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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.

In this template any information that should be provided in an appendix is listed in

a box.

Highlighting in the template (excluding the contents list)

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so
to replace the prompt text in [grey highlighting] with your own text, click anywhere

within the highlighted text and type. Your text will overwrite the highlighted section.
To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in [grey] in the header and footer with
appropriate text. (To change the header and footer, double click over the header or

footer text. Double click back in the main body text when you have finished.)
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NEDA No evidence of disease activity

NHS National Health System

NICE National Institute for Health and Care Excellence
NMA Network Meta-Analyses

NSAIDs Non-steroidal anti-inflammatory drugs
OLE Open label extension

PAS Patient access scheme

PASAT Paced auditory serial addition test
PASLU Patient Access Scheme. Liaison Unit
PD Pharmacodynamics

PFT Pulmonary function test

PICOS Population Intervention Comparison Outcome Study design
PK Pharmacokinetics

PPMS Primary progressive multiple sclerosis
PRISMA Preferred ltems for Systematic Reviews and Meta-Analysis
PSA Probabilistic sensitivity analysis

PSS Prescribed Specialised Services

PSSR Personal Social Services Research
PSSRU Personal Social Services Research Unit
PT Preferred term

QALY Quality-adjusted life year

QT Q wave T wave

RCT Randomised clinical trial

RES Rapidly-evolving severe

RFT Renal function test

RMS Relapsing multiple sclerosis

RRMS Relapsing-remitting multiple sclerosis
RSS Risk-sharing scheme

SAP Statistical analysis plan

SD Standard deviation

SDMT Symbol Digit Modalities Test

SE Standard error

SLR Systematic literature review

SMR Standardized mortality ratios

SOC Standard of care

SOT Sub optimal treatment

SPMS Secondary progressive multiple sclerosis
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The final NICE scope identifies the relevant patient population as adult patients diagnosed
with relapsing-remitting multiple sclerosis (RRMS). This is aligned with the anticipated
marketing authorisation of ozanimod, which is expected to be for the treatment of adult
patients with relapsing-remitting multiple sclerosis (RRMS). CHMP opinion is expected in
March 2020, and marketing authorisation (MA) by the EMA in May 2020. This submission and
the decision problem for ozanimod is therefore adult patients with active RRMS.

The current pharmacological management of RRMS includes disease-modifying therapies
(DMTs) to reduce the frequency, severity of and rate of disease progression. Currently, NICE
recommends the following treatment options:

* Interferon beta-1a (Rebif® and Avonex®) and glatiramer acetate (Copaxone®) for
RRMS and interferon beta-1b (Extavia®) for RRMS with 2 or more relapses within the
last 2 years. Generic versions of glatiramer acetate are also available including
Brabio®, Mylan (NICE TA527) (NICE 2018b)

« Teriflunomide (Aubagio®) and dimethyl fumarate (Tecfidera®) for active RRMS, only
if people do not have highly active or rapidly evolving severe relapsing—remitting
multiple sclerosis (NICE TA303 and TA320 respectively) (NICE 2014e, NICE 2014d)

« Alemtuzumab (Lemtrada®) for active RRMS (NICE TA312) (NICE 2014a)

« Ocrelizumab (Ocrevus®) for active RRMS only if alemtuzumab is contraindicated or
otherwise unsuitable (NICE TA533) (NICE 2018c)

» Fingolimod (Gilenya®) for highly active RRMS in adults who have an unchanged or
increased relapse rate or ongoing severe relapses compared with the previous year
despite treatment with beta interferon (NICE TA254) (NICE 2012b)

« Natalizumab (Tysabri®) for rapidly evolving severe RRMS (NICE TA127) (NICE
2007b)

« Cladribine (Mavenclad®) for treating highly active MS only for rapidly evolving severe
RRMS or disease that has responded inadequately to treatment with DMT (NICE
TA493) (NICE 2017a)

Alemtuzumab is currently under review by the EMA due to safety concerns. As a result, the
EMA committee advises that during the review alemtuzumab should only be started in adults
with RRMS that is highly active despite treatment with at least two disease-modifying
therapies, or when other disease-modifying therapies cannot be used.

The NICE guidance on this technology will be considered for review when the EMA concludes
its review into the safety of alemtuzumab. The guidance executive will decide whether the
technology should be reviewed based on information gathered by NICE, and in consultation
with consultees and commentators. Due to the expected use of ozanimod in UK clinical
practice as a therapy to treat patients with active RRMS (and not highly active and/or rapidly
evolving severe RRMS), alemtuzumab is not considered a relevant comparator to ozanimod.
Furthermore, since ocrelizumab is only recommended by NICE to be used in patients where
alemtuzumab is contraindicated or otherwise unsuitable, it is also not considered a relevant
comparator.
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A comparison of ozanimod versus alemtuzumab, ocrelizumab, and other NICE approved
therapies used to treat patients with highly active and/or rapidly evolving severe RRMS is
presented in Appendix L.

Celgene expects ozanimod to be used by UK clinicians in patients with active RRMS. As such,
ozanimod would be positioned in the treatment algorithm as indicated in

Figure 1 (NHS England; 2019). Therefore, the most relevant comparators for ozanimod are
interferon beta-1a (INFB-1a), interferon beta-1b (INFB-1b), glatiramer acetate (GA), dimethyl
fumarate and teriflunomide; i.e. treatments for active RRMS, according to the NICE scope.

Figure 1. NHS England treatment algorithm for the current management of RRMS

1 relapse in the last g 2 significant relapses in the Rapidly evolving severe

AND radiological a y last 2 years MS

First-line treatments ) .
INFB-1a INFB-1a and INFB-1b Alemtuzumab® or ocrelizumab
Glatiramer acetate Glatiramer acetate Cladribine tablets —
Alemtuzumab® or pE—— Dimethyl fumarate Natalizumab
ocrelizumab = — —lenflunomide
Alemtuzumab® or ocrelizumab *
Alternative to first-line INFB-1a and INFB-1b Alemtuzumab® or ocrelizumab
treatments Glatiramer acetate « Cladribine tablets
Dimethyl fumarate Highly activ V Fingolimod
Teriflunemide Natalizumab
Second-line treatments”™ e Alemtuzumab® or ocrelizumab Alemtuzumab® or ocrelizumab
o ceralizinab h Cladribine tablets Cladribine tablets *
- Fingolimod Natalizumab

Rescue therapy l

Alemtuzumab® or ocrelizumab
Cladribine tablets
Natalizumab

Adapted from: (NHS England; 2019)

" Alternative first-line therapies due to intolerance “for patients experiencing disease activity whilst on first-line treatment *Alemtuzumab is currently
under review by the EMA due to safety concerns. As a result, the EMA committee advises that during the review alemtuzumab use should only be
started in adults with RRMS that is highly active despite treatment with at least two disease-modifying therapies, or when other disease-modifying
therapies cannot be used. Ocrelizumab is recommended in cases where alemtuzumab is contraindicated or unsuitable.

Abbreviations: IFN: Interferon; MS: Multiple Sclerosis; RRMS: Relapsing remitting multiple sclerosis
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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

For patients with highly active (HA)
RRMS despite previous treatment:

o« Alemtuzumab*
« Cladribine tablets
o Fingolimod

e Ocrelizumab** (only if
alemtuzumab is
contraindicated or otherwise
unsuitable)

For people with rapidly-evolving
severe (RES) RRMS:
e Alemtuzumab*

« Cladribine tablets

¢ Ocrelizumab** (only if
alemtuzumab is
contraindicated or otherwise
unsuitable)

o Peginterferon beta-1a
(subject to ongoing NICE
appraisal)

Population Adults with relapsing-remitting MS As per scope
Intervention Ozanimod Ozanimod 1 mg daily oral
For patients with active RRMS: *Alemtuzumab is currently under
. Alemtuzumab* review by the EMA due to safety
) concerns. As a result, the EMA
+ Beta-interferon committee advises that during the
¢ Dimethyl fumarate review alemtuzumab use should
. Glatiramer acetate only be started in adults with RRMS
. Teriflunomide that is highly active despite
- _ treatment with at least two disease-
Ocrelizumab™ (only if modifying therapies, or when other
alemtuzumab is | For patients with active RRMS: disease-modifying therapies cannot
contraindicated or otherwise . Alemtuzumab* be used. Due to the expected use of
unsuitable) Betadinterf ozanimod in UK clinical practice as
o Peginterferon beta-1a ¢ etaT-mte erons a therapy to treat patients with
(subject to ongoing NICE +  Glatiramer acetate active RRMS (and not highly active
appraisal) o Dimethyl fumarate RRMS) alemtuzumab is not
; ; considered a relevant comparator to
Comparator(s) «  Teriflunomide i P

**Since ocrelizumab is only
recommended by NICE to be used
in patients where alemtuzumab is
contraindicated or otherwise
unsuitable, it is also not considered
a relevant comparator to ozanimod.

Due to the expected use of
ozanimod in UK clinical practice as
a therapy to treat patients with
active RRMS, this submission will
not consider ozanimod for the
treatment of patients with either HA
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

« Natalizumab

e Ocrelizumab (only if
alemtuzumab is
contraindicated or otherwise
unsuitable)

or RES RRMS.

Outcomes

« Relapse rate
o Severity of relapse
« Disability (e.g. EDSS)

« Symptoms of MS (e.g.
fatigue, cognition and visual
disturbance)

e Freedom from disease
activity (e.g. lesions on MRI
scans)

« Mortality
« Adverse effects of treatment
« Health-related quality of life

e Relapse rate

« Disability

o Freedom from disease
activity

o Mortality

o Adverse effects of treatment
o Health-related quality of life
e Brain atrophy (brain volume)
o Radiological (MRI)
measurements of disease

activity (T2 and Gd-E T1
brain lesion)

RADIANCE and SUNBEAM did not
explore severity of relapse, and
symptoms in their trial design
endpoints.

Freedom from disease activity has
been reported as no evidence of
disease activity 3 (NEDA-3) and 4
(NEDA-4).

Subgroups to be considered

If the evidence allows the following
subgroups will be considered (in
addition to those specified above for
comparators):

o People who could not
tolerate previous treatment

e« No subgroups will be
considered

Abbreviations: EDSS: Expanded Disability Status Scale; EMA: European Medicines Agency; Gd-E; Gadolinium-enhancing: HA: Highly active; MRI: Magnetic resonance imaging; MS: Multiple sclerosis; NICE: National Institute
for Health and Care Excellence; NEDA: No evidence of disease activity: RES: Rapidly-evolving severe; RRMS: Relapsing-remitting multiple sclerosis
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B.1.2 Description of the technology being appraised

A summary of the technology to be appraised is presented in Table 2.

Table 2. Technology being appraised

UK approved name
and brand name

Ozanimod

Mechanism of action

Ozanimod is a sphingosine 1-phosphate (S1P) receptor modulator,
which binds with high affinity selectively to sphingosine 1-phosphate
receptor subtypes 1 and 5. Ozanimod causes lymphocyte retention in
lymphoid tissues. The mechanism by which ozanimod exerts therapeutic
effects in MS is unknown but may involve the reduction of lymphocyte
migration (namely of circulating B and T lymphocytes) into the central
nervous system (CNS), thereby modulating immunity. Ozanimod is 27-
fold more selective to S1P1 relative to S1Ps and has little activity on
other S1P receptors (S1P2, S1P3, and S1P4) (Scott 2016).

Pharmaceutical activation of sphingosine 1-phosphate receptor 1
(S1P1R) by ozanimod induces internalisation and degradation of S1P1R
from the cell surface. The resulting reduction of surface expressed
S1P1R causes transient retention of the T cell in the lymph nodes (Subei
2015).

Marketing
authorisation/CE mark
status

Ozanimod does not currently have a MA in the UK. An application for a
MA was submitted to the European Medicines Agency in March 2019.

CHMP opinion is expected in March 2020, and MA in May 2020.

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

The anticipated licence for ozanimod is for the treatment of adult
patients with RRMS.

Method of
administration and
dosage

Ozanimod hydrochloride 1 mg (equivalent to ozanimod 0.92 mg) is
administered orally once daily. The titration regimen for ozanimod
consists of 0.25 mg ozanimod hydrochloride (equivalent to ozanimod
0.23 mg) starting on Day 1 for 4 days, then 0.5 mg ozanimod
hydrochloride (equivalent to ozanimod 0.46 mg) starting on Day 5 for 3
days, followed by the assigned treatment level beginning on Day 8.

Please note that throughout this submission the term ozanimod 1 mg,
0.5 mg and 0.25 mg will be used to refer to ozanimod hydrochloride 1
mg, 0.5 mg and 0.25 mg.

Additional tests or
investigations

The introduction of ozanimod would not require additional tests,
investigations or administration beyond those that are currently required
for all patients with MS.

List price and average
cost of a course of
treatment

£343.00 per 7 tab initiation pack (4 x 0.23 mg and 3 x 0.46 mg);
£1,373.00 per 28 tab 0.92 mg pack (£17,910.00 pa).

Patient access scheme
(if applicable)

_

Source: Identified in table

Abbreviations: CNS: Central nervous system; S1P: sphingosine 1-phosphate; S1P1R: Sphingosine 1-
RRMS: Relapsing-remitting multiple sclerosis
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B.1.3 Health condition and position of the technology in the

treatment pathway

B.1.3.1. Disease overview

Multiple Sclerosis (MS) is a chronic inflammatory demyelinating condition of the central
nervous system (CNS) leading to the formation of focal confluent lesions of primary
demyelination in the white and grey matter, as well as diffuse damage and neurodegeneration
in the entire brain (Lassmann 2007, Lassmann 2018). This production of lesions, and atrophy
of the brain, optic nerves, and spinal cord results in severe physical and mental disability
(Tullman 2013, Giovannoni 2016). The symptoms of MS can include pain, disturbance to
muscle tone including weakness and spasticity, chronic fatigue, unsteady gait, speech
problems, incontinence, numbness, visual disturbance and cognitive impairment (Gross
2017).

MS is a disease continuum with four main presenting phenotypes based on the relative
presence and clinical dominance of either episodic active neuroinflammation with associated
disability, or disability progression independent of acute inflammatory events (Lublin 2014a).
MS is defined according to the 2017 McDonald criteria (see Appendix D1.4), and is grouped
based on clinical course as follows (Lublin 2014b, Thompson 2018):

* Clinically isolated syndrome (CIS) and radiologically isolated syndrome (RIS)
* Relapsing-remitting MS (RRMS)

» Secondary progressive MS (SPMS)

e Primary progressive MS (PPMS)

Approximately 85% of people with MS are first diagnosed with RRMS and 15% are diagnosed
with PPMS (Kamm 2014, National MS Society 2019). Patients with RRMS experience
unpredictable and recurring clinical episodes of acute neurological dysfunction (relapses) that
are driven by acute neuroinflammation. This is followed by a recovery of function (remission),
although studies have shown that some patients will have residual disability following a relapse
(Confavreux 2000). A relapse is a clinically evident ‘attack’ of neuroinflammation and
demyelination, characterised by gradual onset of symptoms over days, stabilising over days
or weeks and then gradually resolving, either completely or partially (Rolak 2003, Kalincik
2015).

Patients with RRMS could be further classified as having highly active (HA) disease, or rapidly
evolving severe (RES) disease based on clinical and imaging features. RES is defined as two
or more disabling relapses in one year, and one or more gadolinium-enhancing (Gd-E) lesions
on brain magnetic resonance imaging (MRI), or a significant increase in T2 lesion load
compared with a previous MRI (NHS England 2019). Patients with HA RRMS are defined as
those with an unchanged or increased relapse rate, or ongoing severe relapses compared
with the previous year despite treatment with at least one DMT (NHS England 2019). Based
on feedback from UK clinicians, ozanimod is expected to be used in clinical practice to treat
patients with active RRMS (and not HA or RES RRMS). Therefore, this submission will only
focus on an active RRMS patient population.

In absence of treatment, approximately 50% of patients with RRMS eventually develop SPMS
within 10 years after being diagnosed, and up to 90% within 20-25 years (Gross 2017). SPMS
is a period of steady disease progression with less distinguishable clinical signs of acute
neuroinflammation, after an initial period of neuroinflammatory-driven relapses and remission.
Occasional relapses as well as periods of stability may occur in SPMS patients, however
disability gradually increases over time (Gross 2017).
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Relapses in MS are associated with an influx of inflammatory T-cells into the CNS, leading to
breakdown of the blood-brain barrier (BBB), followed by entry of B-cells and macrophages, all
of which result in demyelination and axonal damage (Hauser 2006, Tullman 2013). Although
the exact pathophysiology remains elusive, research suggests a key role of the sphingosine-
1-phosphate 1 receptor (S1P1R) in the development and progression of MS, as it mediates
lymphocyte ftrafficking (Scott 2016). The influx of inflammatory cells and the subsequent
damage creates lesions on the brain which can be measured using magnetic resonance
imaging (MRI). Repeat bouts of relapses and remittance leads to a build-up of lesions and
brain atrophy, which result in significant disease progression and a worsening of MS
symptoms.

MRI scans further reveal the level of extensive damage of the brain and spinal cord in patients
with MS, even in patients that initially seem symptomless and clinically silent, and are therefore
crucial in the diagnosis of MS, and MS disease monitoring processes (Ge 2006, Siva 2013).
Acute inflammatory lesions and relapses impair cognitive function (DeLuca 2015), and
absence of MRI activity, new T2 lesions, or enlarging T2 lesions have been associated with
less cortical and subcortical grey matter atrophy (Damasceno 2016).

With the advancement in MRI technology, the importance of white matter, grey matter, cortical
volume, and thalamic volume in the pathogenesis of MS has increased greatly (Kern 2015).
Thalamic involvement in patients with MS occurs relatively early in the course of the disease;
it has been detected in patients with CIS suggestive of MS (Kern 2015). The thalamic grey
matter atrophy is directly associated with cognitive impairment and can be used for prediction
of disease progression (Kern 2015). Changes in the thalamus occur early in the MS disease
course, particularly in patients who are more likely to have more rapid disease progression,
and concluded that greater decrease in thalamic and cortical volume, during the first 10 years
after the onset of MS, influences disability progression (Zivadinov 2013). In terms of RRMS, a
correlation has been found between the rate of thalamic volume loss and a change in the
EDSS score during a 2 year follow-up (Filippi 2013).

There are a number of factors that are associated with reduced brain volume; Radue et al.
determined that increasing age, disease duration, T2 lesion volume, T1-hypointense lesion
volume, and disability were all significantly associated with reduced brain volume (Radue
2015). Confirmed disability progression was most frequent in patients with the greatest brain
volume loss (BVL). Fritz et al. have shown that lower thalamic volume was directly correlated
and had a significant association with reports of lower physical quality of life, as well as higher
pain severity scores (Fritz 2016). In addition to physical disability, cognitive impairment has
also shown a correlation with regional, cortical, and total grey matter volume (Jeffery 2016,
Favaretto 2018).

In a study conducted on the predictive value of MRI-parameters for domains of cognitive
function in MS, cortical volume was the strongest predictor of overall cognitive function and
efficiency (Pinter 2015). T2-lesions load was also identified as an important predictor of overall
cognition, cognitive efficiency, and memory function. Normalised thalamic volume was also
determined to be a strong predictor of overall cognition (Pinter 2015).

The burden created from the number and the location of lesions, as well as repeating relapses
influences the extent and type of functional disability; for example, coordination impairment
has been linked to lesion location in areas such as the limbic and prefrontal cortex (Charil
2003).

B.1.3.2. Diagnosis and measurement of disease state

In the absence of a definitive diagnostic test, the 2017 McDonald diagnostic criteria are widely
used in clinical practice for the diagnosis of MS, making use of advances in MRI techniques
to allow diagnosis to be made at an earlier stage (Thompson 2018). The McDonald criteria

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple
sclerosis [ID1294]

© Celgene (2019) All rights reserved Page 19 of 147



allow for a combination of diagnostic evidence such as MRI and clinical symptoms to satisfy
both dissemination in time (DIT) (CNS damage detected in =2 distinct points in time) and
dissemination in space (DIS) (two or more CNS regions affected) requirements.

In clinical practice, disability progression is measured by the accumulation of permanent
disability according to the Expanded Disability Status Scale (EDSS) (Kurtzke 1983). EDSS
scores range from 0 (no disability) to 10 (death), in incremental units of 0.5 (after EDSS 1).
Scoring is based on measures of impairment in eight functional systems: pyramidal (weakness
or difficulty in moving limbs); cerebellar (ataxia, loss of coordination, or tremor), brain stem -
problems with speech, swallowing, and nystagmus (involuntary eye movement); sensory
(numbness or loss of sensations); bowel and bladder function; visual function; cerebral (or
mental) functions and other (neurologic findings) (Kurtzke 1983). An accurate and reliable
evaluation of confirmed disease progression (CDP) is important and should include two
consecutive examinations carried out by the same physician at least 6 months apart, in order
to effectively gauge the rate of decline in health over this time period.

Despite being the most commonly used measure of MS disease progression, the EDSS scale
has a number of limitations, including but not limited to, failing to capture QoL, relying on
walking as the main measure of disability, and being a predominantly subjective examination
open to investigator bias (Bosma 2013, Meyer-Moock 2014, van Munster 2017). CDP is
defined as an increase in EDSS score over a period of time, typically 3 or 6 months, and
although it is often used as an endpoint in MS clinical trials, it has been regarded as inaccurate
in the measurement of disease progression in MS, due to its basis in the EDSS score, which
in itself has the limitations outlined earlier.

It is recognised that the EDSS does not adequately assess upper limb function and cognitive
impairment and is open to physician bias. Therefore, additional neurological rating scales,
quantitative neurological performance tests (e.g. MSFC) are often used as secondary
measurements of disability. The advantages and disadvantages of the EDSS in assessing
disability in MS are well-known, and thus there is a recognised need for the development of
alternative sensitive scales that assess disability (Bosma 2013, Meyer-Moock 2014, van
Munster 2017).However, there are no specific recommendations regarding the acceptability
of alternative scales, and although alternative scales are still under development, there is a
need for them to be validated. To fully capture the impact of disease progression on patients,
the ozanimod clinical trial programme also included other tool for assessing disease
impairment, including the timed 25-Foot Walk (T25-FW), SDMT, PASAT and MRI data of Gd
lesions, T2 lesions, and brain volume. The cumulative findings from these measures should
also be used when evaluating the potential therapeutic effect of a drug, in order to better
evaluate the impact of the drug on MS disease progression. These measures of MS activity
are as follows:

« Gd-E is a marker for BBB breakdown and histologically correlates with the
inflammatory phase of lesion development, therefore an increase in Gd-E lesions
relates to disease progression (Pitteri 2016)

* T2 lesion formation, which is also measured on MRI, mirrors a complex sequence of
inflammatory, degenerative and reparative processes. The formation of T2 lesions is
a marker of inflammatory activity and repair mechanisms, i.e. relapses and recovery
(Mostert 2010, Rovira 2013)

« Brain volume and its association with disease severity in MS is currently being explored
in the MS research community. BVL occurs at a higher rate in patients with MS (Chard
2002, De Stefano 2010), starting in the earliest stages of MS, and occurring throughout
the disease course at a rate considerably greater than in the general population: the
average rate of BVL in MS patients ranges from 0.5% to 1.3% (median 0.7-0.8%)
versus 0.1% to 0.3% in healthy gender and age matched controls (median 0.2%)
(Radue 2015, Tsivgoulis 2015, Favaretto 2018). BVL has been shown to be correlated
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to and predictive of disability progression and cognitive decline over the patient’s
lifetime (Fisher 2002, Popescu 2013)

*  Grey matter volume reduction is associated with long-term disability, and MS patients
tend to show significantly smaller cortical and deep grey matter volume compared with
healthy people. Volume loss, in deep grey matter, tends to be faster than volume loss
in other areas of the brain across all clinical MS phenotypes, and tends to be the only
region associated with disability accumulation (Eshaghi 2018). One study found that
patients with a smaller grey matter volume at baseline had a shorter time to EDSS
progression (Eshaghi 2018)

» Cortical volume has long been correlated with disability and cortical atrophy in MS;
patients with high cortical lesion loads tend to have higher EDSS increases (Calabrese
2012)

» Cortical damage tends to differ between the various clinical phenotypes, and it has
been shown to correlate better with clinical disability and cognitive impairment than
measures of T2 lesion load or white matter damage (Calabrese 2012). Epilepsy and
fatigue are also likely to be related to cortical involvement (Filippi 2013)

* No evidence of disease activity (NEDA) is a composite endpoint comprised of CDP,
MRI outcomes, and annualised relapse rate (ARR). It is believed to be able to predict
MS disease activity, disease progression, and treatment efficacy. There are currently
eight levels of NEDA, with NEDA-3 and NEDA-4 regarded as the most commonly
utilised tools in MS. NEDA-3 is defined by no relapses, no increase in disability, and
no new or active (enhancing) lesions on MRI scans (Hegen 2018). NEDA-4 is defined
as no evidence of relapses, new or enlarged T2 lesions and 6-month CDP (as defined
in NEDA-3), and a mean annualised rate BVL of less than 0.4% (Kappos 2016).

B.1.3.3. Clinical pathway of care

DMTs recommended by NICE in the UK for the treatment of RRMS include interferon beta
(IFNB) therapies [IFNB-1a (Rebif® and Avonex®) and IFNB-1b (Extavia®)] (NICE 2018b),
glatiramer acetate (GA; Copaxone®) (NICE 2018b), teriflunomide (Aubagio®) (NICE 2014e),
dimethyl fumarate (DMF; Tecfidera®) (NICE 2014d), natalizumab (Tysabri®) (NICE 2007b),
fingolimod (Gilenya®) (NICE 2012b), alemtuzumab (Lemtrada®) (NICE 2014a), ocrelizumab
(Ocrevus®) (NICE 2018c), and cladribine tablets (Mavenclad®) (NICE 2017a). The choice of
DMT prescribing in UK for RRMS is largely driven by an informed discussion and consensus
between the prescribing clinician and the patient based on the level of disease activity, patient
risk tolerance, patient preference and patient lifestyle considerations such as family planning.
Patient preference for the route and frequency of administration also varies. Real world studies
of MS patients have repeatedly shown that adherence among patients taking an oral DMT is
better than in patients taking injectable DMTs (Agashivala 2013, Bergvall 2014).

According to the NHS England treatment algorithm published in September 2018 (as depicted
in Figure 1), IFNB and GA are used as first-line treatments, with teriflunomide and DMF also
recommended in this patient population (NHS England; 2019). Although alemtuzumab could
also be used as a first-line treatment option, it was noted to be a high-risk treatment associated
with increased burden of monitoring. Alemtuzumab is currently under review by the EMA due
to safety concerns; as a result, EMA has restricted its use to ‘adults with relapsing-remitting
multiple sclerosis that is highly active despite treatment with at least 2 DMTs, or when other
DMTs cannot be used’ (EMA 2019).

Treatments such as natalizumab, cladribine tablets, alemtuzumab, fingolimod and
ocrelizumab are typically used in highly active, rapidly evolving severe or sub-optimally treated
patient populations. Autologous stem cell therapy is currently been used as rescue therapy.
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The Association of British Neurologists (ABN) have also issued guidance on the prescribing
of DMTs for MS (Figure 2). The ABN classifies the treatments into Category 1 (moderate
efficacy and established safety profiles) and Category 2 DMTs (high efficacy and more
complex safety profiles) (Scolding 2015). Celgene believes that ozanimod fits into category 1,
i.e. drugs with moderate efficacy and established safety profiles. Therefore, ozanimod is likely
to be used as a first-line therapeutic in the treatment pathway of MS, and therefore, the most
relevant comparators are IFNB, GA, teriflunomide and dimethyl fumarate.

Figure 2. Categorisation of DMTs in accordance with the ABN guidelines

Disease-modifying therapies for patients with RMS

Category 1 Category 2
Drugs with moderate efficacy and Drugs with high efficacy and more
established safety profiles complex safety profiles

Interferon-3
Glatiramer acetate
Teriflunomide
Dimethyl fumarate
Fingolimod

Source: Adapted from (Scolding 2015)
Abbreviations: ABN: Association of British Neurologists; DMT: Disease-modifying treatment; RMS: Relapsing multiple sclerosis

B.1.4 Equality considerations

No equality issues have been identified for ozanimod.

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple
sclerosis [ID1294]

© Celgene (2019) All rights reserved Page 22 of 147



B.2. Clinical effectiveness

B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was undertaken to identify clinical trials relevant to the
NICE decision problem. This systematic review assessed the efficacy, safety, and tolerability
outcomes associated with key interventions in the treatment of relapsing-remitting forms of
multiple sclerosis (RRMS). Studies identified in the SLR were used to inform the Network
Meta-Analysis (NMA). The final NICE scope identifies the relevant patient population as adult
patients diagnosed with RRMS. The proposed population for this technology submission is
aligned with the marketing authorisation and will focus on the RRMS population only.

The protocol, search strategy and details of the methodology used to identify the clinical
evidence are summarised in Appendix D.

B.2.2 List of relevant clinical effectiveness evidence

The systematic literature review identified two Phase Ill RCTs, RADIANCE Part B (RPCO01-
201B) and SUNBEAM (RPCO01-301)), and one Phase Il RCT, RADIANCE Part A (RPCO01-
201A)), relevant to the decision problem.

The two pivotal Phase Ill head-to-head trials versus IFN B-1a, along with the Phase Il placebo-
controlled RADIANCE Part A trial, are part of the ozanimod clinical trial programme, designed
to demonstrate the safety and efficacy of ozanimod. Please note that while the target of this
submission is active RRMS, the recruited population in the RADIANCE Part B and SUNBEAM
also consisted of a small number of patients with SPMS (1.8% of the ITT population in both
Phase lll trials) in addition to patients with RRMS, hence the target population of the trial has
been referred to as RMS (an overarching term including patients with RRMS and SPMS).

B.2.2.1. Ozanimod clinical trial programme

The ozanimod clinical trial programme in MS involves five key overlapping clinical trials, as
depicted in Figure 3. These include the Phase | study RPC01-1001 (a randomised, open-label
study to evaluate the multi-dose pharmacokinetics [PK] and pharmacodynamics [PD] of
ozanimod), one Phase Il trial including a dose-blinded extension (RPC01-201A, RADIANCE
Part A), two Phase Il head-to-head trials (RPC01-201B, RADIANCE Part B and RPC01-301,
SUNBEAM), and an ongoing Phase Ill open label trial (RPC01-3001, DAYBREAK) that is an
extension of RPC01-1001, RADIANCE Part A and B, and SUNBEAM.

The evidence base for ozanimod in this submission is comprised of two pivotal Phase IIl RCTs
(RADIANCE Part B and SUNBEAM), a Phase || RCT (RADIANCE Part A) and an open label
extension trial, DAYBREAK.
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Figure 3. Ozanimod clinical trial programme

2012 2013 2014 2015 2016 2017 2018 2019

RADIANCE
201 Part A
Phase Il

Phase || EXT EEsspEssEEsEEEsEEE

RADIANCE 201 PartB |
Phase llI
|
SUNBEAM 301
Phase Il

DAYBREAK 300
Open label extension (ongoing)

‘nlln‘-uu-oluo-

|
RPCO-
1001 LT
PK/PD

Note: Arrows depict movement of suitable patients from the trial they were initially enrolled and involved in, into the Phase Ill open label extension
trial, DAYBREAK
Abbreviations: PD: pharmacodynamics; PK: pharmacokinetics; RMS: relapsing multiple sclerosis

B.2.2.2. Patient eligibility

The criteria used for the recruitment of patients into the RADIANCE Part A and Part B and
SUNBEAM trials was as follows:

Adult subjects with RMS aged 18 to 55 years, inclusive
Meeting the revised McDonald 2010 criteria
EDSS (expanded disability status scale) score between 0 and 5.0 at baseline

At least 1 documented relapse within the last 12 months, or at least 1 documented
relapse within the last 24 months plus at least 1 Gd-E lesion within the last 12 months,
prior to randomization

No history of relapse or systemic corticosteroid or adrenocorticotrophic hormone use
from 30 days before screening through randomisation

Positive varicella zoster virus immunoglobulin G antibody status or varicella zoster virus
vaccination at least 30 days before randomisation

Exclusion criteria:

PPMS
Disease duration greater than 15 years and an EDSS of 2.0 or less
Previous inability to tolerate IFN-3

Specific cardiovascular conditions (e.g., recent myocardial infarction, stroke, or
prolonged Fridericia-corrected QT interval [QTcF])

Resting heart rate less than 55 beats per min (bpm) at screening

Previous treatment with lymphocyte-depleting therapies or lymphocyte-trafficking
blockers
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* Any active infection

The population used for the Phase | PK/PD study were adult subjects with RMS which include
the RRMS population which is the focus of this technology submission.

Patients who completed one of the parent studies (RADIANCE Part A extension, RADIANCE
Part B, SUNBEAM, or the Phase | PK/PD study in RMS patients) were eligible to enter the
ongoing open-label extension study DAYBREAK (Figure 3). All patients were required to
undergo dose titration at the start of DAYBREAK, except those entering the trial from either
the blinded extension of RADIANCE Part A, or the RPC01-1001 study. If the duration between
the last dose of ozanimod in either of these two parent studies and the first dose in the open-
label extension (OLE) exceeded 14 days, then dose escalation and cardiac monitoring were
required (Celgene 2019d).

Trial overview

The RADIANCE Part A, Part B and SUNBEAM trials explored the efficacy and safety of orally
administered 0.5 mg ozanimod and 1 mg ozanimod, with the marketing authorisation expected
to be only for the 1 mg ozanimod dosage in adult patients with RRMS. As such this submission
will present efficacy data only for the ozanimod 1 mg dosage, however, both ozanimod 0.5 mg
and ozanimod 1 mg safety data will be presented to support the overall safety profile of the
intervention. The outcomes for the three trials are presented separately in this submission,
as well as pooled analyses of RADIANCE Part B and SUNBEAM to support the efficacy of
ozanimod 1 mg administered orally in the RRMS patient population to reduce relapse rates,
disability, and disease activity.

RADIANCE Part A (RPC01-201A) was a 24-week, Phase Il, multi-centre, randomised, double-
blind, placebo-controlled trial with a blinded extension of 24 months. The primary endpoint of
the core study was the mean cumulative total number of Gd-E lesions from Week 12 to Week
24. Outcomes from the Phase |l trial, including the blinded extension, will be presented as
supplementary data to support the efficacy trial data from RADIANCE Part B and SUNBEAM.

RADIANCE Part B (RPC01-201B) was a 24-months multi-centre, randomised, double-blind,
double-dummy, active-controlled parallel group Phase lll trial where the efficacy and safety of
ozanimod compared to IFNB-1a (Avonex®) was explored in subjects with RMS.

SUNBEAM (RPCO01-301) was a 12-months multi-centre, randomised, double-blind, double-
dummy, active controlled, parallel group Phase Ill study to evaluate the efficacy and safety of
ozanimod compared to IFNB-1a (Avonex®) in subjects with RMS (Section B.2.3.1).

A summary of the clinical evidence for ozanimod is presented in Table 3.
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Table 3. Clinical effectiveness evidence for efficacy and safety of ozanimod

clinical course consistent with RMS and history of brain MRI lesions consistent with MS.

Patients were required to have an EDSS score between 0 and 5.0 at baseline and meet one
of the following disease activity criteria:

e Atleast 1 documented relapse within the last 12 months prior to screening, or

e Atleast 1 documented relapse occurred within the last 24 months prior to screening
and documented evidence of at least 1 Gd-E lesion on brain MRI within the last 12
months prior to randomization

Study name RADIANCE Part A RADIANCE Part B SUNBEAM DAYBREAK OLE

Study code RPCO01-201A RPC01-201B RPC01-301 RPC01-3001

Study design A 24-week placebo- A Phase lll, 24-month, A Phase lll, 12-month, An ongoing, single-arm,
controlled treatment period randomised, multi-centre, randomised, multi-centre, Phase Ill, multi-centre, open
and 96-week blinded double-blind, double-dummy, | double-blind, double-dummy, | label extension study
extension period for a total of | active-controlled parallel active-controlled parallel
120 weeks (Cohen 2019a) group study group study

Population RRMS patients diagnosed using the revised 2010 McDonald criteria exhibiting a relapsing e Completed one of the

parent trials:
RADIANCE Part A or
B, SUNBEAM, or the
Phase | PK/PD trial
RCP01-1001

e Does not have a
condition that would
require withdrawal
from one of the
parent trials
(RADIANCE Part A
and B, SUNBEAM, or
RCP01-1001)

e Has no conditions
requiring treatment
with a prohibited
concomitant

Comparator(s)

medication
Intervention(s)*« e Ozanimod 0.5 mg e Ozanimod 0.5 mg e Ozanimod 0.5 mg Ozanimod 1.0 mg oral daily
oral daily oral daily oral daily
e Ozanimod 1.0 mg e Ozanimod 1.0 mg e Ozanimod 1.0 mg
oral daily oral daily oral daily
Placebo IFN B-1a (30ug) weekly IFN B-1a (30ug) weekly
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the economic model

SUNBEAM)

RADIANCE Part B)

Indicate if trial supports | Yes Yes Yes No
application for

marketing authorisation

Indicate if trial used in Yes Yes (pooled analysis with Yes (pooled analysis with No

Rationale for use/non-
use in the model

Phase Il study included in
NMA. Outputs used in CE
analysis.

Pivotal trial providing clinical
data for the economic model

Pivotal trial providing clinical
data for the economic model

Data in the economic model
is based on the pivotal
clinical trials

Reported outcomes
specified in the decision
problem

e Annualised relapse
rate

e Adverse events
e MRI

e Annualised relapse

rate
e Disability
e Disease activity
e Mortality

e Adverse events
e MRI

e Health-related quality
of life

e Brain atrophy

e Annualised relapse

rate
e Disability
e Disease activity
e Mortality

e Adverse events
e MRI

e Health-related quality
of life

e Brain atrophy

e Adverse events

e Annualised relapse
rate

e Disability

Source: (Celgene 2015c, Celgene 2017a, Celgene 2017b, Celgene 2019d)

Abbreviations: EDSS: Expanded disability status scale; Gd-E: gadolinium-enhanced; IFN: interferon MS: multiple sclerosis; MRI: magnetic resonance imaging; OLE: open-label extension; PK:

pharmacokinetics; PD: pharmacodynamics RMS: relapsing multiple sclerosis

* The 0.5 mg dosage was studied in all three Phase Ill studies (RADIANCE Part A and B, SUNBEAM, DAYBREAK). As it is not the dosage approved, the results for the 0.5 mg dosage arms will
only be presented in the safety sections, while the focus of this submission will be the 1 mg dose

« The initial study treatment consisted of a 7-day dose titration regimen. For patients randomised to receive treatment with ozanimod, this regimen consisted of 0.25 mg ozanimod starting on Day 1
for 4 days, then 0.5 mg ozanimod starting on Day 5 for 3 days, followed by the assigned treatment level beginning on Day 8. Patients assigned to the INF arm received a dummy up titration to keep
the blinding. Patients were screened for protocol eligibility up to 30 days before the baseline visit. Informed consent was obtained after the study was fully explained to each patient as well as before
any procedures or assessments were conducted.
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

The clinical trials identified as relevant to the decision problem in Section B2 of this
submission, include two Phase Il RCTs, RADIANCE Part B (RPC01-201B) and SUNBEAM
(RPCO01-301)), and one Phase Il RCT, RADIANCE Part A (RPC01-201A)).

The methodologies of RADIANCE Parts A and B, and SUNBEAM are summarised in Table 4.

Table 4. Comparative summary of trial methodology

e EDSS (expanded disability status scale) score between 0 and 5.0

e Atleast 1 documented relapse within the last 12 months, or at least 1
documented relapse within the last 24 months plus at least 1 GdE
lesion within the last 12 months, prior to randomization

e No history of relapse or systemic corticosteroid or adrenocorticotrophic
hormone use from 30 days before screening through randomisation

e Positive varicella zoster virus immunoglobulin G antibody status or
varicella zoster virus vaccination at least 30 days before randomisation

Exclusion criteria:
e PPMS

o Disease duration greater than 15 years and an EDSS of 2.0 or less

Trial RADIANCE Part A RADIANCE Part B SUNBEAM

Duration 24 weeks (6 months) 24 months > 12 months

Trial design A Phase Il 24-week Randomised, multi- Randomised, multi-
placebo-controlled centre, double-blind, centre, double-blind,
treatment period and double-dummy, active- double-dummy, active-
96-week blinded controlled parallel group | controlled parallel group
extension period for a Phase Il Phase Il
total of 120 weeks
(Cohen 2019a)

Eligibility e Adult subjects with RMS aged 18 to 55 years, inclusive

criteria for e Meeting the revised McDonald 2010 criteria

participants

e Previous inability to tolerate IFN-

e Specific cardiovascular conditions (eg, recent myocardial infarction,
stroke, or prolonged Fridericia-corrected QT interval [QTcF])

e Resting heart rate less than 55 beats per min (bpm) at screening

Previous treatment with lymphocyte-depleting therapies or lymphocyte-
trafficking blockers

Any active infection

Settings and
locations
where the data
were collected

e 13 countries e 21 countries e 18 countries
(North America (EU/US/South (North
and Europe) Africa) America/Europe/
e 55 study e 150 study New Zealand)
centres centres e 158 study
e 16 patients in 6 centres
sites across the
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UK

Trial drugs —
Interventions

Patients (N=258) were
randomised (1:1:1) to

Patients (N=1313) were
randomised (1:1:1) to

Patients (N=1346) were
randomised (1:1:1) to

model/specifie
d in the scope

and after 6
months

ARR
Discontinuation
Adverse events

and receive™: receive®: receive:
comparators e Ozanimod 1 mg e Ozanimod 1 mg e Ozanimod 1 mg
oral daily (n=83) oral daily oral daily (n=447)
e Ozanimod 0.5 (n=433) e Ozanimod 0.5
mg oral daily e Ozanimod 0.5 mg oral daily
(n=87) mg oral daily (n=451)
o Placebo (n=88) (n=439) o IFN B-1a 30ug
e IFN B-1a 30ug weekly (n=448)
weekly (n=441)
Trial drugs — e Beta-blockers, calcium channel blockers, or Class 1A or Class 3
permitted and antiarrhythmics were not permitted during the study
disallowed e Systemic corticosteroids were not permitted during the study except for
conqom_itant subjects experiencing a protocol-defined relapse
medication e Methylprednisolone 1 g per day over 5 consecutive days maximum was
permitted as rescue medication in case of protocol-defined relapse
e Treatments were permitted for symptoms related to MS such as
spasticity, incontinence, pain and fatigue
Primary e Total number of e ARR at the end e ARR during the
outcomes GdE lesions on of Month 24 treatment period
(inc|uding MRI (WeekS 12—
scoring 24)
methods and
timings of
assessments)
Other ¢ ARR e Time to onset of e Time to onset of
outcomes used ° Discontinuation dlsablllty dlsablllty ft
in the progression progression after
economic * Adverse events after 3 months 3 months and

after 6 months
ARR
Discontinuation
Adverse events

Pre-planned
subgroups

Baseline EDSS
score (EDSS <3.5
versus EDSS >3.5)

Baseline presence
of GdE lesions
(lesions present
versus lesions
absent)

Age at baseline
(age =40 versus
age >40)

Sex (female versus
male)

Weight (<median

Baseline EDSS
score (EDSS <
3.5vs. EDSS >
3.5)

Baseline
presence of Gd-
enhancing
lesions (present
vs. Absent)

Prior treatment
status
(treatment naive
vs. Previously
treated)

Baseline EDSS
score (EDSS <
3.5vs. EDSS >
3.5)

Baseline
presence of Gd-
enhancing
lesions (present
vs. Absent)

Prior treatment
status (treatment
naive vs.
Previously
treated)
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versus 2median)

e Number of relapses
in the past 12
months (<2, =2) for
the ARR endpoint
only

e Regions (North
America, Western
Europe, and
Eastern Europe)

e Age at Baseline
(age <40 vs.
Age > 40)

e Sex (female vs.
Male)

e Race (white vs.
Non-white)

e Weight (<
median vs. =
median)

e Number of
relapses in the
past 12 months

e Age at Baseline
(age <40 vs.
Age > 40)

e Sex (female vs.
Male)

e Race (white vs.
Non-white)

e Weight (<
median vs. 2
median)

e Number of
relapses in the
past 12 months

and
Presentations

(Comi 2018b)
(Comi 2018a)
(Cree 2018)
(Steven 2018)
(Schippling 2019)

(<2,22)for (<2, 22) for ARR
ARR endpoint endpoint only
only e Regions (North
e Regions (North America,
America, Western Europe,
Western Eastern Europe,
Europe, Eastern Latin America,
Europe) New Zealand)
Publications (Cohen 2019a) (Cohen 2019b) (Comi 2019)

(Comi 2018b)
(Comi 2018a)
(Cree 2018)
(Steven 2018)
(DeLuca 2018)

Source: In table, and (Receptos 2015a, Receptos 2015b, Celgene 2017a, Celgene 2017b, Celgene 2019c, Celgene)

* For all patients, the initial study treatment consisted of a 7-day dose titration regimen. This regimen consisted of 0.25 mg
ozanimod starting on Day 1 for 4 days, then 0.5 mg ozanimod starting on Day 5 for 3 days, followed by the assigned treatment
level beginning on Day 8. Patients assigned to the INF arm received a dummy up titration to keep the blinding.

Abbreviations: ARR: annualised relapse rate; DMT: disease-modifying therapy; EDSS: Expanded disability status scale; Gd-E:
gadolinium-enhanced; IFN: interferon MS: multiple sclerosis; MRI: magnetic resonance imaging; OLE: open-label extension;
PK: pharmacokinetics; PD: pharmacodynamics RMS: relapsing multiple sclerosis

B.2.3.1. Trial design

The designs of each study are described in Table 4. Further details of the trial designs are
outlined in Appendix D.

B.2.3.2. Drugs and concomitant medications in RADIANCE Part A, RADIANCE
Part B, and SUNBEAM

Concomitant treatment with medications with a known impact on the cardiac conduction
system (e.g., beta-blockers, calcium channel blockers, or Class 1A or Class 3 antiarrhythmics)
were not permitted during the study. Systemic CS were not permitted during the study except
for subjects experiencing a protocol-defined relapse. As per protocol, methylprednisolone 1 g
per day over 5 consecutive days maximum was permitted as rescue medication. Treatments
were permitted for symptoms related to MS such as spasticity, incontinence, pain and fatigue,
however a recommendation to the investigators states that they should attempt to keep
therapies or treatments reasonably constant throughout the study (Celgene 2015f, Celgene
2019c).
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B.2.3.3. Trial outcomes

The pre-specified primary and secondary outcomes for RADIANCE and SUNBEAM are
summarised in Table 5.

Table 5. Pre-planned trial outcomes for RADIANCE and SUNBEAM

Other secondary efficacy
endpoints:

e Proportion of
subjects who were
Gd-E lesion-free at
Month 24

e Proportion of
subjects who were
new or enlarging
T2 lesion-free at
Month 24

e Percent change in
normalised brain
volume (atrophy)
on brain MRI scans

Trial RADIANCE Part A | RADIANCE Part B SUNBEAM
Trial duration 24 weeks (6 24 months > 12 months
months)
Primary Total number of Gd- | ARR at the end of Month ARR during the treatment-
outcome E lesions on MRI 24 based period
(weeks 12-24)
Secondary e The number | Key secondary outcomes Key secondary outcomes
outcomes of Gd-E (rank ordered): (rank ordered):
lesions at e The number of new e The number of
week 24 or enlarging new or enlarging
e Total hyperintense T2- hyperintense T2-
number of weighted brain MRI weighted brain
new or lesions over MRI lesions over
enlarging 24 months 12 months
hypointense e The number of Gd- e The number of Gd-
T2- E brain MRI E brain MRI
weighted lesions at Month lesions at Month
brain MRI 24 12
lﬁ:g? ?zfri)om e Time to onset of e Time to onset of
week 24 dlsab|llty_ d|sab|I|ty.
progression as progression as
* ARRatthe defined by a defined by a
end of week sustained sustained
24 worsening in EDSS worsening in
e Safety and of 1.0 points or EDSS of 1.0 points
tolerability more, confirmed or more, confirmed
as judged after 3 months and after 3 months and
by the site after 6 months after 6 months
investigator

Other secondary efficacy
endpoints:

e Proportion of
patients who were
Gd-E lesion-free at
Month 12

e Proportion of
subjects who were
new or enlarging
T2 lesion-free at
Month 12

e Percent change in
normalised brain
volume (atrophy)
on brain MRI
scans from
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Trial

RADIANCE Part A

RADIANCE Part B

SUNBEAM

Trial duration

24 weeks (6
months)

24 months

> 12 months

from baseline to
Month 24

Change in MSFC
score from
baseline to Month
24 (including the
LCLA
measurement of
visual function as a
component)
Change in
MSQOL-54 score
from baseline to
Month 24

baseline to Month
12

e Change in MSFC
score from
baseline to Month
12 (including the
LCLA
measurement of
visual function as a
component)

e Changein
MSQOL-54 score

from baseline to
Month 12

Exploratory
outcomes

Changes from baseline to each MR visit in other MRI
measures:

Number and volume of Gd-E T1 lesions

Volume of T2 lesions

Number of new or enlarging T2 lesions

Volume of unenhancing T1 lesions
Number of new unenhancing T1 lesions

Measures of brain atrophy

Source: (Celgene 2017a, Celgene 2019b, Celgene 2019d)

Abbreviations: ARR: annualised relapse rate; EDSS: expanded disability status scale; Gd-E: gadolinium-enhanced; LCLA: low-
contrast letter acuity; MRI: magnetic resonance imaging; MSFC: multiple sclerosis functional composite; MSQOL: multiple

sclerosis quality of life

B.2.3.4. Patient characteristics in Phase lll trials, RADIANCE Part B and
SUNBEAM

The patient demographic, disease and clinical characteristics were generally well-balanced
across treatment groups in both pivotal studies (Table 6.). A patient's age in years was
calculated using the date of the informed consent and date of birth or recorded directly on the
eCRF. Please note that in this section, only ozanimod 1 mg data is presented to be aligned
with the expected marketing authorisation for ozanimod.

Table 6. Baseline characteristics of patients in RADIANCE Part B and SUNBEAM

RADIANCE Part B SUNBEAM
Duration 24 months > 12 months
IFN B-1a Ozanimod IFN B-1a Ozanimod
30 ug 1 mg 30 pg 1 mg
(N =441) (N =433) (N = 448) (N = 447)
Mean (SD) age, years 35.1 (9.07) 36.0 (8.89) 35.9 (9.11) 34.8 (9.24)
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RADIANCE Part B SUNBEAM
Female, n (%) 304 (68.9) 291 (67.2) 300 (67.0) 283 (63.3)
White, n (%) 432 (98.0) 428 (98.8) 447 (99.8) | 446 (99.8)
Eastern Europe, n (%) 379 (85.9) 374 (86.4) 419 (93.5) 415 (92.8)
Rest of World 62 (14.1) 59 (13.6) 29 (6.5) 32 (7.2)
Mean (SD) weight, kg 70.14 70.94 69.95 69.70
(16.374) (17.014) (16.199) (15.482)
Mean (SD) BMI, kg/m2 24.28 24.55 24.20 24.06
(5.304) (4.958) (4.595) (4.596)
R 6.36
Mean (SD) time since MS 6.92(6.20) | 6.88(5.88) | 6.85(6.45)
symptom onset, years (6.07)
R 3.63
Mean (SD) time since MS 397 (5.17) | 3.71(4.36) | 3.60 (4.19)
diagnosis, years (4.61)
2.49
Mean (SD) EDSS score (i 16) 255(1.15) | 2.62(1.14) | 2.61(1.16)
Mean (SD) number of
relapses in the last 12 1.3 (0.58) 1.3 (0.56) 1.3 (0.55) 1.3 (0.57)
months, n (%)
Number of patients with Gd- | 195 (44 4 178 (41.1 216 (48.2 214 (47.9
E T1 Brain MRI Lesions (44.4) (41.1) (48.2) (47.9)
Mean (SD) number of Gd-E 1.8 (3.54 1.6 (3.78 1.7 (3.22 1.8 (3.41
T1 brain MRI lesions 8(3.54) 6(3.78) 7322) 8 (341)
Mean (SD) normalised 1449581 1441.949 1443.355 1455.980
whole brain volume, cm3 (77.156) (79.228) (78.731) (77.941)
Patients with high disease 104 (23.6 90 (20.8 103 (23.0 102 (22.8
activity, n (%) (23.6) (20.8) (23.0) (22.8)

Source: (Celgene 2019c)

Abbreviations: BMI: body mass index; Gd-E: gadolinium-enhancing; IFN: interferon; MS: multiple sclerosis; SD: standard
deviation

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

relevant clinical effectiveness evidence

The primary objective in RADIANCE Part B was to assess whether the clinical efficacy of
ozanimod is superior to IFN B-1a in reducing the rate of clinical relapses (expressed as a
reduction in ARR) at the end of Month 24 in patients with RMS.

The primary objective in SUNBEAM was to assess whether the clinical efficacy of ozanimod
is superior to IFN B-1a in reducing the rate of clinical relapses (expressed as a reduction in
ARR) at the end of Month 12 in patients with RMS.

The data for the two controlled Phase Il clinical studies (RADIANCE Part B and SUNBEAM)
were pooled for integrated efficacy and safety analyses in accordance with a pre-specified
statistical analysis plan (SAP). The primary objective of the integrated efficacy analysis was
treatment effect estimation and not statistical hypothesis testing, with the notable exception of
the pooled evaluation of CDP that was utilised for statistical hypothesis testing for disability
progression. The primary analysis for time to first CDP was based on the Cox proportional
hazards model with treatment, study, region, age at baseline, and baseline EDSS in which the
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handling of tied progression events was accounted for using Efron’s method. The hazard ratio,
95% CI, and corresponding p-value for testing a treatment effect (i.e., hazard ratio = 1 under

the null hypothesis) were reported.

A summary of the statistical analyses for RADIANCE Part B, SUNBEAM and the integrated

summary of efficacy are presented in

Table 7. Summary of statistical analyses

Integrated summary of

the key secondary endpoints in their rank
order

Unless specified otherwise, all statistical
analyses will be performed using a two-
sided hypothesis test at the overall 5% level
of significance

The primary analyses will compare the
ARRs in each of the ozanimod groups to the
IFN B-1a group using a Poisson regression
model at the alpha = 0.025 level. The
control ARR is assumed to be equal to 0.3

Trial RADIANCE Part B SUNBEAM .
efficacy
Duration 24 months > 12 months 12 months
To assess whether the To assess whether the To assess the pre-
clinical efficacy of clinical efficacy of specified primary and
Hypothesis ozanimod is superior to ozanimod is superior to | secondary efficacy
objective IFN B-1ain reducing the | IFN B-1a in reducing the | endpoints from
rate of clinical relapses rate of clinical relapses RADIANCE Part B and
at the end of Month 24 in | at the end of Month 12 SUNBEAM studies in a
patients with RMS in patients with RMS pooled analysis
e Statistical testing for the primary efficacy e The primary
endpoint will be made between each analysis of ARR
ozanimod group and the IFN 3-1a group (2 will be performed
treatment contrasts). To account for multiple using a Poisson
comparisons, each of the 2 treatment regression model
comparisons will be tested at the alpha = o The natural log
0.025 level transformation of
e To control for type 1 error, the 3 key time on study as
secondary endpoints will be tested in order an offset term
in a sequential, closed hierarchical testing o Adjusted relapse
Statistical g;osc;egg;e tht?wt ranks _theé)éaglmoccij1 mg . rates and their
analysis ve the ozanimod 0.5 mg dose an associated 95%

Cls for each
treatment group,
rate ratios
comparing
treatment groups
and their
associated 95%
Cls, and p-values
will be reported

Sample size,

A sample size of 1059 patients (353
patients in each treatment arm) provided
80% power to detect a 43% reduction in the
ARR (i.e. an ARR of 0.17 for ozanimod)

power e To account for an assumed dropout rate of -
calculation approximately 12%, approximately 1200

patients (400 per treatment group) were to

be enrolled in each controlled Phase 3

clinical study
Data e The clinical monitoring, data management
management, and statistical analysis are being performed
patient under contract with PPD, in collaboration i
withdrawals with the manufacturer
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e Patients could withdraw from the trial

e Patients in the ITT population who withdraw
from the study after the Baseline visit but

prior to the first clinical evaluation scheduled

visit were censored at Baseline

Table 7. Summary of statistical analyses

Trial RADIANCE Part B SUNBEAM (L) G 61
efficacy
Duration 24 months > 12 months 12 months
To assess whether the To assess whether the To assess the pre-
clinical efficacy of clinical efficacy of specified primary and
Hypothesis ozanimod. is superior to ozanimod_ is supe_rior to | secondary efficacy
objective IFN B-1ain reducing the | IFN B-1a in reducing the | endpoints from
rate of clinical relapses rate of clinical relapses RADIANCE Part B and
at the end of Month 24 in | at the end of Month 12 SUNBEAM studies in a
patients with RMS in patients with RMS pooled analysis
e Statistical testing for the primary efficacy e The primary
endpoint will be made between each analysis of ARR
ozanimod group and the IFN 3-1a group (2 will be performed
treatment contrasts). To account for multiple using a Poisson
comparisons, each of the 2 treatment regression model
comparisons will be tested at the alpha = e The natural log
0.025 level transformation of
e To control for type 1 error, the 3 key time on study as
secondary endpoints will be tested in order an offset term
in a sequential, closed hierarc_hical testing o Adjusted relapse
Statistical procedure that ranks 'the ozanimod 1 mg rates and their
] dose above the ozanimod 0.5 mg dose and iated 95%
analysis the ke dary endpoints in their rank ajocoae
y secondary endpoints in their ran Cls for each
order treatment group,
e Unless specified otherwise, all statistical rate ratios
analyses will be performed using a two- comparing
sided hypothesis test at the overall 5% level treatment groups
of significance and their
e The primary analyses will compare the associated 95%
ARRs in each of the ozanimod groups to the Cls, and p-values
IFN B-1a group using a Poisson regression will be reported
model at the alpha = 0.025 level. The
control ARR is assumed to be equal to 0.3
e A sample size of 1059 patients (353
patients in each treatment arm) provided
80% power to detect a 43% reduction in the
Sample size, ARR (i.e. an ARR of 0.17 for ozanimod)
power e To account for an assumed dropout rate of -
calculation approximately 12%, approximately 1200
patients (400 per treatment group) were to
be enrolled in each controlled Phase 3
clinical study
Data e The clinical monitoring, data management .
management, and statistical analysis are being performed
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patient

withdrawals

under contract with PPD, in collaboration
with the manufacturer

Patients could withdraw from the trial

Patients in the ITT population who withdraw
from the study after the Baseline visit but
prior to the first clinical evaluation scheduled
visit were censored at Baseline

Source: (Celgene 2015d, Celgene 2015e, Celgene 2019c)

Table 8. Efficacy analyses for primary and key secondary endpoints from SUNBEAM
and RADIANCE Part B

Endpoint Studies Data presented Statistical method used
e Primary e SUNBEAM: e Adjusted relapse e Poisson
endpoint: ARR during rates and their regression
confirmed the associated 95% model
e ARR treatment Cls, rate ratios and e Model
during the period (12 their associated compared
treatment months) 95% Cls, and p- treatment
period e RADIANCE values groups after
Part B: ARR e Primary treatment adjusting for
during the comparisons: region, age at
treatment o ozanimod baseline, and
period (24 1 mg vs. the baseline
months) IFN B-1a number of Gd-
e Pooled 30 pg E lesions
SUNBEAM o ozanimod e The natural log
and 0.5 mg vs. transformation
RADIANCE IFN B-1a of study
Part B (data 30 ug days/365.25
up to 12 was used as an
months) offset term
e Pooled
analysis
adjusted for
study
differences in
the model
e  Number of e SUNBEAM: e Adjusted new or e Negative
new or New or enlarging T2 binomial model
enlarging enlarging T2 lesions per scan e Model
T2 lesions lesions, over and their compared
(1t 12 months associated 95% treatment
ordered e RADIANCE Cls, the rate ratios groups after
key Part B: New and their . adjusting for
seconQary or enlarging associated 95% region, age at
endpoint) T2 lesions, Cls, and p-values baseline, and
over 24 e Primary treatment the baseline,
months comparisons: number of Gd-
e Pooled 0 ozanimod E lesions
SUNBEAM 1 mg vs. e The natural log
and IFN B-1a transformation
RADIANCE 30 ug of number of
MRI scans was
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Endpoint Studies Data presented Statistical method used
Part B, over 0 o0zanimod used as an
12 months 0.5 mg vs. offset term

IFN B-1a e Pooled

30 g analysis
adjusted for
study
differences in
the model

e  Number of e SUNBEAM: Adjusted Gd-E e Negative
Gd-E Number of lesions and their binomial model
lesions (2" Gd-E associated 95% e Model
ordered lesions, at Cls, the_ rate ratios compared
key Month 12 and thelr treatment
secon;lary e RADIANCE associated 95% groups after
endpoint) Part B: Cls, and p-values adjusting for

Number of Primary treatment region, age at
Gd-E comparisons: baseline, and
lesions, at o ozanimod the baseline,
Month 24 1 mg vs. number of Gd-
e Pooled IFN B-1a E lesions as a
SUNBEAM 30 pg con_tmuous
and o ozanimod variable
RADIANCE 0.5 mg vs. e The natural log
Part B, at IFN B-1a transformation
month 12 30 ug of number of
MRI scans was
used as an
offset term
e Pooled
analysis
adjusted for
study
differences in
the model

e CDP (3¢ e SUNBEAM Plot of the Kaplan- e Kaplan-Meier
ordered and Meier estimates by product limit
key RADIANCE treatment group estimates
secondary Part B Adjusted hazard e Cox regression
endpoint) ratios and their model,

associated 95% stratified by
Cls, p-values study, with
Primary treatment region, age at
comparisons: baseline, and
) EDSS at
o ozanimod baseline as
:Frlil]gszqsé covariates
30 ug e Model
0 o0zanimod compared
treatment

0.5 mg vs.

IFN B-1a groups,

30 g adjusted fc_)r
study, region,
baseline age,
and baseline
EDSS scores
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Endpoint Studies Data presented Statistical method used

e Subjects were
censored if
they did not
have a
progression
event and one
of the following:
1) they
completed the
study, or 2)
early
termination

Source: (Celgene 2019c)

Abbreviations: ARR: annualised relapse rate; CDP: confirmed disability progression; Cl: confidence interval; EDSS: enhanced
disability status scale; Gd-E: gadolinium-enhanced; IFN: interferon; MRI: magnetic resonance imaging

B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

Critical appraisal of the included randomised clinical trials (RCTs) was performed using
established risk of bias tools recommended for HTA submissions. The complete quality
assessment is presented in Appendix D 1.2.3.

B.2.6 Clinical effectiveness results of the relevant trials

The data discussed in this section has been sourced from the primary analysis of RADIANCE
Part A and B, and SUNBEAM. Clinical effectiveness results for RADIANCE Part B and
SUNBEAM together with the integrated (pooled) efficacy analyses will be presented first
followed by clinical effectiveness results for RADIANCE Part A.

Pre-specified and post-hoc subgroup analyses are presented in Section B.2.7.1 and B.2.7.3.

Please note that in this section, only ozanimod 1 mg data is presented to be aligned with the
expected marketing authorisation of ozanimod (1 mg) in active RRMS.

B.2.6.1. RADIANCE Part B and SUNBEAM

Ozanimod 1 mg demonstrated superior (pooled across RADIANCE Part B and SUNBEAM),
dose dependent efficacy compared to IFN B-1a in reducing ARR, reducing the number of new
or enlarging hyperintense T2-weighted brain MRI lesions, and reducing the number of Gd-E
T1 lesions in patients with RMS.

Patients had a wide range of disease activity and approximately 70% had received no prior
DMT treatment for MS. Ozanimod treatment also resulted in reductions in brain volume loss
(BVL) compared with IFN B-1a treatment. There were significantly greater increases in SDMT
score in ozanimod-treated patients versus those receiving IFN B-1a at month 12 and
significantly more ozanimod-treated patients had clinically meaningful improvements in
processing speed versus those receiving IFN [-1a. Numerically favourable outcomes with
ozanimod were also observed for cognition as assessed by multiple sclerosis functional
composite (MSFC). In SUNBEAM, the physical health composite summary score, as reported
by patients using Multiple Sclerosis Quality of Life (MSQOL-54), showed statistically significant
increase in mean value from baseline to month 12 (corresponding to an improvement in score)
in the ozanimod 1 mg group compared with the IFN (3-1a group (1.642 [CI: 0.104, 3.180]) (p
= 0.0364).
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A full description of the results from RADIANCE Part B and SUNBEAM is provided below.
Results from the integrated (pooled) efficacy analyses conducted are also presented
alongside the results from the individual trials to further strengthen the evidence package.

B.2.6.2. Endpoints associated with relapses

In both RADIANCE Part B and SUNBEAM as well as in the pooled analysis, ozanimod
significantly reduced ARR compared with IFN (-1a. The primary endpoint, ARR was
statistically significantly lower for ozanimod compared to IFN- 3-1a across both trials (Celgene
2017a, Celgene 2017b, Celgene 2019c).

In the RADIANCE Part B trial, treatment with ozanimod 1 mg resulted in significantly lower
ARR compared with IFN B-1a (adjusted ARR 0.172 vs 0.276, respectively). The adjusted ARR
was lower with ozanimod 1 mg (p < 0.0001) than with IFN B-1a (Table 9.) (Celgene
2017a).

In the SUNBEAM trial, treatment with ozanimod 1 mg resulted in statistically significantly lower
ARR compared with IFN 3-1a (adjusted ARR 0.181 vs. 0.350, respectively). The adjusted ARR
was lower with ozanimod 1 mg (p < 0.0001) than with IFN B-1a (Table 9.) (Celgene
2017b).

In the pooled analysis, the percent reductions in the ARR for ozanimod 1 mg compared to IFN
B-1a was

Table 9. ARR in RADIANCE Part B, SUNBEAM and the pooled analysis

RADIANCE Part B SUNBEAM Pooled analysis®
Duration 24 months > 12 months 12 months
IFN B-1a Ozanimod IFN B-1a Ozanimod IFN B-1a Ozanimod
Treatment 30 ug 1 mg 30 pg 1 mg 30 pg 1 mg
(N = 441) (N =433) (N = 448) (N = 447) (N = 889) (N = 880)

Subjects with relapses, n (%)
0 | ] ] ] ] ]
1 I I ] ] ] I
2 | ] ] ] ] ]
3 - - - i - -
24 | ] ] || ] ]
Total
number of H H | | | H
relapses
Adjusted 0.276 0172 0.350 0.181 || I
ARR (95% (0.234, (0.142, (0.279, (0.140,
Cl) 0.324) 0.208) 0.440) 0.236)
Unadjusted
Unadjuste m m m m m m
Percent
reduction - - -
(ozanimod/I | | |
e ] ] ]
30 pg) (95%
Cl)

. 0.623 0.518 ||
Rate ratlo . (0.508, - (0.405, i
(0zanimod/| 0.768) 0.663)
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FN B-1a)
(95% Cl)

p-value® - <0.0001
Subject relapse rate®

<0.0001

Mean (SD)

SE
Median

Min, Max

Relapse-free rate®

Kaplan-
Meier
estimate

p-valuef
Source: (Celgene 2017a, Celgene 2017b, Celgene 2019a)

@ Includes only pooled data up to 12 months except for CDP

® The unadjusted relapse rate for each treatment group was calculated as the total number of relapses experienced in the group
divided by the total number of days in the study for the group, and multiplied by 365.25

¢ Based on the Poisson regression model, adjusted for region (Eastern Europe versus Rest of the World), age at baseline, and
the baseline number of Gd-E lesions, and included the natural log transformation of time on study as an offset term. Pooled
analysis was adjusted for study effect differences

4 The number of relapses for each subject divided by the number of days the subject participated in the study, and then multiplied
by 365.25.

¢ Relapse-free rate is 1 minus the Kaplan-Meier estimate for time-to-first relapse

fBased on the Cox proportional hazard model adjusted for study, region (Eastern Europe vs rest of the world), age at baseline,
and baseline EDSS score.

B.2.6.3. Endpoints associated with MRI lesions and brain volume

New or enlarging hyperintense T2-weighted brain MRI lesions

Ozanimod demonstrated superiority to IFN B-1a in the number new or enlarging T2 and Gd-E
lesions in patients with RMS. The mean number of new or enlarging T2 and Gd-E lesions was
the 15t ranked key secondary endpoint in RADIANCE Part B and SUNBEAM, and it was met
compared to IFN 3-1a (Celgene 2019c).

In the RADIANCE Part B trial, a statistically significant reduction in the total adjusted mean
number of new of enlarging hyperintense T2-weighted brain MRI lesions per scan was
demonstrated with ozanimod 1 mg (p < 0.0001) compared to IFN B-1a (1.848 and 3.183
lesions, respectively), corresponding to a reduction over 24 months (Table 10.)
(Celgene 2017a).

In the SUNBEAM trial, there was also a statistically significant reduction in the total adjusted
mean number of new or enlarging hyperintense T2-weighted brain MRI lesions per scan with
ozanimod 1 mg (p < 0.0001) compared to IFN B-1a (1.465 and 2.836 lesions, respectively),
corresponding to a [l reduction over 12 months (Table 10.) (Celgene 2017b).

In the pooled analysis over 12 months, the adjusted mean number of new or enlarging
hyperintense T2-weighted brain MRI lesions per scan was demonstrated with ozanimod 1 mg
(p < 0.0001) compared to IFN B-1a (- and - lesions, respectively), corresponding to
a [ reduction (Table 10.) (Celgene 2019c).
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Table 10. Number of new or enlarging T2-weighted brain MRI lesions in RADIANCE Part
B, SUNBEAM and the pooled analysis

RADIANCE Part B SUNBEAM Pooled Analysis
Duration 24 months > 12 months+ 12 months
Treatment IFN B-1a Ozanimod IFN B-1a Ozanimod IFN B-1a Ozanimod
30 pg 1 mg 30 pg 1 mg 30 pg 1 mg
(N =441) (N =433) (N = 448) (N = 447) (N = 889) (N = 880)
n - - - - -
vean(sD) | M BB I
SE ] ] ] ] i i
vedan | HEN | NN | W | W I I
Min, Max ] ] ] ] 1 1
Total
number of I I I I | |
lesions
Total
number of
available I I I I | |
MRI scans
Adjusted 3.183 1.848 2.836 1.465
mean (95%
Cl) per (2.640, (1.533, (2.331, (1.203,
scan 3.838) 2.227) 3.451) 1.784)
Adjusted
mean (95%
Cl) over 24
months
Rate ratio
(Ozanimod/ 0.581 0.517 [
IFN B-1a - (0.469, - (0.427, | .
30ug) (95% 0.719) 0.625)
CI)
Percent
reduction
ozanimod
1a 30 pg
(95% CI)*
p-value - <0.0001 | <0.0001* | ||

Source: (Celgene 2017a, Celgene 2017b, Celgene 2019c¢)

* Based on a negative binomial regression model using observed data, adjusted for region (Eastern Europe vs. Rest of the World),
age at Baseline, and Baseline number of Gd-E lesions. The natural log transformation of the number of available MRI scans over
24 months is used as an offset term.

Gd-E brain MRI lesions

The second rank-ordered key secondary efficacy endpoint, the number of Gd-E T1 brain MRI
lesions, was met for ozanimod 1 mg compared to IFN B-1a, in both controlled Phase Il clinical
studies and in the pooled analysis.
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In RADIANCE Part B, a statistically significant reduction in the adjusted mean number of Gd-
E brain MRI lesions was demonstrated with ozanimod 1 mg (p = 0.0006) compared to IFN [3-
1a (0.176 and 0.373 lesions, respectively), corresponding to a il reduction at Month 24
(Table 11.) (Celgene 2017a).

In SUNBEAM, a statistically significant reduction in the adjusted mean number of Gd-E brain
MRI lesions was demonstrated with ozanimod 1 mg (p < 0.0001), compared to IFN -1a (0.160
and 0.433 lesions, respectively), corresponding to a [JJlij reduction at Month 12 (Table 11.)
(Celgene 2017b).

In the pooled analysis at Month 12, the adjusted mean number of Gd-E T1 brain MRI lesions
was demonstrated with ozanimod 1 mg (p<0.0001) compared to IFN B-1a (i} and |
lesions, respectively), corresponding to a reduction (Table 11.) (Celgene 2019c).

Table 11. Number of Gd-E Brain MRI Lesions in RADIANCE Part B, SUNBEAM and the
pooled analysis

RADIANCE Part B SUNBEAM Pooled analysis

Duration 24 months > 12 months 12 months
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 ug 1 mg 30 ug 1 mg 30 ug 1 mg
(N=441) | (N=433) | (N=448) | (N=447) | (N=889) [ (N=2880)

n H H H H H H
Mean (SD) I I | i i
SE ] ] ] | 1 1
Median ] ] | | 1 1
Min, Max ] ] ] | 1 1
Adjusted Mean 0.373 0.176 0.433 0.160
(95% CI) (0.256, (0.116, (0.295, (0.1086,

0.543) 0.266) 0.635) 0.242)
Rate Ratio
(Ozanimod/IFN 0.470 0.370

- (0.305, - (0.256,

B-1a 30 pg) 0.724) 0.536)
(95% CI) ' '
Percent
Reduction
Ozanimod vs. | |
IFN B-1a 30 pg
(95% CI)*
p-value* - 0.0006 - <0.0001 I

Source: (Celgene 2017a, Celgene 2017b, Celgene 2019c¢)

* Based on a negative binomial regression model using observed data, adjusted for region (Eastern Europe vs. Rest of the
World), age at Baseline, and Baseline number of Gd-E lesions. The natural log transformation of the number of available MRI
scans over 24 months is used as an offset term.

MRI measures of disease activity

Measures of brain atrophy included MRI assessment of total brain volume, cortical grey
volume and thalamic volume. These were exploratory endpoints in RADIANCE Part B and
SUNBEAM.

Treatment with ozanimod 1 mg resulted in nominally significant reductions in mean percentage
whole brain volume loss compared to IFN B-1a in the two controlled Phase Il clinical studies,
and in the pooled analysis (Table 12.) (Celgene 2017a, Celgene 2017b, Celgene 2019c).
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The difference in mean percent change from baseline in whole brain volume loss for ozanimod
1 mg vs IFN B-1a 30 ug was 0.24, 0.19 and [} in RADIANCE Part B, SUNBEAM and in the
pooled analysis, respectively.

Treatment with ozanimod 1 mg nominally significantly reduced mean percentage in cortical
gray matter volume loss compared with IFN B-1a in the two controlled Phase lll clinical studies
and in the pooled analysis. The difference in mean percent change from baseline in cortical
grey matter volume loss was 0.67, 0.84 and ] in RADIANCE Part B, SUNBEAM and the
pooled analysis, respectively (Table 13.) (Celgene 2017a, Celgene 2017b, Celgene 2019c).

Treatment with ozanimod 1 mg nominally significantly reduced mean percentage thalamic
volume loss compared to IFN B-1a in the two controlled Phase lll clinical studies and in the
pooled analysis. The difference in mean percent change from baseline in thalamic volume loss
was 0.49, 0.55 and [} in RADIANCE Part B, SUNBEAM and the pooled results respectively
(Table 14.) (Celgene 2017a, Celgene 2017b, Celgene 2019c).

Table 12. Normalised brain volume (cm?®) percent change from baseline to month 12 and
month 24 in Phase Il studies and pooled analysis

RADIANCE Part B SUNBEAM Pooled analysis
Duration 24 months > 12 months 12 months
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 ug 1 mg 30 pg 1 mg 30 pg 1 mg
(N=441) | (N=433) | (N=448) | (N=447) | (N=2889) [ (N =2880)
N 397 390 406 397 | ] B
Mean (SD) -0.94 -0.71 -0.61 -0.41 Bl Bl
©0944) | (0878) | (0686) | (0.620) | I
Median | H I | | 1
Difference in mean
percent change from 0.24 (0.12, 0.19[0.10,
baseline (Ozanimod - - | .
vs IFN B-1a 30 ug) 0.36) 0.28]
[95% CI]
p-value (Ozanimod i < 0.0001 i <0.0001 | I
vs IFN B-1a 30 ug)? ' '
p-value (Ozanimod

Source: (Celgene 2017a, Celgene 2017b, Celgene 2019¢c)

ANCOVA = analysis of covariance; CSR = clinical study report; EDSS = Expanded Disability Status Scale; IFN = interferon; ISE
= integrated summary of efficacy; ITT = intent-to-treat, IVRS = Interactive Voice Response System; LOCF = last observation
carried forward; SD = standard deviation.

@ p-value for comparison between the ozanimod and IFN 3-1a 30 ug treatment groups in each study is based on the ANCOVA
model adjusted for region and EDSS category per IVRS.

b p-value for comparison between the ozanimod and IFN B-1a 30 ug treatment groups in each study and studies pooled based
on the ranked based ANCOVA model (Quade, 1967) adjusted for region and EDSS category per IVRS.

Note: P-values in italics are considered nominally significant.

Table 13. Cortical grey matter volume (cm?®) percent change from baseline to month 12
and month 24 in Phase lll studies and pooled analysis

RADIANCE Part B

SUNBEAM

Pooled analysis

Duration

24 months

> 12 months

12 months
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RADIANCE Part B SUNBEAM Pooled analysis
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 pg 1 mg 30 ug 1 mg 30 ug 1 mg
(N=441) | (N=433) | (N=448) | (N=447) | (N=2889) [ (N =2880)
N 390 382 407 398 ||
Mean (SD) -0.50 -0.44 -1.00 -0.16 .
(0.798) (0.859) (0.969) (0.872)
Median || || | | |

Difference in mean

percent change from 0.67 [0.55, 0.84 [0.72,
baseline (Ozanimod - -

vs IFN B-1a 30 ug) 0.79] 0.96]

[95% CI]

p-value (Ozanimod i <0.0001 i <0.0001 l

vs IFN B-1a 30 pg)?

p-value (Ozanimod
vs IFN B-1a 30 ug)®

il minl

Source: (Celgene 2017a, Celgene 2017b, Celgene 2019c¢)

ANCOVA = analysis of covariance; Cl = confidence interval; EDSS = Expanded Disability Status Scale; IFN = interferon; ISE =
integrated summary of efficacy; ITT = intent-to-treat, IVRS = Interactive Voice Response System; LOCF = last observation
carried forward; SD = standard deviation.

2 p-value for comparison between the ozanimod and IFN 3-1a 30 ug treatment groups in each study is based on the ANCOVA
model adjusted for region and EDSS category per IVRS.

b p-value for comparison between the ozanimod and IFN B-1a 30 ug treatment groups in each study and studies pooled based
on the ranked based ANCOVA model adjusted for region and EDSS category per IVRS.

Note: P-values in italics are considered nominally significant.

Table 14. Thalamic volume (cm?®) percent change from baseline to month 12 and month

24 in Phase lll studies and pooled analysis

RADIANCE Part B SUNBEAM Pooled analysis
Duration 24 months > 12 months 12 months
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 pg 1 mg 30 ug 1 mg 30 ug 1 mg
(N=441) | (N=433) [ (N=448) [ (N=447) | (N=2889) | (N =880)
N 391 385 406 393 | |
Mean (SD) -1.85 -1.40 -1.72 -1.12
(1.966) (2.055) (1.936) (1.633) . .
Median || || | | | ||

Difference in mean

vs IFN B-1a 30 pg)?

percent change from 0.49[0.22, 0.55 [0.31,

baseline (Ozanimod - - | .
vs IFN B-1a 30 pg) 0.75] 0.78]

[95% CI]

p-value (Ozanimod ) 0.0004 ) <0.0001 I -

p-value (Ozanimod
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RADIANCE Part B SUNBEAM Pooled analysis

vs IFN B-1a 30 pg)®

Source: (Celgene 2017a, Celgene 2017b, Celgene 2019c¢)

ANCOVA = analysis of covariance; Cl = confidence interval; EDSS = Expanded Disability Status Scale; IFN = interferon; ISE =
integrated summary of efficacy; ITT = intent-to-treat, IVRS = Interactive Voice Response System; LOCF = last observation
carried forward; SD = standard deviation.

2 p-value for comparison between the ozanimod and IFN 3-1a 30 ug treatment groups in each study is based on the ANCOVA
model adjusted for region and EDSS category per IVRS.

b p-value for comparison between the ozanimod and IFN B-1a 30 ug treatment groups in each study and studies pooled based
on the ranked based ANCOVA model adjusted for region and EDSS category per IVRS. P-values in italics are considered
nominally significant.

Note: P-values in italics are considered nominally significant.

Endpoints associated with disability

Confirmed Disability Progression at 3 months

As the number of disability progression events was low, the data on patients with a confirmed
disability progression at 3 months (CDP-3M) exhibited high variability and wide statistical
range, with no evidence of statistical difference between the two treatment groups. The
observed Kaplan-Meier estimates for CDP-3M in the IFN [(-1a group was lower than
anticipated, which reduced the ability to detect a difference between ozanimod and IFN B-1a
(Celgene 2019c).

In RADIANCE Part B, the number of patients with a confirmed disability progression after
3 months was 54 (12.5%) in the ozanimod 1 mg group compared with 50 (11.3%) in the IFN
B-1a group (p=0.8224) (Celgene 2017a).

In SUNBEAM, the number of patients with a confirmed disabilit
was in the ozanimod 1 mg group compared with
(Celgene 2017b).

The confirmed disability progression at 3 months for RADIANCE Part B, SUNBEAM, and the
pooled analysis is presented in Table 15.

Table 15. Confirmed Disability Progression at 3 months in RADIANCE Part B, SUNBEAM
and pooled analysis

rogression after 3 months
in the IFN B-1a group

RADIANCE Part B SUNBEAM Pooled analysis

Duration 24 months > 12 months 12 months

IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 ug 1 mg 30 ug 1 mg 30 pg 1 mg

(N=441) | (N=433) | (N=448) | (N=447) | (N=2889) [ (N=2880)
Number of patients
with a confirmed 50 (11.3) | 54 (12.5) | EGR 69 (7.8) 67 (7.6)
progression n (%)
Number of patients
Number of pat B (s J e ] e
HR for Ozanimod 1.045 0.950
vs. IFN B-1a 30 ug - (0.711, | - (0.679,
(95% CI) 1.537)* 1.330)**
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RADIANCE Part B SUNBEAM Pooled analysis

Percentage

reduction of

disability

progression risk I . I . l .
(Ozanimod/IFN B-1a

30 pg) (95% Cl)

p-value - 0.8224* | ] - 0.7651**
Source: (Celgene 2015a, Celgene 2017a, Celgene 2017b, Comi 2018b)

*Based on the Cox proportional hazard model with factors for treatment group, adjusted for region (Eastern Europe vs Rest of
the World), age at Baseline, and Baseline EDSS score

** Based on a negative binomial regression model using observed data, adjusted for region (Eastern Europe vs. Rest of the
World), age at baseline, and baseline number of Gd-E lesions. The natural log transformation of the number of available MRI
scans was used as an offset term. Pooled analysis was adjusted for study effect differences.

Confirmed Disability Progression at 6 months

As the number of disability progression events was low, the data on patients with a confirmed
disability progression after 6 months (CDP-6M) exhibited high variability and wide statistical
range, with no evidence of statistical difference between the two treatment groups. The
observed Kaplan-Meier estimates for CDP-6M in the IFN [(-1a group was lower than
anticipated, which reduced the ability to detect a difference between ozanimod and IFN B-1a
(Celgene 2019c).

In RADIANCE Part B, the number of patients with a confirmed disability progression after 6
months was 42 (9.7%) in the ozanimod 1 mg group compared with 29 (6.6%) in the IFN 3-1a
group p=0.1353 (Celgene 2017a).

In SUNBEAM, the number of patients with a confirmed disability progression after 6 months
was in the ozanimod 1 mg group compared with in the IFN B-1a group
(Celgene 2017b).

The confirmed disability progression at 6 months for RADIANCE Part B, SUNBEAM, and the
pooled analysis is presented in Table 16.

Table 16. Confirmed Disability Progression at 6 months in RADIANCE Part B, SUNBEAM
and pooled analysis

RADIANCE Part B SUNBEAM Pooled analysis
Duration 24 months > 12 months 12 months
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 pg 1 mg 30 pg 1 mg 30 pg 1 mg
(N=441) | (N=433) | (N=448) | (N=447) | (N=2889) | (N =880)
Number of patients
with a confirmed 29 (6.6) 42 (9.7) [ . 36 (4.0) 51 (5.8)
progression n (%)
Number of patients
Numberofpationts | M | N | NN | DN | N |
HR for Ozanimod 1.435 1.413
vs. IFN B-1a 30
(95% cn? " ) (0.893, I . ] 092,
2305)* 2.165)
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RADIANCE Part B SUNBEAM Pooled analysis

Percentage

reduction of

disability

progression risk I . I . l .
(Ozanimod/IFN -

1a 30 pg) (95% CI)

p-value - 0.1353* | I - 0.1126**

Source: (Celgene 2015b, Celgene 2017a, Celgene 2017b, Comi 2018a)

*Based on the Cox proportional hazard model with factors for treatment group, adjusted for region (Eastern Europe vs Rest of
the World), age at Baseline, and Baseline EDSS score

** Based on a negative binomial regression model using observed data, adjusted for region (Eastern Europe vs. Rest of the
World), age at baseline, and baseline number of Gd-E lesions. The natural log transformation of the number of available MRI
scans was used as an offset term. Pooled analysis was adjusted for study effect differences.

Other endpoints

Multiple Sclerosis Functional Composite Score

Across the RADIANCE Part B and SUNBEAM trials, numerically favourable treatment effects
in MSFC and MSFC (LCLA) z-scores were seen although no significant difference in the
MSFC was observed in the ozanimod group versus the IFN 3-1a group (Table 17.).

Notably, in both the SUNBEAM trial and the pooled analysis, there were significantly greater
increases in cognitive processing speed as measured by the SDMT/PASAT score in
ozanimod-treated patients versus those receiving IFN 3-1a at month 12. To note that PASAT-
3 was used in RADIANCE Part B and SDMT was used in SUNBEAM; SDMT/PASAT-3 were
combined in the pooled analysis. In addition, significantly more ozanimod-treated patients had
clinically meaningful improvements in processing speed versus those receiving IFN B-1a
(Table 17.). These results are consistent with BVL findings from SUNBEAM and pooled
analyses which showed preservation of thalamic volume as well as cortical grey matter volume
in ozanimod-treated patients at 12 and 24 months. BVL is thought to play an important role
in the loss of cognition and increase in disability progression in MS.

Table 17. MSFC composite and component scores at month 12

RADIANCE Part B SUNBEAM Pooled analysis
Duration 24 months > 12 months 12 months
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 ug 1 mg 30 ug 1 mg 30 pg 1 mg
(N=441) | (N=433) | (N=448) | (N=447) | (N=2889) [ (N =2880)
MSFC z-score
n@ 441 432 448 447 || ||
Mean (SD) change -0.067 -0.006 -0.024 0.006 . .
from baseline (0.745) (0.779) (0.366) (0.382)
Difference in 0.060 0.040
means® (95% Cl) - (-0.029, - (-0.009, | .
0.148) 0.090)
p-valueP - 0.1874 - 0.1091 | B

MSFC (LCLA) z-score
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RADIANCE Part B SUNBEAM Pooled analysis

na 437 428 447 447
Mean (SD) change 0.052 -0.010 -0.022 0.003
from baseline (0.601) (0.622) (0.334) (0.328)
Difference in means® 0.043 0.034
(95% Cl) - (-0.030, - (-0.010,

0.116) 0.077)
p-value® - 0.2480 - 0.1290

MSFC Component: Timed 25-foot

Walk Score - Actual Time (seconds)

Mean baseline value®

na

Mean actual value
(SD)

Mean (SD) change
from baseline

Difference in means®
(95% Cl)

p-value®

MSFC Component: Timed 25-foot Wa

k Score -z

1
(2]
o

re

na

Mean (SD) change
from baseline

Difference in meansb
(95% ClI)

p-value®

MSFC Component: 9-hole Peg Test — Actual Ti

me (Seconds)

Mean baseline value®

Na

Mean actual
value (SD)

Mean (SD) change
from baseline

Difference in
means® (95% ClI)

p-value®

MSFC Component: 9-hole Peg Test -

N
®
0
[e)
9
o

na

Mean (SD) change
from baseline

Difference in means®
(95% Cl)

- N |- - [ - - M- - e - - s
M T e e [ [
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RADIANCE Part B SUNBEAM Pooled analysis

p-value® | | | | |

MSFC Component: SDMT/PASAT Score — Total Correct Responses®

Mean baseline value®

na

Mean actual value
(SD)

Mean (SD) change
from baseline

Difference in I
means (95% Cl)
p-value® |

Q

MSFC Component: SDMT/PASAT Score - z-score

na

Difference in means®
(95% Cl)

I E i N

Al
© o
N
S 9
2 S
S o
(O Ne]
o1 N
e
- = Jim - -

||
Mean (SD) change .
from baseline
|
|

1

© S o
- —_
CO84
Do~

p-value®

Source: (Celgene 2019c)

ANCOVA = analysis of covariance; Cl = confidence interval; EDSS = Expanded Disability Status Scale; IFN = interferon; ISE =
integrated summary of efficacy; ITT = intent-to-treat; LCLA = Low-Contrast Letter Acuity; LOCF = last observation carried forward;
MSFC = Multiple Sclerosis Functional Component; PASAT = Paced Auditory Serial Addition Test; SD = standard deviation; SDMT
= Symbol Digit Modalities Test.

@ Number of subjects at time of assessment (Pooled Phase Il Studies at Month 12, Study RPC01-301 at Month 12, and Study
RPC01-201B at Month 24).

b Difference in means and p-value for comparison between the ozanimod and IFN B-1a 30 ug treatment groups are based on the
ANCOVA model, adjusted for region, EDSS category at baseline, and the baseline value of the parameter of interest.

¢Baseline mean for the total population.

4 PASAT-3 was used in Study RPC01-201B and SDMT was used in Study RPC01-301; SDMT/PASAT-3 were combined in the
pooled analysis.

Multiple Sclerosis Quality of Life-54 Summary Scores

The results of the MSQOL-54 physical health composite summary in SUNBEAM showed a
statistically significant improvement for the ozanimod 1 mg group at 12 months (p = 0.0364)
(Table 18). RADIANCE Part B showed a numerical improvement; however, it did not reach
significance (Celgene 2017a, Celgene 2017b, Celgene 2019c).

For the mental health composite summary score, no differences were observed between the
ozanimod and IFN B-1a dose groups in the active-controlled Phase lll clinical studies and in
the pooled month 12 analysis (Table 18).
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Table 18. Multiple Sclerosis Quality of Life-54 Summary Scores: change from baseline
at month 12 (SUNBEAM) and at month 24 (RADIANCE Part B)

RADIANCE Part B SUNBEAM Pooled analysis
Duration 24 months > 12 months 12 months
IFN B-1a | Ozanimod | IFN B-1a | Ozanimod | IFN B-1a | Ozanimod
Treatment 30 pg 1 mg 30 ug 1 mg 30 pg 1 mg

(N=441) | (N=433) [ (N=448) [ (N=447) | (N=889) | (N =880)

Physical health composite summary

N 441 433 445 443 ||
Mean (SD) -1.526 0.209 0.046 1.925

(12.319) | (12.321) | (12.578) | (11.870) .
Difference in mean? 1.345 1.642
(95% ClI) - (-0.252, - (0.104,

2.943) 3.180)

Mental health composite summary

H

|

p-value® - 0.0988 - 0.0364 |
||

|

|

N 441 433 448 446
Mean (SD) -1.831 -1.517 -0.123 0.260
(16.422) | (15.544) | (15.240) | (15.800)
Difference in mean? 0.380 0.356
(95% CI) - (-1.553, - (-1.523, |
2.313) 2.234)
p-value? - 0.6997 - 0.7104 |

Source: (Comi 2018b, Comi 2018a, Celgene 2019¢, Cohen 2019a, Cohen 2019b)

ClI = confidence interval; EDSS = Expanded Disability Status Scale; IFN = interferon; ISE = integrated summary of efficacy; ITT
= intent-to-treat; IVRS = Interactive Voice Response System; SD = standard deviation.

2 Difference in means and p-value for comparison between the ozanimod and IFN B-1a 30 ug treatment groups are based on
the analysis of covariance model, adjusted for region (Eastern Europe vs Rest of World), EDSS category per IVRS, and the
Baseline summary score of interest.

Note: Missing data were imputed using a mixed-effects regression model (random slope and intercept).

No evidence of disease activity (NEDA)

No evidence of disease activity (NEDA) is a comprehensive measure of treatment response
in patients with RRMS.

NEDA-3
NEDA-3 is a composite endpoint comprised of three outcomes: ARR, CDP and MRI.

There was a statistically significant increase in the proportion of patients in RADIANCE Part B
with NEDA-3 at month 24 in the ozanimod 1 mg group compared with the IFN B-1a group
(p=0.0309) (Table 19.)(Celgene 2017a).

In SUNBEAM, there was no statistically significant difference in the proportion of patients with
NEDA-3 at month 12 for the ozanimod 1 mg group compared with the IFN B-1a group (- VS
Bl respectively; p=0.1732)(Table 19.)(Celgene 2017b).
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Table 19. Proportion of patients with NEDA-3 through month 12 in SUNBEAM and
month 24 in RADIANCE Part B

RADIANCE Part B SUNBEAM

Duration 24 months > 12 months

IFN B-1a Ozanimod IFN B-1a Ozanimod
Treatment 30 pg 1 mg 30 ug 1 mg

(N = 440) (N =434) (N = 448) (N = 447)
Proportion No Evidence of I B E
Disease Activity (95% ClI) [ [ ] [ ] [
Difference in proportions vs I _ I -_
IFN B-1a (95% CI)? [ ]
p-value® | || | [

Source: (Celgene 2017a, Celgene 2017b)
Abbreviations: Cl = confidence interval; IFN = interferon; ITT: intent-to-treat
2 Based on Wald 95% CI.

b Based on the Cochran-Mantel-Haenszel test stratified by region (Eastern Europe vs Rest of the World) and EDSS category
per IVRS.

Note: No evidence of disease activity is defined as no relapses, no disability progression, no new or enlarging T2 lesions, and
no new Gd-E lesions.

NEDA-4

NEDA-4 is a composite endpoint comprised of the three outcomes of NEDA-3: ARR, CDP,
and MR, plus BVL (annualized BVL <0.4%).

A post-hoc pooled analysis of RADIANCE Part B and SUNBEAM revealed that there was a
statistically significant increase in the proportion of patients with NEDA-4 at 24 months in
patients receiving ozanimod 1 mg compared to the IFN B-1a group (Table 20) (Celgene
2019e).

Table 20. Proportion of patients with NEDA-4 through months 12 and 24 in the pooled
analysis of RADIANCE Part B and SUNBEAM

RADIANCE Part B and SUNBEAM pooled

analysis
Duration 24 months
IFN B-1a Ozanimod
Treatment 30 ug 1 mg
(N = 889) (N = 880)
Proportion No Evidence of Disease Activity _

at month 12 (95% CI)

Difference in proportions vs IFN B-1a (95%
Cl)?

p-value®
Odds ratio ozanimod vs IFN B-1a (95% CI)°

Proportion No Evidence of Disease Activity
at month 24 (95% CI)

Difference in proportions vs IFN B-1a (95%
Cl)?

p-value®
Odds ratio ozanimod vs IFN B-1a (95% CI)®
Source: (Celgene 2019¢)
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a Based on Wald 95% ClI.
b Based on the Cochran-Mantel-Haenszel test stratified by region and EDSS category per IVRS.

Note: No evidence of disease activity is defined as no protocol-defined relapses, no disability progression, no new or enlarging
T2 lesions, and no new GdE lesions, and annualized brain volume loss (AR-BVL) <= 0.4%.

B.2.6.4. RADIANCE Part A

In the ozanimod Phase Il trial RADIANCE Part A, all of the primary and secondary MRI efficacy
endpoints (GdE lesions from Week 12 to Week 24, GdE lesions at Week 24, proportion of
patients who were GdE lesion-free at Week 24, and number of new or enlarging T2 lesions
from Week 12 to Week 24) were met, with ozanimod demonstrating a highly statistically
significant effect compared with placebo. While this study was not adequately powered to
detect a difference in ARR, an encouraging, dose-dependent trend for ARR reduction, as
compared to placebo, was observed. Therefore, ozanimod demonstrated significant
therapeutic benefit in the treatment of patients with RMS that supports the continuation of the
Phase IIl RADIANCE Part B trial (Celgene 2015c).

In the blinded extension of RADIANCE Part A, ozanimod sustained efficacy in patients
continuing treatment up to 2 years and reached similar efficacy in patients who switched from
placebo; no unexpected safety signals were detected. Patients switching to ozanimod during
the extension period entered the blinded extension period with a higher rate of GdE lesions,
new or enlarging T2 lesions, and unadjusted ARR compared with patients who continued on
ozanimod (Celgene 2017a).

A description of the key results from the RADIANCE Part A ftrial, including the blinded
extension, is provided below.

Primary endpoint

Ozanimod demonstrated superiority to placebo in the total number of GdE lesions from Week
12 to Week 24, the primary endpoint in RADIANCE Part A. The total number of GdE lesions
from Week 12 to Week 24 was statistically significantly lower in the ozanimod treatment group
P<0.0001) than in the placebo group (mean [SD] :F in the placebo group and ||
h in the ozanimod 1 mg treatment group, a reduction in mean for ozanimod vs
placebo). Most patients in the ozanimod treatment group had ] GAE lesions from Week 12 to

Week 24 (I patients), while only il of patients from the placebo group were GdE
lesion-free (Table 21.)(Celgene 2015c).

Table 21. Total number of GdE lesions in RADIANCE Part A at week 24

RADIANCE Part A
Treatment '(::la:e;;‘)’ Oza?'iln\:og:;; mg
Number of GdE lesions
Mean (SD) ] I
Median I I
Min, max _ _
Category, n (%)
0 I ]
! I ]
2 I ]
3-4 I I
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RADIANCE Part A

25 I

P value® |

Source: (Celgene 2015c¢)

GdE = gadolinium-enhancing; Max = maximum; Min = minimum

@ P value for comparison between the active and placebo groups was based on the stratified Wilcoxon-Mann-Whitney test,
stratified by presence of GdE lesions at baseline.

In the RADIANCE Part A blinded extension, the mean number of GdE lesions decreased for
patients in the placebo — ozanimod 1mg group (ko [l by Week 48 (24 weeks after entry
into the blinded extension period) and remained low at Year 1 (Week 72) and Year 2 (Week
120) of the blinded extension period (Celgene 2017a).

The mean total number of GdE lesions was low and stable throughout Year 1 (Week 72) and
Year 2 (Week 120) of the blinded extension period for subjects in the ozanimod 1 mg (mean
) oroup (Table 22.)(Celgene 2017a).

Table 22. Summary of GdE lesion counts by visit in RADIANCE Part A extension
(ozanimod population)

Ozanimod treatment groups

Treatment Placebo — ozanimod 1mg?® Ozanimod 1 mg®

Entry into blinded extension
N

Mean (SD)

Median

Min, Max

Week 48

N

Mean (SD)

Median

Min, Max

Week 72 (Year 1 in blinded extension)
N

Mean (SD)
Median
Min, Max
Week 120 (Year 2 in blinded extension)
N

Mean (SD)
Median

Min, Max

ot et
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Source: (Celgene 2017a)

@ Subjects who were randomized to receive placebo in the placebo-controlled period were re-randomized to receive ozanimod
treatment (0.5 mg or 1 mg) in the blinded extension period. Only 1 mg data is presented in this submission

® Subjects who were randomized to receive ozanimod treatment (0.5 mg or 1 mg) in the placebo-controlled period continued to

receive the same ozanimod treatment in the blinded extension period. Only 1 mg data is presented in this submission

Endpoints associated with relapses

Annualized relapse rate

In RADIANCE Part A, the adjusted ARR at the end of week 24 was numerically higher in the
ozanimod group (adjusted ARR [95%CI] <[ ) \s p'acebo (&]).
This trend however did not achieve statistical significance (P = 0.0531) (Table 23)(Celgene
2015c).

The ARR results at week 24 were similar when analysing the ITT population by demographic
subgroups of sex, baseline age and weight, or region. The one exception to this general trend
was for patients in the subgroup of baseline EDSS score <3.5. In this subgroup, the ozanimod
1 mg treatment group had a statistically significantly lower ARR than the placebo group (rate
ratio [active/placebo] = |} [95% CI = 0.086, 0.786])(Celgene 2015c).

Table 23. Summary of ARR at the end of week 24 in RADIANCE Part A

RADIANCE Part A

Placebo Ozanimod 1 mg
(N =83)

—
4
]
oo}
(=)
N—

Number of patients with relapses: n (%)
0

IVIW| N

4
Unadjusted ARR
Adjusted ARR (95% CI)?

Rate ratio (active/placebo)
(95% CI)?

P value?

Patient relapse rate®
Mean (SD)
Median

Min, max

i -- -
bl

Source: (Celgene 2015c)
ARR = annualized relapse rate; Max = maximum; Min = minimum

@ Based on the Poisson regression model, adjusted for region, the number of relapses within 24 months prior to the study, and
presence of gadolinium-enhancing lesions at baseline.

b The number of relapses for each patient divided by the number of days the patient participated in the study, and then
multiplied by 365.

In the RADIANCE Part A blinded extension, the unadjusted ARR observed during the placebo-
controlled period were maintained during the blinded extension period. Unadjusted ARR
remained stable over Year 1 (Week 72) and Year 2 (Week 120) in all the treatment groups.
Unadjusted ARR for the placebo-controlled baseline period to end of placebo-controlled
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period, entry into the blinded extension period to Week 72 (Year 1) of the blinded extension
period, and Week 72 to Week 120 (Year 2) of the blinded extension period is summarised in
Table 24 (Celgene 2017a).

Table 24. Summary of ARR in patients entering the blinded extension period of
RADIANCE Part A

Ozanimod treatment groups

Placebo - ozanimod 1 mg Ozanimod 1 mg
(N=42) (N=281)
Placebo-controlled period baseline to end of placebo-controlled period

n
Unadjusted ARR -
Year 1 of the blinded extension period?

I
I

n
Unadjusted ARR
Year 2 of the blinded extension period®
n
Unadjusted ARR

Source:(Celgene 2017a)
ARR = annualized relapse rate
2 Year 1 of the blinded extension period is the 1-337 days after the first dose date of blinded extension period.

b Year 2 of the blinded extension period is the 338-674 days after first dose date of blinded extension period.

Endpoints associated with MRI lesions and brain volume

In RADIANCE Part A, the number of GdE lesions at Week 24 was statistically significantly
lower in the ozanimod group than in the placebo group (mean [SD] = |l in the placebo
group, vs [l in the ozanimod group) (Table 25). In the RADIANCE Part A blinded
extension, the reference point for evaluation of new or enlarging T2 lesions was based on the
cumulative number of T2 lesions present from Week 12 to Week 24 of the placebo-controlled
period for all patients. The mean number of new or enlarging T2 lesions decreased from this
reference point for the placebo-ozanimod 1 mg groups with a continued reduction in T2 lesions
from entry into the blinded extension period through Year 1 (Week 72) and from Year 1 (Week
72) to Year 2 (Week 120).

The number of new or enlarging T2 lesions from Week 12 to Week 24 was statistically
significantly lower in the ozanimod treatment group (mean [SD] = |l in the placebo
group, vs h in the ozanimod group)(Table 25)(Celgene 2015c).

In the RADIANCE Part A blinded extension, the reference point for evaluation of the new or
enlarging T2 lesions was based on the cumulative number of T2 lesions present from Week
12 to Week 24 of the placebo-controlled period for all patients. The mean number of new or
enlarging T2 lesions decreased from this reference point for the placebo-ozanimod 1 mg
groups with a continued reduction in T2 lesions from entry into the blinded extension period
through Year 1 (Week 72) (Table 26)(Celgene 2017a).
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Table 25. Summary of GdE lesions and new or enlarging T2 lesions in RADIANCE Part
A

RADIANCE Part A

Placebo Ozanimod 1 mg
(N = 88)

Treatment

—
P4
oo
w

~

Number of GdE lesions at week 24
Mean (SD)
Median

Min, max

P value?

=

Number of new or enlarging T2 lesions from Week 12 to Week 24
Mean (SD)
Median

Min, max

P value?

Source:(Celgene 2015c)
GdE = gadolinium-enhancing; Max = maximum; Min = minimum

@ P value for comparison between the active and placebo groups was based on the stratified Wilcoxon-Mann-Whitney test,
stratified by presence of GdE lesions at baseline.

Table 26. Total number of new or enlarging T2 lesions in RADIANCE Part A blinded
extension

RADIANCE Part A blinded extension

Placebo — ozanimod 1mg? Ozanimod 1 mgb
Treatment (N = 42) (N =81)
N (%) N (%)

Week 12 - Week 24 of placebo-controlled period

n

Mean (SD)

Median

Min, max

Entry into Blinded Extension-Week 72 (Year 1 of the blinded extension period)

n
Mean (SD)
Median
Min, max

Week 72-Week 120 (Year 2 of the blinded extension period)
n
Mean (SD)
Median

Min, max

]
]
__ I
]
____1IN
]
|

Source: (Celgene 2017a)

a Subjects who were randomized to receive placebo in the placebo-controlled period were re-randomized to receive ozanimod
treatment (0.5 mg or 1 mg) in the blinded extension period. Only 1mg data is presented in this submission
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b Subjects who were randomized to receive ozanimod treatment (0.5 mg or 1 mg) in the placebo-controlled period continued to
receive the same ozanimod treatment in the blinded extension period. Only 1mg data is presented in this submission

B.2.7 Subgroup analysis

B.2.7.1. Pre-planned subgroup analyses

Across all Phase |ll and pooled analyses, ozanimod demonstrated a consistent reduction in
relapses across various subgroups.

B.2.7.2. ARR (primary endpoint) subgroup analysis

The ARR during the treatment period is summarised by subgroups for the ITT population in
Figure 4 for RADIANCE Part B and in Figure 5 for SUNBEAM. The rate ratios and 95% Cls
were consistent across the subgroups (age, sex, baseline weight, race, relapses in prior 12
months, baseline Gd-E lesions, and prior DMT).

A treatment effect in favour of ozanimod 1 mg versus IFN (3-1a was observed for ARR across
all subgroups analysed in the pooled analysis, including those with high disease activity
(Figure 6 and Figure 7). A treatment effect was also observed for ARR regardless of prior DMT
use.

Figure 4. Forest Plot: ARR during the treatment period in RADIANCE Part B

No. of Patients ARR (Ozanimod 1mg (®)

Subgroup Ozanimod 1mg IFN vs. IFN f-la) (©) Ratio(95% CI)
Overall 433 441 ° o [ 0.623 (0.506, 0.768)
Sex '

Female 291 304 ®o! ] 0.677 (0.531, 0.861)

Male 142 137 - —a— 0.511 (0.338, 0.773)
Age i

<=40 295 311 e o f—m— 0.606 (0.475, 0.774)

=40 138 130 0 | . 0.682 (0.456, 1.021)
Baseline Weight '

< median (68 kg) 205 228 ®0 = 0.695 (0.524, 0.921)

~= median (68 kg) 228 213 o | = 0.555 (0.407, 0.756)
Region :

Eastern Europe 374 379 ® 0 |—=— 0.625 (0.501, 0.779)
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Source: (Celgene 2017a)
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Figure 5. Forest Plot: ARR during the treatment period in SUNBEAM
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Figure 6. Forest Plot: ARR ratio during the treatment period by subgroups (ozanimod 1
mg vs IFN -1a) - Pooled Phase lll Clinical Studies — Panel A
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Source: (Celgene 2019c)
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Figure 7. Forest Plot: ARR ratio during the treatment period by subgroups (ozanimod 1
mg vs IFN B-1a) - Pooled Phase lll Clinical Studies — Panel B
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Source: (Celgene 2019c)

B.2.7.3. Post-hoc subgroup analyses

In a pooled analysis, ozanimod reduced the risk of relapse by [} (HR '; 95% C| | Il
“atients with RMS who had no prior exposure to DMTs, and by (HR -; 95%
Cl ) in patients who had previously received a prior DMT compared with IFN -1a

30 ug (Table 25 and Table 26 in Appendix E1.2). Similar and consistent reductions in the risk
of relapse have been seen across all pre-specified subgroups (Celgene 2019c).

B.2.8 Meta-analysis

A meta-analysis for the two pivotal Phase Ill studies (SUNBEAM [RPCO01-301] and
RADIANCE Part B [RPCO01-201 Part B]) was not conducted, however, the results of these two
studies were pooled for integrated efficacy analysis of ozanimod relative to IFN B-1a 30 ug
due to similarities in study design, randomization ratio, patient population, and other design
aspects (Celgene 2017b):

e Both studies are multicentre, double-blind, double-dummy, parallel group trials with
an equal randomization ratio to each treatment group, with randomization stratified
by baseline EDSS category (< 3.5, > 3.5) and country;

e Both studies evaluate the same daily dose regimens of ozanimod (0.5 mg and 1.0
mg, including an initial 7-day dose escalation regimen) and utilize IFN 3-1a 30 ug
as the active control group;

e Both studies include similar patient populations as reflected by study eligibility
criteria. In addition, regional enrolment in the two trials is similar.
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e Both studies include similar sets of primary and key secondary efficacy endpoints
relating to annualized relapse rate, MRI lesion activity (new/enlarging T2 lesions
and gadolinium-enhancing [Gd-E] lesions), and time to disability progression.

e Both studies utilised the same central MRI reading centre for evaluation of MRI
parameters.

The primary objective of the integrated efficacy analysis was treatment effect estimation and
not statistical hypothesis testing, with the notable exception of the pooled evaluation of CDP
that was utilised for statistical hypothesis testing for disability progression. The primary
analysis for time to first CDP was based on the Cox proportional hazards model with treatment,
study, region, age at baseline, and baseline EDSS in which the handling of tied progression
events was accounted for using Efron’s method. The hazard ratio, 95% CI, and corresponding
p-value for testing a treatment effect (i.e. hazard ratio = 1 under the null hypothesis) were
reported.

The results of the integrated analyses for studies RPC01-301 and RPC01-201 Part B are
presented in Section B.2.

In the absence of head-to-head RCTs conducted between comparator treatments listed in the
NICE scope, a comprehensive systematic literature review and network meta-analyses (NMA)
were conducted to estimate the comparative efficacy of these treatments.

Indirect comparisons can provide relative measures of effect for all relevant comparators in
the absence of direct evidence and is most suitable when there are multiple-arm trials included
within networks. The use of an indirect comparison, in preference to pairwise meta-analysis,
allows the evidence of all available and relevant comparators listed in the scope to be included,
enabling more precise relative treatment effects to be calculated using direct and indirect
evidence. In addition, the indirect comparison feeds into the economic model to provide cost-
effectiveness results for ozanimod against relevant comparators.

B.2.9 Indirect and mixed treatment comparisons

B.2.9.1. Summary of results

A standard Bayesian NMA was undertaken to establish the comparative effectiveness of
ozanimod 1 mg versus its relevant comparator treatments.

For completeness, the NMA findings for the RRMS population are summarised briefly below
(Table 27), with full methods and results available in Appendix D.
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Table 27. Summary of key efficacy and safety outcomes of ozanimod 1 mg vs comparator

240mg (bid)

ARR, CDP-3M, CDP-6M, CDP-3M and
Rate ratio Annualized HR | Annualized HR CDP-6M Discontinuation, AE, Serious AE
Comparator (95% Crl) (95% Crl) (95% Crl) combined Annualized HR Odds ratio Odds ratio
Annualized HR (95% Crl) (95% Crl) (95% Crl)
(95% Crl)
Placebo 0.48 (0.4, 0.57) [ ] ] [ 0.98 (0.74, 1.32) | 0.84 (0.49, 1.44)
g e @ 057 (048,060) | NENEEEE | NENEEEN | DENNEEN | BN | 055(0.43,065) |1.07(0.68, 169)
pog e | 068 (0.54,085) | i I | . - -
phon 0ot 07058085 | NENEEEN | NN | BENEEEN | BN | 208(059,489) |1.38(0.72,265)
Teriflunomide, 14mg | 0.72 (0.56, 0.93) [ ] ] [ 0.77 (0.51, 1.16) | 0.77 (0.42, 1.42)
o o | o72(058,060) | NN | HENEEE | BEEEEN | BEEEE | 12(079.183) | 1.15(065202)
ihng P | 07206087 | HEEEEEE | BEEEEE | BEEEEE | EEEEE | 066(034125) | 095(047,19)
f(')f:éamer acetate, | 475 (0.6, 0.87) i i I B | 061042 089) | 0.75(0.36, 1.54)
Taeg;';;igeé‘gv\t/’eta' 0.74 (055, 1.01) | [ RN 0 I B | 032019 053) | 1.26 (0.66, 2.42)
Dmethyl fumarate, | ogg7,11) | SN | NEEEEE | DEEEEN | BN | 058(036,091) | 1.07(06 1.9)

Source: (Pharmerit International 2019, Pharmerit International 2019c)
ARR: Annualised Relapse Rate; bid: twice a day; CDP: Confirmed Disease Progression; Crl: Credible Interval; HR: Hazard ratio; ug: microgram; mg: milligram; OR: Odds ratio
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NMA analyses for the RRMS population indicated that ozanimod 1 mg was associated with a
statistically significantly better efficacy profile in reducing ARR compared to Interferon beta-
1a 30 pg (HR: 0.57, [95% Crl:0.48, 0.66]), Interferon beta-1a 22 pg (HR: 0.68, [95% Crl:0.54,
0.85]), Interferon beta-1a 44 ug (HR: 0.72, [95% Crl:0.60, 0.87]), Glatiramer acetate 20mg
(HR: 0.72, [95% Crl:0.58, 0.89]), Glatiramer acetate 40mg (HR: 0.72, [95% Crl:0.60, 0.87])
and Teriflunomide 14mg (HR: 0.72, [95% Crl:0.56, 0.93]) (Pharmerit International 2019).

(Pharmerit
International 2019). Alternative methodologies to evaluate the comparative effectiveness of
ozanimod relative to other RRMS treatments at 3- and 6-months CDP (CDP-3M and CDP-
6M) are discussed in Appendix D (Pharmerit International 2019c).

When tolerability and safety were considered, the NMA results indicated that ozanimod 1 mg

had significantly lower annualized rate of discontinuation than Glatiramer acetate 40 mg (HR:

Bl °5% cr' ). nterferon beta-1a 30 ug (HR: [l [95% Crl: ),
HR:

]). The

Interferon beta-1a 22 pg (HR: [, [95% Cr!: ), Interferon beta-1a 44
[95% Crl ), and Peg-Interferon beta-1a 125ug (HR: [}, [95% Crl:

odds of experiencing AEs were significantly lower for ozanimod compared to Glatiramer
acetate 40 mg_(HR: [95% CrIH), Interferon beta-1a 30 HR: [l [95% Crl

B Pcg-Interferon beta-1a 125ug (HR: [95% Crl ) and Dimethyl
fumarate 240mg (bid) (HR: [} [95% Crl ) (Pharmerit International 2019).
For the prevention of new Gd+ lesions, ozanimod scored Siﬁnificantly better than Interferon

beta-1a 30 pg with mean (95% Crl) difference of (Pharmerit International
2019).

T2 lesions at 12 months were prevented significantly better by ozanimod compared to
Glatiramer acetate 20mg, Interferon beta-1a 44 ug and Interferon beta-1a 30 ug, and there
was also significantly better prevention of T2 lesions by ozanimod at 24 months compared to
Interferon beta-1a 30 pg (mean [95% Crl] difference, | . (Pharmerit
International 2019).

B.2.9.2. Uncertainties in the indirect and mixed treatment comparisons

A limitation of this NMA is that it synthesizes results from different time points. In order to
combine data from different time points it is necessary to make the following assumptions:

e For ARR, the Poisson NMA model accounts for the length of the observation
period. The assumption is that the relapse rate is constant over time.

o The CDP outcomes were analysed as survival outcomes. For these outcomes, the
assumption is that the proportional hazards assumption holds.

For the relapse and CDP outcomes, another limitation is that studies used different definitions
of relapse and progression. It was assumed that the definitions were sufficiently similar for the
NMA.

The treatment comparisons have limited power to detect differences between treatments.
Where the number of studies is low, relative to the number of treatments, treatment
comparisons may lead to uncertain results. The further apart two treatments are in the
network, the less precision there will be in their relative treatment effect. Thus, the uncertainty
in comparisons between ozanimod and the other treatments will depend on the quality and
quantity of the linking trials and the distance between ozanimod and the other treatments in
the network.

The association between the CDP-3M and CDP-6M HRs of nearly all trials is a linear one.
However, the CDP-3M and CDP-6M HRs of ozanimod versus Interferon beta-1a 30 ug in
RADIANCE Part B and SUNBEAM do not follow this same pattern. The reasons for this are
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unclear; but it is thought to be an anomaly and not due to the actual effect of ozanimod on
CDP-6M.

B.2.10 Adverse reactions
AE study specific safety analyses were conducted in the pivotal RADIANCE Part B and
SUNBEAM trials.

Integrated safety analyses were performed on combined data from RADIANCE Part B and
SUNBEAM comprising of six safety pools, of which two are presented in this submission (Pool
A1 [RADIANCE Part B, and SUNBEAM)] and Pool B [All five RMS studies, RADIANCE Part
A and Part B, SUNBEAM, the phase | PK/PD study RPC01-1001, and the DAYBREAK OLE])).

Safety profile

e Ozanimod has demonstrated a consistent safety profile in patients treated across
RADIANCE Part B and SUNBEAM

e Ozanimod had lower overall incidence of adverse events (AEs) compared with IFN (3-
1a

e The most frequently reported AEs were similar across both Phase lll studies and pool
A1 analysis

e Incidence of serious treatment-emergent adverse events (TEAEs) were infrequent with
ozanimod and similar to IFN B-1a

¢ Inboth Phase Ill studies and the pool A1 analysis, the incidence of TEAEs and adverse
events of special interest (AESIs) were similar across treatment groups

e Low incidence of pulmonary AEs was observed across treatment groups without
association to pulmonary function test (PFT) findings

¢ No clinically meaningful cardiac AEs or findings considered related to ozanimod were
reported during dose escalation
Discontinuations and withdrawals
e Ozanimod had a lower rate of AEs leading to discontinuation compared with IFN 3-1a
in both Phase Il studies and pooled A1
o Few patients permanently discontinued ozanimod because of AEs of increased ALT
e No patients discontinued study drug due to pulmonary events

e There was no evidence of rebound or withdrawal in the active-controlled Phase Il RMS
studies

Risks

e The system organ classes with the highest incidence across both Phase Il studies and
pool A1 analysis included infections and infestations, nervous system disorders, and
investigations

e Patients treated with ozanimod did not show any significant occurrence of cardiac AEs
in clinical trials
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e No serious infections including PML were reported in patients with an ALC in Pool A1<
0.2x 109

e There was no evidence of increased risk of macular oedema in patients without pre-
existing risk-factors

¢ In both Phase lll studies and the pool A1 analysis, the incidence of malignancies were
low with both ozanimod and IFN B-1a

e In both Phase Il studies and the pool A1 analysis, suicidal ideation or behaviour was
low for both ozanimod and IFN B 1a

Deaths

e No deaths related to ozanimod occurred in the Phase Il studies

e The safety profile of ozanimod has been examined in a large active-controlled Phase
Il RMS clinical program in 1774 patients. Ozanimod demonstrated a favourable safety
profile as compared to IFN B-1a (Celgene).

o AEs reported in the pivotal RADIANCE Part B and SUNBEAM ftrials are presented in
Section B.2.10.1 and Section B.2.10.2, respectively (Celgene 2017a, Celgene 2017b).
In addition, integrated safety analyses on combined data (Pool A1 - RADIANCE Part
B, and SUNBEAM) and Pool B (All five RMS studies]) are also presented in this
submission (Sections B.2.10.3 and B.2.10.4 respectively) (Celgene).

B.2.10.1. Overview of AEs in RADIANCE Part B

Ozanimod demonstrated lower overall incidence of AEs compared with IFN B-1a. A total of

patients in RADIANCE Part B experienced at least 1 AE. The proportion of
patients who experienced an AE was lower in the ozanimod 1 mg group (74.7% of patients)
and the ozanimod 0.5 mg group (74.3% of patients) compared with the IFN 3-1a group (83.0%
of patients) (Table 28.) (Celgene 2017a).

Adverse events with an incidence increase = 1% for the ozanimod 1 mg and 0.5 mg groups
compared with the IFN B-1a group included the following PTs (Table 29.):

e nasopharyngitis
e alanine aminotransferase increased
e hypertension

e gamma-glutamyltransferase increased

e Dback pain
o fatigue
e arthralgia

A low incidence of pulmonary AEs was observed across treatment groups without association
to PFTs findings. No patients discontinued ozanimod due to these events.

No clinically meaningful cardiac AEs or findings considered related to ozanimod were reported
during dose escalation. Serious cardiac AEs were infrequent and similar across treatment
groups, with none reported in the ozanimod 1 mg group (Celgene 2017a).

e The maximum mean reduction in supine heart rate on day 1 over hours 1-6
following administration of ozanimod 0.25 mg was 0.6 beats per minute (bpm)
(mean heart rate, 68 bpm), occurring at hour 5. Four ozanimod-treated patients
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had a minimum supine heart rate <45 bpm over hours 1-6 on day 1; all resolved
spontaneously by hour 7 or 8. All cases had low pre-dose heart rate (55-64 bpm)
and remained asymptomatic.

e Symptomatic bradycardia was reported as an AE after the initial ozanimod 0.25 mg
dose in one patient with a history of dysautonomia and low pre-dose blood pressure
(90/60 mm Hg) and heart rate (60 bpm by pulse, 48 bpm by electrocardiogram
[ECQG]).

e No ECG findings or AEs of second- or third-degree atrioventricular (AV) block were
reported. At month 24, the mean (SD) change in supine corrected QT interval using
Bazett’s formula (QTcB) interval from baseline was comparable across treatment
groups (i] ms in the ozanimod 1 mg group compared with | ) ms
in the IFN B-1a group.
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Table 28. Summary of adverse events in RADIANCE Part B (Safety population)

- Total
IFN B-1a 30 pg Ozanimod 0.5 mg Ozanimod 1mg oZag:::,od
AE (N = 440) (N = 439) (N =434) (N = 873)
N (%) N (%) N (%) N (%)
At least one
TEAE 365 (83.0) 326 (74.3) 324 (74.7)

At least one
moderate or
severe TEAE

At least one
severe TEAE

19 (4.3)

19 (4.3)

15 (3.5)

At least one
suspected
TEAE

At least one
related TEAE

At least one
serious TEAE

31(7.1)

28 (6.5)

At least one
suspected
serious TEAE

At least one
related
serious TEAE

At least one
TEAE leading
to permanent
discontinuatio
n of study
drug

18 (4.1)

14 (3.2)

13 (3.0)

At least one
TEAE leading
to study
withdrawal

Death

Death on
study

Death related
to study drug

Source: (Celgene 2017a, Cohen 2019b)
Abbreviations: TEAE: Treatment-emergent adverse event

Note: Denominators for percentages are N, the total number of subjects. The suspected relationships are “Possible”,
“Probable”, “Related” or missing relationship. A TEAE is defined as an adverse event with a start date on or after the date of
first dose of study drug, up through the first dose of study drug in the open-label extension (Study RPC01-3001) for subjects
who continued into the open-label extension. At each level of subject summarization, a subject is counted only once if the
subject reported one or more events.
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Table 29. Incidence of most frequent adverse events (incidence 22% in the total
ozanimod group) by preferred term in RADIANCE Part B (Safety population)

IFN B-1a 30 ug Ozanimod 0.5 mg | Ozanimod 1mg | Total Ozanimod

Pr(eo/ﬁ;rred ferm® (N = 440) (N = 439) (N = 434) (N = 873)
n

: N (%) N (%) N (%) N (%)
Subjects With at | | I I I
least one TEAE®
Nasopharyngitis 48 (10.9) 59 (13.4) 68 (15.7) I
Headache I I B
Upper
respiratory tract _ _ _ _
infection
Orthostatic I I I I
hypotension
Alanine
aminotransferas 20 (4.5) 29 (6.6) 26 (6.0) I
e increased
Influenza like I I I I
illness
Hypertension 14 (3.2) 20 (4.6) 24 (5.5) _
Gamma-
glutamyltransfer 9 (2.0) 16 (3.6) 25 (5.8) I
ase increased
Pharyngitis 15 (3.4) 24 (5.5) 17 (3.9) ]
Urinary tract 17 (3.9) 22 (5.0) 19 (4.4) ]
infection
Back pain 14 (3.2) 21 (4.8) 18 (4.1) I
Fatigue 12(2.7) 17 (3.9) 16 (3.7) I
Arthralgia 6(1.4) 17 (3.9) 15 (3.5) ]
Depression I I B
Insomnia I I I I
Bronchitis I I B
Pyrexia I I I I
Abdominal pain 6 (1.4) 8 (1.8) 14 (3.2) _
upper
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IFN B-1a 30 pg | Ozanimod 0.5 mg | Ozanimod 1mg | Total Ozanimod

:r(eoz';"ed Term® (N = 440) (N = 439) (N = 434) (N = 873)
N (%) N (%) N (%) N (%)

Diarrhoea 8(1.8) 14 (3.2) 8(1.8) I
Rhinitis I I ] I
Pain in I ] ] I
extremity

Sinusitis I I ] I
Dizziness 5(1.1) 10 (2.3) 8(1.8) I
Paraesthesia _ _ _ _

Source: (Celgene 2017a, Cohen 2019b)
a Coded using MedDRA, version 18.1

b A subject that reports an event more than once is counted only once within each system organ class/preferred term for that
event.

Note: Denominators for percentages are N, the total number of subjects. Treatment-Emergent Adverse Events are sorted by
descending incidence in the Total Ozanimod column and then alphabetically by Preferred Term. A treatment-emergent adverse
event (TEAE) is defined as an adverse event with a start date on or after the date of first dose of study drug, up through the first
dose of study drug in the open-label extension (Study RPC01-3001) for subjects who continued into the open-label extension.

B.2.10.2. Overview of AEs in SUNBEAM

In the SUNBEAM trial, the safety profile of ozanimod showed lower rates of AEs compared
with IFN B-1a. The proportion of patients who experienced an AE was greater in the IFN 3-1a
group (75.5% of patients) compared to both ozanimod groups, with the ozanimod 1 mg group
(59.8% of patients) experiencing more AEs than the ozanimod 0.5 mg group (57.2% of
patients) (Table 30.) (Celgene 2017b).

The most frequently occurring AEs (= 2% in the total ozanimod group) by PT were
nasopharyngitis (8.2%), headache (6.8%), upper respiratory tract infection (5.4%), influenza
like illness (Jf), alanine aminotransferase increased (3.7%), back pain (3.0%), gamma-
glutamyltransferase increased (2.8%), respiratory tract infection viral (2.8%), and urinary tract
infection (2.8%) (Table 31.) (Celgene 2017b).

A low incidence of pulmonary-specific AEs was observed across treatment groups without
association to pulmonary findings. No patients discontinued study drug due to these events.

The overall incidence of cardiac AEs was similar in ozanimod 1 mg compared with the IFN -
1a group. The majority of the cardiac AEs were mild to moderate in intensity and recovered or
resolved (Celgene 2017b).

e The mean (SD) change in supine heart rate from pre-dose value to Hour 6 was I

bpm for patients in the total ozanimod group (0.25 mg) compared with

) bpm for patients in the IFN (3-1a group. For the total ozanimod group

(0.25 mg), the maximum mean change in the first 6 hours was -1.8 bpm and was

observed at Hour 5. The maijority (h) of patients who received 0.25 mg of

ozanimod maintained supine heart rate 260 bpm. No patient had a heart rate <45
bpm.
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o One patient with a pre-dose supine heart rate of 76 bpm was reported as having
symptomatic bradycardia (headache) after the initial dose of ozanimod 0.25 mg,
but there was no evidence of bradycardia on heart rate monitoring. One patient
with a baseline heart rate (HR) of 60 bpm and lowest HR of 50 bpm at hour 6
underwent extended monitoring, during which a serious AE of asymptomatic sinus
bradycardia was reported; the event resolved.

o There were no AEs of second- or third-degree AV block during the study. At month
12, the mean (SD) change in supine QTcB interval from baseline was comparable
across treatment groups (JJj (Il ms in the ozanimod 1 mg group compared

with [l (Il ms in the IFN B-1a group).
Table 30. Summary of adverse events in SUNBEAM (Safety population)

TEAE

IFN B-1a Ozanimod Ozanimod Total Ozanimod
30 pg 0.5 mg 1 mg (N=901)
(N=445) (N=453) (N=448) n (%)
n (%) n (%) n (%)
At least one 336 (75.5) 259 (57.2) 268 (59.8)

At least one
moderate or
severe TEAE

At least one
severe TEAE

10 (2.2)

10 (2.2)

7 (1.6)

At least one
suspected?
TEAE

At least one
related TEAE

At least one
serious TEAE

11 (2.5)

16 (3.5)

13 (2.

N
©
N

At least one
suspected?
serious TEAE

At least one
related serious
TEAE

At least one
TEAE leading to
permanent
discontinuation
of study drug

At least one
TEAE leading to
study
withdrawal

Death

Death related to
study drug

Source: (Celgene 2017b, Cohen 2019a)

Abbreviations: IFN = interferon; TEAE = treatment-emergent adverse event.

@ The suspected relationships were “Possible”, “Probable”, “Related” or missing relationship.

Note: Denominators for percentages are N, the total number of subjects. A treatment-emergent adverse event (TEAE or AE)
was defined as an adverse event with a start date on or after the date of first dose of study drug, up through the first dose of
study drug in the open-label extension (Study RPC01-3001) for subjects who continued into the open-label extension.
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Table 31. Incidence of most frequent adverse events (incidence 2 2% in the total
ozanimod group) by preferred term in SUNBEAM (safety population)

IFN B-1a 30 ug | Ozanimod 0.5 mg | Ozanimod 1 mg | Total Ozanimod

Pr(eo/ﬂ)%"ed Term? (N = 445) (N = 453) (N = 448) (N =901)
n

’ N (%) N (%) N (%) N (%)
Number of
subjects with at 336 (75.5) 259 (57.2) 268 (59.8)
least 1 TEAE®
Nasopharyngitis 36 (8.1) 44 (9.7) 30 (6.7)
Headache 25 (5.6) 27 (6.0) 34 (7.6)
Upper respiratory 24 (5.4) 31 (6.8) 18 (4.0)

tract Infection

Influenza like
lliness

Alanine
aminotransferase
increased

8 (1.8) 12 (2.6) 21 (4.7)

Back pain 9(2.0) 10 (2.2) 17 (3.8)

Gamma-
glutamyltransfera
se increased

2 (0.4) 10 (2.2) 15 (3.3)

Respiratory tract

infection viral 3(0.7)

10 (2.2) 15 (3.3)

Urinary tract

infection 10(2.2)

8 (1.8) 17 (3.8)

Source: (Celgene 2017b, Cohen 2019a)
Abbreviations: IFN = interferon; TEAE = treatment-emergent adverse event.
@ Coded using MedDRA, version 18.1.

bA subject that reported an event more than once was counted only once within each system organ class/preferred term for
that event.

Note: Denominators for percentages are N, the total number of subjects. A treatment-emergent adverse event (TEAE or AE)
was defined as an adverse event with a start date on or after the date of first dose of study drug, up through the first dose of
study drug in the open-label extension (Study RPC01-3001) for subjects who continued into the open-label extension.

B.2.10.3. Overview of AEs in Pool A1 from the summary of clinical safety
Pooled safety analyses were conducted, analysing the safety population including patients
who received at least 1 dose of the study drug. The 1774 patients in the A1 pool included the
safety populations from the pivotal trials RADIANCE Part B and SUNBEAM. Exposure to
ozanimod was well balanced, with over - of patients exposed to ozanimod for at least 12
months (Table 32.) (Celgene).

The overall incidence of AEs was lower in the ozanimod treatment groups compared with IFN
B-1a (Table 32.). The incidence of severe and serious TEAEs were low and similar across the
three treatment groups. Adverse events leading to permanent discontinuation of study drug or
to withdrawal from the study were infrequent in all treatment groups and reported at a slightly
lower incidence in the ozanimod treatment groups compared with the IFN B-1a group
(Celgene).

The incidence of AEs in the Respiratory, Thoracic and Mediastinal Disorders system organ
class were similar across the two treatment groups in Phase Il studies: i} for ozanimod
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1mg, and |l for IFN B-1a. PFT values for forced expiratory volume in 1 second (FEV1) and
forced vital capacity (FVC), were generally similar across all treatment groups. For diffusing
capacity of the lungs for carbon monoxide (DLCO), all 3 treatment groups showed small
decreases from baseline, with the largest median decrease observed in the ozanimod 1 mg
group (Celgene).

The overall incidence of cardiac AEs was low and similar across the ozanimod and IFN B-1a
treatment groups (Il and [l respectively). The frequency of cardiac-related SAEs was
low and similar across the treatment groups: in ozanimod 1 mg, and B i~ IFN B-1a
group (Celgene).

o Slight reductions in supine heart rate were observed in ozanimod-treated patients
on day 1, with the nadir observed at hour 5; mean heart rate generally returned to
baseline by hour 6. Within 6 hours, the greatest reduction from baseline in mean
supine heart rate v? bpm at hour 5 in the ozanimod group, which had a
mean heart rate of bpm. Asymptomatic, transient supine heart rate reduction
<45 bpm on day 1 during hours 1 to 6 was observed in ] ozanimod-treated patients
and resolved spontaneously by Hour 7 or 8. No heart rate <40 bpm was observed.
No decrease in mean heart rate was observed with chronic dosing.

e Bradycardia or sinus bradycardia was reported in - patients (- randomised
to ozanimod 1 mg, and patients treated with IFN B-1a on the day of treatment
initiation. After day 1, bradycardia or sinus bradycardia was reported in
patients (-) treated with ozanimod 1 mg, and patients ( treated with
IFN B-1a.

e No ECG findings or AEs of new-onset, second-degree or higher AV block were
reported. ECG performed at Months 12 and 24 showed no clinically significant
changes in QTcF, and no second- or third-degree AV block with continuous
ozanimod treatment. At Month 12, the mean (SD) change in supine QTcB interval
from baseline was comparable across treatment groups (- [-] ms in the
ozanimod 1 mg group compared with [} (i) ms in the IFN B-1a group).

Table 32. Summary of treatment-emergent adverse events by subject — Pool A1 (safety
population)

IFN B-1a Ozanimod Ozanimod Total Ozanimod
30 ug 0.5 mg 1mg (N=1774)
(N=885) (N=892) (N=882) n (%)
n (%) n (%) n (%)

Any TEAE __ ___ ___ ___
Any severe
Any < . ] ] ]
Any serious
TEAE I I I I
Any TEAE
leading to
temporary
discontinuation - - - -
or delay of
study drug
Any TEAE
leading to
permanent [ - - -
discontinuation
of study drug?
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Ozanimod
1 mg
(N=882)
n (%)

Total Ozanimod
(N=1774)
n (%)

IFN B-1a Ozanimod
30 ug 0.5 mg
(N=885) (N=892)
n (%) n (%)
Any TEAE
leading to study - -
withdrawal®
Death I -

Source: (Celgene)

Abbreviations: TEAE = treatment-emergent adverse event.

2 Patients who permanently discontinued study drug were permitted to remain in the study; data capture allowed for either or
both of these outcomes as the result of an AE.

® Two patients in the IFN B-1a treatment group were incorrectly captured as having been terminated from study

¢ One patient in the ozanimod 0.5 mg treatment group should have been captured as having been terminated from the study
9One subject died approximately 10 months after the last dose of ozanimod

Note: At each level of subject summarization, a subject is counted only once if the subject reported multiple events. A TEAE is
defined as any event with an onset date on or after the first dose date of study drug up through the first dose date of the

uncontrolled study.

The most frequently reported AEs with ozanimod were reported in 2 2% of subjects in any
treatment group and at a = 1% higher incidence in either ozanimod treatment group compared
with IFN B-1a. Nasopharyngitis was the most frequently reported AE with ozanimod; the
incidence was slightly higher in the ozanimod treatment groups compared with the IFN B-1a
treatment group, but no dose effect was observed. Other infections more frequently reported
with ozanimod involved primarily the upper respiratory tract or urinary tract (Table 33.).

Table 33. Incidence of the most frequently reported treatment-emergent adverse events
with ozanimod (2 2% of patients in any treatment group and 2 1% higher in either
ozanimod treatment group versus IFN B-1a) — Pool A1 (safety population)

glutamyltransferase
increased

IFN B-1a Ozanimod Ozanimod
30 ug 0.5 mg 1 mg
Preferred term (N=885) (N=892) (N=882)
n (%) n (%) n (%)
Nasopharyngitis
Alanine
aminotransferase
increased
Gamma-

Orthostatic
hypotension

Urinary tract
infection

Back pain

Hypertension

Pharyngitis

Respiratory tract
infection viral

Abdominal pain
upper

Source: (Celgene)
IFN = interferon.
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Note: Preferred terms are listed in order of decreasing frequency in the ozanimod 1 mg treatment group followed by
the ozanimod 0.5 mg treatment group.

B.2.10.4. Overview of AEs in Pool B from the summary of clinical safety

Pool B summarised safety data from patients from all ozanimod RMS studies: (RADIANCE
Part A and Part B, SUNBEAM, the Phase | PK/PD study RPC01-1001, and the DAYBREAK
OLE) Approximately i} of patients in pool B were exposed to ozanimod for at least 12
months. The pool B safety data provides a comprehensive view of the long-term safety of
ozanimod in patients with RMS (mean [SD] duration exposure of ozanimod 0.5 mg (months):

I; ozanimod 1 mg: | ). as it includes data from the extension of
RADIANCE Part A, as well as the DAYBREAK OLE (Celgene 2019f).

The long-term adverse effects seen with ozanimod in subjects with RMS were analysed by
comparing the incidence and incidence rate (per 1000 SY) of the AEs reported in =2 5% of
subjects in any ozanimod treatment group between Pool A1 and Pool B, which showed no
increased incidence of AEs with longer-term exposure to ozanimod 1 mg (Table 34.).
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Table 34. Comparison of the incidence and incidence rate of treatment-emergent adverse events reported for 2 5% of patients in either
ozanimod treatment group in the active-controlled Phase Ill RMS studies (Pool A1) and all RMS studies (Pool B)

tract infection

Pool A1 Pool B

(S)):;taimmass Ozanimod 0.5 mg Ozanimod 1 mg Ozanimod 0.5 mg Ozanimod 1 mg
Preferred N =892 N =882 N =1033 N = 2631
e SY = 1341.5° SY = 1345.4° SY =1621.7° SY =5703.4°

n (%) n (%) n (%) n (%) IR
Any TEAE —
:\ilsasopharyngl -
Headache —-—
Upper
respiratory

Alanine
aminotransfer
ase

increased

Influenza like
iliness

Lymphopenia

Gamma-
glutamyltrans
ferase

increased

1 =101 1NN
1 =10 REN

1 =101 1N
1 =10 REN

1 =101 1N
1 =10 REN

Lymphocyte
count
decreased®

11001 IHIH

Source: (Celgene)

AE = adverse event; IR = incidence rate; RMS = relapsing multiple sclerosis; TEAE = treatment-emergent adverse event; SY = subject-years.

a Total subject-years equals the sum of the number of years on study contributed by each subject from time of first dose to last date on study. The algorithm for the last date on study is dependent
on subject disposition and whether subject enrolled into an extension study. If there is a duration gap between parent and extension study, the duration gap is counted.
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b Incidence rate per 1000 subject-years is calculated as number of subjects / SY x 1000 for specific SOC category or PT subcategory. Subject-years for each category/subcategory: for a subject in a
particular category/subcategory, the time on study is calculated based on the date the subject first has a TEAE within the category/subcategory (date of first TEAE - first dose date of study
drug + 1)/365.25; for subjects who don't have a TEAE in the category/subcategory, the time on study is the study duration (last date on study - first dose date of study drug +1)/365.25.

c Investigators in the Phase Il RMS studies comprising Pool A1 were blinded to lymphocyte count data (a key pharmacodynamic effect of ozanimod), therefore AEs related to lymphocyte counts
were not reported.
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B.2.10.5. Overview of AEs in RADIANCE Part A

In the RADIANCE Part A trial, safety results including nature and incidence of TEAEs and
SAEs, laboratory parameters, vital signs, cardiac monitoring and other physical examinations
were consistent with the patient population studied. No patients discontinued the study due to
a TEAE and approximately of enrolled patients completed the study. No significant
cardiac TEAEs or protocol-defined cardiac TEAEs of special interest were reported in
ozanimod-treated patients. The titration regimen using 0.25 mg ozanimod on Day 1 produced
modest effects on HR, with no ozanimod-treated patient's HR dropping below 45 bpm on
hourly vital signs, no ozanimod-treated patient with a minimum hourly heart rate on Holter
monitoring of less than 50 bpm during the first six hours post-dose, and no TEAEs of
symptomatic bradycardia or conduction abnormalities in any ozanimod-treated patient. No
clinically significant safety findings, as compared with placebo, were observed for ECGs,
ophthalmologic or dermatologic examinations, pulmonary function tests, incidence of
infections, suicidality ratings, or incidence of malignancies.

Overall, the safety profiles of both doses of ozanimod were generally similar to placebo. These
safety data suggest that ozanimod was well tolerated in the studied population and supported
the continuation of the Phase Il RADIANCE Part B trial.

In the RADIANCE Part A blinded extension, ozanimod was generally well tolerated, with no
new or significant AE during continued dosing with ozanimod over 120 weeks. No second-
degree AV block Type 1 or higher was observed, and there were no clinically meaningful or
unexpected changes in laboratory parameters over time. Overall, the ozanimod safety profile
was consistent with previous Phase Il data and suggests a favourable benefit-risk profile for
ozanimod.

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple
sclerosis [ID1294]

© Celgene (2019) All rights reserved Page 77 of 147



B.2.11 Ongoing studies

There is an ongoing open-label extension trial (DAYBREAK; RPC01-3001), in which patients
who completed five parent studies (RADIANCE Part A, RADIANCE Part B, SUNBEAM, or the
Phase 1 trial RPC01-1001) were eligible to enrol in the ongoing DAYBREAK OLE.
DAYBREAK is designed to further characterise the long-term safety and efficacy of ozanimod
1 mg tablets beyond the RADIANCE B and SUNBEAM registration studies (Celgene 2019d).

Interim results from the DAYBREAK OLE trial are presented in Appendix D1.5.2.

In addition, ozanimod is also currently under clinical investigation in autoimmune indications:
Phase lll trials of ozanimod are ongoing in Ulcerative Colitis and in Crohn’s Disease.

B.2.12 Innovation

Ozanimod is an efficacious DMT with a convenient posology which provides multiple benefits
for the patient, clinician, and healthcare providers.

The key innovations for patients relate to the ozanimod mechanism of action and safety:

e Mode of action: ozanimod is a modulator of the S1P1R pathway. It is an
immunomodulator that selectively targets sphingosine-1-phosphate receptor-1
(S1P1R) and receptor-5 (S1P5R) to mitigate autoimmune responses and promote
neuronal protection.

e In comparison to existing S1P modulators (e.g. fingolimod), ozanimod (following
the up-titration scheme reported above) did not demonstrate cardiac conduction
abnormalities (primarily QT interval prolongation), nor did ozanimod show to induce
hypertension through engagement of S1P3 receptors on vascular smooth muscle
cells.

e Ozanimod demonstrated a consistent safety profile in patients treated across all
ozanimod MS trials, demonstrating lower rates of AEs compared with IFN 3-1a.

e Patient preference: ozanimod is a once daily oral tablet, allowing self-
administration at home and minimal disturbance to daily life compared to injectable
therapies.

Celgene believes that ozanimod addresses an unmet need for more options in the RRMS
treatment landscape and therefore can represent a meaningful addition to the NHS's treatment
algorithm for RRMS.

B.2.13 Interpretation of clinical effectiveness and safety evidence

Despite the range of DMT options currently available in the UK to patients with RRMS, there
is still an unmet need for effective and well-tolerated treatments for patients who suffer from a
chronic and disabling disease, like RRMS. The choice of DMT is largely driven by informed
discussion and consensus between the prescribing clinician and the patient, based on the
level of disease activity, patient risk tolerance, patient preference, and patient lifestyle
considerations. Therefore, availability of a wider range of treatment options is vital to providing
the most suitable treatment for all RRMS patients.

In Section B.2 of this submission, Celgene has summarised the relevant evidence from the
clinical development programme of ozanimod. The RADIANCE Part B and SUNBEAM trials
along with pooled analyses of efficacy and safety from these two pivotal Phase Ill trials provide
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a strong evidence base to support the safety and efficacy of ozanimod in adult patients with
RRMS.

In the pivotal Phase lll trials, ozanimod 1 mg tablets demonstrated superior efficacy compared
to IFN B-1a in a range of traditional and novel endpoints associated with RMS progression.

ARR was a primary endpoint in both RADIANCE Part B and SUNBEAM. In both trials as well
as the integrated pooled analysis, ozanimod 1 mg significantly reduced ARR compared with
IFN B-1a (adjusted ARR 0.172 vs 0.276, respectively [RADIANCE Part B], adjusted ARR 0.181
vs. 0.350, respectively [SUNBEAM]). In both Phase lll studies, ozanimod demonstrated
superiority to IFN 3-1a in the rates for time to first relapse. The pooled analysis showed the
time to first relapse was delayed in the ozanimod groups compared with the IFN B-1a group.

In addition to relapse-related endpoints, ozanimod also met the following prespecified
secondary endpoints related to MRI lesions and brain volume in both Phase lll trials, namely
reducing the number of new/enlarged hyperintense T2-weighted brain MRI lesions, reducing
the number of Gd-E T1 lesions, and reduction in BVL.

e Ozanimod 1 mg was significantly superior to IFN B-1a in reducing the total adjusted
mean number of new or enlarging T2 lesions, with |l reduction over 24
months in RADIANCE Part B ( and [l lesions per scan, respectively,
p<0.0001), and |l reduction over 12 months in SUNBEAM (Il and
lesions per scan, respectively, p<0.0001). The proportion of patients who were free
of new or enlarging hyperintense T2-weighted brain MRI lesions was higher in
ozanimod 1 mg compared with the IFN 3-1a group.

e Ozanimod was significantly superior to IFN B-1a in reducing the number of Gd-E
brain lesions, with |JJJlf reduction at month 24 in RADIANCE Part B (Jili] and
lesions per scan, respectively, p<0.0006), and [l reduction at month
12 in SUNBEAM (I, and lesions per scan, respectively, p<0.0001).
The proportion of patients who were free of Gd-E T1 brain MRI lesions was higher

in the ozanimod 1 mg compared with the IFN 3-1a group.

e Ozanimod was significantly superior in limiting BVL (associated with loss of
cognition and increase in disability progression in MS) compared to IFN B-1a in
RADIANCE and SUNBEAM, showing preservation of brain volume.

e In both Phase Il studies, there was a statistically significant difference in brain
volume, cortical grey matter volume loss, and thalamic volume with ozanimod
compared to IFN B-1a. Pooled results showed nominally significant slowing of
whole BVL, cortical grey matter volume loss and reductions in thalamic volume
with ozanimod compared to IFN -1a. In the pooled analysis of RADIANCE Part B
and SUNBEAM, the difference in mean percent change of normalised brain volume
(cm?) from baseline at 12 months (ozanimod 1 mg vs IFN B-1a 30 ug) was |||l
(95% CI: [ p<0.0001). The difference in mean percent change of cortical
grey matter volume (cmd) in the same analysis was |l (95%C!: | R
p<0.0001), and the difference in mean percent change of thalamic volume (cm3)

was [l (95% C!: . p<0.0001).

e Inboth the SUNBEAM trial and the pooled analysis, patients treated with ozanimod
exhibited significant and clinically meaningful improvements in cognitive
processing speed as measured by SDMT and PASAT. The mean change from
baseline in the pooled analysis for the SDMT/PASAT Score was [} (SD: D).
with difference in means of |l (95% C!: I, 0<0.0329). Improvements in
cognitive processing speed are consistent with BVL findings demonstrating
preservation of both thalamic and cortical gray matter volume.
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e Across both trials, there was no significant deterioration in QoL with ozanimod
compared to IFN B-1a. Ozanimod maintained the QoL for patients with RMS for 2
years, with no statistically significant declines from baseline in physical or mental
health. A statistically significant improvement in the MSQOL-54 physical health
composite summary scores was observed for ozanimod compared with IFN B-1a
in the SUNBEAM study.

o A higher proportion of patients showed no evidence of disease activity when
treated with ozanimod versus IFN B-1a. In RADIANCE Part B, there was a
statistically significant increase in the proportion of patients with NEDA-3 at month
24 in the ozanimod 1 mg group compared with the IFN B-1a group (p=0.0309).
After 2 years of treatment, || out of | patients with RMS on ozanimod showed no
evidence of disease activity compared to JJ out of Jj on IFN B-1a. In both Phase I
studies, there are consistent increases in the numbers of individuals with NEDA-3
when patients are treated with ozanimod versus IFN B-1a. In addition, the pooled
analysis of RADIANCE Part B and SUNBEAM revealed that there was a
statistically significant increase in the proportion of patients with NEDA-4 at 24
months in patients receiving ozanimod 1 mg.

B.2.13.1. Key clinical issues

Confirmed disability progression results need to be interpreted with caution. For CDP-3M and
CDP-6M, it was insufficient to detect a significant treatment difference between ozanimod and
IFN B-1a due to the low number of events associated with limited follow-up time. This
contributed to unstable estimates of disability progression and uncertainty as to the treatment
effect on this parameter.

Multiple pre-specified sensitivity analyses for CDP were performed and confirmed there was
no increased risk of disability progression (at 3 or 6 months) with ozanimod compared to IFN
B-1a. Included in these sensitivity analyses are subjects with longer-term follow-up time to
account for the low event rate. For CDP-6M, the missing status frequency was in the 30%
range. In order to assess the impact of missing confirmation status, the methodology of Cook
and Kosorok (2004) was applied using propensity score models (Cook 2004). This additional
sensitivity analysis suggests no statistical or practical differences between ozanimod 1 mg
and IFN- 3-1a on CDP-6M (Data on file).

It should be noted that treatment with ozanimod significantly reduced normalized total brain
volume, cortical and thalamic volume loss, compared with IFN 3-1a in the two controlled Phase
Il clinical studies, and in the pooled analysis. Brain volume loss in MS has been associated
with disability progression over time (Jeffrey 2016). Cortical grey matter volume and thalamic
volume are believed to be better predictors of cognitive impairment that whole brain MRI
measures (Calabrese 2009). Furthermore, ozanimod has demonstrated a statistically
significant improvement in the proportion of patients with RRMS with NEDA 4 at 2 years
compared with IFN B-1a 30 ug (Il vs I respectively; ) (Celgene 2019e).
NEDA has been proposed as a surrogate for disease activity-free status (Parks 2017,
Steinman 2019).

Although there was no statistically significant difference for ozanimod 1 mg compared with IFN
B-1ain the Phase llI pivotal trials on confirmed disability progression (CDP-3M and CDP-6M)
ozanimod demonstrated statistically significant favourable results versus IFN B-1a in the broad
range of traditional (ARR, T2 lesions, and Gd-E lesions) and novel endpoints (BVL, NEDA-3
and NEDA-4).
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

A systematic literature review (SLR) and a targeted search of health technology assessments
(HTAs) were undertaken to identify economic evaluations in RRMS. Details of the economic
evaluation identified in the SLR are reported in Appendix G. No economic evaluations for
ozanimod were identified.

The targeted search of HTAs focused on the following RRMS treatments approved by NICE:
e Natalizumab (Tysabri): TA127 (NICE 2007a)
e Fingolimod (Gilenya): TA254 (NICE 2012a)
e Alemtuzumab (Lemtrada): TA312 (NICE 2014b)
o Teriflunomide (Aubagio): TA303 (NICE 2014f)
o Dimethyl Fumarate (Tecfidera): TA320 (NICE 2014c)
e Beta interferons and glatiramer acetate: TA527 (NICE 2018a)
e Cladribine (Mavenclad): TA493 (NICE 2017a)
e Ocrelizumab (Ocrevus): TA533 (NICE 2018d)

The majority of economic models submitted to NICE since 2005 used the same 21-health
state structure (except for TA493 where an 11-health state structure was used) based on the
assessment group model developed for TA527 (NICE 2018a), a multiple technology appraisal
of beta-interferon and glatiramer acetate in RRMS. The model includes the use of a cohort-
based Markov state transition structure based on the discrete stages of the EDSS, with
separate EDSS states for the relapse-remitting and secondary progressive forms of MS.

The preferred data inputs and modelling assumptions have changed with each successive
NICE appraisal, and key issues highlighted from previous appraisals include:

e “Waning” of drug efficacy beyond the follow up of clinical trials

e Use of EQ-5D data from clinical trials versus published observational studies
e Re-initiation of therapy with alemtuzumab

e CDP-3M vs. CDP-6M

o Modelling of the natural history of RRMS, and its associated subgroups

e Consideration of non-medical costs

In TA127(NICE 2007a), concerns were raised over the use of a published survey of people
with MS to estimate health state utilities, due to the potential for selection bias and the
generalisability of data from a broad MS population, to smaller MS subgroups. The same
survey was used in the manufacturer’s base case analyses presented in TA254 (NICE 2012a),
TA303 (NICE 2014f), TA312 (NICE 2014b), and TA320 (NICE 2014c). In TA254 (NICE
2012a), the NICE committee concluded that it was more reasonable to use EQ-5D data
collected in the manufacturer’s trials, and to use literature estimates for utilities that was not
available in trials (e.g. for EDSS 6.0 or greater). In all subsequent STAs (TA303 (NICE 2014f),
TA312 (NICE 2014b), and TA320 (NICE 2014c)), the manufacturer’s base case analyses used
utilities derived from clinical trials supplemented by literature estimates.
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In TA254 (NICE 2012a), the NICE committee was concerned about the assumption in the
manufacturer’'s model that the treatment effect observed in the 1 to 2-year clinical trials would
be maintained at the same level during periods of treatment. The model was sensitive to
variation in this assumption and so the NICE committee adopted a cautious approach by
assuming a reduced efficacy of 50% after a 5-year period. In TA303 (NICE 2014f), it was
assumed that treatment effect reduced to 75% at year 2 and 50% at year 5, and similar
assumptions were applied in TA320 (NICE 2014c) and TA312 (NICE 2014b).

In TA312 (NICE 2014b), the NICE committee discussed the potential for re-initiation of
alemtuzumab, the first therapy in MS with a recommended dosing in years 1 and 2, followed
by observation for disease progression. Clinical specialists consulted for TA312 (NICE 2014b)
had highlighted that re-initiation with alemtuzumab after the initial two courses was likely in
UK practice, and that this trend was likely time-dependent, with rates declining for each
successive cycle. Therefore, the costs of re-initiation were considered in the analysis used to
inform the final appraisal determination for TA312 (NICE 2014b).

In TA320 (NICE 2014c), the NICE committee concluded that CDP-6M provided a more robust
indication of treatment effect than CDP-3M, as this endpoint may be influenced by relapses.
This is in line with guidance issued by the EMA that states that an accurate and reliable
definition of confirmed progression should include two sequential examinations at least 6
months apart. Yet, all previous appraisals had used the 3-month endpoint in the model base
case analysis, and in TA533, the ERG preferred the mixed treatment network to jointly model
the outcomes for CDP-3M and CDP-6M.

In TA254 (NICE 2012a), the NICE committee noted the concerns of clinical specialists that
the manufacturer's model did not allow for improvement in EDSS and used data from the
London Ontario registry which contained EDSS measures collected in the 1970s and 1980s.
It was argued that the model may not reflect the natural history of MS in current UK practice
given the use of historical data and because all improvements in EDSS were censored in the
original analysis. The implications of using London Ontario data for the natural history model
were highlighted in TA312 (NICE 2014b), where the NICE committee raised concerns that the
manufacturer model yielded an implausibly low QALY (~4 QALYSs) relative to life years (18
years) for a population with MS treated with DMT. The review group concluded that this was
probably linked to the use of the London Ontario data and its associated faster rate of
progression.

In TA320 (NICE 2014c), the inherent limitations of the London Ontario data were partially
addressed by the use of transition probability matrices derived from the placebo arms of
clinical trials in place of the London Ontario data for lower EDSS states. These matrices
allowed for improvements in EDSS at the rates observed in the clinical studies. For higher
EDSS states, London Ontario data were used in the absence of a suitable alternative. In ID809
(NICE 2017c) and TA441 (NICE 2017b), London Ontario data were replaced completely by
matrices derived from the British Columbia (BC) registry and published by Palace et al (Palace
2014). In both appraisals, it was concluded that the BC dataset provided a more appropriate
set of transitions for the natural history of RRMS than London Ontario and was hence the
preferred source of natural history data.

In TA533 (NICE 2018d), concerns were raised regarding the use of the MSBase registry as
the registry was not restricted to people with MRI scans showing inflammation and the data
were largely from Eastern Europe. Nonetheless, the MSBase registry was considered
appropriate to inform baseline transitions between EDSS states supplemented with data from
the British Columbia MS database. Additionally, the company was unable to provide the
committee with evidence of an association between the presence of antibodies and treatment
efficacy, and it was therefore concluded that the treatment effect of ocrelizumab was likely to
wane in the long-term.
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In TA493 (NICE 2017a), an issue was raised relating to patients with RES-RRMS and SOT-
RRMS being likely to progress faster than the population reflected within the registries, that
had been used for the submission. The NICE committee’s preferred assumption was that the
acceleration factor is reliant on the assumption of proportional hazards between RES-RRMS
and non-RES-RRMS and SOT-RRMS and non-SOT-RRMS.

It is also important to note that the benefits gained from an oral drug may not be fully captured
in the QALY estimates. The NICE committees in TA303 (NICE 2014f) and TA320 (NICE
2014c) acknowledged that the modelled analyses did not capture the potential health benefits
of taking an oral drug instead of an injectable or infusion therapy because of the need to
assume the same utilities across different formulations. It was therefore recognized that oral
drugs provide quality of life benefits other than those captured in the QALY calculations.

B.3.2 Economic analysis

A de novo economic analysis was performed to assess the incremental cost effectiveness of
ozanimod versus relevant alternative treatments within its expected marketing authorisation
for active RRMS. A de novo analysis was required because of the absence of published cost
effectiveness studies for ozanimod.

The de novo cost-effectiveness analysis was performed using a cohort-based Markov state
transition model to evaluate ozanimod as treatment for patients with active RRMS.

B.3.2.1 Patient population

The baseline patient characteristics used in the economic model were derived from the pivotal
Phase Il clinical trials (RADIANCE Part B and SUNBEAM) (Table 35). The mean age of the
population, proportion of females, distribution of weight and the baseline EDSS distribution
are based on a pooled analysis of the SUNBEAM and RADIANCE Part B clinical trials (see
section B.2 Clinical effectiveness).

Table 35. Patient characteristics for the RRMS population

Parameter Base case
Age, mean (years) 36
Proportion female (%) | 66.8%
EDSS distribution, %

EDSS 0 2.3%
EDSS 1 26.9%
EDSS 2 29.6%
EDSS 3 24.0%
EDSS 4 12.6%
EDSS 5 4.7%
EDSS 6 0%
EDSS 7 0.0%
EDSS 8 0.0%
EDSS 9 0.0%

Source: (Celgene 2017a, Celgene 2017b)
EDSS: Expanded Disability Status Scale
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B.3.2.2 Model structure

A cohort-based Markov state transition model was developed in Microsoft Excel® 2010 to
evaluate ozanimod as a treatment for patients with RRMS using the NHS and PSS
perspective. The model evaluates the discounted costs (3.5%) and discounted health
outcomes (3.5%) over a lifetime model horizon (50 years) using annual cycles and applying
half-cycle correction.

The cost-effectiveness model uses a cohort-based Markov approach to track patients as they
progress through health states defined around the Kurtzke EDSS (Kurtzke 1983); this scale
ranges from EDSS 0 (normal neurological examination) to EDSS 10 (MS-related death) (see
Table 36). Defining health states by EDSS is appropriate because higher EDSS scores have
been shown to correlate with increasing levels of health and socio-economic burden (e.g.
productivity), and decreasing levels of quality of life in people with MS (Gani 2008, Gold 2010,
Kappos 2010, Ahlgren 2012). Furthermore, the EDSS is the recommended tool by the EMA
for measuring disability progression and is the preferred measure of disability progression in
the majority of MS clinical trials conducted to date, allowing for indirect comparisons of DMT
effects on disability progression. EDSS scores are rounded up when distributed into the model
health states, so that a score of 1.5-2 is considered to fall within the EDSS 2 health state, for
example. The disability progressions from EDSS 0 through to EDSS 9 are estimated using
transition matrices, whilst EDSS 10 is implied through a death state.

Table 36. Kurtzke EDSS (Kurtzke 1983)

Score | Description EDSS health state
0 Normal neurological exam 0
1.0 No disability, minimal signs in one FS 1
1.5 No disability, minimal signs in more than one FS 5
2.0 Minimal disability in one FS
2.5 Mild disability in one FS or minimal disability in two FS
Moderate disability in one FS, or mild disability in three or four 3
3.0 ; . .
FS. No impairment to walking
35 Moderate disability in one FS and more than minimal disability in
' several others. No impairment to walking 4
40 Significant disability but self-sufficient and up and about some 12
' hours a day. Able to walk without aid or rest for 500m
Significant disability but up and about much of the day, able to
work a full day, may otherwise have some limitation of full activity
4.5 . o : . )
or require minimal assistance. Able to walk without aid or rest for
300m 5
Disability severe enough to impair full daily activities and ability to
5.0 work a full day without special provisions. Able to walk without aid
or rest for 200m
55 Disability severe enough to preclude full daily activities. Able to
' walk without aid or rest for 100m 5
6.0 Requires a walking aid - cane, crutch, etc. - to walk about 100m
' with or without resting
Requires two walking aids - pair of canes, crutches, etc. - to walk
6.5 . . 7
about 20m without resting
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Score | Description EDSS health state

Unable to walk beyond approximately 5m even with aid.
Essentially restricted to wheelchair; though wheels self in

7.0 standard wheelchair and transfers alone. Up and about in
wheelchair some 12 hours a day
Unable to take more than a few steps. Restricted to wheelchair
75 and may need aid in transferring. Can wheel self but cannot carry

on in standard wheelchair for a full day and may require a
motorized wheelchair 8

Essentially restricted to bed or chair or pushed in wheelchair. May
8.0 be out of bed itself much of the day. Retains many self-care
functions. Generally, has effective use of arms

Essentially restricted to bed much of day. Has some effective use

8.5 of arms retains some self-care functions
9.0 Confined to bed. Can still communicate and eat 9
95 Confined to bed and totally dependent. Unable to communicate

effectively or eat/swallow
10.0 Death due to MS 10

Source: (Kurtzke 1983)
EDSS: Expanded Disability Status Scale; FS: Functional system; MS: Multiple sclerosis

The model also accounts for the frequency and severity of relapses, adverse events, and
discontinuation from treatment. Patients can experience relapses within each EDSS state, but
relapses do not impact the rate of disability progression. In other words, although the
occurrence of relapse does not influence disease progression, relapses are dependent on the
EDSS score. The assumption that relapses have no impact on disability progression has been
made in previous models ((NICE 2014b), (NICE 2014c), (NICE 2012a), (NICE 2007a), (NICE
2014f)).

Patients can discontinue or stop treatment based on pre-defined rules (see Section B.3.3.6).
During discontinuation, patients switch to BSC where no treatment effect is maintained, and
patients may experience a higher rate of disability progression.

Treatment sequencing has not been included in this analysis as no clinical data were available
to populate the model. Furthermore, a patient’s treatment sequence would be a result of
complex treatment decision-making that would be difficult to accurately replicate in an
economic model. In all previous NICE appraisals treatment sequencing has not been included.
This is mainly due to the vast complexity it brings to the development of the economic model
along with the number of assumptions that must be made regarding the model inputs in
subsequent lines, such as treatment effects. The choice of subsequent DMT may vary
considerably from person to person because of personal preferences towards administration
method and/or the reasons for discontinuing treatment (e.g. adverse event versus lack of
efficacy). The mix of subsequent therapies given after discontinuation would therefore be
complex and vary by initial DMT. This additional step would require also available evidence,
however, there is a lack of data on the efficacy and safety of sequential treatments in MS.

B.3.2.2.1 21-state model

The 21-state model structure has been applied in several health technology appraisal (HTA)
submissions and is based on a previously published SCHARR model (Tappenden 2001). The
21-state model is a cohort-based Markov state transition model including 10 EDSS states in
RRMS and 10 EDSS states in SPMS, and a single state for death. Progression and conversion
to SPMS are assumed irreversible — i.e. patients can progress from the RRMS health states
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to the SPMS health states but cannot move from the SPMS health states back to the RRMS
states.

The structure of the 21-state model is illustrated in Figure 8. Note that the schematic does not
illustrate the on-treatment and off-treatment EDSS states separately. This means that if
accounting for RRMS on-treatment, RRMS off-treatment, SPMS on-treatment, and SPMS off-
treatment, the 21-state model technically consists of 41 mutually exclusive states.

Figure 8. Schematic of patient flow in the cost-effectiveness model across EDSS states,
21-state model
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Source: (NICE 2017d)

EDSS: Expanded Disability Status Scale; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary progressive multiple
sclerosis

Note that the figure does not illustrate the on-treatment and off-treatments EDSS states separately.
Note that EDSS are rounded, e.g. EDSS 4.5-5 is equivalent to EDSS 5.

B.3.2.3 Intervention technology and comparators

B.3.2.3.1 Intervention and comparators

The economic analysis presented in this submission focuses on the use of ozanimod in people
with active RRMS. Celgene expects ozanimod to be used in UK clinical practice as a treatment
option in patient with active RRMS. Therefore, the most relevant comparators for ozanimod
are interferon beta-1a (INFB-1a), interferon beta-1b (INFB-1b), glatiramer acetate (GA),
dimethyl fumarate and teriflunomide; i.e. treatments for active RRMS, according to the NICE
scope. Ozanimod is expected to be used as a treatment for active RRMS, and Celgene does
not envisage it as a treatment for the HA/RES or SOT sub-populations. However, given the
breadth of treatments available in the UK, Celgene have also provided analyses versus all
other treatments licenced for the treatment of RRMS in Appendix L.

The final NICE scope for this appraisal lists the following comparators in the active RRMS
group:

e Alemtuzumab

e Beta-interferon
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e Dimethyl fumarate

e Glatiramer acetate

e Teriflunomide

e Ocrelizumab

o Peginterferon beta-1a (subject to ongoing NICE appraisal)

The EMAs pharmacovigilance risk assessment committee started a review of alemtuzumab
in April 2019, which is ongoing. The committee have advised that during the review,
alemtuzumab should only be started in adults with RRMS that is highly active despite
treatment with at least 2 disease-modifying therapies, or when other disease-modifying
therapies cannot be used. Thus alemtuzumab, alongside ocrelizumab which is recommended
for use after alemtuzumab, is not considered a relevant comparator for ozanimod. The final
list of comparators is as follows:

e Beta-interferon

e Dimethyl fumarate

e Glatiramer acetate

e Teriflunomide

e Peginterferon beta-1a (subject to ongoing NICE appraisal)

The cost-effectiveness model is developed to accommodate for multiple simultaneous
comparisons, which enables incremental analysis and cost-efficiency frontiers. In the base-
case analysis only the relevant comparators are included. Data on all other treatments used
in RRMS is provided in Appendix L.

B.3.3 Clinical parameters and variables

B.3.3.1 Natural history reference model

The model includes a natural history or best supportive care (BSC) reference arm. The natural
history arm is used to estimate the long-term disability progressions and overall survival of
RRMS patients, which is not possible when using clinical trial data with short follow-up (e.g. 2
years).

This approach also provides one common reference arm that allows for indirect treatment
comparison of several treatment alternatives in RRMS. The natural history arm uses estimates
from the British Columbia Multiple Sclerosis registry (BCMS).

The BCMS registry is a population-based database established in the 1980s capturing about
80% of people with MS in British Columbia, Canada (Palace et al. 2014). Patients that
progressed from RRMS to SPMS were not censored but from 1996 onwards all patients were
censored as a result of the widespread use of DMTs. Data were prospectively collected with
long-term follow up (>25,000 cumulative years).

EDSS transition matrices were derived for the natural history disability progression of patients,
split by median age of disease onset (<28 years, 228 years). The transition matrices, as
presented in the study by Palace et al., were derived using a multi-state modelling method by
Jackson et al. (Jackson et al. 2003) and included EDSS state 0—10 where only states 7-9
could progress to 10. Since the current model already accounts for death through background
mortality and MS-related standardized mortality ratios (SMRs), EDSS 10 was excluded from
this matrix when used in the model. This was further emphasized by the recent update to the
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interferon beta and glatiramer acetate review appraisal where it was concluded that mortality
was likely to be double-counted otherwise (NICE 2017c).

Patients included in the BCMS contained RRMS patients (84.3%) as well as SPMS patients
(15.7%). One advantage of using the BCMS registry is that patients were not censored when
they improved in EDSS or transitioned to SPMS stages. As the clinical trials were both active-
controlled studies against Interferon beta-1a 30 ug, there is no trial evidence from a placebo
arm available to supplement the BCMS registry to implement any adjustment to the current
transition matrices.

The annual transition probabilities for patients 228 years are shown in Table 37.

Table 37. Annual transition probabilities from BCMS (MS age of onset 228 years)

To EDSS (year x + 1)

(1} 1 2 3 4 5 6 7 8 9
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 | 0.117 | 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
0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.002 | 0.006 | 0.174 | 0.818

All

From EDSS (year x)
O || N |~ |WIN]|=|O

10

Source: (Palace 2014)

BCMS: British Columbia Multiple Sclerosis; EDSS: Expanded Disability Status Scale; MS: Multiple sclerosis; RRMS: Relapsing-
remitting multiple sclerosis

Patients transition from RRMS to SPMS according to EDSS-transition probabilities used in
previous cost-effectiveness models submitted to NICE and also recently used by ICER in the
US (Table 38) (NICE 2007a, NICE 2014c, Mauskopf 2016).

Table 38. RRMS to SPMS conversion probabilities

EDSS | Probability of conversion (%)
0.0%
0.3%
3.2%
11.7%
21.0%
29.9%
23.7%
25.4%
15.3%
100.0%

Source: (NICE 2007a, NICE 2014c, Mauskopf 2016)
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EDSS: Expanded Disability Status Scale; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary progressive multiple
sclerosis

B.3.3.2 Treatment adjusted model

The treatment-adjusted model was created by combining the natural history reference model
with the comparative efficacy and safety of each DMT versus placebo. Treatment effects were
applied to disability progression, ARR and the incidence of drug-related adverse events. The
effects of treatment as well as discontinuation rates are modelled based on the results of the
NMA by Celgene (see section B.2.8)

A treatment-specific HR is applied to disability progression in the reference arm and can either
increase or decrease the rate of progression through the EDSS states. Due to lack of data
and for simplicity reasons, the same constant HR is applied to all EDSS states. More recent
MS appraisals have included a waning effect that decreases the effect size over time, as the
long-term effects are unknown. In order to account for the waning effect separate transition
matrices are required for each case where a different HR is applied to the reference arm.

B.3.3.3 Relapses by EDSS state

The rate corresponding to each EDSS state is applied to the number of patients occupying
that state in each model cycle. A limitation of this method is that it may lead to double counting
of DMT effect when the drug is assumed to act independently on EDSS and relapse rate.

The model is currently populated with ARR data from Patzold and Pocklington (Patzold 1982)
(Table 39). The Patzold and Pocklington data source was chosen because it provides mid-
range estimates for relapse rates of people without DMT therapies.

Table 39. ARR from Patzold and Pocklington et al, 1982

EDSS state RRMS | SPMS
0 0.71 0.00
1 0.73 0.00
2 0.68 0.47
3 0.72 0.88
4 0.71 0.55
5 0.59 0.52
6 0.49 0.45
7 0.51 0.34
8 0.51 0.34
9 0.51 0.34

Source: (Patzold 1982)

ARR: Annualized relapse rate; EDSS: Expanded Disability Status Scale; RRMS: Relapsing-remitting multiple sclerosis; SPMS:
Secondary progressive multiple sclerosis

B.3.3.4 Mortality

Background mortality rates are based on age-specific UK life tables for males and females
and weighted by the gender distribution used in the model (Office for National Statistics 2018).
Then an EDSS-specific mortality multiplier is applied to adjust the mortality for MS patients,
using data from a prospective survey of MS people in Denmark reported in Pokorski et al. and
re-analysed in Sadovnick et al. (Sadovnick 1992, Pokorski 1997). Sadovnick et al. developed
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a quadrant equation for predicting SMRs conditional on EDSS state, where x is the EDSS
level:

y = 0.0219x3 — 0.1972x% + 0.6069x + 1

The predicted SMRs generated by this equation have been used in previous NICE appraisals
TA254 for fingolimod (NICE 2012a), TA303 for teriflunomide (NICE 2014f), TA312 for
alemtuzumab (NICE 2014b), and TA320 for dimethyl fumarate (NICE 2014c). A summary of
the SMRs is shown in Table 40.

Table 40. SMRs by EDSS state (applies to all populations - RRMS and SPMS)

EDSS state Mortality multiplier
1.000
1.432
1.600
1.637
1.674
1.842
2.273
3.097
4.447
6.454

Source: (Sadovnick 1992, Pokorski 1997)

EDSS: Expanded Disability Status Scale; RRMS: Relapsing-remitting multiple sclerosis; SMR: Standardized mortality ratio;
SPMS: Secondary progressive multiple sclerosis

o|~vN|lo|la|lrlw|d|=a]o

©

B.3.3.5 Order of transitions and half-cycle correction

The order of the model health state transitions and the calculation process for patients in the
model follow common practice in MS and are illustrated in Figure 9.

The half-cycle corrected EDSS state occupancy is calculated for the on-treatment and off-
treatment states separately as: (start-of-cycle x + end-of-cycle x)/2 and will therefore represent
the mid-cycle estimate. This estimate is less likely to underestimate or overestimate costs and
health benefits compared with using the start-of-cycle or end-of-cycle estimates.

The half-cycle corrected health state occupancy is used to calculate all disease-related costs
and health benefits, such as EDSS and relapse costs and health state utilities.
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Figure 9. Transition flow and calculation process for patients on primary treatment in
the model

Cycle start 1. Patients enter model using the EDSS
(off-treatment) distribution at the beginning of cycle x.

Cycle start
(on-treatment)

Withdrawn 2. Patients can disontinue primary treatment and
patients go onto BSC based on an annual rate.

Discontinuation
(annual rate)

3. Patients can die based on all-cause and disease-

Mortality specific mortality .

Mortality

Treatment-
adjusted model

Natural history 4. Patients progress through the EDSS states
reference model based on their current treatment status .

Withdrawn 5. Patients that reach EDSS >7 or transition to
patients SPMS (21-state model only) will go onto BSC

Stopping rules
(EDSS27, SPMS)

Cycle end Cycle end 6. The patient distribution at the end of cycle x is
(on-treatment) (off-treatment) used to populate the start of cycle x+1.
- H 7. The half-cycle corrected state occupancies are
A Half-cylee Half-cycle [ (generally) used to calculate costs and outcomes.
correction ¢ correction

......

BSC: Best supportive care; EDSS: Expanded Disability Status Scale; SPMS: secondary progressive multiple sclerosis
B.3.3.6 Treatment stopping rules and withdrawal

The model considers three possible rules for patients to stop treatment (Table 41). Once
patients stop primary treatment, they are assumed to be treated with BSC and remain on BSC
until death, irrespective of primary treatment and current disease state. Once patients are
treated with BSC they move through the EDSS and experience relapses using the natural
history reference model. Patients on BSC experience no maintenance of treatment effect and
may experience a higher rate of disability progression. To accommodate for this, all the EDSS
states in the model engine were duplicated to include both off-treatment EDSS states and on-
treatment EDSS states:

o Off-treatment (BSC) transitions are based on a natural history reference model
¢ On-treatment transitions are based on the treatment-adjusted models

A fourth, obvious, stopping rule not included in the table occurs when patients die. Death is
an all-absorbing state; from that point onwards, patients incur £0 costs and 0.0 utilities.
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Table 41. Treatment stopping rules and withdrawal

Stopping rule Comment

e The ABN clinical guideline and the NHS England Commissioning
Policy for disease modifying therapies in MS states that treatment
should be stopped if patients have confirmed SPMS

e The model base case follows this recommendation and patients
discontinue primary treatment when transitioning to SPMS

e From this point onwards all patients would progress through the
model and experience costs and events based on the natural
history reference model

Conversion to SPMS

e The ABN clinical guideline and the NHS England Commissioning
Policy for disease modifying therapies in MS states that treatment
should be stopped if patients are unable to walk, which seems to
coincide with a disability score of EDSS 7 (patients restricted to
wheelchair)

>

EDSS 27 e The model base case follows this recommendation and patients

discontinue primary treatment when reaching EDSS 7
e After reaching EDSS 27, patients stop the primary treatment and

move onto BSC but can remain in RRMS based on the natural
history reference model

Treatment Patients can discontinue treatment due to lack of efficacy or tolerability.

discontinuations This is applied through an annual discontinuation rate.

Source: (Scolding 2015, NHS England; 2019)

ABD: Association of British Neurologists; BSC: Best supportive care; EDSS: Expanded Disability Status Scale; MS: Multiple
sclerosis; NHS: National Health Service; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary progressive multiple
sclerosis

The treatment discontinuation rates used in the model are all-cause and therefore include
withdrawals due to adverse events. Adverse events are applied irrespectively of the treatment
stopping rules in the model.

B.3.3.7 Data input and sources

This section contains a summary of the data inputs and sources used to model the effect of
DMTs on disability progression, relapses, and adverse events. The main source of data is
from the NMA; see Section B.2.8 for further details on the NMA. Both random and fixed effects
models were evaluated and the best fitting model, based on the deviance information criterion
(DIC), was selected for each endpoint.

B.3.3.7.1 Treatment adjusted model — disability progression

The effect of DMT on disability progression is modelled using data on the time to CDP. The
model includes options to evaluate outcomes based on disability progression that is confirmed
at two or more consecutive visits separated by either 3 or 6 months.

The preferred option is the 6-month definition of progression (CDP-6M), which is considered
the most appropriate measure of effect in clinical trials by the EMA (European Medicines
Agency 2012). Previously, the 3-month definition (CDP-3M) was the recommended endpoint,
and hence older studies had reported 3-month progression data only, which restricts the scope
of analyses that can be conducted. Due to the lack of data available at CDP-6M for older
comparators a combined analysis was performed where CDP-3M and CDP-6M were analysed
in a single model by assuming that the HR of CDP-6M between treatments arms is
proportional to the HR of CDP-3M. In this way estimates of CDP-6M relative efficacy can be
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generated for treatments with no reported CDP-6M. In the base case analysis data for the
combined CDP-6M from the NMA were used which is in line with recent submissions and the
ICER model (ICER 2017, NICE 2017a, NICE 2018d). CDP-3M data are used in a scenario
analysis (see Section B.3.8.3.2 Scenario analysis). Based on the DIC, the best fitting model
was the fixed effects model for CDP-6M combined and for CPD-3M.

As highlighted in the clinical section of this submission (section B.2.6) the number of disability
progression events in the pooled ozanimod Phase Il trials (RADIANCE Part B and
SUNBEAM) was low and the data on patients with both a CDP-3M and CDP-6M exhibited
high variability and wide statistical range, with no evidence of statistical difference between
the two treatment groups (Celgene 2019c). Given that ozanimod has demonstrated
statistically significant favourable results versus IFN B-1a in the broad range of traditional
(ARR, T2 lesions, and Gd-E lesions) and novel endpoints (BVL, NEDA-3 and NEDA-4) it would
appear implausible that IFN B-1a could lead to a lower rate of disability progression compared
to ozanimod 1 mg (especially considering that BVL and NEDA 4 have both been associated
with a reduction in disability progression over time). Therefore, in the base case, the HR for
ozanimod was set equal to interferon beta-1a 30 pg.

Table 42. HR of treatment effects on 3-month and 6-month disability progression

CDP-6M-combined CDP-6M-combined,
(base case) * NMA result

(2]
O
i
w
=

Treatment

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug**

Interferon beta-1a 44ug

Glatiramer acetate, 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a 125

Glatiramer acetate, 40 mg

Source: (Pharmerit International 2018b) Note: | EGczcIEzNNININININGGEEEEEEEEEEEEEEE  (Pharmerit

International 2018b)os:

CDP: Confirmed disability progression; CDP3M: Confirmed disability progression at 3 months; CDP6M: Confirmed disability
progression at 6 months; HR: Hazard ratio;

B.3.3.7.1.1 Hazard ratio
The effect of treatment is measured in terms of the HR, which is defined as:

Treatment hazard rate

H d Ratio (HR) =
azard Ratio (HR) Placebo hazard rate

The HRs of each DMT versus placebo were used to adjust transition rates in the reference
model using the method adopted by the ERG in the fingolimod NICE submission (NICE
2012a). This is described in the following steps:

1. For each EDSS state, calculate the combined risk of disability progression (sum of all
future EDSS progression states)
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2. Convert the combined risk of disability progression for each EDSS state to an annual
rate using formula: ‘annual rate = -LN(1 - CDPY’

3. Apply the HR (treatment versus placebo) multiplicatively to the combined rate of
disability progression (in step two) as: ‘treatment-adjusted rate = annual rate * HR’

4. Convert the resulting treatment-adjusted rate back to an annual probability of disability
progression using the formula: ‘treatment-adjusted disability progression=1-EXP(—
treatment-adjusted rate)

5. Proportionally redistribute the combined probability of disability progression for
patients on treatment (in step 4) amongst the future EDSS progression states using
the distribution of probabilities from the original natural history reference model

6. Rescale the probability of remaining in the same state to ensure that the sum of
probabilities in each row of the matrix is equal to one (i.e. 1—sum of all regression and
progressions)

B.3.3.7.1.2 Waning of treatment effect

The model has an option to apply a treatment waning effect to disability progression, which
can explore uncertainty in the long-term benefits of drug therapy. In the base case,
effectiveness of all treatments is set 100% for the first 2 years of treatment and then decreases
over time from year 3 onwards. This is a conservative assumption and it is consistent with
previous NICE appraisals (NICE 2017a, 2018).

The waning effect is applied by adjusting the proportional reduction in drug effect via the
following equation:

HR,, = (1 — (1 — HRyy) X W)

where HRw is the drug effect adjusted for waning, HRnw is the drug effect without adjustment,
and W is the proportional waning effect.

The periods over which drug effect were allowed to wane comprise years 0 to 2, 3,4, 5,6 to
9, and 10 and beyond (see Table 43). If a treatment’s hazard ratio on disability progression is
>1, no treatment waning effect is applied, regardless of the waning inputs. The results with no
waning of treatment effect are included in a scenario analysis (see Section B.3.8 Sensitivity
analyses).

Table 43. Waning of treatment effect over time

Treatment Y0 -Y2 Y3 Y4 Y5 Y6 -Y9 Y10+
Ozanimod 100% 75% 75% 75% 50% 50%
Interferon beta-1a 30ug 100% 75% 75% 75% 50% 50%
Interferon beta-1a 22ug 100% 75% 75% 75% 50% 50%
Interferon beta-1a 44ug 100% 75% 75% 75% 50% 50%
Glatiramer acetate, 20 mg 100% 75% 75% 75% 50% 50%
Teriflunomide 100% 75% 75% 75% 50% 50%
Dimethyl fumarate 100% 75% 75% 75% 50% 50%
Interferon beta-1b 250ug 100% 75% 75% 75% 50% 50%
Peg-Interferon beta-1a 125ug 100% 75% 75% 75% 50% 50%
Glatiramer acetate, 40 mg 100% 75% 75% 75% 50% 50%
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Source: (NICE 2017a, NICE 2018d)
Y: Year

B.3.3.7.2 Treatment adjusted model — relapse events

A rate ratio for each DMT was applied to the natural history EDSS-specific ARRs, based on
the NMA (section B.2.8). The fixed effects model resulted in the best fit based on the DIC
criteria.

Table 44. Rate ratios for relapse rates

Treatment Rate ratio
Ozanimod 0.48
Interferon beta-1a 30ug 0.84
Interferon beta-1a 44ug 0.66
Glatiramer acetate 20 mg 0.66
Teriflunomide 14 mg 0.67
Dimethyl fumarate 240 mg 0.54
Interferon beta-1b 250 ug 0.66
Peg-Interferon beta-1a 125ug 0.64
Glatiramer acetate 40mg 0.66

Source: (Celgene 2019f)
B.3.3.7.3 Treatment adjusted model — adverse events

Treatment-related adverse events are applied as rates to calculate costs and disutilities; the
rates are applied as one-off events at the start of the simulation with the exception of injection-
site reactions which are applied continuously while on treatment.

Adverse event data were sourced from 45 studies identified by the NMA (section B.2.8). The
incidence rates were obtained by combining raw data related to specific adverse events of
interest reported for each comparator (Pharmerit International 2018a). Table 45 presents the
adverse event incidence rates for each DMT.
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Table 45. Incidence of adverse events by treatment (%)

Ozanimod

Interferon
beta-1a
30pg

Interferon
beta-1a 22

ngl44ug

Glatiramer
acetate
20mg

Terifluno
mide 14

3
Q@

Dimethyl
fumarate
240
mg(bid)

Interferon
beta-1b
250pug

beta-1a
125ug

Glatiramer
acetate
40mg

Injection-site reaction

ALT increased

Arthralgia

Back pain

Bronchitis

Cough

Depression

Dizziness

Fatigue

Headache

Hypoaesthesia

Influenza

Influenza-like illness

Nasopharyngitis

Oral herpes

Oropharyngeal pain

Pain in extremity

Pharyngitis

Pyrexia

Rash

Upper respiratory tract
infection
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Ozanimod

Interferon
beta-1a

30ug

Interferon
beta-1a 22

ugl44ug

Glatiramer
acetate
20mg

Terifluno
mide 14
mg

Dimethyl
fumarate
240
mg(bid)

Interferon
beta-1b
250ug

Peg-
Interferon
beta-1a
125ug

Glatiramer
acetate
40mg

Urinary tract infection

Source: (Pharmerit International 2018a)
* Adverse event rates for interferon beta-1a 22ug were set equal to interferon beta-1a 44ug due to absence of data

ALT: Alanine aminotransferase test
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B.3.3.7.3.1 Treatment discontinuations

The probability of treatment discontinuation (independent of EDSS progression) is modelled
based on constant transition probabilities that are applied annually from Year 1 to 9, and then
the same rate is applied for years 10+. This is on the basis that withdrawal of therapy is likely
to vary over time with the influence of adverse events, compliance, and patient preference.
Discontinuation probabilities are expected to be highest in the first few years as the incidence
of treatment-limiting adverse events are expected to peak during this period. Later, it is
assumed that the probability of discontinuation will decline as patients who are persistent on
treatment are likely to comprise those who tolerate therapy. Patients that discontinue
treatment are assumed to retain treatment effect up to the point of discontinuation when they
switch to the natural history (BSC) model.

Annual discontinuation rates (not differentiated by years on treatment) were sourced from the
NMA (section B.2.8), using the random effects model which had lower DIC. The NMA outputs
included the median HR versus placebo or versus ozanimod for each treatment. Using the
HRs relative to placebo, and ozanimod as a reference treatment, the following process was
used to generate the discontinuation rates for each intervention included:

1. Calculate the annual natural logarithm of the hazard for ozanimod, which is the anchor
for the calculations, using raw trial data (29 of 447 patients discontinued ozanimod
over 2 years (Celgene International 2017):

Anchor,,, = —Log(1 — x) /t, where t=2 and x is 29/447

2. Based on NMA data, calculate the natural logarithm of the hazard ratio relative to
placebo for all treatments

3. Calculate the natural logarithm of the hazard ratio ozanimod relative to each treatment
by subtracting the annual hazard of ozanimod relative to placebo from each treatment’s
annual hazard relative to placebo:

Log (HRDMT,oza) = Log (HRDMT,PBO) — Log(HRz4,pB0)

1. By taking the exponential of the sum of the anchor and the hazard rate relative to
ozanimod, the discontinuation rates for each DMT can be calculated and input in the
model:

Discontinuation ratepyr = EXP (Log (HRDMT,OZa) + Anchoroza)

Discontinuation rates are provided in Table 46.

Table 46. Annual discontinuation rates by treatment

Treatment Discontinuation rates

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate, 20 mg

Teriflunomide

Dimethyl fumarate
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Treatment Discontinuation rates

Interferon beta-1b 250ug
Peg-Interferon beta-1a 125ug

Glatiramer acetate 40mg

Source: (Pharmerit International 2018b)

The model also allows for an option where patients discontinue treatment when they reach
SPMS or when they reach a specific EDSS level. In the base case, in line with previous NICE
submissions, both of these discontinuation rules are applied.

B.3.3.7.3.2 Mortality

No treatment effect is applied to mortality due to limited evidence to support long-term effect
of DMT on mortality rates. However, using EDSS-dependent SMRs assumes an indirect effect
on mortality.

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 within the ozanimod clinical trials (RADIANCE Part B and
SUNBEAM). In line with appraisals of other multiple sclerosis treatments in the UK, a
systematic literature review was undertaken to identify potential health state utility values for
the individual EDSS health states from a UK perspective. Details of the SLR are provided in
Appendix H.

B.3.4.2 Mapping

Mapping analyses were not performed as EQ-5D data were available in the literature for the
individual EDSS health states.

B.3.4.3 Adverse reactions

The systematic review did not identify studies reporting the health state utilities for treatment-
related adverse events in patients with MS.

Ad-hoc searches were conducted in order to identify any relevant data from previous
appraisals for RRMS. The duration and disutilities of adverse events are presented in

Standard events
Disutility Average Annual Source
duration, days disutility
Injection-site -0.004 Cladribine NICE
reaction -0.01 13 ' submission (TA493)
ALT increased 0 Assumption
93.1%:10.5 Ocrelizumab NICE

Arthralgia -0.25 6.9%: 24.5 -0.008 submission (TA533)
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93.1%: -0.25 93.1%: 10.5 Ocrelizumab NICE
Back pain 6.9%: -0.5 6.9%: 24.5 -0.009 | submission (TA533)
Ocrelizumab NICE
Bronchitis -0.01 14 -0.0004 | submission (TA533)
Cough 0 Assumption
93.1%: - 93.1%: 75 )
Ocrelizumab NICE
0/ - —
0.165 6.9%: 365.25 0.07 submission (TA533)
Depression 6.9%: -0.56
Dizziness 0 Assumption
Fatigue 0 Assumption
93.1%: -0.14 93.1%: 10.5 0.006 Ocrelizumab NICE
Headache 6.9%: -0.493 6.9%: 24.3 ’ submission (TA533)
Hypoaesthesia 0 Assumption
Influenza 0 Assumption
Influenza-like -0.0002 Ocrelizumab NICE
illness -0.08 1 ' submission (TA533)
Ocrelizumab NICE
Nasopharyngitis 0 submission (TA533)
Alemtuzumab NICE
Oral herpes -0.046 [ submission (TA312)
Oropharyngeal
pain 0 Assumption
Pain in extremity 0 Assumption
Assumed the same as
Pharyngitis 0 nasopharyngitis
Pyrexia 0 Assumption
Rash 0 Assumption
Upper respiratory 93.1%: 7 Ocreli_zu_mab NICE
tract infection -0.2 6.9%: 14 -0.004 | submission (TAS33)
Urinary tract Ocrelizumab NICE
infection -0.1 5 -0.001 submission (TA533)

calculated annual disutility per event.

along
with
the

Treatment-related adverse events led to QALY losses ranging from -0.0002 for influenza-life
illness to -0.07 for depression on an annual basis. Events such as back pain (-0.009) had large
impacts on total QALYs, however these persisted for shorter periods of time (e.g. less than
10.5 days) and therefore potentially had a reduced impact on QALYs on an annual basis.
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Table 47. Disutilities of adverse events

Standard events

Disutility Average Annual Source
duration, days disutility
Injection-site -0.004 Cladribine NICE
reaction -0.01 13 ' submission (TA493)
ALT increased 0 Assumption
93.1%:10.5 Ocrelizumab NICE
Arthralgia -0.25 6.9%: 24.5 -0.008 submission (TA533)
93.1%: -0.25 93.1%: 10.5 Ocrelizumab NICE
Back pain 6.9%: -0.5 6.9%: 24.5 -0.009 | submission (TA533)
Ocrelizumab NICE
Bronchitis -0.01 14 -0.0004 [ submission (TA533)
Cough 0 Assumption
93.1%: - 93.1%: 75 )
Ocrelizumab NICE
o/ - N
0.165 6.9%: 365.25 0.07 submission (TA533)
Depression 6.9%: -0.56
Dizziness 0 Assumption
Fatigue 0 Assumption
93.1%: -0.14 93.1%: 10.5 0.006 Ocrelizumab NICE
Headache 6.9%: -0.493 6.9%: 24.3 ' submission (TA533)
Hypoaesthesia 0 Assumption
Influenza 0 Assumption
Influenza-like -0.0002 Ocrelizumab NICE
illness -0.08 1 ' submission (TA533)
Ocrelizumab NICE
Nasopharyngitis 0 submission (TA533)
Alemtuzumab NICE
Oral herpes -0.046 submission (TA312)
Oropharyngeal
pain 0 Assumption
Pain in extremity 0 Assumption
Assumed the same as
Pharyngitis 0 nasopharyngitis
Pyrexia 0 Assumption
Rash 0 Assumption
Upper respiratory 93.1%: 7 Ocrelizumab NICE
tract infection -0.2 6.9%: 14 -0.004 | submission (TA533)
Urinary tract Ocrelizumab NICE
infection -0.1 5 -0.001 submission (TA533)
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Source: (NICE 2017a, NICE 2018d) ALT: Alanine Aminotransferase;

B.3.4.4 Health-related quality-of-life data used in the cost-effectiveness

analysis

Published health-related quality of life studies in RRMS were identified via a systematic
literature review conducted by searching biomedical literature databases in accordance with
the NICE methods guide (NICE 2013).

The systematic review methodology was based on the recommendations and standards
stated in the Preferred ltems for Systematic Reviews and Meta-Analysis (PRISMA), and
related Health Technology Assessment (HTA) guidance for identifying HSU for economic
models (Papaioannou 2011).

The following electronic databases were searched for health-related quality of life studies in
RRMS:

o Excerpta Medica Database (Embase®)

e Medical Literature Analysis and Retrieval System Online (MEDLINE®)
e CENTRAL

e EconlLit

The searches were performed on July 24, 2019. The study design filters developed by the
Canadian Agency for Drugs and Technologies in Health (CADTH) for MEDLINE and EMBASE
were used in the search strategies (CADTH 2019). Because there are no validated study
design filters for EconLit and CENTRAL, searches in these databases were run with
population and intervention terms only.

In addition, manual searches of the conference proceedings were conducted in the ECTRIMS
and ISPOR-EU for 2017 and 2018. Finally, a targeted search of HTAs meeting the eligibility
criteria published in the last 10 years by NICE was also conducted.

The approaches used to identify studies in the review, and a full description and quality
assessment of studies considered relevant to the decision problem are provided in Appendix
H.

In summary, 37 unique published studies, including 5 HTA submission documents were
included. Of the 37 published studies, 18 reported HSU data considered applicable to the
health state structure of the cost-effectiveness model, out of which only 10 reported the
change in utilities from baseline utility values.

Two potential sources were identified in the literature that provided a set of HSU from a UK
perspective.

Hawton et al (Hawton 2016a) used data from a UK prospective, longitudinal, cohort study of
people with MS (1406 participants and 6066 completed EQ-5D questionnaires) to estimate
HSUVs by EDSS scores according to MS type. The mean age of the sample was 51 years
and 26.1% were males.

Orme et al (Orme 207) used a postal questionnaire sent to 12,968 people in a database
managed by a UK charity (the MS Trust). A total of 2708 (20.9%) questionnaires were returned
and 2048 (15.8%) respondents provided data suitable for analysis. The mean age of the
sample was 51 years, and 22.5% of people were aged 60 years or more.

In the NICE submission for Ocrelizumab (TA533) (NICE 2018c) the HSUV from the OPERA
clinical trials were used supplemented with information from the Orme et al study for the
advanced RRMS health states that lacked robust trial data (EDSS 7-9). To derive HSUV for
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SPMS, the SPMS utility decrement (-0.045) from the regression analysis of the Orme et al
study was applied to the RRMS HSUV.

The patient population in both the Hawton et al and Orme et al studies (mean 51 years) is
much older that the patient population from the Ozanimod clinical trials (mean 36 years) which
more closely align to the OPERA trial population (37 years). Furthermore, the patient
characteristics of the population enrolled in the OPERA trials is very similar to that from the
ozanimod Phase llI clinical studies (RADIANCE Part B and SUNBEAM).

Health state utility values from the OPERA trials adjusted using the regression analysis by
Orme et al. were used in the base case analysis as they more closely represent the population
from the ozanimod clinical trials. HSU used in the base case are shown in Table 48.

Table 48. Health state utilities by EDSS state for RRMS and SPMS

EDSS state RRMS SPMS
0 0.811 0.836
1 0.843 0.798
2 0.77 0.725
3 0.705 0.66
4 0.644 0.599
5 0.601 0.556
6 0.493 0.448
7 0.309 0.263
8 -0.038 -0.083
9 -0.184 -0.229

Source: OPERA and Orme et al. (2007)

EDSS: Expanded Disability Status Scale; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary progressive multiple
sclerosis

Disutility associated with a relapse was sourced from the Hawton et al study (Hawton 2016a).
Data show that experiencing a relapse was associated with a decrement of 0.076 in the EQ-
5D value.

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

The costs of managing MS are calculated by combining the time spent in each EDSS state
and number of relapses, with the costs assigned to each state and to relapses. The health
care costs considered in the model include the costs of managing the disease, costs of drug
acquisition, administration, and monitoring, and drug-related adverse events. A detailed
description of how these costs were identified is given in Appendix I.

B.3.5.1 Intervention and comparators’ costs and resource use

B.3.5.1.1 Treatment costs

Treatment costs comprise three components:
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e Drug acquisition
e Drug administration
e Drug monitoring

The costs of acquisition and administration are assumed to apply for the duration that people
remain on therapy in the model. For continuously administered therapies, monitoring costs are
also applied for the duration patients are on therapy. The number of people on therapy is
estimated from the EDSS status of the population considering those that discontinue in the
previous cycle. All patients are assumed to adhere to therapy and consume the full course in
a given year.

For fixed course therapies, all patients are treated in the first year and a proportion of patients
receive retreatment in years 2 through 5; after year 5 it is assumed no patients receive
retreatment. Patients are monitored for a specific number of years after the first dose.

B.3.5.1.1.1 Drug acquisition and administration
Drug acquisition costs for the UK were sourced from the British National Formulary (BNF) and

are presented in Table 49. All drug acquisition costs are presented at list price due to the
confidential nature of the PAS for the relevant comparators.
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Table 49. Annual drug acquisition costs at list price

i Vials/caps per year Annual acquisition cost (£
Treatment Package Vials/caps Package (£) ps pery q (£)
dose per pack Year 1 Years 2+ Year 1 Years 2+
343 initiation
Ozanimod 0.25/0.5/1 mg 4/3/28 1373 per 28- 365.25 365.25 17,910 17,910
pack
Interferon
beta-1a 30ug 30ug 12 1,962 52.18 52.18 8,531 8,531
Interferon
beta-1a 22yig 22ug 12 614 156.54 156.54 8,003 8,003
Interferon
beta-1a 44yg 44ug 12 813 156.54 156.54 10,608 10,608
Glatiramer 20mg/1ml 28 514 365.25 365.25 6,704 6,704
acetate 20mg
Teriflunomide 14mg 28 1,038 365.25 365.25 13,538 13,538
i 120m 14 343 14 0
Dimethyl J 17,910 17,910
fumarate 240mg 56 1,373 716.50 730.50
Interferon
beta-1b 250ug 250ug 15 597 182.63 182.63 7,264 7,264
Peg-Interferon
beta-1a 1250g 125ug 6 1,962 26.09 26.09 8,531 8,531
Glatiramer 40mg/1ml 12 514 156.54 156.54 6,704 6,704
acetate 40mg

Source: (BNF 2019)

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple sclerosis [ID1294]

© Celgene (2019) All rights reserved. Page 105 of 147



Drug administration resource use was sourced from the ocrelizumab submission (TA533)
(NICE 2018d). Table 50 shows the drug administration and annual administration costs for
each treatment, and Table 51 shows the unit costs associated with each resource.

Table 50. Drug administration instructions and annual administration costs

Annual
administration cost
Administration instructions (£)
Year 1 Year 2

Ozanimod None 0 0
Interferon beta- | Dose 1: 3 hours of day nurse's time to teach self-

1a 30ug administration 159 0
Interferon beta- | Dose 1: 3 hours of day nurse's time to teach self-

1a 44ug administration 159 0
Glatiramer Dose 1: 3 hours of day nurse's time to teach self-

acetate 20mg administration 159 0
Teriflunomide None 0 0
Dimethyl

fumarate None 0 0
Interferon beta- | Dose 1: 3 hours of day nurse's time to teach self-

1b 250ug administration 159 0
Peg-Interferon Dose 1: 3 hours of day nurse's time to teach self-

beta-1a 125ug administration 159 0
Glatiramer Dose 1: 3 hours of day nurse's time to teach self-

acetate 40mg administration 159 0

Source: (NICE 2018d)

Table 51. Drug administration unit costs

Unit cost (E) | Source
Curtis L, Burns A. PSSRU Unit Costs of Health and
Day nurse (3 hours) 159.00 Social Care 2018. University of Kent, Canterbury,

Unit PSSR; 2018 (Nurse band 7)

Source: (Curtis 2016, Department of Health 2016a, Department of Health 2016b)(Curtis and Burns 2018)
B.3.5.1.1.2 Drug monitoring

Drug monitoring resource use was sourced from the ocrelizumab submission (TA533) (NICE
2018d). Table 52 shows the drug monitoring instructions and annual monitoring costs for each
treatment, and Table 53 shows the unit costs associated with each resource. The unit costs
are sourced from the NHS Reference Costs 2017-2018, with the exception of urinalysis and
tuberculin skin test which use the same cost sources as used in the alemtuzumab (TA312)
NICE submission (NICE 2014b) .
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Table 52. Drug monitoring instructions and annual monitoring costs

Monitoring instructions

Annual monitoring cost (£)

Year 1 Year 2
. Year 1: 1 neurology visit, 2 MS nurse visits, 3 CBC, 6 LFT
1
Ozanimod Year 2+: 1 neurology visit, 2 MS nurse visits, 1 CBC, 4 LFT 216 209
Interferon beta- | Year 1: 1 neurology visit, 2 MS nurse visits, 4 CBC, 4 LFT, 4 urinalyses 218 210
1a 30ug Year 2+: 1 neurology visit, 2 MS nurse visits, 2 CBC, 2 LFT, 2 urinalyses
Interferon beta- | Year 1: 1 neurology visit, 2 MS nurse visits, 4 CBC, 4 LFT, 4 urinalysis, 1 thyroid 290 210
1a 22 and 44ug | Year 2+: 1 neurology visit, 2 MS nurse visits, 2 CBC, 2 LFT, 2 urinalyses
Glatiramer Year 1: 1 neurology visit, 2 MS nurse visits 202 202
acetate 20mg Year 2+: 1 neurology visit, 2 MS nurse visits
. . Year 1: 1 neurology visit, 2 MS nurse visits, 1 tuberculin skin test, 3 CBC, 16 LFT
Teriflunomide Year 2+: 1 neurology visit, 2 MS nurse visits, 2 CBC, 7 LFT 246 215
Dimethyl Year 1: 1 neurology visit, 2 MS nurse visits (30 min), 5 CBC, 4 LFT, 4 urinalysis, 1 MRI scan 361 188
fumarate Year 2+: 1 neurology visit, 2 MS nurse visits (30 min), 4 CBC, 2 LFT, 2 urinalyses
Interferon beta- | Year 1: 1 neurology visit, 2 MS nurse visits, 3 CBC, 3 LFT, 2 RFT 220 210
1b 250ug Year 2+: 1 neurology visit, 2 MS nurse visits, 2 CBC, 2 LFT, 2 RFT
Peg-Interferon | Year 1: 1 neurology visit, 2 MS nurse visits, 4 CBC, 4 LFT, 4 urinalyses 218 210
beta-1a 125ug Year 2+: 1 neurology visit, 2 MS nurse visits, 2 CBC, 2 LFT, 2 urinalyses
Glatiramer Year 1: 1 neurology visit, 2 MS nurse visits 202 202
acetate 40mg Year 2+: 1 neurology visit, 2 MS nurse visits

Source: (NICE 2017a, NICE 2018d)
1 Assumed same as for fingolimod, excluding ophthalmology visit and varicella zoster virus Ab test/vaccine
CBC: Complete blood count; LFT: Liver function test; MRI: Magnetic resonance imaging; MS: Multiple sclerosis; RFT: Renal function test
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Table 53. Drug monitoring unit costs

Unit cost (£) | Source
CBC 2.51 NHS Reference Costs 2017-18: Haematology, (DAPS05)
RFT 111 NHS Reference Costs 2017-18: Clinical Biochemistry,
: (DAPS04)
Urinalvsis 035 Midmeds (2017). Available:
y ' https://www.midmeds.co.uk/siemens-bayer-multistix-p-234.html
LFT 111 NHS Reference Costs 2017-18: Clinical Biochemistry,
' (DAPS04)
NHS Reference Costs 2017-18: Imaging: Direct Access,
MRI 140.60 (RDO1A)
Tuberculin NICE (2014) TA312: Alemtuzumab for treating
skin test 19.08 relapsing-remitting multiple sclerosis. Available:
https://www.nice.org.uk/guidance/ta312
e 148.01 | NHS Reference Costs 2017-18: Neurology, (WFO1A)
"‘,’:git““’se 27.00 NHS Reference Costs 2017-18: Neurology, (WF01D)

Source: (NICE 2014b, MidMeds 2017, Health 2018)

CBC: Complete blood count; LFT: Liver function test; MRI: Magnetic resonance imaging; NHS: National Health System; NICE:
National Institute for Health and Care Excellence; RFT: Renal function test

Monitoring is applied while on treatment. In the base case, 6 years of monitoring from the first
dose is assumed.

B.3.5.2 Health-state unit costs and resource use

Relevant studies were identified through a search of the following databases: EMBASE,
MEDLINE, CENTRAL, and EconLit databases. The searches were executed on July 24, 2019.
The study design filters recommended by the Scottish Intercollegiate Guidelines Network
(SIGN 2019) for MEDLINE and EMBASE were used to identify economic studies. As there are
no validated study design filters for EconLit and CENTRAL, searches in these databases were
run with population and intervention terms only and the results were screened for economic
burden (costs and health care resource utilization and cost-benefit analyses). In addition,
manual searches of the conference proceedings were conducted for European Committee for
Treatment and Research in Multiple Sclerosis (ECTRIMS) and International Society for
Pharmacoeconomics and Outcomes Research (ISPOR)—European Union (EU) for 2017 and
2018. Finally, a targeted search of HTAs meeting the eligibility criteria published in the last 10
years by NICE was also conducted.

Hawton et. 2016 (Hawton 2016b) and Tyas 2007 (Tyas 2007) were identified through hand
search of the cladribine and ocrelizumab HTA assessments, respectively, which also
characterise the cost and HCRU outcomes for the patients with RRMS. These studies were
not captured in the SLR screening process as the PICOS criteria were restricted to specific
interventions.

The approaches used to identify studies in the review, and a full description and quality
assessment of studies considered relevant to decision-making are provided in Appendix .
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B.3.5.2.1 Annual disease state costs

B.3.5.2.1.1 EDSS costs

Tyas et al. 2007 was chosen as the base case because it presented costs by individual EDSS
state consistent with the model structure and with the largest sample size (2048). Hawton et
al. 2016 with information from Karampampa et al. (2012) reported costs by EDSS state though
based on a smaller sample size (289 with EDSS information for Hawton et a.l and 119 for
Karampampa et a.l) (Karampampa 2012, Hawton 2016).

Table 54. Annualized costs by EDSS state for medical direct costs/health care and
social worker costs (£)

Direct medical Other direct Direct medical | Other direct

costs (RRMS)* costs (RRMS) costs (SPMS) costs (SPMS)
EDSS 0 354 3595 751 3595
EDSS 1 120 4907 517 4907
EDSS 2 302 6257 699 6257
EDSS 3 1205 8805 1602 8805
EDSS 4 1142 5709 1539 5709
EDSS 5 2011 8977 2408 8977
EDSS 6 3064 9327 3461 9327
EDSS 7 9331 15,320 9728 15,320
EDSS 8 15,253 21,742 15,650 21,742
EDSS 9 21,433 14,403 21,830 14,403

Source: (Tyas 2007)
" DMT costs have been excluded from total direct medical costs
EDSS: Expanded Disability Status Scale; RRMS: Relapsing remitting multiple sclerosis; SPMS: Secondary progressive multiple

sclerosis
The costs were reported in 2007 and have been inflated to 2019 using the hospital and
community health services (HCHS) index.

B.3.5.2.1.2 Relapse costs

The three studies reporting health state costs also report costs of relapses (Tyas et al. 2007,
Karampampa et al. 2012; Hawton et al. 2016). Hawton et al. reported six monthly costs
associated with no relapses, relapses not treated with steroids, relapses that limited everyday
activities, relapses that required steroid therapy (oral, intravenous) and relapses that resulted
in hospital admission (Hawton 2016).

Table 55. Cost of relapse reported in Hawton et al. 2016

Relapse state % of patients | Cost per event (£)
Sample size n=1,630

Relapse not treated with steroids n=625 40.61% 381
Relapse limited everyday activities n=634 43.60% 557
Relapse resulted in oral steroids n=196 9.14% 738
nR=e2I3a5pse resulted in intravenous steroids 3.53% 1,860
Relapse resulted in hospital admission n=90 3.12% 3,579

Source: (Hawton 2016)
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Given Hawton et al. 2016 values provided a comprehensive view of the type of relapses, these
values were used to estimate an average cost per relapse. A weighted value was calculated
combining all type of relapses. This value was then adjusted for inflation to 2019 using the
HCHS index. For the base case, the direct cost per relapse not leading to a hospitalisation is
£630 while the direct cost per relapse leading to a hospitalisation is £4,116.

B.3.5.3 Adverse reaction unit costs and resource use

The resource use associated with each adverse event was based on that used in the
ocrelizumab submission (TA533) for standard events (NICE 2018d). The costs use recent
PSSRU or NHS Reference Costs and are presented in Table 56. Within the ocrelizumab
submission, 6.9% of the events were considered serious.

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple
sclerosis [ID1294]

© Celgene (2019) All rights reserved. Page 110 of 147



Table 56. Costs associated with adverse events

Cost (£) Resource use Source
Ocrelizumab submission as injection site pain PSSRU 2018: GP surgery consultation lasting 9.22
Injection-site reaction | 2.59 Non-serious: None minutes, including direct care staff costs, with qualifications
Serious: 1 GP consultation (£37.50)
ALT increased 0.00 None
Influenza 0.00 None
Non-serious: PSSRU 2018: GP surgery consultation lasting 9.22
o . minutes, including direct care staff costs, with qualifications
4 GP consultations, Citalopram: 20 mg per day for (£37.50);
Depression 2549.50 gm_onth_sé gppsy(‘holtth‘:_rapy i;ssl'o”s » eMIT 2019: Citalopram 20 mg tablets / Pack size 10;
erious: consuftations, itajopram. 4% mg NHS 2017-2018: Non-admitted face-to-face, follow-up
per day for 6 months; 52 Psychotherapy sessions (WFO1A)
Non-serious: NSAIDs: 350 mg 3 x daily for 6 days | eMIT 2016: Ibuprofen 400 mg tablets / Pack size 24
Arthralgia 20.00 Serious: 1 MS specialist visit; 1 Rheumatologist National Reference Cost 2017-18, WFO01A, Neurology and
visit Rheumatology
) Norlm-serlous: None o ] National Reference Cost 2017-18, WF01A, Neurology
Back pain 54.92 Serious: 1 MS specialist visit; 12 physical therapy PSSRU: "Physiotherany”. one-to-one
sessions ' y PYy" '
o ) ¢ PSSRU 2018: GP surgery consultation lasting 9.22
. Non—;erpus. 2 GP consultations, 1 course o minutes, including direct care staff costs, with qualifications
Bronchitis 75.05 amoxicillin (£37.50);
Serios: 2 GP consultations, 1 course of amoxicillin L - .
eMIT 2019: Amoxicillin 500 mg capsules / Pack size 21
Cough 0.00 None
Dizziness 0.00 None
N ious: N PSSRU 2018: GP surgery consultation lasting 9.22
. orlm-serlous. 9”_9 o minutes, including direct care staff costs, with qualifications
Fatigue 4.08 Serious: 1 GP visit; Provigil 200 mg / day for 2 (£37.50);
months eMIT 2019: Modafinil 200 mg / Pack size 30
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Serious: 1 Hospital visit

Cost (£) Resource use Source
Non-serious: N
Headache 10.21 on-serious- None . National Reference Cost 2017-18, WFO1A, Neurology
Serious: 1 Neurology consultation
Hypoaethesia 0.00 None
Influenza like illness 0.00 None Same assumption as in the ocrelizumab submission
N Non-serious: None P$SRU 2018: QP surgery consultation Iast.ing 9.22” .
Nasopharyngitis 2.59 ) ) minutes, including direct care staff costs, with qualifications
Serious: 1 GP consultation
(£37.50)
Oral herpes 0.00 None
Oropharyngeal pain 0.00 None
Pain in extremity 0.00 None
Pharyngitis 0.00 None
Rash 0.00 None
U iratory tract Non-serious: 1 GP consultation PSSRU 2018: GP surgery consultation lasting 9.22
—Pperrespiratory ract | 47 54 . ' : minutes, including direct care staff costs, with qualifications
infection Serious: 1 GP consultation
(£37.50)
Non-serious: Ciprofloxacin:100 mg twice daily for 3 | eMIT 2019: Ciprofloxacin 100mg tablets / Pack size 1
Urinary tract infection | 64.94 days National Reference Cost 2017-18. Sample weighted

average of LAO4H, J,K,L,M,N,P,Q,R, S

Source: (Curtis 2018, Health 2018, NICE 2018d, Health 2019)

ALT: Alanine aminotransferase test; eMIT: Electronic market information tool; GP: General practitioner; NHS: National Health System; NSAIDS: Non-steroidal anti-inflammatory drugs; PSSRU:
Personal Social Services Research Unit
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B.3.6

A summary of the base case settings for the model is shown in Table 57.

Table 57. Base case settings for the cost-effectiveness model

Summary of base-case analysis inputs and assumptions

Interferon beta-1b 250 ug

Peg-interferon beta-1a 125ug EOW

Setting Section Input
Perspective NHS and PSS
Time horizon Lifetime (50 years)
B.3.2.1
Population Patient Active RRMS
population
Model structure B.3.2.2.1 21- | 21-health state
state model
B.3.3.1
. Natural .
Comparison method history Natural history model
reference
model
B.3.3.7.1
Treatment
CDP outcome adjusted CDP-6M combined
model —
disability
progression
B.3.3.5 Order
of transitions
Half-cycle correction and half- Yes
cycle
correction
B.3.4.3
Include carer disutility Adverse Yes
reactions
B.3.8.1.
Discount rate Deterr_nl_nlstlc 3.5% costs and outcomes
sensitivity
analysis
WTP threshold per
incremental QALY N/A £30,000
Interferon beta-1a 30 g
Interferon beta-1a 22 pg
B.323 Interferon beta-1a 44 ug
. Intervention Glatiramer acetate, 20 mg and 40 mg
Comparators included technology . :
and Teriflunomide 14 mg
comparators | Dimethyl fumarate 240 mg (bid)

Within RRMS disability
progression source

British Columbia MS Registry (=28 years)
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Within SPMS disability
progression source

British Columbia MS Registry (=28 years)

B.3.3.1 . . . .
London Ontario (method aligns with natalizumab
REIIE HL Natural TA127, dimethy! fumarate TA320 NICE
conversion source history
assessments)
reference
Increase in one EDSS model
score along with No
conversion?
B.3.3.1
. Natural
WL ] (RS history Patzold et. 1982
rate source
reference
model
moraliyimuitpliencdid B'3'3'4 Pokorski et. 1997, interpolated
source Mortality
Treatment effect
multiplier on conversion B-3-3-7-1 2 None
to SPMS Waning of
- treatment
Waning of treatment effect Yes
effect
Continue treatment in B.3.3.6 No
SPMS? Treatment
stopping
RRMS DMT limit rules and EDSS 7
withdrawal
B.3.4.3 o . . .
Frequency of adverse One-off except injection-site reaction which is
. Adverse ! .
events while on treatment : modelled contentiously for patients on treatment
reactions
B.3.4.4
Health-
related
- quality-of-life | Ocrelizumab NICE submission TA533 with SPMS
Utility data source . .
data used in | adjustment from Orme et al.
the cost-
effectiveness
analysis

Source: (Patzold 1982, Pokorski 1997, Orme 2007, NICE 2014c, Palace 2014)

CDP: Confirmed disability progression; DMT: Disease modifying therapy; EDDS: Expanded Disability Status Scale; MS:
Multiple sclerosis; QALY: Quality-adjusted life year; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary
progressive multiple sclerosis; WTP: Willingness to pay

B. 3.6.1 Assumptions

A summary of the key structural assumptions in the base case model is outlined in Table 58.
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Table 58. Summary of basic structural assumptions

Aspect Assumption Justification

Numerous studies have shown a
strong correlation between EDSS and

EDSS adequately captures the resource consumption and health
Health states main health problems associated related quality of life. EDSS is the
with MS preferred tool for measuring disability
in people with MS as recommended
by the EMA

There is an option to model EDSS
and drug-related costs and QALYs

Half-cycle based on midpoint estimates Standard approach required by HTA
. assuming patients, on average, agencies to mitigate the risk of under
correction transition mid-way through the or over-estimating costs and effects
model cycle
Consistent with approaches taken in
. ) . o previous economic models
Natural history of Disability progression is modelled
MS — disability assuming a constant transition . - )
progression probability matrix over time Constant transition probability matrix

shown to accurately predict EDSS
status over 10 years

Consistent with approaches taken in
previous economic models

In the base case, relapses are
modelled as a function of EDSS Model includes the option of

state evaluating relapses independently
from EDSS state to avoid double
counting of DMT effect

Natural history of
MS — relapse

Consistent with approaches taken in

. CDP and relapses are modelled previous economic models
Effectiveness of . s
o independently, with independent Some treatments may be more
DMT - application ) o :
treatment effects applied. effective in reducing relapses than

slowing disease progression

People who discontinue initial
treatment are assumed to follow
the natural history progression of

disease . . .
This is consistent with approaches

, taken in past economic models
In the base case, people with MS

discontinue treatment after
transitioning to SPMS, and upon
progression to EDSS 7 or greater

Discontinuation of
DMT or cessation

Clinical trials in RRMS have typically
focused on patients who have non-

of treatment effect ambulatory RRMS including patients
, with EDSS <6.5 in study enrolment.
The health benefits of DMT that No data are available on the effects
are accrued up to the point of of DMT in people with EDSS 27.0

discontinuation or cessation of
therapy benefits is maintained with
future progression rates modelled
based on a natural history data set
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Aspect Assumption Justification

This is consistent with approaches
taken in past economic models

Effectiveness of The model allows for an o
DMT — waning over | assumption that the effectiveness | Long-term treatment with interferon
time of DMTs wanes over time beta can lead to the development of

neutralising antibodies that can
reduce the effectiveness of these
therapies

CDP: Confirmed disability progression; DMT: Disease-modifying therapy; EDSS: Expanded Disability Status Scale; EMA:
European Medicines Agency; HTA: Health technology assessment; MS: Multiple sclerosis; RRMS: Relapsing-remitting multiple
sclerosis; SPMS: Secondary progressive multiple sclerosis; QALY: Quality-adjusted life year

B.3.7 Base-case results

B.3.7.1 Summary and incremental results versus ozanimod

The total costs, QALYs, life years (LYs) and relapses from the base-case analysis are
summarized in Table 59 and Table 60, and show the incremental differences in these
outcomes versus ozanimod. Over a lifetime horizon (50 years), the total cost per patient
associated with ozanimod treatment was |l while the total cost at list price of the other
comparators ranged from ||l (peg-interferon beta-1a 125ug) to (dimethy!
fumarate). Treatment with ozanimod was associated with versus a range of
(glatiramer acetate, 40 mg) to | (dimethyl fumarate) with the other comparators.

The estimates of clinical outcomes included in the cost-effectiveness analysis and the
disaggregated results of the base-case incremental cost-effectiveness analysis are presented
in Appendix J.
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Table 59. Total costs, QALYs, LYs, and relapses from base-case analysis

Treatment

Costs
(discounted)

(£)

QALYs (discounted)
(n)

LYs (discounted)
(n)

Relapses (discounted) (n)

Not leading to
hospitalisation

Leading to hospitalisation

Ozanimod 1 mg

Interferon beta-1a
30ug

Interferon beta-1a
22g

Interferon beta-1a
4449

Glatiramer acetate
20 mg

Teriflunomide 14
mg

Dimethyl fumarate
240 mg

Interferon beta-1b
250ug

Peg Interferon
beta-1a 125 pg

Glatiramer acetate
40 mg

LY: Life year; QALY: Quality-adjusted life year
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Table 60. Incremental base-case results for ozanimod versus comparator treatments (ozanimod minus comparator)

Treatment

Costs
(discounted) (£)

QALYs
(discounted)

LYs
(discounted)

Incr. cost (£)
per QALY

Incr. cost (£)
per LY

Incr. cost per relapse avoided (£)

Not leading to
hospitalisations

Leading to
hospitalisation

Ozanimod 1
mg

Interferon
beta-1a 30ug

Interferon
beta-1a 22ug

Interferon
beta-1a 44ug

Glatiramer
acetate 20
mg

Teriflunomide
14 mg

Dimethyl
fumarate 240
mg

Interferon
beta-1b
250ug

Peg
Interferon
beta-1a 125

Mg

Glatiramer
acetate, 40
mg

LY: Life year; QALY: Quality-adjusted life year
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B.3.8  Sensitivity analyses

B.3.8.1. Deterministic sensitivity analysis

The DSA was run for the base-case analysis using the settings as detailed in Section B.3.6;
the parameters that are varied and the magnitude of the variations are presented in Table 61.

The tornado diagram is presented in

Figure 10.
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Table 61. DSA inputs and results in the primary analysis, ozanimod versus interferon beta-1a 30 ug

Parameter values Absolute change (results) % change
Parameter
Lower value Base case Upper value T EEED ey
value case value
Discount rate Costs
Outcomes I I I I I I
Treatment Ozanimod I I I | | I
efficacy on
disability Interferon | | I | | B
progression beta-1a 30ug
Treatment Ozanimod I I I | Il
efficacy on Interferon
relapse beta-1a 30yg I I I | I |
Relapses Ozanimod I I I | | |
leading to Interferon
hospitalization | peta-1a 30pg I I I | | |
Waning of Ozanimod I I I I I I
treatment effect | |nterferon
multipller ot 30 — — — I
.. | Ozanimod I I I I I I
Discontinuation tort
multiplier nterreron
P beta-1a 30pg I I I I I I
Adverse event | Ozanimod ] ] I | | ]
incidence Interferon
multiplier botayaopg | 090 [ 100 | 110 | N I — Il | .
Direct medical
RRMS costs 0.90 | 1.00 | 1.10 I I I I I I

multiplier
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Parameter values Absolute change (results) % change
Parameter
e e R Lower value Base case Upper value SO SEED el
value | case | value value case value
Other direct
costs 0.90 | 1.00 | 1.10 I I I I I I
multiplier
Not leading to
Direct cost per | hospitalization | 567 | 630 | 693 I I I I I I
relapse Leading to
hospitalization | 3704 | 4116 | 4528 I I I I I I
Acquisition Ozanimod 0.90 | 1.00 [ 1.10 I I I I I I
uisiti
costs multiplier | Interferon
plier | e ooug | 090 | 1:00 | 110 | I I I H = =
L Ozanimod 0.90 | 1.00 [ 1.10 I I I I I I
Administration ntert
costs multiplier | 'nterreron
plier | e ooug | 090 [ 100 | 110 | I I I H = =
Vonitori Ozanimod 0.90 | 1.00 [ 1.10 I I I I I I
onitoring
costs multiplier | Interferon
plier | e ooug | 090 [ 1:00 | 110 | I I I H = =
Adverse event costs multiplier 0.90 | 1.00 | 1.10 ] I ] N [ [
Average utility | RRMS 0.90 [ 1.00 | 1.10 ] ] I I | ]
s SPMS 0.90 | 1.00 | 1.10 I I I | Il
Not leading to
isutiity of | hospialization | 001|001 | 001 | I — H | = -
relapse teadingto 1 001 [-0.01|-001 | [N I I _ N NN
hospitalization ' ' '
Disutility of adverse events 0.9 100 | 110 _ _ _ - - -

multiplier
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Parameter values Absolute change (results) % change

P
arameter Lower | Base | Upper

value | case | value

Lower Base Upper

Lower value Base case Upper value
value case value

Carer disutility | RRMS 0.90 | 1.00 [ 1.10 I I I ]
LR SPMS 090 [1.00 | 110 [ NN . I )

DSA: Deterministic sensitivity analysis; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary progressive multiple sclerosis

Figure 10. Tornado diagram from the DSA of the model results, ozanimod versus interferon beta-1a 30 ug

DSA: Deterministic sensitivity analysis; ICER: Incremental cost-effectiveness ratio; RRMS: Relapsing-remitting multiple sclerosis; SPMS: Secondary progressive multiple sclerosis; QALY: Quality-
adjusted life year. If both bars for a parameter are in the same direction (both positive or both negative), at least one of the ICERs is dominant
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B.3.8.2 Probabilistic sensitivity analysis

A PSA using 5,000 iterations was run for the base-case analysis using the settings as
detailed in Section B.3.6 and the probability distributions described in Table 62.

Table 62. PSA distributions according to parameter

Parameter Distribution Comment
EDSS distribution at baseline | Dirichlet variables

Natural history progression

Lognormal
accelerator

Likely skewed nature of relative effect
measures, and their constraint to positive

Natural history relapse rates | Lognormal

values

Mortality multiplier Lognormal

B2 G e e e N/A The CQDA was sampled from to preserve
correlations in parameter estimates

ARR N/A The CODA was sampled from to preserve

correlations in parameter estimates

Proportion of relapses B

: P eta
leading to hospitalization Bounded between 0 and 1
Waning effect Beta

The CODA was sampled from to preserve

Discontinuation N/A . : .
correlations in parameter estimates
Adverse event rates
o Beta
(incidence)
: - Bounded between 0 and 1
Proportion serious adverse
Beta
events
Likely skewed nature of health care costs,
Costs Gamma . . "
and their constraint to positive values
As utility values may be negative, a
transformation of D=1-U where D is a
Health state utilities Lognormal ut!l!ty decrement was pe_rformed SO
utilities became constrained on the
interval O to positive infinity and a
lognormal distribution was used
Disutilities Lognormal Bounded between 0 and infinity, and

skewed

The average results of all PSA iterations are shown in Table 63. The results were similar to
the base-case deterministic results (Section B.3.7).

Table 63. Average results from the PSA (discounted cumulative results)

Total Costs ICER (versus ozanimod)
Treatment Total QALYs Total LY

(£) £/QALY £ILY
Ozanimod | | I B N
Interferon beta-1a | [ SN I B I
30pg
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Treatment

Total Costs

(£)

Total QALYs

Total LY

ICER (versus ozanimod)

£/QALY

£ILY

22yg

Interferon beta-1a

44ug

Interferon beta-1a

Glatiramer
acetate, 20 mg

Teriflunomide 14
mg

240 mg

Dimethyl fumarate

250ug

Interferon beta-1b

Peg Interferon
beta-1a 125 g

Glatiramer
acetate, 40 mg

ICER: Incremental cost-effectiveness ratio; LY: Life year; PSA: Probabilistic sensitivity analysis; QALY: Quality-adjusted life

year

B.3.8.3 Cost-effectiveness plane

The cost-effectiveness plane is show in Figure 11.
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Figure 11. Cost-effectiveness plane vs. all comparators

B.3.8.3.1 Cost-effectiveness acceptability curve

The CEAC is shown in
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Figure 12 where peg-interferon beta-1a has the highest likelihood of being cost effective
between a threshold of £20,000 to £30,000 per QALY.
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Figure 12. Cost-effectiveness acceptability curve, ozanimod versus all comparators

B.3.8.3.2 Scenario analysis

A range of scenario analyses were conducted to explore the impact on varying specific inputs
or model assumptions. The results of these scenarios are presented in Table 64 through to
Table 77. The scenarios included exploring the impact of using the London Ontario Canada
natural history dataset (Table 64) to understand how it could change the results, using different
sources for CDP values (Table 65 to Table 66), using Harding et al’s mortality estimates (Table
68), a different relapse cost (Table 74), excluding other direct non-medical costs (Table 75),
and excluding carer disutilities (Table 76). Other scenarios included using values from the
RSS analysis for starting EDSS distribution (Table 67), treatment discontinuation (Table 69),
CDP HRs (Table 71), utility values (Table 72), and health state costs (Table 73).

Table 64. Results of scenario: Alternative natural history of disease source; London Ontario
Canada active RRMS group and the SPMS data from the Scalfari 2010 publication

Incr. cost Incr.

Treatment Costs (£) | QALYs | ) Incr. QALY | ¢/QaLy

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple
sclerosis [ID1294]

© Celgene (2019) All rights reserved. Page 127 of 147



Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Incr.
£/QALY

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 g

Glatiramer acetate 40 mg

QALY: Quality-adjusted life year;

Table 65. Results of scenario: CDP using 6M combined-based approach with ozanimod set to

NMA output

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr.
£/QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 g

Glatiramer acetate 40 mg

5
o
o
>
=
<

QALY: Quality-adjusted life year;

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple

sclerosis [ID1294]

© Celgene (2019) All rights reserved.

Page 128 of 147




Table 66. Results of scenario: CDP using 3M

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr.
£/QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

g3
—-
=<

Glatiramer acetate 40 mg

Quality-adjusted life year;

Table 67. Results of scenario: EDSS starting distribution using the RSS analysis

Incr. cost

QALYs ()

Treatment Costs (£) Incr. QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

RS
=
<

Glatiramer acetate 40 mg

QALY: Quality-adjusted life year;
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Table 68. Results of scenario: Mortality multiplier using Harding et al

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

Glatiramer acetate 40 mg

QALY: Quality-adjusted life year;

Table 69. Results of scenario: Treatment discontinuation using the RSS setting of 5

discontinuation per year

o —

> mh3
g3
2
=<

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr.

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 g

Glatiramer acetate 40 mg

5
o
-
>
=
<

o
>
=
<

QALY: Quality-adjusted life year;
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Table 70. Results of scenario: No treatment waning

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 pg

Glatiramer acetate 40 mg

RS
-
=<

QALY: Quality-adjusted life year;

Table 71. Results of scenario: CDP HR for ozanimod, IFNs, and GA set to the RSS value (HR =

0.79)

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr.
£/QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 pg

Glatiramer acetate 40 mg

3
o
o
>
=
=<
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QALY: Quality-adjusted life year;

Table 72. Results of scenario: Utility values set to the same as the RSS model

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

Glatiramer acetate, 40 mg

I I I RS
-
=<

QALY: Quality-adjusted life year;

Table 73. Results of scenario: Health state costs set to the RSS values adjusted with current

inflation rates

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr.
£/QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

=
9
o
>
-
=<
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Incr. cost Incr.
Treatment Costs (£) QALYs (£) Incr. QALY £IQALY
Glatiramer acetate, 40mg | [ | I I B B

QALY: Quality-adjusted life year;

Table 74. Results of scenario: Relapse cost set to the value used in Tyas, the same cost is
used independently of hospitalisation (£2,300.50)

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate, 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

Glatiramer acetate 40 mg

I I Bs
-
=<

Quality-adjusted life year;

Table 75. Results of scenario: Other non-medical direct costs excluded

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr.

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

5
o
o
>
=
<

I D
>
-
=<
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Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Peg Interferon beta-1a
125 g

Glatiramer acetate 40 mg

QALY: Quality-adjusted life year;

Table 76. Results of scenario: Carer disutility excluded

Treatment

Costs (£)

QALYs

Incr. cost

(£)

Incr. QALY

Ozanimod

Interferon beta-1a 30ug

Interferon beta-1a 22ug

Interferon beta-1a 44ug

Glatiramer acetate 20 mg

Teriflunomide 14 mg

Dimethyl fumarate 240 mg

Interferon beta-1b 250ug

Peg Interferon beta-1a
125 ug

Glatiramer acetate 40 mg

QALY: Quality-adjusted life year;

Table 77. Results of scenario: Glatiramer acetate using the biosimilar price

Treatment Costs (£) QALYs ;2;” cost Incr. QALY ;:r;gALY

Ozanimod Il Il N I | .
Glatiramer acetate 20 mg _ _ _ _ '
Glatiramer acetate 40 mg _ _ _ _ _

QALY: Quality-adjusted life year;

B.3.8.4 Summary of sensitivity analyses results

The results of the PSA (Table 63), showed similar results to the base-case deterministic
results (Section 3.7). While ozanimod produced comparable QALYs and LYs of the included

treatments,
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For the DSA, ozanimod was compared with interferon beta-1a at a 30ug dose. The resulting
tornado diagram (Figure 11) showed that the waning of treatment effect parameter for
ozanimod and interferon beta-1a had the largest (change between i and second
largest change between ||l impacts on the ICER respectively, and the next
highest were the treatment effect on disability progression for interferon beta-1a (change
between | 2nd ozanimod (change between | ).

In all of the explored scenarios, ozanimod
B < c<pt when the CDP HR for ozanimod, the IFNs and the glatiramer acetate doses
ere set to the value in the RSS analysis (HR = 0.79, Table 71_

w
—. Similarly, ozanimod was not dominated by interferon
beta-1a 22 ug or interferon beta-1a 30 in any scenarios

. Ozanimod was

never dominated by glatiramer acetate 40 mg in any of the scenarios.

Out of all the scenarios, the following generally improved the estimated cost-effectiveness of
ozanimod:

o EDSS starting distribution using the RSS analysis (Table 67)
¢ No treatment waning (Table 70)
e CDP HR for ozanimod, IFNs, and GA set to the RSS value (HR = 0.79) (Table 71)

o Health state costs set to the RSS values adjusted with current inflation rates (Table
73)

o Relapse cost set to the value used in Tyas, the same cost is used independently of
hospitalisation (Table 74)

The following scenarios generally reduced the estimated cost-effectiveness of ozanimod:

e Alternative natural history of disease source; London Ontario Canada active RRMS
group and the SPMS data from the Scalfari 2010 publication (Table 64)

e CDP using 6M combined-based approach with ozanimod set to NMA output (Table
65)

e Using CDP 3M (Table 66)
e Mortality multiplier using Harding et al (Table 68)

o Treatment discontinuation using the RSS setting of 5% discontinuation per year,
except when compared with glatiramer acetate 40mg (Table 69)

e Utility values set to the same as the RSS model (Table 72)
e Other non-medical direct costs excluded (Table 75)

e Carer disutility excluded (Table 76)
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B.3.9 Subgroup analysis

Subgroup analysis was not carried out as part of this analysis. Celgene does not envisage
ozanimod being used in the RRMS sub-populations, i.e. RES/HA and SOT population.

B.3.10 Validation

To validate the model, it was compared against the RSS model built to support the risk-sharing
scheme for the use of DMTs in the NHS (Palace et al. 2019). Estimates of whole cohort mean
EDSS and utility progression were compared between the models, without treatment (natural
history) and with treatment.

B.3.10.1 Model assumptions

The model types differed between the two studies as the RSS model was a multi-level model
instead of the discrete Markov model developed for this submission. Other assumptions made
regarding treatment effect, waning and discontinuation were not described in the RSS model
so it is unclear how they may have differed.

B.3.10.2 EDSS progression

The first comparison was on whole cohort mean EDSS progression from baseline simulated
for the first 10 years, considering both the untreated (natural history) population and the
treated population.

B.3.10.2.1 EDSS progression in the natural history population
The natural history progression in the untreated population was simulated and compared with

the corresponding information from Palace et al. 2019. The whole cohort mean EDSS
progression from baseline was plotted and visually compared (Figure 13).

Figure 13. Natural history progression in the untreated population. Whole cohort mean EDSS
progression from baseline
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Table 78. Whole cohort EDSS progression from baseline

Palace 2019 | Ozanimod CE model

Time (years) | Untreated BSC

0 0
2 0.631
4 1.088
6

8

1.473

1.800

10 2.132

Source: (Palace 2019)

As demonstrated in Figure 13, EDSS progression simulated by both models is similar. This is
supported by the results in Table 78 that show minimal difference at the 2-year milestone,
which reduces at the later milestones. To minimise any difference in the starting populations,
the RSS initial EDSS patient distribution was used in the Celgene model for this comparison.

B.3.10.2.2 EDSS progression in the on-treatment population

The results for a population with DMT treatment are presented below; with the results
assuming no treatment discontinuation and no waning in the ozanimod model shown in Figure
14 and Table 79, and those results where treatment discontinuation and waning are assumed
in Figure 15 and Table 80.

Figure 14. Whole cohort mean EDSS progression from baseline, showing the treatment
effect. No treatment waning or discontinuation are assumed in the ozanimod CE model
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Table 79. Whole cohort mean EDSS progression from baseline, with and without treatment. No
treatment waning or discontinuation are assumed in the ozanimod CE model

Palace 2019 Ozanimod CE model

Time: Untreated RSS treated BSC (Ozanimod Pooled RSS
(years) (Palace) (Palace) model) (Ozanimod model)
0 0 0 I I

2 0.631 0.292 ] ]

4 1.088 0.631 I I

6 1.473 0.963 ] ]

8 1.800 1.277 ] ]

10 2.132 1.521 ] ]

Source: (Palace 2019)

Figure 15. Whole cohort mean EDSS progression from baseline, showing the treatment
effect. Treatment waning and discontinuation are assumed in the ozanimod CE model
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Table 80. Whole cohort mean EDSS progression from baseline, with and without
treatment. Treatment waning and discontinuation are assumed in the ozanimod CE
model

Palace 2019 Ozanimod CE model

UL Untreated RSS treated | BSC (Ozanimod Pooled RSS
(vears) (Palace) (Palace) model) (Ozanimod model)
, 0 0 || ||

2 0.631 0.292 ] ]

4 1.088 0.631 ] ]

6 1473 0.963 I I

8 1.800 1277 I I

10 2.132 1.521 I I

Source: (Palace 2019)

The results of this comparison show that the Ozanimod CE model simulates a reduced
treatment effect both visually and in the mean values. This treatment effect is more
pronounced when treatment discontinuation and waning is assumed. Palace et al. 2019 does
not provide sufficient detail regarding treatment waning and treatment discontinuation
modelling assumptions to concretely determine whether it is these factors that are driving the
differences between the results of the two approaches.

B.3.10.2.1 Utility progression with Palace et al. 2019 utility set, used in the RSS
model

Figure 16 illustrates that the mean utility progression from Palace et al. 2019 for an untreated
population aligns with the utility progression within the Ozanimod CE model.
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Figure 16. Mean utilit rogression from baseline in the untreated population

Figure 17. Whole cohort utility progression from baseline, showing the treatment effect.
No treatment waning or discontinuation are assumed in the ozanimod CE model

B.3.11 Interpretation and conclusions of economic evidence

A de novo economic analysis was developed to assess the incremental cost-effectiveness of
ozanimod versus alternative treatments within its expected marketing authorisation for active
RRMS. The economic analysis examines the use of ozanimod in people with active RRMS
and included beta-interferons, dimethyl fumarate, glatiramer acetate, teriflunomide, and
peginterferon beta-1a therapies as comparators. An extensive series of economic analyses
were performed using the best currently available evidence on the costs and clinical outcomes
of treatment in active RRMS whilst following the precedent set in previous NICE appraisals.

Company evidence submission template for Ozanimod for treating relapsing-remitting multiple
sclerosis [ID1294]

© Celgene (2019) All rights reserved. Page 140 of 147



The results of the base case analysis demonstrate that ozanimod has comparable or improved
outcomes compared with the interferon beta-1a, glatiramer acetate, and teriflunomide in the
active RRMS population. Dimethyl fumarate, interferon beta-1b are the comparators with
relatively improved outcomes versus ozanimod. Over a lifetime horizon, the model predicts
fewer discounted relapses than the other comparators with i total discounted relapses.

The deterministic results are primarily influenced by the assumptions of the 6-month CDP HR.
As was noted earlier, this parameter is unstable due to the low event rate in the ozanimod
clinical trials. The numerical (but not statistical) difference favouring ozanimod in CDP-3M and
favouring IFNB-1a in CDP-6M indicates that the differences are unlikely driven by a true
underlying treatment effect but are likely the result of statistical variability. In settings with low
event rates, estimated hazard ratios may numerically distort the magnitude of differences,
whereas “absolute differences” between estimated probabilities may better reflect practical
differences.

The structure of cost-effectiveness analyses within MS rely on CDP progression as a critical
efficacy parameter, using estimated hazard ratios. The uncertainty around the comparable
effectiveness of ozanimod and the long-term uncertainty of all treatments addressed by testing
treatment waning assumptions together contribute to uncertainty in the long-term costs and
outcomes within a cost-effectiveness framework. The statistically significant improvements in
relapse rates for ozanimod compared with interferon beta-1a, teriflunomide, interferon beta-
1b, and glatiramer acetate are not directly reflected in the cost-effectiveness analysis because
of the structural assumption where CDP progression is independent and not influenced by
relapse rates. This structural assumption is also present in other cost-effectiveness
evaluations of DMTs for RRMS.

A comprehensive set of scenario analyses were performed to assess the robustness of the
economic analysis. These scenarios included alternative assumptions around the HR for CDP,
the exclusion of direct non-medical costs, the assumption of no treatment waning, a
conservative assumption that applied the same waning assumptions across all comparators
following NICE precedent, and the consideration of alternative input parameters. Overall,
these scenarios show the variability of the results with regards to the underlying CDP
assumptions. The outcomes, incremental QALY's, remain largely unchanged across the other
scenarios demonstrating the robustness of the economic analysis to alternative assumptions
around costs, treatment waning, carer disutility, and other setting or input assumptions.

In summary, ozanimod is an oral treatment demonstrating effects similar to other DMTs for
disease progression with improved efficacy in terms of relapse rates. With a list price of
£17,910 annually, it aligns with the list price of dimethyl fumarate (£17,910 — list price), another
oral DMT used in patients with non-highly active RRMS. Indirect treatment comparisons have
suggested no statistically significant differences in ARR or disability compared to dimethyl
fumarate. Other DMTs have an agreed discount with the NHS so it is difficult to comment on
the cost-effectiveness outside of relying on list prices. The results of the economic analysis
support the case that ozanimod is an effective treatment in this population.

Consistency with published economic literature

None of the studies identified in the systematic literature review of economic evaluations in
RRMS included ozanimod as a comparator. Therefore, the results of this analysis cannot be
directly compared with other studies.

As outlined in B.3.10, the model with ozanimod does reliably reproduce outcomes comparable
with the RSS model over 10 years.
Relevance to all groups of patients who could potentially use the

technology
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In line with the expected marketing authorisation for ozanimod and the final scope for this
appraisal, the economic analysis focused on the use of ozanimod in a population with active
RRMS.

Relevance of the analysis to clinical practice in England

Where possible, the analyses have used input values from literature sources and/or previous
NICE appraisals that have been considered generalisable to clinical practice in England. This
input includes the selection of cost inputs corresponding to the NHS and PSS perspective
from patients with RRMS in England, where available, and the inclusion of HSU values derived
from UK social preferences. In addition, the natural history model used to generate EDSS
progression was based on the model used in the UK risk sharing scheme, which was
developed with the intention of modelling the EDSS of the UK RRMS population.

Strengths and weaknesses
The key strengths of the analysis are shown below:
¢ Includes the long-term waning in drug efficacy for all therapies including ozanimod

e Allows for improvements and progression in EDSS as modelled using the preferred
BC natural history data set

e Use of NICE preferred endpoint of 3 month combined with 6 month confirmed
disability progression as the base case

e Use of the European Medicines Agency preferred endpoint of 6 month confirmed
disability progression as a scenario

e Use of health state utility values representing the UK population
The key weaknesses of the analysis are:

e The model structure relies on CDP as the primary influence of the results. Relapse
rates are only incorporated as annual costs and disutility. In addition to relapse
rates, other meaningful clinical endpoints are not reflected within the accepted
model structures for DMTs. Benefits seen in other meaningful clinical endpoints
are not captured due to the CDP-based model structure. As discussed in Section
B.1.3.2, the EDSS scale has a number of limitations, and as CDP is defined as an
increase in EDSS score over a period of time, it has been regarded as inaccurate
in the measurement of disease progression in MS.

e The analysis does not consider the cost-effectiveness of ozanimod or its
comparators when given in a sequence of therapies. This is in line with NICE
precedent.

e DMT are assumed to only impact on EDSS progression and relapse rate. There is
no effect of DMT on mortality.

e The health benefits of an oral drug are not fully captured in the QALY estimates
given the need to assume the same utilities across different formulations. Similarly,
in TA303 and TA320 it was recognized that oral drugs provide quality of life benefits
other than those captured in the QALY calculations.

Further analyses
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The discounts agreed in the patient access schemes for comparators are commercial in
confidence and are hence unknown to the company. All base case analyses presented here
are based on the list price for these therapies. Further analyses should be performed using
the actual discounts agreed with these therapies, as available to the evidence review group
and NICE Committee.
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Section A: Clarification on effectiveness data

Trials of ozanimod

A1. Table 9 company submission: Please clarify the meaning of the numbers in
square brackets in the Kaplan-Meier estimate row for the pooled analysis. If
appropriate, please provide the similar data for the RADIANCE Part B and
SUNBEAM trials.

The numbers outside square brackets (i.e. 0.741 and 0.822) are the Kaplan-Meier estimates
of the relapse-free rates, evaluated at month 12, for patients treated with IFN-B1a and
ozanimod 1.0mg respectively, calculated in the pooled analysis of RADIANCE Part B and
SUNBEAM ftrials. The numbers in square brackets (i.e. 0.623 and 0.755) are the Kaplan-Meier
estimates of the relapse-free rates for the pooled analysis but evaluated at month 24. The

Kaplan-Meier estimates for the individual trials is also provided in the same table; RADIANCE
Part B (calculated at month 24) and SUNBEAM (calculated at month 12).

A2. Please provide the rate ratio (95% confidence interval [CI]) for the pooled
analysis of number of gadolinium-enhancing (Gd-E) brain magnetic resonance
imaging (MRI) lesions for the comparison of ozanimod versus interferon beta-1a, 30
Mg which is missing from Table 11 of the company submission.
The rate ratio (95% CI) for the pooled analysis of Gd-E brain MRI lesions for ozanimod vs.
IFN-B1a is as follows:

e Atmonth 12: 0.392 (95% CI: 0.300, 0.512)

e At month 24:0.471 (95% CI: 0.306, 0.725)

This calculation is based on the negative binomial regression model, adjusted for each study
(SUNBEAM or RADIANCE Part B), region (Eastern Europe vs rest of the world), age at
baseline, and the baseline number of GdE lesions. The offset term in the model was the
logarithmic transformation of the number of MRI scans at 12 or 24 months.
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A3. Please provide rationale for quoting p-values from the ranked based ANCOVA
model adjusted for region and Expanded Disability Status Scale category per
Interactive Voice Response System within Tables 12, 13 and 14 of the company
submission (MRI measures of disease activity). The ERG notes that this model is not
pre-specified in any of the statistical analysis plans for RADIANCE Part B (Celgene
2015d), SUNBEAM (Celgene 2015e) or the integrated analysis (Celgene 2017b).

The raked based ANCOVA was performed out of concerns regarding the assumption of
normality. However, given the large sample size of the two studies and the central limit
theorem the pre-specified parametric analyses should also be acceptable. We note that both
the ranked based ANCOVA and the pre-specified parametric analysis produced the same
conclusions regarding these endpoints.

AA4. Priority question: Please clarify if the proportional hazard assumption is
valid for the analyses of RADIANCE Part B, SUNBEAM and the pooled analysis

for the confirmed disability progression (CDP) outcomes at 3 months (CDP-

3M) and 6 months (CDP-6M) and provide results of a statistical test (e.g. a test
of Schoenfeld Residuals) to verify the validity of the proportional hazards

assumption.

To check the proportional hazard assumption for the 0.5mg ozanimod and 1.0mg ozanimod
treatment groups (relative to IFN) we applied the methodology of Grambsch & Therneau 1995
as implemented in the R function cox.zph() (Grambsch 1994).

For the pooled studies of CDP-3M, the model p-values for the 0.5mg ozanimod and 1.0mg
ozanimod arms are 0.154 and 0.622, respectively; For Study 201B (RADIANCE Part B), the
CDP-3M model p-values are 0.412 and 0.682 (respectively), and for Study 301 (SUNBEAM)
the CDP-3M model p-values are 0.105 and 0.413 (respectively).

For the pooled studies of CDP-6M, the model p-values for the 0.5mg ozanimod and 1.0mg
ozanimod arms are 0.105 and 0.901 (respectively). For Study 201B (RADIANCE Part B), the
CDP-6M model p-values are 0.214 and 0.678 (respectively), and for Study 301 (SUNBEAM)
the CDP-6M model p-values are 0.509 and 0.412 (respectively).

Considering p-values <0.05 to indicate violation of the proportional hazard assumption, the
above results suggest that there is no statistically significant departure from the proportional;
hazard assumption.

A5. It is stated on pages 44 to 45 of the company submission that the observed
Kaplan-Meier estimates for CDP-3M and CDP-6M in the interferon beta-1a, 30 ug
group was “lower than anticipated”. Please clarify what the anticipated Kaplan-Meier

estimates for CDP-3M and CDP-6M were (including any references as appropriate).

For CDP-3M and CDP-6M, it was insufficient to detect a significant treatment difference
between ozanimod and IFN B-1a arm due to the low number of events associated with limited
follow-up time in all three treatment arms. The CDP endpoint was powered based on rates of
disability progression at 3 months seen in other 1- and 2-year RMS studies with an S1P
modulator (Cohen 2010, Kappos 2010). The lower than anticipated rate of disability
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progression for the IFN (3-1a group (vs historical rates) reduced the ability to detect a
meaningful difference between ozanimod and IFN B-1a.

Table 1 — CDP3M values for IFNB-1a vs ozanimod

Powering Assumptions Pooled Observed Rates
IFNB-1a Ozanimod IFNB-1a Ozanimod
CDP-3M 12-24% 6-18% 7.8% 7.6%

A6. The ERG notes that the outcome of no evidence of disease activity (NEDA-3) is
listed as an endpoint for which an integrated analysis “may be performed” in the
statistical analysis plan of the pooled analysis (Celgene 2017b, pages 11 to 12). If

performed, please provide the pooled analysis results for NEDA-3.

No evidence of disease activity (NEDA) is a comprehensive measure of treatment response
in patients with RMS. It is believed to be able to predict MS disease activity, disease
progression, and treatment efficacy. There are currently eight levels of NEDA, with NEDA-3
and NEDA-4 regarded as the most commonly utilised tools in MS. NEDA-3 is defined by no
relapses, no increase in disability, and no new or active (enhancing) lesions on MRI scans.

Please see below the results of the pooled analysis for NEDA-3.

The results of the pooled analysis for NEDA-3 are consistent with the NEDA-3 analysis of
SUNBEAM (12 month) and RADIANCE Part B (24 months) and show a statistically significant
favourable response in patients treated with ozanimod compared to IFN -1a.

Table 2 — Proportion of subjects with NEDA-3 (month 24): Observed cases Pooled
Phase 3 Studies, (ITT)

RADIANCE Part B and SUNBEAM pooled analysis

IFN B-1a Ozanimod
Treatment 30 pg 1 mg

(N = 889) (N = 880)
Proportion No Evidence of _ t
Disease Activity (95% CI)
Difference in proportions vs _ t
IFN B-1a (95% Cl)a
p-value® ] 0.0244

[a] Based on Wald 95% CI.

[b] Based on the Cochran-Mantel-Haenszel test stratified by region and EDSS category per IVRS.

Note: No evidence of disease activity is defined as no protocol-defined relapses, no 3 month confirmed disability progression,
no new or enlarging T2 lesions, and no new GdE lesions.

A7. Please clarify why the post-hoc pooled analysis of NEDA-4 was conducted at 24
months rather than 12 months (which is the time point of the other pooled analyses

presented in Section B.2.6 of the company submission).
NEDA-4 is defined as no evidence of relapses, new or enlarged T2 lesions and CDP-6M (as
defined in NEDA-3), and a mean annualised rate brain volume loss (BVL) of less than 0.4%.

In the submission, both 24 month and 12 month data were presented, and the same table has
been reproduced here.
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Table 3 — Proportion of Subjects with No Evidence of Disease Activity through Month
24: Observed Cases. Pooled Phase 3 Studies, (ITT)

RADIANCE Part B and SUNBEAM pooled

analysis
IFN B-1a Ozanimod
Treatment 30 pg 1 mg
(N = 889) (N = 880)

Proportion No Evidence of Disease Activity

at month 12 (95% Cl) 24.5 (21.44, 27.52)

Difference in proportions vs IFN B-1a (95%
cl)?

p-value®

Odds ratio ozanimod vs IFN B-1a (95% Cl)b

Proportion No Evidence of Disease Activity
at month 24 (95% Cl)

Difference in proportions vs IFN fB-1a (95%
Cl)?

p-value®

Odds ratio ozanimod vs IFN B-1a (95% CI)®

[a] Based on Wald 95% CI.

[b] Based on the Cochran-Mantel-Haenszel test stratified by region and EDSS category per IVRS.

Note: No evidence of disease activity is defined as no protocol-defined relapses, no 3 month confirmed disability progression,
no new or enlarging T2 lesions, and no new GdE lesions, and annualized brain volume loss (AR-BVL) <= 0.4%.

A8. Please also provide NEDA-4 results for the individual trials (RADIANCE Part B
and SUNBEAM) in the format of Table 20 of the company submission.

The NEDA-4 analysis for the individual trials is presented in Table 4 and Table 5. Please note,
for SUNBEAM the study duration was 12 months, therefore no data for NEDA-4 at 24 months
is available.

The results of the pooled analysis for NEDA-4 are consistent with the NEDA-4 analysis of
SUNBEAM (12 month) and RADIANCE Part B (24 months) and show a statistically significant
favourable response in patients treated with ozanimod compared to IFN 3-1a.

Table 4 — Proportion of Subjects with No Evidence of Disease Activity through Month
12 — Observed Cases 301 Study (SUNBEAM), (ITT)

IFN B-1a Ozanimod
Treatment 30 ug 1 mg

(N = 448) (N = 447)
Proportion No Evidence of ] ]
Disease Activity (95% CI)
Difference in proportions vs I I
IFN B-1a (95% Cl)a
p-value® I I
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[a] Based on Wald 95% CI.

[b] Based on the Cochran-Mantel-Haenszel test stratified by region and EDSS category per IVRS.

Note: No evidence of disease activity is defined as no protocol-defined relapses, no 3 month confirmed disability progression,
no new or enlarging T2 lesions, and no new GdE lesions, and annualized brain volume loss (AR-BVL) <= 0.4%. (NEDA-4)

-- 301 Study had a 12-month study period.

Table 5 — Proportion of Subjects with No Evidence of Disease Activity through Month
24 — Observed Cases 201b Study (RADIANCE Part B), (ITT)

IFN B-1a Ozanimod
Treatment 30 pg 1 mg

(N =441) (N =433)
Proportion No Evidence of I I
Disease Activity (95% CI)
Difference in proportions vs I I
IFN B-1a (95% Cl)a
p-value® ] I

[a] Based on Wald 95% CI.

[b] Based on the Cochran-Mantel-Haenszel test stratified by region and EDSS category per IVRS.

Note: No evidence of disease activity is defined as no protocol-defined relapses, no 3 month confirmed disability progression,
no new or enlarging T2 lesions, and no new GdE lesions, and annualized brain volume loss (AR-BVL) <= 0.4%. (NEDA-4)

Network meta-analyses (NMAs)

A9. Priority question: Please clarify if any studies included in the NMAs in the
Institute for Clinical and Economic Review [ICER] 2017 report and NICE 2017a

document were excluded from the NMAs in the company’s submission and if
so, why?

A comparison of the included studies in the NICE and ICER NMA with Celgene’s NMA
identified three studies that were excluded in the Celgene NMA but included in the NICE/ICER
NMA. The NICE/ICER research question was broader than the NICE scope and therefore the

rational for excluding these studies was because the treatment of interest in the studies were
not included in the NICE scope. The following studies were excluded from the Celgene NMA:

e Hauser 2008: included by ICER but excluded in our NMA as rituximab is not included
in the NICE scope (Hauser 2008)

e Gold 2013: included by ICER and NICE but excluded in our NMA as daclizumab is not
included in the NICE scope (Gold 2013)

e Kappos 2015: included by ICER and NICE but excluded in our NMA as daclizumab is
not included in the NICE scope (Kappos 2015)

A10. Priority question: The company highlights in its submission (Section
B.2.6.1) that in the RADIANCE Part B and SUNBEAM trials: “Patients had a

wide range of disease activity and approximately 70% had received no prior

DMT treatment for MS.” It is also noted in Appendix D1.1.5 to the company
submission that “No evidence of treatment-effect modifying characteristics

was noted in the clinical trials or the general MS literature with the exception
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of prior treatment exposure and disease severity.” Please provide further
information on any important differences between the studies included in the
NMAs in the company’s submission in relation to prior treatment exposure and

disease severity.

In our assessment of the clinical trial literature, there are two clinically meaningful factors that
could contribute to differential outcomes: disease severity and prior treatment exposure.
Disease severity was often measured in terms of patient classifications such as “high disease
activity” or “rapidly evolving severe”!. Categorizations into these groups were not provided in
the patient characteristics to enable evaluation of differences among trials. Prior treatment
exposure was reported as the proportion of patients with any prior treatment or the proportion
with prior DMT. A few trials examined treatment-naive patients exclusively, such as Coles
2008 (Coles 2008). Among the rest, the reported proportions of patients with prior DMT were
similar to the proportions of the RADIANCE and SUNBEAM ftrials.

These observations, along with the fact that most of these studies had been compared in prior
analyses (ICER 2017, NICE 2017a, NICE 2018) led us to conclude that there was no evidence
of clinically meaningful differences among the frials in the current evaluation. Detailed patient
characteristics are provided in the table below.

" Rapidly Evolving Severe (RES) = 21 T1 Gd+ lesion AND 22 relapses in last year; High Disease
Activity (HDA) = Treated with IFN or GA for 21 yr AND 21 relapse previous year while on therapy
AND =1 T1 Gd+ lesion or 29 T2 lesions at baseline

Clarification questions Ozanimod [ID1294] Page 8 of 70



Table 6 — Updated version of Table 8. Summary of patient characteristics for the included studies

N!ean Mean Mean Mean
Stud Treatment Study N Xle:n(sn) % % prior | % prior g:sreaat\:)en symptom zVISeDa)n prior Gd+
y Duration g Female Tx DMT ’ | duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
1  Year:
Placebo 28 ?me dian) 1.21
(0.42)
S(I:z’g?emer . 1  Year:
Boiko G . 12 61 di 1.28
2018 (Generic), mo (median) (0.49)
20mg '
Glatiramer 1 Year:
acetate 3
61 . 1.28
(Copaxone), (median) (0.64)
20mg '
Placebo 23 31.1 60 6.4 3.1 2 o
Bornstei ;
o Glatiramer 24 mo
. acetate 2 Years:
(Copaxone), 25 30 56 4.9 2.9 38
20mg
Glatiramer
acetate 36
(Copaxone), 39 (22,55) 64 12 2
Cadavid | 20mg
2009/BE | |nterferon 2yr
COME | peta-1b 36
(Betaseron; 36 (18,49) 75 0.9 2
Betaferon), ’
250mcg
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M_ean Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Glatiramer
acetate 38.9
(Copaxone), 48 (10.2) 72.9 5.5(6.1) 2.1(1.1)
20mg
Interferon
Calabres | beta-1a
e 2012 (Avonex) 2yrs 47 34.8(9.6) | 68 5.3 (5.1) 1.9 (0.8)
30mcg
Interferon
beta-1a
(Rebif). 46 35.9(9.1) | 69.5 5.7 (4.9) 1.9 (1.0)
44mcg
IFN 59 1 Year:
Calabres | Placebo 355 | 40.1(8.4) | 81 73 GA 41 106 (7.9) | 2.4 (1.3) ;'5Yféfs); 12(3.2)
i Nat 7 2.2 (1.5)
2014a/FR 24 mo
EEDOMS | Fiqolimod IFN 61 ]4 2(063;-
I (Gilenya), 358 40.6 (8.4) | 77 74 GA 36 10.4 (8.0) | 2.4 (1.3) 2' Yeérs: 1.3 (3.4)
0.5mg Nat 5 22(1.4)
Calabres 1 . Year:
' Placebo 48wks | 500 |363(07) |72 17 35(46) |63(63) |2 067), | 1.6(3.8)
2014b/A (1.18) 3 Years:
DVANCE 2.6 (1.0) :
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M_ean Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Peg- .
Interferon 1 6 Year.
beta-1a 512 |36.9(9.8) | 71 17 40(5.1) |6966) |24 067), |1.234)
(1IZIegr|dy), (1.26) 3 Years:
5mcg :
EOW 2.9 (0.99)
ingoli IFN 50.8 1 Year
Fingolimod 2.24 15 (1.2), | 0.98
(Gilenya), 431 36.7 (8.8) | 65.4 55.2 GA 13.2 7.5(6.2) 133 oy | 281

Cohen 0.5mg Nat 0.9 (1.33) ears: | (2.81)

2010/TR 12 mo : 2.3(2.2)

ANSFOR |nterferon IFN 47 6 1 Year:

MS beta-1a ' 2.19 15 (0.8), | 1.06
(Avonex) 435 36 (8.3) 67.8 56.3 GA 154 7.4 (6.3) (1.26) 2 Years: | (2.80)
30mcg Nat 0.2 2.3(1.2)

Alemtuzum
ab 33.0 1  Year:
(Lemtrada), 376 (8.03) 65 21(1.4) |2.0(0.81) 18(0.8) 2.3(5.1)

Cohen 12mg

2012b/C 24 mo

ARE-MS | | Interferon
beta-1a 33.2 1  Year:

(Rebif). 187 (8.48) 65 2.0(1.3) |2.0(0.79) 18 (0.8) 2.2(4.9)
44mcg
Placebo 84 32.6(87) | 67.9 88.1 57(6.0) |27(1.2) ?9\((;3;& 2.8 (4.1)

Cohen

2015/ Glatiramer 9 mo

GATE acetate 2 Years:
(Copaxone), 357 33.8(9) 66.7 82.6 6.4 (6.0) |27(1.2) 18(0.9) 2.5(3.9)
20mg
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Mean
. Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Glatiramer
acetate 2 Years:
(generic), 353 32.6 (8.6) | 66 84.1 55(5.3) |26(1.2) 1.9 (0.9) 2.5(3.5)
20mg
1  Year:
Placebo 88 39.0 (8.7) [ 70 8.1(7.0) [4.6(51) [29(1.3) 13(0.6) 1.4 (3.4)
.0 (8. (7. .6 (5. 9(13) |, Vears: | 146G
1.8 (1.0)
Cohen 1  Year:
2016/ Ozanimod 1.5(1.2)
RADIAN ’ 24 wks 87 38.1(9.2) | 69 6.0(6.4) [6.0(6.4) |[29(1.3) 0.9 (1.4)
0.5mg 2 Years
CE Part
A 2.0 (1.8)
1  Year
Ozanimod 1.3 (0.7)
’ A4 (9. 71 .2 (5. .6 (4.4 29(1.2 1.3 (2.
1.0mg 83 38.4 (9.8) 6.2 (5.8) | 3.6(4.4) 9(1.2) 2 Years 3(2.8)
1.9 (1.1)
Alemtuzum
ab
(Lemtrada), 112 31.9(8.0) | 64.3 0 1.9 (0.74)
Coles 12mg
2008/CA 36 mo
MMS223 | Interferon
beta-1a
(Rebif). 111 32.8(8.8) | 64 0 1.9 (0.83)
44mcg
s Qéemtuzum 34.8 multiple 1 Year | 228
2012/CA 24 mo 426 ; 66 100 drugs 4.5 (2.68) | 2.7 (1.26) B
RE-MS II (1I_2<-:rATr:;trada), (8.36) listed 1.7 (0.86) | (6.02)
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Mean
. Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Interferon
beta-1a 35.8 1  Year: | 210
(Rebif). 202 (8.77) 65 100 4.7 (2.86) | 2.7 (1.21) 15(0.75) | (4.95)
44mcg
Placebo 120 34.0 (7.5) 8.3 (5.5) 2.4(1.2) 35\((162;3: 4.4(7.1)
Comi :
2001/EU/ | Glatiramer | 9 mo )y
C GASG | acetate ears:
(Copaxone), 119 34.1(7.4) 7.9 (5.5) 2.3 (1.1) 2.8 (18) 4.2 (4.8)
40mg
1  Year:
Fingolimod 145
0.79
(Gilenya) 80 40.23 21,95 525 4.97 2.78 (0.79) 0.75
0.5m (9.09) (6.67) (1.34) 2 Years: (1.15)
-omg
: 1.90
Comi (0.84)
2017/GO 18 mo Ty
LDEN Interferon 118 ear
beta-1b '
37.64 4.71 2.09 (0.48) 0.89
(Betaseron; 28 67.86 46.43 )
Betaferon), (9.29) (6.47) (1.05) ?Jears_ (1.91)
250 :
meg (0.84)
Confavre multiple 1 Year:
ux 2.69 1.4 (0.8),
2014/TO Placebo 48 wks 389 38.1(9.1) [ 70 35 I(?sr?egds 7.64 (6.7) (1.36) 5 Years.
WER 2.1(1.1)
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M_ean Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration (yrs) Female Tx DMT mean duration EDSS relapses | legions
Y (D), y (SD) (SD)
(SD), s
i i 1  Year:
Teriflunomid
. 8.18 2.71 1.4 (0.7),
e (Aubagio), 372 38.2(9.4) | 69 34 (6.73) (1.35) 2 Y(ears):
14mg 2.1(1.2)
. . 1  Year:
Teriflunomid
. 8.18 2.71 14 (0.7
e (Aubagio), 408 | 37.4(94) |74 30 6.75) %) i Yéars?
7mg 2.1(1.1)
De Placebo 60 35.2 70
Stefano (10.5)
2010, Interferon 16 wks
e beta-1a 120 | 34.0(7.8) | 73
IMPROV (Rebif), .0 (7.
E 44mcg
Interferon 2 Years
beta-1a (annualiz
(Avonex) 92 34.9(7.9) | 62 6.7 (5.4) 1.96 (0.7) ed): 1.38
Durelli 30ng (0.52)
2002/INC | |nterferon 24 mo 5 vears
OMIN beta-1b (annualiz
(Betaseron; 96 38.8(7.1) | 68.8 5.9 (4.2) 1.97 (0.7) ed): 1.52
Betaferon), © 67) '
250mcg '
Interferon
Etemadif | beta-1a 1 Year:
ar 2006 (Avonex) 24 mo 30 28.1(1.2) | 80 2.9 (2.3) 1.9(1.1) 2.0(0.8)
30mcg
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M_ean Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment D . N Age (SD) duration, p (SD) .
uration (yrs) Female Tx DMT mean duration EDSS relapses | legions
Y (SD), y (SD) (SD)
(SD), s
Interferon
beta-1a 1  Year:
(Rebif), 30 274 (1.2) | 77 3.0(2.2) 2.1(1.0) 2.4 (1.0)
44mcg
Interferon
beta-1b 1  Year:
(Betaseron; 30 29.9(1.4) | 70 3.7 (2.3) 1.9 (0.7) 22(0.7) :
Betaferon), ' '
250mcg
Placebo 363 36.9 (9.2) | 69 31 4.8 (5.0) 2.6 (1.2) ] 4 (g‘;?“
Dimethyl
Fox fumarate 1 Year:
2012/ (Tecfidera), 06 i 359 37.8(9.4) | 68 28 4.9 (5.1) 2.6 (1.2) 1.3 (0.6)
CONFIR | 240mg (bid)
M Glatiramer
acetate 1  Year:
(Copaxone), 350 36.7 (9.1) [ 71 29 4.4(4.7) 2.6 (1.2) 14(0.6)
20mg
Giovann | Placebo 437 38.7(9.9) | 65.9 32.5 8.9 (7.4) 2.9 (1.3) 0.8 (2.1)
o Cladribi 96 wks 37.9
2010/CL | ~'adribine, 433 ' 68.8 26.1 7.9(7.2 2.8 (1.2 1.0 (2.7
ARITY 3.5 mg/kg (10.3) (7.2) (1.2) (2.7)
Placebo 96 weeks | 408 | 38.5(9.1) | 75 42 5.8 (5.8) (21'4284) 1 3(8(‘3?“ 1.6 (3.4)
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M_ean Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment D . N Age (SD) duration, . (SD) .
uration (yrs) Female Tx DMT mean duration EDSS relapses | legions
Y (D), y (SD) (SD)
(SD), s
g&IgIDE E‘I:“n::gty; 410 38.1 (9.1) | 72.2 40 5.6 (5.4) 24(120) | 1, Year |45 33
FINE (Tecfidera), ' ' ' ' ' ' ' 1.3 (0.7) ' '
240mg (bid)
Interferon 1 Year:
beta-1a 3.71 6.25 2.75 )
) 411 36.9(9.3) | 66.2 28.6 1.33
Hauser | (Rebif), (9:3) @63) | (598 | (129) | 5en
2017a/0 | 44mcg 96 wks
PERA | ; )
Ocrelizuma 3.82 6.74 286 1  Year:
b (Ocrevus), 410 37.1(9.3) | 65.9 26.2 (4.80) (6.37) (1.24) 1.31
600mg ' ' ’ (0.65)
Interferon 1 Year:
beta-1a 413 6.68 2.84 '
. 418 374 (9 67 24.7 1.34
Hauser | (Rebif), ®) G07) | ©13) | (138) | o7y
2017b/0 | 44mcg 96 wks
PERA Il ; }
t())crehzuma 415 6.72 278 1 Year:
(Ocrevus), 417 37.2(9.1) | 65 271 (4.95) (6.10) (1.30) 1.32
600mg ' ' ' (0.69)
2 Years:
Placebo 123 gGE) 06,1715 g'é’) ©3, é‘ES) 01136 (01,
SE
IFNb )
MSSG Ibnterf<1a[)on 2yr )y
1993 eta- ears:
(Betaseron: 124 255)2 (06, | 694 g'é) 04, g'g) 01134 (02,
Betaferon), SE)
8 mlU
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M_ean Mean Mean Mean
Stud Treatment Study N Xle:n(sn) % % prior | % prior g:js.:e:;en symptom z\llseba)n prior Gd+
y Duration g Female Tx DMT ’ | duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
1  Year: | 2.32
Placebo 143 (35'54 se) | 72 g'é)(0'49' é‘é’)(om' 1.2 (0.05, | (0.37,
Jacobs Y SE) SE)
1996/MS | |nicrferon 104 wks 1 Year: | 3.17
CRG beta-1a 158 36.7 25 6.6 (0.46, 24 (006, | 15 005 | (062
(Avonex) (0.57, SE) SE) SE) S.E) T SE) ’
30mcg
2 Years:
Placebo 126 34.3 (6.5) | 76.2 6.6 (5.1 24 (1.3
Johnson (6.9) (5:1) (1.3) 2.9(1.1)
1?95/C°‘1’ Glatiramer | 24 mo
IR acetate 2 Years:
Trial (Copaxone) 125 34.6(6) |704 7.3 (4.9) 28(12) |59 (13
20mg
1  Year:
1.4 (0.7),
Placebo 418 37.2(8.6) | 71.3 40.4 8.1(6.4) 2.5(1.3) 2 Years: 1.3 (2.9)
Kappos 2.2(1.2)
2010/FR 24 mo
EEDOMS Fingolimod 15 z(oeg;'
(Gilenya), 425 36.6 (8.8) | 69.6 42.6 8.0(6.6) |2.3(1.3) 2' Yeérs: 1.6 (5.6)
0.5mg 2.1 (1.1)
Placebo 54 38 (8.8) 67 30 2.7 4.8 3.2(1.4) 1.6 (4.05)
Kappos Ibntterf(1eron 24 wks
2011 eta-1a 54 38.1 (9.3) | 59 31 3.3 5.3 3.1 (1.5) 2.3 (5.26)
(Avonex)
30mcg
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M_ean Mean Mean Mean
Study Latzel) % % prior | % prior i symptom LofzE prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Ocrelizuma
b (Ocrevus), 55 35.6 (8.5) | 64 53 3.6 6.5 3.5(1.5) 3.9 (9.88)
600mg
1 Year:
1.3 (0.6),
Placebo 461 38.1(9.2) [ 67.9 13.7 7.6 (6.4) 2.7 (1.2) 2 Years: 1.4 (3.7)
Khan 1.9 (0.9)
2013/GA 12 mo
LA Glatiramer 1  Year:
acetate 1.3 (0.6),
(Copaxone), 943 37.4(9.4) | 68 13.6 7.7 (6.7) 2.8(1.2) 2 Years: 1.7 (4.7)
40mg 1.9 (0.9)
Placebo 7 34.5 71 7 3.1
Interferon
Knobler | ,ci5-1p 24 wks
1993 (Betaseron; 6 35.4 33 4.2 2.7
Betaferon),
250mcg
Glatiramer
acetate 1 Year:
(Copaxone), 259 39 (9.5) 71.4 1.0 (2.9) 1.9 (1.2) 16(0.7) 4.6 (7.6)
2013/Co 36 mo
mbiRx Interferon
beta-1a 37.6 1  Year:
(Avonex) 250 (10.2) 69.2 1.4 (4.0) 2.0(1.2) 17(0.9) 4.1 (5.5)
30mcg
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Mean o o . o . (I\::I;ZZSe 4 EET Mean Mt_ean AGED
Study Treatment bzl N Age (SD) o AT e duration i ] (SD) prior (o2
Duration (yrs) Female Tx DMT mean ’ | duration EDSS relapses | legions
Y (D), y (SD) (SD)
(SD), s
Glatiramer
acetate 2.33
(Copaxone), 378 36.8(9.5) | 72 (1.31) 1.65 (4.7)
2008/RE 96 wks
GARD Interferon
beta-1a 2.35 1.47
(Rebif), 386 | 36.7(9.8) | 69 (1.28) (4.95)
44mcg
Interferon
beta-1a 31.11
(Avonex) 20 ©676) |8
30mcg
Mokhber | Interferon
2015/ beta-1a 27.78
IRCT201 | (Rebif), 12mo | %2 (8.01) 60.9
40419528 | 44mcg
ON16 Interferon
beta-1b
(Betaseron; 23 (22?7985) 72.7
Betaferon), '
250mcg
4.4 (5.7), 1 Year: 1| 2.1 (0.62,
S Placebo 61 39.2(8.7) | 67 8.6 (7.9) 2.5 3Years: 3 | SE)
i id | 36 wks
r2006 | Teriflunomid 6.0 (5.6) 1 Year: 1123 (0.6
$n(12ubag|o), 61 40.1(9.3) | 75 10.3 (8.1) 2.5 3Years: 2 | SE)
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Mean
. Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Teriflunomid ) 2.32
e (Aubagio), 57 401 (9.1) | 78.9 5.4 (6.2) 2.0 1Year: 1,1 461,
8.5(7.1) 3Years: 3
14mg SE)
Sézt;:taemer 352 1 Year 1.8 (0,2)
448 (27,43, 68.3 5.1 2.28 " | [median,
(Copaxone), 1.6
0'Conno | 20mg IQR) (IQR)]
r
2009/BE | Interferon 2yr
YOND beta-1b 35.8 1 Year: 2.3 (0,2)
(Betaseron; 897 (28,43, 69.9 5.3 2.35 16 " | [median,
Betaferon), IQR) ' (IQR)[
250mcg
1  Year:
2.68 1.4 (0.7), | 1.66
Placebo 363 38.4 (9) 75.8 24.8 8.6 (7.1) (1.34) 2 Years: | (3.55)
2.2(1)
?Conno Teriflunomid 268 14 Z(Oe?;:
2011/TE srT(]Aubagm), 108 wks 366 374 (9) 69.7 27.9 8.8 (6.8) (1.34) 2 Years. 1.5 (3.96)
MSO 9 2.3(1.2)
. . 1  Year:
Teriflunomid
. 2.67 1.3 (0.7), | 1.81
::A4(r¢]\ubag|o), 359 37.8(8.2) | 71 28.4 8.7 (6.7) (1.24) 2 Years: | (5.17)
9 2.2 (1)
Panitch Ibne’}rtearf?;on 2 Years:
2002/EVI . 48 weeks | 339 38.3 74.9 6.5 2.3 "11.9
(Rebif), 2.6
DENCE 44
mcg
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M_ean Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Interferon
beta-1a 2 Years:
Avonex 338 374 74.6 6.7 2.3 26 2.5
( )
30mcg
1  Year:
Placebo 315 36.7 (7.8) | 67 6 2.3(1.2) 2.0 (4.8)
1.5 (0.77)
e 2 s o
Natalizuma | more 1 Year
IRM b (Tysabri), 627 35.6 (8.5) | 72 5 23(12) |153 2.2 (4.7)
300mg (0.91)
Placebo 187 | 346 75 43 2.4 (1.2) (21Y39')ar3: 3
Interferon
beta-1a 2 Years: 3
PRISMS | (Rebif), - 189 34.8 67 5.4 2.5(1.2) (1.1)
1998 22mcg
Interferon
beta-1a 2 Years: 3
(Rebif), 184 35.6 66 6.4 2.5(1.3) (1.1)
44mcg
Interferon T Year
RADIAN 1.3
beta-1a 35.1 3.63 6.36 2.49
gE Part (Avonex) 24 mo 441 (9.07) 68.9 92.3 28.6 (4.613) (6.065) (1.158) (20.58\)(,ear
30mcg 1.8 (0.86)
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M_ean Mean Mean Mean
Study . % % prior | % prior i symptom LofzE prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
1 Year:
. 1.4
Ozanimod, 354 3.5 6.23 2.48
0.5mg 439 | (882 65.4 92 29.8 4207) | (6547) | (1.166) (20'63()3’%_
1.8 (0.9)
1 Year:
. 1.3
Ozanimod, 3.97 6.92 2.55
1.0mg 433 36 (8.89) [ 67.2 92.8 28.4 (5.171) (6.201) (1.145) (20.53();&8.
1.7 (0.82)
1 Year:
1.7 (1.6),
Placebo 57 35(8.9) 68.4 8.2 (7.3) 21 (1.7) 5 Years 1.6 (3.05)
Saida 6 mo 2.8 (3.0)
2012 . . 1  Year:
Fingolimod 14 (1.0)
(Gilenya), 57 35(9) 70.2 8.2 (6.8) 2.3(1.9) 2' Yeérsj 1.2 (2.08)
0.5mg 22 (1.4)
1 Year:
Placebo 47 35.1(8.2) | 68 85 5.1 (4.9) 6.8 (5.5) 2.1(1.5) 1.9 (1.0) 0.7 (1.9)
Saida o4 K ' '
2017 Natalizuma weeks 1 Year
b (Tysabri), 47 37.7(8.6) |72 91 5.9 (5.0) 8.7 (5.7) 2.5(1.6) 2.0 (1.2) "10.9(2.7)
300mg ' '
1 Year:
Saida 1.4 (0.7)
2019 Placebo 24 weeks | 113 36.0 (7.5) | 74 57 1.9(1.3) 3 Years: 1.5(3.2)
2.3(1.5)
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Mean
. Mean Mean Mean
Study . % % prior | % prior i symptom LofzE prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Dimethyl 1 Year:
fumarate 1.4 (0.7)
(Tecfidera), 111 37.3(8.3) | 70 57 2.2 (1.3) 3 VYears: 1.6 (4.9)
240mg (bid) 2.5(1.7)
Interferon ] 36Year:
beta-1a 40.26 1.01 4.51 .
(Rebif) 65 (9.80) 70.8 (2.35) (6.70) 22'52) -
Singer 44meg w/relapse
2012/RE 12 wks
FORMS Interferon 1  Year:
beta-1b 1.30
(Betaseron; 64 ?5'5768) 68.8 (149032) 2567646) (0.46) out
Betaferon), ' ' ' of 50
250mcg w/relapse
Interferon 13 Year:
beta-1a 35.9 3.71(4.36 | 6.88 2.62 .
(Avonex) 448 9.11) 67 95.3 33.7 1) (5.877), (1.138) (20.53()a,ars. 1.7 (3.22)
30meg 1.7 (0.84)
1 Year:
. 1.3
SUNBEA | Ozanimod, 3.70(4.51 | 7.16 2.65
M 0.5mg 24 mo 451 36 (9.43) |69 925 29.3 8) (6.255), (1.135) (0.57), . 1.6 (2.95)
2 Years:
1.7 (0.84)
1  Year:
. 1.3
Ozanimod 34.8 3.60(4.19 | 6.85 2.61
’ 447 63.3 94.4 28.6 (0.57), 1.8 (3.41)
1.0mg (9.24) 3) (6.449) (1.160) 5 Years:
1.8 (0.86)
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Mean
. Mean Mean Mean
Study L, CEL % % prior | % prior CIEEED symptom L LB prior Gd+
Study Treatment . N Age (SD) duration, p (SD) .
Duration Female Tx DMT duration relapses | legions
(yrs) mean (SD), y EDSS (SD) (SD)
(SD), s ’
Interferon 1 Year:
beta-1a 1.2 (1.0),
(Rebif), 104 37 (10.6) | 68.3 24.0a 7.7(7.6) |2.0(1.2) 2 Years:
44mcg 1.7 (1.1)
::lﬁrmers Teriflunomid 13 Z)eg;:
2014/TE %T(]Aubaglo), 48 wks 109 35.2(9.2) [ 64.2 21.1a 7.0(6.9) |2.0(1.2) 2 Years-
NERE 9 1.7 (0.9)
Teriflunomid 36.8 1 y éeg;:
$4(rlr-\]ubag|o), 111 (10.3) 70.3 11.7a 6.6 (7.6) |23(1.4) 2 Years:
9 1.7 (0.9)
1 Year: 1
(1,2)
[median,
Placeb 450 37.5 71.3 6 1.2 4.7 25 (aR)
acebo ' ’ ' ' ' 2 Years: 2
(1.2)
Vollmer HnQelg)l‘Fn,
2014/BR 24 mo " 1
ear:
AVO (1,2)
[median,
Interferon beta- (IQR)[
1a  (Avonex) 447 38.5 68.7 9.4 1.4 5.3 25
30meg 2 Years: 2
(1.2)
[median,
(IQR)(

Source: (Pharmerit International 2019a)
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A11. Priority question: Please provide the following information:

a. The source of all data for each outcome in the NMAs in the company’s
submission (e.g. whether the data used are from a published trial report,
from the ICER 2017 report, etc).

Data sources for ARR, CDP, and discontinuation outcomes are reported in the Appendix
tables 1.1-1.4 (Pharmerit International 2019b). Data for AEs, serious AEs, and lesion counts
were all taken from the trial publications (or CSR for RADIANCE and SUNBEAM). This tables

are reproduced below.

Clarification questions Ozanimod [ID1294] Page 25 of 70



Table 7 — Data input for ARR NMA (Table 1.1 from Appendix)

Person- Person- Person-
Study DR Arm 1 ITIEEL G years Arm 2 ITIEEL 52 years Arm 3 e @ years
source relapses relapse relapse
exposure exposure exposure
Glatiramer
Boiko L acetate
2018 Publication | Placebo 7 28 (Copaxone 22 122
), 20mg
Glatiramer
Bornstein R acetate
1987+ ICER Placebo 62 451 (Copaxone 16 47.5
), 20mg
Interferon
el o e
2009/BEC | ICER® c 23 70.59 ) 25 68.04
OME* (Copaxone ;
), 20mg Betaferon),
250mcg
Glatiramer Interferon Interferon
Calabrese . acetate beta-1a beta-1a
2012* ICER (Copaxone 48 9% (Avonex) 4 94 (Rebif), 37 92
), 20mg 30mcg 44mcg
Calabresi Fingolimod
2014a/FRE | ICER¢ Placebo 246 615 (Gilenya), 131 623.8
EDOMS II* 0.5mg
Peg-
Calabresi Ibn(;r:aarf?;on
2014b/AD | ICER® Placebo 167 420.9 : 103 404.3
. (Plegridy),
VANCE
125mcg
EOW
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Data Number of | Person- Number of | Person- Number of | Ferson-
Study Arm 1 years Arm 2 years Arm 3 years
source relapses relapse relapse
exposure exposure exposure
Cohen Fingolimod Interferon
2010/TRA ] . beta-1a
NSFORMS ICER E)Gsnenya), 68 424.6 (Avonex) 137 415.7
" -omg
30mcg
Alemtuzum Interferon
SElET ab beta-1a
2012/CAR | ICERY 119 661.11 . 122 312.82
* (Lemtrada) (Rebif),
E-MS |
, 12mg 44mcg
S
2015/GAT | NICE Placebo 24 61.88 182 512.26
E (Copaxone
), 20mg
Alemtuzum Interferon
Eoles ab beta-1a
2008/CAM | ICER 34 309.09 . 89 247.22
. (Lemtrada) (Rebif),
M223
, 12mg 44mcg
Cohen
2016/RADI
ANCE
PART
A(Cohen o . .
2016)(Coh | ~UPlication | piaceno | 22 44 Ozanimod, | 45 435 Ozanimod, | 4, 415
en 0.5 mg 1.0 mg
2016)(Coh
en
2016)(Coh
en 2016)
Coles Alemtuzum Interferon
2012/CAR | ICER. ab 236 907.69 beta-1a 1 5o 386.54
% NICE (Lemtrada) (Rebif),
E-MS I
, 12mg 44mcg
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Data Number of | Person- Number of | Person- Number of | Person-
Study Arm 1 years Arm 2 years Arm 3 years
source relapses relapse relapse
exposure exposure exposure
Confavreu Teriflunomi Teriflunomi
X . de de
2014/TOW ICERI Placebo 296 608.4 (Aubagio), 235 614 (Aubagio), 177 573.6
ER* 7mg 14mg
De Interferon
Stefano beta-1a
2010/IMPR NICE Placebo 6 18.14 (Rebif), 5 35.96
OVE 44mcg
Interferon
. Interferon beta-1b
gl beta-1a (Betaseron
2002/INCO | ICER 126 180 ) 95 190
MIN* (Avonex) ;
30mcg Betaferon),
250mcg
Interferon
Interferon beta-1b Interferon
Etemadita K beta-1a (Betaseron beta-1a
r 2006* ICER (Avonex) | 36 60 : 21 60 (Rebif) 18 60
30mcg Betaferon), 44mcg
250mcg
Comi Glatiramer
omi acetate
2001/EU/C | NICE Placebo 91 75.21 61 75.31
GASG (Copaxone
), 20mg
Interferon
Comi Fingolimod ?Ei?;t;ron
2017/GOL | Publication' | (Gilenya), | 20 166.67 ) 22 56.41
12 0.5mg Betaferon),
250mcg
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Person-

Person-

Person-

Data Number of Number of Number of
Study Arm 1 years Arm 2 years Arm 3 years
source relapses relapse relapse
exposure exposure exposure
F Dimethy! Glatiramer
ox ICER fumarate acetate
2012/CON ’ Placebo 212 561.43 (Tecfidera) | 124 552.99 163 569.62
. NICE (Copaxone
FIRM ,  240mg ), 20m
(bid) Sl
Giovanno
ni NICE Placebo | 252 7411 Cladribine, | ;g 767.1
2010/CLA ' 3.5 mg/kg '
RITY
Dimethyl
Gold ICER fumarate
2012/DEFI ’ Placebo 246 612.35 (Tecfidera) | 128 628.61
" NICE
NE , 240mg
(bid)
Hauser Rituximab
2008/HER | ICER Placebo 19 27.2 (Rituxan), 21 59.2
MES* 1000mg
H Interferon Ocrelizum
auser beta-1a ab
2017a/OP | ICER . 219 756.2 121 754.3
ERA I* (Rebif), (Ocrevus),
44mcg 600mg
Interferon Ocrelizum
G beta-1a ab
2017b/OP | ICER . 223 769.1 123 767.2
ERA II* (Rebif), (Ocrevus),
44mcg 600mg
IFNB Interferon
Multiple beta-1b
Sclerosis | ICER, (Betaseron
Study NICE Placebo 266 209.2 : 173 207
Group Betaferon),
1993* 250mcg
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Data N | e Number of | F 2reon- Number of | F erson-
Study Arm 1 years Arm 2 years Arm 3 years
source relapses relapse relapse
exposure exposure exposure
Interferon
Jacobs beta-1a
1996* ICER Placebo 225 274 (Avonex) 196 293
30mcg
Johnson Glatiramer
1995/Copo | |~ Placebo | 210 250 acetate 161 273
lymer1 (Copaxone
Trial* ), 20mg
Kappos Fingolimod
2010/FRE | ICER" Placebo 307 766.3 (Gilenya), 146 810.3
EDOMS* 0.5mg
Interferon Ocrelizum
Kappos ICER, beta-1a ab
2011 Eubllcatlon Placebo 16 28.73 (Avonex) 9 24.73 (Ocrevus), 3 23.62
30mcg 600mg
Sl
2013/GAL | ICERr Placebo 223 442.5 293 884.4
A (Copaxone
), 40mg
Interferon
beta-1b
Knobler | \,~¢ Placebo | 5 238 (Betaseron |, 23
1993 ;
Betaferon),
250mcg
Lublin Glatiramer Interferon
2013/Com | \CER acetate | 4 650.7 beta-1a — | o7 604.4
i NICE (Copaxone (Avonex)
biRx
), 20mg 30mcg
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Data N | e Number of | F 2reon- Number of | F erson-
Study Arm 1 years Arm 2 years Arm 3 years
source relapses relapse relapse
exposure exposure exposure
Mikol Glatiramer Interferon
2008/REG | 'CER acetate 194 669.5 beta-Ta 544 669.5
ARD* NICE (Copaxone (Rebif),
), 20mg 44mcg
Teriflunomi Teriflunomi
O'Connor de de
2006 NICE Placebo 33 40.85 (Aubagio), 24 41.19 (Aubagio), 19 35.31
7mg 14mg
Interferon
O'Connor Glatiramer beta-1b
2009/BEY | CER acetate | 57, 1099.5 (Betaseron | g4, 2260
OND* NICE (Copaxone ;
), 20mg Betaferon),
250mcg
O'Connor ggrlﬂunoml g§r|flunom|
2011/TEM | ICERY Placebo 335 627.7 . 233 633.7 . 227 615
. (Aubagio), (Aubagio),
SO
7mg 14mg
Panitch Interferon Interferon
2002/eviD | [CER beta-1a | 4q5 304.2 beta-ta | 455 304.71
. NICE (Avonex) (Rebif),
ENCE
30mcg 44mcg
Polman Natalizuma
2006/AFFIl | ICER' Placebo 422 578 b (Tysabri), | 276 1200
RM* 300mg
Interferon Interferon
PRISMS beta-1a beta-1a
1998* ICERs Placebo 479 374.22 (Rebif), 344 378.02 (Rebif), 318 365.52
22mcg 44mcg
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Person-

Person-

Person-

Data Number of Number of Number of
Study Arm 1 years Arm 2 years Arm 3 years
source relapses relapse relapse
exposure exposure exposure
Interferon
RADIANC beta-1a Ozanimod, Ozanimod,
E Part B CSR (Avonex) 236 809.88 0.5mg 186 810.26 1.0mg 143 816.81
30mcg
Saida Fingolimod
NICE Placebo 27 27 (Gilenya), 13 26.25
2012
0.5mg
. Natalizuma
Saida .
NICE Placebo 36 20.7 b (Tysabri), | 11 21.39
2017
300mg
Dimethyl
Saida Publication fumarate
2019/APE |, Placebo 34 52.15 (Tecfidera) | 23 51.23
X , 240mg
(bid)
Interferon
Singer beta-1b Interferon
2012/REF | NICE (Betaseron | ; 14.61 beta-Ta | 4, 13.92
ORMS ; (Rebif),
Betaferon), 44mcg
250mcg
Interferon
SUNBEAM | CSR beta-1a | 44, 504.92 Ozanimod, | 4,5 510.72 Ozanimod, | o7 507.59
(Avonex) 0.5mg 1.0mg
30mcg
Vermersc Interferon Teriflunomi Teriflunomi
h ‘ beta-1a de de
2014TEN | 'CER (Rebif), 25 121 (Aubagio), |28 136.2 (Aubagio), | 3° 132.2
ERE* 44mcg 7mg 14mg
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Data Number of | Person- Number of | Person- Number of | Férson-
Study Arm 1 years Arm 2 years Arm 3 years

source relapses relapse relapse

exposure exposure exposure
Vollmer Ln(;c;earﬁ;on
2014/BRA | ICERvY Placebo 275 809 215 825
VO* (Avonex)
30mcg

Source: (Pharmerit International 2019b)

*Included in the ICER analysis of ARR

aNICE used 46 and 47 person-years of exposure, respectively

bNICE used 69.7 and 67.57 person-years of exposure, respectively

cNICE used 52, 51, 40 number of relapses and 103, 102, 101 person-years of exposure, respectively
dNICE used 623.81 person-years of exposure

eNICE used 181, 116 number of relapses and 445.25, 425.74 person-years of exposure, respectively.
fNICE used 89, 179 relapses and 423.81, 416.28 person-years of exposure, respectively

gNICE has the same data

hCalculated from ARR and sample size, based on 0.6 mo of follow-up.

iNICE used 592, 602.56, 553.125 person-years of exposure, respectively

JNICE has the same data

kNICE used 57, 65, 66 for relapses and 60, 90, 60 for person-years of exposure, respectively
ICalculated from reported number of relapses and ARR

mNICE used 272.88 rather than 273

nNICE used 246, 131 for number of relapses and 615, 623.81 person-years of exposure, respectively
oNICE used 24.38, 28.84 for person-years of experience, respectively, for placebo and Avonex.
pNICE used 215, 290 for number of relapses and 445.5, 901 person-years of experience, respectively
gNICE used 620.37, 629.73, 613.51 for person-years of experience, respectively

rNICE used 472, 204 for number of relapses and 738, 1338 person-years of exposure, respectively
sNICE used 354, 366, 363 for person-years of experience, respectively

tNICE used 29, 63, 39 for number of relapses and 126.09, 143.16, 144.44 for person-years of experience, respectively
uNICE used 808.82, 826.52 for person-years of experience, respectively.
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Table 8 — Data input for CDP12* (Table 1.2 from Appendix)

Data Dura
Study Sourc | tion | Arm1 rIN [% | Arm2 r/N % | Arm 3 r/N %

e (yrs)
Bornstein 11/2 | 47. | Glatiramer acetate 20.
1987 NICE |2 Placebo 3 |8 | (Copaxone), 20mg 525 |
Calabresi
2014a/FREED ICER, 2 Placebo 103/] 29. Fingolimod (Gilenya), 0.5mg 91135 | 25.

NICE 355 [0 8 4
OMS I
gg}jﬁ'ﬁs‘;v an | icer |2 Placabo 50/5 | 10. | Peg-Interferon beta-1a 31151 | ¢ 4
CE 00 0 (Plegridy), 125mcg EOW 2 '
el Fingolimod 25/4 Interferon beta-1a (Avonex) | 34/43
2010/TRANFO | ICER? | 2 '9 5.8 7.9

(Gilenya), 0.5mg 29 30mcg 1
RMS
el Alemtuzumab 16/1 | 14. | Interferon beta-1a (Rebif) 30/11 | 27
2008/CAMMS2 | ICER® | 3 ’ ’ '
23 (Lemtrada), 12mg 12 3 44mcg 1 0
Confavreux 76/3 | 19. . . . 86/40 | 21. | Teriflunomide 58/3 | 15.
2014/TOWER ICER® | 2 Placebo 88 6 Teriflunomide (Aubagio), 7mg 7 y (Aubagio), 14mg 70 7
Fox . .
62/3 | 17. | Dimethyl fumarate 47/35 | 13. | Glatiramer acetate 56/3
d
:nmz’CONF'R ICER?® | 2 Placebo 63 |1 | (Tecfidera), 240mg (bid) 9 1| (Copaxone), 20mg |50 |16
Giovannoni Public 90/4 | 20. o 62/43 | 14.
2010/CLARITY | atione 2 Placebo 37 6 Cladribine, 3.5 mg/kg 3 3
Gold . 110/ | 27. | Dimethyl fumarate 65/40 | 15.
2012/DEFINE | 'CER |2 Placebo 408 |0 | (Tecfidera), 240mg (bid) 9 9
Hauser ,
Interferon beta-1a 53/4 | 12. | Ocrelizumab (Ocrevus), 34/41

2017a/OPERA | ICER9 | 2 (Rebif), 44mcg 11 9 600mg 0 8.3
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Data Dura
Study Sourc | tion | Arm 1 rIN | % Arm 2 r/N % | Arm 3 r/N %
e (yrs)
Hauser .
Interferon beta-1a 73/4 | 17. | Ocrelizumab (Ocrevus), 47/41 | 11.
FOTTBIOPERA | ICER? | 2 (Rebif), 44meg 18 |5 |600mg 7 3
IFNb MSSG h 56/1 | 45. | Interferon beta-1b 43/12 | 35.
1993 ICER" | 2 Placebo 22 |9 | (Betaseron: Betaferon), 8 miU | 2 2
Johnson .
ICER, 31/1 | 24. | Glatiramer acetate 27112 | 21.
1995/Copolym | \,~F’ | 2 Placebo 26 |6 | (Copaxone), 20mg 5 6
er 1 trial
Kappos
2010/FREEDO | 'CER: | 5 Placebo 10171 24. | Eingolimod (Gilenya), 0.5mg | £2/42 | 17-
MS NICE 418 | 2 5 6
Khan 17/4 Glatiramer acetate 42/94
2013IGALA | 'CER |1 Placebo 61 |37 | (Copaxone), 40mg 3 45
. Interferon beta-1b
O'Connor i Glatiramer acetate 90/4 | 20. ] 188/8 | 21.
2009/BEYOND | 'CER |2 (Copaxone), 20mg |48 |1 | (Betaseron; Betaferon), 97 |0
250mcg
O'Connor a 99/3 | 27. . . . 79/36 | 21. | Teriflunomide 72/3 | 20.
2011/TEMSO NICE? | 2 Placebo 63 3 Teriflunomide (Aubagio), 7mg 5 6 (Aubagio), 14mg 58 1
Panitch
Interferon beta-1a 43/3 | 12. | Interferon beta-1a (Avonex) 49/33 | 14.
2O02(EVIDENG | ICER 1 (Rebif), 44mcg 39 |7 |30meg 8 5
Polman ICER, ° Placebo 91/3 | 28. | Natalizumab (Tysabri), 107/6 | 17.
2006/AFFIRM NICE 15 9 300mg 27 1
PRISMS ICER | 2 Placebo 77/1 | 41. | Interferon beta-1a (Rebif), 64/18 | 33. | Interferon beta-1a 54/1 | 29.
1998/PRISMS 87 2 22mcg 9 9 (Rebif), 44mcg 84 3
RADIANCE Interferon beta-1a 50/4 | 11. . 41/43 . 54/4 | 12.
PART B CSR 2 (Avonex) 30mcg 41 3 Ozanimod, 0.5mg 9 9.3 | Ozanimod, 1.0mg 33 5
Interferon beta-1a 19/4 . 17/45 . 13/4
SUNBEAM CSR 1.13 (Avonex) 30mcg 48 4.2 | Ozanimod, 0.5mg 1 3.8 | Ozanimod, 1.0mg 47 2.9
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Data Dura

Study Sourc | tion | Arm 1 rIN | % Arm 2 r/N % | Arm 3 r/N %
e (yrs)

Vollmer ICER, 3 Placebo 60/4 | 13. | Interferon beta-1a (Avonex) 46/44 | 10.

2014/BRAVO NICE 50 3 30mcg 7 3

Source: (Pharmerit International 2019b)

*The NICE Cladribine assessment frequently used denominators including patients randomized, but never receiving treatment. The ICER assessment (and the current assessment) excluded these
patients

aCalculated from Kaplan-Meier curve

bNICE used 11/113, 24/111 respectively

cData from Figure 2; NICE used 76/389, 86/408, 58/372

dNICE used 62/363, 47/362, 56/360, respectively

eWeek 0-96 patients are reported in post-hoc analysis; NICE used 103/437, 65/433, respectively
fNICE used 89/410, 57/411, respectively

glTT results reported in supplement

hNICE used 56/123, 43/124 respectively

iNICE used 92/448,244/857, respectively

JNICE used 68/187, 49/189, 47/184, respectively

Table 9 — Data input for CDP24* (Table 1.3 from Appendix)

Data Dura
Study Sourc | tion [ Arm1 rIN | % | Arm2 r/N % | Arm3 r/N %
e (yrs)
Cadavid Glatiramer acetate 15. | Interferon beta-1b (Betaseron; 11.
2009/BECOME NICE |2 (Copaxone), 20mg 6/39 4 Betaferon), 250mcg 4136
Calabresi
2014a/FREED | ICER | 5 Placebo 63/3 1 17. | Fingolimod (Gilenya), 0.5mg | 493 | 13.
NICE 55 7 58 7
OMS i
(2::1h2ebr;c - | Interferon  beta-1a [ 20/1 | 10. | Alemtuzumab  (Lemtrada), | 30/3 | o
MS | (Rebif), 44mcg 87 7 12mg 76 '
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Data Dura
Study Sourc | tion [ Arm1 rIN | % | Arm2 r/N % Arm 3 r/N %
e (yrs)
ol Interferon  beta-1a | 24/1 | 21. | Alemtuzumab (Lemtrada), | 8/11
2008/CAMMS2 | ICERP | 3 . ’ ’ 7.1
23 (Rebif), 44mcg 11 6 12mg 2
Lol Interferon  beta-1a | 40/2 | 19. | Alemtuzumab  (Lemtrada), | 54/4 | 12
ANZCARES | ICERT 12| (Rebi), 44mcg 02 |8 |12mg 2% |7
Confavreux 46/3 | 11. . . . 61/4 | 15. | Teriflunomide 43/3 | 11.
2014/TOWER NICE |2 Placebo 88 9 Teriflunomide (Aubagio), 7mg 07 0 (Aubagio), 14mg 70 6
Durelli ICER, 2 Interferon  beta-1a | 28/9 | 30. | Interferon beta-1b (Betaseron; | 13/9 | 13.
2002/INCOMIN | NICE (Avonex) 30mcg 2 4 Betaferon), 250mcg 6 5
Fox . ) .
45/3 | 12. | Dimethyl fumarate (Tecfidera), | 28/3 Glatiramer acetate | 38/3 | 10.
d
:I|012/CONFIR ICERY [ 2 Placebo 63 4 240mg (bid) 59 7.8 (Copaxone), 20mg 50 9
Giovannoni Public 56/3 - 35/3
2010/CLARITY | ation® 2 Placebo 66 15 | Cladribine, 3.5 mg/kg 93 8.9
Gold . 69/4 | 16. | Dimethyl fumarate (Tecfidera), | 52/4 | 12.
2012/DEFINE | 'CER' | 2 Placebo 08 |9 | 240mg (bid) 09 |7
Hauser .
Interferon  beta-1a | 43/4 | 10. | Ocrelizumab (Ocrevus), | 27/4
SOTTAOPERA | ICER® | 21 (Rebif), 44meg 11 |5 |600mg 10 |66
Hauser :
ICERY Interferon  beta-1a | 56/4 | 13. | Ocrelizumab (Ocrevus), | 36/4
ﬁO17blOPERA N 2 (Rebif), 44mcg 18 4 600mg 17 8.6
IFNb MSSG | Public 3 Placebo 34/1 | 27. | Interferon beta-1b (Betaseron; | 25/1 | 20.
1993 ation 22 9 Betaferon), 8 miU 22 5
Jacobs ICER, ° Placebo 50/1 | 35. | Interferon beta-1a (Avonex) | 35/1 | 22.
1996/MSCRG NICE 43 0 30mcg 58 2
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Data Dura
Study Sourc | tion [ Arm1 rIN | % | Arm2 r/N % Arm 3 r/N %
e (yrs)
Kappos
2010/FREEDO :\ﬁ(E:E 2 Placebo 12/4 ;8' Fingolimod (Gilenya), 0.5mg 22’4 ;8'
MS
Lublin ICER | 3 Glatiramer acetate | 61/2 | 24. | Interferon beta-1a (Avonex) | 52/2 | 25.
2013/CombiRx (Copaxone), 20mg 46 8 30mcg 41 3
Mikol ICER, 2 Glatiramer acetate | 33/3 8.7 Interferon  beta-1a  (Rebif), | 45/3 8.5
2008/REGARD | NICE (Copaxone), 20mg 78 ’ 44mcg 86 '
O'Connor . 68/3 | 18. . . . 51/3 | 18. | Teriflunomide 49/3 | 13.
2011/TEMSO ICERI | 2 Placebo 63 7 Teriflunomide (Aubagio), 7mg 65 6 (Aubagio), 14mg 58 7
Panitch
Interferon  beta-1a | 20/3 Interferon beta-1a (Avonex) | 28/3
EOOZIEVIDENC ICER |1 (Rebif), 44mcg 39 5.9 30mcg 38 8.3
Polman ICER, 72/3 | 22. . . 69/6
2006/AFFIRM NICE 2 Placebo 15 9 Natalizumab (Tysabri), 300mg 27 1.5
RADIANCE Interferon  beta-1a | 29/4 . 32/4 . 42/4
PART B CSR 2 (Avonex) 30mcg 41 6.6 | Ozanimod, 0.5mg 39 6.6 | Ozanimod, 1.0mg 33 9.7
Interferon  beta-1a | 7/44 . 11/4 . 9/44
SUNBEAM CSR 1.13 (Avonex) 30mcg 8 1.6 | Ozanimod, 0.5mg 51 1.6 | Ozanimod, 1.0mg 7 2.0
Vollmer ICER, 5 Placebo 46/4 | 10. | Interferon beta-1a (Avonex) | 35/4 78
2014/BRAVO NICE 50 2 30mcg 47 '

Source: (Pharmerit International 2019b)

*The NICE Cladribine assessment frequently used denominators including patients randomized, but never receiving treatment. The ICER assessment (and the current assessment) excluded these
patients

aNICE used 21/195, 30/386, respectively

bNICE used 19/111, 4/113, respectively

cNICE used 43/231, 54/436, respectively

dNICE used 28/362 rather than 28/359, and 38/360 instead of 38/350

eWeek 0-96 patients are reported in post-hoc analysis (Giovannoni 2011(Giovannoni 2011))
fNICE used 69/410, 52/411
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glTT results reported in supplement;
hNICE used 48/418, 33/417, respectively

iICER used 56/122, 43/122, respectively, which are the CDP12 data from the NICE cladribine assessment. These values are reported in the study.

JNICE used 51/366 rather than 51/365 and 49/359 rather than 49/358.

Table 10 —: Data input for discontinuations (Table 1.4 from Appendix)

Stud
Data
Study Sourc )Igura Arm 1 r/N % Arm 2 r/N % | Arm 3 rIN %
€ tion

. Public 12. | Glatiramer acetate 15/12 | 12

Boiko 2017 ation Placebo 4/31 9 (Copaxone), 20mg 4 1
. . . Interferon beta-1b
Cadavid 2009/ | Public Glatiramer acetate 20. ] 30
BECOME ation 2yr (Copaxone), 20mg 8/39 5 (Betaseron; Betaferon), 11/36 6
250mcg

CrlEllee Public | 24 100/ | 28. | Fingolimod (Gilenya), 86/35 | 24
2014a/ . Placebo
FREEDOMS II ation mo 355 |2 0.5mg 8 .0
Calabresi
2014b/ NCT 48 Placebo 44/5 8.8 Peg-lqterferon beta-1a 76/51 | 14
ADVANCE wk 00 (Plegridy), 125mcg EOW 5 .8
Cohen 2010/ . . .
TRANSFORM NCT 12 Fingolimod (Gilenya), 33/4 77 Interferon beta-1a 49/43 | 11
s mo 0.5mg 31 (Avonex) 30mcg 5 4
Cohen 2012b/ | Public | 24 Alemtuzumab 24/3 6.2 Interferon beta-1a (Rebif), | 31/19 | 15
CARE-MS | ation mo (Lemtrada), 12mg 86 ) 44mcg 5 .9
Cohen 2015/ Public Glatiramer acetate 58/71 | 8.
GATE ation | 9 Mo | Placebo 3/84 136 | Generic), 20mg 2 2
Cohen
2016/RADIAN
CE PART
A(Cohen Public | 24 . 2. .
2016)(Cohen ation wk Placebo 3/88 | 3.4 | Ozanimod, 0.5 mg 2/87 3 Ozanimod, 1.0 mg 1/83 | 1.1
2016)(Cohen
2016)(Cohen
2016)
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Data ST
Study Sourc )I:,)ura Arm 1 rIN | % Arm 2 r/N % | Arm 3 r/N %
€ tion
Coles 2008/ Public | 36 Alemtuzumab 19/1 | 16. | Interferon beta-1a (Rebif), | 45/11 | 40
CAMM223 ation mo (Lemtrada), 12mg 13 8 44mcg 1 5
Coles 2012/ NCT 24 Alemtuzumab 20/4 46 Interferon beta-1a (Rebif), | 56/23 | 27
CARE-MS I mo (Lemtrada), 12mg 36 ) 44mcg 1 7
Comi
2001/Europea
n and Public 712 Glatiramer acetate 5.
Canadian ation 9mo | Placebo 0 58 (Copaxone), 40mg 7119 9
Glatiramer
trial
. . . . . Interferon beta-1b
g&n';;GOLDEN :ttij:rLIC g!ggncgmod (Gilenya), 2/10 8.4 | (Betaseron; Betaferon), 21/51 _411
250mcg
Confavreux NCT 48 Placebo 126/ | 32. | Teriflunomide (Aubagio), 135/4 | 33 | Teriflunomide 128/ | 34.
2014/ TOWER wk 389 |4 7mg 08 .1 | (Aubagio), 14mg 372 | 4
Durelli 2002/ | Public |24 | Interferon beta-1a 19/9 | 20. '(gt:g‘zreorgrf’_eéae't;?eron) s | 11
INCOMIN ation mo (Avonex) 30mcg 2 7 250mcg ’ ’ 5
Fox 2012/ Public | 96 Placebo 85/3 | 23. | Dimethyl fumarate 78/36 | 21 | Glatiramer acetate 68/3 | 18.
CONFIRM ation wk 63 4 (Tecfidera), 240mg (bid) 2 .6 | (Copaxone), 20mg 60 9
Giovannoni .
2010/ zttijgrl:c \?v?( Placebo g;/4 2)3' Cladribine, 3.5 mg/kg 25/43 ;3
CLARITY
Gold 2012/ Public | 96 Placebo 93/4 | 22. | Dimethyl fumarate 96/41 | 23
DEFINE ation wk 10 7 (Tecfidera), 240mg (bid) 1 4
Hauser 2008/ Public | 48 Placebo 14/3 | 40. | Rituximab (Rituxan), 11/69 15
HERMES ation wk 5 0 1000mg .9
Hauser 2017a/ | Public | 96 Interferon beta-1a 71/4 | 17. | Ocrelizumab (Ocrevus), 44/41 | 10
OPERA | ation wk (Rebif), 44mcg 11 3 600mg 0 7
Hauser 2017b/ | Public | 96 Interferon beta-1a 98/4 | 23. | Ocrelizumab (Ocrevus), 57/41 | 13
OPERA Il ation wk (Rebif), 44mcg 18 4 600mg 7 7
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Data Stud
Study Sourc )I:,)ura Arm 1 rIN | % Arm 2 r/N % | Arm 3 r/N %
€ tion
IFNB Multiple
Sclerosis Public |, | bracebo 23/1 | 20. I(rléteetr;(z?rgr?eéae_t;?eron) 24/11 | 20
Study Group | ation y 12 15 | eomen ’ 5 9
1993 9
Public | 104 9/14 Interferon beta-1a 14/15 | 8.
Jacobs 1996 ation wk Placebo 3 6.3 (Avonex) 30mcg 8 9
Kappos 2010/ | Public | 24 Placebo 86/4 | 20. | Fingolimod (Gilenya), 56/42 | 13
FREEDOMS ation mo 18 6 0.5mg 5 2
Public | 24 Interferon beta-1a 7. | Ocrelizumab
Kappos 2011 ation wk Placebo 0/54 |10 (Avonex) 30mcg 4/55 3 (Ocrevus), 600mg 5/56 | 8.9
Khan 2013/ Public | 12 Placebo 31/4 6.7 Glatiramer acetate 84/94 | 8.
GALA ation mo 61 ) (Copaxone), 40mg 3 9
Lublin 2013/ Public | 36 Glatiramer acetate 36/2 | 13. | Interferon beta-1a 56/25 | 22
CombiRx ation mo (Copaxone), 20mg 59 9 (Avonex) 30mcg 0 4
Mikol 2008/ Public | 96 Glatiramer acetate 54/3 | 13. | Interferon beta-1a (Rebif), | 85/38 | 22
REGARD ation wk (Copaxone), 20mg 78 6 44mcg 6 .0
Public | 12 Interferon beta-1a 13. | Interferon beta-1a 13
LS Gl A ation mo (Rebif), 44mcg 3/23 0 (Avonex) 30mcg 3/23 .0
O'Connor Public | 36 Teriflunomide (Aubagio), 4. | Teriflunomide 12/5 | 21.
2006 ation |wk | P1acebo 4061166 | 70g 361 19" | (Aubagio), 14mg 7 1
O'Connor . . Interferon beta-1b
2009/ Zttij:rglc 2yr %?lr:xrgﬁ;)aczeéﬁe 23/4 ;6' (Betaseron; Betaferon), ;;3/8 162
BEYOND P » £°MY 250mcg :
O'Connor NCT 108 Placebo 104/ | 28. | Teriflunomide (Aubagio), 92/36 | 25 | Teriflunomide 96/3 | 26.
2011/ TEMSO wk 363 |7 7mg 6 .1 | (Aubagio), 14mg 59 7
Panitch 2002/ | Public | 48 Interferon beta-1a 25/3 74 Interferon beta-1a (Rebif), | 21/33 | 6.
EVIDENCE ation wk (Avonex) 30mcg 39 ) 44mcg 8 2
Polman 2006/ | Public 2 vr Placebo 34/3 | 10. | Natalizumab (Tysabri), 52/62 | 8.
AFFIRM ation y 15 8 300mg 7 3
Public | 24 171 Interferon beta-1a (Rebif), | 22/18 | 11 | Interferon beta-1a 19/1 | 10.
ERISESNSEN ation | mo | Placebo 87 |1 | 22mcg 9 6 | (Rebif), 44mcg 84 |3
RADIANCE 24 Interferon beta-1a 65/4 | 14. . 65/43 | 14 . 45/4 | 10.
PART B CSR mo (Avonex) 30mcg 41 7 Ozanimod, 0.5mg 9 8 Ozanimod, 1.0mg 33 4

Clarification questions Ozanimod [ID1294]

Page 41 of 70




Data S
Study Sourc )I:,)ura Arm 1 rIN | % Arm 2 r/N % | Arm 3 r/N %

€ tion
Saida2012 | "UPC | 6 mo | Placebo 6/57 | 10- | Fingolimod (Gilenya), os7 |10

ation 5 0.5mg .8
Saida2017 | "ublic |24 | b cebo 4/a7 | 8.5 | Natalizumab (Tysabri, 1147 | %

ation wk 300mg 1
Saida Public 6/11 Dimethyl fumarate 5.
2019/APEX | ation Placebo 3 |53 | (Tecfidera), 240mg (bid) | 1" | 4

. . Interferon beta-1b :
Singer 2012/ PL_thc 12 (Betaseron; 164 | 16 Interferon beta-1a (Rebif), 9/65 13
REFORMS ation wk 44mcg .8
Betaferon), 250mcg
1.13 | Interferon beta-1a 36/4 . 26/45 | 5. . 29/4

SUNBEAM CSR yrs (Avonex) 30mcg 48 8.0 | Ozanimod, 0.5mg 1 8 Ozanimod, 1.0mg 47 6.5
Vermersch Public | 48 Interferon beta-1a 33/1 | 31. | Teriflunomide (Aubagio), 20/10 | 18 | Teriflunomide 22/1 | 19.
2014/TENERE | ation wk (Rebif), 44mcg 04 7 7mg 9 .3 | (Aubagio), 14mg 11 8
Vollmer 2014/ | Public | 24 Placebo 91/4 | 20. | Interferon beta-1a 69/44 | 15
BRAVO ation mo 49 3 (Avonex) 30mcg 2 .6

Source: (Pharmerit International 2019b)
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b. Details of which studies included the annualised relapse rate (ARR)
outcome directly and for which studies ARR was estimated according to
the methods described on pages 19 to 20 of the Pharmerit International
2019 report.

This information is recorded in footnotes of the Appendix Table 1.1 (see footnotes of Table 7).
The ICER and NICE reports were used as a data source for the ARR data used in the NMA
conducted by Celgene. For the APEX study, the number of relapses was estimated from the
reported ARR and follow-up time/sample size (Saida 2019). The Boiko 2018 study reported
the absolute number of relapses, and person-years were estimated as number of patients
multiplied by study duration (Boiko 2018). The GOLDEN study reported the absolute number
of relapses and ARR, from which follow-up time was calculated (Comi 2017).

A12. Priority question: There appears to be an error in Table 27 of the

company submission. The results for ‘CDP-6M combined’ for ozanimod
compared with placebo and ozanimod compared with interferon beta-1a 30ug
do not match the “combined” results reported in Table 3 of the Pharmerit
International 2019c report, they seem to correspond to the “class based”
results. Please confirm whether these are typographical errors in Table 27 of

the company submission.

This was a typographical error. The results for combined CDP-6M in the submission were
incorrectly pasted from the Pharmerit International 2019 report. The numbers should be a
direct copy from the table on page 9 in the report; Section 1.4 Key Results Table: Summary
of Key Efficacy and Safety Outcomes, ozanimod 1.0 mg vs comparator, median (95% Crl).
The table is reproduced below.
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Table 11 — Summary of key efficacy and safety outcomes of ozanimod 1 mg vs comparator

ARR CDP-3M and AE
Rate, CDP-3M, CDP-6M, CDP-6M Discontinuation, Odd,s Serious AE
Comparator ratio Annualized HR Annualized HR combined Annualized HR ratio Odds ratio
o (95% Crl) (95% Crl) Annualized HR (95% Crl) o (95% Crl)
(95% Crl) (95% Crl) (95% Crl)
B B N 0.98
Placebo 8';‘%(0'4’ (0.74, ?'jj) (049,
’ 1.32) '
: B B N :
Interferon beta-1a, 0.57 0.53 1.07 (0.68,
30 (0.48, (0.43, 1.69)
Hg 0.66) 0.65) :
: B B N
Interferon beta-1a, 0.68
22 (0.54, - -
Hg 0.85)
B B N :
Interferon beta-1b, 0.7 (0.58, (200889 138 (072,
250pug 0.85) 4.89) 2.65)
0.72 B B N 0.77
Teriflunomide, 14mg (0.56, (0.51, ?Z;) (0.42,
0.93) 1.16) :
: 0.72 B B N
Glatiramer acetate, (0.58 1.2 (0.79, | 1.15  (0.65,
20mg 0.89) 1.83) 2.02)
B B N :
Interferon beta-1a, 44 | 0.72 (0.6, 0.66 0.95 (047,
ug 0.87) (0.34, 1.9)
’ 1.25) '
: B B N 0.61
Glatiramer acetate, 0.72 (0.6, (0.42 0.75 (0.36,
40mg 0.87) 0.89) 1.54)
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: B N N :
Peg-Interferon beta- ?07545 ?0312 9 1.26 (0.66,
1a, 125ug EOW o a5 2.42)
: B N N :
Dimethyl fumarate, | 0.88 (0.7, ?053?6 107 (06,
240mg (bid) 11) bon, 1.9)

Source: (Pharmerit International 2019a, Pharmerit International 2019¢)

ARR: Annualised Relapse Rate; bid: twice a day; CDP-3: Confirmed Disease Progression at 3 months; CDP-6: Confirmed Disease Progression at 6 months; Crl: Credible Interval; HR: Hazard ratio; ug: microgram; mg: milligram; OR: Odds rati
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A13. The ERG notes that within Table 9, Appendix D1.2 to the company
submission, in addition to placebo, two studies (Boiko 2018 and Cohen 2015)
include glatiramer acetate (Copaxone) 20mg and glatiramer acetate (generic)
20mg. Please confirm whether these glatiramer acetate 20mg treatment arms
were pooled to form a single GA_20 node in the networks these studies are
included in or whether only the data from glatiramer acetate (Copaxone) 20mg

were used.

For the GA-20 node in the NMA, data from Boiko 2018 and Cohen 2015 were combined into
a single arm for the ARR, discontinuation, and AE outcomes (Cohen 2015, Boiko 2018). For
lesion count outcomes, each arm of the Boiko 2018 study was analysed separately.

A14. The company submission states that 22 studies were included in the NMA of
CDP-3M (Appendix D1.3.2) and 26 studies were included in the NMA of adverse
events (Appendix D1.3.4). However, from Table 9 of Appendix D1.2 it appears that
CDP-3M data were available for 23 studies and adverse event data were available
for 28 studies. Please clarify these discrepancies and how many studies were
included within the NMAs for these outcomes. If any studies were excluded please

provide justification.

This is a typographical error. There are 28 studies in the adverse event and 23 in the CDP-
3M analyses. The networks for each are correct as is Table 9 of Appendix D1.2.

A15. The ERG notes that the methods for evaluating heterogeneity (Q-statistic and I-
squared statistics) are appropriate for meta-analysis rather than for network meta-
analysis. A heterogeneity (tau) parameter can be directly estimated within Bayesian
random-effects NMA models and the ERG considers this parameter to be a more
appropriate statistical measure of heterogeneity for network meta-analysis. Please
provide a heterogeneity parameter (and 95% credible interval) for random-effects

NMAs for all outcomes.
The heterogeneity parameters for both fixed-effects and random effects DIC models, along
with the heterogeneity parameter for the random-effects model are provided in the Table 12.

Table 12 — Heterogeneity parameter (and 95% credible interval) for random-effects
NMAs for all outcomes

Outcome FE DIC RE DIC Random effect parameter, median (95% Crl)
ARR 182.303 187.426 0.05 (0.004, 0.15)
CDP12 93.72 95.22 0.08 (0.004, 0.27)
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Outcome FE DIC RE DIC Random effect parameter, median (95% Crl)
CDP24 95.5 95.7 0.16 (0.01, 0.41)

Discontinuation 168.87 166.74 0.17 (0.01, 0.37)

AEs 114.727 114.879 2.49 (0.12,4.87)

Serious AEs 117.373 117.385 2.5(0.12, 4.88)

Gd+ lesions 84.362 83.689 0.13 (0.008, 0.45)

T2 lesions at 12 mo 37.987 38.781 0.43 (0.02, 3.58)

T2 lesions at 24 mo 37.987 38.781 0.62 (0.04, 3.69)

A16a. Priority question: It is stated in Appendix D1.2.1 to the company

submission that “Network inconsistency of the ARR and CDP NMAs were
evaluated by constructing a meta-analysis estimating only direct comparison
evidence without the influence of the network or indirect treatment effects.”
Please also provide results of investigations of network inconsistency for the

following outcome: discontinuation.

The inconsistency in the network for discontinuation is provided in Figure 1, results show that
overall, discontinuation was inconsistent.

Figure 1 — Discontinuation: Residual Deviance of Fixed Effect Model vs Residual
Deviance of Inconsistency Model
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A16b. Please also provide results of investigations of network inconsistency for the

following outcomes:
a. adverse events

The inconsistency in the network for adverse events is provided in Figure 2, results show that
overall, the reporting of adverse events was inconsistent.
Figure 2 — AEs: Residual Deviance of Fixed Effect Model vs Residual Deviance of

Inconsistency Model
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b. serious adverse events
Serious adverse events were largely inconsistent, with the Confavreux 2014 study (Oral

teriflunomide for patients with relapsing multiple sclerosis [TOWER]: a randomised, double-
blind, placebo-controlled, phase 3 trial) resulting as an outlier Figure 3.
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Figure 3 — Serious AEs: Residual Deviance of Fixed Effect Model vs Residual

Deviance of Inconsistency Model
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c. mean lesion counts

Overall, mean lesion counts were also inconsistent (Figure 4 and Figure 6), with the least
inconsistency seen in T2 lesions at 12 months (Figure 5).
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Figure 4 — Gd+ lesions: Residual Deviance of Fixed Effect Model vs Residual Deviance

of Inconsistency Model
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Figure 5 — T2 lesions at 12 months: Residual Deviance of Fixed Effect Model vs

Residual Deviance of Inconsistency Model
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Figure 6 — T2 lesions at 24 months: Residual Deviance of Fixed Effect Model vs

Residual Deviance of Inconsistency Model
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A17. From the NICE quality assessment checklist used to assess the quality of the
47 trials included within the NMAs (Appendix D1.2.2 to the company submission),
please clarify which prognostic factors were compared in relation to the question

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

The reporting of patient baseline characteristics between the studies included in the NMA was
not consistent. To evaluate whether patients included in each group (including their prognostic
factors) were similar, baseline characteristics of patients in each treatment arm was compared.
The baseline characteristics of patients in the included studies are in Table 8 of Appendix
D1.1. 5 (reproduced as Table 13 below).
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Table 13 — Summary of patient characteristics for the included studies

Stud M A cnlnizzgse Meant M SD Mean prior | Mean Gd+
Study Treatment Duura)t/ion N (S?Da)n(yrss)le % Female | duration, :ﬁr;%:: Elggg L) relapses legions
mean (SD), (SD), y (SD) (SD)
s 3
Placebo 28 4 (median) ] \2(;3?5 i)
Glatiramer
acetate . 1 Year:
. 61 5 (median)
Boiko 2018 (Generic), 12 mo 1.28 (0.49)
20mg
Glatiramer
acetate . 1 Year:
(Copaxone) 61 3 (median) 1.28 (0.64)
, 20mg
Placebo 23 31.1 60 6.4 3.1 2 years
1B;’£$Stei" Glatiramer | 24 mo
acetate 2 Years:
(Copaxone) 25 30 56 4.9 2.9 38
, 20mg
Glatiramer
acetate 39 36 (22,55) | 64 12 2
(Copaxone)
Cadavid |- 20mg
2009/BEC | |nterferon 2yr
OME beta-1b
(Betaseron; 36 36 (18,49) | 75 0.9 2
Betaferon),
250mcg
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_tom wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), S (SD) (SD)
s (SD), y
Glatiramer
acetate
Copaone) 48 38.9(10.2) | 72.9 55(6.1) 21 (1.1)
, 20mg
Interferon
Calabrese | beta-1a
S vy | 297 47 34.8(9.6) |68 5.3 (5.1) 1.9 (0.8)
30mcg
Interferon
beta-1a
ey 46 359(9.1) |695 5.7 (4.9) 1.9 (1.0)
44mcg
1Year: 1.5
Placebo 355 401(84) |81 106(7.9) | 2.4 (1.3) (20\'?e)érs- 12 (3.2)
Calabresi 2.2 (1.5)
2014a/FRE 24 mo
EDOMS I Fingolimod 1 Year: 1.4
(Gilenya), 358 406(84) |77 104 (8.0) |24 (1.3) (20\'?e)érs- 1.3 (3.4)
0.5mg 22 (1.4)
. 1 Year: 1.6
Calabresi
2014b/AD | Placebo | 48 wks 500 36.3(9.7) |72 3546) |63(63) |244(118) [0 1638
VANCE 2.6 (1.0)
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), S (SD) (SD)
A (SD), y
Peg-
Interferon 1Year: 1.6
beta-1a (0.6.7),
(Plegridy), 512 36.9 (9.8) 71 4.0(5.1) 6.9 (6.6) 2.47 (1.26) 3 Years: 1.2 (3.4)
125mcg 2.9 (0.99)
EOW
Fingolimod (11\(2"33“ 15
(Gilenya), 431 36.7 (8.8) 65.4 7.5(6.2) 2.24 (1.33) 5 \.(e:arS' 0.98 (2.81)
Cohen 0.5mg 23(2.2)
2010/TRA 12 mo
NSFORMS | Interferon 1Year: 1.5
beta-1a (0.8),
(Avonex) 435 36 (8.3) 67.8 7.4 (6.3) 2.19 (1.26) > Vears: 1.06 (2.80)
30mcg 2.3(1.2)
Alemtuzum
ab 1Year: 1.8
(Lemtrada), 376 33.0(8.03) | 65 2.1(1.4) 2.0 (0.81) (0.8) 2.3(5.1)
Cohen 12m
g
2012b/CA 24 mo
RE-MS | Interferon
beta-1a 1Year: 1.8
(Rebif), 187 33.2(8.48) | 65 2.0 (1.3) 2.0(0.79) (0.8) 2.2 (4.9)
44mcg
Placebo 84 32.6(87) |67.9 576.0) |2701.2) f g‘?gr; 2.8 (4.1)
Cohen
2015/ Glatiramer | 9 mo
GATE acetate 2 Years:
(Copaxone) 357 33.8(9) 66.7 6.4 (6.0) 27 (1.2) 18(0.9) 2.5(3.9)
, 20mg
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), (SD) (SD)
s (SD), y
Glatiramer
acetate 2 Years:
(generic), 353 32.6 (8.6) 66 5.5 (5.3) 2.6 (1.2) 1.9 (0.9) 2.5(3.5)
20mg
1Year: 1.3
Placebo 88 39.0 (8.7) 70 8.1 (7.0) 4.6 (5.1) 2.9 (1.3) (0.6) 1.4 (3.4)
.0 (8. (7. .6 (5. 9 (1. 2 Years: 4 (3.
1.8 (1.0)
Cohen 1 Year: 1.5
2016/ Ozanimod, (1.2)
RADIANC | 0.5mg 24 wks 87 38.1(9.2) 69 6.0 (6.4) 6.0 (6.4) 2.9 (1.3) 2 Vears: 0.9 (1.4)
E PART A 2.0 (1.8)
1 Year: 1.3
Ozanimod (0.7)
’ A4 (9. 71 .2 (5. 644 29(1.2 1.3 (2.
1.0mg 83 38.4 (9.8) 6.2 (5.8) 3.6 (4.4) 9(1.2) 2 Years: 3(2.8)
1.9(1.1)
Alemtuzum
ab
(Lemtrada), 112 31.9 (8.0) 64.3 1.9 (0.74)
Coles 12mg
2008/CAM 36 mo
MS223 Interferon
beta-1a
(Rebif). 111 32.8 (8.8) 64 1.9 (0.83)
44mcg
Alemtuzum
Coles ab 1 Year: 1.7
2012/CAR 24 mo 426 34.8 (8.36) | 66 4.5 (2.68) 2.7 (1.26) C 2.28 (6.02)
(Lemtrada), (0.86)
E-MS I 12mg
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), (SD) (SD)
s (SD), y
Interferon
beta-1a 1Year: 1.5
(Rebif). 202 35.8(8.77) | 65 4.7 (2.86) 2.7 (1.21) (0.75) 2.10 (4.95)
44mcg
Placebo 120 34.0 (7.5) 8.3 (5.5) 2.4(1.2) g g‘?frj) 4.4 (7.1)
Comi :
2001/EU/C | Glatiramer | 9 mo oy
GASG acetate ears:
(Copaxone) 119 34.1(7.4) 7.9 (5.5) 2.3(1.1) 2.8 (1.8) 4.2 (4.8)
, 40mg
Fingolimod 1 vear.
1.45 (0.79
(Gilenya), 80 4;’5;’ 71.25 4.97 (6.67) 2.78 (1.34) ©0.79) 1475 (1.15)
0.5mg (9.09) 2 Years:
Comi 1.90 (0.84)
ZDCEJIGOL Interferon 18 mo 1 Year:
beta-1b 37.64 1.18 (0.48)
(Betaseron; 28 ' 67.86 4.71 (6.47) 2.09 (1.05) 0.89 (1.91)
Betaferon) (9.29) 2 Years:
250mcg 1.54 (0.84)
1Year: 1.4
Placebo 389 38.1(9.1) |70 7.64(6.7) |2.69(1.36) (20\?)’ _
Confavreu ears.
x . 2.1 (1.1)
wks
2014/TOW | Teriflunomi 1 Year: 1.4
=R de 372 38.2(9.4) 69 8.18 (6.73) | 2.71 (1.35) ©.7),
(Aubagio), ’ ' ' ' ' ' 2 Years:
14mg 2.1(1.2)
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), SD (SD) (SD)
s (SD), y
Teriflunomi 1Year: 1.4
de 408 37.4 (9.4) 74 8.18 (6.75) | 2.71 (1.39) 0.7)
(Aubagio), ' ' ' ' ' ' 2 Years:
7mg 2.1(1.1)
Placebo 60 35.2(10.5) |70
De Stefano | |nterferon
2010,2012/ | peta-1a 16 wks
IMPROVE (Rebif), 120 34.0 (7.8) 73
44mcg
Interferon 2 Years
beta-1a (annualized
(Avonex) 92 34.9 (7.9) 62 6.7 (5.4) 1.96 (0.7) ) 1.38
Durelli 30meg (0.52)
2002/INCO | |nterferon 24 mo
MIN 2 Years
beta-1b (annualized
(Betaseron; 96 38.8 (7.1) 68.8 5.9 (4.2) 1.97 (0.7) ): 1.52
Betaferon), (b 6.7)
250mcg '
Interferon
beta-1a 1 Year: 2.0
(Avonex) 30 28.1 (1.2) 80 2.9 (2.3) 1.9(1.1) (0.8)
Etemadifar | 30mcg
24 mo
2006 Interferon
beta-1a 1Year: 2.4
(Rebif), 30 27.4 (1.2) 77 3.0(2.2) 2.1(1.0) (1.0)
44mcg
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Stud Mean Age (“jlli§225e g enz:ntom Mean (SD) S P EL | LB (S
Study Treatment y N 9 % Female | duration, ymp! relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), (SD), y (SD) (SD)
s 3

Interferon

beta-1b .

(Betaseron: 30 29.9(1.4) |70 3.7 (2.3) 1.9 (0.7) (10\(7‘33“ 2.2

Betaferon), '

250mcg

Placebo 363 36.9(9.2) |69 4.8 (5.0) 26(1.2) (102‘;3“ 14

Dimethyl

fumarate 1Year: 1.3
Fox 2012/ (zzcz)cr:dera), 06 wice 359 37.8(9.4) 68 4.9 (5.1) 2.6(1.2) (0.6)
CONFIRM omg

(bid)

Glatiramer

acetate 1 Year: 1.4

(Copaxone) 350 36.7 (9.1) 71 4.4(4.7) 2.6(1.2) (0.6)

, 20mg
Giovanno | Placebo 437 38.7 (9.9) 65.9 8.9 (7.4) 2.9(1.3) 0.8 (2.1)
ni

i 96 wks
2010/CLA | Cladribine, 433 37.9(10.3) | 68.8 7.9 (7.2 2.8 (1.2 10 (2.7
RITY 3.5 mglkg .9 (10.3) . 9(7.2) .8(1.2) .0(2.7)
1 Year: 1.3

Placebo 408 38.5(9.1) 75 5.8 (5.8) 2.48 (1.24) (0.7) 1.6 (3.4)
Gold Dimethyl
2012/DEFI | t marate 96 weeks
NE (Tecfidera), 410 38.1(9.1) | 722 56 (5.4 24(129) |1Year13 |45 33

0.7)
240mg '
(bid)
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), (SD) (SD)
s (SD), y
Interferon
beta-1a 1 Year:
(Rebif). 411 36.9 (9.3) 66.2 3.71(4.63) | 6.25(5.98) | 2.75(1.29) 1.33 (0.64)
Hauser 44mcg
2017a/OPE 96 wks
RA I Ocrelizuma
b 410 37.1(9.3) |65.9 3.82(4.80) |6.74(6.37) | 2.86 (1.24) | ] Year
(Ocrevus), T ' ' ' ' ' ' ' 1.31 (0.65)
600mg
Interferon
beta-1a 1 Year:
(Rebif), 418 37.4 (9) 67 413 (5.07) | 6.68 (6.13) | 2.84 (1.38) 1.34 (0.73)
Hauser 44mcg
2017b/OP 96 wks
ERA II Ocrelizuma
b 417 37.2(91) |65 415 (4.95) | 6.72(6.10) | 2.78 (1.30) | | Year
(Ocrevus), ' ' ' ' ' ' ' ' 1.32 (0.69)
600mg
2 Years:
36 (0.6, 3.9 (0.3, 2.8 (0.1,
Placebo 123 SE) 71.5 SE) SE) 3.6 (0.1,
SE)
IFNb
MSSG Interferon 2yr
1993 beta-1b 2 Years:
(Betaseron: 124 255)2 06, |694 g'é)(o"" g'g)(0'1’ 3.4 (0.2,
Betaferon), SE)
8 miU
36.9 (0.64, 6.4 (0.49, 2.3 (0.07, 1Year: 1.2 | 2.32 (0.37,
Placebo 104 wks 143 SE) 72 SE) SE) (0.05, SE) SE)
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Stud Mean Age (“jlli§225e g enz:ntom Mean (SD) S P EL | LB (S
Study Treatment y N 9€ | % Female duration, ymp! relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), (SD), y (SD) (SD)
s 3

Jacobs Interferon
1996/MSC beta-1a 158 36.7 (0.57, 75 6.6 (0.46, 2.4 (0.06, 1Year: 1.2 | 3.17 (0.62,
RG (Avonex) SE) SE) SE) (0.05, SE) | SE)

30mcg

2 Years:

Placebo 126 34.3 (6.5 76.2 6.6 (5.1 24 (1.3
Johnson (6:5) 1) (1-9) 2.9 (1.1)
;1995/Copc; Glatiramer | 24 mo
ymer acetate 2 Years:
Trial (Copaxone) 125 34.6 (6) 70.4 7.3 (4.9) 28(1.2) 2.9 (1.3)

, 20mg

1Year: 1.4

Placebo 418 37.2(86) | 713 8.1(6.4) |25(1.3) (20\.(79);3r3' 13 (2.9)
Kappos 2.2(1.2)
2010/FREE 24 mo
DOMS Fingolimod zo\ge)ar. 1.5

(Gilenya), 425 36.6 (8.8) 69.6 8.0 (6.6) 2.3(1.3) 5 \.(e:arS' 1.6 (5.6)

0.5mg 21(1.1)

Placebo 54 38 (8.8) 67 2.7 4.8 3.2(1.4) 1.6 (4.05)

Interferon

beta-1a
Kappos (Avonex) 54 38.1(9.3) 59 3.3 5.3 3.1(1.5) 2.3 (5.26)
2011 30mcg 24 wks

Ocrelizuma

b

(Ocrevus), 55 35.6 (8.5) 64 3.6 6.5 3.5(1.5) 3.9 (9.88)

600mg
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), SD (SD) (SD)
s (SD), y
1Year: 1.3
Placebo 461 38.1(9.2) 67.9 7.6 (6.4) 2.7(1.2) (20\.(6e)1ars: 1.4 (3.7)
Khan 1.9 (0.9)
2013/GAL 12 mo
A Glatiramer 1 Year: 1.3
acetate (0.6),
(Copaxone) 943 37.4 (9.4) 68 7.7 (6.7) 2.8(1.2) > Vears: 1.7 (4.7)
, 40mg 1.9 (0.9)
Placebo 7 34.5 71 7 3.1
Interferon
Knobler beta-1b 24 wks
1993 (Betaseron; 6 35.4 33 4.2 2.7
Betaferon),
250mcg
Glatiramer
acetate 1Year: 1.6
(Copaxone) 259 39 (9.5) 714 1.0 (2.9) 1.9(1.2) 0.7) 4.6 (7.6)
Lublin , 20mg
2013/Com 36 mo
biRx Interferon
beta-1a 1Year: 1.7
(Avonex) 250 37.6(10.2) | 69.2 1.4 (4.0) 2.0(1.2) (0.9) 4.1 (5.5)
30mcg
Mikol Glatiramer
2008/REG | 2cetate 96 wks 378 36.8(9.5) |72 2.33 (1.31) 1.65 (4.7)
(Copaxone)
ARD
, 20mg
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Study

Treatment

Study
Duration

Mean Age
(SD) (yrs)

% Female

Mean
disease
duration,
mean (SD),
s

Mean
symptom
duration
(SD), y

Mean (SD)
EDSS

Mean prior
relapses
(SD)

Mean Gd+
legions
(SD)

Interferon
beta-1a
(Rebif),
44mcg

386

36.7 (9.8)

69

2.35(1.28)

1.47 (4.95)

Mokhber
2015/
IRCT20140
4195280N1
6

Interferon
beta-1a
(Avonex)
30mcg

Interferon
beta-1a
(Rebif),
44mcg

Interferon
beta-1b
(Betaseron;
Betaferon),
250mcg

12 mo

20

31.11
(6.76)

60

22

27.78
(8.01)

60.9

23

28.95
(8.78)

72.7

O'Connor
2006

Placebo

Teriflunomi
de
(Aubagio),
7mg

Teriflunomi
de
(Aubagio),
14mg

36 wks

61

39.2 (8.7)

67

25

1 Year: 1
3 Years: 3

2.1(0.62,
SE)

61

40.1 (9.3)

75

2.5

1 Year: 1
3 Years: 2

1.23 (0.6,
SE)

57

40.1 (9.1)

78.9

20

1 Year: 1,
3 Years: 3

2.32 (0.61,
SE)
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), SD (SD) (SD)
s (SD), y
aG(I)z’g?emer 35.2 1.8 (0,2)
448 (27,43, 68.3 5.1 2.28 1 Year: 1.6 | [median,
(Copaxone) IQR IQR
, o ) (IQR)]
O'Connor |- 9
2009/BEY | |nterferon 2yr
OND beta-1b 35.8 2.3(0,2)
(Betaseron; 897 (28,43, 69.9 5.3 2.35 1 Year: 1.6 | [median,
Betaferon), IQR) (IQR)[
250mcg
1Year: 1.4
(0.7),
Placebo 363 38.4 (9) 75.8 8.6 (7.1) 2.68 (1.34) > Vears: 1.66 (3.55)
2.2(1)
O'Connor g§r|flunom| (10Y7e)ar: 14
2011/TEM . 108 wks 366 37.4 (9) 69.7 8.8 (6.8) 2.68 (1.34) Sl 1.5 (3.96)
SO (Aubagio), 2 Years:
7mg 2.3(1.2)
Teriflunomi 1 Year: 1.3
de 359 37.8(82) |71 8767 |267(1.24) | QD) 181 (5.17)
(Aubagio), ' ' ' ' ' ' 2 Years: ’ '
14mg 2.2 (1)
Interferon
beta-1a 2 Years:
(Rebif), 339 38.3 74.9 6.5 2.3 26 1.9
Panitch 44mcg
2002/EVID 48 weeks
ENCE Interferon
beta-1a 2 Years:
(Avonex) 338 374 74.6 6.7 2.3 26 2.5
30mcg
Clarification questions Ozanimod [ID1294] Page 63 of 70




LGB Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) mean (SD) duration EDSS (SD) (SD)
s * 1 (SD), y
Placebo 315 36.7(7.8) |67 6 23(12) 10Y797a“ 15120 4.8
Polman 2 yrs or (0.77)
ZR?V?GIAFF' Natalizuma | more 1 Year 1.53
b (Tysabri), 627 35.6 (8.5) 72 5 2.3(1.2) (0.91) ' 2.2 (4.7)
300mg '
Placebo 187 34.6 75 43 2.4(1.2) (212‘;”3: 3
Interferon
beta-1a 2 Years: 3
PRISMS (Rebif), - 189 34.8 67 5.4 25(1.2) (1.1)
1998 22mcg
Interferon
beta-1a 2 Years: 3
(Rebif), 184 35.6 66 6.4 2.5(1.3) (1.1)
44mcg
Interferon 1 Year: 1.3
beta-1a 3.63 6.36 2.49 (0.58),
(Avonex) 441 35.1(9.07) | 68.9 (4.613) (6.065) (1.158) 2 Year: 1.8
30mcg (0.86)
1 Year: 1.4
RADIANC | Ozanimod, 6.23 2.48 (0.64),
EPARTB | 0.5mg 24 mo 439 35.4(8.82) | 65.4 3.5 (4.207) (5.547) (1.166) > Vears:
1.8(0.9)
1 Year: 1.3
Ozanimod, 3.97 6.92 2.55 (0.56),
1.0mg 433 36(8.89) 672 (5.171) (6.201) (1.145) 2 Years:
1.7 (0.82)
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Mean

Study Mean Age disease gyenz::tom Mean (SD) Mean prior | Mean Gd+
Study Treatment . N % Female | duration, . relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), (SD) (SD)
s (SD), y
1Year: 1.7
Placebo 57 35(8.9) 68.4 8.2(7.3) 21(1.7) (21$e):ars 28 1.6 (3.05)
(3.0)
Saida 2012 6 mo T 2
. . ear: 1.
qugollmod (1.0),
(Gilenya), 57 35(9) 70.2 8.2 (6.8) 23(1.9) > Vears: 1.2 (2.08)
0.5mg 2.2 (1.4)
1Year: 1.9
Placebo 47 35.1(8.2) 68 5.1 (4.9) 6.8 (5.5) 2.1(1.5) (1.0) 0.7 (1.9)
Saida 2017 | Natalizuma | 24 weeks
b (Tysabri), 47 37.7(86) |72 59(50) |87(57) |25(16) (11Y29)ar' 20 0.9 .7)
300mg .
1Year: 1.4
0.7
Placebo 113 36.0 (7.5) 74 1.9 (1.3) (3 Ye)arS' 1.5(3.2)
2.3(1.5)
Saida 2019 Dimethy 24 weeks 1 Yoar: 1.4
fumarate (0.7)
(Tecfidera), 111 37.3 (8.3) 70 2.2(1.3) 3 Years: 1.6 (4.9)
240mg :
(bid) 25(1.7)
Singer Interferon 1 Year:
2012/REF | Dot 12 12 wks 65 oo 70.8 1.01(2.35) | 4.51 (6.70) 1,30 10.22)
ORMS (Rebif), (9.80) outo
44mcg w/relapse
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Mean Mean
disease Mean prior | Mean Gd+
Study Treatment Study_ N L CET (U % Female | duration, symp_t om wlozl (] relapses legions
Duration (SD) (yrs) duration EDSS
mean (SD), S (SD) (SD)
s (SD), y
Ln;?arf?[)on 4078 1 ;(83(16: 4)
(Betaseron; 64 ; 68.8 1.93 (4.02) | 5.74 (6.66) ' :
(9.56) out of 50
Betaferon), w/relapse
250mcg p
Interferon 1Year: 1.3
beta-1a 6.88 2.62 (0.55),
(Avonex) 448 35.9(9.11) | 67 3.71(4.361) (5.877), (1.138) > Vears: 1.7 (3.22)
30mcg 1.7 (0.84)
1Year: 1.3
Ozanimod, 7.16 2.65 (0.57),
SUNBEAM 0.5mg 24 mo 451 36 (9.43) 69 3.70(4.518) (6.255), (1.135) > Vears: 1.6 (2.95)
1.7 (0.84)
1 Year: 1.3
Ozanimod, 6.85 2.61 (0.57),
1.0mg 447 34.8 (9.24) | 63.3 3.60(4.193) (6.449) (1.160) > Vears: 1.8 (3.41)
1.8 (0.86)
Interferon 1 Year: 1.2
beta-1a (1.0),
(Rebif), 104 37 (10.6) 68.3 7.7 (7.6) 2.0(1.2) > Vears:
44mcg 1.7 (1.1)
Teriflunomi 1 Year: 1.3
Vermersch de (0.8)
2014/TENE . 48 wks 109 35.2 (9.2) 64.2 7.0 (6.9) 2.0(1.2) Sl
RE (Aubagio), 2 Years:
7mg 1.7 (0.9)
Teriflunomi 1Year: 1.4
de (0.8),
(Aubagio), 111 36.8(10.3) | 70.3 6.6 (7.6) 2.3(1.4) > Vears:
14mg 1.7 (0.9)
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Study

Treatment

Study
Duration

Mean Age
(SD) (yrs)

% Female

Mean
disease
duration,
mean (SD),
3

Mean
symptom
duration
(SD), y

Mean (SD)
EDSS

Mean prior
relapses
(SD)

Mean Gd+
legions
(SD)

Vollmer
2014/BRA
VO

Placebo

Interferon
beta-1a
(Avonex)
30mcg

24 mo

450

37.5

71.3

1.2

4.7

2.5

1 Year: 1
(1.2)
[median,
(IQR)[

2 Years: 2
(1,2)
[median,
(IQR)[

447

38.5

68.7

1.4

53

25

1 Year: 1
(1.2)
[median,
(IQR)[

2 Years: 2
(1,2)
[median,
(IQR)[

Abbreviations: EDSS: Expanded Disability Status Scale; mcg: microgram;

Source: (Pharmerit International 2019a)
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Section B: Clarification on cost-effectiveness data

B1. P 15 of the company’s submission states “Since ocrelizumab is only
recommended by NICE to be used in patients where alemtuzumab is contraindicated
or otherwise unsuitable, it is also not considered a relevant comparator to
ozanimod”. Figure 1 in the company submission places ozanimod in the same point
in the treatment pathway as ocrelizumab, which is recommended for people with
active RRMS when alemtuzumab is contraindicated or otherwise unsuitable. NICE
do not consider this an appropriate exclusion. Please provide further justification for

excluding ocrelizumab.

In clinical practice in England, ocrelizumab is prescribed if patients have failed or are
contraindicated for alemtuzumab. In line with this, clinical experts consulted during the
development of this submission stated that neither alemtuzumab or ocrelizumab are currently
in use in clinical practice as first line treatments in England. This is also consistent with
discussions during the recent NICE committee meeting for peginterferon beta 1a. During this
appraisal ocrelizumab was excluded as a first-line comparator by the committee. Based on
clinical opinion, ozanimod is most likely to be used as a first line treatment in clinical practice
in England, therefore ocrelizumab is not a relevant comparator for ozanimod.

B2. In the company’s decision problem form it acknowledges that the committee has
previously preferred EDSS health states costs from the UK MS survey data, however
has not provided analyses using this data. Please provide scenarios using EDSS

health state costs from the UK MS survey.

Tyas et al 2007, used in the company base case cost-effectiveness analysis, reports the costs
from the UK MS Survey published in Orme et al 2007 (Orme 2007, Tyas 2007). The sample
represents respondents to postal questionnaire sent to people in February 2005 identified
within a database managed by the MS Trust (UK charity). This survey provides costs for each
individual EDSS health state.

This was discussed in the clarification call on Thursday 5" 2019, and NICE agreed with this
approach.
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Section C: Textual clarification and additional points

C1. Priority question: Thank you for providing a copy of the Pharmerit

International 2019 report (and other cited references) alongside the company

submission. Please also provide the following documents:

a. Statistical Analysis Plan (Final, Version 1.2 dated 20 May 2014) of
RADIANCE Part A.

This document has been provided alongside this response.
b. Appendix 2 (Celgene_RRMS_NMA_Report_Apdx1-2_11Sep2019.docx) to

the Pharmerit International 2019 report.

This document has been provided alongside this response. The ARR table has been updated
to add additional information on the source of the data for some of the studies as requested
in question A11b and the file name has been amended from
‘Celgene_ RRMS_NMA_Report_ Apdx1-2_11Sep2019.docx’ to
‘Celgene_RRMS_NMA_Report_Apdx1-2_27Nov2019.docx’ accordingly (and referenced as
Pharmerit International 2019b Systematic review and network meta-analysis of treatments for
RRMS: Appendices 1 and 2).
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1 SUMMARY

The remit of the Evidence Review Group (ERG) is to comment on the clinical and cost
effectiveness evidence submitted to the National Institute for Health and Care Excellence
(NICE) as part of the single technology appraisal process. Clinical and economic evidence
has been submitted to NICE by Celgene in support of the use of ozanimod for treating
relapsing-remitting multiple sclerosis (RRMS). Currently, ozanimod does not have a marketing
authorisation in the UK. The European Medicines Agency (EMA) Committee for Medicinal
Products for Human Use decision is expected in |JJJJll and European marketing
authorisation is expected in | .

One subgroup of RRMS is ‘active RRMS’. More severe forms of ‘active RRMS’ include highly
active (HA) RRMS and rapidly evolving severe (RES) RRMS. However, for the purpose of
this report, the use of the term ‘active RRMS’ excludes HA RRMS and RES RRMS.

1.1 Critique of the decision problem in the company’s submission
As highlighted in Section 2.5 of this ERG report, the decision problem addressed by the
company is largely in accordance with the final scope issued by NICE. The few minor

differences are summarised below.

Differences in final scope issued by NICE and decision problem addressed by the company

Parameter Final scope issued by NICE Decision problem

Population People with RRMS Based on clinical feedback, the company considers that
ozanimod should be a treatment option for patients with
active RRMS (excluding HA RRMS and RES RRMS);
the ERG has received clinical advice supporting this
view and clinical advice suggesting that ozanimod may
also be suitable for patients with HA RRMS. The ERG
highlights that ~25% of patients recruited to the two trials
(RADIANCE PART A and SUNBEAM trials) which
provide clinical effectiveness evidence (ozanimod versus
IFN B-1a 30ug (Avonex)) to inform this appraisal had
diagnoses of other types of RRMS, including types
broadly comparable to HA RRMS and RES RRMS

Comparator(s) | DMTs for active RRMS The ERG considers that the comparators considered by
the company are appropriate for patients with active
DMTs for HA RRMS RRMS (including peg-IFN B-1a which although being

currently reviewed by NICE [ID1521], is currently used to
treat patients in NHS clinical practice)

The ERG also considers that ocrelizumab, which was
excluded as a comparator by the company, should have
been included as a comparator since it is recommended
by NICE as a first-line treatment option for patients with
active RRMS (TA533) and clinical advice to the ERG is
that it is used to treat some of this patient population
DMT=Disease modifying therapy; HA=highly; IFN=interferon; peg-IFN=peginterferon; RES=rapidly-evolving severe;
RRMS-=relapsing-remitting multiple sclerosis

DMTs for RES RRMS

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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1.2 Summary of the key issues in the clinical effectiveness evidence

1.21 Systematic review methods
Overall, the ERG considers the methods used to conduct the company’s systematic review of

clinical effectiveness evidence were satisfactory (Section 3.3.1).

1.2.2 Direct evidence
As highlighted in Section 3.3.1, only the RADIANCE Part B and SUNBEAM trials provide direct
clinical effectiveness evidence comparing treatment with ozanimod versus a relevant

comparator (Interferon beta-1a [IFN (3-1a] 30ug (Avonex)]).

The following important caveats should be considered when interpreting the evidence from

the two trials:

e While approximately 75% of patients had active RRMS, approximately 25% had other
types of MS including types broadly comparable to HA RRMS and RES RRMS
(Section 3.3.2). The company considers that ozanimod is only an appropriate
treatment for patients with active RRMS only, not those with HA RRMS and RES
RRMS.

e Approximately 30% of patients had received a disease modifying therapy (DMT) prior
to receiving ozanimod (Section 3.3.2). However, it is unclear if these patients had
stopped treatment due to poor efficacy (meaning the study drug could be considered
to be a second-line treatment) or intolerability (in which case, the study drug could be
considered to be an alternative first-line therapy). The ERG notes that people who
could not tolerate previous treatment were a subgroup of interest specified in the final

scope issued by NICE and that the company consider ozanimod to be a first-line DMT.

o Patients with specific cardiovascular conditions at screening were excluded (Section
3.3.1). It is therefore unclear if ozanimod would be a suitable treatment for such

patients in clinical practice.

e The trials include a very high proportion (>90%) of white and Eastern European
patients (Section 3.3.2). It is unclear if results would differ in a more diverse population

as would be expected in NHS clinical practice in England and Wales.
The key findings from these trials were as follows:

¢ With the exception of confirmed disability progression (CDP) at 3 months (CDP-3M) or

6 months (CDP-6M), ozanimod was statistically significantly superior to IFN B-1a

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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(Avonex) for all efficacy outcomes, including annualised relapse rate (ARR) (Section
3.6).

Analysis of pooled health-related quality of life (HRQoL) data from the RADIANCE Part
B and SUNBEAM trials showed no statistically significant differences between

treatment with ozanimod and IFN B-1a 30ug (Avonex) (Section 3.7).

As highlighted in Section 3.8.2, treatment with ozanimod resulted in a lower, or similar,
incidence of all types of adverse events (AEs) compared with IFN 3-1a 30ug (Avonex).
This included AEs of special interest (AESIs), specifically infections, malignancies,
bradycardia and heart conduction abnormalities, pulmonary function abnormalities and
ophthalmic abnormalities associated with administration of sphingosine-1-phosphate

1 receptor (S1P1R) modulators.

Network meta-analyses

As highlighted in Section 3.10, indirect evidence for the effectiveness of treatment with

ozanimod versus other comparators listed in the final scope issued by NICE has been derived

from network meta-analyses (NMAs). These include data from up to 47 different trials,
including the RADIANCE Part B and SUNBEAM trials (Section 3.10). The ERG has presented
the company’s NMA results versus nine different DMTs (Section 3.10.4, Table 15), namely

the nine DMTs that the company considered to be relevant comparators for active RRMS plus

ocrelizumab (which the company had presented evidence for in Appendix D to the CS). The

full list of comparator DMTs are as follows:

IFN B-1a 22ug (Rebif)
IFN B-1a 30ug (Avonex)
IFN B-1a 44ug (Rebif)

IFN B-1b (Extavia is the only NICE recommended IFN -1b [TA 527] but evidence is
actually derived from Betaferon in the NMAs)

Glatiramer acetate (GA) 20mg (Copaxone or generic)
GA 40mg (Copaxone or generic)

Peginterferon beta-1a (peg-IFN p-1a)

. Teriflunomide

Dimethyl fumarate (DMF)

10. Ocrelizumab.

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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The following important caveats should be considered when interpreting the evidence from
the NMAs:

e Heterogeneity may occur from:

0 Types of RRMS and line of treatment (neither of which were consistently
reported in the trials but where reported appear to vary considerably) (Section
3.10.1).

o Different follow-up durations of the trials (varying from 3 to 27 months) and the
large range of dates that trials were conducted (published 1987 to 2019)
(Section 3.10.1).

e The CDP-6M combined outcome (i.e. the CDP outcome used to populate the company
economic model [Section 4.3.6] and which enables CDP-6M outcomes to be
generated when CDP-6M data are not reported in trials) requires the assumption that
the CDP-3M hazard ratio (HR) is proportional to the CDP-6M HR (Section 3.10.3).
However, the assumption of a linear relationship between the CDP-3M and CDP-6M
HRs for ozanimod appears to have been violated and therefore caution should be

taken when drawing conclusions from the combined analysis (Section 3.10.4).
Results from the NMAs (Section 3.10.4, Table 15) are as follows:

e The only statistically significant difference in terms of CDP-6M combined was that

ocrelizumab was statistically significantly superior to ozanimod.

o Treatment with ozanimod statistically significantly improved ARR versus most
comparators (exceptions being peg-IFN (3-1a, DMF and ocrelizumab; ocrelizumab was

statistically significantly superior to ozanimod).

e Treatment with ozanimod is associated with a statistically significant later time to
treatment discontinuation compared to 5/10 DMTs and statistically significantly fewer
AEs (of any type and severity) compared with 4/10 DMTs. There were no statistically
significant differences between ozanimod and any of the DMTs in terms of total

numbers of SAEs.

Despite the issues with the NMAs highlighted by the ERG, the ERG is confident that, within
the context of this appraisal, it is appropriate to use the results from the NMAs to inform

decision making.

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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1.24 Other indirect evidence

NMAs were not conducted for specific types of AEs, SAEs or for HRQoL (Section 3.10).
However, the company has reported incidence rates of specific types of AEs from studies of
DMTs (CS, Table 45) and results show that AE incidence rates from treatment with ozanimod
compare favourably with all comparators, including fingolimod, which like ozanimod, is a
S1P1R modulator (Section 3.9).

1.3 Summary of the key issues in the cost effectiveness evidence

The company model structure only allows patients to receive one DMT over their lifetime; as
there are now a number of treatments available to treat active RRMS this is unrealistic. A
model that can simulate treatment switching or treatment sequencing would be complex to
construct. Furthermore, it is unlikely that there are sufficiently robust data to populate such a
model. Nevertheless, and recognising that all cost effectiveness models are simplifications of
clinical reality, given the range of treatments available to treat active RMMS, results from a
model that only simulates the effect of one treatment over a patient’s disease course may be

of limited use to decision makers. See Section 4.4.2 for further details.

The ERG considers that the company has potentially produced overly pessimistic relative cost
effectiveness results for treatment with ozanimod by modelling differences in effectiveness
(namely, CDP-6M combined, ARR, treatment discontinuation rates and SAE rates) between
treatments which were shown by results from the company’s NMAs not to be statistically
significant (Section 4.4.3). The ERG considers that when generating base case cost
effectiveness results, if clinical effectiveness results are not statistically significantly different,

then a difference in effect should not be modelled.

The ERG considers that ocrelizumab is a relevant comparator and should have been included

in the company base case (Section 4.4.4).

Treatment discontinuation rates (Section 4.4.5) in the model remain the same for each
treatment over the lifetime of the model. Clinical advice to the ERG is that, within the bounds
of a model that only represents one line of treatment, a more realistic approach would be to
model treatment discontinuation using trial data for the first year (the period for which they are
available) and then, from year 2 onwards, assume that treatment continues whilst the patient
receives benefit, which, in the company model, is up until a patient reaches EDSS state 7 or
enters the SPMS state.

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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1.4 Summary of ERG’s preferred assumptions and resulting ICER

The ERG made the following changes to the company base case (Section 4.5)

¢ R1: modelling a difference in treatment effect only when the clinical outcomes used to
compare relative efficacy of different treatments are shown, by results from the
company NMAs, to be statistically significantly different and removing AE rates from
the model (R1)

o R2: after one year, treatment is assumed to continue until progression to EDSS 7, or
conversion to SPMS state (R2)

¢ inclusion of ocrelizumab as a comparator.

Rather than showing results of the changes against all comparators, the ERG’s revised
incremental cost effectiveness ratios (ICERSs) per quality adjusted life year (QALY) gained are

shown, using list prices only, for three comparisons:

e treatment with ozanimod versus the reference case, i.e., the comparator with the most

favourable ICER per QALY gained compared to ozanimod in the company base case,

which, for analyses, undertaken using list prices, is || KEGcKNNTGTNNEEEE s
Table 24)

o the comparison of treatment with ozanimod versus DMF; clinical advice to the ERG,

e
I s that DMF is the most widely used DMT for active RRMS in the NHS (see
Table 25)

e comparison of treatment with ozanimod versus ocrelizumab; the ERG considers that

treatment with ocrelizumab is a valid comparator (see Table 26).
The results are summarised in the following tables:

ERG exploratory analyses R1: results generated using list prices

Ozanimod Comparator Incremental ICER Change

Comparator £/QALY from base

QALYs Costs QALYs Costs | QALYs Costs case
Reference Il I B B Il I
case
Dimethyl
fumarate Il B B B L Il '
Ocrelizumab Il I BN B B =B e |

* For this analysis, the reference case is
ICER=incremental cost effectiveness ratio; QALY=quality adjusted life year

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
ERG Report
Page 12 of 98



Confidential until published

ERG exploratory analyses R2: results generated using list prices

Ozanimod Comparator Incremental ICER £/QALY Change
Comparator from base
QALYs | Costs | QALYs | Costs | QALYs | Costs case
Reference
I B I I B . . m
Dimethyl
fumarate Il B B B BB = . i
Ocrelizumab | | N | OO O DO | O DS |

* For this analysis, the reference case is

ICER=incremental cost effectiveness ratio; QALY=quaIiti adjusted life iear

Fully incremental analysis results generated by the company model with ERG amendments
R1 and R2 (list prices)

Treatment 1(;(::: Q1::aYls ICER per QALY gained
I I I I
I I I I
I I I I
I I I I
I [ | I
I [ | I
| | I I
I | I I
I | I I
|| I I I
I I [ I

DMF=dimethyl fumarate; GA=glatiramer acetate; ICER=incremental cost effectiveness ratio; IFN=interferon; pg=microgram;
QALY=quality adjusted life year;
Extended dominance= the incremental cost effectiveness ratio (ICER) for a given treatment alternative is higher than that of the
next, more effective, alternative

The ERG highlights that the relative cost effectiveness of treatments changes when ICERs
per QALY gained are estimated using Patient Access Scheme prices, instead of list prices,

where applicable.
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2 INTRODUCTION AND BACKGROUND

2.1 Introduction

As noted in the company’s submission (CS, Section B1.3.1), approximately 85% of people
with multiple sclerosis (MS) are first diagnosed with relapsing-remitting MS (RRMS). NHS
England and the Association of British Neurologists (ABN) have developed a treatment
algorithm for the current management of RRMS." Information provided in this document’ show

that patients with RRMS can be classified as having:

e Active RRMS: (1) one relapse in the last 2 years and who also have radiological

activity, or (2) two significant relapse in the last 2 years.

¢ Highly active (HA) RRMS: unchanged or increased relapse rate, or ongoing severe
relapses compared with the previous year despite treatment with at least one disease

modifying therapy (DMT).

e Rapidly-evolving severe (RES) RRMS: two or more disabling relapses in 1 year, and
one or more gadolinium-enhancing (Gd-E) T1 brain lesions on brain magnetic
resonance imaging (MRI), or a significant increase in T2-weighted brain MRI lesion

load compared with a previous MRI.

For the purpose of this ERG report, the use of the term ‘active RRMS’ excludes HA
RRMS and RES RRMS.

In the final scope issued by NICE? for this appraisal, all three patient populations were included
as being potentially eligible for consideration. However, it is stated in the CS (p13 and p18)
that ozanimod is only expected to be used in NHS clinical practice as a first-line treatment for
active RRMS, not HA RRMS or RES RRMS.

The company highlight (CS, p18) that in absence of treatment, approximately 50% of patients
diagnosed with RRMS subsequently develop secondary progressive MS (SPMS) within 10
years and up to 90% develop SPMS after 20 to 25 years.3# SPMS is a type of MS with a worse
prognosis than RRMS, associated with irreversible disability.® In clinical practice, SPMS is
hard to diagnose,3® typically characterised by signs that the patient's MS has been getting

steadily worse for six months.®

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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2.2 Company’s overview of current service provision
In the CS summary document (Section A1), the company highlights:

“There is no cure for MS and current pharmacological management of RRMS includes
disease-modifying therapies (DMTs) to reduce the frequency and severity of and the
rate of disease progression. Despite a number of recent NICE approvals there remains
an unmet need for a highly effective and well-tolerated treatment particularly for
patients who are newly diagnosed and wish to have a convenient, effective and well

tolerated therapy.”

The treatment algorithm for the current management of RRMS developed by NHS England
and the ABN'" includes treatment pathways for patients with various types of MS, including
those with active RRMS, HA RRMS and RES RRMS. The company has depicted the pathway
for these three populations in the (CS, Figure 1) and this is reproduced below (Figure 1).
Current DMT options for patients with active RRMS, HA RRMS and RES RRMS are also
summarised by the ERG in Table 1.

1 relapse in the last 2 years 2 significant relapses in the Rapidly evolving severe
AND radiological activity last 2 years MS

! ! !

First.ine treatments L= |
INFB-1a INFB-1a and INFB-1b Ncmtuzumah_“ or ocrelizumab
Glatiramer acetate Glatiramer acetate Cladribine tablets —
Alemtuzumab® or E— Dimethyl fumarate Natalizumab
ocrelizumab — _Tﬂlﬂﬁnﬂmge_ -
Alemtuzumab® or ocrelizumab *

Alternative to first-line INFB-1a and INFB-1b * Alemtuzumab® or ocrelizumab

treatments’ Glatiramer acetate < Cladribine tablets
Dimethyl fumarate Highly active RRMS Fingolimad
Natalizumab

Teriflunomide

Second-line treatments . Alemtuzumab® or ocrelizumab Alemtuzumab® or ocrelizumab
Alemtuzumab® S 3 %
Cladribine tablets Cladribine tablets
or ocrelizumab N
Fingolimod Natalizumab

Rescue therapy l

Alemtuzumab® or ccrelizumab
Cladribine tablets
Natalizumab

" Alternative first-line therapies due to intolerance

" For patients experiencing disease activity whilst on first-line treatment

#At the time that the ERG received the company’s submission (5 November 2019), alemtuzumab was under review by the EMA due to safety
concerns. The EMA advised that during the review, alemtuzumab use should only be started in adults with RRMS that is highly active despite
treatment with at least two DMTs, or when other DMTs cannot be used. On 15 November 2019, the EMA advised that alemtuzumab should only
be used if the disease is highly active despite treatment with at least one DMT or if the disease is worsening rapidly

Ocrelizumab is recommended by NICE in cases where alemtuzumab is contraindicated or unsuitable

Figure 1.Treatment algorithm for the current management of RRMS

DMTs=disease-modifying therapies; EMA=European Medicines Agency; IFN=interferon; MS=multiple sclerosis;
RRMS-=relapsing remitting multiple sclerosis

Source: CS, Figure 1, which is stated by the company to be based on NHS England 2019;" the notes to the figure presented in
this ERG report have been edited by the ERG
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As highlighted by the company (CS, Section B.1.3.3), in NHS clinical practice, the choice of
DMT prescribed to treat RRMS is largely driven by an informed discussion and consensus
between the prescribing clinician and the patient. Factors that are considered to be relevant
include the level of disease activity, patient risk tolerance, patient preference and patient

lifestyle considerations, such as family planning.

Clinical advice to the ERG is that for patients with two significant relapses in the last 2 years,
treatment with dimethyl fumarate (DMF) tends to be the preferred first-line DMT for patients
with active RRMS. Clinical advice to the ERG is that DMF is an oral treatment which is
associated with few safety concerns. Clinical advice to the ERG is that DMF is perceived by
many clinicians to be superior to most other treatment options. First-choice options for patients
with one relapse in the last 2 years who also have radiological activity are interferon beta-1a
(IFN B-1a; Avonex or Rebif) or glatiramer acetate (GA; Copaxone or generic). As can be seen
from Figure 1 and Table 1, there are more first-choice first-line options for patients with active
RRMS who have had two significant relapses in the last 2 years than for patients who have
had one relapse in the last 2 years and who also have radiological activity. Information

presented in Figure 1 shows that once patients who have had two significant relapses in the

last 2 years require a second-line DMT, they are considered to have HA RRMS.

As noted in Table 1, peginterferon beta-1a (peg-IFN B-1a) does not currently feature in the
treatment algorithm developed by NHS England and the ABN."! This is because the NICE
appraisal of this DMT is ongoing (ID1521).6 However, clinical advice to the ERG is that peg-

IFN B-1a is currently used in NHS clinical practice

Ozanimod for treating relapsing—remitting multiple sclerosis [ID1294]
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Table 1 Current disease modifying treatment options for patients with active RRMS

Treatment Type NICE Population* Note
IFN B-1a (Avonex Injection | TA527 Active RRMS Avonex is injected weekly (30ug)
and Rebif) (2018)" | (1) 1stline Rebif is injected 3 times a week
(2) 1stline (22ug or 44pg per administration)
IFN B-1b (Extavia) Injection TA527 Active RRMS Injected every other day (250ug)
(2018’ (1) 1s-line alternative | Betaferon (another type of IFN B-
(2) 1stline 1b) is not recommended by NICE
Glatiramer acetate Injection | TA527 Active RRMS Injected daily (20mg) or 3 times a
(Copaxone and (2018)7 (1) 1stline week (40mg per administration)
generic) (2) 1stline
Peg-IFN B-1a Injection No Not included in the The recommended dose is 125ug
(Plegridy) guidance | treatment algorithm every 2 weeks
issued developed by NHS Not included in the treatment
yet England and the ABN" | algorithm! as the NICE appraisal®
is still in progress (ID1521)%
Teriflunomide Oral TA303 Active RRMS Taken daily (14mg)
(Aubagio) (2014)® | (1) 1sline alternative
(2) 1stline
Dimethyl fumarate Oral TA320 Active RRMS The recommended dose is 120mg
(Tecfidera) (2014)° (1) 1s-line alternative twice daily in the first week of
(2) 1stline treatment and 240mg twice daily
thereafter
Clinical advice to the ERG is this is
often the preferred 1st-line DMT for
active RRMS in clinical practice
Alemtuzumab Infusion TA312 HA RRMS* #Alemtuzumab was previously
(Lemtrada) (2014)1° RES RRMS# available for patients with active
RRMS when recommended by
NICE. Following a review by the
EMA, it is now restricted to HA
RRMS despite treatment with at
least one DMT or if the disease is
worsening rapidly."" Thus, it is not
a relevant comparator to ozanimod
based on population
Ocrelizumab Infusion TA533 Active RRMS Recommended by NICE where
(Ocrevus) (2018)'2 (1) 1st-line or 2"-line alemtuzumab is contraindicated or
(2) 1-line otherwise unsuitable?
The first dose is administered as
HA RRM
RES RRI\S/IS 2x300mg infusions 2 weeks apart;
subsequent doses are
administered as a single 600mg
infusion every 6 months
Cladribine Oral TA493 HA RRMS Not a relevant comparator to
(Mavenclad) (2017)" | RES RRMS ozanimod based on population
Fingolimod Oral TA254 HA RRMS Similar class of drug as ozanimod
(Gilenya) (2012)"* | RES RRMS alternative | but not a relevant comparator to
ozanimod based on population
Natalizumab Infusion TA127 RES RRMS 15t or 2nd- Not a relevant comparator to
(Tysabri) (2007)'® | line ozanimod based on population

DMT=disease modifying therapy; EMA=European Medicines Agency; HA=highly active; IFN B-1a=interferon beta-1a; IFN -
1b=interferon beta-1b; peg-IFN B-1a=peginterferon beta-1a; RES=rapidly evolving severe disease; RRMS=relapse-remitting
multiple sclerosis; TA=technology assessment
* Key to RRMS populations (with the recommended line of treatment being based on the treatment algorithm developed by NHS
England and the ABN"): (1): 1 relapse in last 2 years and radiological activity (2): 2 significant relapses in the last 2 years

Note: alternatives to 15-line DMTs are alternatives that can be given as a result of intolerance to first-choice options

Note: All injectable DMTs are injected subcutaneously except for Avonex which is an intramuscular injection. Furthermore, it has
been noted by NICE’ that interferon beta-1b (Extavia) is supplied as a solvent and powder which must be mixed before being
administered and therefore this may be more difficult for patients with RRMS to use than other injectable DMTs
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As per its then European Medicines Agency (EMA) license, alemtuzumab was recommended
by NICE (TA3121°) for treating active RRMS, as well as for more severe RRMS (HA RRMS or
RES RRMS) in 2014. However, as noted by the company (CS, Section B.1.3.3), at the time
the company produced its submission, the alemtuzumab licence was being reviewed by the
European Medicines Agency (EMA) and was only recommended for more severe cases of
MS.'8 This review has now been completed and alemtuzumab is now restricted as a treatment
option for HA RRMS and RES RRMS and only for patients without certain heart, circulation or
bleeding disorders or autoimmune disorders other than MS.' Ocrelizumab has been
recommended by NICE (TA533'?) for the treatment of RRMS (i.e. patients with active RRMS,
HA RRMS or RES RRMS) when alemtuzumab is contraindicated or otherwise unsuitable in
2018. Therefore, clinical advice to the ERG is that clinicians who would previously have
considered alemtuzumab for active RRMS will now consider treatment with ocrelizumab in
those instances instead. Clinical advice to the ERG is that most clinicians would probably only
consider ocrelizumab for more severe cases of active RRMS, e.g. for patients who do not

quite meet the criteria for HA RRMS or RES RRMS or who have had a very disabling relapse.

2.3 Ozanimod

Ozanimod is a sphingosine-1-phosphate 1 receptor (S1P1R) modulator (CS, Table 2). As
noted by the company (CS, p19), research suggests there is a key role for the S1P1R in the
development and progression of MS as it mediates lymphocyte trafficking.'”” The ERG notes
that fingolimod was the first S1P1R modulator to be used in clinical practice. Fingolimod is
only used to treat HA RRMS and sometimes RES RRMS in NHS clinical practice in England

and Wales.

Currently, ozanimod does not have a marketing authorisation in the UK. The EMA Committee
for Medicinal Products for Human Use decision is expected in |l and the marketing
authorisation is expected in ||

As noted in the CS (p13 and p18) and Section 2.1 of this ERG report, the company state that
the anticipated use of ozanimod is to treat patients with active RRMS but not HA RRMS or
RES RRMS. The company appear to have reached this view in part as a result of clinical
feedback but also from ABN guidance which classifies DMTs as either Category 1 (moderate
efficacy and established safety profiles) or Category 2 (high efficacy and more complex safety
profiles).’™® The company considers that ozanimod belongs to Category 1 and will therefore
used as a first-line treatment for active RRMS. The ERG has received clinical advice
supporting this view and additional clinical advice suggesting that ozanimod may also be
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suitable for patients with HA RRMS. The ERG also notes that fingolimod is classified as a
Category 1 DMT but is used to treat HA RRMS.

Ozanimod is administered orally once daily. | |GGG hc company in its

submission (and therefore the ERG in this report) has focussed primarily on evidence for the
1mg dose of ozanimod. Ozanimod 1mg is titrated at a dose of 0.25mg on Days 1 to 4, 0.5mg

on Days 5 to 7 and the full 1mg dose is first given on Day 8.

2.4 Number of patients eligible for treatment with ozanimod

The total number of patients with active RRMS eligible for treatment with a DMT in England
and Wales was estimated by the company to be ||l (Table 2). The company states
in its Budget Impact Assessment report (p8) that
|
.|
. /- the company also highlights, only a proportion of these patients would

receive ozanimod; the company’s estimates being ] in the first year rising to ||| after 5 years

(Budget Impact Assessment report, Table 9).

Table 2 Company estimate of number of patients potentially eligible for treatment with
ozanimod in England and Wales in 2019

Population Proportion Number Source
Total adult (>18 years) population 46,868,875 | ONS 2019'°
Prevalent patients with MS 0.20% 92,908 Mackenzie et al 201520
Incident patients with MS 0.009% 4,228 Mackenzie et al 201520
Patients with RRMS 42.00% 40,797 Hawton and Green 20162
Patients with RRMS eligible for DMT* | 31.00% 12,647 Zajiceck et al 20107

ONS=0ffice for National Statistics

* The eligible population represents a population of patients with active RRMS eligible for DMT treatment with beta-interferons,
glatiramer acetate, dimethyl fumarate or teriflunomide

Source: data extracted from company Budget Impact Assessment report, Table 3

2.5 Critique of company’s definition of the decision problem
A summary of the ERG’s comparison of the decision problem outlined in the final scope issued
by NICE? and that addressed within the CS is presented in Table 3.
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Table 3 Comparison between NICE scope and company’s decision problem

(s)

RRMS:

e  Alemtuzumab*

e Beta-interferon

¢ Dimethyl fumarate

e  Glatiramer acetate

o  Teriflunomide

e  Ocrelizumab (only
if alemtuzumab is
contraindicated or
otherwise
unsuitable)

e  Peginterferon beta-
1a (subject to
ongoing NICE
appraisal)

For patients with highly
active (HA) RRMS despite
previous treatment:
e Alemtuzumab*
e Cladribine tablets
e Fingolimod
e  Ocrelizumab (only
if alemtuzumab is
contraindicated or

otherwise
unsuitable)

For people with rapidly-
evolving severe (RES)
RRMS:

e  Alemtuzumab*
e Cladribine tablets
e Natalizumab

e  Ocrelizumab (only
if alemtuzumab is
contraindicated or
otherwise
unsuitable)

Parameter Final scope issued by Decision problem addressed in ERG comment
NICE (original wording) the company submission with
rationale
Intervention Ozanimod Ozanimod 1mg daily oral F
Population People with relapsing- As per scope ~75% patients had
remitting multiple sclerosis active RRMS (the
(RRMS) population the
company consider
ozanimod is suitable
for) but ~23% had
more severe RRMS
and ~2% had SPMS
Comparator For patients with active For patients with active RRMS:* The ERG considers

e Beta-interferons

e  Glatiramer acetate
e Dimethyl fumarate
e  Teriflunomide

e  Ocrelizumab** (only if
alemtuzumab is
contraindicated or
otherwise unsuitable)

e  Peginterferon beta-1a
(subject to ongoing NICE
appraisal)

*Alemtuzumab is currently under
review by the EMA due to safety
concerns. As a result, the EMA
committee advises that during the
review alemtuzumab use should
only be started in adults with RRMS
that is highly active despite
treatment with at least two disease-
modifying therapies, or when other
disease-modifying therapies cannot
be used. Due to the expected use
of ozanimod in UK clinical practice
as a therapy to treat patients with
active RRMS (and not highly active
RRMS) alemtuzumab is not
considered a relevant comparator to
ozanimod

Since ocrelizumab is only
recommended by NICE to be used
in patients where alemtuzumab is
contraindicated or otherwise
unsuitable, it is also not considered
a relevant comparator to ozanimod

Due to the expected use of
ozanimod in UK clinical practice as
a therapy to treat patients with
active RRMS, this submission will
not consider ozanimod for the
treatment of patients with either HA
or RES RRMS

that the comparators
considered by the
company are
appropriate for
patients with active
RRMS (including
peginterferon beta-1a
which although being
currently reviewed by
NICE [ID1521], is
currently used to treat
patients in NHS
clinical practice)

The ERG also
considers that
ocrelizumab, which
was excluded as a
comparator by the
company, should have
been included as a
comparator since it is
recommended by
NICE as a first-line
treatment option for
patients with active
RRMS (TA533) and
clinical advice to the
ERG is that it is used
to treat some of this
patient population
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following subgroups will be
considered:

People who could not
tolerate previous treatment

Parameter Final scope issued by Decision problem addressed in ERG comment
NICE (original wording) the company submission with
rationale
Outcomes ¢ Relapse rate ¢ Relapse rate The ERG considers
e Severity of relapse e Disability that the outcomes are
o . relevant for measuring
o Disability (e.g. e Freedom from disease the clinical
EDSS) activity effectiveness of DMTs
e Symptoms of MS e Mortality for patients with
(e.g. fgtigue, e Adverse effects of RRMS in phase Il
cpgnltlop and treatment trials
visual disturbance) e Health-related quality of Clinical advice to the
e Freedom from life ERG is that severity of
disease activity e Brain atrophy (brain relapse is a clinically
(e.g. lesions on volume) important outcome
MRI scans) . ) which is often not
e  Mortality * Radiological (tMRfl)d captured by clinical
. Adverse effects of measurements of disease | yi5/5
activity (T2 and Gd-E T1 .
treatment brain lesion) The ERG notes that in
¢ Health-related the RADIANCE Part B
quality of life : and SUNBEAM trials
RADIANCE and SUNBEAM [i.e. of ozanimod, disability
trials of ozanimod] did not explore is measured by
severity of relapse, and symptoms confirmed disease
in their trial design endpoints. progression (CDP) at
3 months (CDP-3M)
Freedom from disease activity has | and 6 months (CDP-
been reported as no evidence of 6M), i.e. worsening of
disease activity 3 (NEDA-3) and 4 21-point increase in
(NEDA-4). Expanded Disability
Status Scale (EDSS).
Although EDSS and
CDP are clinically
relevant measures,
limitations with both
measures are widely
recognised and
highlighted by the
company in the CS
(Section B.1.3.2)
Subgroups If the evidence allows the No subgroups will be considered The ERG notes that

whereas the
RADIANCE Part B
and SUNBEAM trials
of ozanimod (and
some trials of other
DMTs) include
analyses of some
subgroups, evidence
for the subgroup of
people who could not
tolerate previous
treatment is lacking

Gd-E=gadolinium-enhancing; MRI=magnetic resonance imaging
Source: Final scope issued by NICE,? CS Table 1 and Section B.1.4
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3 CLINICAL EFFECTIVENESS

3.1 Systematic review methods

Full details of the company’s process and methods used to identify and select the clinical
evidence relevant to the technology being appraised are presented in Appendix D to the CS.
The ERG considered whether the review was conducted in accordance with key features of
the systematic review process, as summarised in Table 4. Overall, the ERG considers the

methods used to conduct the company’s systematic review of clinical effectiveness evidence

appear to be satisfactory.

Table 4 ERG appraisal of systematic review methods

Review process ERG Note
response

Was the review question clearly Partially Eligibility criteria in relation to outcomes should have

defined in terms of population, been more explicit (see note for item “Were the eligibility

interventions, comparators, outcomes criteria appropriate to the decision problem?” below)

and study designs?

Were appropriate sources searched? | Yes Sources included MEDLINE, Embase, the Cochrane
Library and searches of trial registries for ongoing trials.
No searches of conference websites were conducted as
an exclusion criterion was conference abstracts. The
company also consulted the reference lists of two
previously conducted NMAs of interventions in the
treatment of RRMS. 323

Was the timespan of the searches Yes The search was originally run 10 October 2017 and

appropriate? updated 12 June 2019

Were appropriate search terms used? | Yes No additional ERG comments

Were the eligibility criteria appropriate | Partially In relation to outcomes, it is stated studies which do not

to the decision problem? report outcomes of interest will be excluded, without
stating what the outcomes of interest are (CS, Appendix
D1.1.2, Table 3)

Was study selection applied by two or | Yes This improves the accuracy of study selection and

more reviewers independently? reduces study selection bias

Was data extracted by two or more Unclear While the company has stated two investigators

reviewers independently? independently extracted data for the final list of selected
eligible studies for the cost effectiveness review (CS,
Appendix G, Section G1.1, p103), equivalent information
is not reported for the clinical effectiveness review

Were appropriate criteria used to Yes The company conducted a quality assessment exercise

assess the risk of bias and/or quality using the minimum criteria set out in the NICE Guide to

of the primary studies? the Methods of Technology appraisal®* (CS, Appendix
D1.2.3,Table 11)

Was the quality assessment Unclear Responsibility for quality assessment is not reported

conducted by two or more reviewers

independently?

Were attempts to synthesise Yes NMAs were required to compare ozanimod with all

evidence appropriate? appropriate comparators. For full details of the NMAs,
see Section 3.10 of this ERG report

NMA=network meta-analysis
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3.2 Identified trials

A total of 47 randomised controlled trials (RCTs) from 46 publications?>7° were “included for
potential analysis” in the company’s systematic review (CS, Appendix D1.1.3, Figure 1). This
included three trials of ozanimod, 38 trials?5-28.30-45,47-52,54-62,64.67-70 \wjth gt least one comparator
relevant to the company’s decision problem and six trials2°46:5363.6566 of DMTs which the
company did not consider to be relevant to the decision problem (i.e., trials of cladribine,*®

natalizumab®36¢ and fingolimod?°5365 versus placebo).

The three ozanimod RCTs were a phase |l trial (the RADIANCE Part A trial>? in which the
comparator was placebo) and two phase lll trials (the RADIANCE Part B and SUNBEAM

trials3%40 in which the comparator was IFN B-1a [Avonex]).

In addition to data from the trials of ozanimod, the company’s pooled analysis of safety and
tolerability evidence incorporates data from the phase | RPC01-PK/PD study and the ongoing
single-arm phase |ll DAYBREAK open label extension (OLE) study. The DAYBREAK OLE
study includes patients who had been enrolled in the RPC01-1001PK/PD study, RADIANCE
Part A trial, RADIANCE Part B and SUNBEAM trials.
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3.3 Characteristics of the included ozanimod trials
Data presented for trials of ozanimod that are included in the CS include data extracted by the

company from the CSRs.”-"3

3.3.1 Trial characteristics

All three RCTs of ozanimod included two ozanimod arms: a 1mg dose arm and a 0.5mg dose
arm. The company in its submission (and therefore the ERG in this report) has only presented
evidence for the efficacy of ozanimod for the 1mg dose (ozanimod 0.5mg results can be found
in the journal publications of the trials of ozanimod?323540). However, safety data are presented

in the CS for both doses of ozanimod.

The RADIANCE Part A trial was a multi-centre, double-blind, placebo-controlled RCT.
Randomisation was 1:1:1 and stratified by country. Patients were enrolled between 18 October
2012 and 13 April 2014 and the length of follow-up was 24 weeks. In total, the trial included
258 patients (ozanimod 1mg, n=83; ozanimod 0.5mg, n=87; placebo, n=88). The primary
outcome was reduction in the cumulative number of Gd-E T1 brain MRI lesions from Week 12
to Week 24. Secondary outcomes included the number of Gd-E T1 brain MRI lesions at Week
24, the cumulative number of new or enlarging hyperintense T2-weighted brain MRI lesions
at Weeks 12 to Week 24, ARR and safety and tolerability.

The RADIANCE Part A trial also included a blinded extension phase of 96 weeks, in which
patients were enrolled between 1 May 2013 and 11 May 2016.7* In the blinded extension
phase, patients who had been receiving ozanimod remained on ozanimod at the same dose
(ozanimod 1mg, n=81; ozanimod 0.5mg, n=85) whilst patients who had been in the placebo
arm were randomised to ozanimod 1mg (n=42) or ozanimod 0.5mg (n=41). Outcomes
included mean number of Gd-E T1 brain lesions, proportions of participants free of Gd-E T1
brain lesions, mean number of new or enlarging hyperintense T2-weighted brain MRI lesions

on brain MRI, ARR and safety and tolerability.

The RADIANCE Part B and SUNBEAM ftrials were both double-blind, double-dummy, active-
controlled parallel arm RCTs. In both trials, randomisation was 1:1:1 and stratified by baseline
Expanded Disability Status Scale (EDSS) (<3.5, >3.5) and country. In the RADIANCE Part B
trial, the length of follow-up was 24 months (with patients enrolled between 27 December 2013
and 31 March 2015). In the SUNBEAM trial, patients were enrolled between 18 December
2014 and 12 November 2015 and followed up 212 months
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In both trials, the primary efficacy endpoint was ARR during the treatment period. Other
outcomes relevant to the final scope issued by NICE? and the company’s decision problem
were also reported, namely MRl measurements of disease activity, brain atrophy (brain
volume) including brain volume loss (BVL), CDP, health related quality of life (HRQoL), no
evidence of disease activity (NEDA) and safety and tolerability. In total, the RADIANCE Part
B and SUNBEAM trials included 2659 patients (RADIANCE Part B, N=1313; ozanimod 1mg,
n=433; ozanimod 0.5mg n=439; IFN B-1a [Avonex], n=441; SUNBEAM, N=1346; ozanimod
1mg, n=447; ozanimod 0.5mg, n=451; IFN (3-1a [Avonex], n=448).

The eligibility criteria for entry into all three RCTs are summarised in Table 5 of this ERG
report. The ERG also notes that patients at higher risk of bradycardia have been excluded
from the ftrials since patients with specific cardiovascular conditions at screening were
excluded from the ozanimod trials. It is therefore unclear if ozanimod would be suitable for

such patients within clinical practice.

The ERG highlights that concomitant medications with a known impact on the cardiac
conduction system were not permitted in any of the trials, e.g. beta-blockers (CS, Section
B.2.3.2). Clinical advice to the ERG is that, before treating patients with fingolimod, cardiology
advice is required for patients who are receiving treatment with a beta-blocker. It is therefore
unclear whether, if ozanimod were to be recommended by NICE, would similar advice be

required before starting treatment.

Table 5 Eligibility criteria for patient entry into the RADIANCE Part A, RADIANCE Part B and
SUNBEAM trials

Inclusion criteria Exclusion criteria
e  Adult subje