192) Placebo 4 v
Ph2/NAT/ Natalizumab 300 mg 4W L, .
ida(19
Saida(193) Placebo
Ph2/OCR/ Ocrelizumab 600 mg 24W
K 194
appos(194) Interferon beta-1a 30 ug IM QW v v
Placebo
Ph2/PON/ Ponesimod 20 mg QD
Olsson(142, v v
195) Placebo
PRISMS(196- Interferon beta-1a 22 ug SC TIW
198)
Interferon beta-1a 44 ug SC TIW v v v v
Placebo
RADIANCE A* Ozanimod 1 mg QD
(199) v v
Placebo
RADIANCE B Ozanimod 1 mg QD
(200) v v v v
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Trial name Intervention ARR 3-month | 6-month Treatment
CDA CDA discontinuations
REFORMS(201) | Interferon beta-1a 44 ug
subcutaneous TIW v
Interferon beta-1b 250 ug QOD
Saida, 2012 Fingolimod 0.5 mg QD L, L,
(FIN)(202) Placebo
SUNBEAM(162) | Ozanimod 1 mg QD
v v v v
Interferon beta-1a 30 ug IM QW
TEMSO(116) Teriflunomide 14 mg QD
v v v v
Placebo
TENERE(163) Teriflunomide 14 mg QD L, L,
Interferon beta-1a 44 ug SC TIW
TER-MS(203) Teriflunomide 14 mg QD L, L,
Placebo
TOWER(148) Teriflunomide 14 mg QD
v v v v
Placebo
TRANSFORMS( | Fingolimod 0.5 mg QD
204) v v v
Interferon beta-1a 30 pg IM QW

*Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still undergoing
appraisal and is not a NICE-recommended treatment option at the time of submission.

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ARR = annualised relapse rate; BID = twice
daily; CDA = confirmed disability accumulation; HR = hazard ratio; IM = intramuscular; NMA = network meta-
analysis; QD = every day; QOD = every other day; QW = weekly; RRMS = relapsing-remitting multiple sclerosis;
SC = subcutaneous; TIW = three times per week

Note: Dosages not approved by the EMA were not included in the analysis and are not shown in the table.

B.2.9.2 Results of the base case NMAs (ITT Populations)

The main analysis of the NMA evaluated the relative efficacy and safety of ponesimod
compared with NICE-recommended DMTs for the treatment of patients with RRMS. Based
on the model fit statistics, a fixed effects model with vague priors was determined to be the
best fit to analyse ARR, 3-month CDA and 6-month CDA, whereas a random effects model
with vague priors was the best fit for treatment discontinuations. Sensitivity analyses for
each of these outcomes using the alternate framework (i.e., random effects for efficacy

outcomes and fixed effects for treatment discontinuation) are described in Appendix D.

B.2.9.2.1 ARR

There were 41 RCTs and 17 regimens (including placebo)_included in the network for ARR
(Figure 14). All DMTs specified in the PICOS and at licenced dosages in the UK were
represented in the network, with most connections supported by one or two trials. With the
exception of alemtuzumab, all DMTs were anchored directly to the placebo node.
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The results of the ARR analysis in the ITT populations of the trials are presented in a forest
plot in Figure 15 and a league table in Appendix D.8. Overall, ponesimod ranked |||l
I < :uated in the NMA for ARR in patients with RRMS and was ranked

B Fonesimod was found to have a ] probability of reducing relapses

with previous appraisals
I 05)

Sensitivity analyses of the ARR outcome are discussed in Section B.2.9.6 and presented in
Appendix D.9.
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Figure 14: Network diagram for the base-case NMA of ARR (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse rate; BID = twice daily; CLA = cladribine; DMF = dimethyl
fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; NAT = natalizumab; NMA = network
meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly;
RRMS = relapsing-remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still undergoing appraisal and is not a NICE-recommended treatment
option at the time of submission
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Figure 15: Forest plot of ponesimod versus treatments in the base case NMA for ARR
(ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised
relapse rate; BID = twice daily; CLA = cladribine; Crl = credible interval; DMF = dimethyl fumarate; FIN =
fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM =
intramuscular; NAT = natalizumab; NMA = network meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO =
placebo; PEG = peginterferon; QD = every day; QOD = every other day; QW = weekly; RRMS = relapsing-
remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still
undergoing appraisal and is not a NICE-recommended treatment option at the time of submission

B.2.9.2.2 3-month CDA

There were 21 RCTs and 15 regimens (including placebo) included in the network for 3-
month CDA (Figure 16). All DMTs specified in the PICOS, and all UK approved regimens
except glatiramer acetate (40 mg TIW) and IFN beta-1b (250 ug QOD) were represented in

the network.
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Figure 16: Network diagram for the base case NMA of 3-month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability accumulation; CLA = cladribine; DMF =
dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW =
weekly; RRMS = relapsing-remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still undergoing appraisal and is not a NICE-recommended treatment
option at the time of submission

Company evidence submission for ponesimod for relapsing MS [ID1393]
© Janssen (2021). All rights reserved Page 77 of 188



The relative efficacy of ponesimod versus other treatments for 3-month CDA based on the

NMA in the ITT populations of the trials are presented in the forest plot in Figure 17 and a

s tbloinAppencis 0. I
probability at || the rroportions of patients with || G
0 ! porsirod oo [

Figure 17: Forest plot of ponesimod versus treatments in the base case NMA for 3-
month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA
= confirmed disability accumulation; CLA = cladribine; Crl = Credible interval; DMF = dimethyl fumarate; FIN =
fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM =
intramuscular; NAT = natalizumab; NMA = network meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO =
placebo; PEG = peginterferon; QD = every day; QOD = every other day; QW = weekly; RRMS = relapsing-
remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still
undergoing appraisal and is not a NICE-recommended treatment option at the time of submission

B.2.9.2.3 6-month CDA

There were 20 RCTs and 14 regimens (including placebo) included in the network for 6-
month CDA (Figure 18). All DMTs specified in the PICOS and all UK approved regimens
except glatiramer acetate (40 mg TIW), IFN beta-1a (22 ug SC TIW) and IFN beta-1b (250
ug QOD) were represented in the network. Heterogeneity in trial duration was also noted,

although all trials included in the NMA were of more than 1 year in duration.
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Figure 18: Network diagram for the base case NMA of 6-month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability accumulation; CLA = cladribine; DMF =
dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW =
weekly; RRMS = relapsing-remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still undergoing appraisal and is not a NICE-recommended treatment
option at the time of submission
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The results of the NMA in the ITT populations of the trials are presented in the forest plot in

Figure 19 and a league table in Appendix D.9. ||| GGG
e

Figure 19: Forest plot of ponesimod versus treatments in an NMA for 6-month CDA in
patients with RRMS

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA
= confirmed disability accumulation; CLA = cladribine; Crl = credible interval; DMF = dimethyl fumarate; FIN =
fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM =
intramuscular; NAT = natalizumab; NMA = network meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO =
placebo; PEG = peginterferon; QD = every day; QOD = every other day; QW = weekly; RRMS = relapsing-
remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still
undergoing appraisal and is not a NICE-recommended treatment option at the time of submission

B.29.24 Treatment discontinuations

There were 43 RCTs and 17 regimens (including placebo) included in the network for
treatment discontinuations in the ITT populations of the trials (Figure 20). All DMTs specified

in the PICOS and all UK approved regimens were represented in the network.
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Figure 20: Network diagram for the base case NMA of treatment discontinuation (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA =
glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; NAT = natalizumab; NMA = network meta-analysis; OCR = ocrelizumab;
OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; RRMS = relapsing-
remitting multiple sclerosis; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still undergoing appraisal and is not a NICE-recommended treatment
option at the time of submission
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The results of the NMA for treatment discontinuations are described in a forest plot in Figure

21 and a league table in Appendix D.8. All DMTs except || G
I oo
probability of low treatment discontinuations compared with_. Overall, ponesimod
was ranked ||| GG . c'uded in the analysis and ranked |
.

Figure 21: Forest plot of ponesimod versus treatments in an NMA for treatment
discontinuations in patients with RRMS

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CLA
= cladribine; Crl = credible interval; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-
1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; NAT = natalizumab; NMA = network
meta-analysis; OCR = ocrelizumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; QD = every day;
QOD = every other day; QW = weekly; RRMS = relapsing-remitting multiple sclerosis; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the draft scope but is not reported here since it is still
undergoing appraisal and is not a NICE-recommended treatment option at the time of submission

A sensitivity analysis of treatment discontinuations using a fixed effects model showed

similar results to the base case analysis (described in Section B.2.9.6).

B.2.9.3 Results of NMAs in highly active RRMS
The efficacy of ponesimod versus NICE recommended DMTs in patients with highly active
RRMS was evaluated separately as a subgroup analysis in line with the decision problem
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(section B.1.1). For this analysis, the comparators were restricted to NICE-recommended
treatments for highly active RRMS (i.e., alemtuzumab, cladribine, fingolimod and
ocrelizumab) and other DMTs were only included if they were essential for connecting the
network. Natalizumab was excluded from this analysis since it is not recommended for highly
active RRMS by NICE.

Publications and reports identified in the SLR were reviewed for data on patients with highly
active RRMS. As the definition of high disease activity varied across studies, trials were
selected for inclusion into the analysis based on their alignment with the definition used in
the OPTIMUM trial (Section B.2.7.1). For all three efficacy outcomes, it was found that a
network containing all relevant comparators would not be possible, due to a lack of reported
subgroup data for some outcomes. To ensure full network connectivity, an assumption was
made that the outcomes for the ITT population were equivalent to those of the highly active

RRMS subgroup in these ftrials, similar to analyses presented in TA533.(205)

The resulting networks include all NICE-recommended second line DMTs, anchored via
teriflunomide (ITT data from TEMSO and TOWER used for ARR only) and IFN beta-1a 44
pMg SC TIW (ITT data from PRISMS used for all three outcomes). For the 3-month CDA
network, data for the highly active subgroup was also unavailable for fingolimod and
alemtuzumab. In order to facilitate the incorporation of fingolimod, a key comparator for our
analysis, 6-month CDA outcome data from the pooled FREEDOMS | and Il trials pertaining

to highly active patients was used in place of 3-month CDA data.

Similar to the main NMAs, model fit statistics were used to determine that fixed effects (with

vague prior distribution) provided the best fit for all three outcomes described below.

B.2.9.3.1 ARR: Highly active RRMS

The network for ARR in the highly active subgroup consisted of 11 trials and nine regimens
(including placebo) _representing all NICE-recommended highly active DMTs included in the

final scope.

The NMA results are presented in forest plots (Figure 22) and in league tables (in Appendix

D). Overall, ponesimod ranked ||| GGG 2 2'yscd. and was ranked
I < analysis for ARR indicated that ||| G
I - <1 = rocing ARR comparcd o Il
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Figure 22: Forest plot of the NMA for ARR in patients with highly active RRMS

24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse rate; CLA = cladribine; FIN = fingolimod;
IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network meta-analysis; OCR = ocrelizumab; PBO =
placebo; QD = every day; QW = weekly; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

B.2.9.3.2 3-month CDA: Highly active RRMS

The network for 3-month CDA in the highly active subgroup consisted of 11 trials and 8
regimens_and included all NICE-recommended treatments for highly active RRMS, except

for alemtuzumab.

The NMA results are presented in forest plots (Figure 23) and league tables (in Appendix D).

The network contains all relevant NICE-recommended second line DMTs except

R ———T—
———— Tm—_——
analysis shows that all | llincluded in the analysis had

probabilities of reducing proportion of patients with 3-month CDA, compared to-
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Figure 23: Forest plot of the NMA for 3-month CDA in patients with highly active
RRMS

24\W = every 24 weeks; CDA = confirmed disability accumulation; CLA = cladribine; FIN = fingolimod; IFNB-1a =
interferon beta-1a; IM = intramuscular; NAT = natalizumab; NMA = network meta-analysis; OCR = ocrelizumab;

PBO = placebo; QD = every day; QW = weekly; SC = subcutaneous; TER = teriflunomide; TIW = three times per
week

B.2.9.3.3 6-month CDA: Highly active RRMS

The network for 6-month CDA in the highly active subgroup consisted of 10 trials and eight
regimens (including placebo).

The NMA results are presented in forest plots (Figure 24) and league tables (in Appendix

D.8). Overall, ponesimod ranked || G _:c vas ranked
I | lcvant second line DMTs were included in the analysis and
I o obabilities of reducing the proportion of
patients with 6-month CDA compared to | G
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Figure 24: Forest plot of the NMA for 6-month CDA in patients with highly active
RRMS

24W = every 24 weeks; ALE = alemtuzumab; CDA = confirmed disability accumulation; CLA = cladribine; FIN =
fingolimod; IFNB-1a = interferon beta-1a; NMA = network meta-analysis; OCR = ocrelizumab; PBO = placebo;
QD = every day; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

B.2.9.3.4 Treatment discontinuations: Highly active RRMS
A specific NMA for the highly active RRMS subgroup was not conducted for treatment

discontinuations but results from the main analysis indicated that ponesimod was ranked

lower than DMTs recommended for second-line treatment.

B.2.9.4  Subgroup analyses: RRMS (excluding patients with SPMS in
OPTIMUM)

While the main NMAs included all trials with 280% RRMS patients, it also included four trials
where the proportion of enrolled SPMS or progressive relapsing MS (PRMS) patients was
unclear. Given the much higher prevalence of RRMS compared with SPMS or PRMS, the
potential bias from these studies was considered minimal. However, additional analyses
were conducted using trials that only included RRMS patients or reported subgroup data for
RRMS patients separately from the RMS population (e.g., OPTIMUM) to check if there were
any differences in the relative efficacy of ponesimod versus other DMTs compared with the

base case analyses.
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Thirty-one trials were identified from the original SLR that reported data for 100% RRMS

populations. Forest plots describing these data are presented in Appendix D.8

The subgroup analyses in patients with RRMS showed consistent results with the base case

analyses. Similar to the base case analysis, ponesimod was ranked ||| GG
evaluated in the NMA for ARR and was ranked_
I - onesimod was found to have ol
probability of reducing relapses compared with ||| EGTGTcTcNN

Subgroup analyses of the NMA for patients with RRMS for 3-month CDA and 6-month CDA
showed consistent results with the base case analyses. For 3-month CDA, ||| Gz

I o obability at reducing the proportion of

patients compared with ||| G- o csimod was ranked N

I o 6-month CDA, all DMTs I
I - obability of disability accumulation as [ GG
I = = higher probability of lower 6-month CDA scores compared tolj i}

B this analysis, ponesimod ranked |G

B.2.9.5 Uncertainties in the indirect and mixed treatment comparisons

A limitation of the NMA is uncertainty arising from heterogeneity between trials included in
the networks, due to differences in study designs and patient characteristics. Although the
majority of trials were double-blind or single-blind, three trials (GLACIER, INCOMIN and
REFORMS) were open-label design. All but two trials (BEYOND and Mokhber 2015)
reported modified or true intention-to-treat analyses. Although the maijority of trials (n = 33)
were conducted internationally, eight trials were conducted in single countries: Russia (Boiko
2018), Italy (INCOMIN), Japan (Ph2/NAT/Saida, Saida 2012), Iran (Mokhber 2015) and the
US (COPOLYMER 1, GLACIER and REFORMS).

Variation in trial duration may act as a source of heterogeneity. Thirteen trials were less than
one year long (the majority of which were phase 2) whereas most trials (n = 25) were one to
two years long, and six trials were longer than two years. Patient enrolment spanned a very
long timeframe, starting in 1991 and ending in 2018. As such, there is a large degree of
heterogeneity in patient experiences, particularly with respect to prior DMT use, amongst the

trials. Although most trials enrolled exclusively RRMS patients, there were nine trials which

Company evidence submission for ponesimod for relapsing MS [ID1393]
© Janssen (2021). All rights reserved Page 87 of 188



included SPMS and/or PRMS patients, and three trials (OPERA | and Il and RADIANCE A)
where the proportion of enrolled SPMS or PRMS patients was unclear (populations were

termed “relapsing multiple sclerosis”).

For the ARR analysis, all trials in the network except the Russian trial of glatiramer acetate
(Boiko 2018) reported a clear definition of ARR. Similar proportions of trials used Poisson
regression analyses and negative binomial regression analyses to analyse ARR. Where
authors indicated a time requirement for relapse symptom persistence, either 24 hours or 48
hours was stated. The majority of trials (n = 33) specified that neurologic symptoms were
required to define a relapse, and a large number of trials (n = 21) further specified that an
EDSS increase of at least 0.5 points was required. There were no ARR definitions that were

considered outliers.

For the CDA analyses, all trials in the network reported outcomes with definitions aligned
with that used in the OPTIMUM trial. Terminology varied (e.g., progression, accumulation);
however, the definitions were deemed equivalent in all cases. Per the PICOS criteria, all
CDA definitions were based upon EDSS score changes alone, the thresholds for which were
considered aligned. Several historic MS trials for established DMTs did not report the
hazards for 6-month disability progression, (163, 169, 170, 172, 179, 184, 204, 206) an
outcome that is now considered to be relevant for Health Technology Assessment (HTA). To
ensure that these analyses remained robust and did not increase the uncertainty of
outcomes, only trials with reported hazard ratios were included in the NMAs. As a result, the
networks for both CDA outcomes did not include IFN B-1b (250 ug) and glatiramer acetate
(40 mg), while the network for 6-month CDA additionally did not include IFN B-1a (22 ug). It
was not anticipated that these missing data would affect the outcomes substantially, given
that both networks included alternate beta interferons (IFN 3-1a [30 ug], IFN B-1a [44 ug])
and an alternate dose for glatiramer acetate (20 mg). Our analyses are aligned with previous
appraisals whereby the evidence networks for 3-month CDA contain more data and may be
considered to consist of more reliable data as compared to 6-month CDA, given that a
greater proportion of trials in the 3-month CDA network defined the outcome as either a
primary or secondary endpoint. The 6-month CDA networks have a higher degree of

uncertainty and the results should be interpreted with caution.

In the NMAs, ponesimod demonstrated favourable results against most comparators for the
efficacy outcomes; however, it ranked lower with regards to premature treatment
discontinuation. While this suggests that ponesimod has a less favourable profile than its
comparators, the results of the long-term phase 2 extension study suggest otherwise.(49)
Over a period of 9 years of continuous treatment, overall 39.3% of patients prematurely
discontinued treatment. However, only -_of patients randomised to ponesimod 20 mg in
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the study discontinued due to an adverse event or tolerability issues and . due to lack of
efficacy.(207) A limitation of the NMA is that it compares the discontinuation across trials
with durations range from 16 weeks (186, 188) to 168 weeks (171), and sample sizes
ranging from 69 patients (190) to 2,244 patients(171). When comparing discontinuation rates
reported for DMTs in recent technology appraisals, the calculated rates for some
comparators vary substantially (e.g. DMF 6.98% - 18.01%),(134, 135) highlighting the
variability in results depending on the trials included in the SLR and the methods used. A
sensitivity analysis within the model that assumes equivalent discontinuation rates results in
an improved cost effectiveness of ponesimod versus first-line comparators. Another
limitation of the analysis is the inclusion of DMTs such as alemtuzumab and cladribine within
the same network. These DMTs are routinely prescribed as induction treatments and are
taken over a couple of weeks every year over a two-year period. In comparison to the other
DMTs, there is a relatively large “treatment-free” period for patients on these treatments,
which may bias the results in favour of these treatments and influence the odds ratios of
other DMTs within the network.

It should be noted that results of NMAs are largely dictated by the number of studies
informing individual connections, and also by the number of connections between DMTs. For
ponesimod in particular, comparisons to DMTs other than teriflunomide were often
connected through key teriflunomide trials such as TOWER and TEMSO. For DMTs not
investigated in a placebo-controlled trial, an additional connection was required to reach
ponesimod. Considering the base case NMAs for CDA outcomes and all-cause treatment
discontinuations, there was considerable variability in the data, which resulted in effect
estimates with considerable overlap and prevented conclusions about the superiority of one

agent over another.

B.295.1 Risk of bias of studies included in indirect or mixed treatment

comparisons

Risk of bias was generally low across the included studies with respect to selection bias
categories, though several studies did not report adequate detail regarding randomisation
and allocation to determine the risk of bias (Appendix D.3). Potential for performance bias
and other biases (defined here as balance of patient withdrawals between arms, and
balance of patient baseline traits between arms) were more variable, largely due to the
inclusion of single-blinded trials. Potential for attrition bias and reporting bias were generally

low.
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B.2.9.6  Sensitivity analyses

In addition to the primary and subgroup analyses described, sensitivity analyses were
conducted for each outcome to test the sensitivity of the results to heterogeneity and varying
methodology between trials. Sensitivity analyses and relevant results are presented in

Appendix D.4 and Appendix D.9 and included the following:

¢ NMAs with random effects models and vague priors for ARR, 3-month CDA
and 6-month CDA

¢ An NMA with fixed effects model for treatment discontinuations

¢ NMAs of the highly active RRMS subgroup with inclusion of ITT data for
teriflunomide from the TEMSO and TOWERS RCTs for 3-month and 6-month
CDA

For ARR, 3-month CDA and 6-month CDA, use of a random effects model with vague priors

showed results that were consistent with the main analyses for these three outcomes, with

e oxception ot
_ For treatment discontinuation, use of a fixed effects model was
consistent with the main analysis, although [ G

A sensitivity analysis for 3-month and 6-month CDA in the highly active RRMS subgroup
using ITT data from the TEMSO and TOWER trials showed consistent results with the main

subgroup analysis (see B.2.9.3).

For further details on the results of sensitivity analyses please refer to Appendix D.9.
B.2.10 Adverse reactions

B.2.10.1 Pooled safety data from the ponesimod clinical program in MS

A total of ||l received at least one dose of ponesimod in phase 2 and phase 3
studies in MS.(47) Although results from the individual studies allowed for effective
characterisation of safety, analyses of pooled data from these studies were conducted to

identify any additional safety signals and to evaluate the long-term safety of ponesimod.

The long-term pooled analysis set included all ||| with MS who received
double-blind or open-label treatment with ponesimod (10 mg, 20 mg or 40 mg) in phase 2
and phase 3 trials, including a total of || lij t-eated with ponesimod 20 mg.(47) An
overview of exposure to ponesimod 20 mg in studies included in the long-term pooled

analysis set is provided in Table 21.
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Table 21: Exposure to ponesimod 20 mg in studies included in the long-term pooled

analysis set

Study n

Data cut-off
date

Median treatment exposure
(range)

Patient-years of exposure

Sources: Janssen Data on file (2020)(208)

B.2.10.2

Summary of adverse events from the OPTIMUM trial

Overall, the proportion of subjects who experienced at least 1 TEAE during the OPTIMUM

trial was similar in the two treatment groups (Table 22). The proportions of subjects with

severe AEs, drug-related AEs, and AEs leading to study drug discontinuation were higher in

the ponesimod 20 mg group compared with the teriflunomide 14 mg group. The difference in

the type of AEs leading to treatment discontinuation was mainly driven by anticipated class

effects of S1P1 modulators on the respiratory system, macular oedema, and protocol-

mandated study-specific criteria for study treatment discontinuation. No infections led to

permanent study treatment discontinuation in the study. Two patients in the teriflunomide 14

mg group had a fatal AE; however, both events were considered not related to study drug by

the investigator.(6)

Table 22 Overview of Treatment-Emergent Adverse Events, Safety Set(6)

Ponesimod 20 mg Teriflunomide 14 mg
N=565 n (%) N=566 n (%)
Subject with at least one:
AE 502 (88.8) 499 (8.2)
Severe AE e e
Serious AE 49 (8.7) 46 (8.1)
Fatal AE 0(0.0) 2(0.4)

AE=Adverse event

For detailed safety results from the OPTIMUM study, please refer to Appendix F.1.

B.2.10.3

TEAES overall

An overview of TEAEs in the long-term pooled analysis is presented in Table 23.
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Table 23: Summary of TEAEs (long-term pooled analysis set)(47)

TEAE Ponesimod 20 mg

n (%)

Any TEAE

Severe TEAE

Serious TEAE

TEAE leading to discontinuation

TEAE leading to death

TEAE = treatment-emergent adverse event.

Most TEAEs were NS A occurreq in I

in the ponesimod 20 mg group in the long-term pooled analysis set. The most commonly

reported serious AEs in the ponesimod 20 mg group wer<li G
I c the following events that occurred in |G

The mst requeny reportd (N

ponesimod 20 mg group were
Ky

During the phase 2 and phase 3 studies in patients with MS no deaths were deemed by

investigators as related to study treatment.(47)

B.2.10.4 TEAESs by preferred term

In the long-term pooled analysis set, [ of patients i in the ponesimod 20 mg
group reported at least one TEAE. The most frequently reported (210% of patients) TEAEs

1t ponesimoa 20 mg group inclute
I / sunmary of the most commonly reported

TEAESs (=25% of patients) by preferred term is provided in Table 24.(47)

Table 24: TEAEs occurring in 25% of patients in the ponesimod 20 mg group, by
preferred term* (long-term pooled analysis set)(47)

TEAE Ponesimod 20 mg, |
n (%)

Nasopharynagitis

Alanine aminotransferase increased

Headache

Upper respiratory tract infection

Lymphopenia

Hypertension

Fatigue
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TEAE Ponesimod 20 mg,-
n (%)

Back pain

Urinary tract infection

Nausea

Aspartate aminotransferase increased

*Preferred Terms are based on MedDRA version 21.0 and are sorted by descending order of frequency.

B.2.10.5 Adverse events of special interest

Adverse events of special interest (AESIs) were identified based on events associated with
MS comorbidities, preclinical assessment, and prior safety experience with ponesimod and
other S1P receptor modulators. The following AESIs were assessed in the long-term pooled
analysis set: hypertension, hepatobiliary disorders/liver enzyme abnormalities, pulmonary
events, macular oedema, infection, herpetic infection, skin malignancy, non-skin malignancy,
and seizure. Bradyarrhythmia and hypotension events also were AESIs but were assessed
only at the study level. An overview of AESIs reported in the long-term pooled analysis set is
provided in Table 25.(47)

Overall, the ponesimod safety profile was found to be in line with other S1P modulators.

Table 25: Adverse events of special interest (long-term pooled analysis set)(47)

Event Narrative
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Narrative
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B.2.11

Ongoing studies

A summary of all completed and ongoing studies that should provide additional clinical evidence for ponesimod in RMS in the next 12 months

are shown in Table 26.

Table 26: Clinical trials for the evaluation of ponesimod in patients with RMS

Study

Target
indication/population

Key objectives

Phase

Description

Trial start
date

Estimated
primary
completion date

AC-058B303
(OPTIMUM-LT)

Patients with RMS

To describe the long-term safety
and tolerability of ponesimod 20 mg
QD

To describe the effects of re-
initiation of ponesimod treatment
after interruption

To describe the long-term disease
control in patients receiving
ponesimod 20 mg QD

To describe the effect of a switch
from teriflunomide to ponesimod 20
mg QD on disease control

N=877

Long-term extension
study of AC-
058B301
(OPTIMUM)

July 2017

April 2022

AC-058B202

Patients with RRMS

To investigate the long-term safety
and tolerability of ponesimod

To investigate the long-term efficacy
of ponesimod

To explore the dose-response
relationship of ponesimod 10 mg,
20 mg, and 40 mg QD on
lymphocyte count, MRI endpoints,
ARR and safety endpoints

2b

TP1,
n=353
TP2,
n=305
TP3,
n=228*

Long-term extension
study of AC-
058B201

May 2010

December 2021

ARR = annualised relapse rate; MRI = magnetic resonance imaging; RMS = relapsing multiple sclerosis; RRMS = relapsing-remitting multiple sclerosis; TP = treatment period;

QD = once daily

*The AC-058B202 study consists of 3 treatment periods
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B.2.12 Long-term efficacy and safety of ponesimod

Evidence on the long-term efficacy and safety of treatment with ponesimod is available from
the AC-058B202 and OPTIMUM-LT studies, as described below. For further details on the

methodology of these studies, please refer to Appendix E.4.

B.2.12.1 Phase 2 AC-058B202 study

AC-058B202 is a phase 2, randomised, double-blind, multiple-dose, uncontrolled, parallel
group extension study of patients with RRMS who completed the phase 2 dose-finding study
AC-058B201.(147)

Safety analysis was conducted over the combined treatment period of AC-058B201 and AC-
058B202 (Table 27). As of the 31 March 2019 cut-off date:(49)

¢ The cumulative exposure across all doses of ponesimod was 2372.5 patient-years
¢ The median exposure in the ponesimod 20 mg group was 8.0 (range: 0-9.4) years

o The most frequently reported TEAEs (=10% of patients in any group) were
nasopharyngitis, headache, URTI, ALT increased, influenza, dyspnoea, cough, and

peripheral oedema(49)

o Ponesimod 20 mg demonstrated high levels of treatment persistence; after up to 9 years
of follow-up, 52% of patients in the ponesimod 20 mg group were continuing treatment,
9% completed treatment and 39.3% had prematurely discontinued treatment.(209)
Overall, treatment persistence over the 9 year period was reported in 61% of patients
(Figure 25).(49)

o The most frequently cited reason for discontinuation of ponesimod 20 mg was patient
decision (40.4%) due to pregnancy planning or issues with visiting study sites.(209)

Table 27: Safety results from the ponesimod phase 2 core and extension studies(49)

Parameter, Ponesimod (from core to 432 weeks)
n (0/0)1

10 mg (n=139) | 20 mg (n=145) | 40 mg (n=151) | Total (N=435)
Patients with 21 TEAE 132 (95.0) 132 (91.0) 148 (98.0) 412 (94.7)
Patients with =1 serious TEAE 27 (19.4) 27 (18.6) 23 (15.2) 77 (17.7)
Patients with 21 TEAE leading 20 (14.4) 16 (11.0) 34 (22.5) 70 (16.1)
to treatment discontinuation
Death 0 1(0.7) 0 1(0.2)

TEAE = treatment emergent adverse event
Source: Freedman, 2020(49)
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Figure 25: Time to Premature Treatment Discontinuation in the AC-058B202 study

B0 4

;ﬂ‘% S S
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—_— —
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60

40 «

0 4 =}— Ponesimod 10 mg (N = 139)

Survival Probabilities (Kaplan-Meier] %

Ponesimad 20 mg (N = 145)

0 - r= Ponesimod 40 mg (N = 151)

0 a 9% 144 192 200 288 336 384 a5
Time from first dose of ponesimod (weeks)

Note: Data are presented for the combined treatment period of AC-058B201 and AC-058B202
Source: Keenan 2020.(209)

Serious TEAEs and TEAEs leading to discontinuation were reported for 18.6% and 11.0% of
patients treated with ponesimod 20 mg, respectively.(49) The overall safety profile of
ponesimod was comparable to the OPTIMUM study, with no new safety concerns
identified.(49)

A summary of the efficacy outcomes measured over the phase 2 core and extension studies
in the analysis period AP3 (i.e., to the 31 March 2019 cut-off date) is presented in Table 28.
Although Study B202 was not powered to test ARR or disability, there was a trend toward
improvement with ponesimod treatment. The mean estimate of ARR for confirmed relapses
using the ponesimod analysis set up to the end of AP3 for the 20 mg dose group was 0.15
). (49. 207) The results in AP3 were consistent with the prior analysis
periods, suggesting that the effect of ponesimod 20 mg in controlling MS disease were
maintained over long-term treatment. The Kaplan-Meier estimate for the percentage of
subjects who had experienced a confirmed relapse at Week 432 was 43.9% ||| NGz
[l in the 20 mg dose group.(49, 207)

Table 28 Efficacy results from the ponesimod phase 2 core and extension studies

Ponesimod (from core to 432 weeks)

10 mg (n=139) 20 mg (n=145) 40 mg (n=151)
ARR (confirmed relapses), [ ] [ ] [ ]
Mean
Number of Gd+ T1 lesions, - - -
mean/MRI timepoint
Patients free of new/enlarging [ ] [ ] [ ]
T2 lesions, %
Time to 6-month CDA, % [ [ [

ARR=annualized relapse rate; Gd+=gadolinium enhancing; MRI=magnetic resonance imaging; CDA=confirmed
disability accumulation

Source: (49, 207)
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Ponesimod also demonstrated favourable long-term effects for the outcome of 6-month

CDA. The Kaplan-Meier estimate for the percentage of subjects in the ponesimod 20 mg

dose group who had experienced a 24-week CDA at Week 432 was ||| | [ | EGTGEN
I (Figure 26)(207)

Figure 26 Time to first 24-week confirmed disability accumulation (Kaplan Meier
curves) during AP3 study period in the AC-058B202 study(207)

B.2.12.2 Phase 3 OPTIMUM-LT study

OPTIMUM-LT (AC-058B303) is a phase 3, open-label, non-comparative, long-term
extension study of OPTIMUM (AC-058B301).(146)

Efficacy and safety were assessed over the combined treatment period of OPTIMUM and

OPTIMUM-LT over more than 4 years (240 weeks):(210)

«  Ponesimod || ARR up to Week 240 compared with
ertunorice (N

« Ponesimod was [ to teriflunomide in extending time to first confirmed

relapse, with || li| or patients experiencing an event in the
ponesimod treatment group compared to || ij in the teriflunomide

treatment group.

« Ponesimod [ the number of CUALS on brain MRI compared with

teriflunomide (GGG i the ronesimod treatment

Company evidence submission for ponesimod for relapsing MS [ID1393]

© Janssen (2021). All rights reserved Page 98 of 188



group vs. _ in the teriflunomide treatment

group).

* Both 12-week and 24-week CDA endpoints were [JJj for ponesimod

compared with teriflunomide (% of patients with an event: ||| G =t

12-week, respectively; % of patients with an event: _ at 24-
week, respectively).

o Ponesimod i the number of new T1 Gd+ lesions ([ Gz
I - the ponesimod treatment group vs. |GG

[l in the teriflunomide treatment group).

B.2.13 Innovation

Ponesimod provides a new treatment option for patients with RRMS, offering a balance
between efficacy and safety, while having proven long-term tolerability and low rates of
discontinuation.(46, 47, 49)

Key innovations relevant to patients include:

¢ Balanced efficacy and safety: Ponesimod showed significant and robust
effects compared with teriflunomide across multiple endpoints, including
reducing relapse rates, brain volume loss and the appearance of brain
lesions.(6, 157) Safety data collected for up to 9 years of follow-up
demonstrates high treatment persistence and consistent tolerability with

ponesimod treatment.(46, 47, 49)

e Convenience: In line with patient preferences for MS treatment, ponesimod
is convenient to use with once-daily dosing and oral administration.(12, 42-
44)

e Additionally, as an oral treatment with rapidly reversible immunosuppressive
effects, ponesimod offers flexibility during the ongoing COVID-19 pandemic,
allowing people with MS to manage their treatments without worry of routine
hospital appointments for infusion or additional monitoring, as is the case for
some DMTs(50-53)

e Reversibility: The short half-life of ponesimod (terminal elimination half-life
of ~30 hours) and subsequent rapid reversibility of its pharmacodynamic
effects (elimination within 7 days of discontinuing treatment) may provide
advantages in terms of safety and allows quick re-establishment of normal
immune system function that may be especially beneficial in terms of
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flexibility for pregnancy planning, serious infections, and vaccination.(142,
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211, 212) In comparison, the lymphocyte count returned to normal ranges
within 1-2 months of stopping treatment for fingolimod which has a terminal

half-life of fingolimod is approximately 8 days.(6, 51)

¢ Reduced monitoring burden: First dose effects from fingolimod can
decrease heart rate substantially, therefore patients should be monitored for
6 hours after first dose.(6, 51) In contrast, the gradual up-titration of
ponesimod from Day 1 to Day 14 mitigates first-dose effects on heart rate
and atrioventricular conduction. Therefore, no first dose cardiac monitoring is

required in patients without history of cardiovascular risk.

¢ Concomitant treatment: The potential for DDIs with ponesimod is low
because it has no active metabolites.(46) Therefore, choosing concomitant
treatment to manage symptoms of MS is easier compared with some other
DMTs.

e Managing fatigue symptoms: While fatigue is one of the most common
symptoms reported by patients with RRMS, it is undertreated and considered
a key unmet need from patients’ perspective.(81, 213) OPTIMUM is the first
study to implement a validated disease-specific fatigue measure as a
prespecified endpoint, which suggested that ponesimod is the first DMT to
demonstrate stabilisation of fatigue symptoms when compared with another

oral DMT in a large pivotal trial.(46, 47)

B.2.14 Interpretation of clinical effectiveness and safety
evidence

Despite the availability of a range of treatment options for RRMS, there remains an unmet

need for a convenient efficacious treatment that reduces relapse frequency in patients with
MS, manages disease symptoms and has a favourable long-term safety profile. Ponesimod
provides a new treatment option for patients with RRMS, including patients with both active

and highly active RRMS, meeting the unmet needs in the current treatment landscape.

OPTIMUM is the first controlled study with oral ponesimod that showed superior efficacy to
the active comparator, teriflunomide, a first-line oral DMT recommended in England. The
study had a high completion rate, with - of patients completing the trial according to the
protocol, indicative of good tolerability and efficacy of study treatments.(6) The observed
demographic and baseline characteristics of patients in OPTIMUM were consistent with the

overall population of patients with RRMS and, given the common underlying
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pathophysiology of the disease, the results of OPTIMUM can be extrapolated to the general
RRMS patient population.(47)

Relapses are key drivers of reduced HRQoL in patients with RRMS, and the frequency of
relapses is indicative of disease activity and a prognostic factor for disability progression;
therefore, reducing the rate of relapse is a key treatment goal in MS.(23, 33-36) OPTIMUM
demonstrated superior efficacy of ponesimod to a first-line oral DMT, teriflunomide, showing
a clinically meaningful, statistically significant and robust effect with regards to the primary
endpoint of ARR in patients with RMS, with a 30.5% reduction in relapse rates compared
with teriflunomide (RR: 0.695; 99% CL: 0.536, 0.902; p=0.0003).(46, 157) The primary
efficacy endpoint results were robust, and the results of supplementary and sensitivity

analyses were consistent with the overall treatment effect.(6)

he risk of

Disability progression was assessed in the OPTIMUM trial as CDA which utilises worsening
EDSS scores, in line with other trials in MS. The risk for a 12- and 24-week CDA was
estimated to be 17% and 16% lower, respectively, with ponesimod compared with
teriflunomide; the differences were not statistically significant, but the study was not powered

for these endpoints.(6)

Other measures of disability (MSFC and EDSS) analysed individually, or as composite
endpoints (exploratory or post hoc) showed a lower risk of disability worsening and a benefit
on physical and cognitive impairment with ponesimod compared with teriflunomide. The
change from baseline to EOS in the MSFC-Z score, which assessed physical and cognitive
disability, was higher with ponesimod treatment than with teriflunomide treatment (-;

higher scores correspond to a better outcome).(6, 47)
Ponesimod r inflamm rain lesions and brain atroph

Ponesimod was also superior to teriflunomide in reducing the number of inflammatory brain
lesions (CUALSs), indicative of disease activity and progression, by 56% (p<0.0001) between
baseline and EOS, which is an established outcome measure of inflammatory MS disease
activity.(6, 47)

Results of other exploratory endpoints complemented the results of the primary and the
secondary endpoints. MRI-based analyses consistently demonstrated benefits with
ponesimod over teriflunomide in terms of reducing brain volume loss and the appearance of
new or enlarging lesions in the brain caused by MS.(6) Brain atrophy or brain volume loss in

patients with RRMS is associated with worsening disability and disease progression.(106,
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111) There was 34% less brain atrophy at EOS after ponesimod treatment than after

teriflunomide treatment (p<0.0001).

Fatigue is considered a key unmet need in RMS from the patients’ perspective.(213)
OPTIMUM is the first study to implement a validated disease-specific fatigue measure as a
prespecified endpoint, which suggested that ponesimod is the first DMT to demonstrate
stabilisation of fatigue symptoms when compared with another oral DMT in a large pivotal
trial.(46, 47) In the main analysis on the FSIQ-RMS weekly symptoms score, the change
from baseline to week 108 was statistically significantly lower with ponesimod compared with
teriflunomide (LS mean difference: —3.57; p=0.0019).(46, 157) Of note, the assessment of
FSIQ-RMS at week 108 was concomitant with the accelerated elimination procedure for
teriflunomide with cholestyramine or activated charcoal. Although generally well tolerated,
this procedure has often been associated with adverse effects such as dyspepsia, nausea
and vomiting, which could impact the assessment of fatigue.(6) While the FSIQ-RMS is a
validated tool, a limitation is that it was newly developed and as such has not been used in

other studies in MS.(6) Since the majority of patients in OPTIMUM had no or mild fatigue at

baseline, there may have been a limitation on the extent of any improvements.(6)

Even when no relapses are apparent, new/enlarging MRI lesions due to inflammation may
be developing in patients with MS.(20) This has led to the new treatment goal of total
absence of disease activity, termed NEDA.(20, 41) In the OPTIMUM trial, ponesimod
improved the proportion of patients achieving a disease-free state, as defined by NEDA-3

and NEDA-4, compared with teriflunomide.(6) Although regarded as exploratory, the OR for

achieving NEDA status at EOS favoured ponesimod over teriflunomide for both NEDA-3
(OR: 1.70; 95% CL: 1.27, 2.28; p=0.0004) and NEDA-4 status (OR: 1.85; 95% CL: 1.24,
2.76; p=0.0026).(6, 47)

Results in the subgroup of patients with highly active RRMS were consistent with those
observed in the main analysis, indicating improvements in ARR, CDA, fatigue and
inflammatory lesions on MRI with ponesimod compared to teriflunomide.(6) In line with
previous clinical trials in MS, the definition of highly active RRMS employed during
OPTIMUM was broad, incorporating patients with RES RRMS as defined by NHSE.(6, 7)
Similar results were observed using the NICE definition of ‘highly active’ compared with the
definition used in the OPTIMUM trial.(158)
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Although Study B202 was not powered to test ARR or disability, there was a trend toward
improvement with ponesimod treatment. The mean estimate of ARR for confirmed relapses
up to the end of the long-term study was consistent with the prior analysis periods over 9

years of treatment. Approximately ||| | NI i~ the ponesimod 20 mg dose group
experienced a 24-week CDA at Week 432 (~8.3 years) suggesting a favourable effect of

ponesimod for this outcome.

Given the chronic nature of MS, long-term tolerability is an important aspect of treatment.
The safety profile of ponesimod is well characterised based on long-term data collected in
phase 2 and 3 trials, and is in line with other S1P modulators.(47) The gradual up-titration of
ponesimod, starting at a 2 mg dose, successfully mitigates its first-dose effects.(6) In the
OPTIMUM ftrial, patients receiving ponesimod experienced a similar proportion of TEAEs
(88.8% vs. 88.2%) or SAEs (8.7% vs. 8.1%) compared with teriflunomide, respectively.(46)

In the long-term pooled safety analysis, most TEAEs associated with ponesimod [l
I )

Data from the phase 2 program demonstrates low levels of discontinuation and consistent

tolerability with ponesimod treatment over up to 9 years of follow-up.(46, 47, 49)
Conclusion

Overall, the results of OPTIMUM demonstrate the robust clinical benefit of ponesimod in
significantly reducing relapses and decreasing the risk of inflammatory brain lesions in
patients with RMS, and show a safety profile consistent with the known safety profile of S1P
receptor modulators.(6) Ponesimod meets the unmet need in the current RRMS treatment

landscape by offering a balance between efficacy and safety, while having proven long-term

tolerability and low rates of discontinuation.(46, 47, 49)
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

In line with guidance from NICE, an SLR was conducted to identify cost-effectiveness studies in RMS relevant to the decision problem for
ponesimod. Details of the methods used to identify and select the relevant studies are described in Appendix G. A total of 115 studies were
identified, including 66 studies previously reported in NICE TA624 and 49 additional studies published since. Of the 49 additional studies
identified, five were conducted in the UK and one study was conducted in Europe but included UK-specific data; these six studies are

summarised in Table 29.

Table 29: Summary of cost-effectiveness studies in RMS in the UK (published since TA624)

Author, Year Country Summary of Model Patient Population QALYs (Intervention, Costs (Currency) ICER (per QALY
(Average Age in Comparator) (Intervention, Comparator) Gained)
Years)
Di Maio et al. (2020)(214) UK A Markov-state model based on RMS (NR) NR Costs, £ NR
1-point Spaced EDSS states (0-9) OCZ vs. DMF = 72.200.000

was used to estimate costs
associated with disease OCZ vs. NTZ = 27,900,000

progression. OCZ vs. CLB = 18,700,000

Cost saving driven by
informal care, £

OCZ vs. DMF = 27,900,000
OCZ vs. NTZ = 10,700,000
OCZ vs. CLB = 7,200,000

Cost savings driven by
productivity, £

OCZ vs. DMF = 23,500,000
OCZ vs. NTZ = 9,200,000
OCZ vs. CLB =6,100,000

Giovannoni et al. (2018)(215) UK Continuous Markov model RMS NR NR ICER, £

utilizing natural history data. (mean 30.2) GA 10-year data =
17,841/QALY
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Germany, ltaly,
Spain, UK

states (EDSS scores from 0 to 9)
and death over a lifetime horizon
using annual cycles. Model
incorporates the ability to fail GA
and switch to DMF.

In the UK = 56,949

Author, Year Country Summary of Model Patient Population QALYs (Intervention, Costs (Currency) ICER (per QALY
(Average Age in Comparator) (Intervention, Comparator) Gained)
Years)
Giovannoni et al. (2019)(216) UK Expected progression of RMS NR NR ICER, £
disability: continuous Markov (GA cohort mean GA at Copaxone® list
model with a time horizon of 10 age = 30.2; BCMS price during RSS study
years cohort mean age = =17,841/QALY
Separate model for cost- 29.2) GA costs from the UK
effectiveness: Markov model 50- MS Survey =
year time horizon (with 50% 33.308/QALY
treatment waning effect imposed '
at 10 years) using NHS list price
of Copaxone (£513.95 per 28
days/£6,701 per annum).
Harty et al. (2018)(217) UK An economic model, based on a HA-RMS (NR) Incremental QALY Incremental savings, £ NR
UK perspective, published by difference CLT = reference
Hettle et al (2018) was adapted to CLT = reference _
assume HRs of 1 for Confirmed _ ALZ =-8,453
Disability Progression and ALZ =0.007 FNG = -199,635
Annualized Relapse Rate, versus FNG =-0.004 NTZ = -234 430
the comparators. The time NTZ = -0.003 ’
horizon was 50 years
Phelps et al. (2018)(218) UK A cost-effectiveness Markov RRMS (NR) NR NR ICER without modelling
model subsequent treatment
cost or effects, £
NTZ vs. FNG = 29,500
Rock et al. (2019)(219) Sweden, France, | Markov model with 10 health RRMS (NR) NR Cost increases observed, £ NR

ALZ = alemtuzumab; BCMS = British Columbia multiple sclerosis database; CLB = cladribine; CLT = cladribine tablets; DMF = dimethyl fumarate; EDSS = expanded disability
status scale; FNG = fingolimod; GA = glatiramer acetate; HA-RMS = highly active relapsing multiple sclerosis; HR = hazard ratio; ICER = incremental cost-effectiveness ratio;
MS = multiple sclerosis; NHS = National Health Service; NR = not reported; NTZ = natalizumab; OCZ = ocrelizumab; QALY = quality adjusted life year; RMS = relapsing

multiple sclerosis; RRMS = relapsing-remitting multiple sclerosis; RSS = Risk-Sharing Scheme; UK = United Kingdom.
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B.3.2 Economic analysis

Summary points

e A de novo cost-effectiveness model (CEM) was developed to assess the cost-effectiveness of
ponesimod versus relevant NICE-recommended DMTs in active RRMS (the “ITT population”)
and in the subgroup of patients with highly active RRMS.

e The model uses a Markov-based cohort approach based on EDSS health states and is
conducted from the perspective of the UK NHS and Personal Social Services over a 50-year
time horizon.

e The results of the base-case analysis in the ITT population indicated:

o The ICERs for ponesimod vs. interferon beta-1a (22 mcg) and peginterferon beta-
1a were the cost-effectiveness threshold accepted by NICE (- and

-, respectively).
B F
¢ In the subgroup of patients with highly active RRMS:

o Ponesimod was_ and associated with_

costs

o Results of the scenario analyses in the ITT population generally demonstrated consistency
with the base-case results.

0 When the treatment effect of disease progression was based on 6-month data,

o] e or ponesimo VSW was between the £20,000

and £30,000 cost-effectiven

0 In contrast to the base case, ponesimod was
fo) W- twork and was

therefore evaluated through naive comparison, the results for ponesimod vs.
interferon beta-1b should be interpreted with caution.

o The annual discontinuation rate of ponesimod is among the top three model drivers of ICERs
for ponesimod versus other treatments.

o0 The odds ratios informing the discontinuation rates are based on a NMA
comparing 43 trials with a large degree of heterogeneity and may overestimate
the discontinuation rate of ponesimod. Indeed, when these rates are equalised
across comparators in a scenario analysis, the cost effectiveness of ponesimod
improves consistently versus all first-line comparators

The SLR described in Section B.3.1 did not identify any published studies reporting on the
cost-effectiveness of ponesimod in patients with RRMS. Therefore, a de novo cost-
effectiveness model was developed to assess the incremental cost-effectiveness of

ponesimod versus relevant comparators in RRMS.
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B.3.2.1

Patient population

In line with the decision problem summarised in Section B.1, the model allows for the

analyses of two populations: firstly, the ITT population including male and female adults with

diagnosed active RMS and EDSS scores between 0 and 6; secondly, a subgroup of patients

with a higher frequency of relapses from the ITT population, referred to hereafter as the “ITT

population” and “highly active subgroup,” respectively.

The ITT population (default base case): The ITT population in the model is
based on the ITT population of the OPTIMUM clinical trial(6), with the

following differences:

The ITT population in the OPTIMUM trial included 97.4% RRMS patients and
2.6% SPMS patients. Due to the wide confidence intervals of treatment-effect
sizes for SPMS patients, the impact of SPMS patients on the overall trial
results were estimated to be negligible and, for the purposes of this analysis, it
is assumed that the clinical trial patient population characteristics and
outcomes of the ITT population are reflective of those from the RRMS only

subgroup.

The OPTIMUM trial included patients with EDSS scores from 0 to 5.5.
However, the model structure is based on whole-number EDSS scores from 0
to 6. As a result, patients initially populating the EDSS score 5 state only
include patients with an EDSS score of 5.0 to 5.5, which represents - of
the OPTIMUM trial population. Since the same initial distribution was applied
to all DMTs in the analysis, any overestimation of progression or relapse rates

is expected to have negligible impact on incremental outcomes.

Highly active subgroup (subgroup analysis): This group is based on a
prespecified subgroup of patients in the OPTIMUM trial with high disease
activity, and differs from the ITT population in the model in terms of the initial
patient characteristics (mean age, percentage female, and EDSS score
distribution), relevant treatments (initial and post-discontinuation), underlying
RRMS disease natural history, annual relapse rates during periods of RRMS
and SPMS, treatment effects on disease activity, and treatment effects on

relapse rates.

Population characteristics and clinical parameters are described in detail in Section B.3.3.1.

Company evidence submission for ponesimod for relapsing MS [ID1393]
© Janssen (2021). All rights reserved Page 108 of 188



B.3.2.2 Model structure

B.3.2.2.1 Description of health states

The model uses a Markov-based cohort approach to estimate the cost effectiveness of
ponesimod vs. NICE-recommended DMTs in a population of patients with RRMS. This
model structure is similar to those used in most previous NICE technology appraisals to
evaluate the cost-effectiveness of MS DMTs and consists of 20 health states based on
EDSS scores: EDSS 0-9 for RRMS, EDSS 1-9 for SPMS, and death (equivalent to EDSS 10
for both RRMS and SPMS) (Figure 27). Health states were defined by the EDSS score
because it is the primary measure used to define disease worsening in MS patients, and
because EDSS scores are a critical factor in clinical care decision making (e.g. initiating and
stopping DMTs and for determining progression to SPMS).(7) While patients with SPMS are
not the target population for ponesimod, the model also captures disease progression from
RRMS to SPMS to account for cost and utility differences that may occur along the disease
pathway, with patients discontinuing active treatment and switching to best supportive care
at conversion to SPMS. The model uses a cycle length of 1 year, with a half-cycle correction
applied to all model outcomes that depend on the time spent in each state (e.g., life-years
[LYs], quality-adjusted life-years [QALYs]). The 1-year cycle length was selected to be

consistent with published natural history data used to inform the model.(220, 221)

Figure 27: Model Structure Diagram

| RRMS
: [ EDSS 0 }W[ EDSS 1 H EDSS 2 H EDSS 3 H EDSS 4 H EDSS 5 H EDSS 6 ]“[ EDSS 7 }‘[ EDSS 8 H EDSS 9 J
| SPMS
[EDSS 1 J—'[ EDSS 2 H EDSS 3 ]—‘[ EDSS 4 J—'[ EDSS 5 H EDSS 6 ]—'[ EDSS 7 }—‘[ ED5S5 8 H EDSS 9 J

—b[ Death (from all states) ]

EDSS=Expanded Disability Status Scale; RRMS=relapsing-remitting multiple sclerosis; SPMS=secondary
progressive multiple sclerosis.

Note: Although not shown in the diagram, EDSS changes of more than one level are permitted.

All patients are assumed to have an initial diagnosis of RRMS as they enter the model and
are distributed across the RRMS health states. In each model cycle, patients with RRMS can
experience disease improvement (modelled as transition to a health state with a lower EDSS
score) or disease worsening (modelled as transition to a health state with a higher EDSS
score or to an SPMS health state). Conversion from RRMS to SPMS within the model
results in transition to an SPMS health state with an EDSS score of +1 vs. that in the RRMS
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state. This assumption was based on an analysis by Mauskopf and colleagues (2016) of
time-to-SPMS estimates generated from London Ontario data and has been applied in
economic models from previous appraisals for NICE-recommended DMTs.(134, 222) Death

may occur from any state.

The model considers relapses as events occurring within health states. To account for
potential differences in relapse rates by EDSS score and between RRMS and SPMS, ARRs
are considered separately for each of the EDSS health states. Treatments are assumed to

reduce those rates; the degree of that effect varies by treatment option.

From a clinical perspective, disease worsening and treatment discontinuation depend on the
occurrence and frequency of relapses; however, the EDSS-based structure of this model
does not reflect the relationship between relapses and disease worsening or the clinical
pathway of switching after multiple relapses. In other words, a reduced relapse rate does not
translate to disease improvements in this model. As a result, the estimated health benefits

from a reduced relapse rate due to DMTs are likely conservative.

B.3.2.2.2 Time horizon and model perspective

The time horizon observed can be varied from 1 to 70 years. The default base case analysis
uses a lifetime horizon equivalent to 50 years, since patients entering the model are between
35 and 40 years regardless of which population (ITT population or highly active subgroup) or
source for populating the inputs defining the characteristics of those populations. This
assumption is in line with previous NICE submissions(133-135) and best practices from
NICE (2013) and the International Society for Pharmacoeconomics and Outcomes Research
(ISPOR).(223, 224) The base case analysis was conducted from the perspective of the UK

NHS and Personal Social Services.

B.3.2.2.3 Discounting and costs

Costs and health-related outcomes were discounted by 3.5% annually in line with the NICE
reference case; an option for a scenario analysis with a 1.5% annual discount was
included.(223) All costs are estimated in UK pounds (£) at 2019 currency levels. The cost-
year was selected to be consistent with the year of the most recent published NHS costs,
which are for 2018-2019.(225)

B.3.2.3 Comparators to ponesimod

The model compares the outcomes of a population whose initial treatment is ponesimod to
one whose initial treatment is one of several NICE-recommended DMTs listed in the final

scope (Table 30).(4) When the observed population is the ITT population, initial treatment
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represents approved first-line treatments for RRMS as per the NHSE treatment algorithm;

when the observed population is the highly active subgroup, initial therapy represents

second-line treatments for RRMS.(7)

Table 30: Model Comparators to Ponesimod for the ITT Population and for the Highly

Active RRMS Subgroup

Patient Comparator Brand Name Associated NICE
Population Appraisal
ITT population Teriflunomide Aubagio® TA303(131)
(RRMS) Dimethyl fumarate Tecfidera® TA320(132)
Pegylated interferon beta-1a Plegridy® TA624(135)
Glatiramer acetate Copaxone® TA527(133)
Interferon beta-1a (22 mcg, 44 Rebif® TA527(133)
mcg)
Interferon beta-1a (30 mcg) Avonex® TA527(133)
Interferon beta-1b Extavia® TA527(133)
Ocrelizumab Ocrevus® TA533(134)
Highly active Alemtuzumab Lemtrada® TA312(137)
RRMS subgroup |-, iribine Mavenclad® TA616(138)
Fingolimod Gilenya® TA254(136)
Ocrelizumab Ocrevus® TA533(134)

ITT = intent-to-treat; MS = multiple sclerosis; NA = not applicable; RRMS = relapsing-remitting multiple sclerosis.

B.3.3 Clinical parameters and variables

B.3.3.1 Population characteristics

In all cases, the modelled population starts in RRMS health states only and is distributed
across health states based on EDSS scores. The parameters used for the ITT population
and highly active RRMS subgroup were sourced from OPTIMUM trial data (Table 31).(6)

The OPTIMUM trial included patients with RMS aged 18 to 55 years with an EDSS score of
0 to 5.5 at baseline (Section B.2.3.1.2).(6) Patients were treatment-naive or had received
prior treatment with IFN beta-1a, IFN beta-1b, glatiramer acetate, natalizumab, or dimethyl

fumarate.(6)

Patients in OPTIMUM were defined as having highly active RRMS if they fulfilled one of the

following criteria:(6)

o Any DMT for MS received within 12 months prior to randomisation and one or
both of the following:

o 21 relapse within 1 year prior to study entry and the baseline MRI read
centrally showed either 21 Gd+ T1 lesion and/or =29 T2 lesions.
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0 Number of relapses within 1 year prior to study entry = number of relapses
between 2 and 1 year prior to study entry, for patients with at least one relapse

within 2 years prior to study entry.

o 22 relapses within the 1 year prior to study entry and baseline EDSS score

>2 and baseline MRI read centrally showed 21 Gd+ T1 lesion.

Table 31: Initial population characteristics

Variable Patients in the ITT population (RRMS) Patients in the Highly
active RRMS
subgroup

OPTIMUM Trial UK MS RSS OPTIMUM Trial
Population (Default) Population Population

Mean age (years) e 39.40 [

Female [ 74.19% ]

Baseline EDSS distribution

EDSS (RRMS only?)

0 [ ] 3.20% [ ]

1 [ 16.30% ]

2 N 25.80% e

3 N 23.00% [ ]

4 N 15.50% e

5 I 10.50% e

6 I 5.70% [ ]

7 N 0.00% N

8 I 0.00% [ ]

9 ] 0.00% [ ]

EDSS = Expanded Disability Status Scale; ITT = intent-to-treat; OWSA = one-way sensitivity analysis; MS =
multiple sclerosis; RRMS = relapsing-remitting multiple sclerosis; RSS = Risk-Sharing Scheme.

Note: Median age, percentage female, and baseline EDSS distribution were not varied in the OWSA.
aAll patients were assumed to start with RRMS.

Source: OPTIMUM trial populations: Janssen data on file(6, 158); UK MS RSS Population: NICE (2019)(135)

Alternatively, the characteristics of the patient population in the UK MS RSS can be used to
define the initial characteristics of patients in the ITT population in a scenario analysis. The
RSS population is offered to allow consideration of a patient population entirely from the
UK(220), instead of the OPTIMUM trial, which was conducted in several international
sites.(6) Patients were only included in the RSS data set if they met the ABN criteria for
treatment with interferon or glatiramer acetate(135); therefore, a scenario analysis using the
RSS population characteristics is not offered in the model for the highly active subgroup. As
seen in Table 31, the OPTIMUM trial population was marginally younger (average 2.7
years), included more men (36.0% vs. 25.81%), and had a greater proportion of patients with
low disease activity at baseline (Jjij vs. 68.3% EDSS < 3, |} vs. 5.7% EDSS 2 6) than
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the RSS population.(6) The observed differences in the age and initial disease stages of the
population are expected, since OPTIMUM is a more recent trial where people with RRMS

are treated earlier in their disease.
B.3.3.2 Natural history

B.3.3.2.1 EDSS transition probabilities for RRMS and SPMS

In the model, inputs for the EDSS transition matrix for the ITT population were obtained from
the British Columbia MS database transition matrix (Table 32). This matrix is estimated from
data on 898 patients with RRMS and SPMS, aged =28 years at onset, and obtained
between 1980 and 1995. Transition probabilities were calculated using EDSS scores
recorded at consecutive patient visits and were previously used in the UK MS RSS model
developed by Palace et al.(220) In line with previous NICE appraisals in MS (TA493, TA527,
TA533 and TA624) (134, 138), this database is the default source for the EDSS transition

probabilities for the model and represents RRMS progression in a real-world setting.

Table 32: Natural history EDSS transition probabilities for patients with RRMS in the
ITT population: the British Columbia multiple sclerosis database

Annual transition probabilities, by EDSS?

(to) 0 1 2 3 4 & 6 7 8 9
(rom)0 | 0.695 | 0.203 0.073 | 0.022 0.004 0.001 0.002 0.000 0.000 0.000
0.058 | 0.695 0.158 | 0.061 0.016 0.005 | 0.006 | 0.000 0.000 | 0.000

0.016 0.121 0.608 0.168 0.045 0.018 0.022 0.002 0.001 0.000

0.006 0.050 0.120 0.544 0.091 0.058 0.116 0.010 0.004 0.000

0.002 0.022 0.067 0.115 0.489 0.104 0.168 0.026 0.007 0.001

0.001 0.005 0.029 0.059 0.087 0.487 0.273 0.039 0.019 0.001

0.000 0.001 0.004 0.025 0.031 0.041 0.741 0.109 0.044 0.004
0.000 0.000 0.001 0.002 0.007 0.004 0.117 0.693 0.161 0.016
0.000 0.000 0.000 0.000 0.001 0.001 0.019 0.056 0.903 0.021

O N|oOoO(a|d | W®W|IN|-~

9 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.006 0.174 0.818

EDSS = Expanded Disability Status Scale; ITT = intent-to-treat; OWSA = one-way sensitivity analysis;
RRMS = relapsing-remitting multiple sclerosis.

aNonzero transition probability rounded to 0.000. Additional precision is available in the Microsoft Excel (Microsoft
Corporation; Redmond, Washington) model file. The natural history EDSS transition probabilities for RRMS were
not varied in the OWSA. They were varied in the probability sensitivity analysis, utilizing the Dirichlet distribution
and an assumed sample size of 100.

Source: Palace et al. 2014.(220)

The model allows a scenario analysis for the ITT population (first-line treatment), using the
dimethyl fumarate and London, Ontario MS database transition matrix (Table 33). This
matrix combines transition probability estimates from the placebo arms of the DEFINE and
CONFIRM trials (for EDSS scores of 0 to 7) and from the London, Ontario MS database (for
EDSS scores of 8 to 9), and thus represents RRMS progression in the controlled
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environment of a clinical trial.(221) In contrast to the British Columbia dataset, this database
provides data for SPMS conversion rates and disease progression transition probabilities for
SPMS patients, thereby allowing the model to use a single source for all-natural history

progression rates between health states.

Table 33: Natural history EDSS transition probabilities for patients with RRMS in the
ITT population: the dimethyl fumarate trials and the London, Ontario database

Annual transition probabilities, by EDSS?

—

0) 0 1 2 3 4 5 6 7 8 9

P ey

from)0 | 0.312 0.289 0.312 0.070 0.016 0.001 0.000 0.000 0.000 0.000

0.178 0.232 0.419 0.127 0.039 0.004 0.001 0.000 0.000 0.000

0.060 0.130 0.494 0.215 0.088 0.011 0.002 0.000 0.000 0.000

0.019 0.055 0.299 0.322 0.241 0.044 0.013 0.003 0.004 0.000

0.005 0.017 0.127 0.251 0.410 0.121 0.048 0.014 0.007 0.000

0.001 0.004 0.033 0.096 0.252 0.295 0.211 0.085 0.023 0.000

0.000 0.001 0.009 0.034 0.123 0.257 0.329 0.190 0.056 0.001

0.000 0.000 0.003 0.013 0.057 0.169 0.309 0.256 0.189 0.004

O N Ol |~ O®O|IN|=

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.995 0.005

9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000

EDSS = Expanded Disability Status Scale; ITT = intent-to-treat; OWSA = one-way sensitivity analysis;
RRMS = relapsing-remitting multiple sclerosis.

@Natural history EDSS transition probabilities for RRMS were not varied in the OWSA. They were varied in the
probability sensitivity analysis, utilizing the Dirichlet distribution and an assumed sample size of 100.
Source: Mauskopf et al. 2016.(221)

In line with the preference of previous NICE committees, a separate EDSS transition matrix
for patients within the highly active subgroup is also included in the model (Table 34). This
matrix is based on the transition probability matrix presented in NICE TA533, reflecting
progression (excluding the effects of relapses?) of patients in the placebo arm of the AFFIRM
phase 3 clinical trial with natalizumab.(226) Data for EDSS states 7 and beyond were

imputed from the British Columbia MS database matrix (reported in Table 32).

Table 34: Natural history EDSS transition probabilities for patients with RRMS and
highly active RRMS activity(220, 226)

Annual Transition Probabilities, by EDSS?

(to) 0 1 2 3 4 5 6 7 8 9

(rom)0 | 0.2299 | 0.1670 | 0.4250 | 0.1040 | 0.0600 | 0.0120 | 0.0020 | 0.0001 | 0.0000 | 0.0000

0.0700 | 0.1084 | 0.5110 | 0.1560 | 0.1190 | 0.0280 | 0.0070 | 0.0005 | 0.0001 | 0.0000

1
2 0.0300 | 0.0860 | 0.4997 | 0.1730 | 0.1560 | 0.0420 | 0.0110 | 0.0017 | 0.0005 | 0.0000
3 0.0170 | 0.0600 | 0.3930 | 0.1619 | 0.2410 | 0.0820 | 0.0310 | 0.0103 | 0.0036 | 0.0003

a EDSS observations recorded within either 1, 3 or 6 months of a relapse were replaced with the next point that did
not occur within 1, 3 or 6 months of a relapse respectively
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Annual Transition Probabilities, by EDSS?

—

to) 0 1 2 3 4 5 6 7 8 €

0.0070 | 0.0320 | 0.2530 | 0.1710 | 0.2999 | 0.1360 | 0.0680 | 0.0258 | 0.0067 | 0.0006

0.0030 | 0.0120 | 0.1710 | 0.1480 | 0.3460 | 0.1254 | 0.1360 | 0.0388 | 0.0188 | 0.0010

0.0010 | 0.0070 | 0.0760 | 0.0930 | 0.2830 | 0.2210 | 0.1620 | 0.1090 | 0.0438 | 0.0042

0.0000 | 0.0002 | 0.0005 | 0.0025 | 0.0073 | 0.0039 | 0.1168 | 0.6927 | 0.1606 | 0.0156

N o>

0.0000 | 0.0000 | 0.0000 | 0.0003 | 0.0006 | 0.0005 | 0.0188 | 0.0557 | 0.9034 | 0.0207

9 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0018 | 0.0057 | 0.1741 | 0.8183

EDSS = Expanded Disability Status Scale; NICE = National Institute for Health and Care Excellence;
OWSA = one-way sensitivity analysis; RRMS = relapsing-remitting multiple sclerosis.

@ Natural history EDSS transition probabilities for RRMS were not varied in the OWSA. They were varied in the
probability sensitivity analysis, utilizing the Dirichlet distribution and an assumed sample size of 100.
Source: NICE TA533(220, 226)

For patients who progress to SPMS in the model, a separate EDSS transition probability
matrix was applied, for both the ITT population and highly active RRMS subgroup (Table
35). It was generated using the data from the London, Ontario MS database and used in
preference over the British Columbia MS database, which does not distinguish between

RRMS and SPMS.(221)

Table 35: Natural history EDSS transition probabilities for patients with SPMS(221)

Annual transition probabilities, by EDSS?

to) 1 2 3 4 5 6 7 8 9

(
(from) 1 0.769 0.154 0.077 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.636 0.271 0.062 0.023 0.008 0.000 0.000 0.000

0.000 0.000 0.629 0.253 0.077 0.033 0.003 0.006 0.000

0.000 0.000 0.000 0.485 0.350 0.139 0.007 0.018 0.000

0.000 0.000 0.000 0.000 0.000 0.763 0.190 0.045 0.002

0.000 0.000 0.000 0.000 0.000 0.000 0.805 0.189 0.006

2
3
4
) 0.000 0.000 0.000 0.000 0.633 0.317 0.022 0.026 0.002
6
7
8

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.926 0.074

9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000

EDSS = Expanded Disability Status Scale; OWSA = one-way sensitivity analysis; SPMS = secondary
progressive multiple sclerosis.

aNatural history EDSS transition probabilities for SPMS were not varied in the OWSA. They were varied in the
probability sensitivity analysis, utilizing the Dirichlet distribution and an assumed sample size of 100.
Source: Mauskopf et al. 2016.(221)

B.3.3.2.2 Conversion from RRMS to SPMS
The default annual transition probabilities of converting from RRMS to SPMS at each EDSS

health state used in the model are presented in Table 36. These values were generated
using the data from the London, Ontario MS database and were reported by Mauskopf et al.
2016.(221) The model assumes that all patients converting from RRMS to SPMS have their
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EDSS score increased by 1 point, based on the expectation that the conversion to SPMS is

associated with a change in disability level.

Table 36: Annual probability of converting from RRMS to SPMS(221)

Initial EDSS (RRMS) Resulting EDSS (SPMS) Probability?

1 0.000

0.003

0.032

0.117

0.210

0.299

0.237

0.254

oI N OOl || ®W|IN|—~]|O
© |l | N[O |d|W|IDN

0.153

9 9 1.000

EDSS = Expanded Disability Status Scale; OWSA = one-way sensitivity analysis; RRMS = relapsing-remitting
multiple sclerosis; SPMS = secondary progressive multiple sclerosis.

@ Annual probabilities for conversion from RRMS to SPMS were not varied in the OWSA. The beta distribution
was used to model the uncertainty of the annual probability of conversion from RRMS to SPMS in the
probabilistic sensitivity analysis; uncertainty parameters were based on an assumed sample size of 100.
Source: Mauskopf et al. 2016.(221)

B.3.3.2.3 Relapse rates for RRMS and SPMS

Default annual relapse rates for RRMS and SPMS (Table 37) were sourced from Mauskopf
et al.(221) These rates were estimated using patient data for relapse rates per person per
year from a prospective study of MS patients conducted by Patzold and Pocklington (1982)
and data for the population of patients with relapse from the burden of illness 2005 UK MS

survey (reported by EDSS health state and time since diagnosis).(227)

Rates for patients with highly active RRMS were estimated based on the average relapse
rates demonstrated in the placebo arm of the AFFIRM clinical trial, which were 1.98 times

greater on average compared with the ITT population.(226, 228)

Table 37: Natural history ARR, by EDSS, for RRMS and SPMS(221, 228)

Population Disease Annual relapse rates by EDSS?
stage 0 1 2 3 4 5 6 7 8 9
ITT (RRMS) | RRMS 0.710 | 0.730 | 0.680 | 0.720 | 0.710 | 0.590 | 0.490 | 0.510 | 0.510 | 0.510
SPMS NA 0.000 | 0.470 | 0.880 | 0.550 | 0.520 | 0.450 | 0.340 | 0.340 | 0.340
Highly active | RRMS 1.407 | 1.448 | 1.343 | 1.430 | 1.400 | 1.173 | 0.972 | 1.009 | 1.009 | 1.009
RRMS SPMS NA 0.000 | 0.923 | 1.738 | 1.803 | 1.041 | 0.900 | 0.676 | 0.676 | 0.676

ARR = annualised relapse rate; EDSS = Expanded Disability Status Scale; ITT = intent-to-treat; NA = not
applicable; OWSA = one-way sensitivity analysis; RRMS = relapsing-remitting multiple sclerosis;
SPMS = secondary progressive multiple sclerosis.
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aRelapse rates were not varied in the OWSA. The lognormal distribution was used to model the uncertainty of
the annual relapse rates in the probabilistic sensitivity analysis; uncertainty parameters were based on an
assumed sample size of 100.

Source: Mauskopf et al. 2016; Biogen 2007.(221, 228)

B.3.3.3 Treatment effects and discontinuation

B.3.3.3.1 Treatment effects

By default, the model considers treatment effects on ARRs and rates of progression to
higher EDSS scores compared to the natural history for these variables. Treatment-effect
inputs for all comparators were obtained from Janssen’s NMA results, as described in
Section B.2.9.

The default effects of treatments on ARRs considered in the model are presented in Table
38.

Table 38: Treatment Effects on Annual Relapse Rates

Treatment Rate Ratio for Relapse Rate Rate Ratio for Relapse Rate
(vs. Natural History) for the ITT (vs. Natural History) for the
Population? Highly Active Subgroup?
Value Range Value Range

Ponesimod

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Interferon beta-1b

Ocrelizumab

Pegylated interferon beta-1a

Teriflunomide

Alemtuzumab
Cladribine
Fingolimod

Natalizumab®

Best supportive care®
ITT = intent-to-treat; OWSA = one-way sensitivity analysis.

2 Treatment effects on relapse rates for all treatments except best supportive care were varied in the OWSA and
in the probabilistic sensitivity analysis; ranges for both set to the bounds of the 95% confidence intervals from the
sampled distributions; those confidence intervals were estimated from the standard errors, which were calculated
from the 95% credible intervals calculated in the network meta-analysis.

b Considered in the model only as a post-discontinuation treatment.

Source: Janssen NMA (further details in Section B.2.9)

The effect of treatment on progression to higher EDSS is determined by 3-month effects as
default in the base case model. A scenario analysis using 6-month effects data can be
modelled to examine the long-term effectiveness of each treatment. The input values applied

in the model using these two data sources are reported in Table 39 for the ITT population
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and in Table 40 for the highly active subgroup. Base-case effects were assumed to be the
same for patients with RRMS and SPMS. However, those effects are relevant only if the

base-case assumption of discontinuation at conversion to SPMS is not applied.

Table 39: Treatment Effects on Disease Progression, Based on 3- and 6-Month Effects
Data for the ITT Population

Treatment Relative Risk on Disease Progression

(vs. Natural History)

Based on 6-Month Data?

Based on 3-Month Data?
Value

Range
Ponesimod
Dimethyl fumarate
Glatiramer acetate
Interferon beta-1a 22 mcg
Interferon beta-1a 30 mcg
Interferon beta-1a 44 mcg
Interferon beta-1b
Ocrelizumab
Pegylated interferon beta-1a
Teriflunomide
Alemtuzumab
Cladribine
Fingolimod
Natalizumab®
Best supportive care®

ITT = intent-to-treat; OWSA = one-way sensitivity analysis.

Value Range

aTreatment effects on disease progression for all treatments except best supportive care were varied in the
OWSA and in the probabilistic sensitivity analysis; ranges for both were set to the bounds of the 95% confidence
intervals from the sampled distributions; those confidence intervals were estimated from the standard errors,
which were calculated from the 95% credible intervals calculated in the network meta-analysis.

b Considered in the model only as a post-discontinuation treatment.
¢ 6-month data assumed to be equal to 3-month data due to lack of data availability.

Source: Janssen NMA (further details in Section B.2.9) for all treatments except interferon beta-1b which was
taken from Melendez-Torres, 2017.(229)

Table 40: Treatment Effects on Disease Progression, Based on 3- and 6-Month Effects
Data for the Highly active RRMS Subgroup

Treatment Relative Risk on Disease Progression
(vs. Natural History)
Based on 3-Month Data? Based on 6-Month Data?
Value Range Value

Ponesimod

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg®

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Range
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Treatment Relative Risk on Disease Progression
(vs. Natural History)

Based on 3-Month Data? Based on 6-Month Data?

Value Range Value Range
Ocrelizumab
Pegylated interferon beta-1a
Teriflunomide
Alemtuzumab
Cladribine
Fingolimod
Natalizumab®
Best supportive care®

RRMS = relapsing-remitting multiple sclerosis; OWSA = one-way sensitivity analysis.

a Treatment effects on disease progression for all treatments except best supportive care were varied in the
OWSA and in the probabilistic sensitivity analysis; ranges for both were set to the bounds of the 95% confidence
intervals from the sampled distributions; those confidence intervals were estimated from the standard errors,
which were calculated from the 95% credible intervals calculated in the network meta-analysis.

b Considered in the model only as a post-discontinuation treatment.
¢Data are assumed to be equal those for interferon beta-1a 44 mcg due to lack of data availability.

Source: Janssen NMA (further details in Section B.2.9)

B.3.3.3.2 Treatment waning
The model allows up to two stages of waning for treatment waning patterns specified by
users. Effect of treatment waning can be assessed in three pre-programmed options:
o 0% reduction in years 1 and 2, 25% reduction in years 3 to 5, and 50%
reduction from year 6 onwards (default base case)
e 0% reduction in years 1 to 10, 50% reduction in year 11 onwards
¢ No treatment waning

The default option was chosen as a conservative assumption in line with NICE TA624
(pegylated interferon beta-1a) as well as NICE TA320 (dimethyl fumarate).(132, 135)

B.3.3.3.3 Treatment discontinuation

The model considers treatment discontinuation for the following three reasons:

e When a patient’s EDSS score equals or exceeds 7
¢ When a patient converts from RRMS to SPMS
¢ When a patient discontinues treatment prematurely for any reason

The first two reasons are based on clinical stopping rules and are applied in line with NHS
guidance regarding treatment discontinuation for MS(7) and models included in previous
NICE submissions (TA127, TA254, TA312, TA493, TA533 and TA624). (131, 133, 135, 136,
138, 226)
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The third reason for treatment discontinuation is based on annualised treatment
discontinuation risks which can vary between treatments. The default risks applied in the
model were converted from the annual discontinuation rates (shown in Table 41), which
were derived based on the estimated annual discontinuation rate for ponesimod and the
relative risks of discontinuation for each treatment versus ponesimod. Relative risks were
computed from the ORs informed by Janssen’s NMA results (Section B.2.9) displayed in
Table 41. These rates are calculated from the proportions of patients who discontinued for
any reason during the duration of the trials included in the NMA. The discontinuation rate for
ponesimod is calculated from a pooled discontinuation probability based on the OPTIMUM
trial results (94 out of 565 patients experienced premature treatment discontinuation in
safety set at 108 weeks)(6) and the ponesimod phase 2 trial results (|[lj ratients
experienced premature treatment discontinuation at 24 weeks)(142), and converted to

annual discontinuation rate assuming a middle point of follow-up time estimation.

The model user can alternatively apply an assumption of a 5% annual treatment
discontinuation for all treatments, to enable a scenario analysis in which treatments differ by
costs and effects on disease progression and relapse rates only (and length of time on

treatment when discontinuation occurs due stopping rules).

Table 41: Annual Treatment discontinuation Rates

Treatment Odds Ratio: Ponesimod vs. Treatment? Annual
Discontinuation
Val R
alue ange Rate®

Ponesimod

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Interferon beta-1b

Ocrelizumab

Pegylated interferon beta-1a

Teriflunomide

Alemtuzumab
Cladribine

Fingolimod

Natalizumab®

Best supportive care®
NA = not applicable; NMA = network meta-analysis; OWSA = one-way sensitivity analysis.

a(0dds ratios for ponesimod versus treatment for annual risk of discontinuation for all treatments except best
supportive care and ponesimod were varied in the OWSA and in the probabilistic sensitivity analysis (the latter
utilizing a lognormal distribution); ranges were set to the bounds of the 95% confidence intervals from the
sampled distributions; those confidence intervals were estimated from the standard errors, which were calculated
from the 95% credible intervals calculated in NMA.
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b Annual discontinuation rates for all treatments were calculated from the annual discontinuation rate of
ponesimod times a relative risk of discontinuation for each treatment versus ponesimod, where the relative risk
was calculated from the odds ratios.

¢ Annual discontinuation rate of ponesimod was varied in the OWSA and in the probabilistic sensitivity analysis
(the latter using a beta distribution); the range was set to the bounds of the 95% confidence interval from the
sampled distribution; that confidence interval was estimated assuming a sample size of 580, the sum of the
clinical trial population sizes used for estimating the discontinuation rate of ponesimod in the NMA.

4 For alemtuzumab and cladribine, this rate is applied only in years 1 to 5. They are both taken for two years and
assumed to have no all-cause discontinuation after year 5.

¢ Considered in the model only as a post-discontinuation treatment.

Source: Janssen NMA (further details in Section B.2.9)

B.3.3.4 Post-discontinuation treatment

All patients who discontinue initial treatment with ponesimod or a comparator in the model
will transition to best supportive care as post-discontinuation treatment by default. This
approach allows the analysis to focus on the differences in treatment effects in the initial
phase of treatment and is in line with models included in previous NICE submissions
(TA312, TA533, TA320 and TA527).(132-134, 137) In addition to the base-case, the model
offers a scenario for each population (ITT and highly active subgroup) to move to an

alternative post-discontinuation treatment:

e 100% best supportive care (BSC) (base-case). By default, all patients in the
ITT population as well as the highly active subgroup will switch to BSC. This
option has been previously used in several models supporting the appraisals
of NICE-recommended DMTs(132-134, 137) and allows the assessment of

differences in treatment effects of the initial DMTs.

e 100% cladribine: The model offers a scenario whereby all patients in the ITT
population (active RRMS) can switch to cladribine (as a highly active
treatment option) instead of BSC. In a clinical setting, patients are more likely
to switch treatment to a second DMT and cladribine was selected since it is
unique to the second line setting and has a different mechanism of action
compared to existing first-line DMTs. Moving all patients to the same
treatment allows for a cleaner comparison of results, even though it is

unlikely that all patients would move to cladribine in clinical practice.

e 100% natalizumab: The model also offers a scenario whereby all patients in
the highly active group (second-line treatment) can switch to natalizumab
(third-line treatment) instead of BSC, in line with recommended treatment
options in the NHSE treatment algorithm.(7) Again, this allows for a cleaner
comparison of results, although it is noted that in clinical practice all patients

would not necessarily move to natalizumab.
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B.3.35 Adverse events

In the model, AEs due to treatment are assumed to occur at defined rates, depending on the
treatment, and result in direct costs and decrements in utility, as described in Sections
B.3.5.3 and Section B.3.4.4, respectively.

The incidence rates for all AEs, excluding PML for natalizumab, were sourced from an SLR
conducted by Janssen (as described in Section B.2.1) based on AE rates reported in
relevant clinical trials. Any AEs with incidence <1% were assumed to be 0, as a conservative
assumption. The incidence rates of PML for natalizumab and the percentage of PML cases
estimated to be fatal were obtained from Hoepner et al. 2017.(230) The default annual
incidence rates AEs of for all treatments considered by the model are shown in Table 42 and
Table 43. The percentages of AEs that are serious were derived from the NMA conducted
by Janssen (Section B.2.9) and are displayed in Table 44 and Table 45.
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Table 42: Annual Incidence of Adverse Events, Part A (Alanine Aminotransferase Increased to Fatigue)

Treatment

Ponesimod

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22
mcg

Interferon beta-1a 30
mcg

Interferon beta-1a 44
mcg

Interferon beta-1b

Ocrelizumab

Pegylated interferon
beta-1a

Teriflunomide

Alemtuzumab

Cladribine

Fingolimod

Natalizumab?

Best supportive care?

ALT AST Alopecia Back Pain Depression Diarrhea Dizziness Dyspnea Fatigue
Increased Increased

ALT = alanine aminotransferase; AST = aspartate aminotransferase; Janssen = Janssen Pharmaceuticals, Inc.

Note: Annual incidence rates for each adverse event for each comparator were varied in one-way and probabilistic sensitivity analyses, the latter using a beta distribution,
parameterised with sample sizes used to estimate serious adverse events incidence rates obtained from the Janssen SLR; sample sizes for interferon beta-1a 22mcg were
assumed to be equal to those for interferon beta-1a 44mcg.

@ Considered in the model only as a post-discontinuation treatment.

Source: Janssen NMA (Section B.2.9).

Company evidence submission for ponesimod for relapsing MS [ID1393]
© Janssen (2021). All rights reserved Page 123 of 188



Table 43: Annual Incidence of Adverse Events, Part B (Headache to Upper Respiratory Tract Infection)

Treatment Headache Hypertension Nausea Naso- Urinary Tract Upper PML, Nonfatal PML, Fatal
pharyngitis Infection Respiratory
Tract Infection
Ponesimod
Dimethyl
fumarate
Glatiramer
acetate

Interferon beta-1a
22 mcg

Interferon beta-1a
30 mcg

Interferon beta-1a
44 mcg

Interferon beta-1b

Ocrelizumab

Pegylated
interferon beta-1a

Teriflunomide

Alemtuzumab

Cladribine

Fingolimod

Natalizumab?

Best supportive
care?

bbbk

IIIIFI i

IIIIFI I

bl

kbbb

PML = progressive multifocal leukoencephalopathy.

Note: Annual incidence rates for each adverse event for each comparator were varied in one-way and probabilistic sensitivity analyses, the latter using a beta distribution,
parameterised with sample sizes used to estimate serious adverse events incidence rates obtained from the Janssen SLR; sample sizes for interferon beta-1a 22mcg were
assumed to be equal to those for interferon beta-1a 44mcg.

a Considered in the model only as a post-discontinuation treatment.

Source: Janssen NMA (Section B.2.9).
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Table 44: Percentages of Adverse Events That Are Serious, Part A (Alanine Aminotransferase Increased to Fatigue)

Teriflunomide

Alemtuzumab

Cladribine

Fingolimod

Natalizumab?

Best supportive
care?

Treatment ALT AST Alopecia Back Pain Depression Diarrhea Dizziness Dyspnea Fatigue
Increased Increased

Ponesimod I I | | I I | I

Dimethyl N N N I I N N I N

Glatiramer N N N I I N N I N

acetate

Interferon beta- | [l I I I I I I I I

1a 22 mcg

Interferon beta- | [l I I I I I I I I

1a 30 mcg

Interferon beta- | [l I I I I I I I I

1a 44 mcg

Interferon beta- | [l I I I I I I I I

1b

Ocrelizumab N N N N N N N N

Pegylated I I I I I I I I I

interferon beta-

1a
| N N N N N N N
| | | | | | | |
|| || || || || || || ||
| | | | | | | |
| | | | | | | |
N N | | N N | N

ALT = alanine aminotransferase; AST = aspartate aminotransferase; NMA = network meta-analysis

Note: The percentages of adverse events that are serious for each adverse event for each comparator were varied in one-way and probabilistic sensitivity analyses, the latter
using a beta distribution.

a Considered in the model only as a post-discontinuation treatment.
b Incidence of serious events reported in NMA as “< 1%”". Percentage of events that are serious is assumed to be 0, as a conservative assumption.

Source: Janssen NMA (Section B.2.9).
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Table 45: Percentage of Adverse Events That Are Serious, Part B (Headache to Upper Respiratory Tract Infection)

Dimethyl fumarate

Treatment Headache Hypertension Nausea Naso- Urinary Tract Upper PML, Nonfatal |PML, Fatal
pharyngitis Infection Respiratory
Tract Infection
Ponesimod
Glatiramer acetate

Interferon beta-1a
22 mcg

Interferon beta-1a
30 mcg

| |
H H
Interferon beta-1a . .
44 mcg

Interferon beta-1b

Ocrelizumab

Pegylated
interferon beta-1a

Teriflunomide

Alemtuzumab

Cladribine

Fingolimod

Natalizumab?

Best supportive
care?

PML = progressive multifocal leukoencephalopathy

Note: The percentages of adverse events that are serious for each adverse event for each comparator were not varied in sensitivity analyses, since adverse event incidence
was already varied.

@ Considered in the model only as a post-discontinuation treatment.

Source: Janssen NMA (Section B.2.9).
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B.3.3.6 Mortality

All-cause mortality rates were based on the age- and gender-specific general mortality rates
for the UK, obtained from UK life tables.(231) To account for the increased mortality risk
associated with MS, general mortality rates were adjusted by a relative risk of mortality in
each health state. Data were not available to support the differentiated risks of mortality due
to SPMS versus RRMS, therefore an assumption was made that patients with RRMS and
SPMS with the same EDSS score had the same relative risk of mortality, in line with
previous NICE appraisals in MS (TA624).(135) This assumption is conservative in that it
underestimates the mortality due to MS and, therefore, underestimates the benefits of

treatments that prevent disease progression and relapse.

Default values in the model are estimated using linear interpolation of mortality ratios by
severity from a Canadian study by Pokorski et al. (Table 46), in line with the methodology
used for other recent NICE appraisals (TA624).(135, 232) While this source was recognised
as being dated, more recent scientific literature was not available to inform the model. Linear
interpolation was conducted to offer smoother increases in mortality risk by risk group; the
use of this approach was endorsed by the Evidence Review Group in the evaluation of
pegylated interferon beta-1a (TA624).(135) The model also offers a scenario analysis based
on the raw mortality ratios by severity (without linear interpolation), listed in Table 47. These
raw mortality ratios are included in the model for use in optional scenario analyses. Use of
these relative risks for MS-related mortality would convey a mortality benefit to treatments

and would keep patients in lower EDSS score levels.

Table 46: Relative Risk of Mortality by EDSS Scores (Linear Interpolation)(232)

Relative Risk of Mortality, by EDSS Score

EDSS score 0 1 2 3 4 5 6 7 8 9
RRMS 1.00 1.30 1.60 1.68 1.76 1.84 2.71 3.57 4.44 5.31
SPMS NA 1.30 1.60 1.68 1.76 1.84 2.71 3.57 4.44 5.31

EDSS = Expanded Disability Status Scale; NA = not applicable; RRMS = relapsing-remitting multiple sclerosis;
SPMS = secondary progressive multiple sclerosis.

Note: The relative risk of mortality for both RRMS and SPMS was varied in the OWSA by +10%.
Source: Pokorski et al. 1997.(232)

Table 47: Relative Risk of Mortality by EDSS Scores (Without Interpolation)(232)

Relative Risk of Mortality, by EDSS Score

EDSS score 0 1 2 3 4 5 6 7 8 9
RRMS 1.60 1.60 1.60 1.60 1. 84 1.84 1.84 4.44 4.44 4.44
SPMS NA 1.60 1.60 1.60 1.84 1.84 1.84 4.44 4.44 4.44

EDSS = Expanded Disability Status Scale; NA = not applicable; OWSA = one-way sensitivity analysis;
RRMS = relapsing-remitting multiple sclerosis; SPMS = secondary progressive multiple sclerosis.
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Note: The relative risk of mortality for both RRMS and SPMS was varied in the OWSA by £10%.
Source: Pokorski et al. 1997.(232)

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

EQ-5D data were not collected in the OPTIMUM trial. In line with the approach accepted by
previous NICE committees for appraisals in MS, an SLR was undertaken to identify any
relevant HRQoL data to inform the utility values included model. Further details of the SLR

are provided in Section B.3.4.3 and Appendix H.

B.3.4.2 Mapping

Mapping analyses were not performed as EQ-5D data were sourced from scientific literature
for the individual EDSS health states.

B.3.4.3 Health-related quality-of-life studies
An SLR was conducted to identify health-related quality-of-life studies in RMS relevant to the

decision problem for ponesimod. Details of the methods used to identify and select the
relevant studies are described in Appendix H. A total of 31 studies were identified, including
29 studies previously reported in NICE TA624 and two additional studies published since. Of
the two additional studies identified, one reported utility scores for RRMS patients in Iran,
categorised by treatment and EDSS score, and is summarised in Table 48. It should be
noted that this study considered in isolation may have limited relevance to the UK decision
problem due to the geographical location, and that other studies previously reported in NICE

TAG624 may be more relevant.

In line with the approach accepted by previous NICE committees for appraisals in MS, the
utility values in the CEM were informed by studies identified in previous NICE
appraisals(131-137, 160, 226), which included: Orme et al (2007)(233), Gani et al
(2008)(234) and Acaster et al (2013)(235); details on the HRQoL data used in the CEM are

provided in the following sections.
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Table 48: Summary of relevant health-related quality-of-life studies in RMS (published since TA624)

Selection and recruitment: related
costs and outcomes data were
collected for the studied patients
on a cross-sectional basis. It was
carried out on the patients
referring to the MS Society and
the Department of Special
Diseases in Iran, Shiraz University
of Medical Sciences.

Inclusion/exclusion criteria:
Patients using Fingolimod or
Natalizumab for at least 1 year

MS phenotype: RRMS
Sex: female (81.47%)
Age (years), mean (SD):

FNG 35.22 (7.91)
NTZ 35.55 (8.11)

Sample size: 81
FNG 50
NTZ 31

questionnaire;
original scores used
to calculate utilities
not provided)

Instrument
completed by:
Patients

EDSS 0-2.5 (no limitation
or slight limitation in
mobility),

EDSS 3-5.5 (moderate
mobility limitation), EDSS
6-7.5 (walking

with auxiliary equipment or
using wheelchairs), EDSS
8-9.5 (limited to bed),
death (natural causes or
EDSS 10),

relapse EDSS 0-2.5
(relapse or a change in
disability EDSS

0-2.5), and relapse EDSS
3-5.5 (relapse or a change
in disability

EDSS 3-5.5)

Author, Year Country Study Details Method of Health State Description Mean (SD) Utility Estimate
Elicitation and
Valuation
Rezaee et al. Iran, Fars CEA and CUA Utility scores Different health statuses For NTZ,
2019(236) Province (in Response rate: NR (calculated using based on the EDSS score EDSS 0.0-2.5: 0.68 (0.19)
2016) the EQ-5D-3L are:

EDSS 3.0-5.5: 0.46 (0.12)

For FNG,
EDSS 0.0-2.5: 0.75 (0.1)
EDSS 3.0-5.5: 0.42 (0.19)

CEA = cost-effectiveness analysis; CUA = cost-utility analysis; EDSS = expanded disability status scale; EQ = EuroQol; FNG = fingolimod; MS = multiple sclerosis; NR = not

reported; NTZ = natalizumab; RRMS = relapsing-remitting multiple sclerosis; SD = standard deviation.
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B.3.4.4 Health-related quality-of-life data used in the cost-effectiveness
analysis

In the model, patient utility can be affected by three factors: distribution of patients across

health states, decrements due to relapses and decrements due to AEs from treatment.

Utilities are calculated across all modelled patients in each time step, then accrued over the
model time horizon. In each model time step, patient utilities are calculated as a weighted
average of utility for patients across the health states. The resulting number is reduced by
subtraction to reflect decrements due to relapses and AEs. Decrements due to relapses and
AEs are calculated as the number of each of those associated events occurring in the time

step multiplied by the utility decrement associated with each of the events.

The default values for health-state utilities for each EDSS health state and the utility
decrement per relapse were based on a published regression of quality-of-life responses
from the 2005 UK MS burden-of-iliness survey of patients and caregivers of patients with MS
as reported by Orme et al.(233) This is in line with most previous NICE appraisals in MS
(TA127, TA254, TA312, TA320, TA303, TA493, TA527 TA533, TA624).(131-137, 160, 226)
Values were assessed using the EQ-5D utility scoring system, where respondent domain

scores were converted to a single utility weight, using the UK value set.(233)

Patients who are in SPMS health states were assumed to have utility values that are 0.045
less than the utility values for patients with RRMS with the same EDSS score, based on the
study by Orme et al.(233) The utility decrement of 0.071 per relapse reflects utility reductions
for all patients with recent relapses and is assumed to remain constant across all health
states.(233)

Health-state utilities for each EDSS score health state and the utility decrement per relapse
are reported in Table 49 for RRMS and SPMS.

Table 49: Utility values and relapse utility decrements, by EDSS score(233)

Utility without relapse Utility
decrement
per relapse

EDSS | O 1 2 3 4 5 6 7 8 9 0-9

score

RRMS | 0.87 | 0.799 | 0.705 | 0.574 | 0.610 | 0.518 | 0.460 | 0.297 | -0.049 | -0.195 | 0.071
0

SPMS | NA 0.754 | 0.660 | 0.529 | 0.565 | 0.473 | 0.415 | 0.252 | -0.094 | -0.240 | 0.071

Note: Utility values without relapse and the relapse utility decrements were varied in the OWSA by +10%

EDSS = Expanded Disability Status Scale; NA = not applicable; OWSA = one-way sensitivity analysis;
RRMS = relapsing-remitting multiple sclerosis; SPMS = secondary progressive multiple sclerosis
Source: Orme et al. 2007
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B.3.4.4.1 Adverse event utility decrements

Utility decrements for AEs were calculated as weighted averages of decrements for serious
and non-serious AEs (Table 50). The default utility decrements per AE were calculated as
the utility decrement per day of each event multiplied by the number of days in a year in
which the event reduces utility. Where available, inputs were based on previous NICE
appraisals (TA441, TA533 and TA624).(134, 135, 237) The default annual utility decrements
for diarrhoea and nausea were sourced from Mauskopf et al. (2016).(221) Those for
dyspnoea and hypertension were sourced from Soini et al. (2017) and Paracha et al. (2018),
respectively.(238, 239) The default annual utility decrement for alopecia was derived from a
disutility from TA303 and a duration assumption from Travis et al. (2018).(131, 240) The
annual utility decrement of increased AST was assumed to be equal to that of increased
ALT.

Table 50: Adverse Event Utility Decrements(131-133, 237-240)

Adverse Event Serious Adverse-Event Utility Nonserious Adverse-Event Utility
Decrement Decrement

ALT increased 0.0000 0.0000
AST increased 0.0000 0.0000
Alopecia 0.0037 0.0000
Back pain 0.0336 0.0072
Depression 0.5600 0.0339
Diarrhoea 0.0000 0.0000
Dizziness 0.0000 0.0000
Dyspnoea 0.0003 0.0000
Fatigue 0.0000 0.0000
Headache 0.0331 0.0040
Hypertension 0.0300 0.0000
Nausea 0.0000 0.0000
Nasopharynagitis 0.0000 0.0000
Urinary tract infection 0.0014 0.0014
Upper respiratory 0.0077 0.0038
tract infection

PML, nonfatal 0.3000 0.3000
PML, fatal 1.0000 1.0000

ALT = alanine aminotransferase; AST = aspartate aminotransferase; NICE = National Institute for Health and
Care Excellence; PML = progressive multifocal leukoencephalopathy.

Note: The utility decrements for adverse events were varied in the sensitivity analysis, using a beta distribution
and an assumed sample size of 100.

Sources: NICE TA320, NICE TA303, NICE TA 441, TA527; Soini et al. (2017); Paracha et al. (2018); Travis et al.
(2018).(131-133, 237-240)
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B.3.4.4.2 Caregiver disutilities

To reflect the considerable burden of MS on caregivers (as described in Section B.1.3.1.6),
the model also includes caregiver disutilities by EDSS score for RRMS and SPMS, in line
with previous NICE appraisals (TA624, TA527).(133, 135) Default caregiver disutilities for all
EDSS scores for both RRMS and SPMS are presented in Table 51 by EDSS score
level.(235) The findings from the Acaster et al. (2013) publication were used as the source
for caregiver disutilities as this study was the most recent and relevant source.(235) In this
study, the caregiver utility values were estimated from a regression, which in turn was
estimated from data obtained from cross-sectional observational study of 200 caregivers of
patients with MS and matched controls.(235) This source was used in several recent NICE
evaluations of MS therapies (TA624, TA527).(133, 135) The sample size obtained from
Acaster et al. (2013) was used to model the uncertainty of these inputs in the probabilistic
sensitivity analysis. Caregiver disutility associated with each EDSS score was conservatively
assumed to be the same for RRMS vs. SPMS, given a lack of data supporting differentiated

values; this assumption is in line with previous MS NICE submissions (TA624).(135)

Table 51: Caregiver Utility Decrements by EDSS Scores, From Acaster et al.
(2013)(235)

Caregiver Utility Decrements

EDSS | O 1 2 3 4 5 6 7 8 9
score

RRMS | 0.002 0.002 0.045 0.045 0.142 0.160 0.173 0.030 0.095 0.095

SPMS | NA 0.002 0.045 0.045 0.142 0.160 0.173 0.030 0.095 0.095

EDSS = Expanded Disability Status Scale; NA = not applicable; RRMS = relapsing-remitting multiple sclerosis;
SPMS = secondary progressive multiple sclerosis.

Note: Caregiver utility decrements were varied in the sensitivity analysis, using a beta distribution and a sample
size of 200.
Source: Acaster et al. 2013(235)

Alternative values from Gani et al. (2008) are provided for the scenario analysis (Table 52)
and were used in a previous economic evaluation of natalizumab.(234) Disutilities reported
in Gani et al. (2008) were derived from a maximum caregiver disutility of 0.14 taken from a
NICE Alzheimer’s disease (AD) health technology assessment (HTA) and weighted across
EDSS score levels using hours of unpaid care from the 2005 UK MS burden-of-illness
survey. Carer disutility values for AD are based on a publication by Neumann et al. 1999 and
were cited in the NICE appraisal for AD treatments.(241) These values were first used in the
natalizumab submission (TA127)(226) and then in the daclizumab submission (TA441).(237)
At the time, no systematic study had been done in carers of MS patients but it was assumed
that there is a similar level of caregiver burden in both cases. Carer disutility values for the

CEM were calculated as follows:
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o Forevery EDSS level, the number of hours of care per day required by
caregivers of patients with MS was taken from the UK MS study of 2005.
Patients at EDSS 9 needed 14.8 hours of care per day this was set to 100%

of the maximum time needed.

¢ Based on mean caregiver utility of 0.86 in AD from the publication, a
maximum disutility of 0.14 was assumed when caring for people with MS in
the worst health state (EDSS 9)

e The number of hours of care for each EDSS was then multiplied by a utility
value of 0.14

Table 52: Caregiver Utility Decrements, by EDSS Scores, From Gani et al (2008)

Caregiver Utility Decrements

EDSS |0 1 2 3 4 5 6 7 8 9
score

RRMS | 0.00 0.00 0.00 0.01 0.01 0.02 0.03 0.05 0.11 0.14

SPMS | NA 0.00 0.00 0.01 0.01 0.02 0.03 0.05 0.11 0.14

EDSS = Expanded Disability Status Scale; NA = not applicable; RRMS = relapsing-remitting multiple sclerosis;
SPMS = secondary progressive multiple sclerosis.

Note: Caregiver utility decrements were varied in the sensitivity analysis, using a beta

distribution and an assumed sample size of 100

B.3.5 Cost and healthcare resource use identification, measurement
and valuation

A SLR was conducted to identify cost and healthcare resource use studies in RMS relevant
to the decision problem for ponesimod. Details of the methods used to identify and select the
relevant studies are described in Appendix I. A total of 124 studies were identified, including
114 studies previously reported in NICE TA624 and 10 additional studies published since.

Of the 10 additional studies identified, none reported UK-specific resource utilisation or costs
in patients with MS; however, one international cross-sectional study included the UK

alongside France, Germany, ltaly, Spain and the US, and is summarised in Table 53.

In line with the approach accepted by previous NICE committees for appraisals in MS, the
cost and healthcare resource use values in the CEM were informed by studies identified in
previous NICE appraisals(132, 135); details on the cost data used in the CEM are provided

in the following sections.
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Table 53: Summary of relevant cost and healthcare resource utilisation studies in RMS (published since TA624)

vs. delayed (n=101) with
lower work productivity
activity impairment (25.3%
vs. 40.1%; p=0.003).

Author, Country | Patient Study | Year and | Study Direct Costs (Medical Indirect Costs Total Costs and Cost
Year Population | Period | Currency | Design/Approach | and Non-medical) Drivers
Reported | Used, and
Setting
Acosta et | France, Age: NR 2014 - | NR International 1L NTZ was associated The use of 1L NTZ (n=79) Delayed NTZ use is
al. Germany, | Sex: NR 2018 cross-sectional with fewer hospitalisations | vs. delayed (n=189) was associated with greater
2020(242) | ltaly, Sample study (5 vs. 38 among 100 associated with downstream HCRU use
Spain, size: person-years; p=0.004) significantly fewer and work productivity
UK and 1L NTZ: 79 and fewer hospitalisation professional caregiver activity impairment.
us Delayed days (6 vs. 16 among 100 | hours (0.00 vs. 0.06 per
NTZ: 189 person-years; p=0.023). week; p=0.001).
MS
Phenotype: An exploratory analysis
RRMS associated 1L NTZ (n=29)

1L = first-line; HCRU = healthcare resource utilisation; MS = multiple sclerosis; NR = not reported; NTZ = natalizumab; RMS = relapsing multiple sclerosis; RRMS = relapsing-

remitting multiple sclerosis; UK = United Kingdom; USA = United States.
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B.3.5.1 Intervention and comparators’ costs and resource use

Direct treatment costs (acquisition, administration, and monitoring costs) are reported in
Table 54. Those costs are differentiated by the first year and subsequent years, to account
for differences in the frequencies and health care resource use required for administration
and monitoring during the treatment initiation period and for differences in the treatment
maintenance period for some treatments. They are considered independent of the costs of

disease management, relapse, and AEs.

The acquisition costs for treatments were obtained from the British National Formulary(243)
when available. The model allows for discount rates to be applied (in all years) to acquisition
costs of each treatment; these discount rates are specific to each treatment option.

However, in the default setting, no discount is applied for any treatments. Because cladribine
and alemtuzumab are primarily administered over 2 years, the acquisition and administration
costs for those treatments were calculated using modified methods. Further details on the
methods used to calculate the costs of alemtuzumab and cladribine are provided in

Section B.3.5.1.1.

Oral DMTs (ponesimod, teriflunomide, cladribine, and dimethyl fumarate) and best
supportive care were assumed to have no administration costs because they can be taken
by patients at home, without incurring additional health care resources. Estimates for annual
treatment administration costs for all other treatments were calculated by combining
treatment-specific resource utilisation frequencies (e.g., nurse and physician visits, infusions,
MRIs, lab tests) with standard UK unit costs published by the Personal Social Services
Research Unit(244) and the NHS Reference Costs 2018-2019.(225) Resource use for
administration of pegylated interferon, glatiramer acetate, interferon beta-1a, and interferon
beta-1b were taken from Table 41 of TA624.(245) Resource use for administration of

alemtuzumab, ocrelizumab, and fingolimod were taken from Table 47 of TA533.(205)

Estimates for annual monitoring costs for treatments were calculated by combining
treatment-specific resource use measures with unit costs (Table 54). Default values for
resource unit costs were taken from the UK list prices in the British National Formulary.(243)
Resource use for each treatment was consistent with those used in TA533(205) for all
treatments except ponesimod and cladribine, neither of which were included in the NICE
report. Monitoring costs for ponesimod were assumed to be 30% of the monitoring costs of
fingolimod in year 1 only, based on (a) 30% of patients requiring first-dose observation,
which was based on an estimated 18.5% of OPTIMUM patients assessed as “being at risk
for symptomatic bradycardia (i.e., HR <55 bpm, first or second degree atrioventricular [AV]

block or cardiac disorders in medical history)” and then inflated, since certain cardiovascular
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conditions were excluded from the trial; (b) per-patient costs of first-dose monitoring for
ponesimod, which were assumed to be equal to the per-patient first-dose monitoring costs of
fingolimod; and (c) no monitoring in year 2. Cladribine monitoring costs were taken from the
committee papers for TA493 (TA493 was later replaced by TA616),(160) as it was not
included as a comparator in TA533.(205)

The annual cost of ponesimod used in the economic model was |Ji)j. due to rounding

across a full 365.25 days in the year.

Table 54: Annual Treatment Costs

Treatment Acquisition Administration Monitoring

Year 1 Years 2+ Year 1 Years 2+ Year 1 Years 2+
Ponesimod £0.00 £0.00 £123.44 £0.00
Dimethyl £17,910.29 £17,910.29 £0.00 £0.00 £454.88 £222.25
fumarate
Glatiramer £6,704.29 £6,704.29 £165.00 £0.00 £275.24 £223.84
acetate
Interferon beta- | £8,003.15 £8,003.15 £165.00 £0.00 £322.20 £244.18
1a 22 mcg
Interferon beta- | £8,531.20 £8,531.20 £165.00 £0.00 £315.92 £244.18
1a 30 mcg
Interferon beta- | £10,608.03 £10,608.03 £165.00 £0.00 £322.20 £244.18
1a 44 mcg
Interferon beta- | £7,263.97 £7,263.97 £165.00 £0.00 £315.92 £244.18
1b
Ocrelizumab £19,160.00 £19,160.00 £1,865.66 £1,251.05 £293.88 £229.41
Pegylated £8,531.20 £8,531.20 £165.00 £0.00 £315.92 £244.18
interferon
Teriflunomide £13,538.25 £13,538.25 £0.00 £0.00 £307.72 £209.60
Alemtuzumab? | £35,225.00 £21,135.00 £3,131.92 £1,902.68 £731.76 £663.91
Cladribine? £24,566.88° | £24,566.88° | £0.00 £0.00 £604.61 £190.26
Fingolimod £19,175.63 £19,175.63 £614.62 £0.00 £411.48 £228.82
Natalizumab® £14,740.45 £14,740.45 £8,017.47 £8,017.47 £562.85 £375.27/

£511.45¢

Best supportive | £0.00 £0.00 £0.00 £0.00 £0.00 £0.00
careP

NHS = National Health Service; NICE = National Institute for Health and Care Excellence.

Sources: British National Formulary (2020); Curtis and Burns (2019); NHS (2020); NICE TA624, NICE TA533,
NICE TA493.(160, 205, 225, 243-245)

a Cladribine and alemtuzumab are given to most patients for 2 years only. Therefore, annual acquisition costs in
years 3 to 5 are equal to weighted averages of costs for the portions of patients receiving retreatment and no
costs for all other patients; details are provided in Section B.3.5.1.1.

b Considered in the model only as a post-discontinuation treatment.

¢ Reflects monitoring costs for years 2 and years 3 and beyond, respectively. When natalizumab is applied as a
post-discontinuation treatment for the highly active subgroup, natalizumab’s year 3 and beyond monitoring costs
are used instead of year 2 and beyond. This was because monitoring costs of patients on that treatment differ
between year 2 and year 3 onwards, and year 3 costs better represent those patients’ long-term costs.
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B.351.1 Direct costs for alemtuzumab and cladribine

Alemtuzumab and cladribine are both administered over two years and, for most patients,
not administered in following years. The acquisition and administration costs for both of
these treatments were applied as calculated for year 1 and year 2. For years 3 through 5,
however, the model’s costs were calculated to capture the costs of those patients who
received an additional course in each of those years. The cost for each of those treatments
was equal to a weighted average of no cost and the year 2 cost applied to 28.0%, 11.0%,
and 1.0%, respectively, of alemtuzumab patients and 9.3%, 4.2%, and 3.2%, respectively, of
cladribine patients.(160) The NICE committee on daclizumab (TA441) favoured a maximum
of four treatment courses;(246) therefore, no re-treatment after year 5 was assumed. After
this time, patients on alemtuzumab no longer incurred drug acquisition or administration
costs but continued to benefit from the effectiveness of the treatments until they transitioned
to subsequent treatment or best supportive care. The monitoring costs were applied every

year after treatment initiation until patient discontinuation.

B.3.5.1.2 Direct costs for post-discontinuation treatment

The base case post-discontinuation treatment is best supportive care, which incurs no
specific treatment costs. Direct costs are incurred only for post-discontinuation treatment in
those scenario analyses that consider post-discontinuation DMTs and cladribine for the ITT

population and natalizumab for the highly active subgroup.

The model allows for consideration of a post-discontinuation DMT if the user chooses not to
apply the default setting in which all patients who discontinue treatment begin best
supportive care. The model calculates the costs of the post-discontinuation treatment based
on the costs for year 2 and beyond for acquisition, administration, and monitoring of the

DMT, with the following exceptions:

¢ Monitoring costs for natalizumab in year 3 and beyond are applied in post-
discontinuation treatment cost calculations, since monitoring costs of patients on that
treatment differ between year 2 and year 3 onwards, and year 3 costs better represent

those patients’ long-term costs.

e The acquisition and administration costs of cladribine in post-discontinuation treatment
costs are calculated from weighted annual averages across a 5-year period, given
expected retreatment rates. This was because the model does not individually track
patients' post-discontinuation treatment, or the number of years patients are receiving a
post-discontinuation treatment. As a result, costs for treatments that vary by year

required assumptions so that they could be reflected accurately in the model structure.
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B.3.5.2 Health-state unit costs and resource use

The default annual direct management costs, and cost per relapse for RRMS and SPMS, by
EDSS score health state (Table 55), were obtained from Table 43 of TA624.(245) These
costs were inflated from previously reported values in TA320(132) published by Tyas et al.
(2007).(247) Costs were inflated to 2019 currency levels using the Hospital and Community

Health Services index from the 2019 Personal Social Services Research Unit.(244)

Disease management costs include health care cost (e.g., inpatient care, day admissions,
consultations, tests, and non-DMT medications) and costs for community services
(e.g., nurse visit, home helper) and major investments (e.g., purchase of a wheelchair,

transform the house or car).

Table 55: Annual Direct Management and Relapse Costs, by EDSS Score

EDSS Score | RRMS SPMS
Management costs

0 £998.74 NA

1 £1,039.11 £1,386.86
2 £760.70 £1,108.45
3 £4,165.75 £4,512.46
4 £2,018.19 £2,364.90
5 £3,422.64 £3,771.42
6 £4,569.38 £4,916.10
7 £12,027.36 £12,374.08
8 £29,293.73 £29,641.48
9 £23,439.95 £23,788.74
Relapse costs

0-9 | £2,243.81 £2,243.81

DMT = disease-modifying therapy; EDSS = Expanded Disability Status Scale; NA = not applicable;
NICE = National Institute for Health and Care Excellence; RRMS = relapsing-remitting multiple sclerosis;
SPMS = secondary progressive multiple sclerosis.

Note: The direct management costs by EDSS score and relapse costs for both RRMS and SPMS were varied
using the gamma distribution and an assumption that the standard error of the mean is 25% of the mean in the
sensitivity analysis. Disease management costs include health care costs (e.g., inpatient care, day admissions,
consultations, tests, and non-DMT medications) and costs for community services (e.g., nurse visit, home helper)
and major investments (e.g., purchase of a wheelchair, transform the house or car).

Sources: NICE TA624, NICE TA320; Curtis and Burns (2019); Tyas et al. (2007).(132, 244, 245, 247)

B.3.5.3 Adverse reaction unit costs and resource use

The direct costs per serious and nonserious AEs were estimated by combining resource

utilisation frequencies reported in NICE technology appraisals(205, 237, 245) with the
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standard UK unit costs(225, 244) (see Table 56). Resource utilisation assumptions were

needed to estimate costs for the following adverse reactions:

e Costs associated with increased aspartate aminotransferase (AST) were assumed to be

the same as those for increased alanine aminotransferase (ALT.)

e Alopecia was assumed to have no associated costs, an assumption based on Travis et

al. (2018).(240)

e Serious diarrhoea, dyspnoea, and hypertension all were assumed to be associated with

one hospital admission, with the rationale that serious versions of those events would

warrant inpatient care.

e Serious nausea events were assumed to incur the costs of cyclizine 50 mg.

Table 56: Adverse Event Costs

Adverse Event Costs per Nonserious Event Costs per Serious Event
ALT increased £0.00 £210.60
AST increased £0.00 £210.60
Alopecia £0.00 £0.00
Back pain £0.00 £912.14
Depression £2,873.26 £12,110.80
Diarrhoea £0.00 £1,770.94
Dizziness £0.00 £168.33
Dyspnoea £0.00 £1,196.31
Fatigue £0.00 £249.40
Headache £0.00 £220.24
Hypertension £0.00 £1,849.29
Nausea £0.00 £5.78
Nasopharyngitis £0.00 £39.00
Urinary tract infection £2.11 £1,254.62
Upper respiratory tract infection £39.00 £39.00
PML, fatal £19,391.18 £19,391.18
PML, nonfatal £19,391.18 £19,391.18

ALT = alanine aminotransferase; AST = aspartate aminotransferase; NICE = National Institute for Health and
Care Excellence; PML = progressive multifocal leukoencephalopathy.

Note: The adverse-event costs were varied using the gamma distribution and an assumption that the standard
error of the mean is 25% of the mean in the sensitivity analysis.

Sources: NICE TA441, NICE TA533, NICE TA624; Curtis and Burns (2019); Travis et al. (2018); Thompson et al.
(2017).(79, 205, 237, 240, 244, 245)
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B.3.6 Summary of model features

A summary of the model features discussed in the previous sections is presented in Table 57, alongside a comparison with models included in

previous NICE appraisals of treatments for RMS/RRMS.

Table 57: Features of the economic analysis(135)

Factor Previous appraisals Current appraisal*
TA254 TA303 TA312 TA320 TA493 TA527 TA533 TA624 Chosen Justification
values

Source of London, Trial placebo |Trial placebo |Trial placebo |BCMS BCMS BCMS BCMS for BCMS for In line with the
natural Ontario arm for EDSS |arm for EDSS |arm for EDSS transitions transitions majority of
history EDSS 0-6 0-6 0-7 across EDSS |across EDSS |previous

London London London for patients levels for submissions

Ontario for Ontario for Ontario for with RRMS patients with

EDSS 7-9 EDSS 7-9 EDSS 8-9 London RRMS

Committee Committee Ontario for London Ontario

considered considered transitions from|for transitions

EDSS EDSS RRMS to from RRMS to

improvements |improvements SPMS and EDSS

more more during SPMS

appropriate appropriate
Source of Patzold et al. |Held et al. Held et al. Patzold et al. |CLARITY UK MS survey |Patzold et al. |Patzold et al. |Patzold etal. |In line with the
natural (1982)(227) |(2005)(248) (2005)(248) (1982)(227) trial(249) and (1982)(227) (1982)(227) (1982)(227) majority of
history combined combined with |combined with [combined with |Tremlett et al. combined with |combined with |combined with |previous
relapse with UKMS |Orme et al. Orme et al. UK MS survey |(2010)(250) UK MS survey |UK MS survey [UK MS survey [submissions

survey data [(2007)(233) (2007)(233) data data data data

data, divided |data, divided

by assumption |by assumption

about about

hospitalised vs.|hospitalised vs.

non- non-

hospitalised hospitalised
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Factor

Previous appraisals

Current appraisal*

TA254 TA303 TA312 TA320 TA493 TA527 TA533 TA624 Chosen Justification
values
Source of Pokorski Pokorski Pokorski Pokorski Jick et al. Not applied Pokorski Pokorski Pokorski In line with the
MS mortality |(1997)(232) |(1997)(232), (1997)(232), (1997)(232), (2014)(251) (1997)(232), (1997)(232), (1997)(232), majority of
multiplier extrapolated |extrapolated |extrapolated extrapolated |extrapolated |extrapolated previous
for EDSS for EDSS for EDSS for EDSS for EDSS for EDSS submissions
states states states states states states
Application * ARR * ARR * ARR * ARR * ARR * ARR * ARR * ARR * ARR In line with
Z;ftersftme”t * CoPs * CDP6M * CDP6M * CDP6M * CDP6M * CDP6M * CDP6M * CDP6M * CDA3M |2IPV0CS
* SPMS * SPMS * SPMS * SPMS * SPMS
transitio transitio transitio transitio transitio
n n n n n
Model 21 states 21 states 21 states 21 states 11 states 21 states 21 states (31 |21 states 20 states Use of EDSS
structure based on 10 |based on 10 based on 10 based on 10 based on 10 based on 10 |when RRMS |based on 10 based on 10 states is in line
EDSS states |[EDSS states |EDSS states |EDSS states |EDSS states |EDSS states |DMT and EDSS states |EDSS states |with previous
for RRMS, 10|for RRMS, 10 |for RRMS, 10 |for RRMS, 10 [representing |for RRMS, 10 |RRMS BSC for RRMS, 10 |for RRMS, 9 submissions
EDSS states |EDSS states |EDSS states |EDSS states |RR and EDSS states [states are EDSS states |EDSS states
for SPMS for SPMS and |for SPMS and |for SPMS and |secondary- for SPMS and |considered for SPMS and |for SPMS and
and 1 death |1 death state |1 death state |1 death state |progressive 1 death state |separately) 1 death state |1 death state
state forms of MS based on 10
and 1 death EDSS states
state for each of
RRMS, DMT,
RRMS BSC,
and SPMS
BSC and death
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Factor

Previous appraisals

Current appraisal*

year =2

year 22

TA254 TA303 TA312 TA320 TA493 TA527 TA533 TA624 Chosen Justification
values
Time horizon |50 years 50 years 50 years 30 years 50 years 50 years 50 years 50 years 50 years Reflects a
lifetime horizon
as patients
starting in the
model are
aged 35 to 40
years. This is
in line with
previous NICE
submissions
and
recommended
best practices
from NICE and
ISPOR
Treatment |50% waning |25% after 2 25% after 2 25% after 2 25% after 2 25% after 2 25% after 2 25% after 2 25% after 2 In line with the
waning after 5 years |years and 50% |years and 50% |years and 50% |years and 50% |years and 50% |years and 50% |years and 50% |years and 50% |majority of
effect? after 5 years |after 5 years, |after 5years |after 5years |after5years |after 5years |after5years |after 5years |previous
time- submissions
dependent rate
of treatment
Application |Trial data Trial data Trial data Trial data Trial data UK MS survey, |Trial data Trial data Trial data In line with the
of treatment |(discontinuati |(treatment (treatment (treatment (treatment Tappenden et |(treatment (treatment (treatment majority of
withdrawal |on due to discontinuation |discontinuation |discontinuation |discontinuation |al. (2001) discontinuation |discontinuation |discontinuation |previous
AEs), ), constant ), constant ), constant ), constant ), constant ), constant ), constant submissions
constant annualised annualised annualised annualised annualised annualised annualised
annualised [rates for year |rates for year [rates rates rates rates rates
rates 1-2, 50% for  |1-2, 50% for
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Factor Previous appraisals Current appraisal*
TA254 TA303 TA312 TA320 TA493 TA527 TA533 TA624 Chosen Justification
values
Stopping rule * EDS * EDSS ¢ EDSS * EDSS * EDSS * By * EDSS ¢ EDSS * EDSS|In line with the
S>7 >7 27 >7 >7 individ 27 27 >7 majority of
ual previous
* SP ¢ SPMS * SPMS ¢ SPMS ¢ SPMS treatm * SPMS * SPMS *  SPMS|sybmissions
MS transit transit transit transit ent transit transit transit
tran ion ion ion ion ion ion ion
sitio (scen (scen (scen (scen (scen
n ario) ario) ario) ario) ario)
(sce
nari
0)
Source of Orme et al. |Trial data and |Trial data and |Trial data and |Trial data, Orme et al. Trial data and |Trial data and |Orme et al. In line with the
patient (2007)(233) |Orme et al. Orme et al. Orme et al. Hawton etal. |(2007)(233) Orme et al. Orme et al. (2007)(233) majority of
utilities (2007)(233) (2007)(233) (2007)(233) (2016)(80), (2007)(233) (2007)(233) previous
and Orme et submissions
al. (2007)(233)
Source of Ormeetal. |Orme etal. Orme et al. UK MS survey |Orme et al. Not applied Orme et al. Orme et al. Orme et al. In line with the
relapse (2007)(233) {(2007)(233) (2007)(233) (2005) (later  [(2007)(233) (2007)(233) (2007)(233) (2007)(233) majority of
disutilities (non- (non- published by previous
hospitalised) |hospitalised) |Orme et al. submissions
and Prosser et |and Prosser et |(2007)
al. (2003) al. (2003)
(hospitalised) |(hospitalised)
Source of Loveman et [Loveman et al. [Loveman et al. |Loveman et al. |No caregiver |Acasteretal. |Loveman et al. |Acasteretal. |Acasteretal. |The most
caregiver al. (2006)(252) (2006)(252) (2006)(252) disutilities (2013)(235) (2006)(252) (2013)(235) (2013)(235) recent and
disutilities (2006)(252) |and UK MS and UK MS and UK MS and UK MS relevant source
and UK MS |survey data survey data survey data survey data was used and
survey data is in line with
TA527 and
TA624

Company evidence submission for ponesimod for relapsing MS [ID1393]

© Janssen (2021). All rights reserved

Page 143 of 188




Factor Previous appraisals Current appraisal*
TA254 TA303 TA312 TA320 TA493 TA527 TA533 TA624 Chosen Justification
values
Source of UK MS Tyas et al. Tyas et al. UK MS survey [Kobelt et al. Tyas et al. Tyas et al. UK MS survey |Tyas et al. In line with
EDSS costs [survey (2007)(247) (2007)(247) (2005) (NHS & [(2000), direct [(2007)(247) (2007)(247) (2005) (direct  |(2007)(247) previous
(2005), direct |(direct medical |(direct medical |PSS) costs for EDSS medical only), |inflated to 2019 |submissions
medical and |and midpoint of|only) 0-7, direct & inflated to 2019 |for direct
non-medical |non-medical) indirect costs medical costs
(NHS & PSS) for EDSS 8-9 only
(later
published by
Tyas et al.
[20077)
Source of Tyas et al. Dee et al. Dee et al. UK MS survey |Not reported |Tyas et al. Tyas et al. Tyas et al. Tyas et al. In line with
relapse costs [(2007)(247) ((2012)(253) (2012)(253) (2005) (2007)(247) (2007)(247) (2007)(247) (2007)(247) TAG24
inflated to 2019 |submission

*Only default parameters for the ITT model are reported.

AE = adverse event, ARR = annualized relapse rate, BCMS = British Columbia Multiple Sclerosis, CDP6M = confirmed disability progression sustained for 6 months, EDSS =
Expanded Disability Status Scale, ISPOR = International Society for Pharmacoeconomics and Outcomes Research, MS = multiple sclerosis, NHS = National Health Service,
NICE = National Institute for Health and Care Excellence, PSS = personal social services, RRMS = relapsing-remitting multiple sclerosis; SPMS = secondary-progressive

multiple sclerosis, TA = technology appraisal, UK = United Kingdom.

Source: The values for previous appraisals are based on the NICE committee papers of TA624 (Company submission, Table 26).
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B.3.7 Summary of base-case analysis inputs and assumptions

B.3.7.1

Summary of base-case analysis inputs

Table 58: Summary of variables applied in the economic model

Measurement of

Reference to

publications (Table 50)

Variable Value uncertainty and section in
distribution submission
Population characteristics
Age 36.7 years B.3.3.1
Gender (female) 64.02% Scenario analysis B.3.3.1
Baseline EDSS distribution OPTIMUM ftrial B.3.3.1
Model structure
Time horizon 50 years Fixed B.3.2.2.2
Cycle length 1 year Fixed B.3.2.21
Discount rates for costs and 3.5% for costs and health . .
Scenario analysis B.3.2.2.3
outcomes outcomes
Half cycle correction Yes Fixed B.3.2.21
Transition probabilities
Baseline Relapse Rates for Values based on Patzold et
RRMS and SPMS al. (Table 37) Lognormal B.3.3.23
Baseline EDSS transitions for | Values based on British Dirichlet; Scenario B.3.3.2.1
RRMS Columbia dataset (Table 32) | analysis e
Baseline conversion to SPMS Values based Mauskopf et al. Beta B.3.3.2.2
(Table 36)
Baseline EDSS Transitions Values based on London .
for SPMS Ontario dataset (Table 35) Dirichlet B.3.321
Values based on Pokorski et Loanormal: Scenario
Relative mortality risk al. 1997; with linear angl sis ’ B.3.3.6
interpolation (Table 46) y
Treatment effect
Relapse rate (relative risk vs Values based on Janssen’s
natural history) NMA (Table 38) Lognormal B.3.3.31
- . Values based on Janssen’s . .
Disablly progression ;hazard NMA (Table 39 for ITT) Lognormal; Scenario | g 33.3.1
Y (Table 40 for highly active) Y
Annual discontinuation risk OPTIMUM trial; Ponesimod Beta; Scenario
; . X B.3.3.3.3
for ponesimod phase 2 trial analysis
Annual discontinuation risk Values based on Janssen’s Lognormal; Scenario
for comparators (relative risk NMA gnormat; B.3.3.3.3
- (Table 41) analysis
vs ponesimod)
Utilities
Utility values and relapse
utility decrements by EDSS | Yalues based on by Orme et | B.3.4.4
al. 2007 (Table 49)
score
Values based on previous
Utility decrements due to AEs | NICE appraisals and Beta B.3.4.41
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Caregiver disutility included Normal: Scenario

Caregiver disutility based on Acaster et al (Table | . B.3.4.4.2
51) analysis

Adverse events
Based on a SLR conducted

Annual incidence of AEs by Janssen (Table 42, 43, Beta B.3.3.5
44, 45)

Costs

Direct treatment costs Table 54 Fixed B.3.5.1

Direct management costs by Values based on previous

EDSS NICE appraisals and Gamma B.3.5.2
publications (Table 55)
Values based on previous

Direct relapse cost NICE appraisals and Gamma B.3.5.2
publications (Table 55)
Values based on previous

AE costs NICE appraisals and Gamma B.3.5.3
publications (Table 56)

ARR = annualised relapse rate; CDA = confirmed disability progression; EDSS = Expanded Disability Status
Scale; MS = multiple sclerosis; NHS = National Health Service; IFN = interferon; QALY = quality-adjusted life
year; RRMS = relapsing-remitting multiple sclerosis, SLR = systematic literature review; SPMS = secondary

progressive multiple sclerosis; UK = United Kingdom; WTP = willingness-to-pay.

B.3.7.2

Assumptions

Table 59 outlines the assumptions made in the model.

Table 59: Model assumptions and justification

Model Aspect

Assumptions

Justification

Model structure

Although clinical disease
progression and treatment
discontinuation depend on the
occurrence and frequency of
relapses, the EDSS-based model
structure does not reflect the
relationship between relapses and
disease progression or the clinical
pathway of switching after multiple
relapses.

This same model structure,
however, has been widely
accepted in the majority of
previous models of MS treatments,
including those submitted to NICE
and described in the published
literature (see summary Table 57)

Transitions between health states
are observed on an annual basis,
and progression between health
states is solely dependent on the
current health state. Therefore,
health states do not consider
disease history or length of time
spent in that state.

Transitions occur on an annual
basis and are dependent only on
current health states, to match
published disease progression and
relapse risk rates(220, 221, 227)

Within a model cycle, patients with
RRMS who do not convert to
SPMS and patients with SPMS
may transition to an EDSS score
health state that is more than

1 point higher than their current
EDSS score health state.

This assumption is consistent with
the progression observed in
analyses of the dimethyl fumarate
trials and London Ontario data
(Mauskopf et al., 2016)(221) and
the British Columbia MS database
(220) It also is aligned with
previous NICE submissions

(e.g., TA533 and TA624)(205,
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Model Aspect

Assumptions

Justification

245) and other MS models (Gani
et al., 2008; Mauskopf et al.,
2016).(221, 234)

Patients who convert from RRMS
to SPMS automatically transition
to an EDSS score health state that
is 1 point higher than their EDSS
score health state before they had
converted to SPMS.

This assumption was based on an
analysis by Mauskopf and
colleagues (2016) of time-to-
SPMS estimates generated from
London Ontario data (Scalfari et
al., 2010)(222) and is applied in
previous MS models (205, 221,
234)

Utilities

Caregiver disutility associated with
each EDSS score was assumed to
be the same for RRMS vs. SPMS.

There is a lack of data supporting
differentiation. This assumption is
conservative in that it
underestimates the disutility due to
MS and, therefore, underestimates
the benefits of treatments that
prevent disease progression and
relapse. It is an assumption that is
in line with the peginterferon NICE
submission. (see summary Table
57)

AEs

Incidence rates of AEs were
assumed to be constant over time.

Those rates were assumed to be
constant over time, to capture
varying incidences of AEs that
may rise and fall over a treatment
duration, given natural tendencies
of some AEs to occur at different
times in a treatment cycle or after
prolonged use of therapies. This
approach is necessary, given the
Markovian structure of the model.

Treatment discontinuation

Discontinuation from treatment
occurs only in the following
circumstances: constant annual
treatment discontinuation rates,
EDSS score (when EDSS score is
>7), or conversion to SPMS.

These discontinuation rules are in
line with the clinical guidance for
MS (NHS, 2019) and the majority
of the models submitted previously
to NICE. (see summary Table 57)

Treatment discontinuation rates
were assumed to be constant over
time.

Those rates were assumed to be
constant over time, to capture
fluctuations in rates from multiple
sources, each of which may vary
over a treatment duration, given
natural tendencies of some
sources to occur at different times
in a treatment cycle, such as
discontinuation due to AEs or
nonresponse that may be more
likely to occur at treatment start or
discontinuation due to drug
resistance after prolonged use of a
therapy. This approach is
consistent with the approach used
in several previous appraisals (see
summary Table 57). The one
exception to this assumption is for
alemtuzumab and cladribine,
which are taken for two years and
assumed to have no
discontinuation unless due to
stopping rules after year 5.
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Model Aspect

Assumptions

Justification

Mortality

Risk of death due to MS is
primarily dependent on the level of
disability.

Pokorski (1997) demonstrated that
the risk of death is primarily
dependent on the level of
disability.(232)

Treatment indirectly affects
mortality by reducing rates of
disability progression.

No evidence has been published
to support a direct treatment effect
on mortality, but clinical trials are
not of sufficient duration to capture
such an effect. Pokorski (1997)
demonstrated that the risk of death
is primarily dependent on the level
of disability. This assumption is in
line with other NICE submissions
for MS therapies. (see summary
Table 57)

Patients with RRMS and SPMS
with the same EDSS score have
the same relative risk of mortality
(where risk was from Pokorski,
1997).

This assumption is conservative in
that it underestimates the mortality
due to MS and, therefore,
underestimates the benefits of
treatments that prevent disease
progression and relapse. It is an
assumption that is in line with
previous MS NICE submissions.
(see summary Table 57)

AE = adverse event; ARR = annualised relapse rate; EDSS = Expanded Disability Status Scale; MS = multiple
sclerosis; RRMS = relapsing-remitting multiple sclerosis, SPMS = secondary progressive multiple sclerosis

B.3.8 Results of the base-case incremental cost-effectiveness

analysis

The clinical and economic outcomes for the base-case analysis comparing ponesimod with

the comparator treatments in ITT population are presented in Table 60.

Overall, ponesimod efficacy, as observed by its phase 3 trial results, translated to fewer

lifetime relapses than teriflunomide, interferon beta-1a (22mcg, 30mcg and 40mcg) and

peginterferon beta-1a; higher life-years and higher QALY's than all the comparators, except

for ocrelizumab.

(annual cost of [ ij for ponesimod versus
respectively). However,

for glatiramer acetate,
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Base case results indicate et [

The ICERSs for ponesimod versus

I < cost-effectiveness threshold that is accepted
by NICE (Jili} anc |l resvectively). Compared ||l ronesimod had

Consequently, in a proportion of eligible patients with active RRMS, ponesimod offers a cost-

effective use of resources. Moreover, patients receiving ponesimod spent [|Jifin the

RRMS state and_ receiving other treatments
except for || <. I with ronesimod, versus a range of ||| vears
with other comparators; ||| G

A summary of the analysis results comparing ponesimod with other treatments is shown in
Table 60.
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Table 60: CEM base-case results for the ITT Population

Ponesimod

Teriflunomide

Dimethyl
fumarate

Glatiramer
acetate

IFN beta-
1a22 mg

IFN beta-
1a 30 mg

IFN beta-
1a44 mg

IFN beta-
1b

Ocrelizumab

Peginterferon
beta-1a

Economic outcomes

Total costs

Treatment-related

Disease
management

Relapse

Incremental costs,
ponesimod vs.
comparator

Health outcomes

QALYs

Patients

Caregivers?

Incremental QALYs,
ponesimod vs.
comparator

Life-years

Time on treatment

Number of relapses

Cost-effectiveness

ICER, ponesimod
vs. comparator (£
per QALY)

CEM = cost-effectiveness model; ICER = incremental cost-effectiveness ratio; IFN = interferon; ITT = intent-to-treat; NA = not applicable; QALY = quality-adjusted life-year.

@ Number of relapses outcomes are undiscounted.

Company evidence submission for ponesimod for relapsing MS [ID1393]

© Janssen (2021). All rights reserved

Page 150 of 188




B.3.9 Results of the highly active subgroup incremental cost-
effectiveness analysis

The clinical and economic outcomes for the subgroup analysis comparing ponesimod with

the comparator treatments in highly active population are presented in Table 61.

In patients with highly active RRMS, ponesimod was _
I | 10 with
[ ——————

Ponesimod was associated with incremental QALY of _ compared to

urthermore, ponesimod led 10

compared to - Similar to the results of the ITT population, ponesimod -

in a small proportion of eligible

patients.

Overal, ponesimod offers an | ' siicr
mode of ation and N Ponesimod s N

- for patients who

and who prefer a DMT with ||

Table 61: CEM base-case results for the highly active RRMS subgroup

Ponesimod Ocrelizumab Alemtuzumab | Cladribine Fingolimod
20mg PO 600mg IV 12mg IV 3.5mg/kg PO 0.5mg PO

Economic outcomes
Total costs
Treatment-related
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Disease I I I I I

management

Relapse | I BN BN BB =

Incremental costs, | [} e ] ] I

ponesimod vs.

comparator

Health outcomes

QALYs ] ] || || |
Patients B B B ] |
Caregivers? - - - - -

Incremental

QALYs, . - - - -

ponesimod vs.

comparator

veyears | I || || ||

Time on treatment | [ B ] | |

Number of [ ] ] N I |

relapses

Cost-effectiveness

ICER, ponesimod | [} e N

vs. comparator (£

per QALY)

CEM = cost-effectiveness model; ICER = incremental cost-effectiveness ratio; IFN = interferon; NA = not
applicable; QALY = quality-adjusted life-year; RRMS = relapsing-remitting multiple sclerosis.

@ Number of relapses outcomes are undiscounted.

B.3.10 Sensitivity analyses

B.3.10.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analysis was conducted to better understand the robustness of the
cost-effectiveness estimates, given uncertainty about model input values. All model input
values were varied except initial patient characteristics; treatment waning rates; treatment
acquisition, monitoring, and administration costs; and background mortality rates. Ranges
around all inputs were defined by the 95% ClI, if available. When that interval was not
available, parameter uncertainties were estimated from published means and an assumed
sample size of 100, and ranges approximating 95% Cls were generated. Dirichlet,
lognormal, beta, or gamma distributions were applied to each input, as appropriate. 5,000
sampled sets of inputs were generated. In Table 62, total costs and total QALYs from the
PSA for each treatment are presented by mean (with 95% CI lower and 95% CI upper
range), as well as a comparison of cost-effectiveness results (i.e., ICER) with deterministic
results. The corresponding scatterplot with incremental costs by incremental QALY for
ponesimod vs. the comparators, and cost-effectiveness acceptability curves (CEAC) are

presented in Figure 28 and Figure 29, respectively.
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The scatter plot shown in Figure 28 illustrates the uncertainty in the ITT population
surrounding the estimates of expected incremental cost and expected incremental effect
(QALYs gained) when comparing ponesimod versus other treatments. The [|JJij the

inoremental cost-effectiveness [
I <" corpzring (o
_ However, the spread of the points in the vertical and
horizontal planes suggests there is some uncertainty regarding the magnitude of the costs
and effets. Despit tre [

I As shown in Figure 29, ponesimod is ||| G treatment ata

willingness-to-pay threshold of both £20,000 and £30,000. For ponesimod versus
I ¢ c.rves intersect at te [
[l =t 2 willingness-to-pay threshold (x-axis) of around [} that is |
)

The scatter plot shown in Figure 30 illustrates the uncertainty in the highly active subgroup

population and the estimates of expected incremental cost and effect when comparing

ponesimod to highly active treatments. The location of the incremental cost-effectiveness

esut
I -~ I - - e
I - - -2 o - I
I 1< spread of points in the vertical and horizontal planes
suggests
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Table 62: PSA results (mean) compared with deterministic results (ITT population)

Cost-
Effectiveness
Outcomes

Total Costs

Total QALYs

Mean
(Probabilistic)

95% CI
lower

95% ClI
upper

Deterministic
(base case)

Mean
(Probabilistic)

95% CI
lower

95% ClI
upper

Deterministic
(base case)

ICER per
QALY
(Probabilistic)

ICER per
QALY
(Deterministic)

Ponesimod
20mg PO

Teriflunomide
14mg PO

Dimethyl
fumarate
240mg PO

Glatiramer
acetate 20mg
SC

Interferon
beta-1a
22mcg SC

Interferon
beta-1a
30mcg IM

Interferon
beta-1a
44mcg SC

Interferon
beta-1b
250mcg SC

Ocrelizumab
600mg IV

Peginterferon
beta-1a
125mcg SC

Iqiil-111-

1 [O0OHE

Cl = confidence interval; ICER = incremental cost-effectiveness ratio; ITT = intent-to-treat; IM = intramuscular; IV = intravenous; PO = per os (oral); PSA = probabilistic
sensitivity analysis; QALY = quality-adjusted life-year; SC = subcutaneous
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Figure 28: Cost-effectiveness scatter plot (ITT population)

ITT = intent-to-treat; IM = intramuscular; IV = intravenous; PO = per os (oral); QALY = quality-adjusted life-year; SC = subcutaneous
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Figure 29: Cost-effectiveness acceptability curve (ITT population)

ITT = intent-to-treat; IM = intramuscular; IV = intravenous; PO = per os (oral); QALY = quality-adjusted life-year; SC = subcutaneous
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Table 63: PSA results (mean) compared with deterministic results (highly active subgroup)

Cost-
Effectivenes
s Outcomes

Total Costs

Total QALYs

Mean
(Probabilistic

95% CI
lower

95% ClI
upper

Deterministi
c (base
case)

Mean
(Probabilistic

95% ClI

95% CI
upper

Deterministi

ICER per
QALY
(Probabilistic
)

Ponesimod
20mg PO

Ocrelizumab
600mg IV

Alemtuzumab
12mg IV

Cladribine
3.5mg/kg PO

Fingolimod
0.5mg PO
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Figure 30: Cost-effectiveness scatter plot (highly active subgroup)
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Figure 31: Cost-effectiveness acceptability curve (highly active subgroup)
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B.3.10.2 Deterministic sensitivity analysis

A one-way sensitivity analysis was conducted to better understand the impact of individual
inputs on the cost-effectiveness estimates. All model input values were varied in the one-
way sensitivity analysis, except initial patient characteristics, natural disease (EDSS score)
progression probabilities for RRMS and SPMS, post-discontinuation treatment mix,
treatment waning rates, treatment acquisition, monitoring, and administration costs and
background mortality rates. Ranges around all inputs were defined by the 95% Cl, if
available. When that interval was not available, parameter uncertainties were estimated from
published means and an assumed sample size of 100, and ranges approximating 95% Cls
were generated. Model input values were varied to the lower and upper bounds of their

defined range.

Tornado charts are used to illustrate the parameters that have the biggest impact on the
results. The top 12 drivers (ranked by influence on ICER per QALY) for ponesimod versus
teriflunomide and fingolimod are presented in Figure 32 and Figure 33 respectively. Results

for all other comparators are presented in Appendix L.

As expected, the results were most sensitive to annual treatment discontinuation rate for
ponesimod and treatment effect of EDSS progression during RRMS (for both ponesimod
and comparators). All other parameters have only modest impact on the results, including
direct management costs by EDSS, relative mortality risks by EDSS, treatment effect of
relapse rates, and baseline utility by EDSS during SPMS. Similar findings were seen in
highly active subgroup, with an exception that baseline conversion to SPMS is a key driver

for ponesimod compared to fingolimod.
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EDSS = expanded disability status scale; ICER = incremental cost-effectiveness ratio; ITT = intent-to-treat; OWSA = one-way sensitivity analysis; PO = per os (oral); QALY =
quality-adjusted life-year; RRMS = relapsing-remitting multiple sclerosis; SPMS = secondary progressive multiple sclerosis
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Figure 33: Ponesimod versus Fingolimod: ICER per QALY results of OWSA (highly active RRMS subgroup)

EDSS = expanded disability status scale; ICER = incremental cost-effectiveness ratio; ITT = intent-to-treat; OWSA = one-way sensitivity analysis; PO = per os (oral); QALY =
quality-adjusted life-year; RRMS = relapsing-remitting multiple sclerosis; SPMS = secondary progressive multiple sclerosis

Company evidence submission for ponesimod for relapsing MS [ID1393]
© Janssen (2021). All rights reserved Page 162 of 188



B.3.10.3

Scenario analysis

Scenario analyses were conducted to estimate the cost-effectiveness of ponesimod

compared to comparators under key alternate assumptions, evaluate how the model

outcomes varied in relation to changes in key model parameters, and to examine whether

the model results were robust to those variations. Scenarios were conducted in ITT

population according to the base case analysis (Section B.3.8), as well as in highly active

subgroup (details provided in Section B.3.9):

The following key scenarios were considered, and a full list is shown in Table 64:

Apply mean age, sex distribution, and EDSS score distribution values from
the UK MS RSS population reported in the TA624 for the model’'s ITT
population characteristics.(245) This scenario can be chosen by the user to
consider a UK MS patient population, rather than the patient population from
the OPTIMUM trial, which was conducted in multiple countries and

continents.(6)

Apply EDSS transition matrix values reported in Mauskopf et al. 2016 and
derived from the dimethyl fumarate trials and London, Ontario MS database
transition matrix for patients with RRMS in the ITT population.(221) This data
source has the advantage of also providing data for SPMS conversion rates
and disease progression transition probabilities for SPMS patients. Because
it is the source for the SPMS conversion and SPMS disease progression
inputs in the current model, applying it for RRMS patients as well means that
one source is used for all-natural history progression rates between health

states.

Apply no treatment waning assumption and 50% loss after 10 years
assumption, rather than the base-case assumption where treatment effect
remains 0% loss up to year 2, followed by 25% loss after year 2 and 50%

loss after year 5.

After discontinuation of the initial treatment, patients transition to post-
discontinuation treatment of cladribine (ITT population) or natalizumab (highly
active subgroup), rather than to the base-case assumption of transitioning to

post-discontinuation treatment of best supportive care only.

Apply caregiver utility decrement values reported by Gani et al. 2008, rather
than on the base-case values reported by Acaster et al. 2013.(234, 235) This

alternative source was considered because it was based on responses to the
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UK MS Survey 2005 and had been used for estimating the cost-effectiveness
of natalizumab.(234)

o Apply relative risk of mortality by EDSS score values reported by Pokorski
1997, without interpolation rather than by the base-case values reported by
the same source, but with interpolation.(232) This alternate assumption was
used to understand the impact of the interpolation of the data used in the

base-case analysis.

o Apply a 5% annual treatment discontinuation rate for all treatments, rather
annual treatment discontinuation rates that differ by treatment, as estimated
in the NMA. This scenario allows the user to study the differences in
outcomes between treatments when those treatments differ by costs and
effects on disease progression and relapse rates only (and by length of time
on treatment when discontinuation occurs due stopping rules). This scenario
was also considered in several previous appraisals of MS therapies because

it reflects observed discontinuation rates in the UK RSS.(245)
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Table 64: Description of the scenario analysis

No. ’ Parameter Base case Scenario
ITT population
S1 Discounting 3.5% for both costs and 1.5% for both costs and
outcomes outcomes
S2 Population OPTIMUM ftrial source UK Risk Sharing Scheme
characteristics source
S3 Natural history British Columbia Dimethyl fumarate and London
transition matrix Ontario data source
between EDSS states
S4 Disease progression to | Treatment effect based on 3- Treatment effect based on 6-
higher EDSS month data month data
S5a Treatment waning 0% loss up to year 2, 25% loss | 1. No waning effect
effect after year 2, 50% loss after
S5b year 5 2. 50% loss after 10 years
S6 Caregiver disutilities Caregiver disutility included Disutility included based on Gani
based on Acaster et al. 2013 et al. 2008
S7 Mortality Pokorski et al. 1997 with Pokorski et al. 1997 without
interpolation interpolation
S8 Treatment Annual rates of discontinuation | 5% of discontinuation for all
discontinuation sourced from Janssen NMA treatments
S9 Post-treatment 100% best-supportive care 100% move to post treatment
discontinuation treatment discontinuation of cladribine
Highly active RRMS population
S10 Population NA Highly active RRMS subgroup
S11 Disease progression to | Treatment effect based on 3- Treatment effect based on 6-
higher EDSS month data month data
S12a Treatment waning 0% loss up to year 2, 25% loss | 1. No waning (backed up
effect after year 2, 50% loss after with phase 2 long-term data)
year 5
S12b 2. 50% loss after 10 years
S13 Treatment Annual rates of discontinuation | 5% of discontinuation for all
discontinuation sourced from Janssen NMA treatments
S14 Post-treatment 100% best-supportive care 100% move to post treatment
discontinuation treatment discontinuation of natalizumab

EDSS = expanded disability status scale;

Results of the scenario analyses in ITT population demonstrated consistency with the base-

ITT = intent-to-treat; NA = not applicable; NMA = network meta-
analysis; RRMS = relapsing-remitting multiple sclerosis; UK = United Kingdom

case results where ponesimod dominate

Compared with interferon beta-1a (22mcg), ponesimod either dominated or had an ICER
ranging from [J] (when mortality was based on Pokorski without interpolation) to [l

(when using treatment effect of disease progression to higher EDSS was based on 6-month

data). Compared it
I il an ICER ranging from
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I hich was mainly driven by the assumptions explored for treatment
discontinuation and post-discontinuation treatment.

With the scenario where treatment effect of disease progression was based on 6-month

deta, ponesimos
I G (it e nferferon

beta-1b was not included in the NMA network and therefore evaluated through naive
comparison, the uncertainties in its clinical outcomes should be interpreted with caution. The
evidence networks for the 3-month CDA informing the base case of the model included more
data and was more connected with a larger number of closed loops and may be considered
to consist of more reliable data as compared to 6-month CDA, given that a greater
proportion of trials in the 3-month CDA network defined the outcome as either a primary or
secondary endpoint. 6-month CDA was more rarely defined as a primary or secondary

endpoint across the identified trials.

Results of the scenario analyses conducted among the highly active subgroup also

demonstrated consistency with the base case results where ponesimod was |||}

I - 2! explored scenarios. With the scenario where 100% patients

discontinued treatment will switch to natalizumab, ponesimod was _
Detailed scenario analysis results are presented in Table 65 (ITT population) and Table 66

(highly active RRMS subgroup).
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Table 65: Scenario analysis results (ITT population)

Scenario | Outcome | Ponesimod | Teriflunomide | Dimethyl | Glatiramer | IFN beta- | IFN beta- | IFN beta- | IFN beta- | Ocrelizumab | Peginterferon
20mg PO 14mg PO fumarate acetate 1a 22mcg | 1a 30mcg | 1a 44mcg 1b 600mg IV beta-1a
240mg 20mg SC SC IM SC 125mcg SC
PO
Base | 0AY | - HE = = - [
case — — — — —
costt N N N N . | .
ICER - I N . —
s oA -
ICER
S2 QALY
Costs
ICER
S3 QALY
Costs
ICER
S4 QALY
Costs
ICER
S5a QALY
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Scenario | Outcome | Ponesimod | Teriflunomide | Dimethyl | Glatiramer | IFN beta- | IFN beta- | IFN beta- | IFN beta- | Ocrelizumab | Peginterferon
20mg PO 14mg PO fumarate acetate 1a22mcg | 1a30mcg | 1a 44mcg 1b 600mg IV beta-1a
240mg 20mg SC SC IM SC 250mcg 125mcg SC
PO SC

Costs 5 B

ICER

S5b QALY
Costs
ICER

S6 QALY
Costs
ICER

S7 QALY
Costs
ICER

S8 QALY
Costs
ICER

S9 QALY
Costs
ICER
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Scenario | Outcome | Ponesimod | Teriflunomide | Dimethyl | Glatiramer | IFN beta- | IFN beta- | IFN beta- | IFN beta- | Ocrelizumab | Peginterferon
20mg PO 14mg PO fumarate acetate 1a22mcg | 1a30mcg | 1a 44mcg 1b 600mg IV beta-1a
240Fr,nog 20mg SC SC IM SC 25%@09 125mcg SC

ICER = incremental cost-effectiveness ratio; IFN = interferon; IM = intramuscular; ITT = intent-to-treat; IV = intravenous; QALY = quality-adjusted life-year; PO = per os (oral);
SC = subcutaneous
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Table 66: Scenario analysis results (highly active RRMS subgroup)

Scenario

Outcome

Ponesimod 20mg PO

Ocrelizumab 600mg IV

Alemtuzumab 12mg IV | Cladribine 3.5mg/kg PO Fingolimod 0.5mg PO

$10

QALY

Costs

ICER

S11

QALY

Costs

ICER

S$12a

QALY

Costs

ICER

S$12b

QALY

Costs

ICER

$13

QALY

Costs

ICER

S14

QALY

Costs

ICER

it

e 1 10 s e

ICER = incremental cost-effectiveness ratio; IV = intravenous; PO = per os (oral); QALY = quality-adjusted life-year; RRMS = relapsing-remitting multiple sclerosis
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B.3.10.4 Summary of sensitivity analyses results

Detailed in section B.3.9, it has been demonstrated that the results of the CEM are robust
and not sensitive to changes in important parameters or assumptions. The scenario

analyses show that the presented base-case ICER is conservative.

B.3.11 Validation

B.3.11.1 Internal validation of cost-effectiveness analysis

The model was subjected to a thorough quality-check process to minimise the risk of errors
in the model’s logical structure, equations, and programming. This process was performed
by a researcher not involved in the original model design or programming and included the

following tasks:
e Conducted a comprehensive series of diagnostic tests to assess the
correctness of the model code, calculations, and mechanics

e Reviewed one-way sensitivity analysis results to ensure that all model inputs
were appropriately influencing key model outcomes

o Checked the values applied for each model input to ensure that they
matched their referenced source material

o Checked the appearance of the model for consistency and text of the model
for clarity and accuracy

Any identified errors were corrected; those corrections then were quality checked as well.

B.3.11.2 External validation of cost-effectiveness analysis
A technical review of the economic model was performed in February 2021.(254) The model
was independently reviewed by health economists not involved with the development of the
economic model.(254) The following steps were taken:

¢ Review of model functionality and presentation

¢ Inspection of the model inputs

e Cross-check of model inputs vs. source data where possible

e Logical scenarios and checks

¢ Manual inspection of formulae

e Comparison of model outputs to other analyses.
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Considering these aspects, the independent reviewers concluded that the model was
designed and presented appropriately, with suitable inputs for the base case and appropriate

setup of formulae.(254)

B.3.12 Interpretation and conclusions of economic evidence

A de novo CEM was developed to assess the cost-effectiveness of ponesimod versus
relevant NICE-recommended DMTs in active RRMS (the “ITT population”) and in the
subgroup of patients with highly active RRMS. The model uses a Markov-based cohort
approach based on EDSS health states and is conducted from the perspective of the UK
NHS and Personal Social Services over a 50-year time horizon. The model structure and

inputs were informed by previous NICE appraisals in MS and published data on costs and

clinical outcomes.

cost-effectiveness threshold accepted by

NICE | <s0ectively). Compared with ||l ponesimod was i}

). For patients who

are eligible for medium efficacy treatments and a lower side effect profile, ponesimod offers

a cost-effective use of resources. Cost effectiveness results in the subgroup of patients with

nighy active RRMS demonstrate th: [

_ in multiple sclerosis in patients who are eligible for

ponesimod treatment.

Disaggregated results from the CEM (Appendix J) were in line with expectations, as
illustrated by disease management costs for the SPMS disease stage being considerably
higher than those for RRMS.

Scenario analyses were conducted to evaluate the robustness of the model results in
relation to changes in key model parameters. Results of the scenario analyses in the ITT
population generally demonstrated consistency with the base-case results. When treatment
effect of disease progression was based on 6-month data, ponesimod ||| Gz

However, it should be noted that the NMAs informing the 6-month CDA based scenario are

not as robust as the 3-month networks, firstly because there were fewer trials that reported
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this outcome, and among these it was usually reported as a secondary efficacy endpoint,
and the trials were not powered to detect differences between interventions. Based on the
eligibility criteria of the NMA, interferon beta-1b was not represented in the NMA network
and was therefore evaluated through naive comparison. Therefore, the results for
ponesimod vs. interferon beta-1b should be interpreted with caution. It should be noted that
clinical trial data from the phase 2 long-term study has shown that approximately four of five
patients did not experience a 6-month CDA over a 9-year period of treatment suggesting a

favourable effect of ponesimod for this outcome over several years.

The annual discontinuation rate of ponesimod is among the top three model drivers of ICERs
for ponesimod versus other treatments. While the uncertainty with treatment discontinuation
estimation is within expectation, different assumptions and selection of data sources could
lead to a relatively wide range for these inputs. Although the estimations of annual
discontinuation risk for ponesimod and other treatments were verified comparing against
previous NICE appraisals (e.g. TA533)(205) and deemed reasonably aligned, there was no
strong consensus on whether the estimations were plausible, and slightly different

estimations were provided in another previous NICE appraisal (TA624).(135) Indeed, in a

scenario exploring equal discontinuation rates of DMTs, ||| G
I compared to the base case of the model. While the 24-week core

phase 2 ponesimod study was included in the NMA, data from the long-term extension study
was not eligible for inclusion in the NMA due to the lack of a comparator. However, it should
be noted that treatment persistence with ponesimod was 61% over 9 years, and overall, only

a small proportion of patients randomised to ponesimod 20 mg discontinued due to adverse
events () or lack of efficacy ().

Overall, cost-effectiveness analysis demonstrates that ponesimod is likely to be cost-

effective at £20,000 per QALY || GGG
e
second line, ||| G o hence offers a cost-
effective ||| --tic ts. Sensitivity analysis

confirms that it is highly likely that ponesimod is cost-effective in all reasonable structural

and parameter variations.
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Section A: Clarification on effectiveness data

Systematic review methods

A1. Please confirm whether any authors from trials included in the network meta-
analysis (NMA) were contacted and if any additional data not included in the

publications was provided.

Company response: No authors from the trials included in the NMA were contacted.
All data included in the NMAs were extracted from publications and reports identified in
the SLR described in Section B.2.1 of the Company submission (CS). Inputs for all

NMAs have now been provided in the response to A4.
Clinical effectiveness evidence

A2. Priority question. We note that at the time of submission, ofatumumab and
ozanimod were still undergoing NICE appraisal, However, NICE have asked us to
consider both in our appraisal of ponesimod. Consistent with other comparators
in the company submission (CS), please provide relevant methodological
information and clinical efficacy results for trials evaluating both treatments in
populations relevant to ponesimod. This should include updating the NMA to
include ofatumumab and considering both ofatumumab and ozanimod in your

response to all clarification queries.

Company response: As requested by the ERG, Janssen have updated the NMAs to
include all eligible trials for ofatumumab and ozanimod in the analyses. Janssen would
like to note that the PICOS for the original analyses were designed to consider only
NICE-recommended treatment options and therefore, excluded ofatumumab and
ozanimod which are still undergoing NICE appraisal at the time of responding to
clarification questions and not yet considered as standard of care. In response to the
draft NICE scope, ozanimod had been included in the original NMAs but not reported for
the reasons stated above, and these results are now fully reported. For ofatumumab, all
citations pertaining to RCTs of ofatumumab 20 mg dose, every 4 weeks

subcutaneously) (Q4W) were identified and retained from the original searches, in line
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with the PICOS criteria. The search strategy employed on the Cochrane Central

Register of Controlled Trials, Embase and MEDLINE included ofatumumab as a

treatment option (described in CS Appendix D, Table 1). For grey literature searches,

not all original sources were reviewed due to time constraints; however, a targeted
search of clinicaltrials.gov and the MSVirtual 2020 conference (ECTRIMS-ACTRIMS)

was deemed appropriate to identify the most recent data from any other RCTs to

include in the analyses. Clinicaltrials.gov was searched using the following criteria, with

the advanced search function:

- Condition or disease: Multiple sclerosis

- Other terms: ofatumumab

- Study type: Interventional Studies (Clinical Trials)

- Eligibility criteria: Adult (18-64)

The MSVirtual 2020 conference abstracts published in the Multiple Sclerosis Journal

(Volume 26, December 2020) were reviewed using the search keyword “ofatumumab”.

From the results of these searches, we identified three eligible RCTs (APOLITOS,
ASCELPIOS I, and ASCELPIOS Il) describing clinical effectiveness of ofatumumab in

RRMS (Table 1).

Table 1 RCTs included in the updated NMAs

Trial Name or

et al. Ofatumumab versus Teriflunomide in Multiple Sclerosis.

N Engl J Med. 2020 Aug 6;383(6):546-557. doi:
10.1056/NEJMoa1917246.

g Full Citation Record Type
Identifier
ASCLEPIOS | Hauser, S.L., Bar-Or, A., Cohen, J.A., Comi, G., Correale, J., Primary publication
et al. Ofatumumab versus Teriflunomide in Multiple Sclerosis.
N Engl J Med. 2020 Aug 6;383(6):546-557. doi:
10.1056/NEJMo0a1917246.
https://clinicaltrials.gov/ct2/show/NCT02792218 Trial registry
ASCLEPIOS 1l Hauser, S.L., Bar-Or, A., Cohen, J.A., Comi, G., Correale, J., Primary publication

https://clinicaltrials.gov/ct2/show/NCT02792231

Trial registry
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APOLITOS

Kita, J.l., Nakahara, J., Sazonov, D.V., Kurosawa, T.,
Tsumiyama, |., et al. Efficacy and safety of ofatumumab versus
placebo in relapsing multiple sclerosis patients in Japan and
Russia: results from the phase 2 APOLITOS study. Multiple
Sclerosis. 2020 December; 26(3):219

Early abstract

Details of the study summaries, eligibility criteria and NMA inputs are presented in Table

2, Table 3, and Table 4 respectively.
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Table 2: Summary of ofatumumab studies included in the updated NMAs

Author, Trial Name/ Phase | Blinding Enrolment Number of Primary Treatment Sample Size
Publication Identifier Period Sites; Location | Time point (N)
Date (weeks)"’ 1 2
Hauser, 2020 ASCLEPIOS | 3 Double Oct 2016- 385 sites, 72 Ofatumumab 20 mg Teriflunomide 14 927
Mar 2018 international SC, 4W mg PO, QD 1: 465
2: 462
ASCLEPIOS II 76.8 955
1: 481
2: 474
Kira, 2020 2 Double Mar 2018 - 14 sites, Japan 24 Ofatumumab 20 mg Placebo 64
uc and Russia SC, 4W 1-43
2:21
a Median time in trial was reported for ASCLEPIOS | and Il in years (1.5 years and 1.6 years respectively) and was converted to weeks, where 1 year was set

equal to 48 weeks (aligned with the majority of other trials which were verified to be either 48 weeks or 96 weeks long

4W = every 4 weeks; Ph = phase; PO = orally; QD = every day; SC = subcutaneous

Table 3 Eligibility criteria of ofatumumab studies included in the updated NMAs

18-55 years of age
Diagnosis of MS (2010 revised McDonald criteria),

Trial name/ Key inclusion criteria Key exclusion criteria

Identifier

ASCLEPIOS | 18 to 55 vears * Diaanosis of PPMS or SPMS without disease activitv or

dll

an Diagnosis of MS (2010 revised McDonald criteria) with a meeting the criteria of neuromyelitis optica
relapsing—remitting course or a secondary progressive course * Patients with an active chronic disease of the immune
with disease activity system other than MS
EDSS score of 0 to 5.5 * Patients at risk of developing or having reactivation of

hepatitis
21 relapse in the year before screening, 22 relapses in the 2 . . ) o . )
years before screening, or 21 Gd+ T1 lesion in the year before * Patients with active systemic infections or with
randomisation neurological findings consistent with PML Other
) B protocol-defined inclusion/exclusion criteria may apply

neurologically stable condition for at least 1 month before
randomisation

APOLITOS .

Primary progressive MS or SPMS without disease
activity
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*Atleast-t-appearance-ol-a-new-neurological-abrormality-or * Patients-with-an-active-chronic-disease-of-the-immune
worsening of pre-existing neurological abnormality during the system other than MS
previous 2 years prior to Screening AND an MRI activity (Gd+

T1 lesions or new or enlarging T2 lesions) in brain during the *  Patients at risk of developing or having reactivation of
previous 1 year prior to randomization hepatitis
*  EDSS score of 0-5.5 * Patients with active systemic infections or with

neurological findings consistent with PML Other
protocol-defined inclusion/exclusion criteria may apply

Abbreviations: EIDSS _expanded disability status scale; Gd+, gadolinium-enhancing; MRI, mdgnetic resonance imaging; PML , progressive multifocal
leukoencephalopathy; PPMS, primary progressive multiple sclerosis; SPMS, secondary progressive multiple sclerosis

Table 4 Input data for ofatumumab

. ARR 3-month CDA ‘ 6-month CDA Discontinuation Treatment
Trial Name/ Treatment Duration
Identifier Standard  Hazard (weeks)
deviation ratio Events
Ofatumumab 20 mg SC, Q4W 465 0.11 0.28 64 72*
ASCLEPIOS | 0.65 0.45-0.96 0.61 0.40-0.93
Teriflunomide 14 mg PO, QD 462 0.22 0.44 98 72*¢
Ofatumumab 20 mg SC, Q4W 481 0.1 0.28 97 76.8*
ASCLEPIOS Il 0.66 0.45-0.97 0.76 0.49 - 1.17
Teriflunomide 14 mg PO, QD 474 0.25 0.50 103 76.8*
Ofatumumab 20 mg SC, Q4W 43 0.264 NR of 24
APOLITOS NR NR
Placebo 21 0.6286 NR of 24

*Median duration of treatment, converted from years to weeks (considering one year equal to 48 weeks)
TAPOLITOS trial was not incorporated in NMAs of treatment discontinuations due to the zero event rates in each arm.
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Results of the updated base case network meta-analyses

ARR

There were 44 RCTs and 18 regimens (including placebo) included in the network for
ARR (Figure 1). All DMTs specified in the PICOS and at licenced dosages in the UK
were represented in the network, with most connections supported by one or two trials.
With the exception of alemtuzumab, all DMTs were anchored directly to the placebo

node.

Figure 1: Network diagram for the updated base case NMA of ARR (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse
rate; BID = twice daily; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-
1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; ITT = intention-to-treat; NAT =
natalizumab; NMA = network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO =
placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC =
subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions
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The results of the ARR analysis in the ITT populations of the trials are presented in a
forest plot (Figure 2) and a league table (Figure 3). Overall, ponesimod ranked -
out of the.egimens evaluated in the NMA for ARR in patients with RRMS and was
ranked-than all NICE-recommended first-line treatments for active RRMS, except

_IPonesimod was found to have a-l)robability of
reducing relapses compared with [

_. In line with the analyses presented in their company

submissions to NICE, _erformed better than__

Figure 2: Forest plot of ponesimod versus comparators in the updated base case NMA
for ARR (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24\W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse
rate; BID = twice daily; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-
1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; ITT = intention-to-treat; NAT =
natalizumab; NMA = network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO =
placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC =
subcutaneous; TER = teriflunomide; TIW = three times per week
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Figure 3: League table for the updated base case NMA of ARR (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse
rate; BID = twice daily; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-
1a = interferon beta-1a; IFNB-1b = interferon beta-1b; IM = intramuscular; ITT = intention-to-treat; NAT =
natalizumab; NMA = network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO =
placebo; PEG = peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC =
subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

3-month CDA

There were 23 RCTs and 16 regimens (including placebo) included in the network for 3-
month CDA (Figure 4). All DMTs specified in the PICOS, and all UK approved regimens

except [
_ were represented in the network.
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Figure 4: Network diagram for the updated base case NMA of 3-month CDA (ITT
Population)

= every 2 weeks; = every 4 weeks; =every
confirmed disability accumulation; CLA = cladribine; DMF = d|methyl fumarate; FIN —flngohmod GA= glatlramer
acetate; IFNB-1a = interferon beta-1a; IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG =
peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

The relative efficacy of ponesimod versus other treatments for 3-month CDA based on

the NMA in the ITT populations of the trials are presented in a forest plot (Figure 5) and
a league table (Figure 6). Most DMTs in the network had a-)robability at reducing
the proportions of patients with 3-month CDA compared to best supportive care

(placebo), except for [
Overall, ponesimod ranked _nd was higher
tnan |
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Figure 5: Forest plot of ponesimod versus comparators in the updated base case NMA
for 3-month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA =
confirmed disability accumulation; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer
acetate; IFNB-1a = interferon beta-1a; IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG =
peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions
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Figure 6: League table for the updated base case NMA of 3-month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA =
confirmed disability accumulation; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer
acetate; IFNB-1a = interferon beta-1a; IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG =
peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

6-month CDA

There were 22 RCTs and 15 regimens (including placebo) included in the network for 6-
month CDA (Figure 7) for the ITT population. All DMTs specified in the PICOS and all

UK approved regimens except [
_ were represented in the network. Heterogeneity in

trial duration was also noted, although all trials included in the NMA were of more than 1
year in duration.
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Figure 7: Network diagram for the updated base case NMA of 6-month CDA (ITT
Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA =
confirmed disability accumulation; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer
acetate; IFNB-1a = interferon beta-1a; IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG =
peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

The results of the NMA in the ITT populations of the trials are presented in a forest plot

(Figure 8) and a league table (Figure 9). Ponesimod _

in the network for this outcome. Overall, ponesimod ranked [JJJput of 15 regimens

(including piacebo), raniing
_n 6-month CDA for active RRMS except_
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Figure 8: Forest plot of ponesimod versus comparators in the updated base case NMA
for 6-month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA =
confirmed disability accumulation; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer
acetate; IFNB-1a = interferon beta-1a; IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG =

peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

Clarification Questions Page 16 of 71



Figure 9: League table for the updated base-case NMA of 6-month CDA (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA =
confirmed disability accumulation; CLA = cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer
acetate; IFNB-1a = interferon beta-1a; IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG =
peginterferon; PON = ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER
= teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

Treatment discontinuations

There were 45 RCTs and 18 regimens (including placebo) included in the network for
treatment discontinuations in the ITT populations of the trials (Figure 10). All DMTs

specified in the PICOS and all UK approved regimens were represented in the network.
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Figure 10: Network diagram for the updated base case NMA of treatment discontinuation
(ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CLA =
cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-
1b = interferon beta-1b IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA = network meta-
analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON =
ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER = teriflunomide; TIW =
three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

The results of the NMA for treatment discontinuations are described in a forest plot

(Figure 11) and a league table (Figure 12). Ponesimod performed similarly to.

for this outcome._

probability of low  treatment discontinuations compared with

I Overall, ponesimod was ranke(--aut of the 18 regimens included
in the analysis and ranked|jjJlll the following ||| G
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Figure 11: Forest plot of ponesimod versus comparators in the updated base case NMA
for treatment discontinuations (ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CLA =
cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-
1b = interferon beta-1b IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA = network meta-
analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON =
ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER = teriflunomide; TIW =
three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions
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Figure 12: League table for the updated base case NMA for treatment discontinuations
(ITT Population)

2W = every 2 weeks; 4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CLA =
cladribine; DMF = dimethyl fumarate; FIN = fingolimod; GA = glatiramer acetate; IFNB-1a = interferon beta-1a; IFNB-
1b = interferon beta-1b IM = intramuscular; ITT = intention-to-treat; NAT = natalizumab; NMA = network meta-
analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PEG = peginterferon; PON =
ponesimod; QD = every day; QOD = every other day; QW = weekly; SC = subcutaneous; TER = teriflunomide; TIW =
three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

Results of NMAs in highly active RRMS

The efficacy of ponesimod versus NICE recommended DMTs in patients with highly
active RRMS was evaluated separately as a subgroup analysis in line with the decision
problem (section B.1.1). For this analysis, the comparators were restricted to NICE-
recommended treatments for highly active RRMS (i.e., alemtuzumab, cladribine,
fingolimod, ocrelizumab and ofatumumab) and other DMTs (i.e., teriflunomide,
interferon beta-1a 30 ug IM and interferon beta-1a 44 ug SC) were only included if they
were essential for connecting the network. Ozanimod was also included in the analyses
since it is currently undergoing appraisal as a treatment option for this population.
Natalizumab was excluded from this analysis since it is not recommended for highly
active RRMS by NICE.
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Publications and reports identified in the SLR were reviewed for data on patients with
highly active RRMS. As the definition of high disease activity varied across studies,
trials were selected for inclusion into the analysis based on their alignment with the
definition used in the OPTIMUM trial (described in Section B.2.7.1 of the CS and also in
company response to A5). For all three efficacy outcomes, it was found that a network
containing all relevant comparators would not be possible, due to a lack of reported
subgroup data for some outcomes. To ensure full network connectivity, an assumption
was made that the outcomes for the ITT population were equivalent to those of the

highly active RRMS subgroup in these trials, similar to analyses presented in TA533.(1)

The resulting networks include all NICE-recommended second line DMTs and
ozanimod, anchored as needed via teriflunomide (ITT data from TEMSO and TOWER
used for ARR only), IFN beta-1a 30 ug intramuscular (IM) (ITT data from BRAVO used
for 6-month CDA only) or IFN beta-1a 44 pg SC TIW (ITT data from PRISMS used for
all three outcomes). For ofatumumab (ASCLEPIOS I, ASCLEPIOS II) and ozanimod
(RADIANCE A, RADIANCE B and SUNBEAM), data for the ITT population of relevant
trials was used in all three NMAs since outcome data for people with highly active
disease is not publicly available. For the 3-month CDA network, data for the highly
active subgroup was also unavailable for fingolimod and alemtuzumab. In order to
facilitate the incorporation of fingolimod, a key comparator for our analysis, 6-month
CDA outcome data from the pooled FREEDOMS | and Il trials pertaining to highly active

patients was used in place of 3-month CDA data.

Random effects models as well as fixed effect models were used to conduct analyses,
where the model with better fit based on the deviance information criterion (DIC) was
selected for the base case analysis. The model used for the base case analysis was

also used for subgroup or sensitivity analyses of common outcomes.

ARR: Highly active RRMS
The network for ARR in the highly active subgroup consisted of 17 trials and 11

regimens (including placebo) representing all NICE-recommended second line DMTs

included in the final scope (Figure 13).
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Figure 13: Network diagram for the updated NMA of ARR in people with highly active
RRMS (subgroup analysis)

4\W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse rate; BID = twice daily;
CLA = cladribine; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network meta-analysis;
OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON = ponesimod; QD = every day;

RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

The NMA results are presented in a forest plot (Figure 14) and a league table (Figure
15). Overall, ponesimod ranked -out of the 11 regimens analysed, and was ranked

I 1 << for ARR inicated that [N
" Yy
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Figure 14: Forest plot of the updated NMA for ARR in people with highly active RRMS
(subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse rate; BID = twice daily;
CLA = cladribine; Crl = credible interval; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA =
network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON =
ponesimod; QD = every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER =
teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions
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Figure 15: League table for the updated NMA for ARR in people with highly active RRMS
(subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; ARR = annualised relapse rate; BID = twice daily;
CLA = cladribine; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network meta-analysis;
OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON = ponesimod; QD = every day;

RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

3-month CDA: Highly active RRMS
The network for 3-month CDA in the highly active subgroup consisted of 14 trials and 10

regimens and included all NICE-recommended treatments for highly active RRMS,

except for alemtuzumab (Figure 16).
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Figure 16: Network diagram for the updated NMA of 3-month CDA in people with highly
active RRMS (subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability
accumulation; CLA = cladribine; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network
meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON = ponesimod; QD =
every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three
times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

The NMA results are presented in a forest plot (Figure 17) and a league table (Figure
18). The network contains all relevant NICE-recommended highly active treatments, in
addition to ozanimod and ofatumumab, which are currently ongoing appraisals.
Alemtuzumab is excluded from the results due to a lack of reported data for this

outcome. Overall, ponesimod rankec‘_;ut of the 10 regimens analysed, and was
rankec! | - <nsis shows that =/

probabilities of reducing proportion of patients with 3-month CDA, compared to best

supportive care (placebo).
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Figure 17: Forest plot of the updated NMA for 3-month CDA in people with highly active
RRMS (subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability
accumulation; CLA = cladribine; Crl = credible interval; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM =
intramuscular; NMA = network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO =
placebo; PON = ponesimod; QD = every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous;
TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions
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Figure 18: League table for the updated NMA for 3-month CDA in people with highly
active RRMS (subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability
accumulation; CLA = cladribine; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network
meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON = ponesimod; QD =
every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three
times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

6-month CDA: Highly active RRMS
The network for 6-month CDA in the highly active subgroup consisted of 15 trials and 11

regimens (including placebo) (Figure 19).
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Figure 19: Network diagram for the updated NMA of 6-month CDA in people with highly
active RRMS (subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability
accumulation; CLA = cladribine; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network
meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON = ponesimod; QD =
every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three
times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

The NMA results are presented in a forest plot (Figure 20) and a league table (Figure

21). Overall, ponesimod ranked [J.out of the 11 regimens analysed, and was ranked

I /| relevant second line DMTs were included in
the analysis and ||| for this outcome and had ] _probabilities of

reducing the proportion of patients with 6-month CDA compared to best supportive care

(placebo).
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Figure 20: Forest plot of the updated NMA for 6-month CDA in people with highly active
RRMS (subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability
accumulation; CLA = cladribine; Crl = credible interval; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM =
intramuscular; NMA = network meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO =
placebo; PON = ponesimod; QD = every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous;
TER = teriflunomide; TIW = three times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions
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Figure 21: League table for the updated NMA for 6-month CDA in people with highly
active RRMS (subgroup analysis)

4W = every 4 weeks; 24W = every 24 weeks; ALE = alemtuzumab; BID = twice daily; CDA = confirmed disability
accumulation; CLA = cladribine; FIN = fingolimod; IFNB-1a = interferon beta-1a; IM = intramuscular; NMA = network
meta-analysis; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PBO = placebo; PON = ponesimod; QD =
every day; RRMS = relapsing remitting multiple sclerosis; SC = subcutaneous; TER = teriflunomide; TIW = three
times per week

Note: Ozanimod was included in the NMA based on the final scope but is not recommended by NICE for the
treatment of patients with RRMS at the time of responding to the clarification questions

Treatment discontinuations: Highly active RRMS

A separate NMA for treatment discontinuations was not conducted for the highly active
RRMS subgroup due to a lack of available data for this subgroup. However, results from
the main analysis indicated that ponesimod was ranked lower than all DMTs

recommended for second-line treatment.

Conclusions from the updated NMAs

Overall, the results of the updated NMAs are consistent with those presented in the

initial company submission, with ponesimod demonstrating a clinical effectiveness

ottt - I
I -or the highly active subgroup, ponesimod performed || Gz

for the efficacy outcomes. Inclusion of RCT data for ofatumumab appears to have

minimal or no impact in the effect sizes between ponesimod and other DMTs and
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therefore, did not impact the relative rankings of the DMTs presented in the original

submission.

A3. Please confirm that the intended population for ponesimod in the UK
treatment pathway does not include people with rapidly evolving severe (RES)
MS, as defined within the UK.

Company response: As indicated in Figure 4 of the company submission (reproduced
below as Figure 22), Janssen has presented evidence supporting the positioning of
ponesimod in people with active RRMS and people with highly active RRMS with
disease activity whilst on first line therapy, as defined in the NHS England treatment
algorithm. As described in the CS Section B.2.9, the evidence for ponesimod as an
effective treatment option in these two populations is based on NMAs, informed by the

ITT population and the pre-defined highly active subgroup of the OPTIMUM trial.
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Figure 22: NHSE treatment algorithm for DMTs in RRMS with proposed positioning of

ponesimod (yellow)
Disease-modifying therapies for patients with RRMS

Eonesimod

Ponesimod

2" [ine therapy

Ponesimod

3 [ine therapy . Rescue therapy whilst on 2™ line treatment

"+ Alemtuzumab (TA312) or ocrelizumab (TA533)
= Cladribine (TA616)

N.B. the most recent version of the NHSE treatment algorithm (updated in March 2019) does not reflect revisions
required following a European Medicines Agency safety review in November 2019 that resulted in a change to the
marketing authorisation indication for alemtuzumab with new warnings and precautions for use.

Note: Treatments for RES MS are not shown.

DMT = disease modifying treatment; JCV = John Cunningham Virus; IFN = interferon; MS = multiple sclerosis; RES =
rapidly evolving severe; RRMS = relapsing-remitting multiple sclerosis.

Adapted from: NHSE 2019(3)

Janssen would like to note that, in comparison to the NHS England definition of highly
active RRMS, the pre-specified subgroup of patients with highly active disease in the
OPTIMUM trial was defined more broadly and therefore contains a population more
closely aligned to the NICE definition of both highly active and RES RRMS. The
OPTIMUM definition is as follows:
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1. Any DMT for MS received within 12 months prior to randomisation and one or

both of the following:

« 21 relapse within 1 year prior to study entry and the baseline MRI read

centrally showed either 21 Gd+ T1 lesion and/or 29 T2 lesions

= Number of relapses within 1 year prior to study entry = number of relapses
between 2 and 1 year prior to study entry, for patients with at least one
relapse within 2 years prior to study entry.

2) 22 relapses within the 1 year prior to study entry and baseline EDSS score >2
and baseline MRI read centrally showed 21 Gd+ T1 lesion.

RES RRMS was not prespecified as a distinct subgroup in OPTIMUM; however, post
hoc analysis revealed that -_of patients from the overall ITT population or -_Of
patients in the highly active disease subgroup meet the NICE criteria for RES RRMS.

The results of post-hoc analyses for patients with RES RRMS (as defined by NICE) for
the key efficacy outcomes showed a numerical benefit for the ponesimod group vs
teriflunomide group, which is consistent with the results for the prespecified ITT
population and the highly active subgroup (Table 5). As expected, the confidence
intervals grow wider as the subgroup size decreases, particularly since the original trial
was powered only to detect differences in the overall ITT population, and the RES

subgroup are a subset of the highly active patient group.

In all three populations, ponesimod demonstrated a favourable effect over teriflunomide,
and a numerical benefit in relapse reduction was apparent even in patients with high
disease activity. The hazard ratios for the two CDA outcomes showed a benefit in the
populations with higher disease activity, indicating the effectiveness of ponesimod at
managing long-term disability. As these analyses were conducted post-hoc, the results
should be interpreted with caution. Given the limitations encountered when conducting
the NMAs for the highly active subgroup, additional NMAs comparing RES subgroups
across trials were deemed inappropriate due to greater lack of comparative data for this

subgroup. In the recent appraisal for ofatumumab, the committee agreed that the RES
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RRMS subgroup should not be considered separately and would be evaluated as part

of the whole RRMS population.

Table 5 Post hoc analysis of OPTIMUM trial (RES RRMS subgroup)

ITT population

HA subgroup (prespecified)

RES subgroup (post-hoc)

(prespecified)

PON TER PON TER PON TER
Annualised relapse rate up to EOS
N 567 566 202 200 34 40
Mean rate 0.202 (0.165, | 0.290 (0.244, | 0.310 (0.234, | 0.401 (0.310, | 0.467 (0.259, | 0.491 (0.285,
(99% CL) 0.246) 0.345) 0.411) 0.518) 0.841) 0.845)

RR (99% CL)

0.695 (0.536, 0.902)

0.774 (0.529, 1.132)

0.950 (0.427, 2.116)

Time to 3-month CDA up to EOS
N 57 70 22 31 3 5
HR 0.83 (0.58, 1.18) 0.72 (0.41, 1.24) 0.69 (0.17, 2.91)

Time to 6-mont

h CDA up to EOS

Number of

events

46 56

19 29

HR (95% CI)

0.84 (0.57, 1.24)

0.66 (0.37, 1.17)

0.69 (0.17, 2.90)
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A4. Priority question. It is not clear where the data for the NMA were obtained in
some trial publications. This is especially the case with confirmed disability
accumulation (CDA) at 3 and 6 months. Please provide breakdown of the effect
estimates used in each NMA, including the subgroup analyses. This may be
presented as a separate table for each analysis, similar to Table 20 of the

submission (Doc B), with effect estimates replacing the ticks.

Company response: Details of input data for the base case NMAs described in the company
submission are presented in Table 6 to Table 9, while those for the subgroup analyses are
presented in Table 10 to Table 12.

Table 6 Input Data for Main NMA of ARR

Standard Treatment
Trial Name or Identifier ~ Treatment Mean ARR e Duration
eviation (weeks)
ADVANCE(4) placebo 500 0.397 0.87 48
ADVANCE(4) peginterferon 125 pug 2W 512 0.256 0.65 48
AFFIRM(5) placebo 315 0.73 1.60 120
AFFIRM(5) natalizumab 300 mg 4W 627 0.23 0.41 120
APEX Part I(6) placebo 113 0.65 NR 24
APEX Part |(6) dimethyl fumarate 240 mg bid 111 0.45 NR 24
ASSESS(7) glatiramer acetate 20 mg qd 324 0.26 0.64 48
ASSESS(7) fingolimod 0.5 mg qd 345 0.15 0.47 48
BEYOND(8) glatiramer acetate 20 mg qd 374 0.34 NR 110.4*
BEYOND(8) interferon 3-1b 250 pg qod 784 0.36 NR 110.4*
Boiko 2018 (GA)(9) placebo 28 0.17857 0.39 48
Boiko 2018 (GA)(9) glatiramer acetate 20 mg qd 61 0.09836 0.35 48
BRAVO Placebo 450 0.34 0.64 96
BRAVO interferon beta-1a 30 ug intramuscular 447 0.26 0.42 96
qw

CAMMS223(10) interferon B-1a 44 ug subcutaneous tiw 111 0.36 0.40 144
CAMMS223(10) alemtuzumab 12 mg qd 112 0.11 0.22 144
CARE-MS I(11) interferon B-1a 44 ug subcutaneous tiw 187 0.39 0.84 96
CARE-MS 1(11) alemtuzumab 12 mg qd 376 0.18 0.49 96
CARE-MS 11(12) interferon B-1a 44 ug subcutaneous tiw 202 0.52 0.91 96
CARE-MS 11(12) alemtuzumab 12 mg qd 426 0.26 0.63 96
CLARITY(13) placebo 437 0.33 0.48 96
CLARITY(13) cladribine 3.5 mg/kg qd 433 0.14 0.27 96
CombiRx(14) interferon B-1a 30 pg intramuscular qw 250 0.16 0.37 144
CombiRx(14) glatiramer acetate 20 mg qd 259 0.11 0.21 144
CONFIRM(15) placebo 363 0.4 0.78 96
CONFIRM(15) dimethyl fumarate 240 mg bid 359 0.22 0.48 96
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Trial Name or Identifier

Treatment

Mean ARR

Treatment

Standard Duration

deviation

(weeks)

CONFIRM(15) glatiramer acetate 20 mg qd 350 0.29 0.57 96
COPOLYMER 1 (16) placebo 126 0.84 NR 96
COPOLYMER 1 (16) glatiramer acetate 20 mg qd 125 0.59 NR 96
DEFINE(17) placebo 408 0.36 0.72 96
DEFINE(17) dimethyl fumarate 240 mg bid 410 0.17 0.36 96
Eur/Can GA(18) placebo 120 1.21 NR 36
Eur/Can GA(18) glatiramer acetate 20 mg qd 119 0.81 NR 36
EVIDENCE(19) interferon B-1a 44 ug subcutaneous tiw 339 0.54 NR 48
EVIDENCE(19) interferon B-1a 30 pg intramuscular qw 338 0.64 NR 48
FREEDOMS(20) placebo 418 0.4 0.68 96
FREEDOMS(20) fingolimod 0.5 mg qd 425 0.18 0.37 96
FREEDOMS 11(21) placebo 355 0.4 0.67 96
FREEDOMS lI(21) fingolimod 0.5 mg qd 358 0.21 0.39 96
GALA(22) placebo 461 0.505 1.05 48
GALA(22) glatiramer acetate 40 mg tiw 943 0.331 0.88 48
GATE(23) placebo 84 0.38 1.03 36
GATE(23) glatiramer acetate 20 mg qd (generic)t 353 0.31 1.34 36
GATE(23) g:’;l]réi)mer acetate 20 mg qd (brand 357 0.4 174 36
IFNB-MS(24) placebo 123 1.27 0.88 96
IFNB-MS(24) interferon 3-1b 250 pg qod 124 0.84 0.71 96
INCOMIN(25) interferon B-1a 30 pg intramuscular qw 92 0.7 0.9 96
INCOMIN(25) interferon 3-1b 250 pg qod 96 0.5 0.7 96
MSCRG(26) placebo 143 0.82 NR 104
MSCRG(26) interferon B-1a 30 pg intramuscular qw 158 0.67 NR 104
OPERA 1(27) interferon 3-1a 44 ug subcutaneous tiw 411 0.29 0.62 96
OPERA [(27) ocrelizumab 600 mg 24W 410 0.16 0.41 96
OPERA 11(27) interferon B-1a 44 ug subcutaneous tiw 418 0.29 0.68 96
OPERA 11(27) ocrelizumab 600 mg 24W 417 0.16 0.42 96
OPTIMUM(28) teriflunomide 14 mg qd 566 0.29 0.47 108
OPTIMUM(28) ponesimod 20 mg qd 567 0.202 0.38 108
Ph2/EVO/Montalban(29) Placebo 53 0.37 NR 24
Ph2/EVO/Montalban(29) dimethyl fumarate 240 mg bid 54 0.2 NR 24
Ph2/NAT/Saida(30) placebo 47 1.73 2.15 24
Ph2/NAT/Saida(30) natalizumab 300 mg 4W 47 0.53 1.22 24
Ph2/0OCR/Kappos(31) placebo 54 0.636 0.96 24
Ph2/OCR/Kappos(31) interferon B-1a 30 pg intramuscular qw 54 0.364 0.72 24
Ph2/OCR/Kappos(31) ocrelizumab 600 mg 24W 55 0.125 0.45 24
Ph2/PON/Qlsson(32) placebo 121 0.525 1.16 24
Ph2/PON/Olsson(32) ponesimod 20 mg qd 114 0.417 1.05 24
PRISMS(33) placebo 187 1.49 1.50 48
PRISMS(33) interferon B-1a 22 ug subcutaneous tiw 189 1.01 1.16 48
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Treatment

Standard

Trial Name or Identifier Treatment Mean ARR o Duration
deviation (weeks)

PRISMS(33) interferon B-1a 44 ug subcutaneous tiw 184 0.92 1.07 48
RADIANCE A(34) placebo 88 0.5 2.39 24
RADIANCE A(34) ozanimod 1 mg qd 83 0.24 1.16 24
RADIANCE B(35) interferon B-1a 30 pg intramuscular qw 441 0.28 0.48 96
RADIANCE B(35) ozanimod 1 mg qd 433 0.17 0.37 96
Saida 2012 Fin(36) placebo 57 0.99 1.50 24
Saida 2012 Fin(36) fingolimod 0.5 mg qd 57 0.5 1.12 24
SUNBEAM(37) interferon B-1a 30 pg intramuscular qw 448 0.35 0.87 54*
SUNBEAM(37) ozanimod 1 mg qd 447 0.18 0.59 54.4*
TEMSO(38) placebo 363 0.54 0.73 108
TEMSO(38) teriflunomide 14 mg qd 358 0.37 0.63 108
TENERE(39) interferon B-1a 44 ug subcutaneous tiw 104 0.22 0.81 60.1*
TENERE(39) teriflunomide 14 mg qd 111 0.26 0.78 64.2*
TER-MS(40) placebo 61 0.81 1.22 36
TER-MS(40) teriflunomide 14 mg qd 57 0.55 1.12 36
TOWER(41) placebo 388 0.5 0.75 83*
TOWER(41) teriflunomide 14 mg qd 370 0.32 0.54 84*
TRANSFORMS(42) interferon B-1a 30 pg intramuscular qw 431 0.33 0.85 48
TRANSFORMS(42) fingolimod 0.5 mg qd 429 0.16 0.48 48

*Mean or median treatment duration was used for analysis input since trial used variable follow-up.

tGeneric glatiramer acetate was considered equivalent to brand name glatiramer acetate for the purposes of these analyses.

KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, ARR = annualized relapse rate, BID = twice daily, qd =
once daily, god = every other day, qw = once weekly, TIW = three times per week.

Table 7 Input Data for Main NMA of 3-month CDA

Trial Name or

Identifier

Treatment

95% confidence

interval
Lower

Upper

Treatment
Duration
\ (weeks)

ADVANCE(4) placebo 500 48

ADVANCE(4) peginterferon 125 ug 2W 512 0.62 0.4 0.97 48

AFFIRM(5) placebo 315 120

AFFIRM(5) natalizumab 300 mg 4W 627 0.58 043 0.77 120

BRAVO(43) placebo 450 96
; - 0.74 0.51 1.09

BRAVO(43) interferon B-1a 30 pg intramuscular qw 447 96

CAMMS223 +

CARE-MS | + interferon 3-1a 44 pg subcutaneous tiw 500 96-144

11(44)

CAMMS223 + 0.66 0.49 0.87

CARE-MS | + alemtuzumab 12 mg qd 914 96-144

11(44)

CLARITY (45) placebo 437 96

" 0.67 0.48 0.93

CLARITY(45) cladribine 3.5 mg/kg qd 433 96

CONFIRM(15) placebo 363 96

CONFIRM(15) | dimethyl fumarate 240 mg bid 359 079 0.52 1.19 9%

CONFIRM(15) placebo 363 96

CONFIRM(15) glatiramer acetate 20 mg qd 350 0.93 0.63 1.37 96

DEFINE(17) placebo 408 0.62 0.44 0.87 96
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Trial Name or

Identifier

Treatment

Hazard

ratio

95% confidence
interval

Treatment
Duration

Lower

Upper

(weeks)

DEFINE(17) dimethyl fumarate 240 mg bid 410 96
EVIDENCE(19) interferon B-1a 44 pg subcutaneous tiw 338 0.87 0.58 131 48
EVIDENCE(19) | interferon B-1a 30 pg intramuscular qw 339 ’ ’ ' 48
FREEDOMS(20) | placebo 418 96
FREEDOMS(20) | fingolimod 0.5 mg qd 425 0.7 0.52 0.96 9%
E(R;EI)EDOMS placebo 355 96
0.83 0.61 1.12
::I('EE')EDOMS fingolimod 0.5 mg qd 358 96
OPERA I(27) interferon B-1a 44 pg subcutaneous tiw 411 057 037 09 96
OPERA I(27) ocrelizumab 600 mg 24W 410 ) ) ) 96
OPERA 11(27) interferon B-1a 44 pg subcutaneous tiw 418 063 0.42 092 96
OPERA 11(27) ocrelizumab 600 mg 24W 417 ) ) ) 96
OPTIMUM(28) teriflunomide 14 mg qd 566 083 058 1.18 108
OPTIMUM(28) ponesimod 20 mg qd 567 ) ) ) 108
PRISMS(46) placebo 187 0.68* 0.48 0.98 96
PRISMS(46) interferon B-1a 22 ug subcutaneous tiw 189 ' ‘ ' 96
PRISMS(46) placebo 187 0.62* 043 0.91 96
PRISMS(46) interferon B-1a 44 g subcutaneous tiw 184 : : : 96
SGBE*QACN'IE(ES; interferon B-1a 30 pg intramuscular qw 889 48-120
RADIANCE B + . 0.95 0.68 1.33
SUNBEAM(35) ozanimod 1 mg qd 880 48-120
TEMSO(38) placebo 363 108
TEMSO(38) teriflunomide 14 mg qd 359 0.7 0.51 0.97 108
TOWER(41) placebo 388 0.68 0.47 1 48-173
TOWER(41) teriflunomide 14 mg qd 370 ) ) 48-173
IZRA:}‘)SFORMS( interferon B-1a 30 pg intramuscular qw 431 48
. 0.71 0.42 1.21
Iﬁ";fFORMS( fingolimod 0.5 mg qd 429 48

*Primary publication for the PRISMS trial reported as relative risk, and this was deemed sufficiently comparable to hazard ratio for
incorporation in the analysis(46)
KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, BID = twice daily, CDA = confirmed disability

accumulation, qd = once daily, god = every other day, qw = once weekly, TIW = three times per week.

Table 8 Input Data for Main NMA of 6-month CDA

Trial Name or

Identifier

Treatment

Hazard
ratio

95% confidence
interval

Lower |

Upper

Treatment
Duration

ADVANCE(48) Placebo 500 48
ADVANCE(48) | Peginterferon 125 g 2W 512 0.59 0.38 0.9 48
AFFIRM(5) placebo 315 120
AFFIRM(5) natalizumab 300 mg AW 627 0.46 0.33 0.64 120
BRAVO(43) placebo 450 96
. - 0.73 0.47 1.14
BRAVO(43) interferon B-1a 30 pg intramuscular qw 447 96
CAMMS223(10) | interferon B-1a 44 pg subcutaneous tiw 111 0.25 0.11 0.57 144
CAMMS223(10) | alemtuzumab 12 mg qd 112 ] ' ] 144
CARE-MS I(11) interferon B-1a 44 pg subcutaneous tiw 187 07 04 1.23 96
CARE-MS I(11) alemtuzumab 12 mg qd 376 ) ) ) 96
CARE-MS 11(12) | interferon B-1a 44 ug subcutaneous tiw 202 058 038 0.87 96
CARE-MS 11(12) | alemtuzumab 12 mg qd 426 ) ) ) 96
CLARITY (45) placebo 437 96
. 0.68 0.47 0.97
CLARITY(45) cladribine 3.5 mg/kg qd 433 96
CONFIRM(15) placebo 363 96
CONFIRM(15) | dimethyl fumarate 240 mg bid 359 0.62 0.37 1.03 9%
CONFIRM(15) placebo 363 96
CONFIRM(15) glatiramer acetate 20 mg qd 350 0.87 0.55 1.38 96
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] 95% confidence Treatment
Trial Name or Hazard ; .
Identifier Treatment ilo interval Duration
Lower | Upper |

DEFINE(49) placebo 408 96
DEFINE(49) dimethyl fumarate 240 mg bid 410 0.77 0.52 1.14 9%
EVIDENCE(19) interferon B-1a 30 pg subcutaneous tiw 338 0.7 0.39 195 48
EVIDENCE(19) interferon B-1a 44 pg intramuscular qw 339 ’ ' ’ 48
FREEDOMS(20) | placebo 418 96
FREEDOMS(20) | fingolimod 0.5 mg qd 425 0.63 0.44 0.9 96
::I(F;EFDOMS placebo 355 96

0.72 0.48 1.07
::I(F;E)EDOMS fingolimod 0.5 mg qd 358 9%
OPERA 1(27) interferon B-1a 44 pg subcutaneous tiw 411 057 034 0.95 96
OPERA 1(27) ocrelizumab 600 mg 24W 410 ’ ' ) 96
OPERA 11(27) interferon B-1a 44 yg subcutaneous tiw 418 063 04 0.98 96
OPERA 11(27) ocrelizumab 600 mg 24W 417 ) ) ) 96
OPTIMUM(28) teriflunomide 14 mg qd 566 108
OPTIMUM(28) | ponesimod 20 mg qd 567 0.84 0.57 1.24 108
PRISMS(50) placebo 187 0.67 0.5 0.9 96
PRISMS(50) interferon B-1a 44 ug subcutaneous tiw 184 ’ ) ’ 96
RADIANCE B + interferon B-1a 30 pg intramuscular qw 889 48-120
SUNBEAM(35)

1.41 0.92 217
RADIANCE B + ozanimod 1 mg qd 880 48-120
SUNBEAM(35) 99
TEMSO(51) placebo 363 108
TEMSO(51) teriflunomide 14 mg qd 358 | 0749 | 0505 1111 108
TOWER(51) placebo 388 48-173
TOWER(51) teriflunomide 14 mg ad 370 ] 0843 | 0533 1.334 48173

KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, CDA = confirmed disability accumulation, BID = twice
daily, qd = once daily, qod = every other day, qw = once weekly, TIW = three times per week.

Table 9 Input Data for Main NMA of Treatment Discontinuations

Trial Name or Identifier

Treatment

Events**

Treatment

Duration
(weeks)

ADVANCE(4) placebo 500 48
ADVANCE(4) peginterferon 125 ug 2W 512 75 48
AFFIRM(5) placebo 312 46 120
AFFIRM(5) natalizumab 300 mg 4W 627 76 120
APEX Part 1(6) placebo 113 11 24
APEX Part 1(6) dimethyl fumarate 240 mg bid 111 12 24
ASSESS(7) glatiramer acetate 20 mg qd 342 115 48
ASSESS(7) fingolimod 0.5 mg qd 352 68 48
BEYOND(8) glatiramer acetate 20 mg qd 445 71 96-168
BEYOND(8) interferon 3-1b 250 pg god 888 104 96-168
Boiko 2018 (GA)(9) placebo 31 4 48
Boiko 2018 (GA)(9) glatiramer acetate 20 mg qd 63 8 48
BRAVO(43) placebo 450 91 96
BRAVO(43) interferon B-1a 30 pg intramuscular gw 447 69 96
CAMMS223(10) interferon B-1a 44 pg subcutaneous tiw 107 41 144
CAMMS223(10) alemtuzumab 12 mg qd 108 14 144
CARE-MS I(11) interferon B-1a 44 ug subcutaneous tiw 187 23 96
CARE-MS I(11) alemtuzumab 12 mg qd 376 14 96
CARE-MS 11(12) interferon B-1a 44 pg subcutaneous tiw 202 44 96
CARE-MS I1(12) alemtuzumab 12 mg qd 426 27 96
CLARITY(13) placebo 437 57 96
CLARITY(13) cladribine 3.5 mg/kg qd 433 35 96
CombiRx(14) interferon $-1a 30 pg intramuscular qw 250 56 144
CombiRx(14) glatiramer acetate 20 mg qd 259 36 144
CONFIRM(15) placebo 363 129 96
CONFIRM(15) dimethyl fumarate 240 mg bid 359 106 96
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Treatment

Trial Name or Identifier Treatment N* Events** Duration
(weeks)

CONFIRM(15) glatiramer acetate 20 mg qd 350 87 96
COPOLYMER 1(16) placebo 126 17 96
COPOLYMER 1(16) glatiramer acetate 20 mg qd 125 19 96
DEFINE(17) placebo 408 144 96
DEFINE(17) dimethyl fumarate 240 mg bid 410 129 96
Eur/Can GA(18) placebo 120 7 36
Eur/Can GA(18) glatiramer acetate 20 mg qd 119 7 36
EVIDENCE(19) interferon B-1a 44 pg subcutaneous tiw 339 25 48
EVIDENCE(19) interferon B-1a 30 pg intramuscular qw 338 21 48
FREEDOMS(20) placebo 418 201 96
FREEDOMS(20) fingolimod 0.5 mg qd 425 136 96
FREEDOMS lI(21) placebo 355 223 96
FREEDOMS l1I(21) fingolimod 0.5 mg qd 358 202 96
GALA(22) placebo 461 31 48
GALA(22) glatiramer acetate 40 mg tiw 943 84 48
GATE(23) placebo 84 3 36
GATE(23) glatiramer acetate 20 mg qd (generic)t 353 29 36
GATE(23) glatiramer acetate 20 mg qd (brand name) 357 33 36
GLACIER(52) glatiramer acetate 20 mg qd 101 3 16
GLACIER(52) glatiramer acetate 40 mg tiw 108 7 16
IMPROVE(53) Placebo 60 3 16
IMPROVE(53) interferon B-1a 44 pg subcutaneous tiw 120 8 16
INCOMIN(25) interferon B-1a 30 pg intramuscular gw 92 19 96
INCOMIN(25) interferon B-1b 250 ug qod 96 11 96
Mokhber 2015(54) interferon 3-1b 250 pg qod 23 4 48
Mokhber 2015(54) interferon B-1a 30 pg intramuscular gw 23 3 48
Mokhber 2015(54) interferon B-1a 44 pg subcutaneous tiw 23 2 48
OPERA 1(27) interferon B-1a 44 pg subcutaneous tiw 409 69 96
OPERA 1(27) ocrelizumab 600 mg 24W 408 42 96
OPERA 11(27) interferon B-1a 44 pg subcutaneous tiw 417 97 96
OPERA 1I(27) ocrelizumab 600 mg 24W 417 57 96
OPTIMUM(28) teriflunomide 14 mg qd 566 93 108
OPTIMUM(28) ponesimod 20 mg qd 565 94 108
Ph2/EVO/Montalban(29) Placebo 54 5 24
Ph2/EVO/Montalban(29) dimethyl fumarate 240 mg bid 54 2 24
Ph2/NAT/Saida(30) placebo 47 4 24
Ph2/NAT/Saida(30) natalizumab 300 mg 4W 47 1 24
Ph2/0CR/Kappos(31) placebo 54 0 24
Ph2/0CR/Kappos(31) interferon B-1a 30 pg intramuscular gw 54 3 24
Ph2/0CR/Kappos(31) ocrelizumab 600 mg 24W 55 4 24
Ph2/PON/Olsson(32) placebo 121 11 24
Ph2/PON/QOlsson(32) ponesimod 20 mg qd 114 15 24
PRISMS(46) placebo 187 17 96
PRISMS(46) interferon B-1a 22 pg subcutaneous tiw 189 22 96
PRISMS(46) interferon B-1a 44 pg subcutaneous tiw 184 19 96
RADIANCE A(34) placebo 88 3 24
RADIANCE A(34) ozanimod 1 mg qd 83 1 24
RADIANCE B(35) interferon B-1a 30 pg intramuscular gw 441 65 96
RADIANCE B(35) ozanimod 1 mg qd 433 45 96
REFORMS(55) interferon B-1a 44 yg subcutaneous tiw 65 9 12
REFORMS(55) interferon B-1b 250 ug qod 64 1 12
Saida 2012 Fin(36) placebo 57 6 24
Saida 2012 Fin(36) fingolimod 0.5 mg qd 57 9 24
SUNBEAM(37) interferon B-1a 30 pg intramuscular qw 448 36 48-120
SUNBEAM(37) ozanimod 1 mg qd 447 29 48-120
TEMSO(38) placebo 363 104 108
TEMSO(38) teriflunomide 14 mg qd 358 95 108
TENERE(39) interferon B-1a 44 pg subcutaneous tiw 101 30 48-118
TENERE(39) teriflunomide 14 mg qd 111 22 48-118
TER-MS(40) placebo 61 4 36
TER-MS(40) teriflunomide 14 mg qd 57 12 36
TOWER(41) placebo 388 125 48-173
TOWER#41) teriflunomide 14 mg qd 370 126 48-173
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Treatment

Trial Name or Identifier Treatment Events** Duration
(WWEELS))

TRANSFORMS(42) interferon $-1a 30 pg intramuscular qw 431 57 48

TRANSFORMS(42) fingolimod 0.5 mg qd 429 57 48

*Total number of patients considered all patients who received treatment. If unavailable, the total number of randomized patients
was used.

**Total number of events considered discontinuations from clinical studies, as well as discontinuations of treatment (where clearly
reported and mutually exclusive from study discontinuations).

tGeneric glatiramer acetate was considered equivalent to brand name glatiramer acetate for the purposes of these analyses.

KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, BID = twice daily, qd = once daily, god = every other day,
gw = once weekly, TIW = three times per week.

Table 10 Input Data for Highly Active Disease Subgroup NMA of ARR

Treatment
Duration
(weeks)

Trial Name or

Standard
Identifier LR deviation

AFFRIM t placebo 61 1.46 96
AFFRIM { natalizumab 300 mg 4W 148 0.28 NR 96
CARE-MS Il ;merferon B-1a 44 pg subcutaneous 69 0.68 0.70 96
CARE-MS Il alemtuzumab 12 mg qd 131 0.22 0.38 96
CLARITY placebo 149 0.47 0.31 96
CLARITY cladribine 3.5 mg/kg qd 140 0.16 0.33 96
PREEDOMS Tand | 1 cebo 257 0.46 0.65 9%
::IREEDOMS land fingolimod 0.5 mg qd 249 0.24 0.44 96
OPERA I + I E[ri::lerferon B-1a 44 g subcutaneous 140 0.313 NR %
OPERA | +1I ocrelizumab 600 mg 24W 143 0.099 NR 96
OPTIMUM teriflunomide 14 mg qd 200 0.41 0.75 108
OPTIMUM ponesimod 20 mg qd 202 0.31 0.64 108
PRISMS ** placebo 187 1.49 0.73 48
PRISMS ** ;merferon B-1a 44 pg subcutaneous 184 0.92 0.63 48
TEMSO ** placebo 363 0.54 0.75 108
TEMSO ** teriflunomide 14 mg qd 358 0.37 0.54 108
TOWER ** placebo 388 0.5 0.75 83*
TOWER ** teriflunomide 14 mg qd 370 0.32 0.64 84*
TRANSFORMS an\:lerferon B-1a 30 pg intramuscular 192 0.506 NR 48
TRANSFORMS fingolimod 0.5 mg qd 187 0.249 NR 48
*Mean or median treatment duration was used for analysis input, since trial used variable follow-up.

** Data from PRISMS/TEMSO/TOWER trials for highly active disease population was unavailable; data for the ITT population was
utilized.

t AFFIRM was only incorporated within sensitivity analyses.

KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, ARR = annualized relapse rate, BID = twice daily, qd =
once daily, god = every other day, qw = once weekly, TIW = three times per week.

Table 11 Input Data for Highly Active Disease Subgroup NMA of 3-month CDA

95% confidence Treatment
interval Duration
Lower Upper (weeks)

Trial Name or Hazard

Identifier Treatment ratio

AFFIRM { placebo 61 96
AFFIRM t natalizumab 300 mg 4W 148 0.47 0.24 0.93 96
CLARITY placebo 149 0.28 0.15 0.54 96
CLARITY cladribine 3.5 mg/kg qd 140 ’ ’ ' 96
FREEDOMS | & .

I placebo 257 0.5 0.34 0.9 96
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] 95% confidence Treatment
Trial Name or Hazard i .
Identifier Treatment ilo interval Duration
Lower Upper (weeks)
FREEDOMSI& | fingolimod 0.5 mg qd . 9%
OPERA 1 &I interferon B-1a 44 pg subcutaneous tiw 140 047 023 095 96
OPERA 1 &I ocrelizumab 600 mg 24W 143 ) ) ) 96
OPTIMUM teriflunomide 14 mg qd 200 108
OPTIMUM ponesimod 20 mg qd 202 0.72 0.41 1.24 108
PRISMS** placebo 187 0.62 0.43 0.91 96
PRISMS** interferon B-1a 44 pg subcutaneous tiw 184 ’ ’ ' 96
TEMSO t# placebo 363 108
TEMSO t teriflunomide 14 mg qd 359 0.7 0.51 0.97 108
TOWER 1 placebo 388 068 047 1 48-173
TOWER 1 teriflunomide 14 mg qd 370 ) ) 48-173
TEMSO and placebo Varied
TOWER NR 0.535 NR NR
TEMSO and terifl ide 14 d Varied
TOWER eriflunomide 14 mg q NR arie
TRANSFORMS interferon B-1a 30 ug intramuscular qw 149 LogHR = 0.26 1.41 48
TRANSFORMS | fingolimod 0.5 mg qd 160 -0.5 ) ) 48

* 6-month CDA outcome data for highly active patients was leveraged, since 3-month CDA outcome data for highly active patients
was not available in the form of a hazard ratio.

**Data from PRISMS trials for highly active disease population was unavailable; data for the ITT population was utilized.

t AFFIRM was only incorporated within sensitivity analyses.

1 Outcome data pertaining to the ITT population of TEMSO and TOWER was incorporated within a sensitivity analysis.

KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, BID = twice daily, CDA = confirmed disability
accumulation, qd = once daily, god = every other day, qw = once weekly, TIW = three times per week.

Table 12 Input Data for Highly Active Disease Subgroup NMA of 6-month CDA

Trial Name or Hazard 95% confidence Treatment
interval i
Identifier Treatmant Duration
AFFIRM { placebo 61 96
AFFIRM Y natalizumab 300 mg 4W 148 0.36 0.17 076 96
CARE-MS Il interferon B-1a 44 pg subcutaneous tiw 69 0.41 019 0.85 96
CARE-MS Il alemtuzumab 12 mg qd 131 ) ) ) 96
CLARITY placebo 149 0.18 0.07 043 96
CLARITY cladribine 3.5 mg/kg qd 140 ’ ’ ' 96
FREEDOMS & | )\ cebo 96
I 257 0.5 0.34 0.9
FREEDOMS | & . : : :
I fingolimod 0.5 mg qd 249 96
OPERA &I interferon -1a 44 pg subcutaneous tiw 140 05 023 1.09 96
OPERA 1 &I ocrelizumab 600 mg 24W 143 ) ) ) 96
OPTIMUM teriflunomide 14 mg qd 200 108
OPTIMUM ponesimod 20 mg qd 202 0.66 0.37 117 108
PRISMS** placebo 187 0.62 043 0.91 96
PRISMS** interferon B-1a 44 ug subcutaneous tiw 184 ’ ' ‘ 96
TEMSO t# placebo 363 108
TEMSO t# teriflunomide 14 mg qd 358 0.749 0.505 111 108
TOWER 1 placebo 388 48-173
TOWER 1 teriflunomide 14 mg qd 370 | 0843 0.533 1.334 48173
TEMSO and placebo Varied
TOWER NR 0.598 NR NR
TEMSO and teriflunomide 14 mg qd Varied
TOWER eriiunomide 114 mg q NR arie

** Data from PRISMS trials for highly active disease population was unavailable; data for the ITT population was utilized.
t AFFIRM was only incorporated within sensitivity analyses.

1 Outcome data pertaining to the ITT population of TEMSO and TOWER was incorporated within a sensitivity analysis.
KEY: 2W = every 2 weeks, 4W = every 4 weeks, 24W = every 24 weeks, BID = twice daily, CDA = confirmed disability

accumulation, qd = once daily, qod = every other day, qw = once weekly, TIW = three times per week.
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AS. The eligibility criteria in many of the trials included in the NMA likely resulted
in a heterogeneous mix of active, highly active, and rapidly evolving severe
relapsing-remitting multiple sclerosis (RRMS), as defined within the UK. Several
of these trials conducted subgroup analyses based on lesion load, number of
gadolinium-enhancing (Gd+) lesions or number of relapses at baseline. Please
specify the approach to including these participants in the highly active
subpopulation for the NMA.

Company response: In the OPTIMUM trial, patients were considered to have highly-

active disease if one or both of the following conditions were fulfilled(28):

1) Any DMT for MS received within 12 months prior to randomisation and one or

both of the following:

« =1 relapse within 1 year prior to study entry and the baseline MRI read

centrally showed either 21 Gd+ T1 lesion and/or 29 T2 lesions

= Number of relapses within 1 year prior to study entry = number of relapses
between 2 and 1 year prior to study entry, for patients with at least one

relapse within 2 years prior to study entry.

2) 22 relapses within the 1 year prior to study entry and baseline EDSS score >2

and baseline MRI read centrally showed =21 Gd+ T1 lesion.

Broadly, the OPTIMUM definition could be considered to include patients with active
RRMS as well as highly active and RES RRMS (as defined by NHS England), within
parts (1) and (2) of the highly active OPTIMUM definition respectively). Please see

response to question A3.

For all other trials, literature was reviewed to identify prespecified subgroups of patients
with highly active disease. Datasets corresponding to pre-specified populations aligned
with parts (1) and (2) or part (1) only of the OPTIMUM definition were selected for the
NMAs. Datasets corresponding to populations aligned with part (2) of the OPTIMUM

definition alone were not considered.
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The definitions of highly active disease within the subgroup networks were as follows:

Table 13 Trials and Regimens Included in Subgroup Networks for Highly Active Disease

Trials
incorporated

Regimens
incorporated

Definition of highly active selected

Notes

Source

Ayant eu au moins une

(Gd) enhancing T1 lesion or 9
T2 lesions at baseline and/or

(2) As many or more relapses
in the year before baseline as
in the previous year.

RES patients

poussée sous traitement Definition did
i 4 < t include .
- IFNB-1a44 (interféron B ou acetate de not Inclus Haute Autorit¢ de
CARE-MS II SC TIW ?;ant:::;"srr:l 2u cours de g:ﬁa’ patients: | Santé  submission
- ALET2QD presence d’une ou plusieurs available for 3- | (@lemtuzuman)(44)
Iésion(s) réhaussée(s) par le month CDA
Gadolinium a l'inclusion.
=  Subjects with 21 relapse in
previous year while on DMD
h 21 T1 Gd+ or 2
- PBO %';:Z;}(]):Qd Ga*or=9 | pefinition EMA Public
CLARITY e CLA35 AND/OR aligned with Assessment
mg/kg QD e  Subjects with =2 relapses in OPTIMUM Report(45)
previous year regardless of
treatment status
= Patients who had high disease
activity despite previous DMT,
according to the following
criteria:
(1) 1 relapse in the previous Definition did
* ° PBO ear and either 1 gadolinium i Derfuss et al.
FREEDOMS I+l -« FINO05QD Y 9 not include 2015(56)

OPERA I+l

- IFNB-1a44
SCTIW

- OCR600
24W

= Highly Active Inadequate
Responders: treated with
interferon or glatiramer acetate
for at least 1 year and:

— had at least one relapse in
the previous year AND

— had at least nine T2
hyperintense lesions or at
least one T1 Gd-enhancing
lesion at baseline

Definition did
not include
RES patients

NICE Submission
(ocrelizumab)(57)

OPTIMUM

- PON20QD
- TER14QD

Any DMT for MS received
within 12 months prior to
randomization and one or both
of the following:

a) 21 relapse within 1 year
prior to study entry and the
baseline MRI read centrally
showed either 21 Gd+ T1
lesion and/or 29 T2 lesions

b) Number of relapses within
1 year prior to study entry =
number of relapses between 2
and 1 year prior to study entry,
for subjects with at least one
relapse within 2 years prior to
study entry.

AND/OR

22 relapses within the 1 year
prior to study entry and
baseline EDSS score >2 and
baseline MRI read centrally
showed 21 Gd+ T1 lesion

Definition
combined RES
and HA patients

OPTIMUM clinical
study report(28)
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Trials

Regimens

Definition of highly active selected

Source

incorporated incorporated
Traboulsee et al.
2018(33)
" PBO Data unavailable for ARR, 3- | [T dataused | gporotal 1998(46)
PRISMS = IFNB-1a 44 th CDA for ARR, 3- Wong et al. 2018(50)
SC TIW mon month CDA '
O’Connor et al. 2011
. . ITT data used (TEMSO)(38) and
ARR: Data unavailable for ARR Confavreux et al. 2014
(TOWER)(41)
CDA: _— )
TEMSO & TOWER* | ~ .Fr’gg 14.QD Subgroup B: Patients with r'?;f'i"r‘]'tc'ﬁ’;g'd
disease modifying therapy use . .
in the prior 2 years and either RES patlents_. . NICE.Sme'SS'on
>1 relapse in the year before Relap§e act!v!ty (ocrelizumab)(57)
study entry of 21 Gd+ lesion or lesion activity
on baseline MRI included.
ARR: Group 2b: patients who
received any DMT during the
year before study enrolment Definition did
and had 21 relapse in the not include Cohen et al. 2013(58)
previous year plus 21 Gd- RES patients
= IFNB-1a30 enhancing T1 lesion or 29 T2
TRANSFORMS ::I\IANQ(;/Y.S ) lesions at baseline
' 3-month CDA: Interferon non-
responder, at least 1 Definition did .
relapse/year and 29 T2 lesions | not include NICEI_Submtl)ssgc;n
or presence of Gd-enhancing RES patients (ocrelizumab)(57)
lesion

*6-month CDA outcome data incorporated for the 3-month CDA network, given that 3-month CDA outcome data was not reported as

a hazard ratio.

**|TT data incorporated as stated above, given that HA subgroup data was unavailable.

KEY: 4W: =every 4 weeks, 24W = every 24 weeks, ALE = alemtuzumab, ARR = annualized relapse rate, CLA = cladribine, FIN =
fingolimod, IFNB-1a = interferon beta-1a, IM = intramuscular, NAT= natalizumab, OCR = ocrelizumab, PBO = placebo, PON =
ponesimod, SC = subcutaneous, TER = teriflunomide, TIW = three times per week, QD = every day.

AG6. Please explain the general approach to using outcome data reported at

multiple time points within the same trial.

Company response: Outcome data from only a single time point (i.e., the trial

endpoint) of a given trial was used as inputs for the NMAs reported in the company

submission. No trial data was used from interim or intermediate timepoints. Four of the

41 trials in the ARR network had published data for follow-up periods exceeding the
core trial periods (CombiRx Extension(59), COPOLYMER 1 Extension(60), IFNB-MS

long-term(61) and PRISMS-4(62)).

The most mature data, reflective of the originally assigned (randomised) treatment arm

was considered in a sensitivity analysis where the long-term data replaced core trial

data for the respective trials (presented in the original CS appendices Figure 16).
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A7. Several trials included in the NMA reported sensitivity analyses and

covariate-adjusted analyses in addition to the primary analyses of outcomes.
(a) Please explain the general approach in selecting analyses for inclusion.

(b) In the BEYOND trial [reference 171], were intention-to-treat (ITT) or per
protocol results used? If ITT data were used, were primary or covariate-
adjusted data included? If per protocol data were used, was analysis A or B

selected?

Company response:

(a) Only the results of primary analyses (usually a primary or secondary endpoint)
described in the publications were selected for inclusion in the base case NMAs.
No other sensitivity analyses or covariate-adjusted analyses informed the NMAs

described in the company submissions.

Data for the intention-to-treat (ITT) or modified ITT analyses were selected over
per protocol analyses to ensure alignment with the OPTIMUM trial. The only
exception was the BEYOND trial since our literature review only identified
publications reporting per protocol analyses. For the base case NMAs of 3-month
and 6-month CDA, only those trials reporting a HR were included in the network

to reduce any potential uncertainty that could bias the economic analyses.

(b) Based on the results of our literature reviews, the primary publication and the trial
registry records for the BEYOND trial did not report outcome data for an ITT
population. In Table 2 of reference 171, the outcome of ‘relapse risk’ was
reported for 2 distinct per-protocol populations; however, ARR was not similarly
reported. Data for ARR were obtained from Table 3 of reference 171 and it is

unclear from the reference if these are reported based on analysis A or B.
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A8. Some trials reported outcomes of interest in multiple ways.

(a) Please explain the general approach to selecting the most appropriate

outcome.

(b) In the trial by Boiko et al 2018 [reference 172], relapses were reported as
exacerbations without magnetic resonance imaging (MRI) evidence and

exacerbations with MRI evidence. Which was selected, and why?

(c) The CombiRXx trial [reference 177] defined and reported relapses according

to three sets of criteria. Which of these data sets was selected, and why?

Company response:

(a) The outcomes of ARR, 3-month CDA, 6-month CDA and treatment
discontinuation were selected to inform the economic model and to align with
previous appraisals in MS. For all RCTs included in the networks, the definitions
of these outcomes were reviewed to ensure alignment with their definitions in the
OPTIMUM trial. Outcome data for the primary analyses were selected for the
base-case NMAs and subgroup data for the corresponding timepoints were

selected for the highly active subgroup NMAs, where available.

(b) In the trial by Boiko et al 2018 [reference 172], number of MRI-confirmed
relapses per patient per year were selected on the basis that this was the primary
endpoint of the trial. Selection of these data would also ensure that the analysis

captured all possible protocol-defined relapses.

(c) In the CombiRx trial [reference 177], only protocol defined exacerbations were
selected for the analysis since it is the more stringent definition and only these

relapses were included in the primary analysis by the study authors.
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A9. The trial by Boiko et al 2018 [reference 172] included two glatiramer acetate
20 mg once daily (QD) arms. Please indicate whether data from Timexon or
Copaxone-Teva were included, or whether these data were combined. If the
former, please explain why the choice of intervention, if the latter, please explain
the approach.

Company response: As per the PICOS for the SLR and NMAs, only treatments and
doses licensed in the UK were included in the analyses. Therefore, data from the
Copaxone-Teva treatment arm was included in the analysis since this formulation is
approved for use in the UK. Data from the Timexon treatment arm was excluded as it is

a Russian formulation and not approved for use in the UK.

A10. Please confirm whether any types of early discontinuation were excluded

from the NMA (e.g., at specific timepoints, protocol violations)?

Company response: Treatment discontinuations due to any cause were used to inform

the NMA,; therefore, no types of early discontinuation were excluded from the analysis.

A11. There are several multi-armed trials. Please explain the general approach to
selecting the most appropriate comparator arm where this was necessary (for
example, in the ASSESS trial [reference 170] the higher dose of fingolimod was
selected, whereas in CARE-MS Il [reference 176], CLARITY [reference 8] and
CONFIRM [reference 178] the lower doses of alemtuzumab, cladribine and

dimethyl fumarate, respectively, were selected).

Company response: Selection of the comparator arms from all trials was based on the
licensed dose of the respective treatments as per the PICOS. Therefore, the higher
dose (fingolimod 0.5 mg) was selected in ASSESS, while the lower doses were selected
in CARE-MS Il (alemtuzumab 12 mgq) Clarity (cladribine 3.5 mg/kg body weight) and
CONFIRM (dimethyl fumarate 240 mg two times daily)

A12. A number of publications report data that could be used to derive combined
unique active lesions (CUAL). This outcome was a secondary endpoint of

OPTIMUM, but this outcome has been identified as one of the most sensitive MRI
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measures of active disease. Please explain why these data were not included in
an NMA.

Company response: The NMA analyses were primarily conducted to inform the

economic model and to align with core analyses presented in previous MS appraisals.

Furthermore, CUAL is a composite outcome generally defined as an active lesion on the
T1 Gd or T2 scan, or both, avoiding double counting. However, there is much clinical
variation in defining CUAL and in many cases it may or may not be reported. Therefore,

the CUAL outcomes are not consistent across studies.

Section B: Clarification on cost-effectiveness data

Model structure

B1. Priority question. We note that at the time of submission, ofatumumab and
ozanimod were still undergoing NICE appraisal. However, NICE have asked us to
consider both in our appraisal of ponesimod. Please update the model to
incorporate evidence for both ofatumumab and ozanimod and provide all updated

results.

As requested by the ERG, Janssen have updated the model to incorporate evidence for
ongoing appraisals ofatumumab (ID 1677) and ozanimod (ID 1294). The two new DMTs
have been included as comparators for active RRMS and highly active RRMS (ITT

population and highly active subgroup, respectively in our model).

The updated NMAs described in response to A2 were used to inform the treatment
effects in the model. Updated values for treatment effects on ARR are described in
Table 14, while those for disease progression based on 3-month and 6-month CDA are
presented in Table 15 (ITT population) and Table 16 (highly active subgroup). Updated

inputs for annual treatment discontinuation rates are presented in Table 17.
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Table 14 Treatment Effects on Annual Relapse Rates

Rate Ratio for Relapse Rate
(vs. Natural History) for the Highly
Active Subgroup?

Value Range

Treatment Rate Ratio for Relapse Rate
(vs. Natural History) for the ITT
Population?
Value Range
Ponesimod -

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Interferon beta-1b

Ocrelizumab

Ofatumumab

Ozanimod

Pegylated interferon beta-1a

Teriflunomide

Alemtuzumab

Cladribine

Fingolimod

Natalizumab®

Best supportive careP

ITT = intent-to-treat; OWSA = one-way sensitivity analysis.

@ Treatment effects on relapse rates for all treatments except best supportive care were varied in the OWSA and in
the probabilistic sensitivity analysis; ranges for both set to the bounds of the 95% confidence intervals from the
sampled distributions; those confidence intervals were estimated from the standard errors, which were calculated
from the 95% credible intervals calculated in the network meta-analysis.

b Considered in the model only as a post-discontinuation treatment.

Table 15 Treatment Effects on Disease Progression, Based on 3- and 6-Month Effects

Data for the ITT Population

Relative Risk on Disease Progression

Based on 6-Month Data?

Value Range

Treatment
(vs. Natural History)
Based on 3-Month Data?
Value Range
Ponesimod -

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Interferon beta-1b

Ocrelizumab

Ofatumumab
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Ozanimod

Pegylated interferon beta-1a

Teriflunomide

Alemtuzumab
Cladribine
Fingolimod

Natalizumab®

Best supportive care®
ITT = intent-to-treat; OWSA = one-way sensitivity analysis.

@ Treatment effects on disease progression for all treatments except best supportive care were varied in the OWSA
and in the probabilistic sensitivity analysis; ranges for both were set to the bounds of the 95% confidence intervals
from the sampled distributions; those confidence intervals were estimated from the standard errors, which were
calculated from the 95% credible intervals calculated in the network meta-analysis.

b Considered in the model only as a post-discontinuation treatment.

¢ 6-month data assumed to be equal to 3-month data due to lack of data availability.

Table 16 Treatment Effects on Disease Progression, Based on 3- and 6-Month Effects
Data for the Highly active RRMS Subgroup

Treatment Relative Risk on Disease Progression
(vs. Natural History)
Based on 3-Month Data? Based on 6-Month Data?
Value Range Value Range

Ponesimod
Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg®

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Interferon beta-1b

Ocrelizumab

Ofatumumab

Ozanimod

Pegylated interferon beta-1a

Teriflunomide

Alemtuzumab
Cladribine

Fingolimod

NatalizumabP

Best supportive careP
RRMS = relapsing-remitting multiple sclerosis; OWSA = one-way sensitivity analysis.

@ Treatment effects on disease progression for all treatments except best supportive care were varied in the OWSA
and in the probabilistic sensitivity analysis; ranges for both were set to the bounds of the 95% confidence intervals

from the sampled distributions; those confidence intervals were estimated from the standard errors, which were
calculated from the 95% credible intervals calculated in the network meta-analysis.
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b Considered in the model only as a post-discontinuation treatment.

¢ Data are assumed to be equal those for interferon beta-1a 44 mcg due to lack of data availability.

Table 17 Annual Treatment discontinuation Rates

Treatment Odds Ratio: Ponesimod vs. Treatment? Annual
Discontinuation
Value Range Rateb
Ponesimod

Dimethyl fumarate

Glatiramer acetate

Interferon beta-1a 22 mcg

Interferon beta-1a 30 mcg

Interferon beta-1a 44 mcg

Interferon beta-1b

Ocrelizumab

Ofatumumab

Ozanimod

Pegylated interferon beta-1a

Teriflunomide

Alemtuzumab

Cladribine

Fingolimod

Natalizumab®

Best supportive care®
NA = not applicable; NMA = network meta-analysis; OWSA = one-way sensitivity analysis.

@ Odds ratios for ponesimod versus treatment for annual risk of discontinuation for all treatments except best
supportive care and ponesimod were varied in the OWSA and in the probabilistic sensitivity analysis (the latter
utilizing a lognormal distribution); ranges were set to the bounds of the 95% confidence intervals from the sampled
distributions; those confidence intervals were estimated from the standard errors, which were calculated from the
95% credible intervals calculated in NMA.

b Annual discontinuation rates for all treatments were calculated from the annual discontinuation rate of ponesimod
times a relative risk of discontinuation for each treatment versus ponesimod, where the relative risk was calculated
from the odds ratios.

¢ Annual discontinuation rate of ponesimod was varied in the OWSA and in the probabilistic sensitivity analysis (the
latter using a beta distribution); the range was set to the bounds of the 95% confidence interval from the sampled
distribution; that confidence interval was estimated assuming a sample size of 580, the sum of the clinical trial
population sizes used for estimating the discontinuation rate of ponesimod in the NMA.

4 For alemtuzumab and cladribine, this rate is applied only in years 1 to 5. They are both taken for two years and
assumed to have no all-cause discontinuation after year 5.

¢ Considered in the model only as a post-discontinuation treatment.
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Annual treatment costs for ozanimod and ofatumumab in the updated model are
presented in Table 18. The annual administration and monitoring costs for ponesimod,

fingolimod were also updated (see also company response to BS)

Table 18 Annual Treatment Costs

Treatment Acquisition Administration Monitoring

Year 1 Years 2+ Year 1 Years 2+ Year 1 Years 2+
Ponesimod B B o £0.00 £290.20 £228.82
Fingolimod £19,175.63 £19,175.63 £628.00 £0.00 £547.65 £228.82
Ozanimod £17,910.29 £17,910.29 £139.00 £0.00 £290.20 £231.02
Ofatumumab £22,387.50 £17,910.00 £165.00 £0.00 £408.62 £229.41

A summary of the analysis results comparing ponesimod with other treatments is shown
in Table 19 and Table 20.

Results of the base-case incremental cost-effectiveness analysis for

the ITT population

The addition of ozanimod and ofatumumab in the base-case analysis aligned to the
original company submission: treatment with ponesimod resulted in/||| | | Gz

I
ponesimod versus -_and -years on _
-, respectively). Treatment related costs for ponesimod were_
_, however ponesimod had_ than
both || - Ponesimod resulted ifjfjffl] disease management
costs and relapse costs during RRMS and SPMS, comparing to |||z
e e —
ponesimod had [Jj disease management costs than ||| G
—

Base case results indicate that ponesimod ||| | GGG
I - u>-2(o nalss. Howover
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ponesimod wa_,_in line with the original
submission. The ICERs for ponesimod versus_
I (< cost-cffectiveness threshold that is accepted
by NICE (- and-, respectively). Compared_, ponesimod had
_ however with_,_resulting in
ponesimod I '

addition, these results were similar when ponesimod was compared to |||l

e R ————

proportion of eligible patients with active RRMS, ponesimod offers a cost-effective use

of resources. Moreover, patients receiving ponesimod spent |Jif.in the RRMs

state and ||| GG s vaticnts receiving other treatments
except for ||| .G | vith ponesimod, versus a range of |||
years with other comparators; _ ).
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Table 19 Updated CEM results for the ITT population

PON TER DMF GA IFNB -1a | IFNB-1a IFNB-1a IFNB-1b OCR OFA OZA PEG
22 mg 30 mg 44 mg
Economic outcomes
1 I B N B e

Treatment-
related I | I I B EE
Disease
management | NG 1 I I I I
Relapse I_ - - - - -
Incremental
costs,
poresimod | i I I I .
VS.
comparator
Health outcomes
HE N __ || || _ __
Patients || || || || || || | || ||
Caregivers® || || || || || || | || ||
Incremental
QALYs,
ponesimod || || || || || I I || ||
comparator
Hiears | | | | | | I | |
Time on
treatment I I I I I I I I I
Number of
relapses - - - - - - - - -
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Cost-effectiveness

ICER,
ponesimod
VS.
comparator
(£ per QALY)

CEM = cost-effectiveness model; DMF = dimethyl fumarate; GA = glatiramer acetate; ICER = incremental cost-effectiveness ratio; IFN = interferon; ITT = intent-to-treat;
NA = not applicable; OCR = ocrelizumab; OFA = ofatumumab; OZA = ozanimod; PEG = peginterferon beta 1a; PON=ponesimod; QALY = quality-adjusted life-year; TER =

teriflunomide

@ Number of relapses outcomes are undiscounted.
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Results of the base-case incremental cost-effectiveness analysis

for the highly active population

In patients with highly active RRMS, ponesimod was ||| GGG
I - rently recommended for RRMS in the UK.

Compared with ||| _-ocsimod was | EEEEGEGEG
I - Fonesimod was |GG 2 associated with i total
direct costs. Compared to_
1
I

Treatment with ponesimod resulted in -_treatment-related costs than-

R e e

ponesimod was associated with ||| l.cisease management costs

I i ol2pse costs resulted i

I total direct costs than i) but lower than the other comparators.

Ponesimod was associated with incremental QALY's of _
compared to ocrelizumab, alemtuzumab, cladribine and ofatumumab and an
incremental gain in QALY of i} and i} compared to || G
respectively. Furthermore, ponesimod led to ||| G
I copared to ocrelizumab,

alemtuzumab, fingolimod, ofatumumab and ozanimod respectively, and |||
I compared to cladribine. Similar to the results of the ITT population,

ponesimod is in |G of the cost-effectiveness plane compared to

Overall, ponesimod offers an alternative to patients eligible for fingolimod, and would

offer an alternative to ozanimod (if approved in this population) with its similar mode
of action and comparatively higher efficacy. Ponesimod is also a_
_ for patients who do not wish to experience the inconvenience of

intravenous infusion or injection _ who are eligible for a less
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aggressive treatment, and who prefer a DMT with a lower side effect profile and

lower burden of monitoring.

Clarification Questions Page 58 of
71



Table 20 Updated CEM results for the highly active subgroup

PON

OCR

OFA

OZA

ALE

CLA

FIN

Economic outcomes

Total costs

Treatment-related

Disease
management

Relapse

Incremental costs,
ponesimod vs.
comparator

Health outcomes

QALYs

Patients

Caregivers?

Incremental QALYs,
ponesimod vs.
comparator

| Life-years

Time on treatment

Number of relapses

Cost-effectiveness

ICER, ponesimod vs.
comparator (£ per
QALY)

“I R

I'\I_l_ - OIUIIILU UIIIGU \/ IVI - L/UDl UHUL/UVUH

= ponesimod; OCR = ocrelizumab; OFA = ofatumumab OZA = ozammod QALY = quality-adjusted life-year; RRMS = relapsing-remitting multiple sclerosis.

@ Number of relapses outcomes are undiscounted.
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