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Pre-meeting briefing
Ocrelizumab for treating relapsing multiple
sclerosis (ID937)

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

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

+ the Evidence Review Group (ERG) report

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

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

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

» Multiple sclerosis (MS) is a chronic, neurodegenerative
disorder which affects the brain, optic nerves, and spinal
cord

« It often results in progressive neurological impairment and
severe disability

» Associated with symptoms such as pain, disturbance to
muscle tone, chronic fatigue, unsteady gait, speech
problems, incontinence, visual disturbance and cognitive
impairment

» Approximately 100,000 people in the UK have MS, and
about 2,500 people are newly diagnosed each year

* Onset typically between 20 and 50 years

Currently no accurate data on incidence, approx. 100,000 people have MS in the UK
based on study by McKenzie et al (2010) at the University of Dundee, growing by about
2.4% each year.
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Multiple sclerosis
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+ Limited treatment options )
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Relapsing-remitting MS progresswe MS

+ 85-90% of people at diagnosis Disease-modifying therapy

+ Treatment strategy depends on not used for primary or
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previous treatment 10 years secondary progressive
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Relapsing-remitting multiple sclerosis

Treatment aims to reduce frequency of relapse and slow disability
1. Relapses — symptoms lasting 224 hours without fever or infection
2. Disability Expanded Disability Status Scale = EDSS
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Current management of relapsing-remitting
multiple sclerosis

— . -
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i . » Alemtuzumab
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European Medicines Agency has restricted use of daclizumab to patients whose disease has responded
inadequately to >2 disease modifying therapies (DMTs) and cannot be treated with any other DMTs

» This pathway is based on the NICE scope.
» Guidelines from the Association of British Neurologists define treatments as:
* Moderate efficacy (category 1):
» Beta interferon, glatiramer, teriflunomide
» Dimethyl fumarate and fingolimod (both assumed to be slightly more effective
than other category 1 drugs)
» High efficacy (category 2): alemtuzumab and natalizumab

* NICE appraised beta interferons and glatiramer acetate in 2002 and did not recommend these
treatments for MS. The Department of Health, in combination with patient groups and
companies, set up a risk sharing scheme. The scheme allowed NHS patients to access beta
interferons and glatiramer acetate while long-term data on outcomes were collected. The
scheme ended in 2016, but beta interferons and glatiramer acetate continue to be
commissioned by NHS England (policy here). NICE is appraising the beta interferons and
glatiramer acetate in a multiple technology appraisal, scheduled for discussion by Committee
B in November 2016. For the purposes of the current appraisal of daclizumab, the key point is
that beta interferons and glatiramer acetate are currently used in the NHS and thus should be
included as comparators.

» There are several beta interferons which differ in injection site and frequency:

-Interferon beta 1a (Avonex, Biogen), intramuscular injection once a week.
-Interferon beta 1a (Rebif, Merck), subcutaneous injection 3 times a week.
-Peginterferon beta 1a (Plegridy, Biogen), subcutaneous injection every 2 weeks.
-Interferon beta 1b (2 drugs from the same production line: Betaferon by Bayer and
Extavia by Novartis), subcutaneous injection every other day.
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Ocrelizumab (Ocrevus)

Marketing Ocrelizumab is indicated for the treatment of adult
authorisation patients with relapsing forms of multiple sclerosis
(RMS) with active disease defined by clinical or
imaging features

Humanised monoclonal antibody that selectively
depletes CD20+ B cells

LG LS Intravenous (1V) infusion.

and dose First 600 mg dose administered as two 300 mg
infusions 2 weeks apart. Subsequent doses are
administered as a single 600 mg infusion every 6
months. A minimum interval of 5 months should be
maintained between each dose

List price £4,790 per 300 mg vial.
A simple discount PAS for ocrelizumab has been
approved

(ol I Fol E- W IT[CT-W Per patient per year £19,160 based on twice yearly
of treatment 600 mg infusions (list price)

Source: company submission p9
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Patient and professional feedback

* Relapses unpredictablein onset, severity, symptoms and duration. Recovery
often incomplete, leading to accumulation of disability with each successive
relapse.

+ People with MS want a life free from impact of disease. Goal in taking disease-
modifying therapies is to reduce risk of disease progression and disability.

+ Potential benefits of infusion every 6 months:
— lower frequency of administration than most therapies
— less disruption of daily routines
— increased adherence
— reduction in side-effects
» Longer term studies needed to understand safety profile of ocrelizumab
— Weakening immune system increases risk of infection and of cancer
— One person contracted progressive multifocal leukoencephalopathy (PML)

after switching from natalizumab to ocrelizumab. Unclear whether PML was
linked to use of ocrelizumab, Roche are investigating further

+ An effective treatment taken infrequently which carries minimal side effects would
be welcomed by many people with relapsing MS

Comments from consultees

This section summarises comments from:
* MS society

e MS trust
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Company’s decision problem and

deviations from final scope
== == &=

People with relapsing  Adults with OPERA | and -+ Narrower than
forms of multiple relapsing remitting Il mostly scope
sclerosis multiple sclerosis  included * Only patients <55
(RRMS) patients with years includedin
RRMS trials

+ Clinical experts:
infrequentuse in
people over 55

years
* Relapse rate Not assessed: No + Limited information
+ Severity of relapse  + Severity of comparative on statistical
+ Disability relapse data to use in analyses in
+ Symptoms + Symptoms mixed company
* No disease activity treatment submission
+ Mortality comparison + Obtained and
+ Adverse effects critigued missing
+ Health-related outcomes through
quality of life clarification
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Comparators used by company

No previous treatment \ [ Rapidly-evolving '\
» Interferon beta (risk sharing scheme) severe
(Avonex, Rebif, Plegridy, Betaferon) * Natalizumab
« Glatiramer acetate (TA127)
. . » Alemtuzumab
» Teriflunomide (TA303) (TA312)
» Dimethyl fumarate (TA320)

_*+ Alemtuzumab (TA312)

Change therapy — inadequate
response/ adverse events

-

. R.RMS Highly active disease
+ Teriflunomide (TA303)

. Dimethyl fumarate (TA320) | | * T Ingelimod (TA254)
~+ Alemtuzumab (TA312) * Alemtuzumab (TA312)

ERG: Advised by clinical experts exclusion

daclizumab & best supportive care reasonable

« Company included natalizumab and fingolimod in whole RRMS population analysis,
which is outside of MA

» Company excluded daclizumab EMA restriction: inadequate response to 22 DMTs and
treated with other DMTs is contraindicated or otherwise unsuitable

» Company excluded BSC and included natalizumab & fingolimod in whole RRMS
population because, no subgroup data from OPERA studies in patients with relapsing
SPMS

* ERG - Advised by clinical experts exclusion daclizumab & BSC reasonable

» Beta interferon and glatiramer acetate blended comparator
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Key issues — clinical effectiveness

+ Direct evidence only for ocrelizumab compared with interferon beta-1a

« Main trials OPERA | & Il excluded patients over 55 (average age in trials
37) may impact on generalisability to NHS

+ Mixed treatment comparisons results for highly active and RES
subgroups very uncertain, low number of studies

+ Company have included natalizumab and fingolimod as comparators in
the whole RRMS population analysis, this is outside of their marketing
authorisations

« Company excluded daclizumab from submission because EMA safety
concerns restricted use to 3 line

+ Professional and patient group safety concerns about immune related
reactions particularly progressive multifocal leukoencephalopathy (PML),
impact of long-term use of ocrelizumab unknown

EMA restriction on daclizumab: inadequate response to 22 DMTs and treated with other
DMTs is contraindicated or otherwise unsuitable
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Clinical evidence: OPERA trials
[ |WA21092 (OPERA I|) n=821 WA21093 (OPERA Il) n=835
18-55 years with a diagnosis of RMS =2 documented relapses within
NEWEL T I Ocrelizumab 600 mg n=410 Ocrelizumab 600 mg n=417
Licensed dose Licensed dose
IFNB-1a 44 pg n=411 IFNB-1a 44 pg n=418
+ Confirmed disability progression at 3 months
+ Confirmed disability progression at 6 months
* Number of gadolinium-enhancingT1 leisons
* Number of T2 hyperintense lesions
+ Brain volume change
+ Multiple sclerosis functional composite score
Source: company submission document B p24, ERG report p45-46
WA21493 Phase Il study with primary endpoint gd-enhancing lesions. No

Phase Ill, randomised-controlled, active comparator, double-blind,
Population

the previous two years or one relapse within the year before screening.
Annualised relapse rate (primary outcome)

* No evidence of disease activity

* Number of T1 hypointense lesions

» SF-36 physical component summary score

disease progression endpoint. Not includedin MTC or economic model

Source: CS document B p24, ERG report p45-56

Inclusion criteria of the trial include EDSS score from 0 to 5.5, excluded any concomitant
disease required chronic treatment with systemic corticosteroids or immunosuppressant
during the course of the study

OPERA 1, 32 countries including UK. OPERA Il 24 countries including UK. Recruitment
started September 2011

| & Il identical in terms of inclusion/exclusion criteria, comparator, statistical analysis plan
Secondary analysis of endpoints were pooled from OPERA | & Il for:

* Expanded Disability Status Scale (EDSS),

» specifically Confirmed Disability Progression (CDP) and

» Confirmed Disability Improvement (CDI)

OLE study ongoing assessing long-term safety tolerability and efficacy of ocrelizumab

Exclusion criteria

» Diagnosis of PPMS

* Inability to complete an MRI

» Disease duration > 10 years if EDSS <2.0 at screening

* Previous treatment with alemtuzumab, anti-CD4, cladribine, daclizumab, teriflunomide,
rituximab, ocrelizumab
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Baseline characteristics (1)

characteristics similarin OPERA | & || and across study arms

Charocoretc | OPERA oreR

Ocrelizumab IFNB-1a (Rebif) Ocrelizumab IFNB-1a (Rebif)

n=410 n=411 n=418 n=418

Mean age, years

(SD) 37.1(9.3) 36.9(9.3) 37.2(9.1) 37.4(9.0)
Female, n (%) 270 (65.9) 272 (66.2) 271 (65.0) 280 (67.0)
Region, n (%)

United States 105 (25.6) 105 (25.5) 112 (26.9) 114 (27.3)
Rest of the world 305 (74.4) 306 (74.5) 305 (73.1) 304 (72.7)
Mean time since

symptom onset,

years (SD) 6.74 (6.37) 6.25 (5.98) 6.72 (6.10) 6.68 (6.13)
Mean time since

diagnosis, years

(SD) 3.82 (4.80) 3.71 (4.63) 4.15(4.95) 4.13(5.07)

Source: company submission document b p28-29 table 8
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Baseline characteristics (2)
Ocrelizumab IFNB-1a Ocrelizumab IFNB-1a (Rebif)
n=410 (Rebif) n=411 n=418 n=418
Mean no. of relapses in
previous 12 months (SD) 1.31(0.65) 1.33(0.64) 1.32(0.69) 1.34 (0.73)
Mean expanded disability
status scale (EDSS) score 2.86+1.24 2.75£1.29 2.78+1.30 2.84=1.38
No DMT 301 (73.8) 292 (71.4) 304 (72.9) 314 (75.3)
Previous DMT, n (%)” 107 (26.2) 117 (28.6) 113 (27.1) 103 (24.7)
No. of Gd-enhancing
lesions on T1-weighted
MRI, n (%)
0 233 (57.5) 252 (61.9) 252 (61.0) 243 (58.6)
1 64 (15.8) 52 (12.8) 58 (14.0) 62 (14.9)
2 30 (7.4) 30 (7.4) 33(8.0) 38(9.2)
3 20 (4.9) 16 (3.9) 15 (3.6) 14 (3.4)
=4 58 (14.3) 57 (14.0) 55(13.3) 58 (14.0)
ERG: Previous DMT use slightly higher for ocrelizumab than IFNB-1a in OPERA Il
*Previous disease modifying therapies (DMTs) included: interferon (most common
~20%), glatiramer acetate (~10%), natalizumab, fingolimod, dimethyl fumarate, other

Source: company submission document b p28-29 table 8
Scores on the EDSS range from 0 to 10.0, with higher scores indicating worse disability
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Clinical effectiveness results: OPERA | & |l

Annualised relapse rate (primary endpoint)
OPERA | n=821 OPERA Il n=835

Ocrelizumab

Week 96 (95% Cl) 0.156 0.155 0.290
(0.122, 0.200) (0.235, 0.361) (0.121, 0.198) (0.234, 0.361)

Rate ratio (95% Cl) 0.536 (0.400, 0.719) 0.532 (0.397, 0.714)
Disability progression (secondary endpoint, pre-specified pooled analysis)

Ocrelizumab 600 mg IFNB-1a 44 g

9.75 (7.63, 11.87) 15.18 (12.55, 17.81)

Confirmed disability progression
at 3 months (95% CI)*

Hazard ratio (95% ClI) 0.60 (0.45, 0.81)

Confirmed disability progression
at 6 months (95% CI)*

Hazard ratio (95% Cl) 0.60 (0.43, 0.84)

Confirmed disability improvement
at 3 months (95% CI)*

Relative risk (95% Cl) 1.33 (1.05, 1.68)

*Kaplan-Meier estimate for proportion of patients with outcome specified in table, 96 weeks from start oftrial

7.58 (5.68, 9.48) 12.03 (9.63, 14.44)

20.70 (17.60, 24.08) 15.64 (12.85, 18.75)

Source: company submission document b p35-37
Primary analysis for OPERA | cut-off date 2" April 2015 & OPERA Il cut-off date 121" May 2015
Assessed in pooled data set OPERA | & II: CDP-12 , CDP-24 and CDI-12

Primary endpoint
OPERA I: ARR reduced by 46% 96 weeks
OPERA 1I: ARR reduced by 47% 96 weeks

Secondary endpoint
Pooled CDP-12, CDP-24 and CDI-12 to increase power

Disability progression defined in line with other studies:
=1.0 point from the baseline EDSS score when the baseline score was <5.5
20.5 point from the baseline EDSS score when the baseline score was >5.5

Secondary endpoints for MRI outcomes were also included: Gd-enhancing T1 lesions, new
and/or enlarged T2 hyperintense lesions, new T1 hypointense lesions, brain volume.

Non-confirmatory endpoints (not reported on slide)

Statistically non-significant endpoints trials were

* In opera | Brain volume

* Inoperal & Il no evidence of disease activity (NEDA) and SF-36
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Clinical effectiveness: OPERA | & Il trial
MRI outcomes (secondary endpoints)

Ocrelizumab IFNB-1a Ocrellzumab IFNB-1a
600 mg 44 ug 600 mg 44 ug

Gd-enhancmg T1 lesions* 0.016 0.286 0.021 0.416
(95% cl) (0 009, 0.030) (0.200,0.409) (0.012,0.036) (0.309, 0.561)

0.058 (0.032, 0.104) 0.051 (0.029-0.089)

New and/or enlarged T2 0.323 1413 0325 1904

KAt et Sl (0.256,0.407) (1.123,1.777) (0.259,0.409) (1.536, 2.359)

0.229 (0.174, 0.300) 0.171(0.130-0.225)
e WL L 0.420 0.982 0.449 1.255

'(3?5"/’"20 (0.337,0.524) (0.780, 1.237) (0.359,0.560) (1.003,1.571)

0.428 (0.328, 0.557) 0.357 (0.272-0.470)

Brain volume (65% CI 0.572 0.741 —0.638 ~0.750
LA s (0.660, 0.485) (0.830,0.651) (~=0.734, 0.543) (~0.851, 0.649)

0.168 (0.053, 0.283) 0.112 (-0.018,0.241)

* mean number per MRI scan
** mean percentage decrease from week 24 to week 96 of trial

Source: company submission document b p35-37
Primary analysis for OPERA | cut-off date 2" April 2015 & OPERA Il cut-off date 121" May 2015
Assessed in pooled data set OPERA | & II: CDP-12 , CDP-24 and CDI-12

Primary endpoint
OPERA I: ARR reduced by 46% 96 weeks
OPERA 1I: ARR reduced by 47% 96 weeks

Secondary endpoint
Pooled CDP-12, CDP-24 and CDI-12 to increase power

Disability progression defined in line with other studies:
=1.0 point from the baseline EDSS score when the baseline score was <5.5
20.5 point from the baseline EDSS score when the baseline score was >5.5

Secondary endpoints for MRI outcomes were also included: Gd-enhancing T1 lesions, new
and/or enlarged T2 hyperintense lesions, new T1 hypointense lesions, brain volume.

Non-confirmatory endpoints (not reported on slide)

Statistically non-significant endpoints trials were

* In opera | Brain volume

* Inoperal & Il no evidence of disease activity (NEDA) and SF-36
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Clinical effectiveness: OPERA | & |l trial
other outcomes (secondary endpoints)

OPERAI n=821 OPERAIl n=835

Ocrelizumab  |IFNB-1a Ocrelizumab  |IFNB-1a
600 mg 44 g 600 mg 44 pg
: : 474 271 439 24.1
:&ﬁ,‘{'df bt (415533)  (221,326)  (38.1.499)  (19.1,296)

1.74 (1.39, 2.17) 1.81 (1.41,2.32)

Disability: Multiple 0.213 0.174 0.276 0.169

Sclerosis Functional (0.153,0.273) (0.113,0.235) (0.222,0.331) (0.112,0.226)
Composite score**

0.039 (-0.039-0.116) 0.107 (0.034, 0.180)

Short Form 36 Physical 0.036 -0.657 0.326 -0.833
oty Tupeetd (—0.860,0.931) (-1.590,0.275) (—0.545,1.198) (-1.760,0.094)

0.693 (-0.414, 1.800) 1.159 (0.051, 2.268)
*Proportion of patients with no evidence of disease activity, in patients with baseline EDSS
score 2 2.0

** Mean change from baseline to week 96 of trial

Source: company submission document b p35-37
Primary analysis for OPERA | cut-off date 2" April 2015 & OPERA Il cut-off date 121" May 2015
Assessed in pooled data set OPERA | & II: CDP-12 , CDP-24 and CDI-12

Primary endpoint
OPERA I: ARR reduced by 46% 96 weeks
OPERA 1I: ARR reduced by 47% 96 weeks

Secondary endpoint
Pooled CDP-12, CDP-24 and CDI-12 to increase power

Disability progression defined in line with other studies:
=1.0 point from the baseline EDSS score when the baseline score was <5.5
20.5 point from the baseline EDSS score when the baseline score was >5.5

Secondary endpoints for MRI outcomes were also included: Gd-enhancing T1 lesions, new
and/or enlarged T2 hyperintense lesions, new T1 hypointense lesions, brain volume.

Non-confirmatory endpoints (not reported on slide)

Statistically non-significant endpoints trials were

* In opera | Brain volume

* Inoperal & Il no evidence of disease activity (NEDA) and SF-36
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Subgroups

« Subgroups (included in economic analysis)
- Previously treated highly active (pre-specified)
- Rapidly evolving severe (post-hoc)

« Compared with INFB-1a, ocrelizumab reduced:
— annual relapse rate
— confirmed disability progression at 3 months
— confirmed disability progression at 6 months

across all baseline patient demographic and disease characteristic
subgroups in OPERAI & |1

Highly active inadequate responders (HA) (pre-specified):

Patients treated with interferons or glatiramer acetate for at least 1 year, and
*Had at least one relapse in the previous year, and

*Had at least one T1 Gd-enhancing lesion on brain MRI at baseline, or

*Had at least nine T2 hyperintense lesions on brain MRI at baseline

Rapidly evolving severe (RES) (post hoc):

*Patients had at least two relapses in the previous year, and

*Had at least one T1 Gd-enhancing lesion on brain MRI at baseline, or

*Had an increase in T2 hyperintense lesion count on brain MRI at baseline (changing
from 0-5 to 6-9, >9 lesions or 6-9 lesions to >9 lesions), compared to previous MRI
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Mixed treatment comparisons

» Direct evidence comparing ocrelizumab with INFB-1a only
* Method
— Annualised relapse rate: random effects model with vague prior
distribution for between-study variance.
— Disability progression: random effects model with informative prior
distribution for the between-study variance.

» 33 studiesincluded in mixed treatment comparison identified through
systematic review, includes comparators not in scope (cladribine,
teriflunomide)

- Company & ERG: inclusion of comparators outside scope has
negligible impact on MTC results

» 16 studies included in subgroup (HA/RES) MTC, networks disconnected

— Connected using whole RRMS population data from ABCR
treatments, assumes treatment effect is same as subgroups

ERG: MTCs are appropriate and unlikely to have omitted any evidence

Abbreviations: RE, random effects model; FE, fixed effects model

13 studies excluded from SR
» 2 used unlicensed doses or regimes
* 11 short trial duration

INCOMIN (IFNB-1b compared with IFNB-1a) excluded from base case for cdp-24 —
Company: study considered an outlier by clinical experts. <ERG is this appropriate?>
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Evidence informing mixed treatment
comparison

Company: confirmed disability progression 3 months network provides better
estimates than the confirmed disability progression 6 months network

ERG: confirmed disability progression 6 months more robust measure of lasting
disability progression, less likely to be confused with longer relapses

Outcome
Confirmed Confirmed

Annualised disability disability All-cause

relapse rate | progression | progression | discontinuation
Analysis network 3 months 6 months
Whole RRMS Trials, n 30 22 21
population and
meta-regression DMTs, n 17 17 15 17
on trial duration

Trials, n 8 (212) 9 (162) 9 (152) NA
subgroup DMTs, n 7(1032) 7(109) 8(93) NA

Rapidly evolving RIEIEN 9 (223) 9(1623) 4(1023) NA
VG CEULCIT DMTs, n 8 (113) 10 (133) DI(/2) NA

NA: Not applicable (subgroups were not analysed for this outcome); DMT disease modifying therapy.
a Numbers in brackets are the total number in the network, including the linking trials that provided whole
RRMS population ABCR data.
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Annual relapse rate, whole RRMS
population, network of studies (example)

Cladribine
3.5ml/kg

Cladribine
5.25
ma/kg

ERG:
+ majority of comparisons
(63/97; 65%) informed by

a single trial
« max number of trials in t |
pairwise comparisons 3 ‘Jump 1’ “Jump 2’ ‘Jump 3’

Number of ‘Jumps’relates to the number of intermediate comparisons

Key Not in scopedevelopedby NICE - In scope developed by NICE =
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Annual relapse rate, highly active,
network of studies (example)

« 8 studies included in subgroup (HA/RES) MTC, networks disconnected
— Connected using ITT data from ABCR treatments, assumes treatment effect in
ITT is the same as subgroups

Alemtuzumab Daclizumab
Glatiramer /\ '
acetate 20mg Fingolimod

Ocrelizumab == |FNB-1a 44mcg

+ ERG: interpret results of T
subgroup analyses with INFB-1a Placebo acetate 40mg
caution. Do not fully 30meg
support assumption of
consistency in effects S
between whole RRMS 1 1
population Jump 17 ‘Jump 2 ‘Jump 3’

Note: Black lines represent ‘linking’ studies using whole RRMS population data
Number of ‘Jumps’ relates to the number of intermediate comparisons
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| CONFIDENTIAL
Mixed treatment comparison: annual

relapse rate whole RRMS population

Rapidly evo\vu;g severe

*  Whole RRMS population 30 studies
— Ocrelizumab more effective than 9 comparators (in the scope)

— Credible intervals cross 1.0 when ocrelizumab is compared with natalizumab
or alemtuzumab

«  Highly active subgroup 8 studies (21 including ‘linking’ studies) — supports whole
RRMS population results

» Rapidly evolving severe subgroup 9 studies (22 including ‘linking’ studies) — no
evidence of difference between ocrelizumab and daclizumab

National Institute for Health and Care Excellence
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Mixed treatmen! comparison: confirmed

disability progression 3 months
company preferred measure of disability progression

Rapidly evo\vu;g severe

* Whole RRMS population 22 studies:
» Ocrelizumab more effective than placebo and 7 comparators (in the scope)

» Credible intervals cross 1.0 when ocrelizumab compared with peglFNB-1a,
natalizumab, daclizumab and alemtuzumab

» Rapidly evolving severe subgroup: suggests ocrelizumab less effective than
daclizumab but all results credible intervals span 1.0.

 Highly active subgroup: similar to whole RRMS population, ocrelizumab no longer
more effective than fingolimod
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Mixed treatmenmcomparison: confirmed

disability progression 6 months
ERG preferred measure of disability progression

Rapidly evo\vu;g severe

ERG: confirmed disability progression 6 months more robust measure of lasting
disability progression, less likely to be confused with longer relapses

* Whole RRMS population 21 studies

» Ocrelizumab more effective than placebo and IFNB-1a

» Credible intervals cross when ocrelizumab compared with other comparators
» Rapidly evolving severe & highly active subgroup

« all credible intervals span 1.0, suggests no difference
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,  conripenTAL Ji
Mixed treatment comparison: all-cause

discontinuation

* Whole RRMS population 26 studies
 greater odds of all-cause discontinuation for ocrelizumab compared with
alemtuzumab and natalizumab
» lower odds of all-cause discontinuation in patients who receive ocrelizumab
compared to peglFNB-1a and IFNB-1a (Rebif)
» Rapidly evolving severe & highly active subgroup
« Analyses not done, usually not reported by subgroup, assume that all-cause

discontinuation rates are no different in the subgroups from whole RRMS
population
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Mixed treatment comparison: limitations

« Company
— Using data from different time points assumes:
+ ARR relapse rate is constant over time

+ confirmed disability progression proportional hazards assumption
holds

+ Binomial outcomes odds ratios are constant over time

— Sensitivity analyses using network meta-regression to adjust for time
point suggests assumptions are valid

— Ratio of number of treatments to number of studies is low for some
MTCs

— Subgroups highly uncertain

* high chance of publication bias because subgroups not pre-
specified (do not have to publish if not pre-specified)

» Post-hoc analysis definition of subgroups varied

National Institute for Health and Care Excellence
Pre-meeting briefing — ocrelizumab for treating relapsing multiple sclerosis
Issue date: February 2018



Adverse reactions

Infusion-related reactions, upper respiratory tract infections, and
nasopharyngitis were more common in the ocrelizumab group

OPERA | Trial OPERA |l Trial
Variable, n (%) IFNB-1a | Ocrelizumab | IFNB-1a
n=408 n=409 | np=417 | n=417

327 (80.1) 331(80.9) 360 (86.3) 357 (85.6)
Adverse event leading to

13 (3.2) 26 (6.4) 16 (3.8) 25 (6.0)
At least 1 infusion-related

126 (30.9) 30 (7.3) 157 (37.6) 50 (12.0)
reaction

232 (56.9) 222(54.3) 251 (60.2) 219 (52.5)
System organ class

e e 231(56.6) 216(52.8) 251(60.2) 217 (52.0)
9(2.2) 4(1.0) 8(1.9) 4(1.0)
9(2.2) 8 (2.0) 15 (3.6) 9(2.2)
[Neoplasm ~ EEEEN(N) 1(0.2) 1(0.2) 1(0.2)
Death ] 0 1(0.2) 1(0.2) 1(0.2)
Any serious adverse event 28 (6.9) 32 (7.8) 29 (7.0) 40 (9.6)

*infection as defined in the Medical Dictionary for Regulatory Activities or with evidence of
pathogen '
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Safety

company: no long term treatment waning effect, ocrelizumab
generates low neutralising antibodies

* No unexpected safety findings
* Number of adverse events similar in ocrelizumab and IFNB-1a arms

Most common was infusion related reaction with first infusion, most
grade 1 or 2

Low anti-drug anti-bodies (ADAS) <1%

I - - S
n=825 n=826

Anti-ocrelizumab neutralising antibodies

Baseline prevalence of ADAS, n

Positive sample at baseline, n (%)

Post-baseline incidence of ADAS, n

Positive for ADA, n (%)

Anti-IFNB-1a neutralisingantibodies

Baseline prevalence of ADAS, n 42 (5.3) 35(4.4)

Positive sample at baseline, n (%)
Post-baseline incidence of ADAs, n 67 (8.4) 170(21.3)
Positive for ADA, n (%) /

4

/ /

Higher proportion ADAs for IFNB-1a than ocrelizumab
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Open label extension %rlal OPERAI &I

Company assume no treatment waning effect for ocrelizumab,
economic model sensitive to changes in this assumption

OPERA & |l patients entered in to open label extension trial (n=835)
+ To evaluate long term safety tolerability and efficacy

Annualised relapse rate in open label extension

ERG: prefer conservative approach to assumptions in line with previous
appraisal, sustained effect in long term not yet proven.
+ Base case: decline 25% after 2 years and 50% after 5 years for all treatments

Company
* negligible neutralising antibodies, unlike other therapies

* 4 year open label extension data shows sustained treatment effect across different
time points for annualised relapse rate, confirmed disability progression and MRI
outcomes

+ decreases inflammation of immune system, may reduce probability of treatment
waning effect

National Institute for Health and Care Excellence
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Open label extension irlal OPERAI &I

Company assume no treatment waning effect for ocrelizumab,
economic model sensitive to changes in this assumption

Confirmed disability progression at 6 months in open label
extension trial

interferon beta-1a
ocrelizumab

Company
* negligible neutralising antibodies, unlike other therapies

* 4 year open label extension data shows sustained treatment effect across different
time points for annualised relapse rate, confirmed disability progression and MRI
outcomes

+ decreases inflammation of immune system, may reduce probability of treatment
waning effect
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Key issues: cost effectiveness

* |s it appropriate to
— not include a treatment waning effect for ocrelizumab?

— use confirmed disability progression at 3 months rather than at
6 months?

— use EDSS health state costs from Tyas et al 20077

— take natural history transitions (EDSS, relapse rate) from
variety of data sets?

— assume that adverse event rate and health state utilities are
the same for whole RRMS population and rapidly evolving
severe / highly active subgroups?

— exclude PML for ocrelizumab in adverse events (included for
natalizumab)?

— include beta-interferons and glatiramer acetate as blended
comparator?

National Institute for Health and Care Excellence
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How QALYs accrue

Increased quality-

adjusted
life years

Improved quality of
life

Slower disability
progression, more

time spentin lower
EDSS states, better
guality of life disutilit

Relapsing remitting MS

Length of life

All treatments have
similar disutility from
relapses, adverse
events and caregiver

Very little
difference
between
treatments

National Institute for Health and Care Excellence
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Company’s model

+ Cohort multi-state Markov model with 1 year cycle length, time horizon 50 years

« Discount rate costs and outcomes 3.5%

* Population - people with RRMS, age 37

+ Subgroups: Analyses done for RRMS, rapidly evolving severe RRMS and highly
active RRMS

« Treatment effect — hazard ratios from MTC using confirmed disability progression 3
months base case applied to natural history data

Probability of
changing EDSS
state - natural
history data -

assumed treatment
slows progression
& reduce relapses

"]
7
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| __Factor | Company base case

Measure of
disability
progression

progression3 months

Tyas et al. (2007)

SO (R d ol direct medical costs

and 25% of non-
medical costs

50% of confirmed
disability progression
treatment effect
assumed

Effect on
converting to
secondary
progressive MS

Highly active
and rapidly Subgroup mixed
AT T AV 8 treatment comparison
subgroups

history data to increase precision

quality and amount of

confirmed disability data in MTC for confirmed

disability progression 6
months low

In line with previous
appraisals TA303
(teriflunomide), TA312
(alemtuzumab)

Consistent with
natalizumab appraisal

Model assumptions (1)
Company justification

confirmed disability
progression 6 months

* more robust measure

* long episodes of relapse
less likely
UK MS Survey 2007
updated to 2011/12 costs
from ERG report TA320.
+ Daclizumab committee
considerations.

No additional effect on
converting to secondary
progressive:

* not evidence based
* accounted for via EDSS

progression
Mixed treatment comparison
of whole population - Sparse
data and post-hoc nature of
MTC subgroup

ERG: One small correction to model, added 3 decimal points to ARR natural

Source: company submission document b p87, 122-123; ERGR p158
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Model assumptions (2)

|____Factor | __Chosen values __|_Company justification |__ERG preferred

Decline 25% after 2 years
and 50% after 5 years for

Low probability of

Treatment treatment waning

waning effect None sustained treatment effect al trgatnjlen.ts .
SRR EETELTE Conser.vatlve in I|r.1e with
previous appraisals
Increase in No increase
EDSS on EDSS state always Similar to previous « EDSS transitions
conversion to increases by 1 appraisals captured in the
SPMS transition matrix
Assume maximum disutility
Sotsb el \12ximum disutility 0.14 . of 0.05
caregiver TA127 (natalizumab) : .
e at EDSS 9 Daclizumab apr.)r'alsal
and expert opinion
Max 4 courses of
Alemtuzumab 13% continuing treatment
retreatment retreatment from year 6 Estimated from Touhy etal <+« CS not supported by
rates onwards evidence

+ Daclizumab appraisal
Addition of 5% uplift in half
applied with 5% the cost of ocrelizumab

adjustment for - » To offset for cost of
alemtuzumab drugs at beginning of
model cycle -

Half-cycle
correction
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for RRMS and SPMS

Used in UK RSS and recent NICE appraisals
(TA441 and ongoing 1D809)

Includes data on 898 patients
Follow up period 1980 - 1995

Improvements in EDSS allowed
Transitions available for all health states

Single matrix for mixed population of RRMS
and SPMS patients

Natural history data disability progression
RRMS & SPMS

« British Columbia dataset from Canada used for long-term natural history
— does not differentiate between RRMS and SPMS patients
— scenario analysis with London Ontario dataset - different transitions

— Some NICE appraisals combined British Columbia or London
Ontario with trial placebo arm data; no placebo arm in OPERA | & |l

British Columbia

Used in older NICE appraisals (TA32, TA127,
TA254, TA303, TA312, TA320)

Includes data on 345 patients
Follow up period 1972 — 1989

No improvements in EDSS allowed

No transitions available for EDSS 0 and 9
(RRMS) or EDSS 0, 1, and 9 (SPMS)

Separate matrices for RRMS and SPMS
patients

National Institute for Health and Care Excellence
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Health related quality of life

« Compared with literature, OPERA trial utility values are higher (younger age at
baseline; 37 years)

« Assumed same utility for whole RRMS population, highly active and rapidly
evolving severe

« Disutility for relapse of -0.071

+ Utility decrement of -0.045 was applied to all SPMS utilities

« Disutility for caregiver’s included, derived from studies in Alzheimer’s (TA127)

« Disutility for adverse events taken from daclizumab and alemtuzumab company

submisssions - OPERA studies (pooled
analysis), adjusted using Orme | disutility
et al 2007
OPERA | and | _ 0.881 0.836 0.000
pooled for both (1 0.843 0.798 -0.001
treatmentarms & — R 0.770 0.725 -0.003
trials (3 | 0.705 0.660 -0.009
(4 0.644 0.599 -0.009
Utility decrements for | [E N 0.601 0.556 -0.020
EDSS state 7-9 were | [  0.493 0.448 -0.027
taken from MS trust — 0.308 0.263 -0.053
survey (Orme et al, (8 | -0.038 -0.083 -0.107
_ -0.184 -0.229 -0.140

2007)

Disutility for relapse (-0.071) from ScHARR model appraisal of beta interferons and
glatiramer acetate
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Adverse events in economic model

+ AEs includedin model if occurrence of 25% in either arm in pooled analysis of
OPERA Il andll
+ AEs assumed constant over time

« AEs assumed the same in whole RRMS population and rapidly evolving severe
highly active subgroups because of lack of data

PML not included for ocrelizumab because low rates, included for natalizumab

| ocrelizumab |  IFNB1a |
’ probability probability probability probability
5.6 2.8 6.2 3.1
6.4 3.3 45 2.3
|Bronchitis | 5.1 2.6 3.5 1.8
7.8 4.0 6.5 33
|Fatigue | 7.8 4.0 7.7 4.0
1.3 5.8 15.0 7.8
4.6 2.3 21.4 11.4
34.3 18.9 9.7 5.0
0.1 0.2 5.4 11.0
Insomnia 56 2.8 46 2.3
Nasopharyngitis 14.80 7.7 10.2 .2
15.20 7.9 10.5 5.4
11.60 6.0 12.1 6.2
[ Sinusitis Y 2.8 5.4 2.8
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Health-state costs

+ Company uses health-state costs from Tyas et al. 2007 based on the MS Trust
survey

— Company: robust and used in previous appraisals
— Adjusted to include direct medical costs and 25% direct non-medical costs
— Inflated to 2016 prices using PSSRU 2016 inflation index

+ ERG uses costs preferred by committee for interferon beta and glatiramer
acetate MTA ID809 UK MS survey costs inflated to 2015/16

EDSS costs in economic model
30000

25000

20000

o

+ 15000

o

O 10000
5000

0
0 1 2 3 4 5 6 7 8

EDSS score

ERG base case =-=Company base case
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Cost-effectiveness results

« Company presented interferons as blended comparator in base case

All ICERs are reported in PART 2 slides
because they include confidential PAS
discounts for comparators

National Institute for Health and Care Excellence
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Sensitivity and scenario analyses

* Model sensitive to changes in:
— Treatment waning assumptions

« Lower ICERs for ocrelizumab when no treatment
waning effect assumed for ocrelizumab

— Treatment effect on confirmed disability progression
+ Higher ICERs for some lower for others
— Source of EDSS costs
* Probabilistic results similar to deterministic

Source: company submission document b page 138 — 139
Scenarios:

* Natural history for EDSS transitions in RRMS and SPMS and off treatment: London Ontario

+ Efficacy: disability progression set to 24-week confirmation (CDP-24)

* ARR natural history: highly active subgroup (natalizumab NICE submission)

* ARR natural history: Rapidly evolving severe subgroup (natalizumab NICE submission)

* ARR natural history: Held et al 2005 and UK MS Survey 2005 (alemtuzumab NICE submission)

* Relapse duration:1 month

* Relapse duration: 2 months

+ Direct medical costs RRMS and SPMS: BOUNDS-MS study

» Direct nonmedical costs RRMS and SPMS: BOUNDS-MS study

* Relapse cost: average of Hawton et al 2016 (see B.3.5.2)

» Efficacy: MTC population highly active subgroup

« Efficacy: MTC population Rapidly evolving severe subgroup

+ Baseline demographics: UK Risk Sharing Scheme (Pickin et al 2009)

+ Patient utilities: Orme et al 2007

» Treatment waning: 75% after 2 years and 50% after 5 years for all DMTs

+ Treatment waning: 75% after 2 years and 50% after 5 years for comparators; 75% after 4 years
and 50% after 7 years for ocrelizumab

+ Mortality risk: Kingwell et al 2012

+ All-cause discontinuation: 50% after year 2

+ Relapse disutility from OPERA | and Il regression analysis
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Innovation

Company:
+ Only disease modifying therapy to consistently demonstrate efficacy across all
disease outcomes in RRMS and delays in progression in PPMS
— glycoengineered humanised monoclonal antibody
— selectively targets circulating B cells expressing CD20
— immune responses to antigen challenge remain despite depletion of B cells
Single infusion every 6 months, less than most DMTs
Safety profile — monitoring less frequent
Treatment waning chance low
Half life 26 days, reversibility allows patient to receive other therapies in future

.

.

Equality and diversity

No potential issues relating to equality and diversity identified
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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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Abbreviations

ABCR Avonex, Betaferon, Copaxone, Rebif
ABN Association of British Neurologists
ADA Anti-drug antibodies

AE Adverse event

ALT Alanine aminotransferase

ARR Annualised relapse rate

BID Twice daily

BSC Best supportive care

BVL Brain volume loss

CDI Confirmed disability improvement
CDP Confirmed disability progression
CEAC Cost-effectiveness acceptability curves
CHMP Committee for Medicinal Products for Human Use
Cl Confidence interval

CNS Central nervous system

CSF Cerebrospinal fluid

DIC Deviance information criterion

DMF Dimethyl fumarate

DMT Disease modifying treatment

EAE Experimental autoimmune encephalomyelitis
ECG Electrocardiogram

EDSS Expanded disability status scale
EMA European Medicines Agency

EPAR European Public Assessment Report
EQ-5D EuroQol five dimensions

ERG Evidence Review Group

FAD Final appraisal determination

FDA Food and Drug Administration

GA Glatiramer acetate

HBV Hepatitis B virus

HIV Human immunodeficiency virus

HPV Human papillomavirus

HR Hazard ratio

HRQL Health-related quality of life

HSUV Health state utility values

HTA Health technology assessment

ICER Incremental cost-effectiveness ratio
IFNB Interferon-beta

IRR Infusion-related reaction

ISR Injection site reaction

ITT Intent-to-treat

v Intravenous

JC John Cunningham (virus)

LLN Lower limit of normal

LYG Life years gained
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MHCII Major histocompatibility complex I

MIMS Mitoxantrone in multiple sclerosis

MRI Magnetic resonance imaging

MS Multiple sclerosis

MSCRG Multiple Sclerosis Collaborative Research Group

MSFC Multiple sclerosis function composite

MTA Multiple Technology Appraisal

MTC Mixed treatment comparison

NBR Negative binomial regression

NEDA No evidence of disease activity

NHS National Health Service

NMA Network meta-analysis

NR Not reported

OCR Ocrelizumab

OLE Open-label extension

OoTC Over the counter

PASLU Patient Access Scheme Liaison Unit

PML Progressive multifocal leukoencephalopathy

PPMS Primary progressive multiple sclerosis

PSSRU Personal Social Services Research Unit

PRISMS Prevention of relapses and disability by interferon beta-1a
subcutaneously in multiple sclerosis

QAD Every other day

QALY Quality adjusted life years gained

QD Once daily

QM Once monthly

Qw Once weekly

RES Rapidly evolving severe

RMS Relapsing multiple sclerosis

ROW Rest of the world

RRMS Relapsing remitting multiple sclerosis

RSS Risk sharing scheme

SAE Serious adverse events

SD Standard deviation

SF-36 PCS 36-item Short-Form Health Survey Physical Component Summary

SPMS Secondary progressive multiple sclerosis

SR Systematic review

TB Tuberculosis

TIW Three times a week

UTI Urinary tract infection
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The submission focuses on part of the technology’s marketing authorisation in adults with
relapsing remitting multiple sclerosis (RRMS) with active disease defined by clinical or

imaging features.

The full marketing authorisation of ocrelizumab is for adults with relapsing forms of multiple
sclerosis (MS) with active disease defined by clinical or imaging features, which covers both
RRMS and relapsing forms of secondary progressive multiple sclerosis (SPMS). In clinical
practice the transition to SPMS is commonly characterised in retrospect due to the
unpredictable nature of the MS disease course on an individual patient level. The OPERA
studies did not capture at baseline or track post-baseline the classification of patients by
RRMS or SPMS disease type. As such there is no trial data available specifically for the sub-

population of adults with relapsing forms of SPMS.

The proposed population for this technology appraisal is narrower than the marketing

authorisation because the evidence base on ocrelizumab is largely limited to this population.

Post-hoc analysis was conducted to approximate the proportion of SPMS patients in the
OPERA studies. As a proxy for SPMS, patients who had experienced disease progression
unrelated to relapses were examined. This analysis indicated that between 2% to 10% of the
ITT population could be considered to have SPMS. This is consistent with the OPERA
studies being in predominantly [~90% or greater] RRMS patients.
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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

e alemtuzumab

e dimethyl fumarate

o teriflunomide

¢ beta-interferon

e glatiramer acetate

¢ daclizumab (only if the disease has
been previously treated with disease-
modifying therapy, and alemtuzumab
is contraindicated or otherwise
unsuitable)

For people with rapidly evolving severe
(RES) RRMS:

e alemtuzumab
e natalizumab
e daclizumab (only if alemtuzumab is
contraindicated or otherwise
unsuitable)
For people with highly active RRMS
despite previous treatment:

e alemtuzumab

¢ fingolimod

e daclizumab (only if alemtuzumab is
contraindicated or otherwise

e alemtuzumab*
dimethyl fumarate
teriflunomide
beta-interferon
glatiramer acetate
e daclizumab

¢ natalizumabt

e fingolimodt

For people with rapidly evolving severe
(RES) RRMS:

¢ alemtuzumab*

e natalizumab

e daclizumab*
For people with highly active RRMS
despite previous treatment:

e alemtuzumab*

¢ fingolimod

e daclizumab’

Population Adults with relapsing forms of MS. The submission focuses on adults with The pivotal studies (OPERA | and Il)
RRMS. predominantly included patients with
RRMS.
Intervention Ocrelizumab As per scope N/A
Comparator(s) For people with RRMS: For people with RRMS: * In order to allow for consideration of

patient preference and treatment choice
(see Section B.1.3), results including and
excluding alemtuzumab are presented

T Comparators natalizumab and fingolimod
are only licensed and/or approved by NICE
in sup-populations of RRMS. However due
to limitations of the subgroup mixed
treatment comparison (MTC) (see Section
B.2.9.1), these comparators are also
included in the ITT MTC and economic
analysis for consideration in decision
making. Sensitivity analyses excluding
these comparators can be found in
Appendix D.1.4.

*The EMA has applied a restriction to
daclizumab due to safety concerns and is
indicated for ‘patients who have had an
inadequate response to at least two DMTs
and cannot be treated with other DMTs’ (1).

We therefore do not consider daclizumab a
relevant comparator for evaluating cost-
effectiveness of ocrelizumab. Daclizumab
is included in the ITT and subgroup MTCs
but not included in the economic analysis.

There is no subgroup data available from
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unsuitable)

For people with SPMS with active
disease, evidenced by relapses:

e best supportive care

the OPERA studies in patients with
relapsing SPMS (see text in Section B.1.1).

Outcomes

¢ relapse rate

e severity of relapse

¢ disability (for example, expanded
disability status scale [EDSS])

e symptoms of multiple sclerosis such
as fatigue, cognition and visual
disturbance

o freedom from disease activity

e mortality

e adverse effects of treatment

As per scope for ocrelizumab.

Some outcomes (severity of relapse,
symptoms, and freedom from disease
activity) could not be assessed in a MTC
due to lack of comparative data or use of
different scales and definitions in trials.

Subgroups to be

If the evidence allows the following

Subgroup analysis for ocrelizumab in

There is a lack of comparative data

considerations
including issues
related to equity or
equality

considered subgroups will be considered (in addition | people whose disease has responded available in the public domain for a MTC in
to those specified above for inadequately to previous treatment is these specific sub-populations.
comparators): reported in appendix E (‘treatment
e people whose disease has experience’).
responded inadequately to previous
treatment No additional subgroups are included in
e people who could not tolerate the submission due to lack of evidence.
previous treatment
e people in whom alemtuzumab is
contraindicated or otherwise
unsuitable
Special Not applicable
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B.1.2 Description of the technology being appraised

The technology being appraised is described in Table 2. See Appendix C for details of the
summary of product characteristics (SmPC) and European Public Assessment Report
(EPAR).

Table 2: Description of the technology

UK approved name and brand UK approved name: ocrelizumab
name Brand name: Ocrevus®
Mechanism of action Ocrelizumab is a humanised monoclonal antibody that

selectively depletes CD20+ B cells (2, 3)

B cells have been independently implicated in the
pathophysiology of MS through their role in antigen
presentation, cytokine production, autoantibody
production and ectopic lymphoid follicle-like structures
in the central nervous system (4).

Marketing authorisation/CE mark | A positive CHMP opinion was received in November

status 2017; the expected date of marketing authorisation is
January 2018.

Indications and any restriction(s) | The anticipated indication of Ocrevus is for the

as described in the summary of treatment of adult patients with relapsing forms of

product characteristics (SmPC) multiple sclerosis with active disease defined by
clinical or imaging features (5).

Method of administration and Ocrelizumab is administered as an intravenous (1V)

dosage infusion. The first 600 mg dose is administered as two

300 mg infusions two weeks apart.

Subsequent doses are administered as a single 600
mg infusion every six months. A minimum interval of
five months should be maintained between each dose

The following two premedications must be
administered prior to each ocrelizumab infusion to
reduce the frequency and severity of infusion related
reactions (IRRs):
¢ 100 mg intravenous methylprednisolone (or
an equivalent) approximately 30 minutes prior
to each ocrelizumab infusion;
e Antihistamine, approximately 30—60 minutes
prior to each ocrelizumab infusion.

In addition, premedication with an antipyretic (e.g.
paracetamol) may also be considered approximately
30-60 minutes prior to each ocrelizumab infusion.
Additional tests or investigations | The draft SmPC recommends hepatitis B virus (HBV)
screening in all patients before initiation of treatment
with ocrelizumab as per local guidelines (5).

As per routine practice, if progressive multifocal
leukoencephalopathy (PML) is suspected dosing with
ocrelizumab must be withheld and evaluation
including MRI scan preferably with contrast (compared
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with pre-treatment MRI), confirmatory cerebro-spinal
fluid (CSF) testing for JC Viral DNA and repeat
neurological assessments, should be considered.

List price and average cost of a
course of treatment

List price is £4,790 per 300 mg vial. The average cost
per patient per year is £19,160 based on twice yearly
600mg infusions.

Net price incorporating the patient access scheme

(PAs) is I

Patient access scheme (if
applicable)

The PAS is a simple discount and is approved by the
Department of Health and PASLU.
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B.1.3 Health condition and position of the technology in the
treatment pathway

Multiple sclerosis (MS) is a chronic autoimmune disease, characterised by inflammation of
the central nervous system (CNS) that leads to demyelination, axonal loss and progressive
neuronal degeneration (6, 7). Despite the availability of treatments, the disease remains
incurable; it progressively worsens, and can result in irreversible disability and cognitive
impairment (6). It predominantly affects women, with an approximate ratio of 3:1 (8-11). Life
expectancy for patients with MS is 5—10 years shorter than for the general population (12,
13), with approximately 50% of patients dying from complications in the advanced stage of
MS (14).

B cells have been independently implicated in the pathophysiology of MS through their role
in antigen presentation, cytokine production, autoantibody production and ectopic lymphoid

follicle-like structures in the central nervous system (4).

Figure 1: Functional roles of B cells in MS

Cytokine production

igen presentation

Yo 5 /
WEe

Ectopic lymphoid follicle-like aggregates

Source: (15-17)

Studies have suggested that the innate immune system may play an important role in the
progression of MS by influencing the effector function of T and B cells (18). For instance,
persistent activation of microglial cells, the most common immune cells in the central
nervous system, has been observed in the chronic phase of relapsing-remitting experimental
autoimmune encephalomyelitis (EAE), the mouse model of MS, and a correlation has been

observed between activated microglial cells and loss of neuronal synapses (19). Studies are
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ongoing to further elucidate the role of activated microglia in the pathogenesis of MS

progression.

In addition to immune-mediated inflammatory mechanisms, magnetic resonance imaging
(MRI) studies reveal a much more widespread and global damage of the brain and spinal
cord, which may initially be clinically silent (20, 21). This subclinical activity can be a
precursor of clinical events. For example, a T1-weighted gadolinium (Gd)-enhanced brain
scan highlights areas of active inflammation, where the blood-brain barrier has become
permeable to Gd, indicating active lesions that are new or enlarging (7). A change in the T1
lesion volume correlates strongly with disability progression (22). In T2-weighted scans,
lesions appear as hyperintense white areas, providing information on lesion load and provide
a good association with conversion to definite MS when detected as a clinically isolated
syndrome (23, 24).

Types of MS

MS is a disease continuum with three main presenting phenotypes based on the relative
presence and clinical dominance of either episodic active neuroinflammation with associated
disability or disability progression independent of inflammation (25, 26):

¢ Relapsing-remitting (RRMS);

e Secondary progressive (SPMS);

e Primary progressive (PPMS).

RRMS is the most common phenotype of MS, with an incidence of approximately 85% at
diagnosis (27). 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) in some patients although studies have
shown that over 25% of patients will have residual disability following a relapse (28). 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 (29). Current pharmacological management in RRMS
includes the use of DMTs, aimed at reducing the frequency and/or severity of relapses
and/or slowing disability progression. MS disease should be controlled as early as possible
and experience with DMTs indicates that there is a window of opportunity where early use

may control the disease in some patients (30, 31).
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In RRMS, disability worsening occurs as a result of incomplete recovery from relapses (32);
a higher number of relapses in the first 2 years after disease onset is significantly associated

with worse outcomes (higher probability and shorter time for attaining disability levels) (33).

Most patients with RRMS will eventually transition to SPMS, in which there is a period of
steady disease progression with less discernible clinical signs of acute neuroinflammation
after an initial period of neuroinflammatory-driven relapsing-remitting disease. Prior to the
widespread use of highly efficacious DMTs, most patients with RRMS were thought to
eventually develop SPMS (6, 34). A study by Ahrweiller et al. demonstrated that 35% of

patients with SPMS would experience at least one relapse (35).

Approximately 15% of MS patients are diagnosed with PPMS which is characterised by a
gradual disability progression from onset with minimal discernible clinical signs of
neuroinflammation characterised by relapses and remissions (36). Delayed diagnosis and an
unrelenting progressive disease course together with the current lack of licensed DMTs for
PPMS would necessitate the focus of any new treatment to be the preservation of patient
independence (upper limb function) rather than just patient mobility (lower limb function)
(37).

Epidemiology

There are currently no accurate data on the exact number of people with MS in the UK, but
estimates have been made by taking data from Mackenzie et al. and adapting it to overall
prevalence from the MS Society (38, 39). The Mackenzie study estimated that the number
of people with MS in the UK was growing by around 2.4% per year, due to people with MS
living longer (38).Through extrapolation, the prevalence of MS in England in 2017 is
estimated as 89,030 patients, with an incidence of 5,110 newly diagnosed patients each

year.

Patients are typically between 20 and 45 years of age when they are initially diagnosed with
RRMS (6). Given the fact that most patients will transition to SPMS, and using the
prevalence data from Mackenzie et al. and the MS Society, as well as RRMS prevalence
data from Fox et al. and Jick et al., the estimated prevalence of patients with RRMS in 2017
is 57,870 (approximately 65% of the England MS patient population) (38-41).

Clinical pathway of care

DMTs recommended by NICE in the UK for the treatment of RRMS include interferon beta
(IFNB) therapies - IFNB-1a, IFNB-1b, and pegylated IFNB-1a (peglFNB-1a) - glatiramer
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acetate, teriflunomide, dimethyl fumarate (DMF), daclizumab, natalizumab, fingolimod, and
alemtuzumab (42). However, due to variations in current management of MS, there is no
typical first-line therapy used (43). Instead the recommended treatment paradigm is defined
by extent of disease activity. Natalizumab, fingolimod, daclizumab and alemtuzumab can
substantially reduce relapses and disability progression (44-48), but early use of these DMTs
in the disease course is limited by safety concerns and specific patient eligibility criteria as
defined by EMA and NICE (49).

The choice of DMT prescribing in 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 (50-52).

In the daclizumab NICE final appraisal determination (FAD), it states that “the clinical experts
explained that the choice of treatment varies between patients and between hospitals

because there is no single treatment pathway” (53). Furthermore, a concordant relationship

between healthcare professionals and patients is required so that the personal preferences
of the patient are considered when evaluating the benefit-risk profiles of the various
treatment options (54). For instance, the daclizumab FAD recorded feedback from patient
experts which stated that some patients may refuse alemtuzumab due to the irreversible
immunosuppressive effects and adverse events associated with this treatment (53).
Furthermore, it was recorded in the alemtuzumab FAD that a clinical specialist had stated
during a committee meeting that alemtuzumab is “not for everybody” and that treatment
would be offered to those patients, among other characteristics, who would likely comply
with the required monitoring for adverse events (55). This was corroborated by external
advice obtained from clinical experts at a Roche UK advisory board, who highlighted the

importance of considering patient preference when choosing treatment’.

Treatment decisions in MS are also confounded by the uncertainty regarding the sustained
efficacy of DMTs. For instance, although alemtuzumab is an induction therapy of two years,
5-year follow up data of the pivotal phase 3 studies have shown that a considerable
proportion of patients need additional courses of alemtuzumab or switch to other DMTs in

subsequent years due to recurring disease activity (Table 46).

" As a result, this submission presents scenarios that include and exclude alemtuzumab treatment as a
comparator for ocrelizumab
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Despite this lack of a single treatment pathway, the Association of British Neurologists (ABN)
has provided guidance on the treatment of RRMS (56). The ABN guidelines divide the

treatments into two broad classes, mostly based on relapse rate reductions:

e Category 1 - Moderate efficacy drugs (average relapse reduction 30-50%): IFNB,

glatiramer acetate, teriflunomide, dimethyl fumarate and fingolimod;

o Category 2 - High efficacy drugs (average relapse reduction substantially more than

50%): alemtuzumab and natalizumab.

There are no strict guidelines on stopping DMT use, however, clinicians should consider

stopping DMT in the following situations (56):

1. Significant side effects;

Development of non-relapsing secondary progressive MS;

2
3. Pregnancy;
4

Loss of mobility (EDSS 6.5 is the upper limit governing patient eligibility for a DMT).

According to NICE recommendations, patients with RRMS who have had two or more

clinical relapses within two years are considered to have ‘active’ disease that requires DMT

use. ‘Highly active’ is defined by NICE as patients who have an unchanged or increased

relapse rate, or ongoing severe relapses compared with the previous year despite treatment
with IFNB. The ABN classifies patients with highly active RRMS as =1 relapse in the

previous year and either 21 Gd-enhancing MRI lesions or at least nine T2 hyperintense

lesions, despite treatment with IFNB or glatiramer acetate.

NICE guidelines recommend natalizumab as treatments for rapidly evolving severe (RES)

RRMS only; RES is defined by two or more disabling relapses in one year, and with one or

more gadolinium enhancing lesions on brain MRI or a significant increase in T2 lesion load

as compared to a previous recent MRI (57). Fingolimod is recommended as an alternative to

natalizumab for those patients at risk of developing progressive multifocal
leukoencephalopathy (PML) (58).

Table 3: NICE recommendations on DMTs for RRMS

Highly active RRMS despite

Rapidly-evolving severe

Active RRMS previous treatment RRMS
Dimethyl fumarate Fingolimod Natalizumab
Alemtuzumab Alemtuzumab Alemtuzumab
Teriflunomide Daclizumab Daclizumab

Interferon beta (current
appraisal paused)
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Glatiramer acetate (current
appraisal paused)

With the introduction of progressively more efficacious DMTs in RRMS, there has been a

parallel stepwise increase in the associated safety concerns with these treatments and has

led to very complex and burdensome patient safety monitoring algorithms. These constrain
both the patient and the NHS providing the DMT service (54). For instance, in October 2017,

the EMA’s Pharmacovigilance Risk Assessment Committee issued a final opinion to

recommend further restrictions on the use of daclizumab following a review on the effect of

this medicine on the liver; daclizumab is now recommended only for those patients who have

had an inadequate response to at least two DMTs and cannot be treated with other DMTs

(1)2. Furthermore, natalizumab has been associated with an increased risk of progressive

multifocal leukoencephalopathy (PML), therefore patients should be monitored at regular

intervals throughout the course of treatment (59).

Table 4: DMT safety concerns and monitoring requirements

DMT

Common AEs

Safety issues

Monitoring
requirements

IFNB-1a/b (e.g.
PeglFNB-1a) (60)

ISRs, lymphopenia flu-like
symptoms, myalgia,
leukopenia, neutropenia,
increased liver enzymes,
headache, hypertonia,
pain, rash, insomnia,
abdominal pain, asthenia,
depression, haematologic
abnormalities, arthralgia

Hepatic injury. anaphylaxis,
depression, injection site necrosis,
congestive heart failure, leukopenia
thrombotic microangiopathy,
seizures, autoimmune disorders,
decreased peripheral blood counts

Blood counts, liver
function tests, renal
function tests

Glatiramer
acetate (61)

ISRs, post-injection
reaction (vasodilation,
rash, dyspnoea, chest
pain within minutes)

Cutaneous necrosis

Renal function (in
patients with renal
impairment)

Dimethyl
fumarate (62)

Flushing, abdominal pain,
diarrhoea, nausea

Anaphylaxis and angioedema, PML,
lymphopenia

Blood counts, liver
function tests, renal
function tests, MRI
before treatment
and if PML
suspected during
treatment

Teriflunomide
(63)

Headache, diarrhoea,
nausea, alopecia,
increased alanine
aminotransferase

Hepatic injury, teratogenicity, bone
marrow effects, potential
immunosuppression, infection,
peripheral neuropathy, skin AEs,
increased blood pressure,
respiratory effects, pancreatitis,
thrombocytopenia

Blood counts,
tuberculin skin test
(before treatment),
liver function tests,
blood pressure tests

2 As a result, daclizumab is not considered to be a relevant comparator and has been excluded from the

economic analysis
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Fingolimod (64)

Headache, liver
transaminase elevation,
diarrhoea, cough,
influenza, sinusitis,
infection, back pain,
abdominal pain, pain in
extremity

Asystole and sudden death,
infections, PML, macular oedema,
posterior reversible encephalopathy
syndrome, respiratory effects,
hepatic injury, teratogenicity,
increased blood pressure, basal cell
carcinoma

Blood counts, liver
function tests, blood
pressure tests, ECG
monitoring after first
dose, pre-treatment
ophthalmology
assessment, MRI
before treatment,
varicella zoster virus
test before
treatment

Daclizumab (65)

Nasopharyngitis, upper
respiratory tract infection,
rash, influenza, dermatitis,
oropharyngeal pain,
bronchitis, eczema,
depression, pharynagitis,
increased alanine
aminotransferase

Hepatic injury, immune-mediated
disorders, infections, depression

Blood counts, liver
function tests, at risk
patients monitored
for tuberculosis

Natalizumab (59)

Headache, fatigue,
arthralgia, urinary tract
infection, lower respiratory
tract infection,
gastroenteritis vaginitis,
depression, pain in
extremity, abdominal
discomfort, diarrhoea,
rash

PML, hypersensitivity reactions,
immunosuppression/infections,
hepatic injury

Liver function tests,
MRI scan (before
treatment and
annually), anti JCV
tests

Alemtuzumab
(66)

Rash, headache, pyrexia,
nasopharyngitis, nausea,
vomiting, infection (UTI,
upper respiratory tract,
viral including herpes,
fungal), fatigue, insomnia,
urticaria, pruritus, thyroid
gland disorders, arthralgia,
pain in extremity, back
pain, oropharyngeal pain,
abdominal pain, diarrhoea,
sinusitis, paraesthesia,
dizziness, flushing

Infusion-associated reactions and
anaphylaxis (including bradycardia),
thyroid disorders and other
autoimmune cytopenias,
glomerulonephritis, malignancy
(thyroid cancer, melanoma,
lymphoproliferative disorders),
infections

Monthly blood
counts, monthly
urinalysis, thyroid
function tests, HPV
test, monthly renal
function tests,
tuberculin skin test
before treatment,
varicella zoster virus
test before
treatment

Ocrelizumab (5)

Infusion-related reactions,
upper respiratory tract
infections

Infusion-related reactions, infections,
neoplasms

HBV screening
before treatment; no
post-treatment
monitoring required

AE, adverse events; ECG electrocardiogram; HBV, hepatitis B virus; HPV, human papillomavirus; IRR, infusion-related
reactions; ISR injection site reactions; JCV, John Cunningham virus; MRI, magnetic resonance imaging; PML, progressive
multifocal leukoencephalopathy; UTI, urinary tract infection

Unmet need in RRMS

There is unmet need in the field of MS for a DMT with a benefit—risk profile that supports

initiation at any time during the disease course of MS, and which preserves neurological

function, inhibits the accumulation of irreversible disability and improves HRQoL. An ideal
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DMT for MS would be efficacious, well-tolerated and reduce the burden of treatment
administration and safety monitoring to improve adherence and relieve capacity in the

healthcare system (67).

Current DMTs approved by NICE do not consistently demonstrate efficacy across all
outcomes for RRMS, particularly regarding disability progression. The limitations of the

efficacy of DMTs highlighted in the scope for this appraisal are summarised below.

Table 5: Efficacy limitations of DMTs for RRMS

DMT type Description

Oral treatments Dimethyl fumarate and teriflunomide: low efficacy regarding CDP in
placebo-controlled trials (68-70)

Escalation treatments Fingolimod: inconsistent and low efficacy in placebo controlled studies
(46, 57, 71)

Daclizumab: inconsistent CDP data with no superiority over an active
comparator therefore it is questionable if this can be considered a true
escalation therapy (72)

Induction treatments Alemtuzumab: no CDP-12 data in an open-label study; uncertainty on
sustained efficacy without re-treatment (considerable re-treatment rates
in follow up data therefore it is questionable if this can be considered a
true induction therapy) (45, 73-75)

Ocrelizumab provides an alternative treatment option that addresses the unmet need in MS
as it is the only DMT in RRMS to consistently demonstrate efficacy across confirmed
disability progression outcomes and across studies compared with an active comparator. It
is also the first DMT to demonstrate near-complete suppression of subclinical disease

activity as measured by MRI.

Furthermore, the safety profile coupled with the need for just two infusions per year means
that ocrelizumab will require a lower healthcare utilisation with less frequent monitoring than
the other high efficacy DMTs; therefore, ocrelizumab may potentially change the treatment

paradigm leading to earlier treatment with a high efficacy DMT.

B.1.4 Equality considerations

No equality issues relating to ocrelizumab have been identified.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

See appendix D for full details of the process and methods used to identify and select the

clinical evidence relevant to the technology being appraised.

B.2.2 List of relevant clinical effectiveness evidence

Ocrelizumab was evaluated in two phase |l studies and one phase |l study (Table 6). The
Phase Il study is not included in the mixed treatment comparison (MTC) or used to populate
the economic model because the primary endpoint was total number of Gd-enhancing
lesions at weeks 12, 16, 20, and 24 (i.e. shorter than 48 weeks) and did not include a

disease progression endpoint (76). Results of the Phase Il study are not discussed further.
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Table 6: Clinical effectiveness evidence
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Study

WA21493

WA21092 (OPERA I) [ WA21093 (OPERA 1)

Phase I, placebo-controlled

Phase lll, randomised-controlled, active comparator,

Study design trial double-blind, double-dummy designs
Patient 18— . . . .
? en S aged . 8-55 years Patients aged 18-55 years with a diagnosis of RMS and
with a diagnosis of RRMS o .
. two or more documented relapses within the previous
Population and two or more documented

relapsed within 3 years
before screening

two years or one relapses within the year before
screening

Countries (study
centres)

20 countries (100 sites)

Belgium (2), Bulgaria (7),
Canada (3), Czech (5),
Denmark (1), Finland (2),
France (6), Germany (8), Italy
(2), Mexico (4), Netherlands
(1), Romania (2), Russia (6),
Serbia (3), Slovakia (5),
Spain (6), Switzerland (1),
Ukraine (4), United Kingdom
(4), USA (28)

32 countries (114 sites) 24 countries (166 sites)

Argentina (3), Australia (1),
Austria (1), Belgium (3),
Bulgaria (5), Brazil (3),
Switzerland (2), Chile (1),
Czech Republic (6),
Estonia (2), Finland (1),
France (5), Germany (10),
Hungary (3), Israel (1),
Italy (4), Lithuania (3),
Latvia (2), Mexico (2),
Netherlands (1), Peru (4),
Poland (4), Portugal (1),
Russian Federation (11),
Serbia (3), Slovakia (4),
South Africa (1), Spain (4),
Tunisia (3), Ukraine (5),
United Kingdom (2), USA
(40)

Argentina (2),Belgium (1),
Bulgaria (4), Bosnia and
Herzegovina (2), Belarus
(4), Brazil (3), Canada (8),
Czech Republic (4),
Croatia (4), Germany (10),
France (7), Ireland (1),
Italy (10), Mexico (6),
Norway (1), Poland (9),
Russian Federation (9),
Slovakia (3), Spain (10),
Sweden (4), Turkey (8),
Ukraine (4), United
Kingdom (4), USA (48)

Intervention(s)

Ocrelizumab 600 mg (n=55)
and 2000 mg (n=56)

The 600 mg OCR group
received 300 mg on days 1
and 15 of the first treatment
cycle and then 600 mg for
subsequent cycles (weeks
24,48 and 72). The 2000 mg
group had an infusion of 1000
mg in the first treatment cycle
on days 1 and 15 and then an
infusion of 1000 mg for the
subsequent treatment cycles

Ocrelizumab 600 mg
(n=410)

Ocrelizumab 600 mg
(n=417)

First dose consisted of two
300 mg OCR/placebo IV
infusions by 14 days
apart; subsequent doses
consisted of one 600 mg
OCR/placebo IV infusion;
maximum 4 doses

First dose consisted of two
300 mg OCR/placebo IV
infusions 14 days apart;
subsequent doses
consisted of one 600 mg
OCR/placebo IV infusion;
maximum 4 doses

Comparator(s)

Placebo (n=54)
IFNB-1a (Avonex®) 30 ug
(n=54)

IFNB-1a (Rebif®) 44 ug
(n=411); injections 3x
weekly, during double-
blind treatment period

IFNB-1a (Rebif®) 44 ug
(n=418); injections 3x
weekly, during double-
blind treatment period

Indicate if trial
supports
application for
marketing
authorisation

No

Yes Yes

Indicate if trial
used in the
economic model

No

Yes Yes

Rationale for
use/non-use in
the model

Not used in the model: study
duration < 48 weeks and did
not have disease progression
as an endpoint

Phase lll, randomised-controlled trial
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e Relapse rate
e Severity of relapse
o Disability
Reported o Symptoms of MS such as fatigue, cognition and
outcomes . .
e 4 visual disturbance
specified in the N/A . -
decision . Freedc.>m from disease activity
problem e Mortality
e Adverse effects of treatment
e Health-related quality of life
o Discontinuation
e Total no. of Gd-enhancing T1 lesions as detected by
brain MRI at weeks 24, 48 and 96
e Total no. of new and/or enlarged T2 hyperintense
lesions, detected by brain MRI at weeks 24, 48 and
96
All other e Proportion of patients who had CDI for 212 weeks
reported N/A e Total number of new T1 hypointense lesions at
outcomes weeks 24, 48 and 96
e Change from baseline in MSFC score to week 96
¢ % change in brain volume as detected by brain MRI
from week 24 to week 96
e Proportion of patients who had no evidence of
disease activity (NEDA) by week 96*

CDI: Confirmed disability improvement; IFN: Interferon; IV: Intravenous; MSFC, multiple sclerosis functional composite; NEDA:
No evidence of disease activity; OCR: Ocrelizumab; RMS: Relapsing multiple sclerosis; RRMS: Relapsing-remitting multiple
sclerosis

*Patients who completed the 96-week treatment period were considered to have evidence of disease activity if at least one
relapse, a CDP event or at least one MRI scan showing MRI activity (defined as Gd-enhancing T1 lesions or new or enlarged
T2 lesions) was reported during the 96-week treatment period; otherwise the patient was considered to have NEDA.

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

OPERA | and OPERA Il were identically designed international, randomised, active-
controlled trials that assessed the efficacy and safety of ocrelizumab compared with IFNB-1a
(Rebif®) in patients with RMS. Data were collected by the site investigators, queries were
responded to by site personnel, and the data were analysed by F. Hoffman-La Roche; the
aggregated and individual results of the participants were reviewed by F. Hoffman-La Roche
and the OPERA | and OPERA Il steering committee. An independent data and safety
monitoring committee reviewed ongoing safety data and provided guidance on trial
continuation, modification, or termination (77). There were no overlapping trial centres
between OPERA | and OPERA II.

Both studies were independent pivotal trials and sufficiently powered for their respective
primary analysis. However, for secondary analysis of endpoints based on the Expanded
Disability Status Scale (EDSS), specifically Confirmed Disability Progression (CDP) and
Confirmed Disability Improvement (CDI), data from the two trials were pooled to maintain

sufficient power to detect relevant treatment differences.
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Patients were randomly assigned, in a 1:1 ratio, to receive ocrelizumab at a dose of 600 mg
by means of intravenous infusion every 24 weeks, given as 300 mg infusions on days 1 and
15 of the first 24-week treatment period and subsequently as single 600 mg infusions or
IFNB-1a at a dose of 44 ug (Rebif®, EMD Serono), administered subcutaneously three
times weekly throughout the 96-week treatment period (Figure 2) (77).

Figure 2: Design of OPERA | and OPERA Il

Double-blind treatment Open label extension
o
Ocrelizumab E Ocrelizumab
)
> Dose1: 300mg=x 2 o Dose 5: 300mgx 2
= Dose 2—4: 600 mg x 1 o Dose 6—N:600 mg x 1
Q@ c
S IFNB-1a 2 Ocrelizumab
»
3 x weekly E Dose 5: 300 mg x 2
3 Dose 6-N: 600 mg x 1
— ©
Bl B [ 2 €3 @
Jege L L § TR il ik
Dose 1 | 2 | 3 4 o s | s | 7 | .
Vit lop 12 24 36 48 60 72 84 96 0/2 12 2224 46,48 70,72 N-2,N
Week
h 4 y A 4 A 4
Safety follow-up B-cell monitoring
Duration at least 48 weeks from the date of the last infusion Duration as required
Visits every 12 weeks from the date of the last visit Visits every 24 weeks
ﬂ Magnetic resonance imaging a@ Ocrelizumab/placebo infusion

The key methodology of the OPERA | and OPERA Il trials are summarised in Table 6 and
the study design is shown in Figure 2. Both studies consisted of a screening period
(approximately two weeks prior to randomisation), followed by 96 weeks of double-blind,
double-dummy treatment. Patients who completed the 96-week treatment period had the
option to enter the single-group open-label extension (OLE) with ocrelizumab, providing they
fulfilled the eligibility criteria at OLE screening (78, 79). The safety follow-up included all
participants who withdrew prematurely from study treatment during the 96-week treatment
period or during the OLE, as well as those who did not enter the OLE. The OLE phase of
OPERA | and Il is ongoing; data is due to be presented at a scientific meeting in 2018,

please refer to confidential Appendix L for further details.

OPERA | and OPERA Il were identical in terms of endpoints, inclusion and exclusion criteria
(Table 7) comparator, and statistical analysis plan. The primary endpoint was the efficacy of

ocrelizumab in reducing relapses, as measured by protocol-defined annual relapse rate
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(ARR), at 96 weeks, compared with IFNB-1a (Rebif®). Secondary endpoints included
disability outcomes (12-and 24-week CDP and 12-week CDI), MRI measures (including Gd-

enhancing T1 lesions, T2 lesions and brain volume loss [BVL]), no evidence of disease

activity (NEDA) status and functional/health-related quality of life (HRQoL) measures.

OPERA | and OPERA Il also evaluated the safety and tolerability of ocrelizumab during the

double-blind and open-label extension phases (78, 79).

Table 7: Key inclusion and exclusion criteria for OPERA | and OPERA Il

Inclusion criteria

Key exclusion criteria

e Ages 18-55 years at
screening, inclusive

e Diagnosis of MS, in
accordance with the
revised McDonald criteria
(80)

¢ At least 2 documented
clinical attacks within the
last 2 years prior to
screening,

e Or one clinical attack in the
year prior to screening (but
not within 30 days prior to
screening)

¢ Neurological stability for
=30 days prior to both
screening and baseline

e EDSS from 0 to 5.5,
inclusive, at screening

e Documented MRI of brain
with abnormalities
consistent with MS prior to
screening

e Diagnosis of PPMS

e Disease duration of more than 10 years in patients with an
EDSS <2.0 at screening

¢ Inability to complete an MRI

Exclusions related to general health

e Pregnancy or lactation

¢ Any concomitant disease required chronic treatment with
systemic corticosteroids or immunosuppressants during the
course of the study

e History of or active primary or secondary immunodeficiency

e Congestive heart failure (New York Heart Association Ill or IV
functional severity)

e Known active bacterial, viral, fungal, mycobacterial infection or
other infection, excluding fungal infection of nail beds

¢ Infection requiring hospitalisation or treatment with IV
antibiotics within 4 weeks prior to baseline visit or oral
antibiotics within 2 weeks prior to baseline visit

e History or known presence of recurrent or chronic infection
(e.g. HIV, syphilis, TB)

e History of PML

Exclusions related to medications

e Contraindication to IFNB-1a or incompatibility with IFNB-1a
use

e Previous treatment with B-cell targeted therapies (i.e.
rituximab, ocrelizumab, atacicept, belimumab, or
ofatumumab)

e Any previous treatment with alemtuzumab (Campath), anti-
CD4, cladribine, mitoxantrone, daclizumab, teriflunomide,
laquinimod, total body irradiation, or bone marrow
transplantation

e Treatment with cyclophosphamide, azathioprine,
mycophenolate mofetil, cyclosporine, methotrexate, or
natalizumab within 24 months prior to screening. Patients
previously treated with natalizumab were eligible for this study
only if duration of treatment with natalizumab was <1 year

e Treatment with fingolimod or other sphingosine-1-phosphate
receptor modulator, within 24 weeks prior to screening (only
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patients with T lymphocyte count ZLLN were eligible for the

study)

EDSS, expanded disability status scale; HIV, human immunodeficiency virus; IFNB, interferon beta; LLN, lower limit of normal;

PML, progressive multifocal leukoencephalopathy; PPMS, primary progressive multiple sclerosis; TB, tuberculosis

In total, 1,656 patients underwent randomisation (intent-to-treat population [ITT]); 821
patients in OPERA | and 835 patients in OPERA Il (77). The demographic and disease

characteristics at baseline were similar between OPERA | and OPERA II.

Table 8: Baseline demographics and disease characteristics in OPERA | and Il

Characteristic OPERA | Trial OPERA Il Trial
IFNB-1a IFNB-1a
Ocrelizumab (Rebif) Ocrelizumab (Rebif)
n=410 n=411 n=417 n=418
Mean age, years (SD) 37.1(9.3) 36.9 (9.3) 37.2(9.1) 37.4 (9.0)
Female, n (%) 270 (65.9) 272 (66.2) 271 (65.0) 280 (67.0)
Geographic region, n (%)
United States 105 (25.6) 105 (25.5) 112 (26.9) 114 (27.3)
Rest of the world 305 (74.4) 306 (74.5) 305 (73.1) 304 (72.7)
Mean time since symptom onset,
years (SD) 6.74 (6.37) 6.25 (5.98) 6.72 (6.10) 6.68 (6.13)
('\g%a)” time since diagnosis, years | 3 g5 (4 g 3.71(4.63) | 4.15(4.95) | 4.13(5.07)
Mean no. of relapses in previous
12 months (SD) 1.31 (0.65) 1.33 (0.64) 1.32 (0.69) 1.34 (0.73)
n=408 n=409 n=417 n=417
No. previous DMT, n (%) 301 (73.8) 292 (71.4) 304 (72.9) 314 (75.3)
n=408 n=409 n=417 n=417
Previous DMT, n (%) 107 (26.2) 117 (28.6) 113 (27.1) 103 (24.7)
Interferon 81 (19.9) 86 (21.0) 80 (19.2) 75 (18.0)
Glatiramer acetate 38 (9.3) 37 (9.0) 39 (9.4) 44 (10.6)
Natalizumab 0 1(0.2) 1(0.2) 0
Fingolimod 1(0.2) 0 4 (1.0) 0
Dimethyl fumarate 1(0.2) 0 0 0
Other 2 (0.5) 3(0.7) 1(0.2) 1(0.2)
Mean EDSS score* 2.86+1.24 2.75+1.29 2.78+1.30 2.84+1.38
No. of Gd-enhancing lesions on
T1-weighted MRI, n (%) n=405 n=407 n=413 n=415
0 233 (57.5) 252 (61.9) 252 (61.0) 243 (58.6)
1 64 (15.8) 52 (12.8) 58 (14.0) 62 (14.9)
2 30 (7.4) 30(7.4) 33 (8.0) 38 (9.2)
3 20 (4.9) 16 (3.9) 15 (3.6) 14 (3.4)
24 58 (14.3) 57 (14.0) 55 (13.3) 58 (14.0)

Mean no. of lesions on T2-
weighted MRI, (SD)

51.04 (39.00)

51.06 (39.90)

49.26 (38.59)

51.01 (35.69)
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Mean volume of lesions on T2-

weighted MRI, cm? (SD) 10.84 (13.90) 9.74 (11.28) 10.73 (14.28) 10.61 (12.30)
Normalised brain volume, cm? 1500.93 1499.18 1503.90 1501.12
(SD) (84.10) (87.68) (92.63) (90.98)

EDSS: Expanded disability status scale; MRI: Magnetic resonance imaging

*Scores on the EDSS range from 0 to 10.0, with higher scores indicating worse disability

Data were missing for some patients in the demographic and disease characteristics table; these are listed below (77)

1 Data on the number of relapses within the previous 12 months were missing for 1 patient in the IFNB-1a group in the
OPERA | trial and for 1 patient in each group in the OPERA Il trial

2 Data on the number and volume of lesions on T2-weighted MRI were missing for 2 patients in the ocrelizumab group and
for 3 in the IFN B-1a group in the OPERA | trial and for 3 in the ocrelizumab group and 2 in the IFN -1a group in the
OPERA Il trial

3 Data on the normalised brain volume were missing for 4 patients in the ocrelizumab group and for 7 in the IFN 3-1a group
in the OPERA | trial and for 3 in the ocrelizumab group and 4 in the IFN B-1a group in the OPERA I trial

4 Data on the mean EDSS score were missing for 1 patient in the IFN B-1a group in the OPERA | trial

B.2.4

relevant clinical effectiveness evidence

Statistical analysis and definition of study groups in the

Efficacy analyses were performed in the ITT population (all the patients who underwent
randomisation), however, for the end point of NEDA, the analysed population was restricted
to patients with an EDSS score of 22 at baseline. The ARR was analysed with the use of a
negative binomial model testing for treatment differences between ocrelizumab and IFNB-
1a, with adjustment according to geographic region and baseline expanded disability status
scale (EDSS) score (Table 9). A significant result at a two-sided alpha of 0.05 would show
the superiority of ocrelizumab with regard to a lower ARR than that observed with IFNB-1a
(Table 9) (77).

The sample size for each trial was based on an estimated ARR of 0.165 in the ocrelizumab
group and 0.33 in the IFNB-1a group. Using a two-sided t-test, it was calculated that a
sample of 400 patients per group would provide the trials with 84% statistical power to
maintain a type | error rate of 0.05 and to detect a 50% lower rate with ocrelizumab than with
IFNB-1a (assuming a withdrawal rate of approximately 20%). According to the statistical
analysis plans of the individual trials, 10 secondary efficacy end points were prespecified to
be tested in a hierarchical order at a two-sided alpha of 0.05. Seven end points of this
hierarchy were to be tested in each individual trial, and three endpoints (CDP-12 , CDP-24
and CDI-12) were assessed in the pooled data set (Table 9 and Table 10). From the first p
value that was above 0.05, all subsequent p values in the predetermined hierarchy were

considered to be nonconfirmatory (i.e., descriptive only) (77).

All patients who received any study treatment were included in the safety population. All data
collected during the double-blind, double-dummy treatment period and the safety follow-up
were included in the main safety analyses. Data from patients who entered the safety follow-
up earlier than week 96 were included in this analysis from the time that they entered the
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safety follow-up until week 96. Safety outcomes are reported for the individual trials with the

exception of herpes virus infections and neoplasms, for which pooled data are presented

because of low incidences (77).

Table 9: Summary of statistical analyses in OPERA | and OPERA Il

statistically significant
difference in protocol
defined ARR at 2
years during the
double-blind, double-
dummy treatment
period between
ocrelizumab group
and the IFNB-1a

group

H1 (alternative
hypothesis): there was
a statistically
significant difference
in protocol defined

ARR at 2 years during
the double blind,
double-dummy
treatment period
between the
ocrelizumab group
and the IFNB-1a

group

binomial model
testing (two-sided
alpha of 0.05)

All statistical

hypotheses for
the primary and
secondary
endpoints and
treatment
comparisons
were tested at the
5% significance
level (0=0.05)
against two-sided
alternatives

sample size of
400 patients per
group, 84%
statistical power
to maintain type |
error of 0.05

For CDP, a two
group log-rank
test, with the
assumption of
exponential
survival and
exponential
dropout was
used. A sample
size of 400
patients per
group, 80%
statistical power
to maintain type |
error of 0.05
based on two
RMS trials*

Trial Hypothesis objective | Statistical Sample size, Data

number analysis power management,

(acronym) calculation patient
withdrawals

OPERAI Ho (null hypothesis): Primary endpoint | For ARR, a two- ITT population (all

and OPERA | there was no — negative sided t-test, the patients who

underwent
randomisation)
or, for the end
point of NEDA,
the analysed
population was
restricted to
patients with an
EDSS score of 22
at baseline.

Source: (78, 79)

ARR, annualised relapse rate; CDP, confirmed disability progression; ITT, intent-to-treat; NEDA, no evidence of disease activity

*800 patients treated with ocrelizumab and 800 patients treated with IFNB-1a

Table 10: Statistical model and stratification factors in OPERA | and OPERA Il

exposure time)

Endpoint Statistical model Stratification/adjusting
factors
Primary: ARR NBR (offset=log-transformed Baseline EDSS (<4.0 vs. 24.0),

geographical region (US vs.
ROW)

Secondary: Time to onset of
CDP for at least 12 weeks / 24
weeks

Log-rank test, Cos regression
(for estimation of HR)

Baseline EDSS (<4.0 vs. 24.0),
geographical region (US vs.
ROW)

Source: (78, 79)

ARR, annualised relapse rate; CDP, confirmed disability progression; EDSS, expanded disability status scale, HR: hazard ratio;
NBR: negative binomial regression; ROW, rest of the world
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Hierarchical order

Pre-specified confirmatory analyses were those which were pre-specified in the statistical
analysis plan and embedded in the hypothesis testing hierarchy (i.e. under type | error
control). Although OPERA | and OPERA 1l were sufficiently powered for their respective
primary analysis, testing of secondary endpoints based on the EDSS, specifically CDP and
CDl, necessitated a pooling of data from the two trials to maintain sufficient power to detect
relevant treatment differences. A hierarchical testing approach based on clinical meaning
(i.e. importance to treating physicians and patients), regulatory requirements, and likelihood
of positive outcome was used for this assessment (Figure 3). Established endpoints were
generally given higher priority over novel endpoints within the hierarchy. The hierarchical
analysis was to be undertaken only once the primary endpoint of ARR had been shown to be
positive in both trials. Following that, the secondary endpoints were to be tested in the
sequence presented in Figure 3, all at the a=0.05 level. Subsequent endpoints could only be
tested in a confirmatory manner if the immediately preceding endpoint had reached a

significance level of a=0.05 (78, 79).

Figure 3: Pre-defined hierarchical order of key efficacy endpoints

OPERAI Pooled analysis OPERAII
ARR | ARR
I I
¥ ¥
12-week CDP |
) ' | P
Gd-enhancing T1 lesions | | Gd-enhancing T1 lesions |
v
T2 hyperintense lesions | | T2 hyperintense lesions |
I
* ¥
12-week CDI
.
24-week COP
¥ | v
T1 hypointense lesions | | T1 hypointense lesions |
¥ *
MSFC | | MSFC |
v +
Brain volume | | Brain volume |
v *
SF-36 PCS | | SF-36 PCS |
Ir ,
NEDA | | NEDA |

ARR, annualised relapse rate; CDI, confirmed disability improvement; CDP, confirmed disability progression; Gd, Gadolinium;
MSFC, Multiple Sclerosis Functional Composite score; NEDA, no evidence of disease activity; SF-36 PCS, 36-item Short-Form
Health Survey Physical Component Summary
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Other types of analyses were also conducted; see section B.2.7 and Appendix E for

subgroup analyses:
Pre-specified exploratory analyses

Pre-specified exploratory analyses were those foreseen in the statistical analysis plan, but
for which hypothesis testing is not under type | error control (i.e. p values are reported as a
measure of uncertainty rather than for formal confirmation of treatment effect). Example of
pre-specified exploratory analyses include 12-week CDP in the individual OPERA | and
OPERA Il trials, and ARR in the pooled analysis (78, 79).

Post-hoc exploratory analyses

Post hoc exploratory analyses were those which were not foreseen within the statistical
analysis plan, with p-values reported as a measure of uncertainty rather than for formal
confirmation of treatment effect. An example of a post-hoc exploratory analysis is NEDA

assessed in the ITT population (78, 79).

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.

B.2.6 Clinical effectiveness results of the relevant trials

The data discussed in this section has been taken from the primary analysis for OPERA |
and OPERA I (clinical cut-off dates 2™ April 2015 and 12th May 2015), in which a total of

821 and 835 patients were randomised, respectively.

Primary endpoint: ARR at 96 weeks in OPERA | and OPERA Il
OPERA | and OPERA Il met their primary endpoints, with ocrelizumab demonstrating a

statistically significant reduction in ARR over 2 years compared with IFNB-1a (Rebif®). In
OPERA |, ARR was reduced by 46.4% at 96 weeks in the ocrelizumab group compared with
IFNB-1a (adjusted ARR 0.156 vs. 0.292 respectively; adjusted ARR ratio, 0.536; 95% CI:
0.400-0.719, p<0.0001), and in OPERA Il by 46.8% (adjusted ARR 0.155 vs 0.290
respectively; adjusted ARR 0.532; 95% CI: 0.397-0.714; p<0.0001) (Figure 4) (77-79).
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Figure 4: ARR results in OPERA | and OPERA Il

0.5 - OPERAI 05 - OPERA I
0.4 - 0.4 -
*Ul .k(!)
& X
8 8
= 2
o 03] 0.292 @ 034 0.290
> 7 Rate ratio (95% Cl): 2 // Rate ratio (95% CI):
: 0.536 (0.400,0.719), 0.532 (0.397, 0.714),
= p < 0.0001 4 p < 0.0001
> 02+ > 02+
o 0.156 o 0.155
3 3
g g
0.1 0.1
0 % 0 A
IFNp-1a Ocrelizumab IFNB-1a Ocrelizumab
44 ug 600 mg 44 ug 600 mg
(N=411) (N =410) (N =418) (N =417)

*Adjusted by study, baseline EDSS score (< 4.0 vs = 4.0) and geographical region (US vs rest of world).

Secondary endpoint: Pooled CDP-12 and CDP-24

In the OPERA trials, disability progression was defined as an increase in the EDSS score of:
o 21.0 point from the baseline EDSS score when the baseline score was <5.5
e 20.5 point from the baseline EDSS score when the baseline score was >5.5

This definition is in line with other RRMS studies (70, 71, 81, 82).

Disability progression was considered confirmed when the increase in the EDSS was
confirmed at a regularly scheduled visit at least 12 weeks or 24 weeks after the initial
documentation of neurological worsening. The initial event of neurological worsening had to

occur during the 96-week, double-blind, double-dummy treatment period (83).

In the pre-specified pooled analysis, the proportion of patients with 12-week CDP was lower
in the ocrelizumab group than in the IFNB-1a (Rebif®) group (9.1% had an event in the
ocrelizumab group vs 13.6% in the IFNB-1a group). Ocrelizumab was associated with a 40%
reduction in the risk of 12-week CDP compared with IFNB-1a (HR: 0.60; 95% CI: 0.45-0.81;
p=0.0006) (Figure 5). Results for 24-week CDP were almost identical to those for 12-week
CDP: 6.9% had 24-week CDP in the ocrelizumab group vs 10.5% in the IFNB-1a group. This
represents a 40% reduction in risk of CDP for ocrelizumab versus IFNB-1a (HR: 0.60; 95%
Cl: 0.43-0.84; p=0.0025) (Figure 6) (77, 83).
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Figure 5: CDP-12 results (OPERA pooled analysis)

12-week CDP
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Baseline 12 24 36 48 60 72 a4 96

N Time to onset of COP (weeks)
IFNB-1a 828 784 741 696 665 632 608 583 449

Ocrelizumab 827 795 765 737 716 702 688 672 526

Figure 6: CDP-24 results (OPERA pooled analysis)

24-week CDP

20 1
N B IFNB-1a 44 pg (N = 829)
s —— Ocrelizumab 600 mg (N = 827)
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g
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[] T _I T T T T T T 1
Baseline 12 24 36 48 60 72 84 96

N Time to onset of COP (weeks)
IFNB-1a 828 785 747 705 677 644 622 600 466

Ocrelizumab 827 797 772 748 731 77 704 688 540
The pooled analysis of CDP-12 and CDP-24 is consistent with the findings in the individual OPERA

trials. A significant reduction in 12-week CDP was observed for ocrelizumab versus IFNB-1a, with a
43% reduction in OPERA | (HR: 0.57; 95% CI: 0.37-0.90; p=0.0139) and a 37% reduction in OPERA
II (HR: 0.63; 95% CI: 0.42-0.92; p=0.0169). A 43% risk reduction for 24-week CDP was observed in
OPERA | (HR: 0.57; 95% CI: 0.34-0.95; p=0.0278), and 37% in OPERA Il (HR: 0.63; 95% CI: 0.40-
0.98; p=0.0370).
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Summary of primary and secondary efficacy endpoints at Week 96 in OPERA | and OPERA Il

Table 11: Clinical Results from OPERA |, OPERA Il and the Pooled Analysis

baseline to week 96 (95% CI)

0.036 (-0.860-0.931)

~0.657 (=1.590-0.275)

(~0.414-1.800)

: Ocrelizumab IFNB-1a .
Endpoint at week 96 600 mg 44 g Difference p value
OPERA |
Primary Endpoint: Relapse Rate
0 n=410 n=411 Rate ratio (95% Cl): 0.536 a

ARR at week 96 (95% Cl) 0.156 (0.122-0.200) 0.292 (0.235-0.361) (0.400-0.719) <0.0001
Secondary Endpoint: MRI Outcomes
Gd-enhancing T1 lesions; mean n = 388¢ n=377° Rate ratio (95% CI): 0.058 <0.00012
number per MRI scan (95% ClI) 0.016 (0.009-0.030) 0.286 (0.200-0.409) (0.032-0.104) |
entons: mean number per MRI soan n = 390 n = 37 Rate atio (95% CI): 0229 | _ 4y

o P 0.323 (0.256-0.407) 1.413 (1.123-1.777) (0.174-0.300) '
(95% CI)
New T1 hypointense lesions; mean _ _ . .

n = 388¢ n=377° Rate ratio (95% CI): 0.428

number per MRI scan < 0.00012

o 0.420 (0.337-0.524) 0.982 (0.780-1.237) (0.328-0.557)
(95% ClI)

- - 5
Evgﬂ ;le::vié;nkegg 7 decrease from n =281 n = 267 Mean difference (95% Cl): 0.168 0.0042
(95% Cl) 0.572 (0.660-0.485) 0.741 (0.830-0.651) (0.053-0.283) |

(o]

Secondary Endpoint: Disease Activity
NEDAE®; proportion of patients with n =289 n =291 Relative risk: <0.0001
NEDA (95% CI) 47.4 (41.5-53.3) 27.1 (22.1-32.6) 1.74 (1.39-2.17) '
Secondary Endpoint: Disability
MSFC score; mean change from n=322° n=308° Mean difference (95% Cl): 0.039 0.3261
baseline to week 96 (95% Cl) 0.213 (0.153-0.273) 0.174 (0.113-0.235) (—0.039-0.116) '
Secondary Endpoint: SF-36 PCS
SF-36 PCS; mean change from n=331° n= 309 Mean difference (95% Cl): 0.693 0.2193
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OPERAII

Primary Endpoint: Relapse Rate

n=417

n=418

Rate ratio (95% CI): 0.532

96 weeks (95% CI)

9.75 (7.63-11.87)

15.18 (12.55-17.81)

(0.45-0.81)

ARR at week 96 (95% Cl) 0.155 (0.121-0.198) 0.290 (0.234-0.361) (0.397-0.714) <0.0001¢

Secondary Endpoint: MRI Outcomes

Gd-enhancing T1 lesions; mean n = 389¢ n=375¢ Rate ratio (95% CI): 0.051 <0.00012

number per MRI scan (95% CI) 0.021 (0.012-0.036) 0.416 (0.309-0.561) (0.029-0.089) |

Rt o 051 G071 |
§ 0.325 (0.259-0.409) 1.904 (1.536-2.359) (0.130-0.225) |

(95% CI)

New T1 hypointense lesions; mean _ . _ . . o .

number per MRI scan n =389 n=375 Rate ratio (95% Cl): 0.357 <0.00013

0.449 (0.359-0.560) 1.255 (1.003-1.571) (0.272-0.470)
(95% CI)
\?v;a;’; ;Z'fg‘vi;"kegg % decrease from n = 287¢ n = 259¢ Mean difference (95% CI): 0.112 0.0900
—0.638 (-0.734,-0.543) —0.750 (-0.851,-0.649) (—0.018-0.241) |

(95% CI)

Secondary Endpoint: Disease Activity

NEDAE®; proportion of patients with n =289 n=270 Relative risk (95% Cl): 1.81 <0.0001

NEDA (95% Cl) 43.9 (38.1-49.9) 24.1 (19.1-29.6) (1.41-2.32) '

Secondary Endpoint: Disability

MSFC score; mean change from n =308 n=269° Mean difference (95% Cl): 0.107 0.0040

baseline to week 96 (95% CI) 0.276 (0.222-0.331) 0.169 (0.112-0.226) (0.034-0.180) '

Secondary Endpoint: SF-36 PCS

SF-36 PCS; mean change from n=315° n=276° Mean difference (95% Cl): 1.159 0.0404

baseline to week 96 (95% CI) 0.326 (-0.545-1.198) —0.833 (-1.760-0.094) (0.051-2.268) |

Pooled Analysis

Secondary Endpoint: Disability

12-week CDP; Kaplan—Meier estimate _ _ . )

for proportion of patients with events at n =827 n =829 Hazard ratio (95% C): 0.60 0.0006
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f;griiiﬁgf ;o:f Z‘Sl?e’éii” vev:fhr gjteir:t:t:t n =827 n =829 Hazard ratio (95% CI): 0.0025
96 weeks (95% Cl) 7.58 (5.68-9.48) 12.03 (9.63—-14.44) 0.60 (0.43-0.84)
:c?r-\;vs)f)l:)rc’c;igrlle;cjsz’lc?enn_tzﬂ vevifr: estimate n =628 n=614 Relative risk (95% Cl): 1.33 00104
improvement (95% Cl) 20.70 (17.60—-24.08) 15.64 (12.85-18.75) (1.05-1.68)

ARR annualised relapse rate; CDI confirmed disability improvement; CDP confirmed disability progression; Gd gadolinium; MSFC Multiple Sclerosis Functional Composite;
NEDA No evidence of disease activity; SF-36 PCS Short Form 36 Physical Component Summary

aIndicates confirmatory statistically significant p values controlled by the hierarchical order of efficacy endpoints.

bNumber of patients with measurements at baseline and week 96.

°Number of patients with MRI scans at week 96.

dNumber of patients with MRI scans at weeks 24 and 96.

eIn patients with baseline EDSS score = 2.0.
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A summary of all p values within the hierarchical structure is provided below and indicates
those which should be considered non-confirmatory since they follow a non-signficant test
result within the hierarchial structure (shaded cells). The primary and secondary endpoints
showing efficacy of ocrelizumab on both clinical and subclincal measures (ARR, T1 Gd-

enhancing lesions and new and/or enlarging T2 hyperintense lesions) and on measures of

disease progression (CDP, new T1 hypointense lesions) were all met.

Table 12: Summary of hierarchical significance testing of efficacy endpoints

Endpoint OPERA | p value OPERA Il p value
Protocol-defined ARR by 2 years <0.0001 <0.0001
12-week CDP (pooled data) 0.0006

T1 Gd-enhancing lesions <0.0001 <0.0001
New and/or enlarging T2 hyperintense <0.0001 <0.0001
lesions

12 week CDI (pooled data) 0.0194

24 week CDP (pooled data) 0.0025

New T1 hypointense lesion <0.0001 <0.0001
MSFC 0.3261 0.004
Brain volume 0.0042 0.09
SF-36 PCS 0.2193 0.0404
NEDA <0.0001 <0.0001

B.2.7  Subgroup analysis

Subgroup analyses assessed ARR, CDP12 and CDP24 endpoints across various baseline
patient demographics and disease characteristics in OPERA | and OPERA Il. In summary,
patients receiving ocrelizumab consistently showed a greater reduction of ARR, CDP12, and

CDP24 compared with IFNB-1a across all subgroups (for more details see appendix E).

Subgroup analyses assessed ARR, CDP12 and CDP24 endpoints across various baseline
patient demographics and disease characteristics in OPERA | and OPERA Il. In summary,
patients receiving ocrelizumab consistently showed a greater reduction of ARR, CDP12, and

CDP24 compared with IFNB-1a across all subgroups (for more details see appendix E).

Subgroup analyses were also performed for disease activity subgroups based on payer-
relevant definitions in the pooled OPERA | and Il population. Analyses in patients who are
highly active inadequate responders (HA) or have rapidly evolving severe (RES) disease are
presented below as these are in line with the NICE decision problem and included in the

economic analysis.

Highly active inadequate responders (HA) (pre-specified):

Patients treated with interferons or glatiramer acetate for at least 1 year, and
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e Had at least one relapse in the previous year, and
e Had at least one T1 Gd-enhancing lesion on brain MRI at baseline, or

e Had at least nine T2 hyperintense lesions on brain MRI at baseline

Rapidly evolving severe (RES) (post hoc):
o Patients had at least two relapses in the previous year, and
e Had at least one T1 Gd-enhancing lesion on brain MRI at baseline, or
e Had an increase in T2 hyperintense lesion count on brain MRI at baseline (changing

from 0-5 to 6-9, >9 lesions or 6-9 lesions to >9 lesions), compared to previous MRI

Subgroup analysis indicated that ARR results were different in HA and RES subgroups
compared with the ITT population (Table 13). The treatment effect of ocrelizumab in
reducing relapse was improved in the HA and RES subgroups compared with ITT. The
treatment effects on CDP12 or CDP24 in the subgroups of interest were consistent with ITT
(Table 14 and Table 15).
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Table 13: ARR in HA and RES subgroups (OPERA | and Il pooled analysis)

. IFNB-1a _ OCR Rate ratio 95% CI P value ierastion
N (patients) | n (event) ARR N (patients) | n (event) ARR test
ITT 829 334 0.291 827 194 0.156 0.535 0.435-0.659 <0.0001 -
HA 140 64 0.313 143 23 0.099 0.317 0.181-0.556 <0.0001 0.0346
RES 140 78 0.394 150 40 0.151 0.384 0.243-0.607 <0.0001 0.0811

ARR: annualised relapse rate; Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving severe.

Table 14: CDP12 in HA and RES subgroups (OPERA | and Il pooled analysis)

IFNB-1a OCR Hazard 95% CI P value Interaction
N (patients) | n (event) | % N (patients) | n (event) | % (event) ratio test
(event)
ITT 829 113 13.6 827 75 9.1 0.60 0.45-0.81 0.0006 -
HA 140 22 15.7 143 12 8.4 0.47 0.23-0.95 0.0311 0.5109
RES 140 20 14.3 150 15 10.0 0.65 0.33-1.29 0.2163 0.8490

CDP: confirmed disability progression; Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving

severe.

Table 15: CDP24 in HA and RES subgroups (OPERA | and Il pooled analysis)

IFNB-1a OCR Hazard 95% CI P value Interaction
N (patients) | n (event) | % N (patients) | n % (event) ratio test
(event) (event)
ITT 829 87 10.5 827 57 6.9 0.60 0.43-0.84 0.0025 -
HA 140 17 12.1 143 10 7.0 0.50 0.23-1.09 0.0763 0.6898
RES 140 20 14.3 150 14 9.3 0.61 0.31-1.22 0.1566 0.9853

CDP: confirmed disability progression; Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving

severe.
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B.2.8 Meta-analysis

Three studies evaluated ocrelizumab in adult patients with relapsing forms of MS (Table 6).
The proof-of-concept Phase Il study was a dose finding study with primary endpoint the
number of gadolinium-enhancing T1 lesions observed on MRI scans of the brain. Secondary
endpoints included ARR but disease progression was not evaluated. The Phase Il study
evaluating ocrelizumab was excluded from the MTC because no data was available for this

study beyond 24 weeks.

The two Phase |ll OPERA studies were identical in terms of design, endpoints, inclusion and
exclusion criteria, active comparator and statistical analysis plan. Pre-planned pooled

analyses are presented in Section B.2.6.

B.2.9 Indirect and mixed treatment comparisons

MTCs were conducted for the outcomes of ARR, CDP-12, CDP-24 and all-cause
discontinuation in both ITT populations and HA and RES subgroups. The base case MTC for
each outcome is based on a random effects model with a vague prior distribution for the
between-study variance. Sensitivity analyses were conducted for each outcome in ITT

population to evaluate the assumptions of the base-case MTC (see Appendix D.1.4):

o applying an alternative prior for the between-study variance
o fixed effect model

o meta-regression on follow-up time.
In addition, the impact of restricting the networks to comparator treatments matching the

NICE scope was evaluated in ITT and subgroup populations.

Included studies

A systematic review (SR) was conducted to identify RCTs of treatments for RRMS. The SR
was designed with multi-country HTA submissions in mind and comparators were included
based on having, or expected to have by the time of ocrelizumab launch, a FDA or EMA
licence for treatment in RRMS. As a result, the scope of the SR is broader than the NICE
decision problem, e.g. it includes cladribine. Due to geometry of the networks, inclusion of
comparators outside of the NICE scope has negligible impact on the overall MTC results and

conclusions for the comparators in scope (see Appendix D.1.4).

The SR and subsequent ad-hoc updates identified a total of 46 eligible studies, with 33 of
these providing appropriate data for MTC based on ITT populations. Studies included in the
ITT MTC are summarised in Table 16.
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Subgroup MTCs were conducted for patients with highly active disease despite prior
treatment (HA) and rapidly evolving severe disease (RES). Of the 33 studies providing
appropriate data for the MTC based on ITT populations, subgroup data were identified for
only 16 studies (either pooled or individual). Studies included in the subgroup MTC are

summarised in Table 17.

Due to the limited number of studies and data available for the subgroup MTCs, the
networks were disconnected. In order to connect the networks, ITT data from studies
investigating ABCR treatments (IFNB-1a [Avonex], IFNB-1b [Betaferon], glatiramer acetate
[Copaxone], and IFNB-1a [Rebif]) were included. The underlying assumption is that, for
these treatments, the treatment effect observed in the ITT population would be the same as

the treatment effects in the subgroup populations.

Excluded studies

Following a feasibility assessment 13 studies originally identified in the SR were excluded
from the MTC (see Appendix D.1.1). Two studies were excluded due to use of unlicensed
doses or treatment regimens, and a number of treatment arms were excluded from other
studies for the same reason. In addition, eleven studies were excluded due to short trial
duration. Across the studies, patient follow-up varied from 12 to 240 weeks. Most trials that
reported on the outcomes of interest were 96 weeks long. In order to be as inclusive of
evidence as possible while still considering trials of similar length, data from 48 weeks or
longer was eligible for the base-case analysis. Studies with a randomised controlled
treatment duration period of less than 48 weeks were not considered sufficiently robust to
demonstrate treatment effect on disability progression in a chronic disease characterised by

periods of exacerbations and remissions like RRMS.

Finally, the INCOMIN trial (84), investigating IFNB-1b compared to IFNB-1a, was excluded
from the base case analysis for CDP-24 as it is widely considered an outlier by clinical
experts (85). In general, there is a high correlation between CDP-12 and CDP-24 endpoints.
However, CDP-12 and CDP-24 MTC outputs for IFNB-1b are inconsistent (INCOMIN is the
only study informing CDP-24 for IFNB-1b) (see Figure in Appendix D.1.1). The approach of
excluding INCOMIN is supported by the MTC published by Tolley et al, which concluded that
INCOMIN was a source of inconsistency for ARR and CDP-24 and was thus excluded from
their MTC (86).
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Table 16: Summary of trials included in ITT MTC

Study reference /
ID
= ©
—_ s <
© X (1] 2 o (1] ? m o
c o TEeE TE Le T3 Z 2
5 2 ¢ s« & . 2% 23 32 22 . « & % ¢
2 o S 3 T s &L Lte fo fu I o g = =

ADVANCE (44) v v
AFFIRM (47) v
BEYOND (87) v
Bornstein et al,
1987 (88) v v
BRAVO (82) v v
Calabrese et al,
2012 (89) v v v
CAMMS223 (90) v v
CARE-MS | (45) v v
CARE-MS 1l (74) v v
CLARITY (91) v
CombiRx (92) v v v
CONFIRM (93) v v
Copolymer 1 MS
trial (94) v
DECIDE (72) v v
DEFINE (95) v
Etemadifir et al,
2006 (96) v v
EVIDENCE (97) v v
FREEDOMS (46) v
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FREEDOMS ||
71) v v

(\

GALA (98) v

IFNB MS (99) v v

INCOMIN (84) v v

MSCRG (100) v v

OPERA [ (79)

OPERA II (78)

PRISMS (101)

NEYRSA

REGARD (102) v

SELECT (103) v v

Stepien et al, 2013
(104) v v

TEMSO (70) v

TENERE (105) v

(\

TOWER (68) v

TRANSFORMS
(81) v v

* Outside of NICE decision problem scope. Evidence included in network meta-analysis but results not presented.
** Sensitivity analysis only for CDP-24
Abbreviations: ALEM, alemtuzumab; DAC, daclizumab; DMF, dimethyl fumarate; FINGO, fingolimod; GA, glatiramer acetate; OCR, ocrelizumab; NAT, natalizumab; TERI, teriflunomide.
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Table 17: Summary of the trials included in subgroup MTC, by outcome

treatments ALEM DAC DMF* FINGO NAT OCR TERI*
_ 4 5 =
© » = x = 9 - =
= 2 o g & Y S5 © 2z 2 £ s 9 G
trials | w w = O s T 5 a a i W o > <
14 v LUl L o) LU > w LU T o o L O
< < w (@] 5] (@] < o LU < (@) () = =
(&) o o T o
- L
HA
ARR V1 v v | v V2 V2 |
CDP-12 v'2 v V12 V2 V2
CDP-24 Vil v | Vv | V2 V2 V2
RES
ARR| v [ Vv [ Vv [V | v [V v V2
CDP-12 v v'2 v v v v'2 v
CDP-24 v | v V2

Only treatments and trials reporting subgroups are included; ABCRs are not included to avoid redundancies.

Legend: ' IFN + GA summed; ? pooled analysis

* Outside of NICE decision problem scope. Evidence included in network meta-analysis but results not presented.

Abbreviations: ALEM, alemtuzumab; DAC, daclizumab; DMF, dimethyl fumarate; FINGO, fingolimod; HA, highly active despite prior treatment with ABCR; NAT, natalizumab; OCR, ocrelizumab;

RES, rapidly evolving severe; TERI, teriflunomide.
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MTC results for ARR - ITT

The network for ARR includes 17 treatments including placebo, and 30 studies (Figure 7).
The results for the base-case analysis are provided in Figure 8 and tabulated in Appendix
D.1.4.

The results suggest that ocrelizumab is more effective than nine of the comparator
treatments relevant to the NICE scope — IFNB-1a (Avonex), IFNB-1a (Rebif), IFNB-1b
(Betaferon), peglFBB-1a, glatiramer acetate, teriflunomide, dimethyl fumarate, fingolimod
and daclizumab. There is no evidence of a difference between ocrelizumab and natalizumab

or alemtuzumab as the credible intervals cross 1.

The results of the sensitivity analyses are provided in Appendix D.1.4. Each of the choice of
models provides a similar fit to the data (the DIC values are within 3 of each other),
suggesting that the alternative models support the conclusions of the base-case analysis.
The network meta-regression on trial duration suggest that the meta-regression does not
provide a better fit than the meta-analysis (the meta-regression increased the DIC by more
than 3). Finally, the restricted network meta-analyses that exclude comparators not in the
NICE scope suggest similar results and support the conclusions of the base-case analysis

with the full network.

MTC results for ARR - subgroups
The network diagrams for the HA and RES subgroups are given in Figure 9 and Figure 10,

respectively. Due to disconnected subgroup networks, ITT links from ABCRs are applied to

connect the network.

The results for the subgroup analyses are provided in Figure 11. The subgroup results lead
to wider credible intervals than the ITT results due to smaller sample size of subgroups and
sparsity of subgroup data. The results from the HA subgroup support the conclusions of the
ITT analysis. The conclusions of the RES subgroup analysis differ in one case from those of
the ITT population analysis: the RES subgroup analysis suggests that there is no evidence
of a difference between ocrelizumab and daclizumab. The results for ocrelizumab compared
with alemtuzumab in both subgroups are also in contrast to the ITT results, though none of

the credible intervals clear the 1 threshold of no difference.

The results of the restricted network meta-analyses that exclude comparators not in the
NICE scope suggest similar results and support the conclusions of the base-case analysis
with the full network (Appendix D.1.4).
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Figure 7: Network diagram for ARRITT

G

A = OCR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM 12 mg H = DAC 150 mg , Q4W L = CLAD 3.5mg/kg
D = GA 20 mg, QD I = FINGO 0.5 mg, QD M = GLAD 5.25mg/kg
E = IM IFNB-1a 30 mcg, QW J = Placebo N = DMF 240 mg, BID
F = TERI 14 mg, QD K = SC IFNB-1b 250 mcg, EOD O = GA 40 mg, TIW
G = TERI 7 mg, QD P = NAT 300 mg, Q4W

Q = PEG-INFB-1A 2W 125 meg, Q2W

Edge width is proportional to the number of inputs for each comparison.
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Figure 8: Forest plot of ARRITT — Base case
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Figure 9: Network Diagram for ARR — HA subgroup

A = OCR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM12mg F = DAC 150 mg , Q4W J=GA 40 mg, TIW
D = GA 20 mg, QD G = FINGO 0.5 mg, QD
E = IM IFNB-1a 30 mcg, QW H = Placebo

| = SC IFNB-1b 250 mcg, EOD

Red lines depict comparisons that are informed by subgroup data inputs, while black lines are informed by ITT data inputs. Edge width is proportional to the number of inputs for each comparison.
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Figure 10: Network Diagram for ARR — RES subgroup

F
C
J
G
A B D
H \
K
v — |
A = OCR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM12mg F = DAC 150 mg , Q4W J=GA 40 mg, TIW
D = GA 20 mg, QD G = FINGO 0.5 mg, QD K = NAT 300 mg, Q4W
E = IM IFNB-1a 30 mcg, QW H = Placebo

| = SC IFNB-1b 250 mcg, EOD

Red lines depict comparisons that are informed by subgroup data inputs, while black lines are informed by ITT data inputs. Edge width is proportional to the number of inputs for each comparison.
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Figure 11: Forest Plot comparing ARR ITT and subgroups
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MTC results for CDP-12 -ITT

The network for CDP-12 includes 17 treatments including placebo, and uses data from 22
sources (21 individual studies and 1 MTC, see below for further details). The network

diagram is provided in Figure 12.

The results for the base-case analysis are provided in Figure 13 and tabulated in Appendix
D.1.4. The results suggest that ocrelizumab is more effective than placebo and seven of the
comparator treatments relevant to the NICE scope — IFNB-1a (Avonex), IFNB-1a (Rebif),
IFNB-1b (Betaferon), glatiramer acetate, teriflunomide, dimethyl fumarate, and fingolimod.
There is no evidence of a difference between ocrelizumab and peglFNB-1a, natalizumab,

daclizumab, or alemtuzumab as the credible intervals cross 1.

The results of the sensitivity analyses are provided in Appendix D.1.4. Each of the choice of
models provides a similar fit to the data (the DIC values are within 3 of each other). The
alternative models broadly support the conclusions of the base-case analysis. In one case
the conclusions differ from the base-case analysis: ocrelizumab is no longer more effective
than dimethyl fumarate in the random effects model with a different choice of priors. The
network meta-regression on trial duration suggest that either the meta-regression or the
meta-analysis would be a good fit (the DIC values are very similar). Finally, the restricted
network meta-analyses that exclude comparators not in the NICE scope suggest similar

results and support the conclusions of the base-case analysis with the full network.

MTC results for CDP-12 — subgroups
The network diagrams for the HA and RES subgroups are given in Figure 14 and Figure 15,

respectively. Due to disconnected subgroup networks, ITT links from ABCRs are applied to

connect the network.

The results for the subgroup analyses are provided in Figure 16. The subgroup results are
associated with wider credible intervals than the ITT results due to smaller sample size in
subgroups and sparsity of subgroup data. In some cases the conclusions of the HA and RES
subgroup analyses differ from those of the ITT analysis. For instance, the results for
ocrelizumab compared to daclizumab are in contrast in the RES subgroup to what they were
in the base-case ITT result, though none of the credible intervals clear the 1 threshold of no
difference. The HA subgroup analysis suggests that there is no longer any evidence of a

difference between ocrelizumab and fingolimod.
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The results of the restricted network meta-analyses that exclude comparators not in the
NICE scope suggest similar results and support the conclusions of the base-case analysis
with the full network (Appendix D1.4).
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Figure 12: Network diagram for CDP-12 ITT

A = OCR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM 12 mg F = CLAD 3.5mg/kg
D = IM IFNB-1a 30 mcg, QW G = CLAD 5.25mg/kg
E = Placebo H = DAC 150 mg , Q4W

I = DMF 240 mg, BID
J = FINGO 0.5 mg, QD

K = GA 20 mg, QD

L = NAT 300 mg, Q4W

M = PEG-INFB-1A 2W 125 mcg, Q2W
N = SC IFNB-1a 22 mcg, TIW

O = SC IFNB-1b 250 mcg, EOD

P = TERI 14 mg, QD

Q=TERI7 mg, QD

Edge width is proportional to the number of inputs for each comparison.
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Figure 13: Forest plot of CDP-12 ITT
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Figure 14: Network Diagram for CDP-12 — HA subgroup

A = 0OCR 600 mg B = SC IFNB-1a 44 mcg, TIW C =IM IFNB-1a 30 mcg, QW E = DMF 240 mg, BID
D = Placebo F = FINGO 0.5 mg, QD
G =GA 20 mg, QD
H = SC IFNB-1a 22 mcg, TIW
| = SC IFNB-1b 250 mcg, EOD

J =TERI 14 mg, QD

Red lines depict comparisons that are informed by subgroup data inputs, while black lines are informed by ITT data inputs. Edge width is proportional to the number of inputs for each comparison.
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Figure 15: Network Diagram for CDP-12 — RES subgroup

O

M

A = OCR 600 mg B = SC IFNB-1a 44 mcg, TIW G = IM IFNB-1a 30 mcg, QW E = DAC 150 mg , Q4W
D = Placebo F = DMF 240 mg, BID
G = FINGO 0.5 mg, QD
H = GA 20 mg, QD
| = NAT 300 mg, Q4W
J = SC IFNB-1a 22 meg, TIW
K = SC IFNB-1b 250 mcg, EOD
L = TERI 14 mg, QD

M = TERI 7 mg, QD

Red lines depict comparisons that are informed by subgroup data inputs, while black lines are informed by ITT data inputs. Edge width is proportional to the number of inputs for each comparison.
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Figure 16: Forest Plot comparing CDP-12 results in base case and subgroups
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MTC results for CDP-24 - ITT

The base-case network for CDP-24 includes 15 treatments including placebo, and 21

studies (Figure 17).

The results for the base-case analysis are provided in Figure 18 and tabulated in the
Appendix D.1.4. The results suggest that ocrelizumab is more effective than placebo and the
trial comparator IFNB-1a (Rebif). There is no evidence of a difference between ocrelizumab

and any of the other treatments as the credible intervals cross 1.

The results of the sensitivity analyses are provided in Appendix D.1.4. Each of the choice of
models provides a similar fit to the data (the DIC values are within 3 of each other). The
alternative models support the conclusions of the base-case analysis. The network meta-
regression on trial duration suggest that the meta-regression does not provide a better fit
than the meta-analysis (the meta-regression increased the DIC). Finally, the restricted
network meta-analyses that exclude comparators not in the NICE scope suggest similar

results and support the conclusions of the base-case analysis with the full network.

MTC results for CDP-24 — subgroups
The network diagrams for the HA and RES subgroups are given in Figure 19 and Figure 20

respectively. Due to disconnected subgroup networks, ITT links from ABCRs are applied to

connect the network.

The results for the subgroup analyses are provided in Figure 21. The subgroup results are
associated with wider credible intervals than the ITT results due to smaller sample size of
subgroups and sparsity of subgroup data. In some cases the conclusions of the HA and RES
subgroup analyses differ from those of the ITT analysis. The results for ocrelizumab
compared to alemtuzumab are in contrast in the HA subgroup to what they were in the base-
case ITT result, though none of the credible intervals clear the 1 threshold of no difference;
similarly with ocrelizumab compared to natalizumab in the RES subgroup. The HA and RES
subgroup analysis suggests that there is no longer any evidence of a difference between

ocrelizumab and IFNB-1a (Rebif) or placebo.

The results of the restricted network meta-analyses that exclude comparators not in the
NICE scope suggest similar results and support the conclusions of the base-case analysis

with the full network.
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Figure 17: Network Diagram for CDP-24 — ITT

@)

A = OCR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM 12 mg F = DAC 150 mg , Q4W H = CLAD 3.5mg/kg
D = GA 20 mg, QD G = Placebo | = CLAD 5.25mg/kg
E = IM IFNB-1a 30 mcg, QW J = DMF 240 mg, BID

K = FINGO 0.5 mg, QD

L = NAT 300 mg, Q4W

M = PEG-INFB-1A 2W 125 mcg, Q2W
N = TERI 14 mg, QD

O =TERI7 mg, QD

Edge width is proportional to the number of inputs for each comparison.
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Figure 18: Forest plot of CDP-24 —ITT
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Figure 19: Network Diagram for CDP-24 — HA subgroup

C

E / G |

A =0CR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM 12 mg F = DAC 150 mg , Q4W H =FINGO 0.5 mg, QD
D = GA 20 mg, QD G = Placebo | = TERI 14 mg, QD
E = IM IFNB-1a 30 mcg, QW

Red lines depict comparisons that are informed by subgroup data inputs, while black lines are informed by ITT data inputs. Edge width is proportional to the number of inputs for each comparison.
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Figure 20: Network Diagram for CDP-24 — RES subgroup

C

L

A =0CR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM 12 mg F = Placebo G = NAT 300 mg, Q4W

D = GA 20 mg, QD

E = IM IFNB-1a 30 mcg, QW

Red lines depict comparisons that are informed by subgroup data inputs, while black lines are informed by ITT data inputs. Edge width is proportional to the number of inputs for each comparison.
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Figure 21: Forest plot comparing CDP-24 base case and subgroups
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MTC results for all-cause discontinuation - ITT

The network for all cause discontinuation of treatment includes 17 treatments including

placebo, and 26 studies (Figure 22).

The results for the base-case analysis are provided in Figure 23 and tabulated in appendix
D1.4. The results suggest that there are greater odds of all-cause discontinuation in patients
who receive ocrelizumab compared to alemtuzumab and natalizumab, and lower odds of all-
cause discontinuation in patients who receive ocrelizumab compared to peglFNB-1a and
IFNB-1a (Rebif).

The results of the sensitivity analyses are provided in Appendix D.1.4. Each of the choice of
models provides a similar fit to the data (the DIC values are within 3 of each other). The
alternative models broadly support the conclusions of the base-case analysis. In one case
this has caused the conclusions to differ from the base-case analysis: the fixed effect model
suggests that there are lower odds of all-cause discontinuation in patients who receive
ocrelizumab compared to IFNB-1a (Avonex). The network meta-regression on trial duration
suggests that the meta-regression does not provide a better fit than the meta-analysis (the

meta-regression increased the DIC).

The impact of restricted network meta-analyses that exclude comparators not in the NICE
scope was not evaluated for all-cause discontinuation. The results of a restricted network
were assumed to be similar to the full network ITT results, based on sensitivity analyses with
restricted networks for ARR, CDP-12 and CDP-24 suggesting no impact of including

additional comparators.

A MTC for the HA and RES subgroups was not attempted for the all-cause discontinuation
outcome as these data are usually not reported for subgroups specifically. The underlying
assumption here is that all-cause discontinuation rates are no different in the subgroups from
ITT.
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Figure 22: Network diagram for all-cause discontinuation — Base case ITT

C

H

A =0CR 600 mg B = SC IFNB-1a 44 mcg, TIW C=ALEM 12 mg | = CLAD 3.5mgkg
D =GA 20 mg, QD J = CLAD 5.25mg/kg
E = IM IFNB-1a 30 mcg, QW K = DAC 150 mg , Q4W
F = Placebo L = DMF 240 mg, BID
G =TERI 14 mg, QD M = FINGO 0.5 mg, QD
H =TERI 7 mg, QD N = NAT 300 mg, Q4W

O = PEG-INFB-1A 2W 125 mcg, Q2W
P = SC IFNB-1a 22 mcg, TIW

Q = SC IFNB-1b 250 mcg, EOD

Edge width is proportional to the number of data inputs for each comparison.
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Figure 23: Forest plot of all-cause discontinuation — Base case ITT
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Comparison of CDP-12 and CDP-24 results

When assessing a treatment’s comparative efficacy with respect to delaying disability
progression, the overall robustness of the MTCs is a function not only of the outcome
definition used (CDP-12 versus CDP-24), but also of the quantity and quality of the trial or
data informing the models. In this case, the CDP-12 network provides better comparative

estimates of sustained disability progression than the CDP-24 network (see Appendix D.1.4).

The CDP-12 MTCs contains better quality data than the CDP-24 MTCs: CDP-12 was pre-
specified as a primary or secondary endpoint in 71% of the trials included in the CDP-12 ITT
MTC while CDP-24 was pre-specified in only 48% of the trials included in the CDP-24 ITT

MTC. When outcomes are not pre-specified, there is no regulatory requirement to report

results, leading to possible publication bias (i.e. bias which ensues when favourable results

are more likely to be reported than unfavourable ones).

The CDP-12 network also contains more data than the CDP-24 MTC: the ITT analysis is
informed by 27 hazard ratio data inputs from 24 studies, for a total of 38 000 person-years,
and includes 25 pairwise comparisons and 6 loops of evidence. Conversely, the CDP-24 ITT
network is informed by 23 data inputs from 21 trials for a total of 31 000 person-years, 18

pairwise comparisons and 3 loops, fewer than CDP-12 MTC on every measure.

Beyond the benefit to precision of estimates of MTCs based on more rather than less data,
including multiple trials with replicated results on a given comparison also adds significant
robustness to any conclusions drawn from such an MTC, as it down weighs any possible
outlier trial result. As shown in appendix D.1.4, it is indeed possible to have multiple studies
for the same treatment yield different conclusions in terms of CDP-12 or CDP-24 (for
example, DEFINE and CONFIRM for dimethyl fumarate). But when results are based on just
one trial as they are for confirmed disability results for peglFNB-1a (1-year ADVANCE trial,
peg-interferon vs placebo) or daclizumab (1-year SELECT trial, daclizumab vs placebo), no
adjustment for outlier results can be made, and conclusions based on those comparisons

should be drawn with caution.

There is one caveat to the guiding principle that more data is better in MTC: that is that the
additional information must not add more heterogeneity to the network (for instance by
adding trials which enrolled patients with different severity of disease) or more inconsistency
to the network (for example, by adding in new information to a MTC that contradicts existing
information already in the network). To investigate the latter point, the MTC model was re-

run without the assumption of consistency for each MTC outcome. The purpose of this
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‘inconsistency model’ was to provide a comparison with the standard MTC model, and hence

allow an evaluation of whether the consistency assumption is valid or not.

These inconsistency assessments found no evidence of inconsistency for 3 out of the 4 ITT
MTCs including the CDP-12 ITT MTC (Appendix D.1.4). This means that the consistency

model typically had a better model fit (by deviance information criterion (DIC)) than the new
inconsistency model which relaxes the assumption of consistency (DIC of 1.6 vs 6.5, where

a lower DIC demonstrating a better model fit and DIC differences 23 considered meaningful).

The only MTC to suggest inconsistency was the CDP-24 ITT NMA. Indeed the CDP-24
base-case model was marginally worse than the inconsistency model in terms of model fit
(DIC of 14.9 vs 14.1). Exploring the possible source of this inconsistency led to the SELECT,
REGARD and EVIDENCE trials (which form a loop) which were identified as inconsistent
with each other with respect to definitions of CDP, and the time period of evaluations of
CDP. Note that a key limitation of this assessment is that inconsistency can only be
evaluated where there are loops in the network — of which there are fewer in the CDP-24
due to poorer connectivity (see Appendix D.1.4 for full details of the heterogeneity and

inconsistency assessment).

B.2.9.1 Uncertainties in the indirect and mixed treatment comparisons

The Cochrane Risk of Bias tool was used to evaluate the risk of bias for each of the eligible
studies (see Appendix D.1.3). For the studies included in the MTC, where reported,
randomization, concealment of the treatment allocation and the balance in the prognostic
factors at the outset of the study were generally acceptable. There was little evidence to
suggest that authors measured more outcomes than they reported, with notable exception of
CARE-MS Il. There is some risk of bias due to studies that were not double blind,
unexpected drop-outs and missing or inappropriate intention-to-treat analyses. The risk of

bias evaluation was limited by the availability of information for each of the studies.

A limitation of this MTC 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.

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

¢ The binomial outcomes were analysed on the odds ratio scale. Hence it was necessary

to assume that the odds ratios are constant over time.
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The validity of the base-case analyses depends on the appropriateness of these
assumptions. Sensitivity analyses using network meta-regression to adjust for time point

suggested that these assumptions are valid.

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 MTC.

The MTCs have limited power to detect differences between treatments. Each of the base-
case MTCs includes between 15 and 18 treatments. These NMAs are informed by between
21 and 31 studies. Where the number of studies is low, relative to the number of treatments,
MTCs 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 ocrelizumab and the other treatments will depend on the quality and
quantity of the linking trials and the distance between ocrelizumab and the other treatments

in network.

For ARR, CDP-12 and CDP-24, subgroup analyses were conducted to explore the
effectiveness of the treatments in patients with HA and RES disease. The strength of these
analyses was that data on specific patient populations corresponding to subgroups
described in the EMA label for several comparators was identified. However, this analysis

has several major limitations, beyond those already noted above for the base-case analyses.

The key limitation of the subgroup analyses is that analyses were not pre-specified for
subgroups meaning that there is a high likelihood of publication bias, e.g. only favourable
subgroup results being published. Indeed, Table 17 shows key outcomes data in subgroups
are missing from comparator studies, e.g. disability data (CDP12 or CDP24) in RES
subgroup from the daclizumab phase 3 study (DECIDE) and from the alemtuzumab phase 3
study CARE MS | are unpublished. The consequence of missing key study results is that
comparisons for several treatments in the subgroup MTCs are based on one study only,
which may or may not be consistent with the unpublished subgroup results of the other
study. Thus the subgroup results are associated with a high level of uncertainty and should

be interpreted with caution.

Another consequence of subgroup analyses not being pre-specified is that for some studies
(particularly in the case of fingolimod) many different post hoc analyses were reported for a
subgroup based on different definitions. The subgroups that most closely resembled the
EMA definition of HA and RES were selected for inclusion in the MTC.
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Furthermore, none of the included trials randomised patients based on subgroups, and thus
the subgroup analyses should be regarded only as observational data. The presence and
impact of any confounding factors in post hoc subgroup analyses could not be assessed due
to lack of fully reported patient characteristics. Furthermore, heterogeneity and consistency
of subgroup evidence could not be assessed due to low number of studies and absence of

loops based on subgroup data.

Another key issue with the subgroup MTCs was disconnected networks due to sparsity of
evidence. In order to connect the networks, ITT data from studies investigating ABCR
treatments were included. The underlying assumption here is that results of treatment with

ABCRs in ITT population do not differ from results in subgroup populations.

To assess the validity of this approach, the ITT and subgroup data was compared in the
OPERA studies. As described in Section B2.7, there was no difference in subgroup versus
ITT results for the confirmed disability progression outcomes. These data confirmed that
ocrelizumab treatment effect was broadly consistent between subgroups and ITT for CDP-12
or CDP-24 and that the use of ABCR ITT links to connect the subgroup networks for these
outcomes is likely to be valid. However, the subgroup results of ocrelizumab for the outcome
ARR are different from those in the ITT population (Table 13). Using ABCR ITT data to
supplement the subgroup networks for ARR is therefore a limitation, as treatment effect of

ABCRs may differ between ITT and subgroups for this outcome.

Finally, subgroup analysis of all-cause discontinuation was not attempted due to lack of
reported data.

In summary, the subgroup MTCs are associated with considerably more limitations than the
ITT MTCs. The ITT MTCs rely on better quality data less prone to publication bias, are more
populated networks leading to more plausible outputs, and do not break randomization as
subgroup MTCs do. For these reasons we recommend interpreting the subgroup MTCs with
caution and considering the ITT MTCs alongside the subgroups MTCs even for comparators
that are only recommended in subgroups (i.e., natalizumab, fingolimod, and daclizumab).
This allows for consideration of both relevance and robustness of evidence in decision

making.

B.2.10 Adverse reactions

Adverse events from OPERA | and OPERA Il are presented in this section. The safety
population included all patients who received any study drug. Randomised patients who

received incorrect therapy different from that intended were summarised in the group
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according to the therapy actually received. Patients who were not randomised, but who
received study drug, were included in the safety population and summarised according to
the therapy actually received (77).

A total of 327 of 408 patients (80.1%) in the ocrelizumab group reported AE in the OPERA |
trial, compared with 331 of 409 (80.9%) in the IFNB-1a group. A total of 360 of 417 patients
(86.3%) in the ocrelizumab group reported an AE in the OPERA Il trial, compared with 357
of 417 (85.6%) in the IFNB-1a group (Table 18). The most common AEs in patients treated
with ocrelizumab were infusion-related reaction (IRR), nasopharyngitis, upper respiratory
tract infection, headache, and urinary tract infection. Three deaths occurred, including one
death in the ocrelizumab group (suicide in the OPERA Il trial) and two in the IFNB-1a group
(one suicide in the OPERA | trial, and one death due to mechanical ileus in the OPERA Il

trial) (77). All deaths were considered unrelated to study drug by investigators.

Table 18: Summary of adverse events in OPERA | and OPERA Il

OPERA | Trial OPERA Il Trial

. o Ocrelizumab IFNB-1a Ocrelizumab IFNB-1a

CEIEL, (20 (Rebif®) (Rebif®)
n=408 n=409 n=417 n=417

Any adverse event 327 (80.1) 331 (80.9) 360 (86.3) 357 (85.6)
Adverse event leading to
treatment discontinuation 13(3.2) 26 (6.4) 16(3.8) 25(6.0)
Atleast 1 infusion-related 126 (30.9) 30 (7.3) 157 (37.6) 50 (12.0)
reaction
Infection? 232 (56.9) 222 (54.3) 251 (60.2) 219 (52.5)
System organ class infection or | 544 (56 g 216 (52.8) 251 (60.2) 217 (52.0)
infestation
Herpes zoster 9(2.2) 4 (1.0) 8(1.9) 4 (1.0)
Oral herpes 9(2.2) 8 (2.0) 15 (3.6) 9(2.2)
NeoplasmP 3(0.7) 1(0.2) 1(0.2) 1(0.2)
Deathe 0 1(0.2) 1(0.2) 1(0.2)
Any serious adverse event 28 (6.9) 32 (7.8) 29 (7.0) 40 (9.6)

2Infections were identified either as adverse events as defined in the Medical Dictionary for Regulatory Activities infections
system organ class “infections and infestations” or as an adverse event with pathogen information provided.

®The neoplasms reported in the OPERA | trial were ductal breast carcinoma (in two patients) and renal cancer (in one) in the
ocrelizumab group and mantle-cell lymphoma (in one) in the interferon beta-1a group. The neoplasms reported in the OPERA
trial were malignant melanoma (in one patient) in the ocrelizumab group and squamous-cell carcinoma (in one) in the IFNB-1a
group.

°Deaths occurring during the trials were due to suicide (one in the ocrelizumab group in the OPERA Il trial and one in the IFNB-
1a group in the OPERA | trial) and mechanical ileus (one in the IFNB-1a group in the OPERA Il trial).

Table 19: Pooled OPERA | and Il safety data

Event, n (%) Ocrelizumab IFNB-1a (Rebif®)
n=825 n=826

Any adverse event 688 (83.4) 689 (83.4)

Total number of events 4194 4141

Total number of deaths 1(0.1) 2(0.2)
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All-cause discontinuation from study treatment 99 (12.0) 166 (20.1)

Total number of patients with at least one

AE with fatal outcome 1(0.1) 2(0.2)
Serious AE 57 (6.9) 72 (8.7)
Serious infection 11 (1.3) 24 (2.9)
AE leading to withdrawal from treatment 29 (3.5) 51 (6.2)
AE leading to dose modification/interruption 38 (4.6) 85 (10.3)
IRRs leading to withdrawal at first infusion 11 (1.3) 0

Source: (83)

Treatment exposure

Overall, there was good compliance regarding administration of IFNB-1a injections and
ocrelizumab infusions, as well as their equivalent placebo treatments, in both treatment

groups.

More than 80% of patients in the IFN group and 89% of patients in the ocrelizumab group
received four doses of ocrelizumab/placebo. The mean cumulative ocrelizumab dose was

2240 mg over 2 years of exposure.

Table 20: Exposure to ocrelizumab during the controlled treatment period — treatment
duration

Ocrelizumab IFNB-1a (Rebif®)
n=825 n=826

Treatment duration, weeks, n (%)

0-23 37 (4.5) 50 (6.1)

24-47 18 (2.2) 55 (6.7)

48-71 22 (2.7) 37 (4.5)

72-95 32 (3.9) 33 (4.0)

96-110 716 (86.8) 650 (78.8)
Number of doses, n (%)

1 46 (5.6) 74 (9.0)

2 20 (2.4) 49 (5.9)

3 27 (3.3) 39 (4.7)

4 732 (88.7) 663 (80.4)
Mean number of doses (SD) 3.8 (0.8) 3.6 (1.0)
Mean cumulative dose, mg (SD) 2240.0 (489.9) 0.0 (0)

Source: (83)

Common AEs

Common AEs, reported with frequency = 5% of patients in either treatment group, are
summarised by preferred term below. The most common AEs were IRR, headache,
influenza-like illness, upper respiratory tract infection, and nasopharyngitis. Influenza like
illness and injection site erythema were more frequently reported in the IFN group. IRR,

upper respiratory tract infection, and nasopharyngitis were more common in the ocrelizumab

group.
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Table 21: Adverse events reported in 2 5% of patients by preferred term during the

controlled treatment period

n, (%)

Ocrelizumab

IFNB-1a (Rebif®)

n=825 n=826
Total number of patients with at least one 544 (659) 539 (65.3)
AE occurring at relative frequency 25%
Infusion related reactions 283 (34.3) 80 (9.7)
Headache 93 (11.3) 124 (15.0)
Influenza like iliness 38 (4.6) 177 (21.4)
Upper respiratory tract infection 125 (15.2) 87 (10.5)
Nasopharyngitis 122 (14.8) 84 (10.2)
Urinary tract infection 96 (11.6) 100 (12.1)
Fatigue 64 (7.8) 64 (7.7)
Injection site erythema 1(0.1) 127 (15.4)
Depression 64 (7.8) 54 (6.5)
Arthralgia 46 (5.6) 51 (6.2)
Sinusitis 46 (5.6) 45 (5.4)
Back pain 53 (6.4) 37 (4.5)
Insomnia 46 (5.6) 38 (4.6)
Bronchitis 42 (5.1) 29 (3.5)
Injection site reaction 2(0.2) 45 (5.4)

Source: (83)

Adverse events by intensity (including fatal adverse events)

During the controlled treatment period, the majority of patients reported AEs of Grade 1 or 2

in intensity (83). Among patients who experienced AEs of Grade 23 there were:

e Grade 3: IFNB-1a 111 patients (152 events) and ocrelizumab 110 patients (156

events). With the exception of 28 patients (IFNB-1a 19 patients and ocrelizumab 9

patients), all recovered or were recovering at time of last contact

e Grade 4: IFNB-1a nine patients (nine events; AE PTs of acute myocardial infarction,

angina, unstable, multiple injuries, overdose, blood creatinine phosphokinase

increased, hypertriglyceridemia, MS relapse, depression suicidal, or pulmonary

embolism) and ocrelizumab ten patients (12 events; AE PTs of acute myocardial

infarction, appendicitis, biliary sepsis, infusion-related reaction, invasive ductal breast

carcinoma, seizure, hydrocephalus, depression, suicide attempt, and pneumonia

aspiration). With the exception of one patient with the breast cancer in the

ocrelizumab group, all patients recovered or were recovering at the time of last

contact

o Grade 5: IFNB-1a two patients (AE preferred terms of mechanical ileus and

completed suicide) and ocrelizumab one patient (AE preferred term completed

suicide). All were considered unrelated to study drug by investigators.
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Serious adverse events

The total number of patients reporting SAEs during the controlled treatment period was low,
relative to the total number of patients reporting AEs, and similar between the IFNB-1a and

ocrelizumab treatment groups (8.7% and 6.9% of patients with an SAE, respectively) (83).
Most frequently, patients reported SAEs belonging to the following SOCs:

e Infections and Infestations (IFNB-1a 2.9% and ocrelizumab 1.3%)

¢ Nervous System Disorders (IFNB-1a 1.3% and ocrelizumab 1.0%)

e Injury, Poisoning and Procedural Complications (IFNB-1a 1.2% and ocrelizumab
0.7%)

Adverse events that led to withdrawal of study treatment

During the controlled treatment period, the proportion of patients withdrawn from study
treatment due to a non-fatal AE was low overall. However, the incidence was higher in the
IFNB-1a group (6.2%; 51 patients) compared with the ocrelizumab group (3.5%; 29 patients)
(83).

The primary AEs leading to withdrawal reported with a higher incidence in the IFNB-1a

group were:

e Withdrawals due to influenza-like iliness, fatigue, and injection site reaction (15
patients)

o Withdrawals due to liver function test abnormalities or abnormalities in creatinine
phosphokinase levels (increased) or in platelet or leukocyte counts (11 patients)

o Withdrawals due to neutropenia or leukopenia (4 patients)

With the exception of creatinine phosphokinase elevation, all AEs are known side effects,

typically associated with IFNB-1a treatment.

There were 11 patients in the ocrelizumab group and none in the IFNB-1a group who were

withdrawn from treatment due to IRRs.
Anti-drug antibodies

Out of 807 patients who received ocrelizumab and had an anti-drug antibody (ADA) assay
result from a post-baseline sample during the controlled treatment period, three patients

(0.4%) showed treatment-induced ocrelizumab ADAs. Of these, one patient (0.12%) tested

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)
© Roche Products Ltd. 2017. All rights reserved Page 75 of 158



positive for neutralising antibodies to ocrelizumab. In contrast, out of the 796 patients who
received IFNB-1a and had an ADA assay result from a post-baseline sample, 170 patients
(21.3%) showed treatment-induced IFNB-1a ADAs.

Table 22: Baseline prevalence and post-baseline incidence of anti-drug antibodies
during the controlled treatment period

n, (%) Ocrelizumab IFNB-1a (Rebif®)
n=825 n=826

Anti-ocrelizumab neutralising antibodies

Baseline prevalence of ADAs, n 798 804
Positive sample at baseline, n (%) 5(0.6) 4 (0.5)

Post-baseline incidence of ADAs, n 807 804
Positive for ADA, n (%) 3(0.4) 7 (0.9)

Anti-IFNB-1a neutralising antibodies

Baseline prevalence of ADAs, n 800 800

Positive sample at baseline, n (%) 42 (5.3) 35(4.4)

Post-baseline incidence of ADAs, n 796 796

Positive for ADA, n (%) 67 (8.4) 170 (21.3)

Source: (83)

Safety profile summary

Overall, ocrelizumab had a similar safety profile to IFNB-1a over the 96-week study period in
OPERA | and II; the number of patients who experienced any AE and the total number of
AEs were similar between the two treatment groups. Results of the pooled safety analyses
from 1651 patients (826 patients in the IFNB-1a group and 825 patients in the ocrelizumab
group) did not indicate any unexpected safety findings over the controlled treatment period
from what was known originally from the Phase Il study WA21493 with ocrelizumab in
patients with RRMS.

The number of patients who experienced any AE and the total number of AEs was well
balanced between the two treatment groups. The total number of patients reporting SAEs
was similarly well balanced between groups and low relative to the overall number of

patients reporting AEs.

The most common AE associated with ocrelizumab treatment was IRR which occurred most
frequently at the first ocrelizumab infusion. Their incidence markedly decreased with
subsequent infusions, consistent with the typical pattern for IRRs associated with anti-CD20
drugs. The majority of IRRs were Grade 1 or 2 in intensity with a few patients experiencing

Grade 3 IRRs. The severity of IRR symptoms markedly decreased with subsequent dosing.
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The low incidence of treatment-emergent ADA (<1%) in patients receiving ocrelizumab is in
line with expectations given that ocrelizumab, as a humanised antibody, carries a low risk for

inducing immune responses.
B.2.11 Ongoing studies

There is an open-label extension study for OPERA | and Il in patients with RRMS
(NCT01247324 and NCT01412333) (106). Data from this phase will be presented at a
scientific meeting in 2018 and are described in Appendix L. There are no other additional

studies which are likely to be available in the next 12 months.

B.2.12 Innovation

Ocrelizumab is a glycoengineered humanised monoclonal antibody specifically for chronic
administration that selectively targets circulating B cells expressing CD20, a cell-surface
antigen that is expressed on mature B cells but not B cell progenitor cells in the bone
marrow or terminally differentiated plasma cells. Adaptive immune responses to antigen

challenge remain largely intact despite the depletion of circulating B cells (107).

e Ocrelizumab is the only DMTs to consistently demonstrate efficacy across all
disease outcomes in RRMS (Table 23). Furthermore, ocrelizumab is the only DMT to
demonstrate delays in disability progression in patients with PPMS (108) and
therefore has the potential to establish a new standard of care in this form of the

disease.

Table 23: Overview of ocrelizumab and comparator Phase lll results in delaying CDP

Trial duration, 12-week CDP | 24 week CDP
DMT Study T Comparator HR (95% Cl) HR (95% Cl)
OPERA | (79) 2 IFNB-1a
. (Rebif®)
Ocrelizumab IFNB-1a
OPERAIII (78) 2 (Rebif®)
Dimethyl DEFINE 2 Placebo
fumarate (69) | - onFIRM 2 Placebo
FREEDOMS (46) 2 Placebo
Fingolimod FREEDOMS Il 2 Placebo
(71)
TRANSFORMS 1 IFNB-1a
(81) (Avonex®)
IFNB-1a
Alemtuzumab | CARE-MS | (45) 2 (Rebif®)
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IFNB-1a

CARE-MS I (74) 2 (Rebif®)
Natalizumab | AFFIRM (47) 2 Placebo

DECIDE (72) 2 (jfvt‘)ilg)
Daclizumab

SELECT (103) 1 Placebo

TEMSO (70) 2 Placebo
Teriflunomide

TOWER (68) 2 Placebo

NR, not reported
Green shading indicates upper limit of 95% CI <1
Red shading indicates upper limit of 95% CI >1

Ocrelizumab is administered as a single 600 mg IV infusion every six months (5).
The frequency of administration over a 12 month period is less than other DMTs
and may mitigate the risk of non-adherence as seen with other DMTs that have
logistical and resource intensive administration schedules. It has been previously
reported that injectable DMTs and oral drugs are associated with low adherence
rates due to the frequency of administration (67). Less frequent administration is also
expected to result in NHS efficiencies in relation to service provision and resource
utilisation compared to other intravenously infused DMTs like natalizumab and
alemtuzumab.

In addition, the safety profile of ocrelizumab in the OPERA trials was similar to
IFNB-1a (Rebif®) with a distinct absence of burdensome and complex safety
monitoring requirements. Patients receiving ocrelizumab are not expected to require
additional routine JCV, cardiovascular or laboratory tests, or other safety monitoring
like MRI screening compared to other intravenously infused and orally administered
DMTs for the treatment of RMS (5). Less frequent monitoring may reduce the logistic,
administrative and resource associated burdens of safety monitoring for MS-related
healthcare services in the UK (109).

There is a low probability of long-term treatment waning with ocrelizumab compared
to other DMTs. This is based on the identification and assessment of all relevant
biologically plausible contributory factors and the associated evidence following
literature review and repeated consultation with clinical experts:

o As a humanised antibody, the immunogenicity of ocrelizumab is significantly
reduced compared to other biological MS DMTs like alemtuzumab and IFNB-
1a preparations (Table 24). This is likely to reduce the probability of long-term
treatment waning effects due to the formation of neutralising and inhibitory

anti-drug antibodies.
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o Furthermore, data from pre-clinical investigations suggest that ocrelizumab

decreases inflammation of the innate immune system which may also reduce
the probability of a treatment waning effect. In the EAE model, a widely
accepted animal model of human MS disease, anti-CD20 therapy reduced
microglial activation and lesion formation, with immunohistochemistry for
MHCII also demonstrating a reduced volume of brain microglial activation
which was accompanied by a reduction in T-cell recruitment and
demyelination (110). This is in contrast to the lack of effect seen in relation to
microglial activation with other DMTs (like alemtuzumab (111)).

e Given the complex therapeutic options currently available in RRMS, the reversibility
of pharmacodynamic effects in order to facilitate the transition to another DMT in
the event of treatment-limiting adverse events or efficacy failure becomes clinically
important. The half-life (t1/2) of ocrelizumab is 26 days. A Phase Il study (WA21493,
N=51) indicated that the median time to B cell repletion (return to baseline or LLN,
whichever occurred first) was 72 weeks (range 27—175 weeks). The reversibility of
the pharmacodynamic effect therefore does not prejudice the patient’s ability to
receive any future therapy, as and when newer more innovative and safer treatment
options become available. The rate of B cell repletion also does not result in disease
rebound phenomena on drug discontinuation, as seen with other DMTs like
fingolimod and natalizumab (112, 113). Furthermore the inter- and intrapatient
variability in the rate and nature of immune reconstitution post induction treatments
like alemtuzumab and cladribine, and the lack of evidence of managing breakthrough
disease in patients after the use of these agents, further necessitates the need for an
efficacious treatment with more predictable reversibility of pharmacodynamic effect

that does not prejudice patient eligibility for subsequent treatment options.

There is currently no cure for MS. The aim of treatment with DMTs is to reduce relapses,
delay disability progression and preserve mobility while diminishing the impact on HRQoL
(114). The MTC indicates that ocrelizumab is a highly efficacious DMT, and coupled with the
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lower healthcare utilisation due to patients only needing two infusions per year with less
frequent monitoring than the other high efficacy DMTs, this demonstrates that the
introduction of ocrelizumab will lead to a step-change in treatment for all RRMS patients and

may lead to earlier treatment with a high efficacy DMT.

B.2.13 Interpretation of clinical effectiveness and safety evidence

OPERA | and OPERA Il were randomised, double-blind, double-dummy active-controlled,
parallel-group phase 3 trials in patients with RMS. The two studies were identical in terms of
design, endpoints, inclusion and exclusion criteria, and active comparator (IFNB-1a 44 ug,

Rebif®). The duration of treatment was 96 weeks.

The internal validity of these studies is supported by the rigid adherence to the EMA
guidance on recommended study design and endpoints in the clinical investigation of
medicinal products for the treatment of MS (115). There is a very low risk of bias with trials of
ocrelizumab. In all trials, randomisation was carried out appropriately, using a validated
interactive voice response system with OPERA | and OPERA Il having double-blind, double-
dummy designs. Furthermore, the trial population in OPERA | and OPERA Il is reflective of
UK clinical practice, with relevant endpoints investigated to address the unmet need for
patients with RRMS.

The primary endpoint was reached in both OPERA | and OPERA Il, where ARR was
significantly lower with ocrelizumab than IFNB-1a (Rebif®). In OPERA | in the ocrelizumab
group, adjusted ARR was reduced by 46.4% at 96 weeks compared with the IFNB-1a group
(rate ratio, 0.536; 95% CI: 0.400-0.719; p<0.0001), and in OPERA |l by 46.8% (rate ratio,
0.532; 95% CI: 0.397-0.714; p<0.0001). In addition, ocrelizumab was associated with a
lower rate of disability progression; in the pre-specified pooled analysis, the percentage of
patients with CDP at 12 and 24 weeks was 9.1% vs 13.6% (40% lower risk with ocrelizumab;
HR, 0.60; 95% CI: 0.45-0.81; p<0.001) (77). In OPERA | and OPERA I, a significant
reduction in 12-week CDP was observed for ocrelizumab versus IFNB-1a, with a 43%
reduction in OPERA | (HR: 0.57; 95% CI: 0.37—-0.90; p=0.0139) and a 37% reduction in
OPERA Il (HR: 0.63; 95% CI: 0.42-0.92; p=0.0169). Relapses have a substantial impact on
the health-related quality HRQoL of patients with RMS (116, 117) and can lead to the
accumulation of disability (32, 118). The OPERA | and Il trials demonstrated that
ocrelizumab can lead to a reduction in patient and health care burden associated with
symptoms arising from relapses and disability progression. The efficacy of ocrelizumab was
observed across all payer-relevant subgroups, suggesting that they will all benefit from

ocrelizumab treatment (Appendix E).
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In OPERA | and OPERA I, the total proportions of patients reporting AEs during the clinical
trials were similar in the ocrelizumab treatment groups and the comparator groups. Most
AEs (approximately 80%) were grade 1 or 2 intensity and the proportions of patients
reporting grade 3 or 4 AEs were comparable between the ocrelizumab and the comparator
treatment groups. In the MTC, no statistically significant difference was found between
ocrelizumab and the other DMTs with respect to all-cause discontinuation. IRRs were more
common in patients treated with ocrelizumab than in those treated with IFNB-1a and
included one life-threatening (grade 4) bronchospasm. The most likely mechanism for an
IRR is a type 2 hypersensitivity reaction, in which cytokines are released from an effector cell

after the ligation of low-affinity Fc receptors by ocrelizumab-opsonised B cells.

The neoplasms observed in the OPERA | and OPERA Il trials need further investigation in
terms of the epidemiology of neoplasm in the population of patients with MS and long term

experience with ocrelizumab and other anti-CD20 treatments (77, 119).

The limited immunogenicity of ocrelizumab was shown by the low incidence of antidrug
antibodies among patients treated with ocrelizumab (77); this is in contrast to that seen with
other DMTs.

Table 24: Immunogenicity of DMTs for RRMS

DMT Incidence of ADAs

Alemtuzumab (66) Approximately 85% of patients tested positive for anti-alemtuzumab
antibodies during a controlled clinical study; 92% of these patients
tested positive also for antibodies that inhibited alemtuzumab binding in
vitro

Natalizumab (59) Neutralising ADAs to natalizumab were detected in 10% of patients in
2-year controlled clinical trials. Persistent antibodies developed in
approximately 6% of patients and were associated with a substantial
decrease in efficacy and increased incidence of hypersensitivity
reactions

Daclizumab (65) Treatment-emergent ADAs and neutralising antibodies were observed
in 19% and 8% of patients in the DECIDE study respectively. The
majority of neutralising antibodies were transient (6%); 2% of patients
had persistent responses

IFNB-1a (Avonex®) (120) | Data from patients treated up to two years suggests that approximately
8% develop neutralising antibodies

IFNB-1a (Rebif®) (121) Clinical data suggest that after 24 to 48 months of treatment (Rebif
22ug), approximately 24% of patients develop persistent serum
antibodies to IFNB-1a

PEG-IFNB-1a (Plegridy) | Data from patients treated up to 2 years with Plegridy suggests that
(60) less than 1% developed persistent-neutralising antibodies to the IFNB-
1a portion of PEG-IFNB-1a

There is unmet need for a DMT that has a benefit-risk profile which supports initiation at any
time during the disease course of MS, which preserves neurological function, inhibits the
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accumulation of irreversible disability and improves HRQoL. Despite the availability of
different types of DMTs, most patients with RRMS continue to experience disease activity.
The OPERA | and Il studies demonstrate that ocrelizumab is an efficacious treatment that
reducess the ARR in this patient population by almost half compared with IFNB-1a (Rebif®)
while also delaying disability progression (12-week and 24-week CDP). Preventing relapses
and delaying disability progression offers substantial benefits to patients in terms of HRQoL
and health status (122-124) and is likely to reduce healthcare utilisation (125), therefore
ocrelizumab not only addresses the unmet medical need for patients with RRMS but also

provides benefits to other stakeholders.
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

A systematic review (SR) was conducted to identify cost-effectiveness studies in RRMS.
Thirty-three unique studies were identified (see Appendix G), as well as seven previous
NICE appraisals in RRMS. No studies modelling the cost-effectiveness of ocrelizumab were

identified in the literature search.

Separate from the SR, one report was identified from the website of the US organisation the
Institute for Clinical and Economic Review assessing the cost-effectiveness of DMTs in MS
(126). As this report includes cost-effectiveness analysis for ocrelizumab it is relevant to the

decision problem and summarised here.

The economic evaluation was conducted from a US payer perspective and a Markov model
consisting of 20 health states and a lifetime horizon was used. Treatment sequencing was
allowed; after discontinuation of the initial DMT in an RRMS or SPMS state, patients
continued to a second-line treatment before transitioning to BSC. Treatment effect on CDP-

24 was preferentially applied in the model, when not available, CDP-12 was used.

The MTC results indicated that ocrelizumab was the second-most efficacious DMT after
alemtuzumab, with 10.94 QALYs gained on ocrelizumab over a lifetime compared with 7.92
for the least efficacious DMT, IFNB-1a (Avonex), and 12.46 for alemtuzumab. No ICER was
calculated for ocrelizumab as the drug price was not available at time of analysis. For the
other DMTs the ICERs ranged from $38,277 (alemtuzumab) to $327,639 (IFNB-1a [Avonex])

versus best supportive care (BSC).

B.3.2 Economic analysis

The previous NICE appraisals and the combined literature on economic analyses in RRMS
informed the development of the economic model for this submission, which is in line with

established model structure in RRMS.

B.3.2.1 Patient population

The current draft SmPC states that ocrelizumab is indicated for adult patients with relapsing
forms of MS (RMS) with active disease defined by clinical or imaging features (5). Full
details regarding inclusion/exclusion criteria and patient characteristics of the OPERA

studies are presented in Section B.2.3.
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Patients with RRMS are the population of interest in the economic analysis. The NICE scope
also requested analysis in people with SPMS with active disease, evidenced by relapses.

However as explained in Section B.1.1, no data is available for this specific sub-population.

Analyses were conducted in the following (sub-)populations in line with the NICE scope:
e in people with RRMS

e in people with RES RRMS

o in people with HA RRMS despite previous treatment

B.3.2.2 Model structure

A cohort multi-state Markov model was developed which reflect health states based on
disease classification and severity. Two key clinical manifestations are reported in RRMS
and SPMS, an exacerbation of symptoms (known as relapses) and progressing disability
over time. The prominence of these clinical manifestations can vary in the different forms of
MS. The prevention of relapses and the avoidance of disability progression are two of the
main clinical objectives of treatment in these patients. Therefore, the model structure has

been designed to account for both relapses and disability progression.

Characterisation of disability progression in MS is most commonly based on the Kurtzke
Expanded Disability Status Scale (EDSS) (127). Accordingly, health states in the model are
defined by the EDSS, giving rise to ten states (EDSS 0 - 9). While the EDSS scale permits
patients to be rated at 0.5-point increments (for example, EDSS 1.5: no disability, minimal
signs in more than one functional system), health states have been collapsed to integer
EDSS values for modelling tractability and consistency with reported data in MS and

previous NICE appraisals.

The EDSS measure has well recognised limitations. It is based on neurological examination
which is inherently subjective, and due to time constraints in MS clinics may not be fully
implemented in practice. As a result, the scale has poor reliability within and between raters
thereby creating considerable “noise” in real world measurements (128). Furthermore, the
EDSS is driven mainly by ambulatory function (scores 4—7 are based primarily on ability to
walk a certain distance and need for assistive device), and captures cognitive impairment
poorly (129). Finally, EDSS is a non-linear ordinal scale, such that increments do not have
the same level of impact depending on where on the scale they occur. The upper end of the
scale (scores 7-9) is less sensitive to change, i.e. a 1-point increase between 7 and 8
(‘essentially restricted to wheelchair’ to ‘essentially restricted to bed’) has a much larger
impact on a patient's HRQoL and costs than a 1-point increase between 3 and 4 (‘fully
ambulatory’ to ‘able to walk without aid for 500 metres’).
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The model structure and inputs are, by design, similar to the models used in previous NICE
appraisals in RRMS (Figure 24 and Table 25).

Figure 24: Diagram of model structure

i

Transitions between health states

Patients enter the model in a baseline RRMS disease-course state on active treatment and

start in one of the ten EDSS states.

In each annual cycle patients may:

1
2
3
4

) transition between EDSS states in RRMS;

) withdraw from active treatment and continue to receive BSC;

) convert to SPMS and then transition between EDSS states in SPMS;

) transition to death.

Relapse rate, conversion from RRMS to SPMS, and mortality are all EDSS-dependent, as
are costs and health-related quality of life (HRQoL). As per previous NICE appraisals in

RRMS, caregiver disutilities per EDSS state were also accounted for in the model.

The probability of changing EDSS state (disability progression) was determined by natural
history data (underlying disease progression of patients not on therapy). Treatments were
assumed to delay the progression of disease and reduce the frequency of relapses in
RRMS. Treatment effects in the form of hazard ratios were derived from the MTC, using
CDP-12 in the base case, and applied to the natural history data probabilities of worsening in
EDSS. The probabilities of improving EDSS are assumed to be unaffected by treatment.
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In line with several previous NICE appraisals, a partial treatment effect on the probability of a
patient progressing from RRMS to SPMS is assumed. No direct treatment effect on

transitions between SPMS states and mortality were assumed.

The annual relapse rate (ARR) within each RRMS and SPMS EDSS health state was
determined using natural history, in line with previous appraisals. Relapse rates are applied
to the EDSS health state distribution of patients in RRMS and SPMS to estimate the number
of relapses. Treatment effects (relative risks) for patients within RRMS were taken from the
MTC.

Treatment withdrawal due to all-causes is included in the economic model and is derived
from the OPERA trials and MTC. Patients receiving active treatment for MS may experience
tolerability issues; therefore the most frequently experienced AEs associated with each

treatment were included in the model and incurred costs and disutilities.

The time horizon in the model is 50 years, in line with previous NICE appraisals in RRMS,
and a half cycle correction is applied. Induction therapy like alemtuzumab is given at the
beginning of each year and treatment-related costs should not be half cycle corrected. As

such a 5% increase is applied to alemtuzumab drug costs and administration costs.

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)

© Roche Products Ltd. 2017. All rights reserved Page 86 of 158



Table 25: Features of the economic analysis

Previous appraisals (Committees’ stated or implicit preferences) Current appraisal
Factor TA32 TA127 TA254 TA303 TA312 TA320 TA441 Chosen Justification
values
Time 20 years 20 years, but 50 years 50 years 50 years 30 years 50 years 50 years In line with majority of
horizon Committee previous appraisals
considered
longer time
horizon more
appropriate
Source of | London - Trial placebo | London - Trial - Trial - Trial - Trial British Long-term registry
natural Ontario arm for EDSS | Ontario placebo placebo placebo placebo Columbia data was considered
history 0-6 arm for arm for arm for arm for - as per most robust in
EDSS - London EDSS0-6 | EDSS0-6 |EDSS0-7 |EDSSO0-7 | TaA127for | reflecting chronic
Ontario for - London - London - London - British HA and disease course, and
EDSS 7-9 Ontario for | Ontario for | Ontario for | Columbia RES EDSS improvements
EDSS7-9 |EDSS7-9 |EDSS89 |forEDSS | subgroup | are allowed in British
Committee | Committee 8-9 Columbia dataset.
considered | considered - placebo Lack of placebo arm in
EDSS EDSS arm from OPERA studies meant
improveme | improveme different that trial data from
nts more nts more trials for HA TA127 was used to
appropriate | appropriate subgroup adjust for HA and RES
subgroups.
- as per
TA127 for
RES
subgroup
Source of Patzold et Patzold et al Patzold et al | Held 2005, | Held 2005, | As per - Trial data | As per In line with majority of
natural al 1982, 1982, 1982, combined combined TA254 for EDSS TA254 previous appraisals.
history adjusted combined with | combined with Orme | with Orme 0-5 - adjusted | Lack of placebo arm in
relapse for EDSS UK MS survey | with UKMS | etal 2007 | etal 2007 Patzold et | for HA and | OPERA studies meant
distribution | data survey data | data, data, al 2005, RES using | that trial data from
- adjusted for divided by | divided by combined | TA127 trial | TA127 was used to
RES using assumption | assumption with UK MS | data adjust for HA and RES
trial data about about survey data subgroup.
hospitalise | hospitalise
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d vs non- d vs non- for EDSS
hospitalise | hospitalise 6-9
d d
Source of | Not applied | Pokorski et al | Pokorski et As per As per As per As per As per In line with majority of
MS al, TA254 TA254 TA254 TA254 TA254 previous appraisals
mortality extrapolated
multiplier for EDSS
states
Application | NR - ARR - ARR - ARR - ARR - ARR - ARR - ARR CDP-12 was
of - CDP-24 - CDP-12 -CDP-12 | -CDP-24 |-CDP-24 |-CDP-24 |-CDP-12 | considered more
treatment - SPMS - SPMS - SPMS (if - SPMS robust than CDP-24
effect transition transition transition available, | transition due to quality and
herwise 0 amount of data in MTC
(50%) (50%) (50%) gtDﬁ,_m) (50%) (see Section B.2.9).
Treatment | Not applied | Not applied 50% waning | 25% 25% 25% 25% Not applied | See argumentation in
waning after 5 yrs waning waning waning waning Sections B.2.12 and
effect after2yrs | after2yrs | after2yrs | after2yrs B.3.3 for not applying
and 50% and 50% and 50% and 50% treatment waning in
after 5 yrs after 5 yrs, | after 5 yrs after 5 yrs the base case. Impact
time- of potential treatment
dependent waning is explored in
rate of re- scenario analyses.
treatment
Application | Trial data, Trial data, Trial data Trial data Trial data Trial data Trial data As per Constant withdrawal
of assumed constant (discontinuati | (all-cause (all-cause (all-cause (all-cause TA320 rates were assumed
treatment higher for annualised on due to discontinua | discontinua | discontinua | discontinua based on long-term
withdrawal | yr 1-2 than | rates for 10 AEs), tion), tion), tion), tion rates yr nature of safety
yr 2+ years constant constant constant constant 1,2,3), yr concerns with majority
annualised annualised | annualised | annualised | 3+ based of DMTs.
rates rates for yr | rates for yr | rates on yr 3 rate
1-2, 50% 1-2, 50%
applied for | applied for
yr 2+ yr 2+
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Stopping -EDSS 27 | - EDSS 27 As per As per As per As per As per As per In line with ABN
rule - SPMS - SPMS TA127 TA127 TA127 TA127 TA127 TA127 clinical guidelines and
transition transition previous appraisals
(scenario)
Source of | Kobeltetal | UK MS Survey | As per Trial data Trial data Trial data BOI study, | Trial data In line with majority of
patient 2000 2005 (later TA127 and Orme and Orme and UK MS | 2015 (not and Orme previous appraisals
utilities published by etal, 2007 | etal, 2007 | Survey published) | etal, 2007
Orme et al, 2005
2007) (published
by Orme et
al, 2007)
Source of | Parkin et UK MS Survey | Orme et al, Ormeetal, | Ormeetal, | UKMS BOI study, | Orme etal, | Inline with majority of
relapse al, 2000 2005 (later 2007 2007 (non- | 2007 (non- | survey, 2015 (not 2007 previous appraisals
disutility published by hospitalise | hospitalise | 2005 published)
Orme et al, d), Prosser | d), Prosser | (published
2007), et al 2003 et al 2003 by Orme et
adjusted with (hospitalise | (hospitalise | al, 2007)
trial data for d) d)
EDSS specific
disutilities
Source of | Not applied | Loveman et al, | As per As per As per As per Maximum As per In line with majority of
caregiver 2006 and UK | TA127 TA127 TA127 TA127 disutility TA127 previous appraisals
disutility MS survey reduced
data
Source of | Kobeltetal | UK MS Survey | As per Tyasetal, | Tyasetal, | UKMS BOI study, | Tyasetal, | Inline with majority of
EDSS cost | 2000, 2005, direct TA127 2007 2007 survey, 2015 (not 2007 previous appraisals
direct costs | medical and (direct (direct 2005 published), | (direct
for EDSS non-medical medical medical (direct direct medical
0-7, direct (NHS & PSS) and mid- only) medical medical and partial
+ indirect (later point of only) and partial | non-
costs for published by non- non- medical)
EDSS 8-9 Tyas et al, medical) medical)
2007)
Source of | NR UK MS Tyas et al, Dee et al, Dee et al, NR BOI study, | As per In line with majority of
relapse survey, 2005 2007 2012 2012 2015 (not TA254 previous appraisals
cost (later published)
published by

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)

Page 89 of 158

© Roche Products Ltd. 2017. All rights reserved




Tyas et al,
2007)

NR, not reported
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B.3.2.3 Intervention technology and comparators

As per the NICE scope for ocrelizumab, the economic model allows comparisons with the

following technologies:

¢ IFNB-1a (Avonex, Rebif)

o peglFNB-1a (Plegridy)

o |IFNB-1b (Betaferon)

o glatiramer acetate (Copaxone)

o teriflunomide (Aubagio)

e dimethyl fumarate (Tecfidera)

¢ fingolimod (Gilenya) [in ITT and HA subgroup]

e alemtuzumab (Lemtrada) [in ITT, HA, and RES subgroups]

e natalizumab (Tysabri) [in ITT and RES subgroup]

e daclizumab (Zinbryta) [in ITT, HA, and RES subgroups, subject to EMA restriction]

The intervention and comparators are implemented in the economic analysis as per their

marketing authorisation.
Discontinuation rules

The ABN clinical guideline and the NHS England Commissioning Policy for DMTs in MS
states that treatment should be stopped if patients have confirmed SPMS or are unable to
walk (56, 58). The economic analysis therefore applies a stopping rule at EDSS 7 (patients
restricted to wheelchair) or conversion to SPMS, in line with previous NICE appraisals in
RRMS (Table 25).

The point at which a patient is considered to have progressed to SPMS can be difficult to
define in routine practice. It is commonly defined in retrospect due to the unpredictable
nature of the MS disease course. A majority of patients experience a period of overlap
between relapsing-remitting and relapsing progressive disease and even at an individual
patient level the duration of relapses and the rate of disease progression can vary

substantially.

The economic model does not differentiate between relapsing and non-relapsing SPMS
health states, due to lack of data in these disease sub-types. Therefore, the model assumes
that DMT treatment is discontinued upon progression to SPMS, in line with the clinical

guidance described above.
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B.3.3 Clinical parameters and variables

Whenever possible, patient level data from the OPERA | and Il trials were used to inform
clinical parameters and variables in the economic analysis. Further information regarding

these trials is presented in depth in Section B.2.6.and Appendix D.1.4.

Baseline patient characteristics

Patient level data from the pooled OPERA | and Il trials were used for baseline EDSS
distribution, age, and gender (Table 26). Demographic data for the HA and RES subgroups
were also assessed and found to be similar to the intention-to-treat (ITT) data. These data
are reported below, however, given the similarity between the subgroups and ITT, baseline

demographic data for the subgroups have not been incorporated into the model.

The impact of applying UK specific baseline patient characteristics from the MS Risk Sharing

Scheme is explored in scenario analysis.

Table 26: Baseline patient characteristics used in model (ITT)

Characteristic ITT population HA subgroup RES subgroup
n=1656 n=283 n=221
Age (years) 37 38 35
Gender (% male) 34 35 32
EDSS (%) 0 3.1 1.8 2.4
1 18.8 15.2 19.3
2 30.4 30.4 30.7
3 235 23.0 231
4 14.7 17.3 15.2
5 8.8 11.7 8.6
6 0.6 0.7 0.7
7 0.0 0.0 0.0
8 0.0 0.0 0.0
9 0.0 0.0 0.0

* Numbers may not sum up to 1 due to rounding.

Disability progression in RRMS

Due to the chronic, lifetime nature of MS and the relatively short duration of trials, the most
robust way to estimate natural history is to use real-world longitudinal observational data, i.e.
registry data. The most commonly used sources of long-term natural history on disease
progression in MS are the British Columbia and the London Ontario datasets, both from
Canada (Table 27). The British Columbia dataset is more recent and more complete, but
does not differentiate between RRMS and SPMS patients. The key limitation of the London

Ontario dataset is that disability data had been retrospectively smoothed to remove
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improvements in EDSS. Clinical expert opinion confirms that improvements in EDSS are

seen in routine practice in RRMS and SPMS patients.

The British Columbia dataset was the preferred source of natural history in the most recent
NICE appraisals and is applied in the model base case for transition probabilities in RRMS

(Table 28). The impact of using the London Ontario dataset is explored in scenario analysis
(Table 29). As the OPERA studies were both active-controlled studies there is no trial

evidence from a placebo arm available to supplement the registry data in scenario analysis.

Table 27: Key differences between natural history datasets

British Columbia London Ontario
Used in UK RSS and recent NICE appraisals Used in older NICE appraisals (TA32, TA127,
(TA441 and ongoing ID809) TA254, TA303, TA312, TA320)
Includes data on 898 patients Includes data on 345 patients
Follow up period 1980 - 1995 Follow up period 1972 — 1989
Improvements in EDSS allowed No improvements in EDSS allowed

No transitions available for EDSS 0 and 9

Transitions available for all health states (RRMS) or EDSS 0, 1, and 9 (SPMS)

Single matrix for mixed population of RRMS and | Separate matrices for RRMS and SPMS
SPMS patients patients

For the purpose of the risk sharing scheme (RSS), patients with active disease as per British
clinical guidelines (defined as: EDSS<6.5; 218 years old; two relapses in the last 2 calendar-
years) were identified in the British Columbia database (Palace et al, 2014). Patient data
was not truncated if SPMS was reached. Furthermore, patients with a SPMS diagnosis at
baseline (15.7%) were not removed from the analysis set, nor was a covariate for MS
diagnosis added to the statistical model. The UK RSS group believe that SPMS is a later
stage of the relapsing remitting form of disease and the transition has considerable overlap
and, therefore, data from both RRMS and SPMS patients are used to inform the transition

matrix.
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Table 28: Natural history RRMS and SPMS disability progression transition matrix
(ITT, British Columbia dataset, base case)

EDSS state in following year

EDSS | 0 1 2 3 4 5 6 7 8 9

0 0.6954 | 0.2029 | 0.0725 | 0.0217 | 0.0042 | 0.0014 | 0.0018 | 0.0001 | 0.0000 | 0.0000

1 0.0583 | 0.6950 | 0.1578 | 0.0609 | 0.0164 | 0.0046 | 0.0064 | 0.0005 | 0.0001 | 0.0000
% 2 0.0159 | 0.1213 | 0.6079 | 0.1680 | 0.0446 | 0.0185 | 0.0216 | 0.0017 | 0.0005 | 0.0000
I 3 0.0059 | 0.0496 | 0.1201 | 0.5442 | 0.0911 | 0.0585 | 0.1165 | 0.0103 | 0.0036 | 0.0003
§ 4 0.0017 | 0.0221 | 0.0666 | 0.1152 | 0.4894 | 0.1039 | 0.1681 | 0.0258 | 0.0067 | 0.0006
w 5 0.0005 | 0.0053 | 0.0294 | 0.0587 | 0.0874 | 0.4870 | 0.2731 | 0.0388 | 0.0188 | 0.0010
§ 6 0.0001 | 0.0013 | 0.0044 | 0.0250 | 0.0307 | 0.0408 | 0.7407 | 0.1090 | 0.0438 | 0.0042
S 7 0.0000 | 0.0002 | 0.0005 | 0.0025 | 0.0073 | 0.0039 | 0.1168 | 0.6927 | 0.1606 | 0.0156

8 0.0000 | 0.0000 | 0.0000 | 0.0003 | 0.0006 | 0.0005 | 0.0188 | 0.0557 | 0.9034 | 0.0207

9 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0018 | 0.0057 | 0.1741 | 0.8183

Source: Palace et al, 2014. Underlined values have been adjusted to allow rows to sum up to 1.

Table 29: Natural history RRMS disability progression transition matrix (ITT, London
Ontario dataset, scenario analysis)

EDSS state in following year

EDSS | 0 1 2 3 4 5 6 7 8 9

0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

1 N/A I I I I D I I e e
e 2 N/A 0 I I I I N N S | .
g 3 N/A 0 0 I B B B B S e
@ 4 N/A 0 0 0 I Il I N N .
w 5 N/A 0 0 0 0 I I I N
2 6 NA |0 0 0 0 0 I I | |
3 7 N/A 0 0 0 0 0 0 I E

8 N/A 0 0 0 0 0 0 0 I

9 N/A 0 0 0 0 0 0 0 0 [ ]

In line with the preference of previous NICE committees, a transition probability matrix
reflecting more active/severe patients was applied in the model for the RES and HA
subgroups. The manufacturer submission for the natalizumab NICE appraisal (57) includes a
natural history matrix for the subgroup of patients with RES based on the placebo arm of the
AFFIRM phase 3 study. Due to lack of a published transition matrix for the HA subgroup, the
RES matrix from the natalizumab manufacturer submission is also applied to the HA
subgroup in the model. As data for EDSS states 7 onwards are not available from the

AFFIRM study, these have been imputed using data from the British Columbia matrix.

It should be noted that the subgroup transition matrix is informed by very few patients/EDSS
measurements (given the size of the subgroup in the clinical trial) and is considered less
robust than the ITT analysis. The impact of using ITT transition matrices for the subgroups is

explored in scenario analysis.
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Table 30: Natural history RRMS disability progression transition matrix for RES
subgroup

EDSS state in following year

EDSS | 0 1 2 3 4 5 6 7 8 9

0.2299 | 0.1670 | 0.4250 | 0.1040 | 0.0600 | 0.0120 | 0.0020 | 0.0001 | 0.0000 | 0.0000

0.0700 | 0.1084 | 0.5110 | 0.1560 | 0.1190 | 0.0280 | 0.0070 | 0.0005 | 0.0001 | 0.0000

0.0300 | 0.0860 | 0.4997 | 0.1730 | 0.1560 | 0.0420 | 0.0110 | 0.0017 | 0.0005 | 0.0000

0.0170 | 0.0600 | 0.3930 | 0.1619 | 0.2410 | 0.0820 | 0.0310 | 0.0103 | 0.0036 | 0.0003

0.0070 | 0.0320 | 0.2530 | 0.1710 | 0.2999 | 0.1360 | 0.0680 | 0.0258 | 0.0067 | 0.0006

0.0030 | 0.0120 | 0.1710 | 0.1480 | 0.3460 | 0.1254 | 0.1360 | 0.0388 | 0.0188 | 0.0010

0.0010 | 0.0070 | 0.0760 | 0.0930 | 0.2830 | 0.2210 | 0.1620 | 0.1090 | 0.0438 | 0.0042

0.0000 | 0.0002 | 0.0005 | 0.0025 | 0.0073 | 0.0039 | 0.1168 | 0.6927 | 0.1606 | 0.0156

Current EDSS state

0.0000 | 0.0000 | 0.0000 | 0.0003 | 0.0006 | 0.0005 | 0.0188 | 0.0557 | 0.9034 | 0.0207

Ol 00| N OO | W N O

0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0018 | 0.0057 | 0.1741 | 0.8183

Source: (57)

The MTC (Section B2.9) is the source for treatment effect on disease progression. The
effects of treatment are handled in the model by an instantaneous hazard rate relative to that
of patients not on treatment in the RRMS natural history dataset. The MTC was conducted
for both ITT population and HA and RES subgroups; subgroup MTC data is applied to the
RES subgroup natural history.

In line with several previous NICE appraisals in RRMS (Table 25), treatment effect as
expressed by CDP-12 is applied in the base case economic model. MTC data for CDP-12 is
more robust than CDP-24 due to it being reported in more studies (see Section B.2.9). The

effect of using CDP-24 is explored in sensitivity analysis.

Conversion from RRMS to SPMS

In clinical practice, many patients transition from an RRMS disease course to an SPMS
disease course as duration of disease increases. This is an important aspect of the disease
to capture as these patients experience different outcomes to RRMS patients. In previous
NICE appraisals conversion to SPMS is a DMT stopping rule. As per clinical definition and
understanding of SPMS, once a patient has become an SPMS patient, conversion back to
RRMS is not possible in the model. Similarly to previous NICE appraisals in RRMS, it is
assumed that a patient’s EDSS state increases by 1 when a patient transitions from RRMS
to SPMS and this is applied to both ITT and HA and RES subgroups.

The London Ontario dataset has been used to generate estimates of patients progressing
from RRMS to SPMS by EDSS state (Table 25). These data have also informed previous
NICE appraisals in RRMS. Transitions from EDSS 0 are not available in the London Ontario

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)
© Roche Products Ltd. 2017. All rights reserved Page 95 of 158



dataset. The risk of conversion from RRMS to SPMS is assumed to be dependent on EDSS,

and is therefore assumed to be similar in ITT, HA, and RES populations.

Table 31: Natural history transition probabilities for RRMS - SPMS (London Oratorio
dataset)
EDSS Probability of

conversion to SPMS
during following year

©| O N| Ol | W N O

Consistent with the natalizumab NICE appraisal, 50% of the CDP treatment effect is applied
to the conversion from RRMS to SPMS in the ITT population and HA and RES subgroups.
No treatment effect is applied to transitions between EDSS states in SPMS as active

treatment is assumed to be discontinued in SPMS patients.

Disability progression in SPMS
The British Columbia dataset included both RRMS and SPMS (15.7% at baseline) patients

to inform the transition matrix. Separate transitions for SPMS patients are not available from
the Palace et al 2014 study. In the base case model the British Columbia transition matrix is
used to reflect transitions between EDSS states in both RRMS and SPMS patients (Table
28).

Due to lack of evidence to the contrary, disability progression in SPMS was assumed to be
similar regardless of rate of progression in RRMS prior to conversion to SPMS, i.e. active or
HA / RES RRMS.

In scenario analysis the London Ontario dataset is used to explore the impact of using

different estimates of transition probabilities for RRMS versus SPMS patients (Table 32).
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Table 32: Natural history SPMS disability progression transition probabilities (London
Ontario dataset, scenario analysis)

EDSS state in following year

EDSS | 0 1 2 3 4 5 6 7 8 9

0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
L 2 N/A N/A I N N D N D e e
I 3 N/A N/A 0 I I N I I .
2 4 N/A N/A 0 0 I I | |
L 5 N/A N/A 0 0 0 I I I e .
5 6 NA  |[NA |0 0 0 0 I I | |
3 7 NA | NA |0 0 0 0 0 I | B |

8 N/A N/A 0 0 0 0 0 0 I

9 N/A N/A 0 0 0 0 0 0 0 I

Relapse rates

As the OPERA studies were active-controlled trials, there is no trial data available for relapse

rate in a placebo arm, and neither was data collected retrospectively on relapse rate during

12 months prior to enrolment in the studies. For natural history on relapse rates by EDSS

stage, the most commonly used approach in previous NICE appraisals is to combine data
from (130) and the UK MS Survey reported in the natalizumab NICE submission (TA127)
(57) , and this methodology is followed here. The relapse rates by disease duration from
Patzold et al 1982 (Table 33) are multiplied with EDSS distribution by disease duration from
the UK MS Survey (Table 34) to derive ARR per EDSS state (Table 35). In general, as
EDSS increases patients experience fewer relapses and SPMS patients have lower relapse
rates than RRMS patients.

Table 33: ARR per year since diagnosis

Years since | ARR
diagnosis

1 1.85
2 1.10
3 1.00
4 0.85
5 0.65
6-7 0.75
8-9 0.25
10-11 0.60
12-13 0.28
14-15 0.30
16+ 0.20

Source: reproduced from TA127 manufacturer submission (Patzold et al 1982) (57)
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Table 34: Number of patients per EDSS state by year since diagnosis

Years 1 2 4 4 5 6-7 8-9 10- 12- 14- 16+
since 11 13 15
diagnosis

RRMS

EDSS 0 2 2 1 2 6 6 3 2 0 1 3
EDSS 1 11 16 18 11 16 22 15 10 3 10 18
EDSS 2 11 16 7 17 14 13 19 19 9 5 22
EDSS 3 6 4 4 5 7 9 4 1 5 6 6
EDSS 4 6 15 7 12 13 24 8 13 6 2 17
EDSS 5 2 5 12 9 13 18 11 10 4 7 23
EDSS 6 2 3 3 5 2 6 11 2 2 6 20
EDSS 6.5 1 0 2 0 3 3 4 1 2 2 9
EDSS 7 1 0 0 0 0 0 1 1 1 0 3
EDSS 8 0 0 0 0 1 2 1 0 0 0 1
EDSS 9 1 0 0 0 0 0 0 0 0 0 1
SPMS

EDSS 2 0 0 0 1 2 0 0 0 0 5
EDSS 3 2 0 1 1 0 4 0 1 1
EDSS 4 1 2 3 3 0 6 6 2 6 1 7
EDSS 5 6 6 5 6 7 14 17 15 10 11 35
EDSS 6 3 5 8 14 11 20 23 21 17 14 74
EDSS 6.5 |2 1 3 4 5 18 16 11 19 12 78
EDSS 7 0 1 0 0 3 8 10 9 7 8 63
EDSS 8 0 0 0 0 3 5 4 7 4 5 46
EDSS 9 0 0 0 0 0 1 2 1 2 0 2

Source: reproduced from TA127 manufacturer submission (MS Survey 2005) (57)

Table 35: ARR by EDSS state (ITT analysis)

EDSS RRMS SPMS
0 0.709 0

1 0.729 0

2 0.676 0.465
3 0.720 0.875
4 0.705 0.545
5 0.591 0.524
6 0.490 0.453
7 0.508 0.340
8 0.508 0.340
9 0.508 0.340

Source: reproduced from TA127 manufacturer submission (57)

In line with the natalizumab appraisal, different relapse rates per EDSS state are applied to
the HA and RES subgroups which are defined by more active disease in terms of frequency
of relapses. In the natalizumab AFFIRM study the average relapse rate in the placebo arm in

the RES subgroup was 1.98 times higher than in the ITT population. The relapse rates in the
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RES subgroup are multiplied accordingly to derive rates that reflect more active disease
(Table 36).

Table 36: ARR by EDSS state in RES and HA subgroups

EDSS RRMS SPMS
0 1.407 0

1 1.448 0

2 1.343 0.923
3 1.430 1.738
4 1.400 1.083
5 1.173 1.041
6 0.972 0.900
7 1.009 0.676
8 1.009 0.676
9 1.009 0.676

Source: reproduced from TA127 manufacturer submission (57)

The MTC is the source for treatment effect on relapse rates (Section B2.9). Relative risks
derived from the MTC were applied (multiplicatively) to the natural history relapse rate to

give a treatment relapse rate per EDSS per patient.

The duration of a relapse, 46 days, was sourced from the SCHARR model for the appraisal
of beta interferons and glatiramer acetate (131) and has been used by the majority of

appraisal since.

Mortality

Mortality was based on the general population, with the application of adjustable MS-specific
mortality multipliers by EDSS. All-cause mortality rates for the general population were
obtained from national life tables for England and Wales from 2013-2015 (132). A weighted
average of the general population all-cause mortality rate is calculated based upon the

female to male ratio of MS patients used in the model.

Mortality multipliers are taken from those used in previous NICE submissions. The original
data are from a Canadian study (133) as reported by (134). The Canadian study included
2,348 patients followed in MS specialty clinics between 1972 and 1985. MS patients were
categorised as mild (EDSS <3.5), moderate (EDSS 4-7) and severe (EDSS 27.5) and
reported a 160%, 184% and a 444% increase in the mortality, respectively. The fingolimod
manufacturer submission to NICE (135) generated an equation to predict excess mortality

for individual EDSS scores and this has been used in NICE MS appraisals ever since.
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The resulting relative risks by EDSS state are provided in Table 29. The mortality multipliers
are applied to the all-cause weighted average mortality rates to derive the risk of mortality of
RRMS and SPMS patients in different EDSS states. The assumption was made that
mortality per EDSS would not differ for SPMS patients or for patients with more active
disease (HA and RES subgroups). Finally, mortality rates are converted to annual
probabilities of mortality by EDSS. The probability of mortality per cycle is dependent on the
starting age of the cohort.

No direct treatment effect on mortality is assumed; however, there will be an indirect impact
on mortality of applying treatment effects to disability progression as mortality is EDSS

dependent.

Table 37: MS mortality multipliers by EDSS
EDSS
0 1 2 3 4 5 6 7 8 9

1.00 1.43 1.60 1.64 1.67 1.84 2.27 3.10 4.45 6.45
Source: TA254 manufacturer submission (135)

Treatment withdrawal

The MTC (Section B2.9) is the source for all-cause discontinuation of treatment. All-cause
discontinuation includes withdrawal due to adverse events or lack of efficacy. The output of
the MTC for treatment withdrawal is an odds ratio. The following process is used to generate

annual probabilities of withdrawal for each treatment (Table 38):

1. Baseline withdrawal probability for ocrelizumab, converted to odds ratio
a. As a reference point the probability of withdrawal from ocrelizumab was taken
from the OPERA studies: 99 out of 825 patients treated with ocrelizumab
withdrew from study drug by the end of the 96 week controlled period (12%
withdrawal probability) (see Appendix D.1.2)
2. Apply the relative treatment odds ratios to baseline odds ratio
a. Odds ratios for each treatment versus ocrelizumab were sourced from the
MTC and multiplied with the baseline odds ratio for ocrelizumab
3. Convert odds ratios for each treatment back to probabilities, adjust to annual

probabilities

The annual withdrawal rates were assumed to be constant and were applied to each year of
the model time horizon. This assumption is considered valid because experience with DMTs
has shown that intolerance / AEs can occur either soon after start of treatment (e.g. infusion
related reactions) or can develop years later (e.g. thyroid disease). Furthermore, withdrawal

due to lack of efficacy is suggested to show a similar dynamic, with early withdrawal
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occurring in non-responders and late withdrawal occurring after development of drug

resistance.

All-cause discontinuation data from the ITT MTC data was applied to the HA and RES
subgroups due to lack of published subgroup data. The underlying assumption is that

treatment withdrawal does not differ in these patient populations.

Table 38: Annual probabilities of treatment withdrawal

All-cause
=l discontinuation (%)
PeglFNB-1a 13.11
IFNB-1a (Rebif) 10.64
IFNB-1a (Avonex) 9.34
Teriflunomide 7.89
Dimethyl fumarate 6.98
Glatiramer acetate 6.48
Fingolimod 6.30
Ocrelizumab 6.19
IFNB-1b (Betaferon) 5.39
Alemtuzumab 3.00
Natalizumab 2.21

On withdrawal patients are assumed to follow the same transition probabilities as those

assigned to BSC.

Treatment effect waning

Waning of long-term treatment effect has been the topic of long-standing discussion at NICE
appraisals ever since the first DMTs were approved. The relatively short trial durations
compared with a lifetime of disease, and the occurrence of anti-drug neutralising antibodies
in a considerable proportion of patients in the early DMT trials has often led NICE
committees to consider a scenario or base case with waning of treatment effect due to drug
resistance or other factors. Most previous NICE committees have concluded that the
plausible ICER range is somewhere between excluding and including waning assumptions.
The usual treatment waning assumptions applied across several appraisals is 25% waning
after end of trial duration [usually 2 years], and 50% waning after 5 years. No treatment

waning scenario was considered in the natalizumab appraisal.

No waning of long-term treatment effect has been assumed in the base case model due to

the following reasons (see Section B.2.12):

1. Ocrelizumab generates negligible neutralising antibodies, unlike other DMTs (see
Table 24).
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2. Ocrelizumab has demonstrated sustained treatment effect across different timepoints

and different outcomes in the open label extension study (see Appendix D.1.4).

3. Pre-clinical investigations suggest that ocrelizumab also decreases inflammation of
the innate immune system which, together with the effects of ocrelizumab seen on
the adaptive immune system, may reduce the probability of a treatment waning

effect.

In addition, as various treatment options with different mechanisms of action are available to
patients with RRMS today, patients in routine practice are assumed to switch to a different
therapy if lack of durable response becomes apparent in the long-term instead of staying on
the same treatment. Assumptions about treatment waning therefore do not reflect what
would likely happen in routine practice if a patient perceives a reduction in clinical benefit
from a DMT. Due to lack of an established treatment pathway in RRMS, economic models
for submission to NICE have generally not been designed to enable sequencing of
treatments, and instead patients are assumed to receive BSC after treatment discontinuation

due to any cause including perceived lack of efficacy.

For the above reasons a scenario that includes waning of treatment effect lacks clinical
plausibility for ocrelizumab. Nonetheless it is included in scenario analysis for comparison
due to the precedents set by previous NICE appraisals. As OLE data shows sustained effect

of ocrelizumab up to 4 years, 25% waning is applied in years 5-7 and 50% in years 8+.

Adverse events

Similar to the daclizumab submission to NICE, AEs with occurrence of 25% in either arm in
the pooled analysis of OPERA | and Il were included in the economic analysis (Table 21).
The rates of AEs in the 2-year studies were converted to annual risk of AEs (Table 39). The
recent daclizumab manufacturer submission to NICE conducted a MTC for AEs and these
data were used to source the annual risk of AEs for the comparators. As IFNB-1a (Rebif) is
common between the OPERA studies and the daclizumab MTC, the ocrelizumab AE rates
were adjusted using an AE rate ratio estimated from AE rates for IFNB-1a (Rebif) from the
daclizumab submission and pooled analysis of OPERA | and Il (Table 40).

In the daclizumab appraisal PML was added as an AE because it has an occurrence of 22%
with natalizumab treatment and is a high-cost complication resulting in considerable
disutility. Other AEs resulting in high costs and disultilities with alemtuzumab treatment, like
renal failure, were not included as the rates were low and the ERG report concluded that

these had little impact on the cost-effectiveness results.
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The annual risk of AEs is assumed to be constant and applied to each year of the model
time horizon. This assumption is supported by long-term experience with DMTs which has
shown that AEs can occur either soon after start of treatment (e.g. infusion related reactions)

or can develop years later (e.g. PML or thyroid disease).

Due to lack of reported safety data in HA and RES subgroups, the assumption is made that

adverse events are no different in subgroup populations compared with ITT.

Table 39: Adverse events for ocrelizumab included in model

Ocrelizumab IFNB-1a
AE. % 2-yea!r_ Yearl_y_ 2-yea!r_ Yearl_y-
’ probability | probability | probability | probability

Arthralgia 5.6 2.8 6.2 3.1
Back pain 6.4 3.3 4.5 2.3
Bronchitis 5.1 2.6 3.5 1.8
Depression 7.8 4.0 6.5 3.3
Fatigue 7.8 4.0 7.7 4.0
Headache 11.3 5.8 15.0 7.8
Influenza-like illness 4.6 2.3 21.4 114
Infusion related reaction 34.3 18.9 9.7 5.0
Injection site pain 0.1 0.2 5.4 11.0
Insomnia 5.6 2.8 4.6 23
Nasopharyngitis 14.80 7.7 10.2 5.2
Upper respiratory tract infection 15.20 7.9 10.5 54
Urinary tract infection 11.60 6.0 121 6.2
Sinusitis 5.6 2.8 5.4 2.8
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Table 40: Summary of adverse events applicable in economic analysis

AEs

infection

= 0) e o * ‘_? g “_.U = g = 14 g o’

uj < = 2 < @5 o2 m < o LS i

< () (=) = o E 2 E 4 E 4 o g =
Arthralgia - 3.4 - 3.5 51 3.8 6.2 7.2 10.0 2.3 12.1 -
Back pain - 4.1 54 5.5 5.0 4.1 4.5 6.0 - 5.2 12.9 5.3
Bronchitis - 2.9 - 4.2 - 2.3 3.5 - - 5.1 - -
Depression - 3.8 3.7 4.3 53 7.5 6.5 9.0 10.0 13.1 - -
Fatigue 8.4 3.2 5.7 8.1 8.4 10.3 7.7 13.1 14.5 12.0 10.8 6.4
Headache 22.5 8.1 8.2 16.6 9.7 15.0 15.0 16.9 21.2 7.7 46.6 11.3
Influenza-like 1.5 4.3 - 3.5 - 24.4 21.4 - - 2.6 - -
illness
Infusion related - - - - - - 9.7 - - 34.3 - -
reaction
Injection site pain - 4.7 - - 15.6 5.0 20.8 4.3 - 0.4 - -
Insomnia - - - - - - 4.6 - - 5.6 - -
Nasopharyngitis 13.4 11.9 9.8 16.1 9.4 13.3 10.2 9.6 - 10.8 11.2 13.3
PML - - - - - - - - 2.1 - - -
Sinusitis - - - - - - 54 - - 5.6 - -
Upper respiratory 8.2 7.5 5.6 16.6 4.7 6.1 10.5 4.5 - 6.4 - -
tract infection
Urinary tract 10.2 4.6 8.2 5.9 5.2 4.9 12.1 5.3 10.5 3.1 - 3.6

Source: MTC from daclizumab manufacturer submission (53) and pooled analysis OPERA | and Il (83)

*Based on 20mg dose.

Abbreviations: AEs, adverse events; ALEM, alemtuzumab; ALT, alanine aminotransferase; DAC, daclizumab; DMF, dimethyl fumarate; FINGO, fingolimod; GA, glatiramer acetate; IFNB, interferon
beta; NAT, natalizumab; OCR, ocrelizumab; PML, progressive multifocal leukoencephalopathy; TERI, teriflunomide
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B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

Health-related quality of life data collected in the trials was consistent with the NICE
reference case. EQ-5D-3L was collected in OPERA | and Il at baseline and at weeks 48 and
96. No statistically significant differences were observed between treatment arms and EQ-
5D data was therefore pooled. The UK value set as described by Dolan et al (136) was used
to translate the patient measurements into preferences from the perspective of the UK
general public. For the purpose of the economic analysis the EQ-5D values were linked to
EDSS states by regression analysis (Table 32). The regression model included EDSS state,
relapse event within the 30 days prior to assessment, region of world, age and gender as

variables (see Appendix H.1.5 for details).

The distribution of EDSS states during the duration of the OPERA studies ranged from 0-7.
However, EQ-5D data for EDSS state 7 are associated with considerable uncertainty due to
the small number of observations at this advanced state (n=4). No EQ-5D data is available
from the OPERA studies for EDSS states 8 and 9 as patients with advanced disease were
not included in the study. Further details on the application of utilities for advanced EDSS
states and SPMS are described in B.3.4.5.

The HA and RES subgroups were assumed to have similar HRQoL by EDSS states as ITT

population.

Table 41: Utility values from OPERA studies

Health state Mean 95% CI Standard | Assessments
error | patients (n)
EDSS 0 0.8809 0.851, 0.911 0.0154 197 /102
EDSS 1 0.8438 0.830, 0.858 0.0072 1145/ 481
EDSS 2 0.7699 0.758, 0.782 0.0061 1524 / 673
EDSS 3 0.7048 0.691,0.718 0.0069 1135/ 540
EDSS 4 0.6438 0.627, 0.661 0.0088 714/ 333
EDSS 5 0.6003 0.575, 0.626 0.0130 307 / 157
EDSS 6 0.4909 0.451, 0.531 0.0205 100/ 54
EDSS 7 0.4387 0.245, 0.633 0.0989 4/2
Relapse —-0.1006 -0.140, -0.061 0.0201 64

Regression model settings: mix of 75% rest of world and 25% USA, 66% Female - 34% Male population, Age 37, no relapse
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B.3.4.2 Mapping

Mapping was not required as EQ-5D was collected in the OPERA studies and various other

sources of EQ-5D values in MS were identified in the literature.

B.3.4.3 Health-related quality-of-life studies
A SR was conducted in March 2016 and updated in March 2017 to identify health-related

quality of life studies appropriate for application in economic analysis. A total of 51 studies

were identified reporting health state utility values (HSUV) for patients with MS according to
EDSS score (43 full publications and 8 abstracts). Of these, 28 studies were consistent with
the NICE reference case; however 4 of these only contained two EDSS data points and are

not further described here (see appendix H).

The majority of relevant studies included a mixed population of patients with RRMS, SPMS,
and PPMS (n=20 studies). A further two studies considered patients with RRMS only, and
two studies included HSUV in RRMS, SPMS and PPMS patients separately.

Eight studies reported utility data for pooled EDSS health states, most commonly EDSS 0-3
(mild disability), EDSS 4-6 (moderate disability), and EDSS 7-9 (severe disability). A further
13 studies reported data for parts of the EDSS spectrum only. Only three studies reported
data for the entire EDSS spectrum, two in the UK (123, 137) and one in Ireland (138). The
24 relevant studies with sufficient health-related quality of life data are summarised in

Appendix H.

A clear pattern was observed across the evidence base of decreasing overall utility with
increasing EDSS score (Figure 34). Declining health-related quality of life was observed in
mild disability health states (EDSS 0-3), relative stability or mild fluctuation in moderate
disability health states (EDSS 4-6), and a significant decline in severe disability health states
(EDSS 7-9), to the point of negative values corresponding to worse than death at EDSS 9.

Key differences between utilities from OPERA studies and the literature

As shown below, the trajectory of decreasing utility values per EDSS score in the pooled
EQ-5D analysis of the OPERA studies was consistent with other studies that reported data
for the same EDSS spectrum (EDSS 0-7 or more).

For the last 10 years there has been precedent in previous NICE appraisals in RRMS to use
EQ-5D data elicited from patients via the MS Trust survey (123). To date this is the largest

and most complete study among 2,048 patients with MS in the UK, and it includes separate

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)
© Roche Products Ltd. 2017. All rights reserved Page 106 of 158



utilities for patients with RRMS versus SPMS. Its limitations have been well described in

previous NICE appraisals.

The health state utility values (HSUV) from the OPERA studies are at the higher end of
values found in the literature, but confidence intervals overlap with those of Orme et al which
are at the lower end of the values found in the literature. This is likely due to the younger age
at baseline in the OPERA trials (37 years) compared with patients included in the MS Trust

survey reported by Orme et al (51 years).

In line with previous appraisals, utilities from the upper end of the EDSS spectrum were

derived from Orme et al to supplement trial data (see Section B.3.4.5).

In scenario analysis the impact of using HSUV for RRMS and SPMS entirely derived from
the MS Trust survey (Orme et al, 2007) is explored.

Figure 25: Consistency of EDSS-dependent utility values
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B.3.4.4 Adverse reactions

Most of the disutilities associated with AEs and the duration of AEs were sourced from the
recent daclizumab manufacturer submission to NICE. To supplement missing data,
disutilities and duration of infusion related reactions, insomnia, and sinusitis were derived

from the alemtuzumab manufacturer submission to NICE.
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Table 42: Disutilities associated with adverse events

Non-serious Serious

AE Disutility | Duration | Disutility | Duration | Average

(days) (days) disutility*
Arthralgia -0.25 10.5 -0.25 24.5 -0.0079
Back pain -0.25 10.5 -0.5 24.5 -0.009
Bronchitis -0.01 14 -0.01 14 -0.0004
Depression -0.165 75 -0.56 365 -0.0702
Fatigue 0 182.5 0 182.5 0
Headache -0.14 10.5 -0.493 24.5 -0.006
Influenza-like iliness -0.08 1 -0.08 1 -0.0002
Infusion related reaction -0.0002 1 -0.0002 1 -5E-07
Injection site pain 0 7 0 7 0
Insomnia -0.0002 1 -0.0002 1 -5E-07
Nasopharyngitis 0 7 0 14 0
PML -0.3 365 -0.3 265 -0.3
Sinusitis 0 1 0 1 0
Upper respiratory tract infection -0.2 7 -0.2 14 -0.0041
Urinary tract infection -0.1 5 -0.1 5 -0.0014

Reproduced from daclizumab manufacturer submission (53) and alemtuzumab manufacturer submission (55)
* It is assumed that for each type of AE 93.1% are non-serious and 6.9% are serious, based on average proportion of SAEs in
OPERA | and Il pooled analysis.

B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness
analysis

Trial-based HRQL data were used to derive HSUV for RRMS in the base case economic
analysis (Table 43). For the advanced health states that lack robust trial data (EDSS 7-9),
utility decrements from the regression analysis of the MS Trust survey were applied (e.g. for
EDSS 7, a decrement of -0.573 was applied to reference EDSS 0 [0.881] to derive 0.308)
(123).

To derive HSUV for SPMS, the SPMS utility decrement (-0.045) from the regression analysis
of the MS Trust survey was applied to the RRMS HSUV (123).

HRQoL impact per EDSS was assumed to be the same in HA, RES, and ITT populations.

In sensitivity analysis the impact of using HSUV for RRMS and SPMS entirely derived from
the MS Trust survey (Orme et al, 2007) is explored.
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Table 43: Health state utility values in economic analysis

OPERA studies (pooled analysis),
adjusted using Orme et al 2007
EDSS RRMS SPMS
0 0.881 0.836
1 0.843 0.798
2 0.770 0.725
3 0.705 0.660
4 0.644 0.599
5 0.601 0.556
6 0.493 0.448
7 0.308 0.263
8 -0.038 -0.083
9 -0.184 -0.229

Disutility associated with a relapse is important to incorporate in the economic analysis as it
can have a profound impact on patients’ HRQoL. Disutility for relapse (-0.071) was sourced
from the literature (123) in line with previous appraisals and is applied in the economic
analysis for the average duration of a relapse, 46 days, according to the original SCHARR
model for the appraisal of beta interferons and glatiramer acetate (131). The average
duration of a relapse is not assumed to vary in subgroups with more active disease (HA and
RES).

The impact of applying disutility for relapse identified in regression analysis of the OPERA
studies (-0.1006) is explored in scenario analysis. In addition, the impact of applying different

relapse duration (1 or 2 months) is assessed in scenario analysis.

Caregivers of patients with MS experience a substantial burden, particularly as the patient
become progressively more disabled. Previous NICE appraisals in RRMS have applied
disutility for caregivers (Table 25). A maximum utility decrement of 0.014 was derived from
studies in Alzheimer’s disease and adjusted according to time spent by friends and family
caring for a person with MS at different EDSS health states as derived from the UK MS
survey (Table 44). As would be expected, disutility is minimal for EDSS states 0—6 but once
a patient becomes reliant on a wheelchair (EDSS 7) and particularly once a patient is bed-

bound (EDSS 8-9), the impact on the caregiver's HRQoL increases significantly.
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Table 44: Caregiver disutility by EDSS state
EDSS Caregiver
disutility
0.000
-0.001
-0.003
-0.009
-0.009
-0.020
-0.027
-0.053
-0.107

9 -0.140
Source: TA127 manufacturer submission (57)
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B.3.5 Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1 Intervention and comparators’ costs and resource use

Several treatments in RRMS — daclizumab, dimethyl fumarate, fingolimod, teriflunomide, and
ocrelizumab — are subject to confidential patient access schemes (PAS). In addition, several
of the ABCRs — IFNB-1a (Rebif) and glatiramer acetate — are available to the NHS with
commercial arrangements through the RSS. The drug acquisition costs listed in Table 45 are
based on list prices for comparators and are therefore not a true reflection of the costs borne
by the NHS.

Alemtuzumab is an induction therapy of two years, however 5-year follow up data of the
pivotal phase 3 studies have shown that a considerable proportion of patients need

additional courses of alemtuzumab or switch to other DMTs in subsequent years due to
recurring disease activity (Table 46). Smaller scale observational studies in the UK have
followed patients treated with alemtuzumab for longer term and show that some patients

require re-treatment even after 10 years (139, 140).

The data presented in Tuohy et al 2015 was extracted to establish the follow-up time and re-
treatment rates of 87 patients. To identify any trends in re-treatment rate per patient year
varying over time, the rate of re-treatment per patient year of follow-up was estimated using
varying amounts of follow-up through Poisson regression of the number of doses including
log(patient years) as an offset. The results are illustrated in Figure 26 and suggest that the
annualised re-treatment rate stabilizes after 6 years and stays constant for the remainder of
the follow up period. Data recorded prior to 1.5 years of follow up was ignored as being part
of the induction dosing regimen. Between 1.5-10 years of follow up there were 54 doses and
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419 patient years; thus the re-treatment rate per 100 patient years for the entire period
observed was 12.9 (95% CI 9.9, 16.8). This is broadly consistent with the rates observed in
the extended follow up of Care MS | and Care MS Il and supports application of

alemtuzumab re-treatment rates for the entire model time horizon.

In line with the alemtuzumab manufacturer submission to NICE, the need for re-treatment
has been taken into consideration in the base case model. For years 3-5 the average re-
treatment rates from the CARE MS | and Il follow up data were applied (19%, 16%, and 14%
respectively), and for years 6+ the 13% re-treatment rate estimated from Touhy et al was
used. Switching to other DMTs after failure on alemtuzumab was not accounted for in the
model and adds to the uncertainty and likely underestimation of the long-term costs of

alemtuzumab.

The treatments available in RRMS differ substantially in their modes of administration and

monitoring requirements. A full description is provided in Table 47 and Table 48.

Resource use associated with administration and monitoring was based on the daclizumab
manufacturer submission, supplemented with product-specific SmPC requirements and

clinical expert opinion by a MS neurologist and MS nurse.

A summary of drug acquisition, drug administration, and monitoring costs for all interventions

are provided in Table 49.

Table 45: Drug acquisition costs

Cost (£, list price)

Drug Dosage

Year 1 Year 2+
ALEM ;2}2% day f2°)r 5 days (year 1) or 3 35225.00 21135.00
DAC 150 mg QM 19160.00* 19160.00*
DMF r1T]290L;’T|1|g BID for 7 days, then 240 17898.00* 17898.00*
FINGO 0.5mg QD 19162.50* 19162.50*
GA 20 mg QD or 40 mg TIW 6681.35* 6681.35*
IFNB-1a (Avonex) | 30 mcg QW 8502.00 8502.00
IFNB-1a (Rebif) 44 mcg TIW 10571.73* 10571.73*
IFNB-1b 250 mcg QAD 7259.00 7259.00
NAT 300 mg Q4W 14690.00 14690.00

19160 19160
OCR 2 x 300 mg and then 600 mg Q6M . .
peglFNB-1a 125 mcg Q2W 8502.00 8502.00
TERI 14 mg QD 13529 13529

Abbreviations: BID, twice daily; GA, glatiramer acetate; IFN, interferon; TIW, three times a week; QAD, every other day; QD,

once daily; QW, every week; Q2W, every 2 weeks; Q4W, every 4 weeks; QM, every month; Q6M, every 6 months.
* Available with PAS or commercial access arrangement.
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Table 46: Additional treatments required after alemtuzumab induction therapy

Source CARE MS | 5-year follow up (75) CARE MS Il 5-year follow up (73)
Additional Other DMTs Additional Other DMTs
alemtuzumab alemtuzumab
courses courses

Year 3 18.1% 0.6% 20.4% 2.8%

Year 4 12.3% 1.7% 18.9% 3.4%

Year 5 12.7% 1.2% 15.3% 3.0%

Figure 26: Long-term re-treatment with alemtuzumab
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Table 47: Resource use and cost associated with drug administration

Drug Cost (£, | Resource use (year 1) Cost (£, Resource use (year 2+) Source
year 1) year 2+)
ALEM 2496.66 | 5 x IV administration (£494 day 1508.66 3 x IV administration (£494 day case | AA30F. Medical care of patients
case each) each) with multiple sclerosis, with CC
Methylprednisolone for 1st 3 vials Methylprednisolone for 1st 3 vials score 0-1. Day case
(£17.30) (£17.30) British National Formulary
Chlorphenamine 10 mg QD Chlorphenamine 10 mg QD (£1.95) MIMS
(£1.95) Paracetamol 2x500 mg QD (£0.16)
Paracetamol 2x500 mg QD Aciclovir 200 mg BID for 28 days
(£0.16) (£7.25)
Aciclovir 200 mg BID for 28 days
(£7.25)
DAC 172.00 2 hours of MS nurse time to teach | 0.00 None Hospital based nurse band 5
self-administration
DMF 130.00 1 hour of MS nurse time to 0.00 None Hospital based nurse band 7
answer telephone questions
about AEs
FINGO 494.00 day case, 6 hours ECG and blood | 0.00 None AA30F. Medical care of patients
pressure monitoring with multiple sclerosis, with CC
score 0-1. Day case
IFNB-1a 172.00 2 hours of MS nurse time to teach | 0.00 None Hospital based nurse band 5
IFNB-1b self-administration
peglFNB-1a
GA
NAT 6422.00 | 13 x day case (£494 each) 6422.00 13 x day case (£494 each) AA3OQF Day case Medical Care of
Patients with Multiple Sclerosis, with
CC score 0-1. Day case
OCR 1501.41 | 3x IV administration (£494 day 1007.41 2x IV administration (£494 day case AA3OF. Medical care of patients
case each) each) with multiple sclerosis, with CC
Methylprednisolone for 1st 3 vials Methylprednisolone for 1st 3 vials score 0-1. Day case
(£17.30) (£17.30) British National Formulary
Chlorphenamine 10 mg QD Chlorphenamine 10 mg QD (£1.95) MIMS
(£1.95)
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Paracetamol 2x500 mg QD
(£0.16)

Paracetamol 2x500 mg QD (£0.16)

TERI

0.00

None (oral)

0.00

None

Source: (141, 142)

Table 48: Resource use and cost associated with monitoring

Drug Unit cost Resource use (year 1) Unit cost Resource use (year 2+) Source
(£, year 1) (£, year 2+)

ALEM* 216.58 1 neurology visit 160.76 1 neurology visit WF01B and WF01A. Non-admitted Face to
130.00 12 MS nurse visits (30 min) | 130.00 12 MS nurse visits (30 min) | face attendance, first and follow up. 400
3.10 13 full blood counts 3.10 12 full blood counts Nourology. Consultant led outpafient
1.18 13 urinalysis 1.18 12 urinalysis Hospital based nurse band 7
1.18 13 renal function tests 1.18 12 renal function tests DAPS05, DAPS04. DAPS06
1.18 5 thyroid function tests 1.18 4 thyroid function tests
6.42 1 varicella zoster virus test 6.42 1 varicella zoster virus test
6.42 1 HPV test 6.42 1 HPV test
6.42 1 tuberculin skin test 6.42 1 tuberculin skin test
1092.72 Total 1023.84 Total

DAC 216.58 1 neurology visit 160.76 1 neurology visit WFO01B and WFO1A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) face attendance, first and follow up. 400
3.10 4 full blood counts 3.10 4 full blood counts Nourology. Consultant led outpatient
1.18 13 liver function tests 1.18 12 liver function tests Hospital based nurse band 7
374.32 Total 317.32 Total DAPS05, DAPS04

DMF 216.58 1 neurology visit 160.76 1 neurology visit WF01B and WFO01A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 1 MS nurse visits (30 min) face attendance, first and follow up. 400
202.70 1 MRI 3.10 4 full blood counts Neurology. Consultant led outpatient
3.10 5 f.uII blood F:ounts 1.18 2 Iivgr function tests Hospital based nurse band 7
1.18 4 liver function tests 1.18 2 urinary tests RDO03Z. Magnetic Resonance Imaging Scan
1.18 4 urinary tests 242.88 Total of one area, with pre and post contrast
574.22 Total DAPSO05, DAPS04
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FINGO 216.58 1 neurology visit 160.76 1 neurology visit WF01B and WF01A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) face attendegce, first and follow up. 400
202.70 1 MRI 3.10 1 full blood counts Neurology. Consultant led outpatient
) ) attendance
3.10 3 f.uII blood f:ounts 1.18 2 liver function tests Hospital based nurse band 7
1.18 6 liver function test.s. 231.22 Total RDO03Z. Magnetic Resonance Imaging Scan
90.64 1 ophthalmology visit of one area, with pre and post contrast
6.42 1 varicella zoster virus test WFO01B. Non-admitted Face to face
662.72 Total attendance, first. 130 Ophthalmology.
Consultant led outpatient attendance
DAPS05, DAPS04, DAPS06
IFNB-1a 216.58 1 neurology visit 160.76 1 neurology visit WFO01B and WFO1A. Non-admitted Face to
(Avonex) 130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) Lace alﬁendacme, fllrst a?ddfollow up. 400
IFNB-1b 3.10 4 full blood counts 3.10 2 full blood counts plourology. Consultant led outpatient
peglFNB-1a | 1 18 4 liver function tests 1.18 2 liver function tests .
. ) Hospital based nurse band 7
1.18 4 urinary tests 1.18 2 urinary tests DAPS05, DAPS04
368.42 Total 236.68 Total
IFNB-1a 216.58 1 neurology visit 160.76 1 neurology visit WFO01B and WFO1A. Non-admitted Face to
(Rebif) 130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) face attendance, first and follow up. 400
3.10 4 full blood counts 3.10 2 full blood counts Neurology. Consultant led outpatient
) ) ) ) attendance
1.18 4 Ilvgr function tests 1.18 2 I|v.er function tests Hospital based nurse band 7
1.18 4 urinary tests 1.18 2 urinary tests DAPS05, DAPS04
1.18 1 thyroid test 236.68 Total
369.60 Total
GA 216.58 1 neurology visit 160.76 1 neurology visit WF01B and WFO01A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) face attendance, first and follow up. 400
346.58 Total 22576 Total Neurology. Consultant led outpatient
attendance
Hospital based nurse band 7
NAT 216.58 1 neurology visit 160.76 1 neurology visit WF01B and WFO01A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) face attendance, first and follow up. 400
202.70 > MRI 145.34 Neurology. Consultant led outpatient

attendance
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1.18 2 liver function tests 1 MRI (year 2), 4 MRIs Hospital based nurse band 7
6.42 2 JCV tests 1.18 (JCV+, 50% of pts, year 3+) | RD03Z and RDO3A. Magnetic Resonance
767.18 Total 6.42 2 liver function tests Imaging Scan of one area, with pre and post
451.30 2 JCV tests contrast
Total (year 3+)
OCR 216.58 1 neurology visit 160.76 1 neurology visit WF01B and WF01A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 2 MS nurse visits (30 min) face attendacme, first and follow up. 400
3.10 2 full blood counts 3.10 2 full blood counts Neurology. Consultant led outpatient
attendance
6.42 ! HBY test ) 296.96 Total Hospital based nurse band 7
6.42 1 varicella zoster virus test DAPS05, DAPS04, DAPS06
365.62 Total
TERI 216.58 1 neurology visit 160.76 1 neurology visit WFO01B and WFO1A. Non-admitted Face to
130.00 2 MS nurse visits (30 min) 130.00 1 MS nurse visits (30 min) Lace alttendacnce, ﬂ|;3t ??ddfoll?w ;{p- t400
eurology. Consultant led outpatien
3.10 3 fu.II blood 09unts 3.10 2 f.uII blood F;ounts attendance
1.18 16 liver furwctlo.n tests 1.18 7 liver function tests Hospital based nurse band 7
6.42 1 tuberculin skin test 240.22 Total DAPS05, DAPS04, DAPS06
381.18 Total

*Monitoring requirements continue for 4 years after treatment cessation

Source: (141, 142)
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Table 49: Summary of drug acquisition, drug administration, and monitoring costs

Cost items (£) . .
o 28 & |2 2
E e |z |8 st 85 2 | x5, %
= 3 3 T S e |fz (& = 3 2s | B
Drug acquisition, year 1 35225 19160 17898 19163 | 6681 8502 10572 | 7259 14690 19160 | 8502 13529
I
Drug acquisition, year 2+ 21135* | 19160 17898 19163 | 6681 8502 10572 | 7259 14690 19160 | 8502 13529
I
Drug administration, year 1 2497 172 130 494 172 172 172 172 6422 1501 172 0
Drug administration, year 2+ 1509* 0 0 0 0 0 0 0 6422 1007 0 0
Monitoring cost, year 1 1093 374 574 663 347 368 370 368 767 366 368 381
Monitoring cost, year 2+ 1024* 317 243 231 237 237 237 237 451 297 237 240
(year 2)
597
(year 3+)

Amounts are rounded up and drug costs are input at list price, except for ocrelizumab.
* Costs for years 3 and beyond are adjusted with proportion of patients requiring re-treatment.

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)

© Roche Products Ltd. 2017. All rights reserved Page 117 of 158




B.3.5.2 Health-state unit costs and resource use

A SR was conducted to identify published evidence regarding the resource use and costs
associated with the management and treatment of MS in the UK. Four studies were
identified that reported resource use and costs by EDSS health states in line with the
reference case for health and social care (NHS and PSS) (Table 41). Only one of these
reported costs by the full EDSS spectrum 0-9 (125), and another reported costs by EDSS 0-
8 only (116). The other two studies reported cost data for pooled EDSS health states, EDSS
0-3 (mild disability), EDSS 4-6 (moderate disability), and EDSS 7-9 (severe disability). One
study reported costs by disease type (RRMS, SPMS, and PPMS) (125), the others were

based on mixed patient populations with MS.

A clear trend was seen in the literature for increasing costs with increasing disability. In
particular for patients with severe disability (EDSS 7-9) health and social care costs are
high. The type of MS (RRMS or SPMS) also has an impact, with more progressive disease

associated with higher costs.

The publication by Tyas et al 2007 is based on the MS Trust survey, and contains the most
complete and robust data on resource use and costs of MS in the UK. In line with the
majority of previous appraisals in RRMS this source has been used to derive health state
costs for RRMS and SPMS (125).

The definition of what constitutes direct non-medical care, i.e. social care, was not consistent
across studies or was unclear. What proportion of direct non-medical care in the MS survey
falls under the NHS and PSS perspective has often been a point of discussion by previous
Committees. The publication by Kobelt et al 2006 (137) is based on the MS survey like Tyas
et al 2007, and provides more information on methodology and breakdown of items under
direct non-medical costs. It indicates that around 25% of direct non-medical costs are
services and investments likely borne by PSS and the rest are informal care costs
(productivity loss by informal caregiver). In order to be consistent with the reference case,
data from Tyas et al has been adjusted to include direct medical costs and 25% of direct
non-medical costs in the base case economic model (inflated to 2016 using the PSSRU
2016 hospital & community health services inflation index). The impact of excluding direct

non-medical costs altogether is explored in scenario analysis.

Further research was conducted to quantify the effect of disease severity (measured by
EDSS) and type of MS (RRMS or SPMS) on the cost of MS care from a NHS and PSS
perspective (BOUNDS-MS study). A retrospective cross-sectional database was utilised
which collected data from neurologists, MS patients and their carers during the years 2010-
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2016 (see Appendix M for more details about this research study). The main strength of the
study was inclusion of resource use and cost data from recent years, hence it is expected to
be reflective of today's management of MS in NHS/PSS. However, there were several key
limitations of this study which precluded it from being applied in the base case. There was
likely to be selection bias as only patients seen by a consulting neurologist were recruited
into the study, as opposed to the general patient population reached through the national MS
Survey. This resulted in small sample sizes and uncertain estimates at the higher end of the
EDSS scale as these patients are generally no longer seen or treated by a neurologist. In
addition, the number of resource use items and cost categories included in the study were
more limited than the MS survey reported by Kobelt and Tyas, and this may have resulted in
underestimation of the cost of management of MS. Due to these limitations this study is

considered less robust than Tyas et al and its impact is explored in scenario analysis only.

The direct medical cost of a relapse reported in the literature varied widely depending on
severity of relapse and study methodology. To ensure consistency with the source for cost of
EDSS states and previous appraisals in RRMS, the study by Tyas et al was chosen to derive
cost of relapse in the base case economic analysis (£1,623, before inflation to 2016 using

the PPSRU 2016 hospital & community health services inflation index).

The impact of using a different source for cost of relapse is explored in scenario analysis,

based on the average of costs reported by Hawton et al (£1,194).

Table 50: Summary of cost of relapse

Relapse type Perspective Cost (£) | Source
Relapse not treated with steroids Health and social care 152
Relapse limiting everyday activities | Health and social care | 328
Relapse resulting in oral steroids Health and social care | 509 (116)
Relapse resulting in IV steroids Health and social care | 1631
Rela.ps.e resulting in hospital Health and social care | 3350
admission
Relapse requinng no stermd Direct medical cost 1400*
treatment or hospitalisation (143)
Rglapsg requiring stgro[d treatment Direct medical cost 1800*
with/without hospitalisation
Direct medical cost,
Relapse excl sick leave and 561 (137)
informal care
Relapse Direct medical cost 1623 (125)

* Read from graph using WebPlotDigitizer software

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)

© Roche Products Ltd. 2017. All rights reserved Page 119 of 158



Table 51: Summary of annual EDSS health state costs

0 1 2 3 4 5 6 7 8 9 Reference
Health and social care* 510 455 358 334 501 503 652 658 1660 (116)
(931) (789) (582) (485) (706) (699) (1210) | (953) (1723)
Inpatient 70 (25-229) 54 (17-146) 1838 (758, 5191)
Outpatient 346 (200-754) 698 (435, 1103) 435 (106, 986)
Consultations 578 (404, 838) 923 (745, 1192) 826 (334, 1609)
Investigations 82 (56, 123) 74 (49, 109) 29 (0, 147)
MS treatments 5369 (4494, 6270) 5499 (4682, 6351) 2098 (0, 10491)
Prescribed & OTC 269 (205, 378) 851 (685, 1398) 832 (535, 1101) (143)
Total direct medical costs 6714 (5760, 7717) 8101 (7153, 9072) 6059 (2907, 10735)
Investments/ modifications 48 (16, 226) 1457 (1127, 1761) 2989 (1168, 4433)
Professional care 0 950 (6885, 11462) 16430 (16763, 54939)
Informal care 1865 (789, 5321) 7893 (6115, 10237) 21824 (9957, 34697)
I(‘)’;fs' direct non-medical 1913 (811, 5038) 10299 (8170, 12772) 41242 (17653, 59378)
Direct healthcare costs** 5400 7000 7700
Services/ investments** 400 1200 9000 (137)
Informal care** 1100 7000 25200
250 85 213 850 806 1419 2162 6583 10761 15121
Direct medical costs, RRMS | (-3623, | (-1678, | (-1489, | (-1575, | (-927, (-195, (492, (4632, (8665, (9912,
4123) 1849) 1915) 3275) | 2539) 3032) 3832) 8534) 12857) | 20330)
Direct medical costs, SPMS | 530 365 493 1130 1086 1699 2442 6863 11041 15401 (125)
2536 (- | 3462 4414 6212 4028 6333 6580 10808 15339 10161
Direct non-medical costs 1745, | (886, (1836, | (3103, | (1439, | (3709, | (3956, | (7895, | (12369, | (4598,
6817) | 6039) |6991) |9321) |6617) |8958) |9204) |13721) |18309) | 15725)

Amounts in table are in GBP (£).

* Costs reported on a 6-monthly basis not annual.

** Read from graph using WebPlotDigitizer software
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B.3.5.3 Adverse reaction unit costs and resource use

Costs of treating AEs, consistent with annual risk of AEs, disutilities and durations of AEs,

were mostly sourced from the recent daclizumab manufacturer submission to NICE (53).

Resource use was based on a Delphi panel that the manufacturer conducted. Resource use

and cost associated with treating infusion related reaction, insomnia, and sinusitis were

derived from the alemtuzumab manufacturer submission. Costs were not inflated from the

year these estimates were reported in the daclizumab and alemtuzumab submissions.

Table 52: Summary of AE management costs

infection

daily for 3 days

Non-serious Serious
AE Cost (£) Resource use Cost (£) REEEITEE (50 ':;:trf ge
Arthralgia 1.74 NSAIDs: 350 mg 3x daily for | 424.00 1 MS specialist visit 30.88
6 days 1 rheumatologist visit (non-
admitted face to face)
Back pain 0.00 None 666.00 1 MS specialist visit 45.95
12 physical therapy sessions
Bronchitis 131.19 2 GP consultations 131.19 2 GP consultations 131.19
1 course of amoxicillin 1 course of amoxicillin
Depression 820.86 4 GP consultations 2996.38 9 GP consultations 970.97
Citalopram: 20 mg per day Citalopram: 40 mg per day
for 6 months for 6 months
12 psychotherapy sessions 52 psychotherapy sessions
Fatigue 0.00 None 108.98 1 GP consultation 7.52
Provigil 200 mg/day for 2
months
Headache 0.00 None 210.00 1 neurologist visit (non- 14.49
admitted face to face)
Influenza-like 0.00 None 0.00 None 0.00
illness
Infusion related 0.00 None 0.00 None 0.00
reaction
Injection site pain 0.00 None 65.00 1 GP consultation 4.49
Insomnia 0.00 None 0.00 None 0.00
Nasopharyngitis 0.00 None 65.00 1 GP consultation 4.49
PML 12810.33 MRI 12810.33 MRI 12810.33
Plasma exchange Plasma exchange
Lumbar puncture Lumbar puncture
Hospitalisation (long stay) Hospitalisation (long stay)
Excess day Excess day
Sinusitis 0.00 None 0.00 None 0.00
Upper respiratory 65.00 1 GP consultation 65.00 1 GP consultation 65.00
tract infection
Urinary tract 1.80 Ciprofloxacin: 100 mg twice | 907.06 1 hospital visit 64.26

Source: manufacturer submission for daclizumab and alemtuzumab (53, 55)

* It is assumed that for each type of AE 93.1% are non-serious and 6.9% are serious, based on average proportion of SAEs in

OPERA studies.
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B.3.6

B.3.6.1 Summary of base-case analysis inputs

Summary of base-case analysis inputs and assumptions

The list of variables used in the economic model and the measurement of uncertainty around

them is presented below. When standard errors are not reported in the literature a standard

assumption of 20% of the mean is used.

Table 53: Summary of variables applied in the economic model

Variable Value Measurement of Reference to
uncertainty and section in
distribution submission

Demographics

Age 37 years ) .

Scenario analysis

Gender (male) 34% 533

Baseline EDSS Pooled analysis OPERA e Dirichlet o

distribution (lTT) (Table 26) ° Scenario ana|ysis

Model structure

Time horizon 50 years

Cycle length Yearly

Discount rate for costs 0 Fixed B.3.2

3.5%

and outcomes

Half cycle correction Yes

Transition probabilities
e Log Normal

Relapse rate by EDSS Values based on Patzold et 9 . .

al (Table 35) e scenarios analysis

RRMS to RRMS Values based on British Dirichlet

matrix Columbia dataset (Table 28)

Values based on London B.3.3

RRMS to SPMS Ontario dataset (Table 31) Beta

.| Values based on British .

SPMS to SPMS matrix Columbia dataset (Table 28) Dirichlet

Lo Values based on Pokorski et

Mortality risk al (Table 37) Log Normal

Treatment effect

Relapse rate Values derived from base

P case MTC (Appendix D.1.4) e Log Normal for Cls

Values derived from base taken from CODA
Disability progression case MTC for CDP-12 e scenario analysis B.3.3 and

(Appendix D.1 4) Appendix

e Lognormal for Cls D.1.4
All-cause Values derived from base taken from MTC
discontinuation case MTC (Appendix D.1.4) e Beta for
ocrelizumab
Utilities
, . B.3.3 and
: o Pooled analysis OPERA Cholesky covariance .

Patient utility by EDSS (ITT) (Table 43) matrix gp1pind|x
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SPMS disutility -0.045
Careqiver disutilit Values based on previous

9 y RRMS appraisals (Table 44) | Beta
Relapse disutility (non-
hospitalised) -0.071
Resource use and cost
Relapsg, requiring no £ 2000.96
hospitalisation

Values derived from Tyas et Gamma

EDSS health states al (Table 51)
Drug acquisition Drug-specific Fixed
Drug administration Drug-specific Log Normal
Monitoring Drug-specific Log Normal
AE management Drug-specific Fixed

B.3.6.2 Assumptions

Assumptions made in the base case are summarised below with justifications.

Table 54: List of model assumptions

Assumption

Justification

The population in
OPERAl and Il is
representative of
UK population

The OPERA | and Il studies included 9 UK trial sites across the country. The
randomised control period of the OPERA studies ran from 2011 - 2015 and
included a broad range of patients across relevant subgroups. It is therefore
considered reflective of patients seen in clinical practice in the UK today.

Treatment is not
assumed to have a
direct impact on
severity or duration
of relapses.

The severity of relapses has implications for costs and disutilities, e.g. when
hospitalization and treatment with |V steroids is required. However, due to
lack of trial evidence of treatment effect on severity of relapses, average
cost and disutility of relapses are applied in the base case. This may
underestimate the clinical benefit of active treatment if high-efficacy
therapies like ocrelizumab not only reduce the frequency of relapses but
also their severity and duration.

Patients with
RRMS and SPMS
can progress or
regress in EDSS

The understanding of disease course in MS has evolved over the last
decade. At the time of analysis of the older London Ontario dataset it was
assumed by clinical experts that improvements in EDSS were measurement
errors. However, in recent years it has become generally accepted that
some patients with RRMS and SPMS do experience improvements in EDSS
and that real world data to derive transition probability matrices should not
be smoothened to remove these. The British Columbia dataset which allows
for progression and regression was therefore used in the base case, in line
with recent Committee conclusions.

Treatments effect is
applied to EDSS
progression but not
regression

Despite evidence of ocrelizumab increasing the probability of 12-week
confirmed disability improvement compared with IFNB-1a (Table 11), a
conservative assumption has been made that active treatment does not
affect EDSS improvements. In line with previous appraisals, treatment effect
is only applied to EDSS progression, i.e. active treatment slows disease
progression. This may underestimate the clinical benefit of high-efficacy
DMTs like ocrelizumab which have demonstrated the ability to reverse
disability.

Transitioning from
RRMS to SPMS is
accompanied by a
1-point increase in
EDSS

Previous NICE appraisals deemed the assumption of a 1-point increase in
EDSS to be an appropriate reflection of increasing disability experienced
upon progression to a SPMS disease course. This was applied when using
the London Ontario natural history in the base case which has separate
transition probabilities for RRMS and SPMS patients. The British Columbia
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dataset used to derive transition probabilities between EDSS states in the
ITT analysis in the base case model included both RRMS and SPMS
patients. An increase in disability may have been partially captured within
the British Columbia dataset, however the proportion of SPMS patients at
baseline is low (15.7%) and therefore the increase is still assumed to be
valid.

The natural history dataset for the HA and RES subgroups is based on trial
data in RRMS patients (supplemented by British Columbia data for the
higher EDSS states), and the 1-point increase in EDSS upon conversion to
SPMS is appropriate in these subgroups, in line with previous appraisals.

Partial treatment
effect on transition
from RRMS to
SPMS

Treatment with DMTs is not only assumed to influence progression to SPMS
indirectly by slowing progression through EDSS in RRMS, but is also
assumed to reduce the rate of conversion to SPMS directly. In line with the
previous appraisal of natalizumab, 50% of the treatment effect on confirmed
disability progression is applied to the probability to convert from RRMS to
SPMS.

No direct treatment
effect on mortality

Literature has demonstrated that the risk of death is primarily dependent on
the level of disability (EDSS). The duration of clinical trials in MS is not long
enough to detect a direct impact of treatment on mortality. Instead,

treatment influences mortality indirectly by slowing of disability progression.

Constant rate of all-
cause treatment
withdrawal

Applying a constant rate of all-cause discontinuation is considered valid
because experience with DMTs has shown that intolerance can occur either
soon after start of treatment (e.g. infusion related reactions) or can develop
years later (e.g. PML). Furthermore, withdrawal due to lack of efficacy is
suggested to show a similar dynamic, with early withdrawal occurring in
non-responders and late withdrawal occurring after development of
neutralizing antibodies / drug resistance. This assumption is in line with the
approach taken in several previous appraisals (Table 25) and is supported
by real world data on long-term adherence and persistence of DMTs
collected as part of the 10-year UK Risk Sharing Scheme (53).

No treatment
waning for
ocrelizumab

Long-term waning of treatment effect with DMTs has not been definitively
proven nor disproven, and remains an area of debate. Open label extension
data of up to four years is available for ocrelizumab and demonstrates
sustained treatment effect across ARR, CDP, and MRI outcomes (see
Appendix D.1.4). Treatment waning is biologically implausible with
ocrelizumab as it generates negligible neutralising antibodies, unlike other
DMTs (Table 24). Furthermore, the range of treatment options available to
patients with RRMS nowadays likely means that any perceived reduction in
clinical benefit over time results in switching to a different therapy with a
different mechanism of action. Waning is therefore not assumed in the base
case but included in scenario analysis.

Patients with SPMS
receive BSC

There are no licensed treatments for patients with SPMS. However, some
DMTs are licensed for relapsing forms of SPMS (IFNB-1a, daclizumab, and
ocrelizumab subject to licence indication). The extent to which patients with
relapsing forms of SPMS are treated with active therapy is uncertain. The
point at which a patient is considered to have progressed to SPMS can be
difficult to define in routine practice, particularly if patients are still
experiencing relapses. It is commonly defined in retrospect due to the
unpredictable nature of the MS disease course. Patients are likely to
experience a period of overlap between RRMS and relapsing SPMS and
may continue to receive DMTs in line with the clinical guideline and NHS
England Commissioning Policy. Once a patient progresses to non-relapsing
SPMS active treatment is expected to cease in line with clinical guidance.
The base case does not differentiate between relapsing and non-relapsing
forms of SPMS and all SPMS patients are assumed to receive BSC only.

Only common AEs
(=5 %) observed in
OPERA studies

Due to the complexity and humber of comparators in the economic model,
the set of AEs included in the base case were based on the safety profile of
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were included in
base case

ocrelizumab only. This could have underestimated the impact of AEs for
comparators if these weren’t common in the OPERA studies.

An exception was made for the risk of PML as this is known to be
associated with high costs and disutilities and is relatively common with
natalizumab (22 %). Other high-efficacy DMTs like alemtuzumab are
associated with rare but severe AEs like renal failure requiring dialysis or
renal transplantation. These AEs are not included in the base case as they
were assumed to have little impact on results due to their low frequency.

Constant rate of
AEs

The safety profiles of DMTs are complex and have evolved over time as
long-term usage increases. Some AEs occur soon after the start of
treatment (e.g. infusion related reactions), while others can develop after
many years of continued treatment (e.g. PML). It is therefore considered
appropriate to assume constant rates of annual AEs over the lifetime
horizon of the model, in line with the approach used in several previous
appraisals (Table 25).

B.3.7

Base-case results

As the MTC in the ITT population is supported by a more robust evidence base compared

with the subgroup MTC (see Section B.2.9.1), results of the ITT economic analysis are

presented for a set of comparators broader than outlined in the decision problem (including

fingolimod and natalizumab). Results are based on list prices for comparators, which do not

reflect the real prices paid by the NHS due to patient access schemes or other commercial

arrangements for the majority of DMTs.

The ABCR comparators were considered individual treatments in the MTCs as each is

associated with a slightly different efficacy and safety profile. However, the range of QALYs

gained and costs accrued for the ABCRs is relatively large for treatments that are generally

considered by clinicians to be broadly equivalent (in line with Committee discussions for the

ongoing MTA for beta-interferons and glatiramer acetate, ID809). As such the results of the

economic analyses for the ABCRs were blended based on current NHS market share

information to facilitate interpretation of the incremental analyses (Table 55).

Table 55: Blended deterministic results for ABCRs (based on list prices)

Technologies Total Total Total Market | Weighted | Weighted | Weighted
cost(£) | LYG | QALYs | share | total cost | total LYG total
(%) (£) QALYs
Glatiramer 200,295 | 20.07 8.21 37 74,109 7.43 3.04
acetate
IFNB-1a (Avonex) | 205,822 | 20.06 8.15 23 47,339 4.61 1.88
IFNB-1a (Rebif) 209,026 | 20.10 8.47 23 48,076 4.62 1.95
peglFNB-1a 196,648 | 20.09 8.45 11 21,631 2.21 0.93
IFNB-1b 205,534 | 20.07 8.20 6 12,332 1.20 0.49
Blended ABCRs - - 100 203,487 20.08 8.28
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The incremental analysis indicates that alemtuzumab is the most efficacious DMTs with
10.09 QALYs gained, closely followed by ocrelizumab with 9.75 QALY's gained.
Alemtuzumab is the only cost-effective DMT at £8,296 per QALY gained versus the blended
ABCRs, all other DMTs are dominated (Table 56 and Table 57).

As maintenance therapies accrue drug-associated costs over a lifetime, it is not entirely
unexpected that an induction therapy with a fixed treatment duration dominates maintenance
therapies. However, the results need to be interpreted with caution as the difference in total
QALYs between ocrelizumab and alemtuzumab is relatively small (0.34 over a lifetime) and
the phase 3 studies evaluating alemtuzumab (CARE MS | and Il) were of lower overall
quality and associated with more risk of bias than OPERA | and Il studies, particularly due to
their open label design. In addition, there is considerable uncertainty about the extent of re-
treatment required with alemtuzumab in routine practice and the long-term costs of

alemtuzumab may be underestimated.

It is important to maintain treatment choice in RRMS as the different DMTs represent
different trade-offs between efficacy, safety, convenience, resource use, and cost. Patient
choice and preference is an important factor in clinician prescribing behaviour, and the long-
term safety risk and monitoring requirements associated with alemtuzumab mean it is not
suitable for every patient (as recognised by the Committee during the recent appraisal of
daclizumab, (53)).

Given the importance of allowing patient choice, incremental analysis was also conducted
excluding alemtuzumab. In this case ocrelizumab is the only DMT not dominated or
extendedly dominated compared to the blended ABCRs with incremental ICERs of ||| ]
and £26,435 respectively, based on list and PAS price (Table 58 and Table 59).
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Table 56: Incremental analysis, base case ITT (based on list prices)

Technologies

Total costs (£)

Blended ABCRs

Total LYG

Total
QALYs

Incremental
costs (£)

Incremental
LYG

Incremental
QALYs

ICER versus
baseline

Alemtuzumab

Teriflunomide

Fingolimod*

Dimethyl fumarate

Ocrelizumab

Natalizumab*

ICER
incremental
(E/QALY)

i
Ll

* Outside of NICE scope for this population. ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.

Table 57: Incremental analysis, base case ITT (based on ocrelizumab PAS)

Technologies

Total costs (£)

Blended ABCRs

Total LYG

Total
QALYs

Alemtuzumab

Teriflunomide

Ocrelizumab

Dimethyl fumarate

Fingolimod*

Natalizumab*

Incremental | Incremental | Incremental | ICER versus ICER
costs (£) LYG QALYs baseline incremental
(E/QALY) (E/QALY)
N I I - -
I [ ] [ 8,296 8,296
- - - Dominated Dominated
I | ] | ] Dominated Dominated
- - - Dominated Dominated
I | ] | ] Dominated Dominated
- - - Dominated Dominated

* Qutside of NICE scope for this population. ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
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Table 58: Incremental analysis, ITT excluding alemtuzumab (based on list prices)

Technologies Total costs (£) | Total LYG Total Incremental Incremental | Incremental ICER versus ICER
QALYs costs (£) LYG QALYs baseline incremental
(E/QALY) (E/QALY)
Blended ABCRs ] I ] I I
Teriflunomide I I I I I |
Dimethyi | I | | HEE N
fumarate
Fingolimod* I N I I I |
Ocrelizumab I N I I HE
Natalizumab* I I I I Il |
* Outside of NICE scope for this population.
Table 59: Incremental analysis, ITT excluding alemtuzumab (based on ocrelizumab PAS)
Technologies Total costs (£) Total Total Incremental Incremental | Incremental ICER versus ICER incremental
LYG QALYs costs (£) LYG QALYs baseline (E/QALY)
(E/QALY)
BlendedABCRs | NN | HN | EE _ I I : :
Teriflunomide ] | | I | | 176,885 Extendedly
dominated
Ocrelizumab [ ] [ ] [ ] I [ [ 26,435 26,435
Dimethyl fumarate - - - - - - Dominated Dominated
Fingolimod* ] [ ] [ ] ] [ [ Dominated Dominated
Natalizumab* - - - - - - Dominated Dominated

* Outside of NICE scope for this population.
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B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

All model variables that had a distribution assigned are presented in Table 53. Probabilistic
sensitivity analysis was conducted with 1,000 iterations to determine the uncertainty

surrounding the base-case ICERs.

The probabilistic results are broadly similar to the deterministic results, lending support to the

overall conclusions.

Alemtuzumab dominates all other DMTs compared to the blended ABCRs in the incremental
probabilistic analysis (Table 60 and Table 61). Cost-effectiveness acceptability curves

(CEAC) and scatter plots for analyses including alemtuzumab are shown in Appendix J.1.3.

When excluding alemtuzumab from the analysis to allow patient choice for different
treatment options to be considered, the probability of ocrelizumab with PAS being cost-
effective at a £30k ICER threshold is broadly similar to the ABCRs (Figure 29).

The cost-effectiveness plane indicates that, compared to ocrelizumab, most other DMTs are
situated in the south-west quadrant, meaning they are less efficacious and less costly
(Figure 28 and Figure 30). The only exceptions are natalizumab which is of broadly similar
effectiveness but costlier, and fingolimod which has broadly similar costs but is less

effective.
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Table 60: Probabilistic results, base case ITT (based on list prices)

Technologies

Mean costs (£)

Blended ABCRs

Mean QALYs

Incremental
mean costs

Incremental mean
QALYs

Probabilistic ICER
versus baseline

Alemtuzumab

Teriflunomide

Dimethyl fumarate

Fingolimod*

Ocrelizumab

Natalizumab*

”
n

Incremental
probabilistic ICER

* Qutside of NICE scope for this population.

Table 61: Probabilistic results, base case ITT (based on ocrelizumab PAS)

Technologies

Mean costs (£)

Blended ABCRs

Mean QALYs

Incremental
mean costs

Incremental mean
QALYs

Probabilistic ICER
versus baseline

Incremental
probabilistic ICER

Alemtuzumab

Teriflunomide

Ocrelizumab

Dimethyl fumarate

Fingolimod*

Natalizumab*

I

| 8,366 8,366
[ Dominated Dominated
- Dominated Dominated
[ Dominated Dominated
- Dominated Dominated
N Dominated Dominated

* Outside of NICE scope for this population.
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Table 62: Probabilistic results, ITT excluding alemtuzumab (based on list prices)

Technologies

Mean costs (£)

Blended ABCRs

Mean QALYs

Incremental
mean costs

Incremental mean
QALYs

Probabilistic ICER
versus baseline

Teriflunomide

Dimethyl fumarate

Fingolimod*

Ocrelizumab

Natalizumab*

-

Incremental
probabilistic ICER

o

* Outside of NICE scope for this population.

Table 63: Probabilistic results, ITT excluding alemtuzumab (based on ocrelizumab PAS)

Technologies

Mean costs (£)

Blended ABCRs

Mean QALYs

Incremental
mean costs

Incremental mean
QALYs

Probabilistic ICER
versus baseline

Incremental
probabilistic ICER

Teriflunomide

Ocrelizumab

Dimethyl fumarate

Fingolimod*

Natalizumab*

] I

] | ] 160,619 Extendedly dominated
] | ] 27,415 27,415
] [ Dominated Dominated
- - Dominated Dominated
] [ Dominated Dominated

* Outside of NICE scope for this population.

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)

© Roche Products Ltd. 2017. All rights reserved

Page 131 of 158



Figure 27: Cost-effectiveness acceptability curve, ITT excluding alemtuzumab (based on list prices)
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Figure 28: Cost-effectiveness plane for DMTs compared to ocrelizumab, ITT excluding alemtuzumab (based on list prices)
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Figure 29: Cost-effectiveness acceptability curve, ITT excluding alemtuzumab (based on ocrelizumab PAS)
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Figure 30: Cost-effectiveness plane for DMTs compared to ocrelizumab, ITT excluding alemtuzumab (based on ocrelizumab PAS)
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B.3.8.2 Deterministic sensitivity analysis

For one-way sensitivity analysis parameters were varied between the lower and upper
boundary of the 95% confidence/credible interval or by 20% of the mean if a distribution was
not available (values available in cost-effectiveness model). The ten parameters most
sensitive to change were included in the tornado diagram. The results are presented as net

monetary benefit for a willingness to pay threshold of £30,000 per QALY.

The results of the one-way sensitivity analyses are summarised below with a tornado
diagram for the comparison ocrelizumab versus IFNB-1a (Rebif) based on list price. This
comparison is considered representative for the other comparators as the model drivers are

broadly similar between comparisons.

As can be expected, the results were most sensitive to treatment effect on CDP. All other
parameters have only modest impact on the results, including administration costs, excess
mortality risk, discontinuation, and caregiver disutility (Figure 31). Some exceptions are
discontinuation rates for fingolimod, natalizumab, dimethyl fumarate, and teriflunomide, and
administration costs for natalizumab which were also key model drivers (see Appendix
J.1.3).

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)

© Roche Products Ltd. 2017. All rights reserved Page 136 of 158



Figure 31: One-way sensitivity analysis for ocrelizumab compared to IFNB-1a (Rebif), based on list prices

OWSA results (NMB): Ocrelzumab vs. IFNB-1a (Rebif)
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B.3.8.3 Scenario analysis

Scenario analysis was performed to test the sensitivity of the economic model to different
model assumptions or input sources. This included varying the natural history to the London
Ontario dataset which does not allow EDSS improvements, and different sources for cost of
relapse, disability progression, patient utilities, baseline demographics, and mortality
multiplier. Key assumptions around long-term discontinuation and treatment waning were

also varied to test the robustness of the base case.

In general, the results of the scenario analysis support the base case results and the cost-
effectiveness of ocrelizumab compared to other DMTs does not vary a great deal. However,
there are some exceptions. The ICER for ocrelizumab compared with other DMTs was most
sensitive to changing the source of social care costs (substantially lower ICERSs if using the
BOUNDS-MS study (see Appendix M), and applying the same treatment waning assumption
across all DMTs (substantially higher ICERS).

As explained in Section B.3.3, we do not believe treatment waning to be clinically plausible
for ocrelizumab due to its limited immunogenicity and sustained treatment effect as
demonstrated in the OLE study. In addition, we consider treatment waning as applied in
economic modelling not to be reflective of today’s clinical practice as patients would be
expected to switch between treatment options with different mechanisms of action if a

diminished treatment benefit is perceived.

The impact of applying treatment effect on disability progression as expressed by CDP-24
instead of CDP-12 varies across different comparators, some ICERs compared to
ocrelizumab are increased and some are decreased. As explained in Section B.2.9, we
believe that the evidence base for CDP-24 in the MTC is associated with considerable
uncertainty and is less robust than CDP-12. CDP-24 is generally perceived to be clinically
more meaningful than CDP-12 as it is assumed to be less sensitive to fluctuations in EDSS
caused by relapses. However, this is not entirely consistent with the generally accepted

assumption in previous RRMS appraisals that an average relapse lasts for 46 days.
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Table 64: Results of scenario analysis, based on list prices

ICER ocrelizumab versus comparator

Natural history for EDSS transitions in
RRMS and SPMS and off treatment:
London Ontario

Efficacy: disability progression set to 24-
week confirmation (CDP-24)

ARR natural history: HA subgroup
(natalizumab NICE submission)

ARR natural history: RES subgroup
(natalizumab NICE submission)

ARR natural history: Held et al 2005 and
UK MS Survey 2005 (alemtuzumab NICE
submission)

Relapse duration:1 month

Relapse duration: 2 months

Direct medical costs RRMS and SPMS:
BOUNDS-MS study

Direct nonmedical costs RRMS and SPMS:

BOUNDS-MS study

Relapse cost: average of Hawton et al
2016 (see B.3.5.2)

Efficacy: MTC population HA subgroup

Efficacy: MTC population RES subgroup

Baseline demographics: UK Risk Sharing
Scheme (Pickin et al 2009)

Patient utilities: Orme et al 2007

c X >2 E E ) g ;‘: ;;’ g

I I N B I I e e
I I I I I I I e e
I I N I I I e e
I I I I I I I e e
I I I I I I I e e
I I I I N N I e e
I I I N N I e e
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I I I I I I I e e
I I I I I I I e e
I T I I N I | e
I I I I I I I e e
I I N I I I I e e
I I I N I I e e
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Treatment waning: 75% after 2 years and

50% after 5 years for all DMTs

Treatment waning: 75% after 2 years and
50% after 5 years for comparators; 75%
after 4 years and 50% after 7 years for

ocrelizumab

Mortality risk: Kingwell et al 2012

All-cause discontinuation: 50% after year 2

Relapse disutility from OPERA | and |l

regression analysis

i 1l

m 1

1l

L0
L0
I |
LB
L0

m 1

L0
Ll
L1
I |
Ll

i 1l

m 1l

Highlighted cells are outside of NICE scope for particular population. NR, not reported. SW quadrant = less effective and less costly. Dominated, ocrelizumab dominated by comparator; dominant,

ocrelizumab dominates comparator

Table 65: Results of scenario analysis, based on ocrelizumab PAS

ICER ocrelizumab versus comparator
) P o
© e} o =)
£ o - © S ) £
= —_ -0 o o E A 5 o
E 2% | 28 £ Ea | = = | 5
£ @S © g S =R @ I L 0 =
o Zz > EE £ -l Z ® o Z &
< TS o2 ic O = =z o = =
Natural history for EDSS transitions Dominated | 22,781 Dominant Dominant 27,822 23,885 Dominant 36,150 25,803 | 8,054
in RRMS and SPMS and off
treatment: London Ontario
Efficacy: disability progression set to Dominated | 37,805 Dominant Dominant 37,113 25,663 SW 94,196 24,329 9,198
24-week confirmation (CDP-24) quadrant
ARR natural history: HA subgroup Dominated 22,843 Dominant Dominant 27,304 23,712 Dominant 35,030 25,913 9,833
(natalizumab NICE submission)
ARR natural history: RES subgroup Dominated | 20,695 Dominant Dominant 25,869 22,254 Dominant 32,772 23,913 8,116
(natalizumab NICE submission)
ARR natural history: Held et al 2005 Dominated 21,309 Dominant Dominant 25,985 22,408 Dominant 33,419 24,423 8,473
and UK MS Survey 2005
(alemtuzumab NICE submission)
Relapse duration:1 month Dominated | 22,910 Dominant Dominant 27,358 23,759 Dominant 35,134 25,983 9,857
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Relapse duration: 2 months Dominated | 22,775 Dominant Dominant 27,252 23,665 Dominant 34,927 25,843 9,808
Direct medical costs RRMS and Dominated 21,732 Dominant Dominant 26,203 22,633 Dominant 33,854 24,756 8,687
SPMS: BOUNDS-MS study

Direct nonmedical costs RRMS and Dominated 13,296 Dominant Dominant 17,698 14,221 Dominant 25,469 16,423 129
SPMS: BOUNDS-MS study

Relapse cost: average of Hawton et Dominated | 23,644 Dominant Dominant 27,828 24,252 Dominant 35,832 26,649 | 10,508
al 2016 (see B.3.5.2)

Efficacy: MTC population HA NR 16,657 NR Dominant 19,920 17,297 NR NR 18,006 NR
subgroup

Efficacy: MTC population RES NR 25,071 NR Dominant 29,036 25,613 SW NR 28,792 NR
subgroup quadrant

Baseline demographics: UK Risk Dominated | 21,773 Dominant Dominant 26,079 22,691 Dominant 33,717 24,670 9,225
Sharing Scheme (Pickin et al 2009)

Patient utilities: Orme et al 2007 Dominated 23,905 Dominant Dominant 28,582 24,807 Dominant 36,605 27,070 | 10,288
Treatment waning: 75% after 2 years | Dominated | 34,704 Dominant Dominant 40,986 35,193 Dominant 56,070 40,523 | 15,232
and 50% after 5 years for all DMTs

Treatment waning: 75% after 2 years 241,081 28,487 Dominant Dominant 33,524 28,836 Dominant 43,869 31,167 | 11,761
and 50% after 5 years for

comparators; 75% after 4 years and

50% after 7 years for ocrelizumab

Mortality risk: Kingwell et al 2012 Dominated 21,987 Dominant Dominant 26,690 22,941 Dominant 34,830 25,198 8,272
All-cause discontinuation: 50% after Dominated | 24,546 Dominant Dominant 29,322 25,987 Dominant 37,064 27,406 | 11,733
year 2

Relapse disutility from OPERA | and Dominated 22,757 Dominant Dominant 27,238 23,652 Dominant 34,898 25,823 9,801

Il regression analysis

Highlighted cells are outside of NICE scope for particular population. NR, not reported. SW quadrant = less effective and less costly. Dominated, ocrelizumab dominated by comparator; dominant,

ocrelizumab dominates comparator
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B.3.9  Subgroup analysis

As per the decision problem, subgroup analyses were performed in HA and RES subgroups.
However, the subgroup results need to be interpreted with caution due to the considerable
limitations of the subgroup MTCs (see Section B.2.9.1) and the sparsity of natural history
data for subgroups. The natural history data for subgroups is either based on small sample
sizes in clinical trials, or lacking altogether (e.g. no disability natural history available for HA
subgroup). Nevertheless, subgroup results are presented here for completeness and

transparency.
There are no subgroup MTC results available for alemtuzumab in the base case.

The HA subgroup results are broadly consistent with the pairwise ITT results. The results in
the HA subgroup indicate that ocrelizumab is more effective than fingolimod with an
incremental ICER of [l at list price, and dominates fingolimod when incorporating the
PAS for ocrelizumab (Table 66 and Table 67). The conclusions of the probabilistic analyses

are similar to the deterministic analyses.

The results in the RES subgroup are not consistent with the ITT results where ocrelizumab
was shown to dominate natalizumab. In the subgroup analysis, the results indicate that
natalizumab is marginally more effective but considerably costlier than ocrelizumab, with an
incremental ICER of |l (Table 70). When incorporating the PAS for ocrelizumab this
increases significantly, in other words ocrelizumab saves £1,065,854 per QALY lost
compared with natalizumab (Table 71). The conclusions of the probabilistic analyses are
similar to the deterministic analyses, but the ICER estimates are different. This is likely due
to the wider confidence intervals in subgroups causing disparate results each time a

simulation is run.

Company evidence submission template for ocrelizumab in relapsing forms of multiple sclerosis (ID937)
© Roche Products Ltd. 2017. All rights reserved Page 142 of 158



Table 66: Incremental deterministic analysis, base case HA subgroup (based on list prices)

Technologies Total costs Total LYG Total Incremental | Incremental | Incremental ICER vs ICER incremental
(£) QALYs costs (£) QALYs baseline (£/QALY)
(E/QALY)
Fingolimod I Il | I I I I
Ocrelizumab I Il B Il I I N N
Table 67: Incremental deterministic analysis, base case HA subgroup (based on ocrelizumab PAS)
Technologies Total costs | Total LYG Total | Incremental | Incremental | Incremental ICER vs ICER incremental
(£) QALYs costs (£) QALYs baseline (E/QALY)
(E/QALY)
Ocrelizumab I B BN I B . : :
Fingolimod - - - -— - —- Dominated Dominated
Table 68: Incremental probabilistic analysis, base case HA subgroup (based on list prices)
Technologies Mean costs (£) Mean QALYs Incremental Incremental mean | Probabilistic ICER Incremental
mean costs QALYs versus baseline probabilistic ICER

Fingolimod

Ocrelizumab

Table 69: Incremental probabilistic analysis, base case HA subgroup (based on ocrelizumab PAS)

Technologies

Mean costs (£)

Ocrelizumab

Mean QALYs

Incremental
mean costs

Incremental mean
QALYs

Probabilistic ICER
versus baseline

Incremental
probabilistic ICER

Fingolimod

Dominated

Dominated
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Figure 32: Cost-effectiveness acceptability curve, base case HA subgroup (based on list prices)
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Figure 33: Cost-effectiveness acceptability curve, base case HA subgroup (based on ocrelizumab PAS)
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Table 70: Incremental deterministic analysis, base case RES subgroup (based on list prices)

Technologies Total costs | Total LYG Total | Incremental | Incremental | Incremental ICER vs ICER incremental
(£) QALYs costs (£) QALYs baseline (£/QALY)
(E/QALY)
Ocrelizumab I Il B N . I N I
Natalizumab I Il I Bl I I I
Table 71: Incremental deterministic analysis, base case RES subgroup (based on ocrelizumab PAS)
Technologies Total costs | Total LYG Total | Incremental | Incremental | Incremental ICER vs ICER incremental
(£) QALYs costs (£) QALYs baseline (E/QALY)
(E/QALY)
Ocrelizumab I B BN I B . : :
Natalizumab ] || || B B e 1,065,854 1,065,854
Table 72: Incremental probabilistic analysis, base case RES subgroup (based on list prices)
Technologies Mean costs (£) Mean QALYs Incremental Incremental mean | Probabilistic ICER Incremental
mean costs QALYs versus baseline probabilistic ICER

Ocrelizumab

Natalizumab

I
__IN

Table 73: Incremental probabilistic analysis, base case RES subgroup (based on ocrelizumab PAS)

Technologies

Mean costs (£)

Ocrelizumab

Mean QALYs

Incremental
mean costs

Incremental mean
QALYs

Probabilistic ICER
versus baseline

Incremental
probabilistic ICER

Natalizumab

718,717

718,717
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Figure 34: Cost-effectiveness acceptability curve, base case RES subgroup (based on list prices)
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Figure 35: Cost-effectiveness acceptability curve, base case RES subgroup (based on ocrelizumab PAS)
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B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

Two separate quality checks of the economic model were performed by external agencies.
This included review of the implementation of calculations and testing of extreme values.

Any modelling errors identified were corrected before submission.

The face validity of the model structure, inputs, and results was tested at an advisory board
with clinical and health economic experts from the UK who are familiar with MS. The experts
confirmed the face validity of the economic analysis. Cross-comparison of economic results
between NICE appraisals was complicated by the amount of redacted information in
previous submissions. As the economic model inputs and features are largely in line with

previous submissions the outputs are expected to be broadly similar.

The results of the base case MTC were compared with the MTC conducted by ICER (144).
A summary is provided below (Table 74). MTC results for ARR were comparable but the
CDP MTC results - the key driver of the economic model - varied between the two sources
and methodologies. For some DMTs, the CDP-12 base case results were closer to the ICER
report MTC results and in other cases the CDP-24 results were more aligned. These
differences are likely explained by application of different MTC methodologies and

assumptions.

Table 74: Cross-validation of MTC results between Roche model and ICER report

Technologies Roche ICER Roche CDP-24 | Roche CDP-12 ICER report
ARR report Estimate and Estimate and CDP-24/12
ARR rank* rank* Estimate and
rankA
Ocrelizumab [ ] 0.35 [ ] 2 [ ] 1 0.47 2
Alemtuzumab [ ] 0.28 [ ] 1 [ 2 0.42 1
Natalizumab [ | 0.31 [ ] 4 [ ] 3 0.56 3
PeglFNB-1a [ ] 0.63 [ ] 3 [ 4 0.63 5
IFNB-1a (Rebif) | [l 0.64 [ | 9 [ | 5 0.73 9
Dimethyl | ] 0.53 [ ] 7 | 6 0.62 4
fumarate
Teriflunomide | 0.67 | ] 10 | 7 0.72 8
Fingolimod | ] 0.46 [ ] 5 | 8 0.68 7
IFNB-1 | 0.83 | ] 6 | 9 0.79 11
(Avonex)
Glatiramer | ] 0.63 [ ] 8 | 10 0.74 10
acetate
IFNB-1b | 0.65 | ] - | 11 0.66 6

ARR and CDP results are those compared to placebo. * = ICER report used CDP-24 values, or if these were not available for
DMTs CDP-12 values. * = where the point estimates are equal, the lower bound of the credible interval is used for rank.
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B.3.11 Interpretation and conclusions of economic evidence

A de novo economic analysis was performed to assess the cost-effectiveness of
ocrelizumab compared to other DMTs. The design and features of the economic model
followed precedents set by previous NICE appraisals in MS (Table 25), and SRs and MTCs
were conducted to derive the best available evidence to populate the model. The robustness

of the base case analysis was comprehensively tested in sensitivity analyses.

The treatment landscape in RRMS is becoming ever more complex with increasing
segmentation of patient groups according to disease activity and lines of therapy. The results
of the base case analysis indicate that ocrelizumab with the associated PAS is a cost-
effective maintenance therapy option for all patients with RRMS, be it active RRMS, or HA
and RES subgroups.

It is important to maintain treatment choice in RRMS as the different DMTs represent
different trade-offs between efficacy, safety, convenience, and long-term certainty of
outcomes and costs. The latter factor is especially pertinent for induction therapies like
alemtuzumab which for a minority of patients in clinical practice can turn into maintenance
therapies due to persistent treatment failure and breakthrough disease. The impact of re-
treatment on costs has been accounted for in the model based on real world evidence on re-
treatment rates. However, the detrimental impact that failure on induction therapy can have
on patients’ HRQoL has not been taken into account in the economic model and may have

led to overestimation of the lifetime QALY gain with alemtuzumab.

The results of the analysis are generally consistent, but more conservative, compared with
the only other cost-effectiveness analysis identified in the literature that included
ocrelizumab, namely the report by ICER. In both sets of analyses alemtuzumab and
ocrelizumab were ranked number 1 and 2 respectively of the most effective DMTs in terms
of QALY gain over a lifetime. The ICER report suggested a QALY gain for alemtuzumab of
12.46 and 10.94 for ocrelizumab (144). In the base case analysis conducted here
alemtuzumab gained 10.09 QALYs compared with 9.75 for ocrelizumab. The differences
between the two studies can be explained by the application of different MTC methodologies
(Table 74), different model structures (i.e. up to 3 lines of therapy modelled in ICER report),

and different inputs (i.e. patient utilities valued from a US perspective).

A key strength of the economic analysis presented here was that, where possible, clinical
data from the OPERA | and Il studies were incorporated, such as the EQ-5D regression
analysis. The MTC was comprehensive and included all licensed treatments in RRMS

(manuscript is under peer-review). Another key strength was that analyses were conducted
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in various populations as requested by the NICE scope. Subgroup data was sourced from
the subgroup MTCs and natural history relevant for the subgroup was applied, where
possible, to reflect faster progression/higher rate of relapses in more active disease. Finally,
a comprehensive list of scenarios was tested including assumptions about treatment waning

for completeness and cross-comparison to previous NICE appraisals.

A key limitation of the economic analysis was that despite best efforts, data for some
comparisons in subgroups were limited or lacking altogether. As explained in Section B.1.1,
some analyses requested in the NICE scope were not conducted due to a lack of clinical
data available to inform them, such as modelling treatment in relapsing SPMS or in
treatment-naive versus treatment-experienced patients. The HA and RES subgroup analysis
suffered from a lack of robustness and therefore additional analysis in the overall population

of RRMS patients was presented for all comparators.

Finally, the model structure was designed to be in line with previous NICE appraisals for
comparability. However, it may be argued that a treatment sequence or discrete event
simulation model would have been more appropriate to reflect today’s complexities in clinical

practice and switching between therapeutic options in RRMS.
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Single technology appraisal

Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Dear R

The Evidence Review Group, Southampton Health Technology Assessments Centre, and
the technical team at NICE have looked at the submission received on 27" November from
Roche. In general they felt that it is well presented and clear. However, the ERG and the
NICE technical team would like further clarification on the clinical and cost effectiveness data
(see questions listed at end of letter).

The ERG and the technical team at NICE will be addressing these issues in their reports.

Please provide your written response to the clarification questions by 5pm on 8 January
2018. Your response and any supporting documents should be uploaded to NICE
Docs/Appraisals
[https://accounts.nice.org.uk/signin?wa=wsignin1.0&wtrealm=https % 3a%2f%2fappraisals.nic
e.org.uk&wctx=rm%3d0%26id%3dpassive%26ru%3dhttps%253a%252f%252fappraisals.nic
e.org.uk%252f&wct=2014-06-06T11%3a16%3a46Z ].

Two versions of your written response should be submitted; one with academic/commercial-
in-confidence information clearly marked and one with this information removed.

Please underline all confidential information, and separately highlight information that is
submitted as commercial in confidence in turquoise, and all information submitted as
academic in confidence in yellow.

If you present data that are not already referenced in the main body of your submission and
that are academic/commercial in confidence, please complete the attached checklist for
confidential information.

Please do not embed documents (PDFs or spreadsheets) in your response because this
may result in them being lost or unreadable.

If you have any queries on the technical issues raised in this letter, please contact |
Technical Lead | Any procedural questions should be addressed to ||l

Project Manager [ GINR

Yours sincerely

www.hice.org.uk
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+44 (0)300 323 0140

Associate Director — Appraisals
Centre for Health Technology Evaluation

Encl. checklist for confidential information

Not applicable — no confidential information in this document.

Section A: Clarification on effectiveness data

Literature searching and screening

A1. Please explain the methods used for eligibility screening in each of the systematic
reviews conducted (clinical effectiveness, cost effectiveness, HRQoL, resource use): how
many reviewers checked titles, abstracts and full-text records and how were any
disagreements between reviewers resolved?

A2. Who is the client referred to in Table 4, Appendix D.1.1 and what were the four papers
supplied by the client?

A3. What were the additional sources for the 987 references in Figure 1, Appendix D.1.17?
A4. As the PICO criteria for the searches were broader than the NICE decision problem, did
this remain the same for the screening of the full papers or was it refined (if refined, please

provide details)?

Missing references

A5. Priority question: company submission Appendix Tables 5-6 list the 184 references for
the 46 studies that are included in the systematic review of clinical effectiveness. However,
copies of only 38 of these references were provided with the submission.

(a) Please provide copies of all the references listed in company submission
Appendix Tables 5-6, together with any supplementary appendices they contain.
Please provide as a priority the references listed in the following table (these relate to
non-open-access studies for which no references were provided in the submission
and therefore the ERG cannot currently appraise these studies):

References for which full text plus any supplementary appendices is required:
Cohen J, Belova A, Selmaj K. Equivalence of generic glatiramer acetate in multiple
sclerosis. A randomized clinical trial. JAMA Neurol. 2015;72:1433-41.
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References for which the supplementary appendix only is required:

Calabresi P, Radue E, Goodin D, Jeffery D, Rammohan K, Reder A, et al. Safety and
efficacy of fingolimod in patients with relapsing-remitting multiple sclerosis (FREEDOMS
I1): a double-blind, randomised, placebo-controlled, phase 3 trial. Lancet Neurol.
2014;13:545-56.

Calabresi P, Kieseier B, Arnold D, Balcer L, Boyko A, Pelletier J, et al. Pegylated
interferon beta-1a for relapsing-remitting multiple sclerosis (ADVANCE): a randomised,
phase 3, double-blind study. Lancet Neurol. 2014;13:657-65.

O'Connor P, Filippi M, Amason B, Comi G, Cook S, Goodin D, et al. 250 ug or 500 ug
interferon beta-1b versus 20 mg glatiramer acetate in relapsing-remitting multiple
sclerosis: a prospective, randomised, multicentre study. Lancet Neurol. 2009;8:889-97.

Cohen J, Coles A, Arnold D, Confavreux C, Fox E, Hartung H-P, et al. Alemtuzumab
versus interferon beta 1a as first-line treatment for patients with relapsing-remitting
multiple sclerosis: a randomised controlled phase 3 trial. Lancet. 2012;380:1819-28.

(b) Please indicate which is the primary reference for each study (company

submission Appendix page 23 states these are highlighted in bold, but no references

are highlighted).

(c) Figure 1 in the Appendix indicates searches identified 184 documents but the total
number of documents listed in Tables 6 and 7 of the Appendix is 183. Please explain

the discrepancy.
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A6. Please provide a copy of the ocrelizumab EPAR. Appendix C1.2 states that the EPAR
was to be provided with the submission but it is not included in the reference pack.

Ocrelizumab studies

A7. Priority question: The phase Il ocrelizumab study includes a placebo arm and an IFN
B-1a arm and therefore meets the NICE scope. The lack of a placebo arm in the OPERA
studies is stated as being a limitation in several places in the submission (pages 25, 93, 97).
We appreciate that the OPERA studies had longer duration than the phase Il study but the
phase Il study could provide relevant information on early adverse events and early disease
activity, as well as adding general support for the clinical evidence provided by the phase llI
studies.

(a) Please provide the clinical study report and protocol for the phase Il study of
ocrelizumab.

(b) Please provide a summary of the phase Il study methods, results and conclusions
for all outcomes assessed in the phase |l study, including safety.

(c) The IFN B-1a and placebo comparators in the phase Il study may have enabled
different networks to have been formed for MTC analyses, or extension of existing
MTC networks. For example, effects of ocrelizumab on early disease activity (which
is prognostic of disability progression) might be compared across studies using MRI
outcomes (e.g. changes in lesion activity as defined on MRI T1 and T2 weighted
images, and changes in brain volume) which were widely reported. Although such
outcomes do not directly inform the economic analysis they provide additional clinical
information and may aid interpretation of clinical effectiveness. Please consider
whether these analyses can be provided, or explain why analyses of early disease
activity were not considered relevant for the current appraisal.

A8. EQ-5D was measured in the OPERA studies and also used for estimation of utilities in
the economic analysis. However, the EQ-5D values provided in the submission were pooled
across OPERA studies and categorised by EDSS score. Please provide the EQ-5D results
for all available time points in the studies including: the mean (SE) EQ-5D values by trial arm
and time point, and a p-value for the between-arm difference. Please also clarify whether
there were any missing EQ-5D data and how these were taken into account when estimating
utilities.

A9. Priority question: For the OPERA study subgroup analyses of HA and RES patients
reported in section B.2.7 Tables 13-15 of the submission:
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(a) Please provide an additional row in each of Tables 13-15 for the residual
subgroup of patients, i.e. those patients from the ITT population who are not in the
HA and RES subgroups.

(b) Please provide data in a similar format as in Table 13-15 for the all-cause
discontinuation outcome, for the HA, RES and residual subgroups.

(c) please provide baseline characteristics of the patients in each subgroup so that they can
be compared with the baseline characteristics of the ITT population (i.e. presented in the
same format as Table 8 section B.2.3 in the submission).

A10. Appendix E states that a greater reduction of CDP12 and CDP24 was observed for
ocrelizumab than with IFNB-1a across all subgroups. Patients with baseline weight <75 kg
showed a greater reduction in CDP12 and CDP24 in the OCR versus IFN groups compared
with patient with baseline weight = 75 kg. Please provide empirical evidence to support these
statements (e.g. tables and/or forest plots).

A11. Please explain the rationale for stratifying analyses by USA versus rest of the world
groups and for stratifying analyses by baseline EDSS values of <4.0 versus 24.0
(submission Table 10).

A12. Please explain why the analysed population for the NEDA outcome was restricted to
patients with an EDSS score of 22 at baseline.

MTC analyses

A13. Please provide the programming code for each MTC analysis.

A14. Priority question. Page 104 of the Appendix states that 13 studies were excluded
from the MTC but Table 9 in the Appendix appears to suggest that up to 19 studies were
excluded. However, Table 9 in the Appendix does not provide any reference citation
numbers so it is not fully clear which studies are being referenced. Furthermore, 23 separate
MTCs were conducted rather than just one and it is not clear which of the 46 studies
included in the systematic review were excluded from each specific MTC and why.

(a) For each of the MTCs conducted please provide a table listing the studies that
were excluded and the reason(s) why.
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(b) The statement in the bottom-left cell of Table 9 of the Appendix appears to imply
that the statistical power of studies was related to study duration. Please explain this.
The calculations for ARR, CDP12, CDP24 and all-cause discontinuation specified on
pages 133-135 of the Appendix appear to be independent of the statistical power of
primary studies, so why is this relevant?

(c) Please explain why a cut-off of 48 weeks was considered appropriate for
excluding studies rather than, say, 36 weeks or 96 weeks. Was this a pragmatic
decision to maximise data availability for MTCs or based on clinical reasons? Was
sensitivity analysis conducted to ascertain the impact of the time cut-off on MTC
results?

(d) Please explain the “feasibility” assessment referred to on page 42 of the
submission and on pages 104 and 106 of the Appendix. This appears to be a post-
hoc determination and application of eligibility criteria. Why were the eligibility criteria
not pre-specified, as is normally considered good practice in evidence synthesis?

A15. Priority question: company submission Appendix pages 133-134 briefly describe the
general methods used to estimate the risk ratios for ARR, the hazard ratios for CDP12 and
CDP24, and the odds ratios for all-cause discontinuation that were calculated in MTC
analyses. However, the data extracted from the studies to enable these calculations are not
reported in the submission. For each MTC analysis please provide the specific input data for
the analysis, so that it is clear how these data were obtained from the data given in each
study report (e.g. the numbers at risk at each time point, number of events, etc).

A16. Priority question: company submission Appendix page 133 describes the methods of
analysing adjusted and unadjusted annualised relapse rates but the methods are stated as
being identical.

(a) Please confirm whether the description of the analyses is correct.

(b) Please explain how the inclusion of adjusted and unadjusted relapse rates in
MTC analyses influences interpretation of the results. Was sensitivity analysis
conducted to clarify the impact of (lack of) adjustment?

(c) Where adjusted relapse rates were used please provide details of the variables

that were adjusted for and comment on the significance of any differences in the
adjustments between the studies.
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(d) The definition of annualised relapse rate differed among the included studies (e.g.
any relapses, confirmed relapses, protocol-defined relapses, qualifying relapses) and
some studies conducted sensitivity analyses on the different definitions (e.g.
CombiRx, CONFIRM, DEFINE, REGARD, TENERE). Please explain how variation in
the definitions would influence interpretation of the MTC results. Where studies
reported more than one definition of the annualised relapse rate please explain which
definition was used in the MTC analyses.

A17. Priority question: In section B.2.9.1 (page 69) an assumption is made that hazards
are proportional for CDP outcomes. Please provide a justification for this assumption.

A18. Priority question: company submission Appendix pages 133-134 describe the
methods of analysing CDP12 and CDP24 outcomes in the MTCs but the definition of the
event (CDP) is not explicitly considered. According to the study publications there appear to
be differences between studies in the EDSS cut-off values used to determine disability
progression.

(a) Please provide details of any differences between studies in the definitions of
CDP and comment on the significance of these for interpretation of the MTC results.

(b) On page 134 of the Appendix it is stated that the appropriateness of the method
for analyzing CDP12 and CDP24 outcomes was assessed by reviewing the studies
that reported both HRs and count data. Generally the observed and derived hazard
ratios are similar. Please provide the data from these studies comparing HRs and
counts to justify this assertion.

A19. Priority question: Meta-regression on study duration was employed in MTC analyses.
Although network diagrams are given for these analyses, few other details of these analyses
are provided in the submission.

(a) Please explain the rationale for these analyses.

(b) Please describe the method employed for fitting the meta-regression model for
each outcome.

(c) Please present the results of each meta-regression analysis in such a way that
they can be compared against the results of the meta-analyses (e.g. tables and/or
forest plots comparable to those currently given in the submission for the MTC
results). Please provide the estimates of model fit for the meta-regression and the
corresponding meta-analysis of each outcome.

www.hice.org.uk



Level 1A

N I c Nattonal Instifute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom

+44 (0)300 323 0140

A20. Priority question: company submission Appendix D presents results of heterogeneity
assessments in the MTC, with forest plots provided for the direct pairwise meta-analysis
comparisons where moderate to high heterogeneity had been identified (12 50%-75%).

(a) Please would you provide the forest plots for all of the remaining pairwise direct
comparisons as indicated in Appendix Table 27, with heterogeneity statistics
included. This will enable us to check the consistency of these point estimates with
those from the MTC.

(b) Please would you supply the forest plots for all the direct pairwise meta-analysis
comparisons for the sub-group MTCs (i.e. for the HA and RES subgroups).

(c) Please explain what you mean by the “inconsistency model”. Does this assess the
consistency of direct and indirect evidence where there are closed loops in a
network, or some other aspect of consistency? Please provide an explicit definition of
the consistency assumption as employed in the MTC models. Please explain how the
MTC models were altered to remove the consistency assumption.

A21. Please supply the full citation for Turner et al.2015, as cited in Appendix D (page 135).

A22. According to Appendix Table 12, the maijority of studies considered for MTC analyses
were on treatment-experienced patients with relatively few being treatment-naive. Please
justify the rationale for including both groups in the same analysis. Was sensitivity analysis
conducted on these groups? Please comment on how the results from the MTC analysis
apply to the anticipated use of ocrelizumab in clinical practice in treatment-experienced and
treatment-naive patients.

A23. Priority question: According to pages 102-104 in the current ocrelizumab
submission, the daclizumab company submission to NICE conducted a MTC for adverse
events and these data were used to source the annual risk of adverse events for the
comparators. As IFNB-1a (Rebif) is common between the OPERA studies and the
daclizumab MTC, the ocrelizumab adverse event rates were adjusted using an adverse
event rate ratio estimated from adverse event rates for IFNB-1a (Rebif) from the daclizumab
submission and pooled analysis of OPERA | and Il.

The source of the data given in Table 40 of the current ocrelizumab submission appears to

be Table 79 (page 214) in the daclizumab company submission. However, these data are
not referred to in the daclizumab submission as having been derived from an MTC.
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(a) Please confirm whether a MTC of adverse events was indeed conducted in the
daclizumab appraisal. If so, please provide a list of the studies included. Please
explain why that existing MTC was not updated to include the OPERA studies.

(b) Please comment on the reliability of the adverse event rate estimates for
ocrelizumab given that they were estimated by a post-hoc adjustment using external
data rather than by including the OPERA studies in an MTC.

A24. In the BRAVO trial the placebo was matched to laquinimod (oral capsule once daily)
whereas the active comparator of interest (interferon beta-1a) was administered intra-
muscularly once per week. There was no placebo matched to interferon beta-1a in BRAVO.
Please explain why BRAVO was included in the MTC and how the lack of a matched
placebo affects interpretation of the MTC results.

A25. In company submission Appendix Table 10 the MSCRG trial (Jacobs et al 1996,
reference 100 in the submission) is stated as having a natalizumab arm containing 47
patients. However, the Jacobs et al. reference does not mention a natalizumab arm. Please
explain this discrepancy.

A26. At what time point in the OPERA | trial were the baseline and post-baseline anti-drug
antibody assays carried out (section B.2.10, page 76, Table 22)?

A27. Please provide annual rates of discontinuation from the OPERA and OLE studies.

A28. The submission section B.2.10 and Appendix L do not report any adverse events in the
OPERA OLE study.

(a) Please provide information on all adverse events that have occurred in the
OPERA OLE study.

(b) The adverse events data as summarised in Table 40 of the submission do not
appear to capture any events observed in the OLE study for ocrelizumab or (where
conducted) the extension studies for the comparators. As such, the full available data
on adverse events does not appear to have been utilised. Please explain this
omission.

Section B: Clarification on cost-effectiveness data
B1. The results of the economic analysis are presented using a ‘blended ABCR’ comparator,
with costs and QALYs weighted according to market share (company submission Table 55,
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page 125). In previous appraisals, sensitivity analysis has been used to investigate the
robustness of cost-effectiveness results to uncertainty over market share. Please explain
how the market share estimates in Table 55 were derived, the extent of uncertainty over
them, and the sensitivity of results to this uncertainty.

B2. Treatments contained in a blended comparator must be mutually exclusive, it must be
reasonable that they could be collectively displaced by ocrelizumab. Please provide details
of how this assumption was validated for ‘blended ABCR’, give details of any clinical expert
opinion that was sought.

B4. Please provide economic analyses comparing ocrelizumab with glatiramer acetate alone
and ocrelizumab compared with one interferon beta alone.

Section C: Textual clarifications and additional points

C1. What does N/A mean for the outcomes in Table 6 of the company submission? The
ocrelizumab phase Il study did report outcomes relevant to the decision problem, so this
may appear misleading.
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Section A: Clarification on effectiveness data

Literature searching and screening

A1. Please explain the methods used for eligibility screening in each of the systematic
reviews conducted (clinical effectiveness, cost effectiveness, HRQoL, resource use):
how many reviewers checked titles, abstracts and full-text records and how were any
disagreements between reviewers resolved?

Response: For each of the systematic reviews (clinical effectiveness, cost
effectiveness, HRQoL, resource use), two reviewers independently checked titles,
abstracts and full-text records, and any disagreements were resolved by a third
reviewer.

A2. Who is the client referred to in Table 4, Appendix D.1.1 and what were the four
papers supplied by the client?

Response: The 'client' meant 'Roche'. Apologies for this oversight. The four
documents referred to were:

e 2 CSRs for the OPERA trials

e A power point presentation from a conference: Hauser SL, Comi CC, Hartung
HP, Selmaj K, Traboulsee A, Bar-Or A, et al. Efficacy and safety of
ocrelizumab in relapsing multiple sclerosis — results of the phase iii double-
blind, interferon beta-1a-controlled opera i and ii studies [Powerpoint
presentation]. ECTRIMS 2015. Presentation 190.

e A poster from a conference: Newsome S, Balcer L, Boyko A, Pelletier J, Arnold
D, Liu S, et al. Efficacy and safety of peginterferon beta-1a in relapsing-
remitting multiple sclerosis: 2-year data from the ADVANCE study [poster]. In:
Joint Meeting of the CMSC and ACTRIMS, Dallas, TX; 2014. DX57

A3. What were the additional sources for the 987 references in Figure 1, Appendix
D.1.1?

Response: These additional records were identified through systematic hand
searching of specific conferences and regulatory websites, as opposed to systematic
database searching.

The conference and regulatory websites searched are described in the NICE
submission Appendix D1.1, page 9-10.

A4. As the PICO criteria for the searches were broader than the NICE decision
problem, did this remain the same for the screening of the full papers or was it refined
(if refined, please provide details)?

Response: The PICO criteria applied and remained the same throughout the
systematic literature review stages of a) title and abstract screening, and b) full text
review.



The specific treatments and doses approved by the European Medicines Agency
were identified at the feasibility assessment stage. The scope was then narrowed
down accordingly.

Sensitivity analyses in light of the NICE decision problem were run for restricted
networks and results provided in the NICE submission Appendix D1.4.

Missing references

ASb. Priority question: company submission Appendix Tables 5-6 list the 184
references for the 46 studies that are included in the systematic review of clinical
effectiveness. However, copies of only 38 of these references were provided with the
submission.

(a) Please provide copies of all the references listed in company submission
Appendix Tables 5-6, together with any supplementary appendices they contain.
Please provide as a priority the references listed in the following table (these relate to
non-open-access studies for which no references were provided in the submission
and therefore the ERG cannot currently appraise these studies):

References for which full text plus any supplementary appendices is required:

Cohen J, Belova A, Selmaj K. Equivalence of generic glatiramer acetate in multiple
sclerosis. A randomized clinical trial. JAMA Neurol. 2015;72:1433-41.

Kappos L, Selmaj K, Arnold D, Havrdova E, Boyko A, Kaufman M, et al. Primary results
of DECIDE: a randomized, double-blind,double-dummy active controlled trial of
daclizumab HYP vs. interferon 3-1a in RRMS patients. 2014 Joint ACTRIMS-ECTRIMS
Meeting, 10-13 September 2014; Boston, MA, USA2014.

Koch-Henriksen N, Sorensen P, Christensen T, Frederiksen J, Ravnborg M, Jensen K,
et al. A randomized study of two interferon-beta treatments in relapsing-remitting multiple
sclerosis. Neurology. 2006;66:1056-60.

Knobler R, Greenstein J, Johnson K, Lublin F, Panitch H, Conway K, et al. Systemic
recombinant human interferon-beta treatment of relapsing-remitting multiple sclerosis:
pilot study analysis and six-year follow-up. J Interferon Res. 1993;13:333-40.

The primary reference for Saida et al. 2016 study (unclear what this is in the submission)
References for which the supplementary appendix only is required:

Calabresi P, Radue E, Goodin D, Jeffery D, Rammohan K, Reder A, et al. Safety and
efficacy of fingolimod in patients with relapsing-remitting multiple sclerosis (FREEDOMS
II): a double-blind, randomised, placebo-controlled, phase 3 trial. Lancet Neurol.
2014;13:545-56.

Calabresi P, Kieseier B, Arnold D, Balcer L, Boyko A, Pelletier J, et al. Pegylated
interferon beta-1a for relapsing-remitting multiple sclerosis (ADVANCE): a randomised,
phase 3, double-blind study. Lancet Neurol. 2014;13:657-65.

O'Connor P, Filippi M, Amason B, Comi G, Cook S, Goodin D, et al. 250 pg or 500 ug
interferon beta-1b versus 20 mg glatiramer acetate in relapsing-remitting multiple
sclerosis: a prospective, randomised, multicentre study. Lancet Neurol. 2009;8:889-97.




Cohen J, Coles A, Arnold D, Confavreux C, Fox E, Hartung H-P, et al. Alemtuzumab
versus interferon beta 1a as first-line treatment for patients with relapsing-remitting
multiple sclerosis: a randomised controlled phase 3 trial. Lancet. 2012;380:1819-28.

Response: Apologies for the omission, these references have now been uploaded to
NICE Docs.

(b) Please indicate which is the primary reference for each study (company
submission Appendix page 23 states these are highlighted in bold, but no references
are highlighted).

Response: Apologies for the formatting error, the two tables have been recreated in
the Appendix below with primary studies highlighted in bold (Table 25 and Table 26).

(c) Figure 1 in the Appendix indicates searches identified 184 documents but the total
number of documents listed in Tables 6 and 7 of the Appendix is 183. Please explain
the discrepancy.

Response: Apologies for the oversight, the number of documents identified was 183.

A6. Please provide a copy of the ocrelizumab EPAR. Appendix C1.2 states that the
EPAR was to be provided with the submission but it is not included in the reference
pack.

Response: We do not yet have a copy of the EPAR. The EPAR is expected to
become available on the EMA website upon marketing authorization in mid-January.
A copy will be uploaded to NICE Docs once available.

Ocrelizumab studies

A7. Priority question: The phase Il ocrelizumab study includes a placebo arm and
an IFN B-1a arm and therefore meets the NICE scope. The lack of a placebo arm in
the OPERA studies is stated as being a limitation in several places in the submission
(pages 25, 93, 97). We appreciate that the OPERA studies had longer duration than
the phase Il study but the phase Il study could provide relevant information on early
adverse events and early disease activity, as well as adding general support for the
clinical evidence provided by the phase Il studies.

Response: Having a placebo-controlled trial would have facilitated a MTC with fewer
node jumps, this is what the limitation refers to. However, we would like to clarify that
we do not consider the lack of a placebo arm in the two OPERA studies a limitation in
study design. On the contrary, the fact that the OPERA studies were uniquely
designed as head-to-head studies with a blinded active control arm to avoid the
potential influence of differential use of comparator therapy represents a key strength
of the ocrelizumab clinical trial program.

The purpose of the Phase Il study was to estimate the potential effect of ocrelizumab
and to determine the appropriate dose to be tested in Phase IlI.
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(a) Please provide the clinical study report and protocol for the phase Il study of
ocrelizumab.

Response: Two CSRs for the phase Il study (WA21092), one for the core phase of
the trial and another for Treatment-Free Period (TFP) and Open-label Extension
(OLE) phase, and the corresponding protocol are included in the updated reference
pack uploaded to NICE Docs.

(b) Please provide a summary of the phase Il study methods, results and conclusions
for all outcomes assessed in the phase Il study, including safety.

Response:
Methods

Study WA21092 was a supportive proof-of-concept and dose-finding Phase Il study to
evaluate the efficacy as measured by brain MRI lesions, and safety of 2 dose
regimens of ocrelizumab in patients with RRMS. The Phase Il trial was a parallel-
group, double-blind, placebo-controlled study. The design of the study is summarised
in Table 1 and comprised of low-dose ocrelizumab (600 mg given in two 300 mg
doses on days 1 and 15) and high-dose ocrelizumab (2000 mg; given as two 1000
mg doses on days 1 and 15), versus placebo, with an open-label active comparator
group (IFNB-1a [Avonex.], given as 30 ug once per week). At week 24 all patients
switched over to receive ocrelizumab. At week 24 and 48, patients in the initial
placebo group, 600 mg ocrelizumab group and IFNB-1a groups received ocrelizumab
600 mg, and the ocrelizumab 2000 mg group received 1000 mg ocrelizumab. At week
72 all patients received 600 mg ocrelizumab.

Table 1 Design of the ocrelizumab Phase 2 trial

Treatment Period (96 week)
Screening | Randomization Placebo- . OCR Treatment Period (doses
controlled period separated by 24 weeks)
(24 weeks) P y
Dose 1 Dose 2 Dose 3 | Dose 4
Group Day 1 Day 15 Day 1 Day 15 Day 1 Day 1
A (1000 mg OCR OCR OCR Placebo OCR OCR
regime) 1000 1000 1000 1000 600
B (600 mg OCR OCR OCR OCR OCR
4 k
weexs regime) 300 300 600 | Flacebo | g, 600
OCR OCR OCR OCR
C Placebo | Placebo 300 300 600 600
D IFNB-1a (Avonex) OCR OCR OCR OCR
30 ug IM gwk 300 300 600 600

The primary objective was to investigate the effect of ocrelizumab on the total number
of gadolinium-enhancing T1 lesions observed on brain MRI scans for weeks 12, 16,
20, and 24 versus placebo. A fourth study group with interferon beta-1a was included
as an active, open label, rater-masked control. Key secondary endpoints included: the
annualised protocol-defined relapse rate; proportion of relapse-free patients; total
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number of gadolinium-enhancing T1 lesions (all data points from 4-24 weeks); total
number of new gadolinium-enhancing T1 lesions; change in total volume of T2
lesions from baseline to week 24; safety and tolerability of two dose regimens of
ocrelizumab versus placebo and interferon beta-1a at week 24; and safety of
ocrelizumab therapy up to 96 weeks of follow-up.

A total of 220 patients were enrolled in the phase Il trial: 54 patients in the placebo
group; 56 in the ocrelizumab 600 mg group; 55 in the ocrelizumab 1000 mg group; 55
in the IFNB-1a group. One patient in the low-dose ocrelizumab group and one in the
IFNB-1a group were not treated and were excluded from the ITT and safety
populations. At week 48, a total of 196 patients completed the trial (placebo, n = 52;
600 mg ocrelizumab, n = 49; 1000 mg ocrelizumab, n = 46; IFNB-1a, n = 49).

Baseline demographics and disease characteristics were mostly similar across the
treatment groups, with slight numerical differences for duration of MS and Gd-T1
lesions. The majority of patients were female (59-69% across treatment groups) and
baseline EDSS scores were 3.1-3.5. Duration since MS symptom onset ranged from
4.8 years in the placebo group to 7.7 years in the ocrelizumab 1000 mg group.

Results
Primary endpoint

The primary endpoint of the study was met, with the total number of Gd-enhancing T1
lesions reduced for the ocrelizumab 600 mg and 2000 mg groups compared with
placebo (Table 2; both p < 0.0001). No clear separation in the primary endpoint was
observed between the OCR 600 mg group and the OCR 1000 mg groups.

Table 2 Results for primary endpoint of ocrelizumab phase Il study: number of
Gd-enhancing T1 lesions

Total Mumber of Gadclinium-enhancing T1 Placsho Ocr 600 mg Ccr 1000 mg Ivonex
Lesions on MRI Scans of the Brain (M=54) (=55} (M=55) (H=54)

WEEE 12, 16, 20 and 24

n 4 1 2

Mean (SD) 5.6 (12.53 0.6 (1.52 0.2 (0.85) 6.9 (16.01)

SE 1.71 0.21 0.09 2.22

Median 1.7 a. 0.0 0

85% CI of Median (0.4,3.0) (0.0,0.0 (0.0,0.0) (0.0,2.0)

Fange 0-79 0-7 0-3 -
Van Elteren Test (stratified)

p-value <0.0001 <0.0001 0.74%9&
Van Elteren Test (stratifisd*)

p-valus <0.0001 <0.0001 0.3457
Wilcoxon-Mann-Whitney Rank Sum Test

pvalue <0.0001 <0.0001 0.3721

Van Elteren test is stratified by region and presence of baseline gadolinium-enhancing Lesicns (absent or present).

* Van Elteren test is stratified by region only.

Average Method Imputaticon only cocurs from Weeks 0-24; o Imputation at Wesks %6 and 144

For the calculation of Total Mumber of Gadolinium-enhancing Tl Lesions on MRI Scans of the Brain at a specific week before week 24,
the missing value at a time point is imputed using the average of available cbhssrvations at the other time peoints before week 24.
MRT data collected post week 24 for OCR 600 and 1000 mg groups only.

Source! page 552

Secondary endpoints

Over weeks 4 to 24, the total number of new and persisting Gd-enhancing lesions
was lower in both ocrelizumab groups compared to placebo (both p < 0.0001). The
change in total volume of T2 lesions did not differ significantly between groups at
week 24.



Treatment with ocrelizumab was associated with a significant reduction in ARR over

24 weeks compared with placebo. Although results numerically favoured ocrelizumab,

the proportion of patients relapse-free at week 24 were not significantly different

between groups.

No clear separation in the secondary endpoints was observed between the OCR 600
mg group and the OCR 1000 mg groups.

All efficacy endpoints were generally consistent with what was later observed in the
larger Phase lll trials, OPERA | and OPERA II.

Table 3 Overview of clinical results from ocrelizumab phase Il study

Endpoint Placebo OCR 600 mg OCR 1000 mg Avonex

p-value vs Placebo Arm Arm

Total No. of Gd T1 lesions 5.6 (12.53) 0.6 (1.52) 0.2 (0.65) 6.9 (16.01)

(Week 12 to 24) =0.0001 =0.0001 0.3457

Mean (SD)

Adjusted ARR ® 0.557 0.127 0.213 0.364

(95% CI) (0.370,0.839) (0.054,0.299) (0.110,0.414) (0.220,0.602)
0.0019 0.0136 0.1814

Proportion of relapse-free 75.9% 85.59% 87.3% T7.8%

patients (64.5%.,87.3%) | (76.1%,94.8%) | (78.5%,96.1%) | (66.7%,88.9%)

(95% CI) 0.1978 0.1310 0.8206

Total No. of Gd T1 lesions 8.7 (17.54) 2.5 (5.10) 1.8 (5.26) 10.3 (22.15)

(Week 4 to 24) =0.0001 =0.0001 0.2725

Mean (SD)

Total No. of new Gd T1 5.1(11.99) 0.8 (1.95) 0.8 (2.16) 6.2 (13.79)

lesions (Week 4 to 24) <0.0001 <0.0001 0.4985

Mean (SD)

Total T2 volume (change 237 -76.3 -163.4 26

from BL to Week 24) (-121.2,192.3) | (-297.6,-34.2) (-679.5,60.9) (-121.2,555.8)

Median (95% CI) 0.1391 0.1596 0.4740

GGd = gadolinium, BL = baseline
* adjusted for geographic region

Safety

The overall proportion of patients with AEs was similar between treatment groups
(Table 4). During the placebo-controlled 24-week period, the number of AEs was
similar between the placebo (117 events) and the OCR 600 mg group (116 events)
and higher in the OCR 1000 mg group (142 events). The percentage of patients with
at least one AE was similar across all 4 treatment groups. The higher number of AEs
in the OCR 1000 group was driven mainly by higher number of IRRs reported during
the first and the second infusions of 1000 mg.

Following the initial placebo-controlled period, the AE profile of OCR during the open

label treatment period up to Week 96 was consistent with observations during the first
24 weeks.
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Table 4 Overview of adverse events from placebo-controlled period and

treatment period*

Group C: Group A: Group B: Group D:
Placebo Ocrelizumab Ocrelizumab Avonex
600 mg regime | 1000 mg regime

Baseline to Week 24, Cycle 1

N=54 N=55 N=55 N=54
Nr of patients with 38 (70.4%) 35 (63.6%) 36 (65.5%) 32 (59.3%)
AEs
Nr of AEs 117 116 142 91
Nr of patients with 2 (3.7%) 1(1.8%) 2 (3.6%) 2 (3.7%)
SAEs
Week 24 to 48, Cycle 2

N=53 N=50 N=47 N=50
Nr of patients with 38 (71.7%) 27 (54.0%) 24 (51.1%) 30 (60.0%)
AEs
Nr of AEs 88 74 61 66
Nr of patients with 1(1.9%) 1(2.0%) 2 (4.3%) 3 (6.0%)
SAEs
Week 48 to 72, Cycle 3

N=50 N=49 N=46 N=49
Nr of patients with 25 (50.0%) 24 (49.0%) 27 (58.7%) 19 (38.8%)
AEs
Nr of AEs 43 53 40 46
Nr of patients with 1(2.0%) 3(6.1% 2 (4.3%) 4 (8.2%)
SAEs
Week 72 to 96, Cycle 4

N=49 N=46 N=44 N=46
Nr of patients with 24 (49.0%) 21 (45.7%) 21 (47.7) 16 (34.8)
AEs
Nr of AEs 42 34 42 28
Nr of patients with - - 1(2.3%) 2 (4.3%)
SAEs

"All patients were scheduled to undergo 96 weeks of study treatment, representing four 24-week treatment cycles

Additional Safety Follow-up

The Phase Il study consisted of a 24-week placebo-controlled period and a 96-week
treatment period. Thereafter the study was followed by a Treatment-Free period
(TFP) of variable duration (minimum 48 weeks). This period included at least 3 visits
at Week 108, Week 120, and Week 144. Patients who completed both the main (96-
week) treatment period and the TFP were invited to participate in the open label
extension (OLE) study. During the OLE patients received ocrelizumab 600 mg every

24 weeks.

A total of 196 patients entered the TFP, and over 90% of them completed safety
follow-up. 131 patients completed the TFP. Thereafter, 103 patients entered the OLE
period. The population enrolled into the OLE was representative of the overall
population of patients enrolled in the main study. However, due to the low number of
patients and the fact that selection bias cannot be excluded, data should be
interpreted with caution.

No new safety findings were identified during the TFP or the OLE period. No increase
in the rate or incidence of infections or serious infections was observed during the
TFP or the OLE period compared with the main 96-week treatment period. The IRR
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profile observed during the OLE was consistent with the main 96-week treatment
period in terms of severity and nature of symptoms.

(c) The IFN B-1a and placebo comparators in the phase Il study may have enabled
different networks to have been formed for MTC analyses, or extension of existing
MTC networks. For example, effects of ocrelizumab on early disease activity (which is
prognostic of disability progression) might be compared across studies using MR/
outcomes (e.g. changes in lesion activity as defined on MRI T1 and T2 weighted
images, and changes in brain volume) which were widely reported. Although such
outcomes do not directly inform the economic analysis they provide additional clinical
information and may aid interpretation of clinical effectiveness. Please consider
whether these analyses can be provided, or explain why analyses of early disease
activity were not considered relevant for the current appraisal.

Response: The two Phase lll trials, OPERA | and OPERA, demonstrated near-
complete suppression of both Gd-T1 and new or enlarging T2 lesions. Patients in the
Phase Il trial underwent more frequent MRIs, as scans were performed every 4
weeks in the controlled period of the phase Il trial as opposed to after 6, 12 and 18
months in the OPERA trials. The results from the Phase Il study confirmed that
suppression of brain lesions occurred soon after initiation of ocrelizumab.

The rationale for not including results from the ocrelizumab Phase Il trial in the MTC,
and maijority of Phase Il results from other treatments, is that the short duration of
these trials preclude meaningful results on clinical outcomes (see response to
question A14.c). Phase Il studies are typically proof of concept studies in the target
patient population with surrogate marker primary endpoints (typically MRI endpoints
in MS) and are not powered for meaningful comparisons of clinical endpoints.

Although early disease activity as measured by the more frequent MRIs in Phase Il
trials is important (details of MRI outcomes from the ocrelizumab Phase Il trial have
been provided in response to question A7.b), comparing MRI outcomes across
clinical trials is especially difficult as the quality and sensitivity of MRI measurements
has evolved considerably over time. Thus, a MTC of MRI outcomes was not
conducted.

However, in response to the question and to contextualize the MRI results of
ocrelizumab, a simplified and exploratory indirect comparison was performed versus
alemtuzumab. The rationale for selecting alemtuzumab that it is another high efficacy
DMT and the pivotal studies had a common comparator, IFNB-1a (Rebif).
Furthermore, the ocrelizumab and alemtuzumab pivotal studies were conducted in a
similar era and as such it was reasonable to assume that MRI techniques were
comparable. The alemtuzumab Phase Il trial, although having IFNB-1a (Rebif) as
comparator and having similar duration to the Phase Ill trials, did not report standard
lesion outcomes and as such was not included in the exploratory indirect comparison.

Aim

The purpose of this exploratory analysis was to perform an indirect treatment
comparison (ITC) between ocrelizumab 600mg (OCR) and alemtuzumab. There were
two types of lesions considered in the analysis: Gadolinium (Gd)-enhancing T1
lesions and new or enlarging T2 lesions. The endpoints analysed were as follows:
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° proportion of patients with one or more Gd-T1 lesions
° proportion of patients with one or more T2 lesions

° Gd-T1 lesion mean count

° T2 lesions mean count.

Data

The following trials were included in the ITC: OPERA 1, OPERA 2, CARE-MS | and
CARE-MS Il. Two sets of analyses were performed:

Base case analysis - Observed Cases

The observed case analysis consisted of all patients with available data (as presented
in each publication) for the time period being analysed. Therefore, missing data was
not considered in these analyses.

Sensitivity analysis - Randomised/Treated

The randomised/treated analysis included imputation for patients with missing data on
each of the two dichotomous endpoints (proportion of patients with one or more
lesions). It was considered inappropriate to assume that these data were missing at
random, as patients with missing MRI assessments might have been too ill to attend
the scheduled visits. Therefore, these patients were assumed to have one or more
lesions.

Figure 1 MRI outcomes in CARE-MS and OPERA trials

Proportion of patients with Gd-T1 lesions at Proportion of patients with T2 lesions from
Month 24 Baseline to Month 24
25.0% 21 29 70.0% 63.0% 61.6%
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o 07% 0.0%
0.0% 0.0%
SCIFNB-18/CAREMS  Alemtuzumab SC IFNB-1a/OPERA Ocrefizurnab SCIFNB-1a/CAREMS  Alemtuzumab SC IFNB-1a/OPERA Ocredizurnab
{n=366) {n=782) [n=631) (r=750) {n=366) {n=782] [n=691) (m=750)
Mean number of Gd-T1 lesions at Month 24 Mean number of T2 lesions from Baseline to
. o073 Month 24
0 0
591
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] 0
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03 024 30
02 20 168

01 ey 10 . 033
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5C IFNB-1a/CAREMS Alentuz umal SCIFNB-18/0PERA  Ocrelizurmab {n=750] 5C IFMB-1a/CAREMS Alemtuz umal SCIFNB-18/0PERA  Oerelizumab (n=750)
(M=366) (n=78Z] {n=691) (n=366) {n=T&2) {n=691)

Methods

A fixed effects logistic regression model was used to model the proportion of patients
with one or more lesions. The model adjusted for study and treatment and assumed a
binomial distribution and logit link function and it was applied using PROC GLIMMIX
in SAS®. The difference in least squares means of OCR 600mg compared to each
comparator treatment in the given network was presented along with its
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corresponding standard error. The odds ratio, associated 95% CIl and p-value were
also provided for each treatment comparison of interest.

A random effects analysis of the proportion of patients with one or more lesions was
carried out within a Bayesian framework using PROC MCMC in SAS® (using an arm-
parameterization, (1). A logistic regression model was applied with study and
treatment as fixed effects and study-by-treatment as normally distributed random
effect. The prior for the standard deviation was a uniform distribution between 0 and
5. The priors for the fixed effects were all uninformative with mean 0. The mean
differences on the log-scale between OCR 600mg and each other treatment in the
given network was calculated from the posterior distribution and presented along with
the standard error. The odds ratio and their associated 95% credible intervals (2.5%
to 97.5% percentiles) were also provided for each treatment comparison. Validation of
these Bayesian analyses was undertaken in OpenBUGS. The posterior densities
were checked for convergence and lack of auto-correlation after a suitable burn-in
and thinning scheme were applied.

Given the highly skewed nature of the lesion counts (variances typically exceeding
the mean), we determined that a typical MTC modelling approach whereby the data
was assumed to be normally distributed was not appropriate. Indeed, most recent
analyses of lesions counts in MS trials employ negative binomial or zero-inflated
Poisson regression methodology. Accordingly, we chose to simulate individual patient
lesion count data from the summary-level means and SDs, such that the summary
statistics of the resulting individual patient count data matched the published 'target'
means and SDs. The lesion count outcomes within the individual patient data were
modelled using a negative binomial regression model adjusting for treatment and
study as fixed effects (PROC GENMOD in SAS®). The logarithm of planned time on
study was used as an offset (the actual time on study was not simulated at patient
level). The difference in least square means of OCR 600mg compared to each
treatment was presented along with the corresponding standard error. The rate ratio,
associated 95% CI and p-value were also provided for each treatment comparison of
interest.

Results

The indirect comparison demonstrates that ocrelizumab has significantly lower rate of
both Gd-T1 enhancing and new or enlarging T2 lesions (Table 5). With respect to
proportions of patients with lesions, base-case and sensitivity analyses show
numerical results favoring ocrelizumab.

Table 5 Comparison of MRI outcomes of ocrelizumab and alemtuzumab

CARE-MS trials | OPERA trials Basecase Sensitivity -
Pooled Pooled analyses - Randomized/
Observed Treated?®
cases
Outcome ALEM [ IFN OCR IFN OR/RR | p- OR/RR | p-
N=802 [ N=389 | N=827 [ N=829 | (95% value | (95% value
Cl)? Cl)®
Proportion of patients 8.3% 21.2% 0.7% 17.3% 0.10 <0.001 0.78 0.232
with Gd-T1 lesions at (0.04, (0.53,
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Month 24 0.26) 1.17)

Mean number of Gd-T1 0.24 0.73 0.02 0.48 0.09 <0.001 - -

lesions at Month 24 (0.05,

0.15)
Proportion of patients 47.3% 63.0% 38.7% 61.6% 0.75 0.076 0.77 0.107
with T2 lesions from (0.54, (0.56,
Baseline to Month 24 1.03) 1.06)
Mean number of T2 2.97 5.91 0.33 1.68 0.35 <0.001 - -
lesions from Baseline (0.25,
to Month 24 0.49)

@ Patients with no MRI assessment are considered as having 1+ lesions

® Proportion outcomes were analyzed with a fixed-effects logistic regression model, adjusting for treatment and study. Count
outcomes were analyzed with a negative binomial regression model, adjusting for treatment and study as fixed effects and
logarithm of study duration as an offset.

ALEM: alemtuzumab, OCR: ocrelizumab

Discussion

There are some limitations to these analyses which should be considered when
interpreting the results. Firstly, the network is small. Another point for consideration is
that most comparisons are indirect and for the treatment comparisons of interest
there are no direct comparisons to assess the assumption of consistency.

It has been presumed that the studies chosen met the assumption of similarity,
therefore this was not explored further in these analyses. Patients were assumed to
have been from similar demographic backgrounds, have similar disease severity and
exposure to prior therapies.

The definition of patient populations varied across studies, observed case analysis
was taken as subjects with available data from the publications. For the
randomised/treated analyses missing data was assumed to be due to a relapse or
progression in disease severity and imputed as if at least one lesion was present (for
the dichotomous endpoint analyses). The amount of missing data did vary across the
studies and endpoints. Finally, it was often unclear from the publications if
imputations or other missing data assumptions had already been applied.

In addition to demonstrating near-complete suppression of brain lesions, and
superiority of IFNB-1a (Rebif), in the OPERA ftrials, this exploratory indirect treatment
comparison suggests that ocrelizumab also has significantly greater reduction in brain
lesions compared to alemtuzumab.

A8. EQ-5D was measured in the OPERA studies and also used for estimation of
utilities in the economic analysis. However, the EQ-5D values provided in the
submission were pooled across OPERA studies and categorised by EDSS score.
Please provide the EQ-5D results for all available time points in the studies including:
the mean (SE) EQ-5D values by trial arm and time point, and a p-value for the
between-arm difference. Please also clarify whether there were any missing EQ-5D
data and how these were taken into account when estimating utilities.
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Response: The OPERA I and Il study protocol specified that EQ-5D was collected for
the purpose of deriving health state utility values for economic modelling. No pre-
specified analysis was planned to assess EQ-5D between treatment arms or time
points as no significant differences are expected over the trial duration.

Post hoc analysis to derive mean EQ-5D values by trial arm and time point are
illustrated below (Table 6). Mean utility values for patients on study treatment are
fairly similar over time and between treatments arms, and the main reduction in utility
occurs at the point of withdrawal from treatment.

Given the structure of the economic model with health states defined by EDSS, only
EQ-5D measurements recorded on the same day as an EDSS assessment could be
used for modelling. In total 87% of the EQ-5D measurements were applicable to
modelling. No imputation for missing EDSS or EQ-5D was performed for the
regression analysis of utility by EDSS state. However, in general the mean utility for
all observations and for those used for modelling were similar and the impact of
missing data is assumed to be minimal. The low amount of data used for modelling
from OLE week 46 visit is due to the protocol scheduled assessment of EDSS
occurring at the later OLE week 48 visit.

The regression model used to estimate health state utility values was adjusted for
EDSS state, sex, region, and relapse (see NICE submission Appendix H). Extending
it to include randomized treatment did not improve the model fit (p=0.9047).

Table 6 EQ-5D values by trial arm and time point in OPERA |, Il and OLE study

IFNB-1a (Rebif) Ocrelizumab

All Used for modelling |All Used for modelling

n with [Mean n Mean N with (Mean |n Mean
Visit EQ-5D |Utility |used |% Utility |EQ-5D |Utility |used |% Utility
Baseline Il B EE B B EEENE B
Week 48 Il B EE B B EEENE B
Week 96 Il I EE B B EEENE B
OLE Week 0 Il B EE B B EEENE B
oEweek4s | [l I I H H EH EH BB B
Withdrawal
fomteatment | [l HH HIHN H B B B BEB B
Total - - - - - -
Visits with <
10 patients
Screening Il Il Bl Nl B
Week 2 - -
Week 12 Il I EE B B EENE B
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Week 24 [ . N I | [
Week 60 N B

Week 72 [ [ N O |

Week 84 [ | N N | [ ]
OLE Week 12 Il Il Nl B
OLE Week 94 [

Total I Il I Il

* EDSS measurement available on the same day

A9. Priority question: For the OPERA study subgroup analyses of HA and RES
patients reported in section B.2.7 Tables 13-15 of the submission:

(a) Please provide an additional row in each of Tables 13-15 for the residual
subgroup of patients, i.e. those patients from the ITT population who are not in the HA
and RES subgroups.

Response: The definitions for the HA and RES subgroups both relate to disease
activity as measured by relapses or MRI activity, and are not mutually exclusive. The
key difference in the definitions of HA and RES subgroups is in the specification of
line of therapy. HA disease occurs in pre-treated patients only whilst the definition of
RES subgroup is not restricted to a line of therapy. As such, there is a small degree of
overlap between the two subgroups in pre-treated patients as shown in the Venn
diagram below (Figure 2). In the OPERA studies 14% of HA or RES patients could be
defined as having both HA and RES RRMS.

The results for the residual subgroup of patients who have neither HA nor RES
disease are provided in the tables below (Table 7, Table 8, and Table 9).

Figure 2 Venn diagram of overlap between HA and RES subgroups
HA RES

250 40 243

(b) Please provide data in a similar format as in Table 13-15 for the all-cause
discontinuation outcome, for the HA, RES and residual subgroups.

Response: A table for all-cause discontinuation in the subgroups is provided below
(Table 10).
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(c) please provide baseline characteristics of the patients in each subgroup so that
they can be compared with the baseline characteristics of the ITT population (i.e.
presented in the same format as Table 8 section B.2.3 in the submission).

Response: Tables with baseline characteristics for the subgroups can be found in the
appendix below (Table 27, Table 28, and Table 29).
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Table 7 ARR in HA, RES, and non-HA/RES subgroups (OPERA | and Il pooled analysis)

IFNB-1a OCR Rate ratio 95% CI P value Interaction
N (patients) | n (event) ARR N (patients) | n (event) ARR =
ITT 829 334 0.291 827 194 0.156 0.535 0.435-0.659 <0.0001 -
HA 140 64 0.313 143 23 0.099 0.317 0.181-0.556 <0.0001 0.0346
RES 140 78 0.394 150 40 0.151 0.384 0.243-0.607 <0.0001 0.0811
non- 567 189 0.250 556 137 0.173 0.691 0.538-0.888 0.0038 -
HA/RES

ARR: annualised relapse rate; Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving severe.

Table 8 CDP-12 in HA, RES, and non-HA/RES subgroups (OPERA | and Il pooled analysis)

IFNB-1a OCR Hazard ratio 95% ClI P value Interaction
N (patients) | n (event) | % (event) | N (patients) | n (event) | % (event) =
ITT 829 113 13.6 827 75 9.1 0.60 0.45-0.81 0.0006 -
HA 140 22 15.7 143 12 8.4 0.47 0.23-0.95 0.0311 0.5109
RES 140 20 14.3 150 15 10.0 0.65 0.33-1.29 0.2163 0.8490
non- 567 74 13.1 556 49 8.8 0.61 0.42-0.87 0.0065 -
HA/RES

CDP: confirmed disability progression; Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving
severe.
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Table 9 CDP-24 in HA, RES, and non-HA/RES subgroups (OPERA | and Il pooled analysis)

IFNB-1a OCR Hazard ratio 95% CI P value Interaction
N (patients) | n (event) | % (event) | N (patients) | n (event) | % (event) =
ITT 829 87 10.5 827 57 6.9 0.60 0.43-0.84 0.0025 -
HA 140 17 12.1 143 10 7.0 0.50 0.23-1.09 0.0763 0.6898
RES 140 20 14.3 150 14 9.3 0.61 0.31-1.22 0.1566 0.9853
non- 567 53 9.3 556 34 6.1 0.60 0.39-0.92 0.0169 -
HA/RES

CDP: confirmed disability progression; Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving
severe.

Table 10 All-cause discontinuation in HA, RES, and non-HA/RES subgroups (OPERA | and Il pooled analysis)

IFNB-1a OCR Odds ratio 95% CI P value Interaction
N (patients) | n (event) | % (event) | N (patients) | n (event) | % (event) ==
ITT 829 169 20.4 827 101 12.2 0.54 0.41-0.71 <.0001 -
HA 140 28 20.0 143 18 12.6 0.58 0.30-1.11 0.1000 0.8508
RES 140 26 18.6 150 17 11.3 0.56 0.29-1.10 0.0913 0.8989
non- 567 117 20.6 556 69 12.4 0.54 0.39-0.75 0.0003 -
HA/RES

Cl: confidence interval; HA, highly active inadequate responders; IFNB-1a: interferon beta-1a; ITT, Intention-to-treat; OCR: ocrelizumab; RES, rapidly evolving severe.
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A10. Appendix E states that a greater reduction of CDP12 and CDP24 was observed
for ocrelizumab than with IFNB-1a across all subgroups. Patients with baseline weight
<75 kg showed a greater reduction in CDP12 and CDP24 in the OCR versus IFN
groups compared with patient with baseline weight = 75 kg. Please provide empirical
evidence to support these statements (e.g. tables and/or forest plots).

Response: The forest plots for subgroup analysis based on baseline characteristics
are provided in the submission to NICE, Appendix E Figures 34-35.

A11. Please explain the rationale for stratifying analyses by USA versus rest of the
world groups and for stratifying analyses by baseline EDSS values of <4.0 versus
24.0 (submission Table 10).

In randomized controlled trials it is generally of value to stratify randomized treatment
allocation by important prognostic factors (e.g. severity of disease) in order to
promote balanced allocation within strata (2). Since baseline EDSS>=4 is known to
be a strong prognostic factor for future disability progression in RMS patients (3) it
was included as a stratification factor for the WA21092 and WA21093 studies.

For multicentre trials that cannot be stratified for centre due to small number of
patients within many centres, randomisation should be stratified by country or region
(4). Since many centers in the WA21092 and WA21093 studies were expected to
have only very few patients, randomization was stratified by region (US as largest
single country vs. rest of the world).

A12. Please explain why the analysed population for the NEDA outcome was
restricted to patients with an EDSS score of 22 at baseline.

Response: No Evidence of Disease Activity (NEDA) was a pre-specified secondary
endpoint analysed only in the subgroup of patients with a baseline EDSS score = 2.
The NEDA ITT analysis was not pre-specified as each individual disease activity
component (relapses, confirmed disability progression, Gd-T1 lesions, and new or
enlarging T2 lesions) had already been assessed in other pre-specified ITT analyses.

For completeness, NEDA in the ITT population was also tested in a post-hoc
exploratory analysis. The post hoc analysis including all patients in the ITT population
showed that ocrelizumab significantly increased the likelihood of achieving NEDA
status compared with IFNB-1a.
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Figure 3 NEDA results in OPERA | and Il (ITT population, post hoc analysis)
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*Compared using the Cochran—-Mantel-Haenszel test stratified by geographic region (US vs rest of world) and baseline EDSS
score (< 4.0 vs 2 4.0).

Cl, confidence interval; EDSS, Expanded Disability Status Scale; IFNB-1a, interferon beta-1a; ITT, intention-to-treat; NEDA, no
evidence of disease activity.

MTC analyses

A13. Please provide the programming code for each MTC analysis.
Response: The JAGS programming codes can be found in the Appendix below.

A14. Priority question. Page 104 of the Appendix states that 13 studies were
excluded from the MTC but Table 9 in the Appendix appears to suggest that up to 19
studies were excluded. However, Table 9 in the Appendix does not provide any
reference citation numbers so it is not fully clear which studies are being referenced.
Furthermore, 23 separate MTCs were conducted rather than just one and it is not
clear which of the 46 studies included in the systematic review were excluded from
each specific MTC and why.

Response: Thirteen studies were excluded for all MTCs. Table 9 mentions an
additional six studies for which treatment arms were excluded due to unlicensed
treatment regimens.

The specific treatment regimens that were unlicensed and not considered suitable for
inclusion in the network are as follows;
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e ALEM 24mg: All studies including this treatment (CAMMS223 and CARE MS-
II) also reported data for other relevant treatments so only the ALEM 24mg arm
has been excluded for these trials;

e DAC 300mg, Q4W: The only trial including this treatment arm (SELECT) also
reported data for other relevant treatments so only the DAC 300mg, Q4W arm
has been excluded for this trial;

e OCR 2000mg: The only trial including this treatment arm (Kappos 2011) also
reported data for other relevant treatments so only the OCR 2000mg arm has
been excluded for this trial;

e PEG-INFB-1A, 125mcg, Q4W: The only trial including this treatment arm
(ADVANCE) also reported data for other relevant treatments so only the PEG-
INFB-1A, 125mcg, Q4W arm has been excluded for this trial;

e SC IFNB-1b 500mcg, EOD: The only trial including this treatment arm (Knobler
(1993)) also reported data for other relevant treatments so only the SC IFNB-
1b 500mcg, EOD arm has been excluded for this trial.

(a) For each of the MTCs conducted please provide a table listing the studies that
were excluded and the reason(s) why.

Response: Thirty-three studies were eligible for inclusion in the MTCs. However, not
all of these studies reported outcomes of interest for the individual MTCs. A table
listing the included studies per outcome is provided below and reasons for exclusion
of studies are described.

Table 11 Summary of included studies per outcome in MTCs

Study Reference/ID ARR CDP-12 CDP-24 All cause
Discontinuations

ADVANCE v Y v Y

AFFIRM Y Y v Y

BEYOND Y v v/

Bornstein 1987 v

BRAVO Y Y v

Calabrese et al, 2012 Y

CAMMS223 Y A1) v v

CARE-MS | v 1) W v

CARE-MS I YV V(1) Y Y

CLARITY YV YV Y Y
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CombiRx Y v

CONFIRM Y y Y Y
Copolymer 1 MS trial Y Y Y
DECIDE y y Y Y
DEFINE Y y Y Y
Etemadifar 2006

EVIDENCE Y Y Y Y
FREEDOMS Y y Y Y
FREEDOMS I y y Y Vv
GALA Y

IFNB MS Y Y y
INCOMIN Y 2) Y
MSCRG YV v Y
OPERA | y y Y y
OPERA II Wy Y Y Y
PRISMS Y Vv
REGARD Y Y Wy
SELECT Wy y Y Y
Stepien et al, 2013 YV

TEMSO Y Wy . Vv
TENERE Y Wy
TOWER Y y Y y
TRANSFORMS Y Y Y
Total number of data 30 22 21 26
inputs included

(1) CDP-12 includes HAS MTC input based on CAMMS223, CARE-MS |, and CARE-MS |l
(2) base-case CDP-24 NMA excludes INCOMIN. Sensitivity analysis including INCOMIN is provided in NICE submission
Appendix (Figure 19).
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ARR:

Thirty-one studies reported data on this outcome. However, Etemadifar (2006)
reported the mean number of relapses rather than the ARR and there are a number
of inconsistencies within the paper itself. For these reasons this trial is excluded from
the MTC for this outcome.

CDP-12:

Twenty-one studies reporting data for CDP-12 or ‘sustained disability for 12 weeks’
were included in the MTC for this outcome. Results of the pooled meta-analysis of
CAMMS223, CARE MS | and CARE MS Il published in the HAS report were also
included as the 22nd data input.

CDP-24:

Twenty-two studies reporting data for CDP-24 or ‘sustained disability for 24 weeks’
were included in the MTC for this outcome. However, the INCOMIN trial was
excluded from the base-case network. The INCOMIN study is an outlier and widely
regarded as such by the clinical community (see NICE submission page 42). (For
completeness, sensitivity analysis of CDP-24 including the INCOMIN trial is
presented in NICE submission Appendix Figure 19)

All-cause discontinuation: Twenty-six studies reported data on this outcome.

(b) The statement in the bottom-left cell of Table 9 of the Appendix appears to imply
that the statistical power of studies was related to study duration. Please explain this.
The calculations for ARR, CDP12, CDP24 and all-cause discontinuation specified on
pages 133-135 of the Appendix appear to be independent of the statistical power of
primary studies, so why is this relevant?

Response: The statement in the bottom-left cell of Table 9 of the Appendix states the
following: “Studies with a controlled treatment duration of less than 48 weeks were
not considered suitable for inclusion because they were not powered for clinical
outcomes”.

What is meant here is not that the statistical power of these studies was related to
study duration. But rather that in trials with a controlled treatment duration of less than
48 weeks the statistical power was calculated to meet primary outcomes that are not
clinical in nature. Indeed, these studies were all powered on primary outcomes
related to MRI activity or frequency of adverse events (Table 12). This is relevant
because these short trials are therefore unlikely to be powered to produce evidence
on the clinical endpoints that are of interest in our MTC analyses — if such outcomes
were even collected as secondary outcomes. This is why these trials were excluded
from our MTC analyses.

(c) Please explain why a cut-off of 48 weeks was considered appropriate for

excluding studies rather than, say, 36 weeks or 96 weeks. Was this a pragmatic
decision to maximise data availability for MTCs or based on clinical reasons? Was
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sensitivity analysis conducted to ascertain the impact of the time cut-off on MTC
results?

Response: This was a clinical decision, whereby at least 48 weeks (~1 year) was
judged to be the shortest time period to meaningfully measure clinical outcomes. This
is supported by trials which are shorter than 48 weeks that do not report clinical
outcomes such as disease progression.

The impact of different follow-up times was assessed in sensitivity analysis by way of
meta-regression on trial duration (see response to question A19).

(d) Please explain the “feasibility” assessment referred to on page 42 of the
submission and on pages 104 and 106 of the Appendix. This appears to be a post-
hoc determination and application of eligibility criteria. Why were the eligibility criteria
not pre-specified, as is normally considered good practice in evidence synthesis?

Response: In this field some decisions can only be made post-hoc, i.e. after the
systematic literature review (SLR) was conducted. One example concerns outcomes:
it is not usually known which trials report a given outcome before the SLR is
completed in full, therefore it is not possible to know or pre-specify what the network
will look like ahead of time or even whether it will be connected. Hence the need for a
feasibility assessment step, after the SLR is conducted.

One possible outcome of the careful consideration and comparison of the trials that
were picked up in the SLR, can be exclusion of trials due to lack of similarity. Back to
the example of outcomes, if outcome definitions differ too much between trials, it is
only after a thorough feasibility assessment of all outcome definitions reported by the
trials picked up in a SLR that a determination can be made as to the appropriateness
of their synthesis in an MTC.

The same judgment had to be made with respect to trial duration. Once we observed
the large variation in length of trials picked up in the SLR (patient follow-up varied
from 12 to 240 weeks across the studies), we estimated based on the arguments
stated in response to question A14.b and after consulting with our medical colleagues
that trials under 48 weeks in duration were too different in objective and design from
the other trials and therefore were not appropriate for inclusion in our MTC analyses.
These trials were therefore excluded at that point in the process: after completing the
SLR but before running our MTC analyses.
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Table 12 Summary of study designs of 11 excluded studies

albumin)

Trial ID Treatment Follow up | Primary outcome Secondary outcome measures
duration measures
(weeks)
Kappos 2011 Placebo 96 Total number of Gd Annualized protocol-defined relapse rate (defined as the
enhancing T1 lesions occurrence of new or worsening neurological symptoms
IM IFNB-1a 30 pg, QW observed on brain MRI | attributable to MS, and immediately preceded by a stable or
scans for weeks 12, improving neurological state of at least 30 days); proportion of
OCR 600 mg 16, 20, and 24 versus | relapse-free patients; total number of Gd-enhancing T1
placebo lesions (all data points from 4-24 weeks); total number of new
OCR 2000 mg Gd enhancing T1 lesions; change in total volume of T2 lesions
from baseline to week 24; safety and tolerability of two dose
regimens of OCR versus placebo and IFNB-1a at week 24
and safety of OCR.
European/Canadian | Placebo 36™ (open The total number of The total volume of enhancing lesions, proportion of patients
Glatiramer Acetate label) enhancing lesions with enhancing lesions, number of new enhancing lesions,
trial GA 20 mg, QD number of new lesions on T2-weighted images, percent
change of lesion volume on T2-weighted images and change
in the volume of hypointense lesions on T1-weighted images
GATE Placebo 60" week The total number of ARR, EDSS score change from baseline to month 9,
OLE Gd-enhancing lesions | cumulative combined unique active lesions during months 7
Generic GA 20mg, QD optional (ie, the cumulative through 9, change in T2-weighted hyperintense lesion number
number of new and and volume from baseline to month 9, change in
Brand GA 20mg, QD persisting Gd- nonenhancing T1-weighted hypointense lesion volume from
enhancing lesions) baseline to month 9, percentage change in normalized brain
during months 7 volume from baseline to month 9, and proportion of
through 9 participants who were free of disease activity at month 9.
IMPROVE Placebo 24 The number of The number of combined unique active lesions /patient/scan
combined unique during the double blind phase
active MRI brain
SC IFNB-1a 44 ug, TIW lesions at week 16
Knobler 1993 Placebo (human serum 312* Not reported Number of exacerbations and changes from baseline in

EDSS and NRS values
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SC IFNB-1b 250 pg, EOD

SC IFNB-1b 500 pg, EOD

REFORMS SC IFNB-1a 44 ug, TIW 112 Mean change in The mean difference in injection-site pain from pre-injection to
subject-reported immediately post-injection and to 10 min post-injection, the
SC IFNB-1b 250 g, EOD injection-site pain proportion of pain-free patients, number and_ severity of
relapses, assessments of the treatment of side effects,
patient-rated treatment satisfaction, and rater-blinded
assessment of injection-site redness.
Saida 2012 Placebo 24* Percentage of patients | Percentage of patients free from relapse over six months and
free from Gd enhanced | safety measures.
FINGO 0.5 mg, QD lesions at 3 and 6
months
Saida 2016 Placebo Not Total number of new Total number of new Gd+ lesions from baseline to week 24,
reported Gd+ lesions from week | new/newly enlarging T2 lesions from baseline to week 24
12t0 24
DMF 240 mg, BID Not
reported
Saida 2017 NAT 300mg, Q4W 32 Rate of development of | Cumulative number of new active lesions, adjusted ARR (the

Placebo

new active lesions over
24 weeks

frequency of clinical exacerbations over 24 weeks was
assessed using an annualized relapse rate that was
calculated for each treatment group as the total number of
relapses experienced in the group over the 24 weeks of
treatment, divided by the total number of subject-years
followed in the study. Obtained from a Poisson regression
model, adjusted for the baseline relapse rate), cumulative
number of Gd+ lesions, cumulative number of new or newly
enlarging, non-enhancing T2-hyperintense lesions, number of
participants relapse free, change from baseline to Weeks 12
and 24 in the Global Assessment of Well-Being as assessed
by participants using a VAS, concentration of natalizumab in
serum,

number of participants with AEs
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Teriflunomide MS Placebo 36 Number of combined Number of T1 enhancing lesions; number of T2 active lesions;

Trial unique active (new and | number of patients with combined unique active T1 enhancing
TERI 7 mg, QD persisting) lesions per | and T2 active lesions; percentage change from baseline to
MRI scan during the endpoint in the burden of disease (T2 lesion volume); number
TERI 14 mg, QD 36-week double blind of patients experiencing an MS relapse; ARR; number of
treatment phase relapse patients requiring a course of steroids
Wroe 2005 Placebo (Slow) 12* Frequency of adverse | Exacerbations
events
Placebo (Rapid)

SC IFNB-1b (Slow) 250 g,
EOD

SC IFNB-1b (Rapid)
250 ug, EOD

This table is a subset of Table 10 as included in the NICE submission Appendix.

QD: Once daily, BID: Twice daily, EOD: Every other day, QW: Once weekly, Q2W: Twice weekly, TIW: Three times weekly, Q4W: Once every four weeks, pg: Microgram, mg: milligram, ALEM:
alemtuzumab, DAC: daclizumab HYP, DMF: dimethyl fumarate, FINGO: fingolimod, GA: glatiramer acetate, IM IFNB-1A: Avonex (intramuscular interferon beta-1a), NAT: natalizumab, OCR:
ocrelizumab, PEG-IFNB-1A: peginterferon beta-1a, SC IFNB-1A: Rebif (subcutaneous interferon beta-1a), SC IFNB-1B: subcutaneous interferon beta-1b, TERI: teriflunomide. * date reported by
study authors in months or years; in bold, clinical secondary outcomes
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A15. Priority question: company submission Appendix pages 133-134 briefly
describe the general methods used to estimate the risk ratios for ARR, the hazard
ratios for CDP12 and CDP24, and the odds ratios for all-cause discontinuation that
were calculated in MTC analyses. However, the data extracted from the studies to
enable these calculations are not reported in the submission. For each MTC analysis
please provide the specific input data for the analysis, so that it is clear how these
data were obtained from the data given in each study report (e.g. the numbers at risk
at each time point, number of events, etc).

Response: The input tables for the MTCs are provided in the appendix below (Table
30, Table 31, Table 32, Table 33, Table 34, Table 35, Table 36, Table 37, Table 38,
and Table 39).

A16. Priority question: company submission Appendix page 133 describes the
methods of analysing adjusted and unadjusted annualised relapse rates but the
methods are stated as being identical.

(a) Please confirm whether the description of the analyses is correct.

Response: This is correct. The same approach was taken in MTC whether the input
was taken from a reported adjusted or unadjusted analysis. In case both unadjusted
and adjusted results were provided in a publication then the adjusted results were to
be preferred. In the review only 3 studies reported both adjusted and unadjusted
ARR.

(b) Please explain how the inclusion of adjusted and unadjusted relapse rates in MTC
analyses influences interpretation of the results. Was sensitivity analysis conducted to
clarify the impact of (lack of) adjustment?

Response: This was primarily a pragmatic decision with a preference to include as
many studies as possible. 10 studies reported unadjusted ARR only, 17 studies
reported adjusted ARR only and 3 studies, AFFIRM; OPERA 1 & OPERA 2, reported
both. Additionally, for a sensitivity analysis with an alternative definition of ARR
TENERE reported an adjusted and unadjusted ARR. The few studies that reported
both are shown below and do not show a large difference between the adjusted and
unadjusted results in terms of the estimated rate ratio which is the basis of the MTC
analysis.

Table 13 Comparison of adjusted and unadjusted ARR

Trial Intervention Reported | Estimated Reported Estimated
Adjusted | Adjusted Unadjusted | Unadjusted
ARR Rate Ratio | ARR Rate Ratio
AFFIRM Placebo 0.73 n/a 0.64 n/a
NAT 300 mg, Q4w 0.23 0.32 0.22 0.34
OPERA 1 SC IFNB-1a 44 mcg, | 0.292 n/a 0.245 n/a
TIW
OCR 600 mg 0.156 0.53 0.136 0.56
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OPERA 2 SC IFNB-1a 44 mcg, | 0.290 n/a 0.254 n/a

TIW

OCR 600 mg 0.155 0.53 0.138 0.54
TENERE* Placebo 0.23 n/a 0.23 n/a

TERI 7 mg, QD 0.44 1.91 0.43 1.87

TERI 14 mg, QD 0.27 1.17 0.27 1.17
* For TENERE these results are provided for a sensitivity analysis of ARR only so these results were not used for the MTC.
For the primary analysis of ARR included in the MTC only an adjusted ARR is reported.

In general, as the MTC analysis were based on the log of the rate ratio as a treatment
effect estimate, the use of adjusted and unadjusted ARR estimates where both are
reported would only translate into differences between adjusted and unadjusted rate
ratios in the case of an imbalance through randomization or through an imbalance in
missing data between randomized arms. Assuming well conducted clinical trials we
assume minimal differences between the use of adjusted and unadjusted estimates in
the context of an MTC.

(c) Where adjusted relapse rates were used please provide details of the variables
that were adjusted for and comment on the significance of any differences in the
adjustments between the studies.

Response: For the 20 studies that reported an adjusted ARR the covariates adjusted
for are shown below. The most common covariate to adjust for was baseline EDSS
followed by region.

Table 14 Summary of covariates adjusted in studies

Covariates included in estimate of adjusted ARR
Trial ID Baseline EDSS |Region Prior Relapses Age Other
(n =20) (n =15) (n=14) (n=11) (n=5) (n=2)
Yes: <4.0 vs. Yes: <40 vs.
ADVANCE >=4.0 Yes: in last 3 years |240
AFFIRM Yes: in last 1 year
BRAVO Yes Yes Yes: in last 2 years
CARE-MS | Yes
CARE-MS II Yes
CLARITY Yes
Yes: 2.0 Yes: <40 vs.
CONFIRM vs.>2.0 Yes:in last 1 year |240
Prior
Interferon
Yes: 2.5 Yes: <35 vs. Beta Use: Yes
DECIDE vs.>2.5 Yes >35 vs. No
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DEFINE Yes Yes Yes
EVIDENCE Yes: Center
FREEDOMS |Yes Yes Yes: in last 2 years
FREEDOMS Il |Yes Yes Yes: in last 2 years
Presence of
T1 lesions,
Volume of T2
GALA Yes Yes Yes: in last 2 years lesions
Yes: <4.0 vs. Yes: US vs.
OPERAI >=4.0 ROW
Yes: <4.0 vs. Yes: US vs.
OPERAII >=4.0 ROW
Yes: 2.5 Yes: <35 vs.
SELECT vs.>2.5 Yes:in last 1 year |>35
TEMSO Yes Yes
TENERE Yes Yes
TOWER Yes Yes
TRANSFORMS|Yes Yes Yes: in last 2 years

(d) The definition of annualised relapse rate differed among the included studies (e.g.
any relapses, confirmed relapses, protocol-defined relapses, qualifying relapses) and
some studies conducted sensitivity analyses on the different definitions (e.g.
CombiRx, CONFIRM, DEFINE, REGARD, TENERE). Please explain how variation in
the definitions would influence interpretation of the MTC results. Where studies
reported more than one definition of the annualised relapse rate please explain which
definition was used in the MTC analyses.

Response: The definition of relapse used in the primary (or if relapse was not
primary then first secondary) endpoint was taken in each case for the MTC. A
summary table with ARR and relapse definitions for each study included in the MTC
is found in the appendix below (Table 40).

In general, the different definitions of relapse used appear to affect the absolute levels
of ARR but have a limited impact on the estimated rate ratio. The results below for
CombiRx and Opera illustrate this (Table 15). Based on these data we expect a
negligible impact on the MTC.

Table 15 Comparison of protocol defined relapses and all relapses

Protocol Defined Relapses | All relapses (PDR+NPDR)
(PDR)
Trial Intervention Reported Estimated Reported Estimated
ARR Rate Ratio ARR Rate Ratio
CombiRX | IM IFNB-1a 30 mcg, QW 0.16 n/a 0.32 n/a
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GA 20 mg, QD 0.11 0.69 0.23 0.72
OPERA 1 | SC IFNB-1a 44 mcg, TIW | 0.292 n/a 0.381 n/a

OCR 600 mg 0.156 0.53 0.222 0.58
OPERA 2 | SC IFNB-1a 44 mcg, TIW | 0.290 n/a 0.380 n/a

OCR 600 mg 0.155 0.53 0.217 0.57

A17. Priority question: In section B.2.9.1 (page 69) an assumption is made that
hazards are proportional for CDP outcomes. Please provide a justification for this
assumption.

Response: The assumption of proportional hazards for CDP outcomes was made
based upon examination of the Opera | and Opera |l data. Plots of log(-cumulative
hazard) for CDP-12 and CDP-24 show that the lines are reasonably parallel from
around 3 months onwards. While we cannot assess such data for trials by other
manufacturers we believe based on this evidence that it is reasonable to assume that
the proportional hazards assumption will also hold in the other trials included in the
MTC.

Figure 4 Overview of log(-cumulative hazard) plots in OPERA | and Il

Operal: CDP-12 Opera ll: CDP-12

ENDPOINT: "CDP for 12 Weeks™

£
s
£
g

in (Cumulative Hazard)

0 10 20

0 10 20 30

Time in months

Time in menths

Planned Arm Code IFN beta-1a OCR 600mg
Planned Arm Code IFN beta-1a OCR 600mg

EeAZ100 M FepatINAAL2. i COPE2 YL 050 ez pe 72T 1132

30

Opera l: CDP-24 Opera ll: CDP-24

33




A18. Priority question: company submission Appendix pages 133-134 describe the
methods of analysing CDP12 and CDP24 outcomes in the MTCs but the definition of
the event (CDP) is not explicitly considered. According to the study publications there
appear to be differences between studies in the EDSS cut-off values used to
determine disability progression.

(a) Please provide details of any differences between studies in the definitions of CDP
and comment on the significance of these for interpretation of the MTC results.

Response: A full list of CDP-12 and CDP-24 definitions used in each trial are
presented in Table 41 and

Table 42 in the appendix below. There were two key definitions of CDP used by the
majority of studies:

1) An increase of at least 1.5 points on the EDSS score from a baseline score of
0 or an increase of 1 point or more from a baseline score of 1
2) A 1 point change in EDSS score

A sensitivity analysis was performed whereby the more stringent criteria (definition #1
above) were applied to the OPERA studies. The results presented below indicate that
there is limited impact on results and we are confident in the MTC results using
different definitions.

Table 16 Comparison of different CDP definitions in OPERA | and Il

IFNB-1a (Rebif) OCR (N=827) Stratified analysis
(N=829)

Patients with event | Patients with event | Log rank | Hazard ratio

n % n % p value Hazard 95% ClI
ratio
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OPERA definition 113 13.6 75 9.1 0.0006 0.60 0.45-0.81
CDP-12
More stringent 109 131 69 8.3 0.0003 0.57 0.42-0.78
CDP-12
OPERA definition | 87 10.5 57 6.9 0.0025 0.60 0.43-0.84
CDP-24
More stringent 84 10.1 51 6.2 0.0008 0.56 0.39-0.79
CDP-24

(b) On page 134 of the Appendix it is stated that the appropriateness of the method
for analyzing CDP12 and CDP24 outcomes was assessed by reviewing the studies
that reported both HRs and count data. Generally the observed and derived hazard
ratios are similar. Please provide the data from these studies comparing HRs and
counts to justify this assertion.

Response: The forest plots below indicate the similarity between observed and
derived HRs from count data and support our method for analysing CDP-12 and
CDP-24.

Figure 5 Forest plot of observed and derived HRs for studies reporting both
HRs and count data for CDP-12

ADVANCE: PEG-INFE-1A 2W 125 meg, Q2W vs, Placebo -
AFFIRM: MNAT 300 mg, Q4W vs, Placebo -
BRAVO: IM IFNB-1a 30 mog, QW vs. Placebo -
CLARITY: CLAD 3.5mgkg vs. Placebo -
CLARITY: CLAD 5.25mg/kg vs. Placebo -
COMFIRM: DMF 240 mg, BID vs. Placebo = P ——
CONFIRM: GA 20 mg, QD vs. Placebo - —
DECIDE: DAC 150 mg , Q4W vs. IM IFNB-1a 30 meg, OW <
DEFINE: DMF 240 mag, BID vs. Placebo - —
EVIDENCE: SC IFNB-1a 44 mog, TIW vs, IM IFNB-1a 30 mog, QW -
FREEDOMS Il : FINGO 0.5 mg, QD vs. Placebo =
FREEDCMS: FINGOD 0.5 mg, QD vs. Placebo - —
OPERA |: OCR 800 mg vs. SC IFNB-1a 44 mcg, TIW -
OPERA I : OCR 600 mg vs. SC IFMB-1a 44 meg, TIW -
SELECT: DAC 150 mg , Q4W vs, Placebo -
TEMSO: TERI 14 mg, Q0 vs. Placebo -
TEMSO: TERI 7 mg, QD ve. Placebo - —
TOWER: TERI 14 mg, QD vs, Placebo - T
TOWER: TERI 7 mg, QD vs. Placebo -

T T T L BN B B B |

0.1 0z 03 07 1 2
Hazard Ratio

| Ohservad” Derived from Count Data

* Derived from estimated log HR and estimated SE (log HR)
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Figure 6 Observed and derived HRs for studies reporting both HRs and count
data for CDP-24

BRAVO: IM IFNB-1a 30 meog, QW vs. Flacebo 5
CAMMS223: ALEM 12 mg vs. SC IFNB-1a 44 mcg, TIW 4
CARE-MS I: ALEM 12 mg vs. 5C IFNB-1a 44 meg, TIW 4
CARE-MS II; ALEM 12 mg vs. SC IFNB-1a 44 mcg, TIW o

CONFIRM: DMF 240 mg, BID vs. Placebo -

COMFIRM: GA 20 mg, QD vs. Placeba -

DECIDE: DAC 150 mg , Q4W vs. IM IFNB-1a 30 meg, QW 4
EFINE: DMF 240 mg, BID vs. Placebo 4
EVIDEMCE: SC IFNB-1a 44 mcg, TIW v, IM IFNB-1a 30 mog, QW o

FREEDOMS Il : FINGO 0.5 mg, 0D vs. Placebo

FREEDOMS: FINGO 0.5 mg, QD vs. Placebo o
INCOMIN: SC IFNB-1b 250 mog, EOD vs. IM IFNB-1a 30 meg, QW 4
OPERA I: OCR 600 mg vs. SC IFNB-1a 44 mg, TIW 4

QPERA Il ; OCR 600 mg vs. SC IFNB-1a 44 meg, TIW 4

SELECT: DAGC 150 mg , Q4W vs. Placebo =
. 0.1 - 0.2 . 0.3 . 0.7 1 . 2
Hazard Ratio

Obsered* Derived from Count Data

* Derived from estimated log HR and estimated SE (log HR)

A19. Priority question: Meta-regression on study duration was employed in MTC
analyses. Although network diagrams are given for these analyses, few other details
of these analyses are provided in the submission.

(a) Please explain the rationale for these analyses.

Response: The base-case analysis includes data from studies with a duration
between 48 weeks to 240 weeks. It assumes that treatment effects are constant over
this period. The meta-regression on study duration was conducted to explore whether
the time at which the outcome was observed (follow-up time) influenced the relative
treatment effects.

(b) Please describe the method employed for fitting the meta-regression model for
each outcome.

Response: For each outcome, the appropriate MTC model was extended by
incorporating follow-up time as a continuous covariate in a meta-regression. As
advised by NICE DSU TSD3 (5) the regression covariate was centered on the mean
trial duration. The model used for the analysis was "The same interaction effect for all
treatments" model as defined in TSD3 with placebo chosen as the reference
treatment. We acknowledge this requires more assumptions to be made on the form
of the treatment and study duration interaction but this was a pragmatic decision
based on the data available to perform the meta-regression.
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(c) Please present the results of each meta-regression analysis in such a way that
they can be compared against the results of the meta-analyses (e.g. tables and/or
forest plots comparable to those currently given in the submission for the MTC
results). Please provide the estimates of model fit for the meta-regression and the
corresponding meta-analysis of each outcome.

Response: Forest plots of each meta-regression analysis compared with the base
case MTC are provided below. The estimates of model fit for the meta-regression are
provided in the NICE submission Appendix D Tables 16, 19, 22, and 25.

The forest plots and estimates of model fit indicated that differences in study duration
had negligible impact on results and supported the base case analysis.

Figure 7 Forest plot for ARR meta-regression on study duration

Figure 8 Forest plot for CDP-12 meta-regression on study duration
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Figure 9 Forest plot for CDP-24 meta-regression on study duration

Figure 10 Forest plot for all-cause discontinuation meta-regression on
study duration

AZ20. Priority question: company submission Appendix D presents results of
heterogeneity assessments in the MTC, with forest plots provided for the direct

pairwise meta-analysis comparisons where moderate to high heterogeneity had been
identified (12 50%-75%,).

(a) Please would you provide the forest plots for all of the remaining pairwise direct
comparisons as indicated in Appendix Table 27, with heterogeneity statistics
included. This will enable us to check the consistency of these point estimates with
those from the MTC.

Response: The forest plots for all pairwise direct comparisons are provided in the
appendix below.
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(b) Please would you supply the forest plots for all the direct pairwise meta-analysis
comparisons for the sub-group MTCs (i.e. for the HA and RES subgroups).

Response: Most inputs into the subgroup MTCs were extracted as pooled estimates
as no individual study data were available (see Table 17 in the NICE submission).
Only 1 link in all of the subgroup MTCs was informed by individual estimates reported
in two studies. The pairwise meta-analysis for this link is shown below and indicated
low heterogeneity (Figure 11).

The lack of direct pairwise meta-analysis comparisons in HA or RES subgroups
highlights the general limitations of the subgroup MTCs as summarised in the NICE
submission (see Section B.2.9.1); i.e. (i) potential publication bias due to post hoc
nature of subgroup analyses (favourable subgroup results are more likely to be
reported while unfavourable results are more likely to be withheld); (ii) subgroups
break randomization in MTCs as trials were not stratified by these subgroups at the
outset; and (iii) subgroup data are not reported by many of the trials, resulting in
disconnected networks.

Figure 11 Heterogeneity assessment for ARR in RES subgroup: alemtuzumab vs IFNB-
1a (Rebif)

ALEM 12 mg SC IFNB-1a 44 mcg, TIW Incidence Rate
Study Relapse Exposure Relapse Exposure RR 95%-Cl Ratio
CARE-MS | 42.00 210.00 50.02 122.00 0.49 [0.32;0.74] ———
CARE-MS I 66.66 202.00 54.60 84.00 0.51 [0.36; 0.73] —_—
]
Fixed effect model 0.50 [0.38;0.65] -~
Random effects model 0.50 [0.38; 0.65] _

Heterogeneity: I* = 0.0%, ©° = 0, p = 0.8855 ! ! !
0.5 1 2

Subgroup analyses were pre-specified as pooled analyses in OPERA | and Il due to
the small sample size of the subgroups in individual studies. However, in response to
this question post hoc analyses were conducted to assess the heterogeneity in HA
and RES subgroups in OPERA | and Il (Figure 12, Figure 13, Figure 14, Figure 15,
Figure 16, and Figure 17).

Most pairwise meta-analysis comparisons in OPERA | and Il indicated low
heterogeneity, except for ARR in the HA subgroup. Conclusions based on these
comparisons should be drawn with caution due to the small sample size of subgroups
in individual studies and general limitations of subgroup MTCs as summarised above.

Figure 12 Heterogeneity assessment for ARR in HA subgroup: ocrelizumab vs
IFNB-1a (Rebif)

39



QOcrellzumaly Reblf Incidence Rate

Study Relapse Exposure Relapse Exposure RR 95%-Cl Ratlo
Opera 1 22 13200 44 144.00  0.55 [0.33;0.91] P
Opera 2 6 15400 43 136.00  0.12 [0.05; 0.29] —-——i
)
Fixed effect model 0.33 [0.21; 0.50] -¢:':=-
Random efiects modal 0.27 [0.06; 1.19] ——-ﬂ—-
Hetorogeneity: £ = 88.7%, 1 = 1.0161, p = 0.0029 ! !

0.1 0.5 1 2 10

Figure 13 Heterogeneity assessment for CDP-12 in HA subgroup: ocrelizumab
vs IFNB-1a (Rebif)

Study HR 95%Cl Hazard Ratio
Opera 1 0.68 [0.24; 1.94]
Opera 2 0.34 [0.13;091] ———+——F+—

Fixed effect model 0.47 [0.23; 0.96] —_—
Random effects model 0.47 [0.23; 0.96] -$-—
Heterogeneity: £ = 0,09, % = 0, p = 0.3470 ! !

0.2 0.5 1 ] 5

Figure 14 Heterogeneity assessment for CDP-24 in HA subgroup: ocrelizumab
vs IFNB-1a (Rebif)

Study HR 95%Cl Hazard Ratlo
Opera 1 0.62 [0.20; 1.93]
Opera 2 0.41 [0.14; 1.21]

Fixed effect model 0.50 [0.23; 1.09] ———
Rendom effects model 0.50 [0.23; 1.09] —
Heterogenelty: £ = 0,09, % = 0, p = 0.6059 ! ! I !

0.2 05 1 2 5

Figure 15 Heterogeneity assessment for ARR in RES subgroup: ocrelizumab vs
IFNB-1a (Rebif)

Qcrellzumab Reblf Incidence Rate
Study Relapse Exposure Relapse Exposure RR 95%-Cl Ratlo
Cpara1 17 150.00 47 138.00 0.33 [0.19; 0.58] ——‘—}—
Opera 2 24 15000 57 14200  0.40 [0.25; 0.64]
Fixed effect model 037 [0.26;053] —<
Random efiects modal 0.37 [0.26;0.58] ~——_—-

Hetorogeneity: £ = 0.0%, ¥ =0, p=0,6286 I T 1 T 1
0.2 0.5 1 2 5

Figure 16 Heterogeneity assessment for CDP-12 in RES subgroup: ocrelizumab
vs IFNB-1a (Rebif)
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Study HR 95%-Cl Hazard Ratlo

Opera 1 0.49 [0.18; 1.34]
Opera 2 0.85 [0.33; 2.17]
Fixed effect model 0.66 [0.33; 1501 _—
Random effects model 0.66 [0.33; 1.20] e
J 1

Heterogenelty: £ m 009, ¢ m 0, p m 0.4384 I I
0z 05 1 2 5

Figure 17 Heterogeneity assessment for CDP-24 in RES subgroup: ocrelizumab
vs IFNB-1a (Rebif)

Study HR 95%-Cl Hazard Ratlo
Opera 1 0.49 [0.18; 1.34]
Opera 2 0.74 [0.28; 1.98]

Fbaed effect model 0.61 [0.30; 1.22] —_—
Random effects model 0.61 [0.30; 1.22] e
Heterogenslty: £ = 0.0, 7 = 0, p = 0.5606 I I

0.2 0.5 1 2 5

UL

(c) Please explain what you mean by the “inconsistency model”. Does this assess the
consistency of direct and indirect evidence where there are closed loops in a network,
or some other aspect of consistency? Please provide an explicit definition of the
consistency assumption as employed in the MTC models. Please explain how the
MTC models were altered to remove the consistency assumption.

Response: The consistency of direct and indirect evidence where there are closed
loops in a network was evaluated by comparing the standard MTC model to an
inconsistency model, as recommended in the NICE Decision Support Unit (DSU)
Technical Support Document (TSD) 4 (6).

For each outcome, the MTC model was re-run without the assumption of consistency.
The purpose of this ‘inconsistency model’ is to provide a comparison with the
standard MTC model, and hence allow evaluation of whether the consistency
assumption is valid or not. Dropping the consistency assumption means that the
results are equivalent to a series of meta-analyses (one meta-analysis for each
comparison where data is available). The inconsistency model does not allow for the
estimation of treatment effects where no data is available (since we are not assuming
that the unknown treatment effect is consistent with the available treatment effects).

A21. Please supply the full citation for Turner et al.2015, as cited in Appendix D (page
135).

Response: Turner RM, Jackson D, Wei Y, Thompson SG, Higgins J. Predictive
distributions for between-study heterogeneity and simple methods for their application
in Bayesian meta-analysis. Statistics in Medicine. 2015;34:984-98.

A22. According to Appendix Table 12, the majority of studies considered for MTC
analyses were on treatment-experienced patients with relatively few being treatment-
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naive. Please justify the rationale for including both groups in the same analysis. Was
sensitivity analysis conducted on these groups? Please comment on how the results
from the MTC analysis apply to the anticipated use of ocrelizumab in clinical practice
in treatment-experienced and treatment-naive patients.

Response: Most included studies were in fact of a mixed population of both
treatment-naive and treatment-experienced, like the OPERA studies. This may not be
immediately clear from Table 12 as it only specifies whether studies were purely
treatment-naive or not. The proportion of pre-treated patients in studies, where
reported, is listed in Table 43 in the appendix below. Most studies did not report
subgroup analysis for treatment-naive and treatment-experienced patients and it was
therefore not feasible to do sensitivity analysis.

Subgroup analysis of the OPERA studies in treatment-naive and treatment-
experienced patients is provided in the NICE submission Appendix E. It demonstrated
that the treatment effect of ocrelizumab compared with IFNB-1a was observed in both
treatment-naive and treatment-experienced subgroups across ARR, CDP12 and
CDP24, consistent with the findings in the ITT population.

The anticipated licence for ocrelizumab is for adult patients with relapsing forms of
multiple sclerosis with active disease defined by clinical or imaging features. The
indication is therefore broad and reflects the trial evidence which included both
treatment-naive and treatment-experienced patients. The MTC results in mostly
mixed populations therefore reflect the anticipated use of ocrelizumab in clinical
practice in the broadest set of patient subtypes with RRMS.

AZ23. Priority question: According to pages 102-104 in the current ocrelizumab
submission, the daclizumab company submission to NICE conducted a MTC for
adverse events and these data were used to source the annual risk of adverse events
for the comparators. As IFNB-1a (Rebif) is common between the OPERA studies and
the daclizumab MTC, the ocrelizumab adverse event rates were adjusted using an
adverse event rate ratio estimated from adverse event rates for IFNB-1a (Rebif) from
the daclizumab submission and pooled analysis of OPERA | and II.

The source of the data given in Table 40 of the current ocrelizumab submission
appears to be Table 79 (page 214) in the daclizumab company submission. However,
these data are not referred to in the daclizumab submission as having been derived
from an MTC.

(a) Please confirm whether a MTC of adverse events was indeed conducted in the
daclizumab appraisal. If so, please provide a list of the studies included. Please
explain why that existing MTC was not updated to include the OPERA studies.

Response: This was incorrectly interpreted on our part. In the recently accepted
overview of AEs of comparator DMTs presented in the daclizumab appraisal, it was
stated in the Chapter 5 summary that a MTC for AEs had been conducted. However,
it was clarified further on in the chapter that an MTC could not be performed as
heterogeneity in AE reporting did not allow pooling of data. Annualised risks were
said to have been taken from trials but no further information is provided in the
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daclizumab appraisal about which studies and datacuts were used to derived the AE
data.

(b) Please comment on the reliability of the adverse event rate estimates for
ocrelizumab given that they were estimated by a post-hoc adjustment using external
data rather than by including the OPERA studies in an MTC.

Response: As clarified above, no MTC was conducted for AEs in the daclizumab
appraisal. Due to differences in the annualised risk of AEs with IFNB-1a (Rebif) as
reported in the daclizumab appraisal (table 79, page 214) and as observed in the
OPERA studies, we considered it appropriate to apply an adjustment to the
annualised risks derived from the OPERA studies in order to compare appropriately
with the external source.

This is a conservative assumption, as when no adjustment is applied and annualised
risks for ocrelizumab and IFNB-1a (Rebif) are derived from the OPERA studies whilst
annualised risks for other comparators are derived from the daclizumab appraisal, the
ICERSs for ocrelizumab versus comparators decrease marginally by 1-3%.

A24. In the BRAVO trial the placebo was matched to laquinimod (oral capsule once
daily) whereas the active comparator of interest (interferon beta-1a) was administered
intra-muscularly once per week. There was no placebo matched to interferon beta-1a
in BRAVO. Please explain why BRAVO was included in the MTC and how the lack of
a matched placebo affects interpretation of the MTC results.

Response: Although the open-label design of the IFNB-1a arm in the BRAVO trial is
a limitation we do not believe that the BRAVO trial should be excluded in its entirety
from the MTC. Although not providing the same robustness as a double-dummy
design (such as done in the OPERA trials), the treatment arms were randomized and
all outcomes were assessed by neurologists that were blinded to all treatments. All
patients, including those receiving oral treatment, wore clothing and/or a robe that
ensured coverage of all potential IM injection sites during examination and were
instructed not to discuss adverse events (AEs), routes of administration, or treatment
assignments with the examining neurologist.

We agree with the reviewers that limitations in trials should be discussed when
assessing a treatment’s benefit-risk profile. However, the BRAVO trial is not the only
study that has an open-label comparator arm as a limitation, for example the
CONFIRM trial included glatiramer acetate as an open-label reference arm and all
alemtuzumab (intravenous administration) trials included IFNB-1a (Rebif,
subcutaneous administration) as an open-label comparator. Whereas the BRAVO
and CONFIRM trials demonstrated no apparent evidence that the open-label design
impacted outcomes, the CARE-MS Il trial showed evidence that bias could be
present. The drop-out rate following randomization and prior to receiving study
treatment was substantially higher in the control arm (12.6% in the IFNB-1a group
compared to 2.3% in the alemtuzumab 12mg group). According to FDA documents
the sponsor of the trials attributed this difference in dropout rates to subjects who had
previously failed IFNB treatment refusing further treatment with the same drug.
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In conclusion, rather than excluding trials from the MTC altogether based on an open-
label design we think it is more appropriate that limitations in trial quality are taken
into consideration when assessing the totality of evidence and benefits that
treatments provide. As we highlighted in our submission, we believe that the OPERA
trials are unique in being the first pivotal trial program to include two head-to-head
trials versus an active comparator with double-dummy design. Importantly,
ocrelizumab is the first treatment to replicate in two trials high efficacy in reducing
clinical and subclinical outcomes compared to an active comparator.

A25. In company submission Appendix Table 10 the MSCRG trial (Jacobs et al 1996,
reference 100 in the submission) is stated as having a natalizumab arm containing 47
patients. However, the Jacobs et al. reference does not mention a natalizumab arm.
Please explain this discrepancy.

Response: This is an error, apologies for the oversight.

A26. At what time point in the OPERA | trial were the baseline and post-baseline anti-
drug antibody assays carried out (section B.2.10, page 76, Table 22)?

Response: ADA assays were carried out in the OPERA | and Il studies at baseline
and at every 6-monthly treatment visit during the controlled trial period. Table 22 in
the NICE submission refers to pooled analysis from OPERA | and Il

A27. Please provide annual rates of discontinuation from the OPERA and OLE
studies.

Response: Annual rates of discontinuation from the OPERA and OLE studies are
shown below (Figure 18 and Table 17). The rates of discontinuation for patients
treated with ocrelizumab remain constant throughout the period of the OPERA and
OLE studies, supporting the extrapolation method of discontinuation rates in the
economic analysis. After patients switch from IFNB-1a (Rebif) to ocrelizumab in the
OLE study the number of patients withdrawing from treatment each year is consistent
with patients treated with ocrelizumab since the start of the OPERA studies, and
remains constant up until the latest data point in year 5.

The rate of discontinuation for IFNB-1a (Rebif) appears to decrease in the second
year but no data beyond 2 years are available in the OPERA studies to determine the
long-term trajectory of treatment withdrawal on IFNB-1a (Rebif). However, the results
of the 10-year UK Risk Sharing Scheme for the IFNBs and glatiramer acetate
indicated that discontinuation rates remain constant in the long-term (7), further
supporting the assumption used in the economic model for ocrelizumab and
comparators.

Figure 18 Annual all-cause discontinuation in OPERA |, Il and OLE study
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Table 17 Annual all-cause discontinuation rates in OPERA I, Il and OLE study

Ocrelizumab

IFNB-1a (Rebif)

Ocrelizumab after IFNB-1a (Rebif)

Annualized Annualized Annualized
Patient Discontin Patient Disconti Patient Disconti

Disconti |Years uation Disconti |Years nuation Disconti |Years nuation
Year® [nuations [Exposure*|Rate 95% CI nuations [Exposure*|Rate 95% CI nuations |Exposure*|Rate 95% CI
0-1 56 788.5 0.071 0.054-0.092 (110 770.1 0.143 0.117-0.172
1-2 40 745.5 0.054 0.038-0.073 |56 682 0.082 0.062-0.107
2-3 37 706.2 0.052 0.037-0.072 27 608.9 0.044 0.029-0.065
3-4 30 657.5 0.046 0.031-0.065 23 583.1 0.039 0.025-0.059
4-5 19 384.3 0.049 0.03-0.077 19 315.5 0.06 0.036-0.094

* Note: for the purpose of this analysis a year was defined as 48 weeks consistent with assessments / dosing schedule.
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A28. The submission section B.2.10 and Appendix L do not report any adverse
events in the OPERA OLE study.

(a) Please provide information on all adverse events that have occurred in the
OPERA OLE study.

Response:

Introduction

The primary analysis of safety and benefit risk of ocrelizumab is based on data from
two Phase Il active-controlled, double-blind, double-dummy studies in patients with
relapsing multiple sclerosis (RMS) and one Phase Ill double-blind placebo-controlled
study in patients with primary-progressive multiple sclerosis (PPMS). Additional
supportive data are also provided from a Phase |l study in patients with relapsing-
remitting multiple sclerosis (RRMS). All of these studies have ongoing open-label
extension (OLE) periods where all eligible patients are receiving ocrelizumab. Data
from these MS studies have been pooled to provide a comprehensive assessment of
safety of ocrelizumab in patients with MS (ocrelizumab all-exposure population).

With respect to safety, the purpose of the OLE studies is to collect and characterize
long-term safety. There are limitations of OLE studies, such as bias due to the open-
label design and drop-outs that are not random. However, by including all available
patients exposed to ocrelizumab, the large patient population allows characterization
of long-term safety and provide better estimates of less frequent adverse events.
Thus, an integrated approach of including all patients exposed to ocrelizumab
provides the most comprehensive overview of the safety profile.

Methods
In response to the question, two cohorts were assessed:

1. ocrelizumab all-exposure population (Pool B), which included safety data
from the Phase 2 study, Phase IIl OPERA trials and Phase Il ORATORIO trial
(both from controlled and OLE periods)

2. ocrelizumab RMS exposure population (Pool C), which included safety data
from the Phase Il OPERA trials (both from controlled and OLE periods)

Data from all patients who received any part of an ocrelizumab dose are included in
these pools. Thus, data from patients who were randomized to the IFN group in the
OPERA trials or placebo in the ORATORIO ftrial are also included after the switch to
open-label ocrelizumab treatment.

Results from Pool B and C is presented for two clinical cut-off dates (CCOD), 20-Jan-
2016 and 17-Feb-2017 (latest available). Safety outcomes from these two cohorts
have been presented at ECTRIMS 2017 (8, 9).

As of the CCOD of 17-Feb-2017, in the ocrelizumab all-exposure population (Pool B)
a total of 2301 patients were exposed to any part of an ocrelizumab dose (Table 18)
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contributing to 7748 patient-years of observation. The mean number of doses
received totalled 7.3.

Table 18 Overview of exposure of ocrelizumab

Pool Patient N Exposure Mean nr of Doses

OPERA Treatment Controlled Period

Ocrelizumab 825 1448 PY 3.8
Inteferon beta-1a 826 1399 PY 3.6
ORATORIO Treatment Controlled Period

Ocrelizumab 486 1416 PY 6.6
Placebo 239 660 PY 6.1

Ocrelizumab all-exposure population (Pool B), CCOD 20Jan2016

Ocrelizumab | 2279 | 5711 | 5.6

Ocrelizumab all-exposure population (Pool B), CCOD 17Feb2017

Ocrelizumab | 2301 | 7748 | 7.3

Ocrelizumab RMS exposure population (Pool C), CCOD 20Jan2016

Ocrelizumab | 1448 | 3233 | 5.4

Ocrelizumab RMS exposure population (Pool C), CCOD 17Feb2017

Ocrelizumab | 1448 | 4582 | 7.2

Safety Outcomes

As of February 2017, the overall rate of AEs in the ocrelizumab all-exposure
population (Pool B) was 226 per 100 PY, which is lower compared with rates
observed in January 2016 (242 per 100 PY) and rates at the completion of the
controlled treatment periods of the OPERA and ORATORIO trials (290 and 261 per
100 PY, respectively) (Table 19). Deaths, serious AEs and serious infections had
stable event rates during the OLE, and showed no increase compared with the
controlled treatment periods. As of February 2017, no serious confirmed opportunistic
infections have been reported. Over time, the crude incidence rate of malignancy per
100 PY fluctuated (CCOD 17Feb2017: 0.45 per 100 PY; 95% CI: 0.32-0.63,(8) and
remained within epidemiological range for patients with MS (0.67 per 100 PY; 95%
Cl: 0.63-0.71, (10).

Conclusion

The OLE demonstrate that the safety profile for ocrelizumab is generally consistent
with what was observed during the treatment controlled periods (with the exception of
IRRs which decreased as expected).
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Table 19 Overview of safety profile in MS patients treated with ocrelizumab — core and OLE periods

OPERA Treatment Controlled

ORATORIO Treatment

Ocrelizumab

Ocrelizumab

Period? Controlled Period® all-exposure | all-exposure
(Pool B), (Pool B),
CCOoD CCOoD
IFN OCR PLA OCR 20Jan2016 17Feb2017
(PY=1399) (PY=1448) (PY=660) (PY=1416) (PY=5711)° (PY=7748)¢
Overall total number of events 296.01 289.66 267.04 260.51 241.65 225.70
(287.06, (280.95, (254.72, (252.18, (237.63, (222.37,
305.16) 298.56) 279.81 269.06) 245.72) 229.07)
Death 0.14 0.07 0.15 0.28 0.14 0.17
(0.02, 0.52) (0.00, 0.38) (0.00, 0.84) (0.08, 0.72) (0.06, 0.28) (0.09, 0.29)
Serious AE 6.29 5.39 11.67 10.24 6.97 7.18
(5.05, 7.75) (4.26, 6.72) (9.21, 14.59) (8.64, 12.05) (6.30, 7.69) (6.59, 7.80)
Serious infection* 1.79 0.83 2.88 297 1.80 1.86
(1.16, 2.64) (0.43, 1.45) (1.73, 4.50) (2.14, 4.01) (1.47,2.19) (1.57,2.19)
Serious AE leading to withdrawal from treatment 0.64 0.48 0.91 0.92 0.63 0.53
(0.29, 1.22) (0.19, 1.00) (0.33, 1.98) (0.49, 1.57) (0.44, 0.87) (0.38, 0.72)
Serious AE leading to dose 0.43 0.76 0.61 0.85 0.54 0.48
modification/interruption (0.16, 0.93) (0.38, 1.36) (0.17, 1.55) (0.44, 1.48) (0.37,0.77) (0.34, 0.66)
AE leading to withdrawal from treatment 3.93 2.35 1.21 1.41 1.40 1.24
(2.96, 5.12) (1.63, 3.28) (0.52, 2.39) (0.86, 2.18) (1.11,1.74) (1.00, 1.51)
AE leading to dose modification/interruption 8.65 3.38 212 4.59 2.77 2.44
(7.18, 10.33 (2.50, 4.47) (1.16, 3.56) (3.54, 5.85) (2.35, 3.23) (2.10, 2.81)
IRRs leading to withdrawal at the first infusion 0.00 0.76 0.00 0.07 0.32 0.23
(0, 0.26) (0.38, 1.36) (0.00, 0.56) (0.00, 0.39) (0.19, 0.50) (0.14, 0.37)

aSource: t_ae_100py_profile_all_spa® Source: t ae_100py_profile CNTR_SE_046 © Source: t_ae_100py_profile_all_spb2_suSource: t_ae_100py_profile_all_spb2_su4
Treatment controlled periods: Investigator text for AEs encoded using MedDRA version MedDRA v18.0. Pool B: Investigator text for AEs encoded using MedDRA version MedDRA v18.1
Multiple occurrences of the same AE in one patient will be counted multiple times. PY: Total patient years. 95% Cl is calculated using an exact method based on the Poisson distribution.
*Serious infections are defined using Adverse events falling into the MedDRA System Organ Class 'Infections and infestations', and using 'Is the event non-serious or serious' from the Adverse

events CRF page.
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(b) The adverse events data as summarised in Table 40 of the submission do not
appear to capture any events observed in the OLE study for ocrelizumab or (where
conducted) the extension studies for the comparators. As such, the full available data
on adverse events does not appear to have been utilised. Please explain this
omission.

Response: As demonstrated in response to question A28.a, data from the
ocrelizumab all-exposure population (up until 17-February-2017) demonstrate that the
safety profile for ocrelizumab is generally consistent (with the exception of IRRs that
decreased over time, which was to be expected) with that seen during the controlled
treatment period of the pivotal trials.

The primary source for AEs for ocrelizumab in the economic model was the data from
the treatment controlled period from the OPERA studies. The economic model
included a specific set of adverse events, namely AEs that had an occurrence of 25%
in either arm of the treatment controlled period of the OPERA trials (with exception of
PML which was included due to high cost impact and 22% occurrence with
natalizumab). During the OLE period the event rates for these specific AEs also
remained stable in both CCODs, 20Jan2016 and 17Feb2017 (Table 20). As expected
the IRR event rates decreased in the OLE period, as the frequency of IRRs is highest
during the first infusion.

We believe that controlled data is the most relevant source for estimating AE event
rates, which inform costs and utilities of adverse events. This is also consistent with
other recent NICE submissions in MS. OLE studies are open-label without
comparator arms, and can potentially introduce bias. Nevertheless, the OLE data
provide insights into potential long-term safety effects, and since these data are
consistent with the controlled data, except reduced rate of IRRs, we are confident that
our initial submission provides a solid basis for the cost-effectiveness evaluation of
ocrelizumab.

For comparators, AE data were derived from the daclizumab appraisal and no
detailed information is provided in the daclizumab appraisal regarding the source of
these data (see response to questions A23.a). It is therefore unclear whether OLE
periods were included but it is more likely that only published AEs from controlled
periods of pivotal studies formed the basis of this analysis. As such it is assumed to
be comparable in nature to the ocrelizumab AE data set included in the submission.

Table 20 Updated safety profile including OLE data for AEs included in
economic analysis

OPERA Treatment Ocrelizumab | Ocrelizumab
Controlled Period RMS- RMS-
(N=825, PY=1448)? exposure exposure
(Pool C), (Pool C),
ccob ccobD
20Jan2016 17Feb2017
(N=1448, (N=1448,
PY=3233)® PY=4582)°
Patients (%) Events per Events per Events per
100 PY 100 PY 100 PY
INFUSION RELATED REACTION 283 (34.3) 34.88 27.44 21.13
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UPPER RESPIRATORY TRACT 125 (15.2)

INEECTION 13.26 13.70 12.83
NASOPHARYNGITIS 122 (14.8) 12.98 11.60 11.15
URINARY TRACT INFECTION 96 (11.6) 11.60 12.50 11.79
HEADACHE 93 (11.3) 9.53 6.43 5.30
FATIGUE 64 (7.8) 5.39 4.39 3.89
DEPRESSION 64 (7.8) 4.90 3.77 3.21
BACK PAIN 53 (6.4) 4.07 3.56 3.12
BRONCHITIS 42 (5.1) 3.52 4.02 3.65
ARTHRALGIA 46 (5.6) 3.45 3.12 2.90
SINUSITIS 46 (5.6) 4.01 3.46 3.25
INFLUENZA LIKE ILLNESS 38 (4.6) 2.76 1.64 1.24
INSOMNIA 46 (5.6) 3.59 2.32 1.83
INJECTION SITE REACTION 2(0.2) 0.14 0.09 0.07
PML 0 (0.0) 0.00 0.00 0.00

Annualized risk of AEs are applied in economic model.
PML, progressive multifocal leukoencephalopathy
2t_ae_100py_ir_all_spa

bt ae_100py bsc_all_spc_su
°t_ae_100py_bsc_all_spc_su4

Section B: Clarification on cost effectiveness data

B1. The results of the economic analysis are presented using a ‘blended ABCR’
comparator, with costs and QALYs weighted according to market share (company
submission Table 55, page 125). In previous appraisals, sensitivity analysis has been
used to investigate the robustness of cost-effectiveness results to uncertainty over
market share. Please explain how the market share estimates in Table 55 were
derived, the extent of uncertainty over them, and the sensitivity of results to this
uncertainty.

Response: The market share estimates are derived from confidential NHiS data.
These data were based on freedom of information requests to all hospital Trusts in
the UK. The information requested was the number of patients with MS currently
treated with each of the DMTs. The data were collected in May-June 2017. 170
Trusts were contacted, out of these 92 Trusts provided current estimates of DMT
patient shares, 64 did not treat patients with MS, 5 had pooled data with other Trusts,
3 did not have data available, and 6 were late with responding and data for these
Trusts were based on a previous round of data collected in January 2017.

The extent of uncertainty over the estimates was not provided, but the results are
relatively insensitive to changes in the split of ABCRs. For instance, if equal market
share is assumed - i.e. 20% for IFNB-1a subcutaneous (Rebif), 20% for IFNB-1a
intramuscular (Avonex), 20% for IFNB-1b (Betaferon or Extavia), 20% for peglFN-1a
(Plegridy), and 20% for glatiramer acetate (Copaxone) - the incremental ICER of
ocrelizumab versus the blended ABCRs increases marginally by 1% (when excluding
alemtuzumab to allow for patient choice).

B2. Treatments contained in a blended comparator must be mutually exclusive, it
must be reasonable that they could be collectively displaced by ocrelizumab. Please

51



provide details of how this assumption was validated for ‘blended ABCR’, give details
of any clinical expert opinion that was sought.

Response: The ABCRs are broadly similar but not identical. These treatments
cannot be considered interchangeable as they have different modes of administration,
dosing regimens, auto-immunogenicity, efficacy and safety profiles, and costs. These
features all influence patient preferences and as such the market shares of these
treatments are not equal, as you would expect with interchangeable treatments.

ABCRs used to be the treatment of choice for newly diagnosed patients with non-
HA/RES disease. However, the emergence of newer treatment options in the last 5
years - e.g. with oral administration, or higher efficacy - has resulted in the steady
decline of the use of ABCRs as a whole.

It is to be expected that ocrelizumab, with its unique features of broad licensed
indication, high efficacy, manageable safety profile, and convenience of 6 monthly
infusion, would further add to the displacement of the ABCRs collectively.

B4. Please provide economic analyses comparing ocrelizumab with glatiramer
acetate alone and ocrelizumab compared with one interferon beta alone.

Response: Pairwise comparisons against individual ABCR treatments are provided
in the NICE submission appendix J.

Incremental analyses with glatiramer acetate (Table 21 and Table 22) and IFNB-1a
(Rebif) (Table 23 and Table 24) representing the ABCR treatments are provided
below. IFNB-1a (Rebif) was chosen as it is the trial comparator and hence provides
the most robust estimates of the IFNBs versus ocrelizumab. Results including
alemtuzumab are not shown as alemtuzumab dominates all other DMTs apart from
the cheapest ABCR.

The incremental results demonstrate that ocrelizumab is cost-effectiveness compared
with glatiramer acetate or IFNB-1a (Rebif) at PAS price. All other DMTs are
dominated or extendedly dominated and as such the incremental results are in fact
the same as the pairwise comparisons of ocrelizumab against glatiramer acetate and
IFNB-1a (Rebif).

52



Table 21 Incremental analysis with glatiramer acetate representing ABCRs, base case ITT excluding alemtuzumab (based

on list prices)

Technologies Total costs Total LYG Total QALYs Incremental Incremental Incremental | ICER versus Incremental
(£) costs (£) LYG QALYs baseline ICER (£/QALY)
(E/QALY)

Glatiramer acetate [ ] [ I

Teriflunomide I I I I I HE I
Dimethyl fumarate | [N I I I I B I
Fingolimod I I I I I HE I
Ocrelizumab I . N I . | I
Natalizumab I I I I I B I

Table 22 Incremental analysis with glatiramer acetate representing ABCRs, base case ITT excluding alemtuzumab (based
on ocrelizumab PAS)

Technologies Total costs Total LYG Total QALYs Incremental Incremental Incremental | ICER versus | Incremental
(£) costs (£) LYG QALYs baseline ICER (£/QALY)
(E/QALY)

Glatiramer acetate [ [ [

Teriflunomide I N N I N Bl 134012 Extendedly
dominated

Ocrelizumab N I I I N 27304 27,304

Dimethyl fumarate [ ] [ [ [ ] [ [ 152,896 Dominated

Fingolimod ] I ] I I B | 399.860 Dominated
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Natalizumab 108,455 Dominated

Table 23 Incremental analysis with IFNB-1a (Rebif) representing ABCRs, base case ITT excluding alemtuzumab (based on
list prices)

Technologies Total costs Total LYG Total QALYs Incremental Incremental Incremental | ICER versus Incremental
(£) costs (£) LYG QALYs baseline ICER (£/QALY)
(E/QALY)
IFNB-1a (Rebif)

Teriflunomide

Dimethyl fumarate

Fingolimod

Ocrelizumab

Natalizumab

Table 24 Incremental analysis with IFNB-1a (Rebif) representing ABCRs, base case ITT excluding alemtuzumab (based on
ocrelizumab PAS)

Technologies Total costs Total LYG Total QALYs Incremental Incremental Incremental | ICER versus | Incremental
(£) costs (£) LYG QALYs baseline ICER (£/QALY)
(E/QALY)
IFNB-1a (Rebif) I I I
Teriflunomide [ ] e [ ] [ ] e e Dominated Dominated
Ocrelizumab I I I I I B |59 25,911
Dimethyl fumarate [ ] [ [ [ ] [ [ 479,165 Dominated
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Fingolimod

Dominated

Dominated

Natalizumab

133,794

Dominated
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Section C: Textual clarifications and additional points

C1. What does N/A mean for the outcomes in Table 6 of the company submission?
The ocrelizumab phase Il study did report outcomes relevant to the decision problem,
so this may appear misleading.

Response: N/A was related to the phase Il study not being included in the economic
analysis due to lack of disease progression data. However, it did indeed report some
outcomes relevant to the decision problem, namely annualised protocol-defined
relapse rates and adverse events of treatments (both secondary endpoints).

Other outcomes reported in the phase Il study but not relevant to the decision
problem were:

e total number of gadolinium-enhancing T1 lesions observed on brain MRI scans
for weeks 12, 16, 20, and 24 versus placebo (primary endpoint)

proportion of relapse-free patients

total number of gadolinium-enhancing T1 lesions

total number of new gadolinium-enhancing T1 lesions

change in total volume of T2 lesions from baseline to week 24
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Appendix

Related to Question A5 (b)

Table 25 Included studies for intervention

Trial ID

Formatted record

Kappos et al, 2011

Kappos L, Li D, Calabresi PA, O'Connor P, Bar-Or A, Barkhof F, et al.
Ocrelizumab in relapsing-remitting multiple sclerosis: a phase 2,
randomised, placebo-controlled, multicentre trial. Lancet.
2011;378(9805):1779-87.

OPERAI

F. Hoffmann-La Roche Ltd, Genentech Inc. Research report no. 1062034
primary clinical study report — protocol WA21092 — A randomized,
double-blind, double-dummy, parallel-group study to evaluate the
efficacy and safety of ocrelizumab in comparison to interferon beta-1a
(Rebif®) in patients with relapsing multiple sclerosis. Basel: F.
Hoffmann-La Roche Ltd; March 2016. 1-6491.

OPERAII

F. Hoffmann-La Roche Ltd, Genentech Inc. Research report no. 1062035:
primary clinical study report — protocol WA21093 — A randomized,
double-blind, double-dummy, parallel-group study to evaluate the
efficacy and safety of ocrelizumab in comparison to interferon beta-1a
(Rebif®) in patients with relapsing multiple sclerosis. Basel: F.
Hoffmann-La Roche Ltd; March 2016. 1-6798.

Table 26 Included studies for comparators

ADVANCE

Trial ID Author, year Reference
Calabresi Calab_resi PA, Kieseier BC, _Arnold DL, Balcer LJ, Boyko_ A,
P A et al, Pelletier J, et al. Pegylated interferon beta-1a for relapsing-
'2614 ’ remitting multiple sclerosis (ADVANCE): a randomised, phase
3, double-blind study. Lancet Neurol. 2014;13(7):657-65.
Newsome S, Balcer L, Boyko A, Pelletier J, Arnold D, Liu S, et al.
Newsome Efficacy and safety of peginterferon beta-1a in relapsing-remitting
SD. et al 20’14 multiple sclerosis: 2-year data from the ADVANCE study [poster].
' ' In: Joint Meeting of the CMSC and ACTRIMS, Dallas, TX; 2014.
DX57
Arnold DL, Calabresi PA, Kieseier BC, Sheikh SlI, Deykin A, Zhu Y,
A et al. Effect of peginterferon beta-1a on MRl measures and
rnold, DL. et o . . s
al, 2014 achieving no evidence of disease activity: results from a

randomized controlled trial in relapsing-remitting multiple sclerosis.
BMC Neurol. 2014;14:240.

Kieseier, B. et

Kieseier B, Calabresi P, Liu S, Zhu Y, You X, Sperling B, et al.
Effect of peginterferon beta-1a on disability progression in patients
with relapsing remitting multiple sclerosis: Year 1 data from the
pivotal phase 3 ADVANCE study. Mult Scler. 2013;19(Suppl
1):P540.

al, 2013

Kieseier B, Calabresi P, Song T, Zhu Y, Hung S, Deykin A, et al.

Kieseier, B. et | Safety and tolerability of peginterferon beta-1a in patients with

al, 2013 relapsing-remitting multiple sclerosis: Data from the pivotal phase 3
ADVANCE study. Mult Scler. 2013;19(Suppl 1):P1061.

Biogen. Efficacy and safety study of peginterferon beta-1a in

NCTO00906399 | participants with relapsing multiple sclerosis. In: ClinicalTrials.gov.

[internet]. Besthesda. US National Library of Medicine. 2009.
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Trial ID

Author, year

Reference

Available from https://ClinicalTrials.gov/show/NCT00906399.
Identifier: NCT00906399

Calabresi P, Kiessier B, Arnold DL. Peginterferon beta-1a in

C:tlztl)rgzli;' relapsing multiple sclerosis: phase 3 advance. Int J MS Care.
’ 2013;15(Suppl 3):DX05.
Newsome S, Kieseier B, Shang S, Liu S, Hung S, Sperling B.
Newsome, S. | Peginterferon beta-1a is effective as early as twelve weeks
et al, 2015 following treatment initiation in patients with relapsing multiple
sclerosis. Neurology. 2015;84(Suppl 14):54.
Newsome S, Kiessier B, Balcer L. Efficacy and safety of
Newsome, S. | peginterferon beta-1a in relapsing-remitting multiple sclerosis: 2-
et al, 2014 year data from the advance study Int J MS Care. 2014;16(Suppl
3):DX57
Newsome SD, Kieseier BC, Liu S, You X, Kinter E, Hung S, et al.
Newsome, Peginterferon beta-1a reduces disability worsening in relapsing-
SD., 2017 remitting multiple sclerosis: 2-year results from ADVANCE. Ther
Adv Neurol Disord. 2017;10(1):41-50.
European Medicines Agency (EMA), Committee for Medicinal
Products for Human Use. Assessment report: Plegridy.
EMA 2014 International non-proprietary name: peginterferon beta-1a. London:
22 May 2014. 1-98. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Public_assessment_report/human/002827/WC500170303.pdf.
Scott TF, Kieseier BC, Newsome SD, Arnold DL, You X, Hung S, et
Scott 2016 al. Improvement in relapse recovery with peginterferon beta-1a in
patients with multiple sclerosis. Mult Scler J Exp Transl Clin.
2016;2:2055217316676644.
Polman CH, O'Connor PW, Havrdova E, Hutchinson M, Kappos
Polman, C.H. | L, Miller DH, et al. A randomized, placebo-controlled trial of
et al, 2006 natalizumab for relapsing multiple sclerosis. N Engl J Med.
2006;354(9):899-910.
Miller. D.H. et Miller DH, Soon D, Fernando KT: MacManus DG, Barker _GJ,
al ’2007 Yous.ry TA, e_t al. MRI.outcomes in a placebo-controlled trial of
AFEIRM ’ natalizumab in relapsing MS. Neurology. 2007;68(17):1390-401.
. Rudick RA, Miller D, Hass S, Hutchinson M, Calabresi PA,
Rudick, R.A. . . .
ot al. 2007 Confav_reux C,etal Hea!th-related quality of life in multiple
’ sclerosis: effects of natalizumab. Ann Neurol. 2007;62(4):335-46.
Weinstock- Weins_tock—Guttman B, Galetta SL, Q.iovanno.ni G, Havrd(_)va E,
G Hutchinson M, Kappos L, et al. Additional efficacy endpoints from
uttman, B. et | . . o . o
al 2012 pivotal natalizumab trials in relapsing-remitting MS. J Neurol.
’ 2012;259(5):898-905.
O'Connor P. 250 microg or 500 microg interferon beta-1b
BEYOND O'Connor, P. | versus 20 mg glatiramer acetate in relapsing-remitting multiple
et al, 2009 sclerosis: a prospective, randomised, multicentre study.
Lancet Neurol. 2009;8(10):889-97.
Bornstein et Bornstein, Bornstein MB, Miller A, Slagle S, Weitzman M, Crystal H,
al 1987 M.B. et al, Drexler E, et al. A pilot trial of Cop 1 in exacerbating-remitting
’ 1987 multiple sclerosis. N Engl J Med. 1987;317(7):408-14.
Vollmer. T.L Vollmer TL, Sorensen PS, Selmaj K, Zipp F, Havrdova E, Cohen
BRAVO ot al 2’01'4 " | JA, et al. A randomized placebo-controlled phase lll trial of oral
’ laquinimod for multiple sclerosis. J Neurol. 2014;261(4):773-83.
Calabrese M, Bernardi V, Atzori M, Mattisi |, Favaretto A,
Calabrese Calabrese, M. | Rinaldi F, et al. Effect of disease-modifying drugs on cortical
et al, 2012 et al, 2012 lesions and atrophy in relapsing-remitting multiple sclerosis.

Mult Scler. 2012;18(4):418-24.
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Trial ID Author, year Reference
Coles. AJ. et Coles AJ, Compston DAS, Selmaj KW, Lake SL, Moran S,
al 2008 Margolin DH, et al. Alemtuzumab vs. interferon beta-1a in early
’ multiple sclerosis. N Engl J Med. 2008;359(17):1786-801.
Coles AJ, Fox E, Vladic A, Gazda SK, Brinar V, Selmaj KW, et al.
Coles, AJ. et | Alemtuzumab versus interferon beta-1a in early relapsing-remitting
al, 2011 multiple sclerosis: post-hoc and subset analyses of clinical efficacy
CAMMS223 outcomes. Lancet Neurol. 2011;10(4):338-48.
Coles AJ, Fox E, Vladic A, Gazda SK, Brinar V, Selmaj KW, et al.
Coles, A.J. et | Alemtuzumab more effective than interferon beta-1a at 5-year
al, 2012 follow-up of CAMMS223 Clinical Trial. Neurology.
2012;78(14):1069-78.
Wray, S. et al V\/ray_S. Alemtuzumab reduces risk of sustaint_ad accumulation of
2’01'1 ' | disability and relapse retreat at years 1 and 2 in CAMMS223. Int J
MS Care. 2011;13(Suppl 3):S44.
Cohen JA, Coles AJ, Arnold DL, Confavreux C, Fox EJ,
c Hartung HP, et al. Alemtuzumab versus interferon beta 1a as
ohen, J.A. et first-line treatment for patients with relapsing-remittin
al, 2012 Irst-ine Nt for patien psing g
multiple sclerosis: a randomised controlled phase 3 trial.
Lancet. 2012;380(9856):1819-28.
Lycke J, Arnold DL, Cohen JA, Coles AJ, Confavreux C, Fox EJ, et
L al. Adverse event profile of alemtuzumab over time in treatment-
ycke, J. et al, . . . . . s )
2013 naive pgtlents with early, active relapsmg—remlttlng multiple
sclerosis (RRMS; CARE-MS | study). J Neurol Sci. 2013;333:€374-
CARE-MS | e75.
lonete C, Galetta S, Palmer J. Treatment-naive relapsing-remitting
lonete, C. et | multiple sclerosis patients more likely to be disease activity free
al, 2014 with alemtuzumab than subcutaneous interferon beta-1a across
patient subgroups. Int J MS Care. 2014;16(Suppl 3):DX19.
Havrdova E, Arnold D, Cohen J, Coles A, Confavreux C, Fox E, et
Havrdova, E. | al. Infections phase 3 study: comparison of alemtuzumab and Rebif
et al, 2012 efficacy in multiple sclerosis | (CARE-MS 1). Neurology.
2012;78(Suppl 1):541.007.
Coles AJ, Twyman CL, Arnold DL, Cohen JA, Confavreux C,
Coles, A.J. et | Fox EJ, et al. Alemtuzumab for patients with relapsing multiple
al, 2012 sclerosis after disease-modifying therapy: a randomised
controlled phase 3 trial. Lancet. 2012;380(9856):1829-39.
Arroyo, R. et Arroyo R, Arnold DL_, Cohen JA, Cples AJ, Confavreux C, Fox EJ,
al 261?') et al. Alemtuzumab improves quality of life compared to SC IFNB-
’ 1a in CARE-MS II. J Neurol. 2013;260:S121-S22.
Twyman C, Montalban X, Arnold D, Cohen J, Coles A, Confavreux
CARE-MS I T C, et al. Relapse Outcomes with Alemtuzumab vs IFNB-1a in Active
wyman, C. et Relapsing- o . ; . .
al 2013 elapsing F\’_e_mlttlng Multlple_ Sclerosis Patients Who Experienced
’ Disease Activity While on Prior Therapy (CARE-MS II). Neurology.
2013;80(Suppl 7):P07.098.
Genzyme, Bayer, Sanofi. Comparison of alemtuzumab and rebif®
efficacy in multiple sclerosis, study two. In: ClinicalTrials.gov.
NCTO00548405 | [internet]. Besthesda. US National Library of Medicine. 2007.
Available from https://ClinicalTrials.gov/show/NCT00548405.
Identifier: NCT00548405
Giovannoni G, Comi G, Cook S, Rammohan K, Rieckmann P,
CLARITY Giovannoni, | Soelberg Sgrensen P, et al. A placebo-controlled trial of oral
G. etal cladribine for relapsing multiple sclerosis. N Engl J Med. 2010;

362(5): 416-26.
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Trial ID

Author, year

Reference

Comi, G. et al,
2009

Comi G, Cook S, Giovannoni G, Rammohan K, Rieckmann P,
Soelberg-Sorensen P, et al. Magnetic resonance imaging (MRI)
outcomes in patients with relapsing-remitting multiple sclerosis
(RRMS) treated with cladribine tablets: Results from the CLARITY
study, a 96-week, phase lll, double-blind, placebo-controlled trial. J
Neurol. 2009;256:549-S50.

Comi, G. et al,

Comi G, Cook S, Giovannoni G. Reductions in magnetic resonance
imaging activity in relapsing-remitting multiple sclerosis patients

2010 treated with cladribine tablets Int J MS Care. 2010:12(Suppl 1):523.

Cook S, Vermersch P, Comi G, Giovannoni G, Rammohan K,
Cook. S. et al Rieckmann P,. gt al. Saffaty of Cladrlibine tablets in the treatment of

2’00'9 ' | relapsing-remitting multiple sclerosis (RRMS): Results from the
CLARITY study, a 96-week, phase iii, double-blind, placebo-
controlled trial. J Neurol. 2009;256:5128.

Cook S, Vermersch P, Comi G, Giovannoni G, Rammohan K,
Cook, S. et al | Rieckmann P, et al. Safety and tolerability of cladribine tablets in

2011 multiple sclerosis: The CLARITY (claderibine tablets treating
multiple sclerosis orally) study. Mult Scler J. 2011;17(5):578-93.
Cook S, Rammohan K, Rieckmann P, Soelberg-Sorensenn P,
Vermersch P, Hicking C, et al. Slowing of disability progression

Cook, S. et al, | based on 6-month confirmed edss in patients with relapsing-

2016 remitting multiple sclerosis (RRMS) treated with cladribine tablets in
the clarity study: A post-hoc subgroup analysis. Neurology.
2016;86(Suppl 16):P3.058.

c Cook S, Comi G, Vermersch P. Tolerability and retention with
ook, S. et al, L ! o . :

2010 cladribine tablets for relapsing-remitting multiple sclerosis over 96
weeks. Int J MS Care. 2011;13(Suppl 3):S107.

Cook. S. et al Cook S, Comi G, Vermersch P. Safety and tolerability of cladribine
L ’ | tablets during the clarity study. Int J MS Care. 2010;12(Suppl

2010 1):524.

Cook. S. et al Cook S, Vermersch P, Comi G. Safety and tolerability of cladribine

2’00'9 tablets in relapsing-remitting multiple sclerosis. Int J MS Care.
2009;11(Suppl 2):S130.

Giovannoni, Giovannoni G. The first on the stage: Cladribine. Eur J Neurol.
G. 2010 2010;17:14.
Giovannoni G, Comi G, Cook S, Rammohan K, Rieckmann P,
Gi . Soelberg-Sorensen P, et al. Clinical efficacy of cladribine tablet
iovannoni, ? . . . " ) :
G etal 2009 therapy in patients with relapsing-remitting multiple sclerosis
’ (RRMS): Results from the CLARITY study, a 96-week, phase lll,
double-blind, placebo-controlled trial. J Neurol. 2009;256:S9-S10.
Giovannoni Giovgqnoni G, Comi G Cook S.. Disease activity—free outcome with
G etal 201’0 cladribine tablets during the clarity study. Int J MS Care.
) ’ 2010;12(Suppl 1):548.
Giovannoni G, Comi G, Cook S, Rammohan K, Rieckmann P,
Giovannoni Sorensen PS, et al. Clinical outcomes with cladribine tablets in the
G | 96-week, phase lll, double-blind, placebo-controlled CLARITY
. etal, 2009 . . ! X e . )
study in patients with relapsing-remitting multiple sclerosis. Mult
Scler. 2009;15(9):S136-S37.
Giovannoni G, Rammohan K, Cook S, Comi G, Rieckmann P,
Giovannoni S.oelberg-Spr.ensen P, et al. EP1157 Cladribine tablets in high
G etal 201’7 disease activity (HDA) subgroups from the CLARITY study of
’ ' patients with relapsing multiple sclerosis (RMS) In: 3rd Congress of
the European Academy of Neurology, 2017.
EMD Serono. A safety and efficacy study of oral cladribine in
NCT00213135 subjects with relapsing-remitting multiple sclerosis (RRMS). In:

ClinicalTrials.gov. [internet]. Bethesda. US National Library of
Medicine. 2005. Available from
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Trial ID

Author, year

Reference

https://ClinicalTrials.gov/show/NCT00213135. Identifier:
NCT00213135

Rieckmann, P.
et al, 2009

Rieckmann P, Giovannoni G, Comi G. The clarity study: efficacy of
cladribine tablets for relapsing-remitting multiple sclerosis Int J MS
Care. 2009;11(Suppl 2):P11.

Vermersch, P.
etal, 2010

Vermersch P, Comi G, Cook S. Early onset of effect with cladribine
tablets in the clarity study. Int J MS Care. 2010;12(Suppl 1):S137.

Vermersch, P.
et al, 2009

Vermersch P, Comi G, Cook S, Giovannoni G, Rammohan K,
Rieckmann P, et al. Rapid and sustained efficacy with cladribine
tablet treatment in relapsing-remitting multiple sclerosis (RRMS):
Results from the CLARITY study, a 96-week, phase lll, double-
blind, placebo-controlled trial. J Neurol. 2009;256:5244-S45.
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Related to Question A10

Table 27 Baseline characteristics for HA subgroup

Characteristic

OPERA | Trial OPERA Il Trial
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Ocrelizumab IFNB-1a Ocrelizumab | IFNB-1a
(n=66) (Rebif) (n=77) (Rebif)
(n=72) (n=68)
Female n, (%) 43 (65.2) 46 (63.9) 48 (62.3) 47 (69.1)
United States n, (%) 21(31.8) 27 (37.5) 25 (32.5) 22 (32.4)
Rest of the World n, (%) 45 (68.2) 45 (62.5) 52 (67.5) 46 (67.6)
DMT n 66 (100) 72 (100) 77 (100) 68 (100)
No previous DMT n, (%) 0 (0) 0 (0) 0(0) 0 (0)
Previous DMT n, (%) 66 (100) 72 (100) 77 (100) 68 (100)
Inteferon 50 (75.8) 57 (79.2) 53 (68.8) 51 (75)
Glatiramer acetate 24 (36.4) 21 (29.2) 26 (33.8) 28 (41.2)
Natalizumab 0(0) 0(0) 1(1.3) 0 (0)
Fingolimod 0 (0) 0(0) 0(0) 0 (0)
Dimethyl fumarate 0(0) 0(0) 0(0) 0 (0)
Other 0(0) 0(0) 1(1.3) 0 (0)
No. of Gd-enhancing lesions on T1- 66 (100) 72 (100) 77 (100) 68 (100)
weighted MRI, n (%)
0 32 (48.5) 47 (65.3) 53 (68.8) 44 (64.7)
1 9(13.6) 8(11.1) 8(10.4) 5(7.4)
2 7 (10.6) 5(6.9) 5 (6.5) 6 (8.8)
3 4(6.1) 3(4.2) 2(2.6) 1(1.5)
>=4 14 (21.2) 9(12.5) 9 (11.7) 12 (17.6)
Mean age, Years (SD) 37.8(9.1) 37.1(9.3) |[38.1(9.1) 38.2 (8.2)
Mean time since symptom onset, 9.55 (5.99) 8.42 (5.44) | 9.31 (5.09) 8.7 (5.81)
years (SD)
Mean time since diagnosis, years 6.71 (4.85) 6.57 (5.15) | 6.99 (4.77) 6.24 (4.09)
(SD)
Mean no. of relapses in previous 12 1.2 (0.47) 1.24 (0.57) | 1.34 (0.72) 1.44 (0.8)
months (SD)
Mean EDSS score (SD) 3.11 (1.28) 2.83 (1.23) | 3.07 (1.28) 3.07 (1.5)
Mean no. of lesions on T2-weighted 64.94 (40.75) 55.24 52.66 (41.15) | 56.99
MRI, (SD) (37.94) (29.67)
Mean volume of lesions on T2- 14.02 (15.43) 10.34 12.75 (16.74) | 14.29
weighted MRI, cm3 (SD) (9.89) (14.16)
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months (SD)

Normalised brain volume, cm3 (SD) 1485.75 1483.01 1499.24 1488.41
(79.47) (88.24) (98.71) (96.52)
Table 28 Baseline characteristics for RES subgroup
Characteristic OPERA | Trial OPERA Il Trial
Ocrelizumab | IFNB-1a Ocrelizumab IFNB-1a
(n=75) (Rebif) (n=75) (Rebif)
(n=69) (n=71)
Female n, (%) 56 (74.7) 47 (68.1) 45 (60) 49 (69)
United States n, (%) 13 (17.3) 10 (14.5) 20 (26.7) 22 (31)
Rest of the World n, (%) 62 (82.7) 59 (85.5) 55 (73.3) 49 (69)
DMT n 75 (100) 69 (100) 75 (100) 71 (100)
No previous DMT n, (%) 59 (78.7) 54 (78.3) 52 (69.3) 53 (74.6)
Previous DMT n, (%) 16 (21.3) 15 (21.7) 23 (30.7) 18 (25.4)
Inteferon 9(12) 12 (17.4) 15 (20) 12 (16.9)
Glatiramer acetate 8 (10.7) 3(4.3) 10 (13.3) 10 (14.1)
Natalizumab 0(0) 0(0) 0(0) 0(0)
Fingolimod 1(1.3) 0(0) 1(1.3) 0(0)
Dimethyl fumarate 0 (0) 0 (0) 0 (0) 0 (0)
Other 0(0) 0(0) 1(1.3) 0(0)
No. of Gd-enhancing lesions on T1- | 75 (100) 69 (100) 75 (100) 71 (100)
weighted MRI, n (%)
0 14 (18.7) 21 (30.4) 18 (24) 16 (22.5)
1 22 (29.3) 13 (18.8) 19 (25.3) 18 (25.4)
2 14 (18.7) 11 (15.9) 15 (20) 9(12.7)
3 7 (9.3) 6 (8.7) 2(2.7) 4 (5.6)
>=4 18 (24) 18 (26.1) 21 (28) 24 (33.8)
Mean age, Years (SD) 35.7 (9.2) 35.6(9.4) |34.5(9) 34.4 (8.6)
Mean time since symptom onset, 5.83 (6.8) 5.15(5.01) | 5.88 (6.08) 5.86 (5.88)
years (SD)
Mean time since diagnosis, years 2.89 (4.19) 2.92 (4.05) | 3.97 (5.2) 3.73 (4.65)
(SD)
Mean no. of relapses in previous 12 | 2.23 (0.56) 2.2(0.53) |2.29(0.59) 2.38 (0.76)
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Mean EDSS score (SD) 277 (1.2) 2.72(1.29) | 2.9 (1.31) 2.95(1.4)
Mean no. of lesions on T2-weighted | 53.45 (39.5) 55.75 54.32 (44.64) 56.28
MRI, (SD) (40.09) (33.14)
Mean volume of lesions on T2- 11.7 (13.16) 10.09 13.33 (16.31) 16.07
weighted MRI, cm3 (SD) (11.69) (16.48)
Normalised brain volume, cm3 (SD) | 1508.36 1507.06 1509.64 1505.43
(91.1) (79.21) (96.58) (101.73)
Table 29 Baseline characteristics for non-HA/RES subgroup
Characteristic OPERA I Trial OPERA Il Trial
Ocrelizumab | IFNB-1a Ocrelizumab | IFNB-1a
(n=276) (Rebif) (n=280) (Rebif)
(n=277) (n=290)
Female n, (%) 177 (64.1) 183 (66.1) 186 (66.4) 192 (66.2)
United States n, (%) 73 (26.4) 72 (26) 72 (25.7) 75 (25.9)
Rest of the World n, (%) 203 (73.6) 205 (74) 208 (74.3) 215 (74.1)
DMT n 274 (100) 275 (100) 280 (100) 289 (100)
No previous DMT n, (%) 241 (88) 238 (86.5) 251 (89.6) 260 (90)
Previous DMT n, (%) 33 (12) 37 (13.5) 29 (10.4) 29 (10)
Inteferon 23 (8.4) 20 (7.3) 21 (7.5) 18 (6.2)
Glatiramer acetate 10 (3.6) 14 (5.1) 8 (2.9) 11 (3.8)
Natalizumab 0(0) 1(0.4) 0(0) 0(0)
Fingolimod 0(0) 0 (0) 3(1.1) 0(0)
Dimethyl fumarate 1(0.4) 0 (0) 0 (0) 0 (0)
Other 2(0.7) 3(1.1) 0(0) 1(0.3)
No. of Gd-enhancing lesions on T1- | 271 (100) 273 (100) 276 (100) 287 (100)
weighted MRI, n (%)
0 188 (69.4) 186 (68.1) 187 (67.8) 186 (64.8)
1 35(12.9) 32 (11.7) 32 (11.6) 41 (14.3)
2 11 (4.1) 16 (5.9) 16 (5.8) 24 (8.4)
3 9(3.3) 7 (2.6) 12 (4.3) 9(3.1)
>=4 28 (10.3) 32 (11.7) 29 (10.5) 27 (9.4)
Mean age, Years (SD) 37.3(9.4) 37.3(9.4) 37.6 (9) 37.9 (9.1)
Mean time since symptom onset, 6.39 (6.17) 6.01 (6.21) |[6.45(6.24) 6.6 (6.31)
years (SD)
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Mean time since diagnosis, years 3.47 (4.75) 3.25(4.42) | 3.65(4.8) 3.85 (5.31)
(SD)
Mean no. of relapses in previous 12 | 1.11 (0.49) 1.16 (0.52) 1.12 (0.52) 1.11 (0.53)
months (SD)
Mean EDSS score (SD) 2.84 (1.23) 2.75(1.31) |[2.69(1.27) 2.79 (1.37)
Mean no. of lesions on T2-weighted | 47.22 (37.54) | 48.71 46.9 (35.39) | 48.69 (37.3)
MR, (SD) (40.06)
Mean volume of lesions on T2- 9.88 (13.49) 9.55(11.61) | 9.89 (13.46) | 9.03 (10.9)
weighted MRI, cm3 (SD)
Normalised brain volume, cm3 (SD) | 1502.29 1500.24 1503.25 1500.91
(82.44) (89.1) (91.51) (89.31)
Related to Question A13
JAGS code for ARR base case analysis
FHAFFE AR
# TREATMENT DECODE #
##############################################
# t = 1 : Placebo
# t = 2 : ALEM 12 mg
# t =3 : CLAD 3.5mg/kg
# t = 4 : CLAD 5.25mg/kg
# t =5 : DAC 150 mg , Q4W
# t = 6 : DMF 240 mg, BID
# t =7 : FINGO 0.5 mg, QD
# t =8 : GA 20 mg, QD
#t =9 : GA 40 mg, TIW
# t = 10 : IM IFNB-la 30 mcg, QW
# t = 11 : NAT 300 mg, Q4W
# £t = 12 : OCR 600 mg
# t =13 PEG-INFB-1A 2W 125 mcg, Q2W
# t = 14 SC IFNB-la 44 mcg, TIW
# £t = 15 : SC IFNB-1b 250 mcg, EOD
# t = 16 : TERI 14 mg, QD
# ot 17 TERI 7 mg, QD
##############################################
# DATA #
FRAFFF AR R AR R AR
list(
e = structure(.Data = <¢(500, 512, NA, 630, 1254, NA, 1776, 890, NA, 900,
894, NA, 94, 92, 96, 333, 336, NA, 374, 752, NA, 404, 852, NA, 874, 860,
912, 750, 777, NA, 726, 700, 718, 464, 454, NA, 2766, 2757, NA, 816, 820,
NA, 338, 339, NA, 836, 850, NA, 710, 716, NA, 461, 943, NA, 615, 620, NA,
184, 192, NA, 286, 316, NA, 822, 820, NA, 836, 834, NA, 772, 756, NA, 212,
217, NA, 54, 60, NA, 726, 730, 716, 208, 218, 222, 1228, 1288, 1171, 431,
429, NA) ,.Dim = ¢ (30, 3) ) ,
na = c¢c(2, 2, 2, 2, 3, 2, 2, 2, 3, 2, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
2, 2, 2, 2, 3, 3, 3, 2) ,
ns 30 ,
nt = 17 ,
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r = structure(.Data = <¢(198, 131, NA, 459, 288, NA, 639, 302, NA, 306,
232, NA, 47, 36, 48, 119, 36, NA, 145, 135, NA, 210, 221, NA, 288, 121,
136, 120, 85, NA, 290, 203, 157, 389, 267, NA, 1087, 595, NA, 293, 139, NA,
219, 183, NA, 334, 153, NA, 284, 150, NA, 232, 312, NA, 688, 483, NA, 128,
96, NA, 234, 211, NA, 240, 127, NA, 242, 129, NA, 231, 219, NA, 97, 45, NA,
23, 21, NA, 392, 270, 264, 45, 89, 57, 614, 502, 374, 142, 68, NA) ,.Dim =
c(30, 3) ) .

t = structure(.Data = ¢(1, 13, NA, 1, 11, NA, 15, 8, NA, 1, 10, NA, 10,
14, 8, 14, 2, NA, 14, 2, NA, 14, 2, NA, 1, 3, 4, 10, 8, NA, 1, 8, 6, 1, 8,
NA, 10, 5, NA, 1, 6, NA, 10, 14, NA, 1, 7, NA, 1, 7, NA, 1, 9, NA, 1, 15,
NA, 10, 15, NA, 1, 10, NA, 14, 12, NA, 14, 12, NA, 14, 8, NA, 1, 5, NAp, 15,
10, NA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 10, 7, NA) ,.Dim = <c¢(30, 3) ) ,
usehn = 0

)

FHAHFE AR AR A R A R
# MODEL #
FHAAF AR A

model {
for(i in 1 : ns) {

for(j in l:nali]) {

thetali,j] <- lambdali,jl*eli,]]
lambdali,j] <- exp(mu[i] + deltali,]j])
r[i,3] ~ dpois(thetali,jl)

}

deltali,1l] <- 0

wli,1] <=0

for (3 in 2:nafli]) {

deltafi,j] ~ dnorm(md[i,j],taud[i,]])

md[i,j] <- beta[t[i,]j]] - betalt[i,1]] + swli,]]
taud[i,Jj] <- tau*2*(j-1)/3

w[i,j] <- deltali,]j] - (betalt[i,]j]] - betalt[i,1]11)
swli,J] <= sum(w[i,1:(3-1)1)/(3-1)

}

}

for(i in 1 : ns) {

for(j in l:naflil]) {

dev[i,j] <- 2*((thetali,jl-r[i,j])+r[i,jl*log(r[i,j]/thetali,j]))
}

resdev[i] <- sum(dev[i,l:na([i]l])

}

totresdev <- sum(resdev[])

for (i in 1:ns){
mul(i] ~ dnorm(0,0.001)
}

beta[1l]1<-0
for (i in 2:nt) {
beta[i] ~ dnorm (0, .0001)

}

sd ~ dunif (0,5)

tauhn <- 1/varhn

varhn <- pow (sdhn, 2)

sdhn ~ dnorm(0,0.01)I(0,)
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tau <- usehn*tauhn + (l-usehn) *pow(sd,-2)

}
FHAAF A A

JAGS code for ARR sensitivity analysis (fixed effect model)

FHE A
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
CLAD 3.5mg/kg
CLAD 5.25mg/kg
DAC 150 mg , Q4W
DMF 240 mg, BID
FINGO 0.5 mg, QD
: GA 20 mg, QD
=9 : GA 40 mg, TIW
= 10 : IM IFNB-la 30 mcg, QW
= 11 : NAT 300 mg, Q4W
= 12 : OCR 600 mg
= 13 : PEG-INFB-1A 2W 125 mcg, Q2W
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
=17 TERI 7 mg, QD
##############################################

|
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# DATA #

FHAHHH A

list(

e = structure(.Data = <¢(500, 512, NA, 630, 1254, NA, 1776, 890, NA, 900,

894, NA, 94, 92, 96, 333, 336, NA, 374, 752, NA, 404, 852, NA, 874, 866,

912, 750, 777, NA, 726, 700, 718, 464, 454, NA, 2766, 2757, NA, 816, 820,
NA, 338, 339, NA, 836, 850, NA, 710, 716, NA, 461, 943, NA, 615, 620, NA,
184, 192, NA, 286, 316, NA, 822, 820, NA, 836, 834, NA, 772, 756, NA, 212,
217, NA, 54, 60, NA, 726, 730, 716, 208, 218, 222, 1228, 1288, 1171, 431,

429, NA) ,.Dim = ¢ (30, 3) ) ,

na = c¢(2, 2, 2, 2, 3, 2, 2, 2, 3, 2, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
2, 2, 2, 2, 3, 3, 3, 2) ,

ns = 30,

nt = 17 ,

r = structure(.Data = <¢(198, 131, NA, 459, 288, NA, 639, 302, NA, 306,

232, NA, 47, 36, 48, 119, 36, NA, 145, 135, NA, 210, 221, NA, 288, 121,
136, 120, 85, NA, 290, 203, 157, 389, 267, NA, 1087, 595, NA, 293, 139, NA,
219, 183, NA, 334, 153, NA, 284, 150, NA, 232, 312, NA, 688, 483, NA, 128,
96, NA, 234, 211, NA, 240, 127, NA, 242, 129, NA, 231, 219, NA, 97, 45, NA,
23, 21, NA, 392, 270, 264, 45, 89, 57, 614, 502, 374, 142, 68, NA) ,.Dim =
c(30, 3) ) .,

t = structure(.Data = «¢(1, 13, NA, 1, 11, NA, 15, 8, NA, 1, 10, NA, 10,
14, 8, 14, 2, NaA, 14, 2, NA, 14, 2, NA, 1, 3, 4, 10, 8, NaA, 1, 8, 6, 1, 8,
NA, 10, 5, NA, 1, 6, NA, 10, 14, NA, 1, 7, NA, 1, 7, NA, 1, 9, NA, 1, 15,
Na, 10, 15, NA, 1, 10, NA, 14, 12, NA, 14, 12, NA, 14, 8, NA, 1, 5, NA, 15,
10, NpA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 10, 7, NA) ,.Dim = ¢ (30, 3) )

)

iggasddsssassddsssaddddsssasdddisssasddissaasdidi

# MODEL #
FHERHHHHHHAF AR H AR A HH AR AR AHHER AR SHHH
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model {
for(i in 1 : ns) {

for(j in 1:naf[i]) {

thetali,j] <- lambdali,jl*eli,]]
lambda[i,j] <- exp(mul[i] + deltali,]j])
r[(i,j] ~ dpois(thetali,j])

}

deltali,1l] <= 0

for (j in 2:nali]) {

deltali,j] <- betalt[i,j]] - betalt[i,1]]
}

}

for(i in 1 : ns) {

for(j in l:nali]) {

dev[i,j] <= 2*((thetal[i,j]-r[i,]J])+r[i,J]l*log(r
}

resdev[i] <- sum(dev[i,l:na[i]l])

}

totresdev <- sum(resdev][])

for (i in 1l:ns){

mul(i] ~ dnorm(0,0.001)

}

beta[l1]<-0

for (i in 2:nt) {

beta[i] ~ dnorm (0, .0001)

}

}
FHAAA A A A

]/thetali,j1))

JAGS code for ARR sensitivity analysis (random effects model with alternative prior)

FHAFH A A A4
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
: CLAD 3.5mg/kg
: CLAD 5.25mg/kg
DAC 150 mg , Q4W
DMF 240 mg, BID
: FINGO 0.5 mg, QD
: GA 20 mg, QD
=9 : GA 40 mg, TIW
= 10 : IM IFNB-la 30 mcg, QW
= 11 : NAT 300 mg, Q4W
= 12 : OCR 600 mg
= 13 : PEG-INFB-1A 2W 125 mcg, Q2W
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
=17 TERI 7 mg, QD
##############################################
# DATA #
FHE A
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list(

e = structure(.Data = <¢(500, 512, NA, 630, 1254, NA, 1776, 890, NA, 900,
894, NA, 94, 92, 96, 333, 336, NA, 374, 752, NA, 404, 852, NA, 874, 866,
912, 750, 777, NA, 726, 700, 718, 464, 454, NA, 2766, 2757, NA, 8le6, 820,
NA, 338, 339, NA, 836, 850, NA, 710, 716, NA, 461, 943, NA, 615, 620, NA,
184, 192, NA, 286, 316, NA, 822, 820, NA, 836, 834, NA, 772, 756, NA, 212,
217, NA, 54, 60, NA, 726, 730, 716, 208, 218, 222, 1228, 1288, 1171, 431,
429, NA) ,.Dim c (30, 3) ) ,

na = c¢(2, 2, 2, 2, 3, 2, 2, 2, 3, 2, 3,2, 2,2, 2,2, 2, 2, 2, 2, 2, 2,
2/ 2/ 2/ 2/ 3/ 3/ 3/ 2) ’

ns = 30 ,

nt = 17 ,

r = structure(.Data = <¢(198, 131, NA, 459, 288, NA, 639, 302, NA, 300,

232, NA, 47, 36, 48, 119, 36, NA, 145, 135, NA, 210, 221, NA, 288, 121,
136, 120, 85, NA, 290, 203, 157, 389, 267, NA, 1087, 595, NA, 293, 139, NA,
219, 183, NA, 334, 153, NA, 284, 150, NA, 232, 312, NA, 688, 483, NA, 128,
96, NA, 234, 211, NA, 240, 127, NA, 242, 129, NA, 231, 219, NA, 97, 45, NA,
23, 21, NA, 392, 270, 204, 45, 89, 57, o014, 502, 374, 142, 68, NA) ,.Dim =
c(30, 3) ) .,

t = structure(.Data = «<¢(1, 13, NA, 1, 11, NA, 15, 8, NA, 1, 10, NA, 10,
14, 8, 14, 2, NA, 14, 2, NA, 14, 2, NA, 1, 3, 4, 10, 8, NA, 1, 8, 6, 1, 8,
Na, 10, 5, NA, 1, 6, NA, 10, 14, NA, 1, 7, NA, 1, 7, NA, 1, 9, NA, 1, 15,
NA, 10, 15, NA, 1, 10, NA, 14, 12, NA, 14, 12, NA, 14, 8, NA, 1, 5, NA, 15,
10, NA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 10, 7, NA) ,.Dim = ¢ (30, 3) ) ,
usehn = 1

)

FHAAA A A A R
# MODEL #
FHEFHH AR H AR AR A R R A A

model {
for(i in 1 : ns) {

for(j in l:nafli]) {

thetali,j] <- lambdali,jl*eli,]]
lambda[i,j] <- exp(mul[i] + deltali,]j])
r[i,j] ~ dpois(thetali,jl)

}

deltali,1l] <- 0

wlii,1] <- 0

for (j in 2:nali]) {

deltali,j] ~ dnorm(md[i,Jj],taud[i,j])

md[i,j] <- betalt[i,j]] - betalt[i,1]] + swli,J]
taud[i,j] <- tau*2*(j-1)/j

wli,j] <= deltali,]j] - (betaltl[i,j]] - betalt[i,111])
swli,j] <- sum(w[i,1:(J-1)1)/(j-1)

}

}

for(i in 1 : ns) {

for(j in 1l:nafli]) {

dev([i,]Jj] <= 2*((thetali,Jl-r[i,3]1)+r[i,J]l*log(r[i,j]l/thetali,j]))
}

resdev[i] <- sum(dev[i,l:nafi]])

}

totresdev <- sum(resdev][])

for (i in 1l:ns) {
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mu(i] ~ dnorm(0,0.001)
}

beta[l1]<-0
for (i in 2:nt) {
beta[i] ~ dnorm (0, .0001)

}

sd ~ dunif (0,5)

tauhn <- 1/varhn

varhn <- pow (sdhn, 2)

sdhn ~ dnorm(0,0.01)I(0,)

tau <- usehn*tauhn + (l-usehn) *pow(sd,-2)

}
HEHHEH A

JAGS code for ARR (Meta-Regression on Study Duration)
FHAHEF AR
# TREATMENT DECODE #

##############################################

# t =1 : Placebo

#t =2 ALEM 12 mg

# t = 3 : CLAD 3.5mg/kg

#t =4 CLAD 5.25mg/kg

# t =5 DAC 150 mg , Q4W

# t =6 DMF 240 mg, BID

# t =7 : FINGO 0.5 mg, QD

# t =8 : GA 20 mg, QD

# t =9 : GA 40 mg, TIW

# t = 10 : IM IFNB-la 30 mcg, QW

# t = 11 : NAT 300 mg, Q4W

# t =12 : OCR 600 mg

# t = 13 : PEG-INFB-1A 2W 125 mcg, Q2W

# t = 14 : SC IFNB-la 44 mcg, TIW

# t = 15 : 3SC IFNB-1b 250 mcg, EOD

# t = 16 : TERI 14 mg, QD

# t =17 TERI 7 mg, QD
##############################################
# DATA #
F it AR
list(

e = structure(.Data = <¢(500, 512, NA, 630, 1254, NA, 1776, 890, NA, 900,

894, NA, 94, 92, 96, 333, 336, NA, 374, 752, NA, 404, 852, NA, 874, 866,

912, 750, 777, NA, 726, 700, 718, 464, 454, NA, 2766, 2757, NA, 816, 820,
NA, 338, 339, NA, 836, 850, NA, 710, 716, NA, 461, 943, NA, 615, 620, NA,
184, 192, NA, 286, 316, NA, 822, 820, NA, 836, 834, NA, 772, 756, NA, 212,
217, NA, 54, 60, NA, 726, 730, 716, 208, 218, 222, 1228, 1288, 1171, 431,

429, NA) ,.Dim = ¢ (30, 3) ) ,

na = c¢(2, 2, 2, 2, 3, 2, 2, 2, 3,2, 3,2,2,2,2,2, 2,2, 2,2, 2, 2,
2, 2, 2, 2, 3, 3, 3, 2) ,

ns = 30 ,

nt = 17 ,

r = structure(.Data = <¢(198, 131, NA, 459, 288, NA, 639, 302, NA, 300,

232, NA, 47, 36, 48, 119, 36, NA, 145, 135, NA, 210, 221, NA, 288, 121,
136, 120, 85, NA, 290, 203, 157, 389, 267, NA, 1087, 595, NA, 293, 139, NA,
219, 183, NA, 334, 153, NA, 284, 150, NA, 232, 312, NA, 688, 483, NA, 128,
96, NA, 234, 211, NA, 240, 127, NA, 242, 129, NA, 231, 219, NA, 97, 45, NA,
23, 21, NA, 392, 270, 264, 45, 89, 57, 614, 502, 374, 142, 68, NA) ,.Dim =
c(30, 3) ) ,
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t = structure(.Data = «¢(1, 13, NA, 1, 11, NA, 15, 8, NA, 1, 10, NA, 10,
14, 8, 14, 2, NA, 14, 2, NA, 14, 2, NA, 1, 3, 4, 10, 8, NA, 1, 8, 6, 1, 8,
NaA, 10, 5, NA, 1, 6, NA, 10, 14, NaA, 1, 7, NA, 1, 7, NA, 1, 9, Na, 1, 15,
NA, 10, 15, NA, 1, 10, NA, 14, 12, NA, 14, 12, NA, 14, 8, NA, 1, 5, NA, 15,
0, NpA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 10, 7, NA) ,.Dim = <c<¢(30, 3) ) ,
usehn

x = c¢(-53.2, -5.2, -5.2, -5.2, -5.2, 42.8, -5.2, -5.2, -5.2, 42.8, -5.2,
-5.2, 42.8, -5.2, -53.2, -5.2, -5.2, -53.2, 138.8, -5.2, -5.2, -5.2, -5.2,
-5.2, -49.2, 42.8, -5.2, -5.2, 50.8, -53.2)

FHAHAE AR AR A R A
# MODEL #
FHAAA A A A R

model {
for(i in 1 : ns) {

for(j in l:naflil]) {
thetali,j] <- lambda

[i,3]1*eli,7]]
lambdafi, j] <- exp( mu[i]

1)

[i

+ deltafli,j] + (covbetalt[i,jl] -
covbeta[t[i,1]])*x[1
r[i,j] ~ dpois(theta
}

J1)

deltali,1l] <- 0

wii,1] <= 0

for (j in 2:nafli]) {

deltali,j] ~ dnorm(md[i,Jj],taud[i,]])

md[i,j] <- betalt[i,j]] - betalt[i,1]] + swli,J]
taud[i,j] <- tau*2*(j-1)/7

wli,j] <- deltali,]j] - (betaltl[i,j]] - betalt[i,111])
wli,Jj] <= sum(w[i,1:(j-1)1)/(3-1)

}

}

for(i in 1 : ns) {

for(j in l:naf[i]) |

dev([i,Jj] <= 2*((thetali,Jl-r[i,3]1)+rl[i,Jl*log(r[i,j]l/thetali,j]))
}

resdev[i] <- sum(dev[i,l:na[i]l])

}

totresdev <- sum(resdev][])

for (i in 1:ns){
mu(i] ~ dnorm(0,0.001)
}

beta[l]<-0
for (i in 2:nt) {
beta[i] ~ dnorm (0, .0001)

}

sd ~ dunif (0,5)

tauhn <- 1/varhn

varhn <- pow (sdhn,2)

sdhn ~ dnorm(0,0.01)I(0,)

tau <- usehn*tauhn + (l-usehn) *pow(sd,-2)

covbetal[l] <= 0
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for (i in 2:nt){
covbeta[i] <- B

}

B ~ dnorm(0,0.0001)

}
FHAHAE AR AR A R A

JAGS code for ARR in HA subgroup

SR i i i ki
# TREATMENT DECODE #
##############################################

#t =1 Placebo

# t =2 : ALEM 12 mg

# t =3 DAC 150 mg , Q4w

# t = 4 : FINGO 0.5 mg, QD

# t =5 1: GA 20 mg, QD

# t =6 : GA 40 mg, TIW

# t = 7 : IM IFNB-la 30 mcg, QW

# t = 8 : OCR 600 mg

# t = 9 : SC IFNB-la 44 mcg, TIW

#t 10 : SC IFNB-1b 250 mcg, EOD
##############################################
# DATA #
FHA A
list(

e = structure(.Data = «c¢(1776, 890, NA, 900, 894, NA, 94, 92, 96, 288,

554, NA, 750, 777, NA, 726, 700, NA, 464, 454, NA, 1158, 1074, NA, 338,
339, NA, 461, 943, NA, 615, 620, NA, 184, 192, NA, 286, 316, NA, 514, 498,
NA, 280, 286, NA, 772, 756, NA, 40, 49, NA, 54, 60, NA, 149, 160, NA) ,.Dim

= c(19, 3) ) ,

na = c¢c(2, 2, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2) ,

ns = 19 ,

nt = 10 ,

r = structure(.Data = c¢(639, 302, NA, 306, 232, NA, 47, 36, 48, 152, 119,

NA, 120, 85, NA, 290, 203, NA, 389, 267, NA, 613, 279, NA, 219, 183, NA,
232, 312, NA, 688, 483, NA, 128, 96, NA, 234, 211, NA, 236, 119, NA, 87,
28, NA, 231, 219, NA, 21, 12, NA, 23, 21, NA, 76, 32, NA) ,.Dim = ¢ (19, 3)
)
t = structure(.Data = ¢(10, 5, NA, 1, 7, NA, 7, 9, 5, 9, 2, NA, 7, 5, NA,
1, 5, NA, 1, 5, NA, 7, 3, NA, 7, 9, NA, 1, 6, NA, 1, 10, NA, 7, 10, NA, 1,
7, NA, 1, 4, NA, 9, 8, NA, 9, 5, NA, 1, 3, NA, 10, 7, NA, 7, 4, NA) ,.Dim =
)

st EEEEE s
# MODEL #
Fh R R

model {
for(i in 1 : ns) {
for(j in l:nafli]) {

thetali,j] <- lambdali,jl*eli,]j]
lambdafi,j] <- exp(mul[i] + deltali,]J])
r[i,j] ~ dpois(thetali,jl)

}
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deltafi,1] <= 0
w(i,1l] <= 0

for (j in 2:nafli]) {

deltafi,j] ~ dnorm(md[i,]j],taud[i,]j])

md[i,j] <- betalt[i,j]] - betalt[i,1]] + swl[i,]]
taud[i,J] <- tau*2*(j-1)/j

wli,j] <- deltali,j] - (betal[t[i,]jl] - betalt[i,11])

wli,j] <= sum(wl[i,1:(3-1)1)/(3-1)
}
}

for(i in 1 : ns) {
for(j in l:nali]) {
dev[i,j] <- 2*((thetali,jl-r[i,j])+r[i,jl*log(r 1/thetali,31))

}
resdev[i] <- sum(dev[i,l:na([i]l])
}

totresdev <- sum(resdev][])

for (i in 1l:ns){

mu(i] ~ dnorm(0,0.001)

}

beta[l1]<-0

for (i in 2:nt) {

beta[i] ~ dnorm (0, .0001)

}

sd ~ dunif (0,5)

tauhn <- 1/varhn

varhn <- pow (sdhn, 2)

sdhn ~ dnorm(0,0.01)I(0,)

tau <- usehn*tauhn + (l-usehn) *pow(sd,-2)

}
FHERHHH AR AR AR AR AR H AR H AR RS AR RHES 1S

JAGS code for ARR in RES subgroup
FHHHEH A
# TREATMENT DECODE #
##############################################
t =1 Placebo
: ALEM 12 mg
DAC 150 mg , Q4W
: FINGO 0.5 mg, QD
: GA 20 mg, QD
: GA 40 mg, TIW
: IM IFNB-la 30 mcg, OW
: NAT 300 mg, Q4W
= 9 : OCR 600 mg
= 10 : SC IFNB-la 44 mcg, TIW
t =11 : SC IFNB-1b 250 mcg, EOD
##############################################
# DATA #
FHAf A
list(
e = structure(.Data = c¢(122, 296, NA, 1776, 890, NA, 900,
92, 96, 122, 210, NA, 84, 202, NA, 750, 777, NA, 726, 700,
NA, 408, 368, NA, 338, 339, NA, 126, 154, NA, 461, 943, NA,
184, 192, NA, 286, 316, NA, 280, 300, NA, 772, 756, NA, 32,

H H S S S S S S 3 S
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NA, 30, 27, NA) ,.Dim = c¢c(21, 3) ) ,

na = c¢c(2, 2, 2, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2) ,
ns = 21,
nt = 11 ,
r = structure(.Data = «<¢(178, 82, NA, 639, 302, NA, 306, 232, NA, 47, 36,

48, 50, 42, NA, 54, 66, NA, 120, 85, NA, 290, 203, NA, 389, 267, NA, 276,
103, NA, 219, 183, NA, 117, 53, NA, 232, 312, NA, 688, 483, NA, 128, 9¢,
NA, 234, 211, NA, 110, 45, NA, 231, 219, NA, 19, 18, NA, 23, 21, NA, 9, o,
NA) , .Dim = ¢ (21, 3) ) ,

t = structure(.Data = «¢(1, 8, NA, 11, 5, NA, 1, 7, NA, 7, 10, 5, 10, 2,
NaA, 10, 2, NA, 7, 5, NA, 1, 5, NA, 1, 5, NA, 7, 3, NA, 7, 10, NA, 1, 4, Na,
1, 6, NpA, 1, 11, NA, 7, 11, NA, 1, 7, NaA, 10, 9, NA, 10, 5, NA, 1, 3, NA,
11, 7, NA, 7, 4, NA) ,.Dim = c(21, 3) ) ,

usehn = 0

)

FHAHAE AR AR A R A
# MODEL #
FHAAF A A

model {
for(i in 1 : ns) {

for(j in l:naflil]) {

thetali,j] <- lambdali,jl*eli,]]
lambdali,j] <- exp(mu[i] + deltali,]j])
r[i,j] ~ dpois(thetali,]jl)

}

deltali,1l] <- 0

wli,1l] <= O

for (j in 2:nali]) {

deltafi,j] ~ dnorm(md[i,j],taud[i,]])

md[i,j] <- betalt[i,j]] - betalt[i,1]] + swli,J]
taud[i,j] <- tau*2*(j-1)/j

wli,j] <= deltali,]j] - (betaltli,j]] - betalt[i,111])
swli,j] <- sum(w[i,1:(3-1)1)/(j-1)

}

}

for(i in 1 : ns) {

for(j in l:naf[i]) |

dev[i,j] <- 2*((thetali,jl-r[i,j])+r[i,jl*log(r[i,j]/thetali,j]))
}

resdev[i] <- sum(dev[i,l:na[i]l])

}

totresdev <- sum(resdev][])

for (i in 1:ns){
mu(i] ~ dnorm(0,0.001)
}

beta[l]<-0
for (i in 2:nt) {
beta[i] ~ dnorm (0, .0001)

}

sd ~ dunif (0,5)

tauhn <- 1/varhn

varhn <- pow (sdhn,2)

sdhn ~ dnorm(0,0.01)I(0,)
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tau <- usehn*tauhn + (l-usehn) *pow(sd,-2)

}
FHAHAE AR AR A R A

JAGS code for CDP-12 Base-case analysis
SR i i i
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
CLAD 3.5mg/kg
CLAD 5.25mg/kg
DAC 150 mg , Q4w
DMF 240 mg, BID
FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
17 : TERI 7 mg, QD
##############################################

|
O J oUW

H= FH F e S S S S S S S S S S S S
(e e e il e die e lieielie e die e elelie e
|

# DATA #

FHE A

list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3, 3,
3)

ns = 22,

ns2 = 17 ,

nt = 17 ,

se = structure(.Data = «c¢(1, 0.226, NA, 1, 0.1486, NA, 1, 0.1291, NA, 1,

( 1
0.5431, NA, 1, 0.1938, NA, 1, 0.264, NA, 1, 0.1233, NA, 1, 0.1739, NA, 1,
.2078, NA, 1, 0.1564, NA, 1
0

0 , 0.155, NA, 1, 0.1465, NA, 1, 0.2051, NA, 1,
0.2268, NA, 1, .2, NA, 1, 0.3655, NA, 1, 0.2624, NA, 1, 0.1687, 0.1716, 1,
0.1982, 0.2112, 1, 0.1821, 0.1912, 1, 0.1604, 0.164, 1, 0.1749,

0.1926) ,.Dim = c(22, 3) ) ,

t = structure(.Data = c¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 1, 8, NA, 1, 9,
NA, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14, NA, 1, 7, NA, 1, 7, NA, 14, 2, NA,
1, 15, NA, 14, 11, NA, 14, 11, NA, 1, 5, NA, 9, 7, NA, 1, 3, 4, 1, 8, o6, 1,
13, 14, 1, 17, 16, 1, 17, 16) ,.Dim = c (22, 3) ) ,

taulmn = -3.95 ,

taulprec = 0.3121 ,

tauvuup = 5 ,

usevag = 0 ,

v = <¢(0.02553, 0.01104, 0.008335, 0.1475, 0.01877, 0.03485, 0.00759¢0,
0.01512, 0.0216, 0.01223, 0.01201, 0.01072, 0.02103, 0.02571, 0.02001,
0.0668, 0.03443, 0.01448, 0.02097, 0.01743, 0.01315, 0.01693) ,

y = structure(.Data = ¢(0, -0.4734, NA, 0, -0.5527, NA, 0, -0.05484, Na,
0, -1.07, Na, 0, -0.2936, NA, O, -0.1487, NA, 0, -0.1739, NA, 0, -0.4801,

Na, 0, -0.1374, NA, 0, -0.3474, NA, O, -0.1905, NA, O, -0.4263, NA, O, -
0.3462, NA, 0, -0.5498, NA, 0, -0.4754, NA, O, -0.8442, NA, 0, -0.3025, NA,
0, -0.4033, -0.3771, 0, -0.07361, -0.24, 0, -0.3771, -0.4691, 0, -0.2655, -
0.3519, 0, -0.04278, -0.3775) ,.Dim = c(22, 3) )

)
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FHAFAE AR A A A R

# MODEL

#

FHAAF A A

model {

, 1

for(i in 1 : ns) {

for(j in 2:nafli]) {

md[i, ]]<— betal[t[i,]j]] - betalt[i,1]]
delta[i,j]l~dnorm(md[i,j],tau)

vr[i,j] <- pow(sel[i,Jl, 2)

prec([i,Jj] <- pow(vr([i,jl,-1)

}

}

for (i in 1: ns2){

omegali,1l,1] <- precli,?2]

y[i,2] ~ dnorm(deltali,2], omegali,1,1])

}

for (i in (ns2+1) :ns) {

for (j in 1:(nafi]l-1)){

for (k in 1:(naf[i]-1)) {

sigmal[i,j, k] <- equals(j,k)*vr[i,j+1l]+(l-equals (g, k))*(v[i])
}

}

omegali,l: (na[i]l-1),1:(nafi]l-1)] <- inverse(31gma[1,,]
y[i,2:na[i]] ~ dmnorm(deltali,2:naf[i]],omegali (naf[i]-
}

for(i in 1 : ns) {

for(j in 1:(nafil-1)) {

yd[i,j] <= (yli,j+1l]-deltali,j+1])

z[i,J] <- inprod(omegali,j,l:(nafi]l-1)]1, yd[i,l:(nalil-1)1)
dev([i,j] <- z[i,3] * ydli,]]

}

resdev[i] <- sum(dev[i,1l: (nal[i]-1)1)

}

totresdev <- sum(resdev]])

beta[l] <- 0

for (i in 2:nt) {

beta[i]~ dnorm(0,0.0001)

}

sdvag ~ dunif (0, tauuup)

sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}

iggasddsssassddsssaddddsssasdddisssasddissaasdidi

JAGS code for CDP-12 Sensitivity analysis (Fixed effect (FE))
S i o

# TREATMENT DECODE

#

FHAFAEE AR R A R A R

# £t =1 : Placebo

86

(nafi]-1)1)



ALEM 12 mg
CLAD 3.5mg/kg
CLAD 5.25mg/kg
DAC 150 mg , Q4W
DMF 240 mg, BID
FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
t = 17 TERI 7 mg, QD
##############################################

|
O ~J o U W

o S S S S R S S S S S S S SR S
ot of ot ot o o o ot
|

# DATA #
SRR R R Rk i i i kR
list(
na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3, 3,
3)
ns = 22,
ns2 = 17 ,
nt = 17 ,
e = structure(.Data = «c¢(1, 0.226, NA, 1, 0.1486, NA, 1, 0.1291, NA, 1,

( 1

.5431, NA, 1, 0.1938, NA, 1, 0.264, NA, 1, 0.1233, NA, 1, 0.1739, NA, 1,
.2078, NA, 1, 0.1564, NA, 1, 0.155, NA, 1, 0.1465, NA, 1, 0.2051, NA, 1,
.2268, NA, 1, 0.2, NA, 1, 0.3655, NA, 1, 0.2624, NA, 1, 0.1687, 0.1716, 1,
.1982, 0.2112, 1, 0.1821, 0.1912, 1, 0.1604, 0.164, 1, 0.1749,
.1926) ,.Dim = ¢ (22, 3) ) ,

= structure(.Data = «¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 1, 8, NA, 1, 9,
NA, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14, NaA, 1, 7, NA, 1, 7, NA, 14, 2, NA,
1, 15, NA, 14, 11, NA, 14, 11, NA, 1, 5, NA, 9, 7, NA, 1, 3, 4, 1, 8, o6, 1,
13, 14, 1, 17, 16, 1, 17, 16) ,.Dim = c (22, 3) ) ,
v = <¢(0.02553, 0.01104, 0.008335, 0.1475, 0.01877, 0.03485, 0.00759¢0,
0.01512, 0.0216, 0.01223, 0.01201, 0.01072, 0.02103, 0.02571, 0.02001,
0.0668, 0.03443, 0.01448, 0.02097, 0.01743, 0.01315, 0.01693) ,
y = structure(.Data = ¢(0, -0.4734, NA, 0, -0.5527, NA, 0, -0.05484, Na,
0o, -1.07, NA, 0, -0.2936, NA, O, -0.1487, NA, O, -0.1739, NA, 0, -0.4801,
Na, 0, -0.1374, NA, 0, -0.3474, NA, O, -0.1905, NA, 0O, -0.4263, NA, 0, -
0.3462, NA, 0, -0.5498, NA, O, -0.4754, NA, 0, -0.8442, NA, 0, -0.3025, NA,
0, -0.4033, -0.3771, 0, -0.07361, -0.24, 0, -0.3771, -0.4691, 0, -0.2655, -
0.3519, 0, -0.04278, -0.3775) ,.Dim = c (22, 3) )
)

T OO OO on

Fh R
# MODEL #
st EEEEE s

model {

for(i in 1 : ns) {

for(j in 2:nafli]) {

deltafi,j] <- betalt[i,j]] - betalt[i,1]]
r{i,Jj] <- pow(sel[i,jl, 2)

precli, j] <- pow(vr[i,jl,-1)

}

}

for (i in 1: ns2){
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omegali,1l,1] <- precli, 2]

y[i,2] ~ dnorm(deltafi,2], omegali,1,1])

}

for (i in (ns2+1) :ns) {

for (j in 1:(nafil-1)){

for (k in 1:(naf[i]-1)) {

sigmal[i, j,k] <- equals(j,k)*vr[i,j+1l]+(l-equals(j,k))*(vI[i])

omegali,l:(naf[i]l-1),1:(nal[i]-1)] <- inverse(31gma[l,

]
y[i,2:na[i]] ~ dmnorm(deltal[i,2:naf[i]],omegali,l:(nal[i]l-1),1:(nal[il-1)1)
}
for(i in 1 : ns) {
for(j in 1:(nafli]l-1)) {
yd[i,j] <- (yli,j+1]-deltali,j+11])
z[1,J] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,l:(na[i]l-1)])

dev([i,]J] <= z[i,j] * yd[i,]]

}

resdev[i] <- sum(dev[i,l:(nalil-1)1])
}

totresdev <- sum(resdev][])

betal[l] <= 0

for (i in 2:nt){
beta[i]l~ dnorm(0,0.0001)
}

}
FHEFHFH AR AR AR H AR F AR H SRR AR A

JAGS code for CDP-12 Sensitivity analysis (Random effects (RE) alternative prior)
FHAHEFE AR
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
: CLAD 3.5mg/kg
: CLAD 5.25mg/kg
DAC 150 mg , Q4W
DMF 240 mg, BID
: FINGO 0.5 mg, QD
: GA 20 mg, QD
9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
t 17 TERI 7 mg, QD
##############################################

I
O J o U b wN

H oS S S S S S S S S S S S S S 3k Sk
t ct o ot ot of o ot
I

# DATA #
s EEE eSS

list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3, 3,
3)

ns = 22,
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ns2 = 17 ,

nt = 17 ,

se = structure 1, 0.226, NA, 1, 0.1486, NA, 1, 0.1291, NA, 1,

0.5431, NA, 1, 1938, NA, 1, 0.264, NA, 1, 0.1233, NA, 1, 0.1739, NA, 1,
1

(.Data = c(
0.
.2078, NA, 1, 0.1564, NA,
0.

0 , 0.155, NA, 1, 0.1465, NA, 1, 0.2051, NA, 1,
0.2268, NA, 1, 2, NA, 1, 0.3655, NA, 1, 0.2624, NA, 1, 0.1687, 0.1716, 1,
0.1982, 0.2112, 1, 0.1821, 0.1912, 1, 0.1604, 0.164, 1, 0.1749,

0.1926) ,.Dim = ¢ (22, 3) ) ,

t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 1, 8, NA, 1, 9,
NA, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14, NA, 1, 7, NA, 1, 7, NA, 14, 2, Na,
1, 15, NpA, 14, 11, NA, 14, 11, NA, 1, 5, NA, 9, 7, NA, 1, 3, 4, 1, 8, 6, 1,
13, 14, 1, 17, 16, 1, 17, 16) ,.Dim = c (22, 3) ) ,

taulmn = 0.5,

taulprec = 1 ,

tauvuup = 5 ,

usevag = 1 ,

v = <¢(0.02553, 0.01104, 0.008335, 0.1475, 0.01877, 0.03485, 0.00759¢0,
0.01512, 0.0216, 0.01223, 0.01201, 0.01072, 0.02103, 0.02571, 0.02001,
0.0668, 0.03443, 0.01448, 0.02097, 0.01743, 0.01315, 0.01693) ,

y = structure(.Data = «c¢(0, -0.4734, NA, O, -0.5527, NA, 0, -0.05484, Na,
0o, -1.07, NA, 0, -0.2936, NA, O, -0.1487, NA, O, -0.1739, NA, 0, -0.4801,

NA, 0, -0.1374, NA, O, -0.3474, NA, O, -0.1905, NA, O, -0.4263, NA, 0, -
0.3462, NA, 0, -0.5498, NA, 0, -0.4754, NA, O, -0.8442, NA, 0, -0.3025, NA,
0, -0.4033, -0.3771, 0, -0.07361, -0.24, 0, -0.3771, -0.4691, 0, -0.2655, -
0.3519, 0, -0.04278, -0.3775) ,.Dim = c(22, 3) )

)

FHAAA A A A R
# MODEL #

FHA A
model {
for(i in 1 : ns

)
for(j in 2:naflil
md[i,j]<- betalt
m
W

)

(1,311 - betalt[i,1]]
deltali,j]~dnorm(md[i, ], tau)
vr[i,j] <- pow(sel[i,Jl, 2)
prec([i,j] <- pow(vr([i,]jl,-1)

}
}

for (i in 1: ns2){
omegali,1l,1] <- precli, 2]
y[i,2] ~ dnorm(deltal[i,2], omegali,1,1])

ns2+1) :ns)
:(nafi]-1)
:(nafi]-1)

1

{

) {

) {
] <= equals(

.
o
=

— U e
B
o}

P S

3,k)*vr[i,j+11+ (l-equals (§,k))* (v[i])

omegali,l: (naf[il-1),1l:(nali]-1)] <- inverse(sigmali,,])
y[i,2:na[i]] ~ dmnorm(deltali,2:nafi]],omegali,l:(nal[i]l-1),1l:(nali]l-1)1)
}

for(i in 1 : ns) {
for(j in 1l:(nafil-1)) {
yd[i,J] <= (y[i,j+1l]l-deltali,j+11])
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z[i,j] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,1l:(nali]-1)])
dev([i,]j] <= z[i,3] * ydli,]]
}
resdev[i] <- sum(dev[i,l: (na[i]-1)1)
}
totresdev <- sum(resdev[])
betal[l] <= 0
for (i in 2:nt) {
beta[i]l~ dnorm(0,0.0001)
}
sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)
tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHEFHFH AR AR AR H AR F AR H SRS RS S S

JAGS code for CDP-12 (Meta-Regression on Duration)
FHAFHH A A AR
# TREATMENT DECODE #
##############################################

#t =1 Placebo

# t = 2 : ALEM 12 mg

#t =23 CLAD 3.5mg/kg

#t =4 CLAD 5.25mg/kg

# t =25 DAC 150 mg , Q4W

# t = 6 : DMF 240 mg, BID

#t =7 FINGO 0.5 mg, QD

# t =8 GA 20 mg, QD

# t =9 : IM IFNB-la 30 mcg, QW

# t = 10 : NAT 300 mg, Q4W

#t =11 OCR 600 mg

#t =12 PEG-INFB-1A 2W 125 mcg, Q2Z2W

# t =13 SC IFNB-la 22 mcg, TIW

# t = 14 SC IFNB-la 44 mcg, TIW

# t =15 SC IFNB-1b 250 mcg, EOD

# t =16 TERI 14 mg, QD

#t =17 TERI 7 mg, QD

##############################################

# DATA #

FHEF A

list(

na = c¢(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3, 3, 3)
ns = 22,

ns2 = 17 ,

nt = 17 ,

se = structure(.Data = c¢(1, 0.226, NA, 1, 0.1486, NA, 1, 0.1291, NA, 1,
0.5431, NA, 1, 0.1938, NA, 1, 0.264, NA, 1, 0.1233, NA, 1, 0.1739, NA, 1,
0.2078, NA, 1, 0.1564, NA, 1, 0.155, NA, 1, 0.1465, NA, 1, 0.2051, NA, 1,
0.2268, NA, 1, 0.2, NA, 1, 0.3655, NA, 1, 0.2624, NA, 1, 0.1687, 0.1716, 1,
0.1982, 0.2112, 1, 0.1821, 0.1912, 1, 0.1604, 0.164, 1, 0.1749, 0.1926)
,.Dim = ¢ (22, 3) ) ,

t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 1, 8, NA, 1, 9,
NA, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14, NA, 1, 7, NA, 1, 7, NA, 14, 2, Na,
1, 15, NA, 14, 11, ~NA, 14, 11, NA, 1, 5, NA, 9, 7, NA, 1, 3, 4, 1, 8, 6, 1,
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13, 14,
taulmn
taulprec
tauuup

usevag =
v c (0.
0.01512,
0.0668, 0.
b4 c (-5
43.09, -4.
4.9009,

1,

0.

-48.

17, 1le,
-3.95 ,
0.3121

14

1,

5

0,
02553,
0216,
03443,
2.91,
909,
91,

14

0.011
0.012

0.014
-4,
-52.91,
-4.9009,
Data

909,

17, 16) ,.Dim

0.
0.0
0.0

04, 0.008335,
23, 0.01201,
48, 0.02097,
-4.909,
-4.909,

51.09,

-4.909,
-52.91)

-4.909,

1475, 0.01877,
1072, 0.02103, 0.02571,
1743, 0.01315, 0.01693)
-4.909, -4.909,

43.09, 139.1, -4.909,

0.03485,

14

-4.909,

y structure (.
0, -1.07, NA, O,
NA, O, -0.1374,

-0.29
NA, O,

c (0,
36, NA, O,
-0.3474,

-0.4734,

0,
NA, 0,
-0.1905, NA,

NA,
-0.1487,
NA, 0,

-0.

-0.5527,

0,
NA,

NA,
1739,
0,

-0.4263,

0.3462,
0,
0.3519,
)

0,

NA,
-0.4033,

0,
-0.3771,
-0.04278,

0

-0.5498,

NA, O,
, -0.07361, -0.2
0.3775) ,.Dim

-0.4754,

NA, 0, -0.8442,
4, 0, -0.3771,
c(22, 3) )

NA, O,
-0.4691,

FHEFHH AR H AR AR A R R A A

# MODEL

#

FHEFHH AR H AR AR A R R A A

model {

for(i in 1
for(j in 2:
md[i,]]<-
deltafli,jl~
rli,J]
prec(i,jl
thetali, j]
}

}

for (i in
omegali, 1,
yli,2] ~ d

omegali,1l:
y[i,2:nal
}

for(i in 1

for(j in 1:

yd[llj] <=

i]]

ns)
nali]
betalt

<_
<_
<_

1: ns2){
1] <- precl[i
norm (thetal[i

(nafi]-1),1:

~ dmnorm (

ns) {
(nafi]-1))
(yl[i,J+1]

-deltali

tl

2]

, 21, omegali,1,

—

3, k) *vr (i

(na[1]-1
thetali,

]

)
2:nal

{
»J+11)

,J+H1]+

<- inverse(51gma[

ill,

i,311 - covbetalt[i,111)

17)

(l-—equals (j,k))*(v[i])

omega [i

z[i,7]

<- inprod (omegali

rJrl:

(nafl

devi[i,d]
}

resdev [

}

i]

<- z[1i,7]

<- sum(dev[i,1l:

* ydli,J]

(nafi]-

totresdev <- sum(resdev][])

betal[l] <

-0

i]-1)], ydli,1:

nn
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[(i1-1)1)

0.
0.

14

007596,
02001,

-4.909,
909,

4.

0.
0,

05484,

NA, 0,
-0.3025,
0,

*x[1]

NA,
-0.4801,

NA,

-0.2655,



for (i in 2:nt){
beta[i]l~ dnorm(0,0.0001)
}

covbetal[l] <= 0
for (i in 2:nt){
covbeta[i] <- B

}

B ~ dnorm(0,0.0001)

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHAHAE AR AR A R A

JAGS code for CDP-12 in HA subgroup

FHSHE AR
# TREATMENT DECODE #
##############################################

# t 1 Placebo

# t = 2 : DMF 240 mg, BID

# t =3 : FINGO 0.5 mg, OD

# t =4 : GA 20 mg, QD

# t =5 : IM IFNB-la 30 mcg, QW

# t = 6 : OCR 600 mg

# t = 7 : SC IFNB-la 22 mcg, TIW

# t =8 : SC IFNB-la 44 mcg, TIW

# t =9 : SC IFNB-1b 250 mcg, EOD

# £ — 10 : TERI 14 mg, OD
##############################################

# DATA #
FHE A
list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3) ,
ns = 13,

ns2 = 12 ,

nt = 10 ,

se = structure(.Data = c¢(1, 0.1291, NA, 1, 0.5431, NA, 1, 0.1938, NA, 1,

0.1982, NA, 1, 0.264, NA, 1, 0.2078, NA, 1, 0.2051, NA, 1, 0.3013, NA, 1,
.2035, NA, 1, 0.3618, NA, 1, 0.2024, NA, 1, 0.4313, NA, 1, 0.1821, 0.1912)
,.Dim = ¢ (13, 3) ) ,
t = structure(.Data = <¢(9, 4, NA, 1, 4, NA, 1, 5, NA, 1, 4, NA, 1, 4, NA,
5,8, NA, 1, 9, NA, 1, 2, NA, 1, 3, NA, 8, 6, NA, 1, 10, NA, 5, 3, Na, 1,
7, 8) ,.Dim = c¢(13, 3) ) ,

O

taulmn = -3.95 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

v = ¢(0.008335, 0.1475, 0.01877, 0.01964, 0.03485, 0.0216, 0.02103,
0.04538, 0.0207, 0.06546, 0.02048, 0.09301, 0.01743) ,

y = structure(.Data = <¢(0, -0.05484, NA, 0, -1.07, NA, 0, -0.2936, NA,

-0.07361, NA, O, -0.1487, NA, 0, -0.1374, NA, 0, -0.3462, NA, 0, 0.175, NA,
0, -0.4546, NA, 0, -0.7605, NA, 0, -0.6255, NA, O, -0.5017, NA, O, -0.3771,

-0.4691) ,.Dim = c(13, 3) )
)

s EEE e LS
# MODEL #

92



FHAFAE AR A A A R

model {

for(i in 1 : ns) {

for(j in 2:nafi]) {

md[i,j]l<- betal[t[i,]j]] - betalt[i,1]]
delta[i,j]~dnorm(md[i,j],tau)

vrli,j] <- pow(sel[i,j], 2)
precli,j] <- pow(vr[i,j],-1)

}
}

for (i in 1: ns2){
omegali,1l,1] <- precli, 2]

y[i,2] ~ dnorm(deltali,2], omegali,1,1])

}

for (i in (ns2+1) :ns) {

for (3 in l:(naflil-1)){

for (k in 1:(naf[i]1-1)){

sigmali,j, k] <- equals(j,k)*vr[i,j+1]+ (l-equals (3, k))*(v[i])

omegali,l:(naf[i]l-1),1:(na[i]l-1)] <- inverse(sigmali,,])

y[i,2:nal[i]] ~ dmnorm(deltal[i,2:na[i]],omegali,l:(nali]l-1),1l:(nalil-1)1)
}

for(i in 1 : ns) {

for(j in 1l:(naflil-1)) {

ydl[i, 3] <- (y[i,j+1)-deltali,j+1])

z[1,J] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,l:(nal[i]l-1)])

dev[i,j] <- z[i,J] * ydli,]]

}

resdev[i] <- sum(dev[i,l:(nalil-1)1])
}

totresdev <- sum(resdev][])

beta[l] <- 0

for (i in 2:nt) {
beta[i]l~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn,taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHEFHHH AR AR AR AR AR AR RS AR RH AR S S

JAGS code for CDP-12 in RES subgroup
A
# TREATMENT DECODE #
A
# t =1 : Placebo
= 2 : DAC 150 mg , Q4w
= 3 : DMF 240 mg, BID

4 : FINGO 0.5 mg, QD

HH= H T
&t ot
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IM IFNB-la 30 mcg, QW

NAT 300 mg, Q4W

: OCR 600 mg

9 : SC IFNB-la 22 mcg, TIW

= 10 : SC IFNB-la 44 mcg, TIW

= 11 : SC IFNB-1b 250 mcg, EOD

= 12 : TERI 14 mg, QD

13 : TERI 7 mg, QD
##############################################

|
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# DATA #

FHE

list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3) ,

ns = 15,

ns2 = 13,

nt = 13 ,

se = structure(.Data = «c<¢(1, 0.3455, NA, 1, 0.1291, NA, 1, 0.5431, NA, 1,

1

0.1938, NA, 1, 0.1982, NA, 1, 0.264, NA, 1, 0.2078, NA, 1, 0.5392, NA, 1,

0.2051, NA, 1, 0.4364, NA, 1, 0.3478, NA, 1, 1.118, NA, 1, 1.49, NA, 1,
0.

0.1821, 0.1912, 1, 0.4615, 4584) ,.Dim = «c(15, 3) ) ,

t = structure(.Data = «<¢(1, 7, NA, 11, 5, NA, 1, 5, NA, 1, 6, NA, 1, 5,
NA, 1, 5, NA, 6, 10, NA, 1, 4, NA, 1, 11, NaA, 1, 3, NA, 10, 8, NaA, 1, 2,
NA, 6, 4, NA, 1, 9, 10, 1, 13, 12) ,.Dim = c¢(15, 3) ) ,

taulmn = -3.95 ,

taulprec = 0.3121 ,

tauvuup = 5 ,

usevag = 0 ,

v = ¢(0.0597, 0.008335, 0.1475, 0.01877, 0.01964, 0.03485, 0.0216,
0.1454, 0.02103, 0.09521, 0.06048, 0.6252, 1.11, 0.01743, 0.1058) ,

y = structure(.Data = <¢(0, -0.7498, NA, O, -0.05484, NA, O, -1.07, NA, O,

-0.2936, NA, O, -0.07361, NA, O, -0.1487, NA, O, -0.1374, NA, 0, -0.3294,
NA, 0, -0.3462, NA, O, 0.1002, NA, O, -0.427, NA, 0, -2.108, NA, 0, -2.176,
Na, 0, -0.3771, -0.4691, 0, -0.4938, -0.4334) ,.Dim = c (15, 3) )

)

Fh R R
# MODEL #
st EEEEEE

model {

for(i in 1 : ns) {

for(j in 2:nafli]) {
md[i,J]1<- betalt[i,]j]] - betalt[i,1]]
deltali,j]~dnorm(md[i, ], tau)

rli,J] <- pow(seli,j], 2)
prec([i,j] <- pow(vr([i,]jl,-1)

}
}

for (i in 1: ns2){
omegali,1l,1] <- precli, 2]
y[i,2] ~ dnorm(deltali,2], omegali,1l,1])

3,k)*vr[i,j+11+ (l-equals (3,k))* (v[i])

94



}

}

omegal[i,l: (na[i]l-1),1:(nali]-1)] <- inverse(sigmali,,])

y[i,2:na[i]] ~ dmnorm(deltal[i,2:naf[i]],omegal[i,l:(nal[i]-1),1l:(nalfi]-1)1])

}
for(i in 1 : ns) {
for(j in 1l:(nafi]-1)) {
yd[i,J] <= (yl[i,Jj+1l]l-deltaldi,j+1])
z[1i,j] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,1l:(nali]-1)])
dev([i,j] <= z[i,3] * ydli,]]

}
resdev[i] <- sum(dev[i,l: (nal[i]-1)1)
}

totresdev <- sum(resdev[])

betal[l] <= 0

for (i in 2:nt) {
beta[i]~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)
tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
igassddassassddssaadsddassasdsdiasaaadsiaaaaadidi

JAGS code for CDP-24 Base-case analysis
FHHHEF AR
# TREATMENT DECODE #
##############################################
t =1 : Placebo
: ALEM 12 mg
: CLAD 3.5mg/kg
: CLAD 5.25mg/kg
DAC 150 mg , Q4w
DMF 240 mg, BID
: FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 44 mcg, TIW
= 14 : TERI 14 mg, QD
t =15 : TERI 7 mg, QD
##############################################
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# DATA #

FHEF A

list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3) ,
ns = 21,

ns2 = 18 ,

nt = 15,

se = structure(.Data = c¢(1, 0.2899, NA, 1, 0.169, NA, 1, 0.226, NA, 1,
0.4197, NA, 1, 0.2866, NA, 1, 0.2113, NA, 1, 0.1893, NA, 1, 0.1474, NA, 1,
0.2002, NA, 1, 0.2971, NA, 1, 0.1826, NA, 1, 0.2045, NA, 1, 0.2222, NA, 1,
0.2621, NA, 1, 0.2286, NA, 1, 0.2293, NA, 1, 0.4964, NA, 1, 0.1984, NA, 1,
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0.2005, 0.1848, 1, 0.2347, 0.2612, 1, 0.2161, 0.234) ,.Dim = c(21, 3) ) ,
t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 1, 9, NA, 13, 2, NA, 13, 2,
NA, 13, 2, NA, 9, 8, NA, 9, 5, NA, 1, 6, NA, 9, 13, NA, 1, 7, NA, 1, 7, NAa,
i, 9, NA, 13, 11, NA, 13, 11, NA, 13, 8, NA, 1, 5, NA, 1, 14, NA, 1, 3, 4,
1, 8, 6, 1, 15, 14) ,.Dim = c(21, 3) )

4

taulmn = -3.95 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

v = <¢(0.04202, 0.01428, 0.02555, 0.08807, 0.04106, 0.02233, 0.01792,

0.01086, 0.02005, 0.04414, 0.01666, 0.02091, 0.0247, 0.03435, 0.02613,
0.02629, 0.1232, 0.01968, 0.01859, 0.03082, 0.02537) ,

y = structure(.Data = ¢(0, -0.7789, NA, O, -0.7775, NA, 0, -0.312, NA, O,
-1.385, NA, 0, -0.3546, NA, 0, -0.5534, NA, O, 0.1591, NA, 0, -0.309, NA,
0, -0.2614, NA, 0, -0.3592, NA, O, -0.4632, NA, 0, -0.3332, NA, 0, -0.5519,
NA, 0, -0.5651, NA, O, -0.4682, NA, 0, -0.3052, NA, 0, -1.435, NA, 0, -
0.2845, NA, 0, -0.6287, -0.3927, 0, -0.1379, -0.4823, 0, 0.05259, -

0.1705) ,.Dim = ¢ (21, 3) )

)

FHEFH A AR H AR A R R A R A
# MODEL #
FHAAF A A A

model {
for(i in 1 : ns

)
for(j in 2:nafli]
md[i,j]<- betalt
m
W

)

[1,J]1] - betalt[i,1]]
deltali,j]~dnorm(md[i,j],tau)
vrli,j] <- pow(seli,jl, 2)
precl[i,j] <- pow(vr[i,]j],-1)

}
}

for (i in 1: ns2){
omegali,1l,1] <- precli, 2]
y[i,2] ~ dnorm(deltali,2], omegali,1,1])

for (i in (ns2+1) :ns) {
for (j in 1:(nafil-1)){
for (k in 1: (naf[i]-1)) {
sigmal[i,j, k] <- equals(j,k)*vr[i,j+1l]+(l-equals (g, k))*(v[i])

omegali,l: (na[il-1),1:(nali]-1)] <- inverse(sigmali,,])
y[i,2:na[i]] ~ dmnorm(deltali,2:naf[i]],omegali,l:(nal[i]l-1),1:(nali]l-1)1])

}

for(i in 1 : ns) {

for(j in 1l:(nafli]l-1)) {

yd[i,j] <- (yli,j+1]-deltali,j+1])

z[1,jJ] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,l:(nal[i]l-1)1])
dev([i,]J] <= z[i,j] * ydI[i,]]

}

resdev[i] <- sum(dev[i,l: (nal[i]-1)1)

}

totresdev <- sum(resdev][])
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beta[l] <= 0

for (i in 2:nt){
beta[i]~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHAFF A A

JAGS code for CDP-24 Sensitivity analysis (Fixed effect (FE))
FHHHEF AR
# TREATMENT DECODE #
##############################################

14

# t =1 : Placebo

ft=2 ALEM 12 mg

# t = 3 : CLAD 3.5mg/kg

#t =4 CLAD 5.25mg/kg

# t =5 DAC 150 mg , Q4W

# t = 6 : DMF 240 mg, BID

# t =7 : FINGO 0.5 mg, OD

# t =8 : GA 20 mg, QD

# t =9 : IM IFNB-la 30 mcg, QW

# t = 10 : NAT 300 mg, Q4W

# t =11 : OCR 600 mg

# t = 12 : PEG-INFB-1A 2W 125 mcg, Q2W

# t = 13 : SC IFNB-la 44 mcg, TIW

# t = 14 : TERI 14 mg, QD

# t = 15 : TERI 7 mg, QD

##############################################

# DATA #

FHEF A

list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3) ,

ns = 21,

ns2 = 18 ,

nt = 15,

se = structure(.Data = c¢(1, 0.2899, NA, 1, 0.169, NA, 1, 0.226, NA, 1,

0.4197, NA, 1, 0.2866, NA, 1, 0.2113, NA, 1, 0.1893, NA, 1, 0.1474, NA, 1,
.2002, NA, 1, 0.2971, NA, 1, 0.1826, NA, 1, 0.2045, NA, 1, 0.2222, NA, 1,

0 1 0 1

0
0.2621, NA, 1, .2286, NA, 1, 0.2293, NA, 1, .4964, NA, 1, 0.1984, NA, 1,
0.2005, 0.1848, 1, 0.2347, 0.2612, 1, 0.2161, 0.234) ,.Dim = c¢c(21, 3) ) ,
t = structure(.Data = ¢(1, 12, NA, 1, 10, NA, 1, 9, NA, 13, 2, NA, 13, 2,
NA, 13, 2, NA, 9, 8, NA, 9, 5, NA, 1, 6, NA, 9, 13, NA, 1, 7, NA, 1, 7, NA,

, 9, NA, 13, 11, NA, 13, 11, NA, 13, 8, NA, 1, 5, NA, 1, 14, NA, 1, 3, 4,
, 8, 6, 1, 15, 14) ,.Dim = c¢(21, 3) ) ,

= ¢(0.04202, 0.01428, 0.02555, 0.08807, 0.04106, 0.02233, 0.01792,
.01086, 0.02005, 0.04414, 0.0l1666, 0.02091, 0.0247, 0.03435, 0.02613,
.02629, 0.1232, 0.01968, 0.01859, 0.03082, 0.02537) ,

= structure(.Data = <¢(0, -0.7789, NA, O, -0.7775, NA, O, -0.312, NA, O,
-1.385, NA, 0, -0.3546, NA, O, -0.5534, NA, O, 0.1591, NA, 0, -0.309, NA,
0, -0.2614, NA, 0, -0.3592, NA, 0, -0.4632, NA, 0, -0.3332, NA, 0, -0.5519,
NA, 0, -0.5651, NA, O, -0.4682, NA, O, -0.3052, NA, O, -1.435, NAp, 0, -
0.2845, NA, 0, -0.6287, -0.3%927, 0, -0.1379, -0.4823, 0, 0.05259,
0.1705) ,.Dim = c (21, 3) )
)

K oo g P
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FHAHAE AR A A R A R
# MODEL #
FHAAF A A

model {

for(i in 1 : ns) {

for(j in 2:nafli]) {

delta[i,j] <- betalt[i,j]] - betalt[i,1]]
Vr[i/j] <- pow (se eli /]]/ 2)

prec[i,j] <- pow(vr[i,Jj],-1)

}

}

for (i in 1: ns2){

omegali,1l,1] <- precl[i,2]

y[i,2] ~ dnorm(deltali,2], omegali,1l,1])

for (i in (ns2+1) :ns) {
for (3 in l:(naflil-1)){
for (k in 1:(naf[i]-1)) {
sigmali,j, k] <- equals(j,k)*vr[i,j+1]+(l-equals(j,k))*(v[i])

omegali,l: (nal[i]-1),1:(nali]l-1)
y[i,2:na[i]] ~ dmnorm(delta[i,2:naf[i]],omegali

}
for(i in 1 : ns) {
for(j in 1:(nafil-1)) {

ydli,j] <= (y[i,j+tl]l-deltali,j+11])

z[1,73] <- inprod(omegali,j,l:(nafi]l-1)], yd[i,1:

dev[i,j] <= z[i,3] * yd[i,J]

}

resdev[i] <- sum(dev[i,l:(nalil-1)1])
}

totresdev <- sum(resdev][])

beta[l] <- 0

for (i in 2:nt) {
beta[i]~ dnorm(0,0.0001)
}

}
FHEFHHH AR AR AR AR AR AR RS AR RH AR S S

] <- inverse(51gma[

(na

i, 1
(nafil-1),1:(nali]l-1)1)

[(i1-1) 1

JAGS code for CDP-24 Sensitivity analysis (Random effects (RE) alternative prior)

FHAHEH A
# TREATMENT DECODE #
##############################################
t =1 : Placebo

: ALEM 12 mg

: CLAD 3.5mg/kg

: CLAD 5.25mg/kg

: DAC 150 mg , Q4w

: DMF 240 mg, BID

: FINGO 0.5 mg, QD

: GA 20 mg, QD

HH= H oS3
t f ot ct f ot

|
QO ~J o U W
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= 9 : IM IFNB-la 30 mcg, QW

= 10 : NAT 300 mg, Q4W

= 11 : OCR 600 mg

= 12 : PEG-INFB-1A 2W 125 mcg, Q2W

= 13 : SC IFNB-la 44 mcg, TIW

= 14 : TERI 14 mg, QD

t 15 TERI 7 mg, QD
##############################################

H= H S o
o o o o

# DATA #

FHE A

list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3) ,

ns = 21,

ns2 = 18 ,

nt = 15,

se = structure(.Data = «c¢(1, 0.2899, NA, 1, 0.169, NA, 1, 0.226, NA, 1,

0.4197, NA, 1, 0.2866, NA, 1, 0.2113, NA, 1, 0.1893, NA, 1, 0.1474, NA, 1,
.2002, NA, 1, 0.2971, NA, 1, 0.1826, NA, 1, 0.2045, NA, 1, 0.2222, NA, 1,
.2621, NA, 1, 0.2286, NA, 1, 0.2293, NA, 1, 0.4964, NA, 1, 0.1984, NA, 1,

0

.2005, 0.1848, 1, 0.2347, .2612, 1, 0.2161, 0.234) ,.Dim = c(21, 3) ) ,

= structure(.Data = <¢(1, 12, NA, 1, 10, NA, 1, 9, NA, 13, 2, NA, 13, 2,
NA, 13, 2, NA, 9, 8, NA, 9, 5, NA, 1, 6, NA, 9, 13, NA, 1, 7, NA, 1, 7, NA,
1, 9, NA, 13, 11, NA, 13, 11, NA, 13, 8, NA, 1, 5, NA, 1, 14, NA, 1, 3, 4,
1, 8, 6, 1, 15, 14) ,.Dim = «c(21, 3) )

+ O O O

14

taulmn = 0.5,

taulprec = 1 ,

tauvuup = 5 ,

usevag = 1 ,

v = <¢(0.04202, 0.01428, 0.02555, 0.08807, 0.04106, 0.02233, 0.01792,

0.01086, 0.02005, 0.04414, 0.01666, 0.02091, 0.0247, 0.03435, 0.02613,
0.02629, 0.1232, 0.01968, 0.01859, 0.03082, 0.02537) ,

y = structure(.Data = ¢(0, -0.7789, NA, O, -0.7775, NA, 0, -0.312, NA, O,
-1.385, NA, 0, -0.3546, NA, O, -0.5534, NA, O, 0.1591, NA, 0, -0.309, NA,
0, -0.2614, NA, 0, -0.3592, NA, 0, -0.4632, NA, 0, -0.3332, NA, 0, -0.5519,
NA, 0, -0.5651, NA, 0, -0.4682, NA, O, -0.3052, NA, O, -1.435, NA, 0, -
0.2845, NA, 0, -0.6287, -0.3927, 0, -0.1379, -0.4823, 0, 0.05259, -

0.1705) ,.Dim = c(21, 3) )

)

FHEFHHH AR AR AR AR AR HHRH AR RS HHERHAS AR HES A H
# MODEL #
FHEFHHH AR AR AR AR AR HHRH AR RS HHERHAS AR HES A H

model {

for(i in 1 : ns) {

for(j in 2:nali]) {
md[i,j]<— betalt[i,j]] - betalt[i,1]]
delta[i,j]l~dnorm(md[i,j],tau)

r{i,J] <- pow(sel[i,J], 2)
precl[i,j] <- pow(vr[i,]j],-1)

}
}

for (i in 1: ns2){

omegali,1l,1] <- precli,2]

y[i,2] ~ dnorm(deltali,2], omegali,1,1])
}

for (i in (ns2+1) :ns) {
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for (j in 1l:(naf[il-1)
for (k in 1:(naf[i]-1)
sigma[i, j, k] <- equal
}
}

) {
) {
s(j,k)*vr[i,j+1]+(l-equals(j,k))*(v[i])

omegali,1l: (na[il-1),1:(nali]l-1)] <- inverse(51gma[l,,])

y[i,2:na[i]] ~ dmnorm(deltali,2:naf[i]],omegali,l:(nal[i]l-1),1:(nalil-1)1)
}

for(i in 1 : ns) {

for(j in 1:(naflil-1)) {

yd[i,j] <- (yli,j+1]-deltali,j+11)

z[1,J] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,l:(nal[i]-1)])

dev([i,]J] <= z[i,j] * yd[i,]]

}

resdev[i] <- sum(dev[i,l:(nalil-1)1])
}

totresdev <- sum(resdev][])

betal[l] <- 0

for (i in 2:nt){
beta[i]l~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn,taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHEFHFH AR AR AR H AR F AR H SRR AR A

JAGS code for CDP-24 (Meta-Regression on Duration)
FHAHEFE AR
# TREATMENT DECODE #
##############################################

#t=1 Placebo

# t = 2 : ALEM 12 mg

# t = 3 : CLAD 3.5mg/kg

# t =4 : CLAD 5.25mg/kg

# t =5 DAC 150 mg , Q4W

#t =206 DMF 240 mg, BID

# t =7 : FINGO 0.5 mg, QD

# t =8 : GA 20 mg, QD

# t =9 : IM IFNB-la 30 mcg, QW

# t = 10 : NAT 300 mg, Q4W

# £t = 11 : OCR 600 mg

# t = 12 : PEG-INFB-1A 2W 125 mcg, Q2W

# t = 13 : SC IFNB-la 44 mcg, TIW

# t = 14 : TERI 14 mg, QD

# t = 15 TERI 7 mg, QD
##############################################
# DATA #
FHE A S
list(

na = c¢c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3),
ns = 21,

ns2 = 18 ,

nt = 15,

se = structure(.Data = <¢(1, 0.2899, NA, 1, 0.169, NA, 1, 0.226, NA, 1,
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.4197, NA, 1, 0.2866, NA, 1, 0.2113, NA, 0.1893, NA, 1, 0.1474, NAa, 1,
.2002, NA, 1, 0.2971, NA, 1, 0.1826, NA, 0.2045, NA, 1, 0.2222, NA, 1,
.2621, NA, 1, 0.2286, NA, 1, 0.2293, NA, 1, 0.4964, NA, 1, 0.1984, NA, 1,
.2005, 0.1848, 1, 0.2347, 0.2612, 1, 0.2161, 0.234) ,.Dim = «c¢c(21, 3) ) ,

= structure(.Data = «<¢(1, 12, NA, 1, 10, NA, 1, 9, NA, 13, 2, NA, 13, 2,
NA, 13, 2, NA, 9, 8, NA, 9, 5, NA, 1, 6, NA, 9, 13, NA, 1, 7, Na, 1, 7, Na,
1, 9, NA, 13, 11, NA, 13, 11, NA, 13, 8, NA, 1, 5, NA, 1, 14, NA, 1, 3, 4,
i, 8, 6, 1, 15, 14) ,.Dim = «c¢c(21, 3) )

1,
1,

T O O O O

14

taulmn = -3.95 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

v = ¢(0.04202, 0.01428, 0.02555, 0.08807, 0.04106, 0.02233, 0.01792,
0.01086, 0.02005, 0.04414, 0.01666, 0.02091, 0.0247, 0.03435, 0.02613,
0.02629, 0.1232, 0.01968, 0.01859, 0.03082, 0.02537) ,

x = c¢(-50.86, -2.857, -2.857, 45.14, -2.857, -2.857, -2.857, 45.14, -
2.857, 45.14, -2.857, -50.86, -2.857, -2.857, -2.857, -2.857, -2.857, -
2.857, -46.86, -2.857, 53.14) ,

y = structure(.Data = ¢(0, -0.7789, NA, O, -0.7775, NA, 0, -0.312, NA, O,

|
=
w
(e0]
()]

, NA, 0, -0.3546, NA, 0, -0.5534, NA, O, 0.1591, NA, 0, -0.309, NA,
0, -0.2614, NA, 0, -0.3592, NA, O, -0.4632, NA, 0, -0.3332, NA, 0, -0.5519,
NA, 0, -0.5651, NA, 0, -0.4682, NA, 0, -0.3052, NA, O, -1.435, NA, 0, -
0.2845, NaA, 0, -0.6287, -0.3927, 0, -0.1379, -0.4823, 0, 0.05259, -0.1705)
,.Dim = c(21, 3) )

)

FHEFH A AR H AR AR A R R A R A
# MODEL #
FHAAA A A A R

model {
for(i in 1 : ns

)
for(j in 2:nafli]
md[i,j]<- betalt

)
[i,3]1]1 - betalt[i,1]]
deltal[i,j]~dnorm(md[i,j],tau)
r{i,J] <- pow(sel[i,J], 2)
prec[i,J] <- pow(vr[i,j],-1)
thetali,j] <- deltali,j] + (covbetalt[i,j]] - covbetalt[i,1]])*x[i]

}
}

for (i in 1: ns2){
omegali,1l,1] <- precli, 2]
y[i,2] ~ dnorm(thetal[i,2], omegali,1,1])

N~ — —
—

Jok)*vr[i,j+1l]1+(l-equals (j,k))*(v[i])

omegali,l: (na[il-1),1:(nali]l-1)] <- inverse(31gma[ s )

y[i,2:na[i]] ~ dmnorm(thetali,2:naf[i]],omegali alfil-1),1l:(nafil-1)1)
}

for(i in 1 ns) {

for(j in 1l:(nafli]l-1)) {

yd[i,J] <= (y[i,j+1l]l-deltali,j+11])

z[1,jJ] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,l:(nal[i]l-1)1])
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dev[i,j] <- z[i,J] * ydli,J]

}

resdev[i] <- sum(dev[i,l: (na[i]-1)1)
}

totresdev <- sum(resdev[])

betal[l] <= 0

for (i in 2:nt) {
beta[i]~ dnorm(0,0.0001)
}

covbetal[l] <= 0
for (i in 2:nt) {
covbeta[i] <- B

}

B ~ dnorm(0,0.0001)

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)
tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
igaasddassassddiasaadsddassassddasaaasdiaaaaadidi

JAGS code for CDP-24 in HA subgroup
FHAHEF AR R
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
DAC 150 mg , Q4W
: FINGO 0.5 mg, QD
: GA 20 mg, QD
: IM IFNB-la 30 mcg, QW
: OCR 600 mg
: SC IFNB-la 44 mcg, TIW
t = 9 : TERI 14 mg, QD
##############################################
# DATA #
FHAHE AR
list(

H H S T S S S S S
t ot ot o ot
|
O ~J o U wdN

ns = 12 ,

nt = 9,

se = structure(.Data = c¢(1, 0.226, 1, 0.2524, 1, 0.1893,

0.2181, 1, 0.2971, 1, 0.2222, 1, 0.2483, 1, 0.3969, 1,

1, 1.198) ,.Dim = c(12, 2) ) ,

t = structure(.Data = «¢(1, 6, 8, 2, 6, 5, 1, 5, 6, 3, 6,

8, 7, 1, 9, 8, 5, 1, 3) ,.Dbim = ¢ (12, 2) ) ,

taulmn = -3.95 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

y = structure(.Data = ¢(0, -0.312, 0, -0.6031, 0, 0.1591,

-0.5068, 0, -0.3592, O, —0.5519, 0, -0.5921, 0, -0.6917, O,
.Di

0.3052, 0, -1.564)
)

= c(l2, 2) )

A
# MODEL #
s EEE e LS
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1,

0.2347,
0.2369, 1, 0.2293,

1,

0, -0.1379,

-0.5142,

0,

0,



model {

for(i in 1l:ns) {
for (j in 2:2){

md[i,j]<— beta[t[i,]j]] - betalt[i,1]]
delta[i,j]l~dnorm(md[i,j],tau)

rii,J] <- pow(sel[i,]jl, 2)
prec[i,j] <- pow(vr[i,]J]l,-1)

y[i,3] ~ dnorm(deltali,j], prec(i,jl)
}

}

for(i in 1 : ns) {

dev[i,2] <- (yl[i,2]-deltal[i,2])*(y[i,2]-deltali,2])*precli,?2]
resdev[i] <- sum(dev[i,2:2])

}

totresdev <- sum(resdev][])

betal[l] <= 0

for (i in 2:nt){
beta[i]~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn,taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHEFHFH AR AR AR H AR F AR H SRR AR A

JAGS code for CDP-24 in RES subgroup
FHAHEFE AR
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
: GA 20 mg, QD
: IM IFNB-la 30 mcg, QW
: NAT 300 mg, Q4W
: OCR 600 mg
t 7 SC IFNB-la 44 mcg, TIW
##############################################

o e i e
ot ot ot ot
|
o U W N

# DATA #

FHEF A

list(

ns = 9,

nt = 7,

se = structure(.Data = «c¢(1, 0.382, 1, 0.226, 1, 0.4234, 1, 0.1893, 1,
0.2347, 1, 0.2971, 1, 0.2222, 1, 0.3495, 1, 0.2293) ,.Dim = «c¢(9, 2) ) ,
t = structure(.Data = «c¢(1, 5, 1, 4, 7, 2, 4, 3, 1, 3, 4, 7, 1, 4, 7, 6,
7, 3) ,.Dim = c¢(9, 2) ) ,

taulmn = -3.95 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

y = structure(.Data = ¢(0, -1.023, 0, -0.312, 0, -0.543, 0, 0.1591, O,
0.1379, 0, -0.359%92, 0, -0.5519, 0, -0.4862, 0, -0.3052) ,.Dim = c(9, 2)
)
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FHAHAE AR A A R A R
# MODEL #
FHAAF A A

model {

for(i in 1l:ns) {
for (j in 2:2){

md[i,j]<— betal[t[i,J]] - betal[t[i,1]]
delta[i,j]l~dnorm(md[i,j],tau)

r[i, ] <- pow(sel[i,Jl, 2)
prec[i,j] <- pow(vr[i,jl,-1)

v[i,j] ~ dnorm(deltali,]j], precli,j])
}

}

for(i in 1 : ns) {

dev[i,2] <= (y[i,2]-deltali,2])*(y[i,2]-deltali,2])*prec(i,?2]
resdev[i] <- sum(dev[i,2:2])

}

totresdev <- sum(resdev][])

betal[l] <= 0

for (i in 2:nt){
beta[i]l~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn,taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHERHHH AR AR AR AR AR H AR H AR RS AR RHES 1S

JAGS code for CDP-24 (sensitivity analysis including INCOMIN)
FHAFH A A A4
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
: CLAD 3.5mg/kg
: CLAD 5.25mg/kg

DAC 150 mg , Q4W

DMF 240 mg, BID
: FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 44 mcg, TIW
= 14 : SC IFNB-1b 250 mcg, EOD
= 15 : TERI 14 mg, QD
t =16 TERI 7 mg, QD
##############################################
# DATA #
FHAHdH A
list(

I
O J o U WIN

H= o S T S S S S S S S S S S S
t o ot o ot o ot
|

104



na = c(2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3)

4

ns = 22,

ns2 = 19,

nt = 16 ,

se = structure(.Data = «c¢(1, 0.2899, NA, 1, 0.169, NA, 1, 0.226, NA, 1,
0.4197, NA, 1, 0.2866, NA, 1, 0.2113, NA, 1, 0.1893, NA, 1, 0.1474, NA, 1
0.2002, NA, 1, 0.2971, NA, 1, 0.1826, NA, 1, 0.2045, NA, 1, 0.2967, NA, 1,
0.2222, NA, 1, 0.2621, NA, 1, 0.2286, NA, 1, 0.2293, NA, 1, 0.4964, NA, 1
0.1984, NA, 1, 0.2005, 0.1848, 1, 0.2347, 0.2612, 1, 0.2161, 0.234) ,.Dim =

c(22, 3) ) ,

t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 1, 9, NA, 13, 2, NA, 13, 2,
NA, 13, 2, NA, 9, 8, NA, 9, 5, NA, 1, 6, NA, 9, 13, NA, 1, 7, NA, 1, 7, NAa,
9, 14, NA, 1, 9, NA, 13, 11, NA, 13, 11, NA, 13, 8, NA, 1, 5, NA, 1, 15,
NA, 1, 3, 4, 1, 8, 6, 1, 16, 15) ,.Dim = c (22, 3) ) ,

taulmn = -3.95 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

v = <¢(0.04202, 0.01428, 0.02555, 0.08807, 0.04106, 0.02233, 0.01792,

0.01086, 0.02005, 0.04414, 0.01666, 0.02091, 0.04402, 0.0247, 0.03435,
0.02613, 0.02629, 0.1232, 0.01968, 0.01859, 0.03082, 0.02537) ,

y = structure(.Data = ¢(0, -0.7789, NA, 0, -0.7775, NA, 0, -0.312, NA, O,
-1.385, NA, 0, -0.3546, NA, 0, -0.5534, NA, O, 0.1591, NA, 0, -0.309, NA,
0, -0.2614, NA, 0, -0.3592, NA, O, -0.4632, NA, 0, -0.3332, NA, 0, -0.8047,
NA, O, -0.5519, NA, O, -0.5651, NA, 0, -0.4682, NA, 0, -0.3052, NA, 0, -
1.435, NA, 0O, -0.2845, NA, O, -0.6287, -0.3927, 0, -0.1379, -0.4823, O,
0.05259, -0.1705) ,.Dim = c(22, 3) )

)

FHEFH A AR AR AR A R R A R A
# MODEL #
igaasddassassdsassadsddassasdddasaaaddiaaaaadidi

model {
for(i in 1 : ns

)
for(j in 2:nafli]
md[i,j]<- betalt
m
W

)
[1,J]] - betalt[i,1]]
deltal[i,j]~dnorm(md[i,j],tau)
rli,j] <- pow(sel[i,]J], 2)
prec[i,j] <- pow(vr[i,j],-1)

}
}

for (i in 1: ns2){
omegali,1l,1] <- precli, 2]
y[i,2] ~ dnorm(deltali,2], omegali,1,1])

3,k)*vr[i,j+11+ (l-equals (3,k)) * (v[i])

omegali,l: (na[i]l-1),1:(nali]l-1)] <- inverse(31gma[ i,,
y[i,2:na[i]] ~ dmnorm(deltali,2:naf[i]],omegali,l: (nali
}
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for(i in 1 ns) {
for(j in 1l:(nafli]l-1)) {
yd[i,J] <= (y[i,Jj+1l]l-deltaldi,j+1])
z[1,J] <- inprod(omegali,j,l:(nal[i]l-1)]1, yd[i,l:(nal[i]-1)])

dev[i,j] <- z[i,J] * ydli,J]

}

resdev[i] <- sum(dev[i,l:(nalil-1)1])
}

totresdev <- sum(resdev][])

betal[l] <= 0

for (i in 2:nt){
beta[i]~ dnorm(0,0.0001)
}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHAAF A A A

JAGS code for All-cause discontinuation Base-case analysis
FHAHEF AR R
# TREATMENT DECODE #
##############################################
t =1 : Placebo
: ALEM 12 mg
CLAD 3.5mg/kg
CLAD 5.25mg/kg
DAC 150 mg , Q4w
DMF 240 mg, BID
FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
t = 17 TERI 7 mg, QD
##############################################

Il
QO ~J o U b wdN

H= T S o S S S S S S S S S S S
o o ot o o o ot
|

# DATA #

i E LI EE LR LR R R R R LR L LR

list(

n = structure(.Data = <¢(500, 512, NA, 315, 627, NA, 888, 445, NA, 111,

113, NA, 187, 376, NA, 202, 426, NA, 437, 433, 456, 363, 350, 359, 126,
125, NA, 922, 919, NA, 408, 410, NA, 338, 339, NA, 418, 425, NA, 355, 358,
NA, 123, 124, NA, 92, 96, NA, 143, 158, NA, 411, 410, NA, 418, 417, NA,
187, 189, 184, 386, 378, NA, 204, 208, NA, 363, 365, 358, 104, 109, 111,

388, 407, 370, 431, 429, NA) ,.Dim = c¢(26, 3) ) ,

na = c¢c(2, 2, 2, 2, 2, 2, 3, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 2, 2,
3, 3, 3, 2) ,

ns = 26 ,

nt = 17 ,

r = structure(.Data = «<¢(44, 74, NA, 76, 46, NA, 104, 71, NA, 41, 14, NA,

23, 14, NA, 44, 27, NA, 60, 38, 63, 129, 86, 106, 17, 19, NA, 278, 266, NA,
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143, 126, NA, 21, 25, NA, 115, 80, NA, 123, 116, NA, 23, 24, NA, 15, 9, NA,
9, 14, NA, 71, 44, NA, 98, 57, NA, 17, 22, 19, 80, 51, NA, 18, 19, NA, 104,
91, 95, 30, 20, 22, 125, 134, 126, 45, 31, NA) ,.Dim = c (26, 3) ) ,

t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 14, 2, NA, 14,
2, NA, 14, 2, NA, 1, 3, 4, 1, 8, 6, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14,
NA, 1, 7, NA, 1, 7, NA, 1, 15, NA, 9, 15, NA, 1, 9, NA, 14, 11, NA, 14, 11,
NA, 1, 13, 14, 14, 8, NA, 1, 5, NA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 9, 7,

NA) ,.Dim = c(26, 3) ) ,
taulmn = -3.23 ,
taulprec = 0.3121 ,
tavuup = 5 ,

usevag = 0

)

FHAHAE AR AR A R A
# MODEL #
FHAHAE AR AR A R A

model {
for(i in 1 : ns) {
for(j in l:nali]) {

logit(pli,j]) <- mul[i] + deltali,j]
r{i,j] ~ dbin(p[i,Jl,nl[i,3J])
}

deltafi,1l] <= 0

wli,1l] <= O

for (3 in 2:nafli]) {

deltali,j] ~ dnorm(md[i,Jj],taud[i,j])

md[i,j] <- beta[t[i,]j]] - betalt[i,1]] + swli,]]
taud[i,]j] <- tau*2*(j-1)/3

w[i,j] <- deltali,]j] - (betalt[i,]j]] - betalt[i,1]11)
swli,j] <- sum(w[i,1:(j-1)1)/(3-1)

}

}

{
)

for(i in 1 ns)

for(j in l:nafli]

rhat[i,]j] <- pli,J] * nl[i,]]

dev[i,j] <= 2*(r[i,J] * (log(r[i,J]) - log(rhatl[i
r{i,jl)*(log(nf[i,jl-rli,3])-log(n[i,jl-rhat[i,]])
}

resdev[i] <- sum(dev[i,1l:nafil])

}

totresdev <- sum(resdev][])

s
i
[
( (31)) + (nf{i,J] -
[ ))

for (i in 1:ns){
mu(i] ~ dnorm(0,0.001)
}

beta[l]<-0
for (i in 2:nt) {
beta[i] ~ dnorm (0, .0001)

}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)
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}
FHAAF A A

JAGS code for All-cause discontinuation Sensitivity analysis (Fixed effect (FE))
FHHHEF AR
# TREATMENT DECODE #
##############################################
t 1 Placebo
: ALEM 12 mg
CLAD 3.5mg/kg
CLAD 5.25mg/kg
DAC 150 mg , Q4W
DMF 240 mg, BID
FINGO 0.5 mg, QD
: GA 20 mg, QD
9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
=17 TERI 7 mg, QD
##############################################

Il
O ~J o U b wN

H= FH o e S S S S 3 S S S S S S S
o ot o o of o ot
Il

o+

# DATA #

xSt LI L EE LR EEE LR L EEEEEEEEEEE

list(

n = structure(.Data = <¢(500, 512, NA, 315, 627, NA, 888, 445, NA, 111,

113, NA, 187, 376, NA, 202, 426, NA, 437, 433, 456, 363, 350, 359, 126,
125, NA, 922, 919, NaA, 408, 410, NA, 338, 339, NA, 418, 425, NA, 355, 358,
NA, 123, 124, NA, 92, 96, NA, 143, 158, NA, 411, 410, NA, 418, 417, NA,
187, 189, 184, 386, 378, NA, 204, 208, NA, 363, 365, 358, 104, 109, 111,
388, 407, 370, 431, 429, NA) ,.Dim = c (26, 3) ) ,

na = c¢c(2, 2, 2, 2, 2, 2, 3, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 2, 2,
3, 3, 3, 2) ,

ns = 26 ,

nt = 17 ,

r = structure(.Data = «<¢(44, 74, NA, 76, 46, NA, 104, 71, NA, 41, 14, NA,

23, 14, NA, 44, 27, NA, 60, 38, 63, 129, 860, 106, 17, 19, NA, 278, 266, NA,
143, 126, NA, 21, 25, NA, 115, 80, NA, 123, 116, NA, 23, 24, NA, 15, 9, NA,
9, 14, NA, 71, 44, NA, 98, 57, NA, 17, 22, 19, 80, 51, NA, 18, 19, NA, 104,
91, 95, 30, 20, 22, 125, 134, 126, 45, 31, NA) ,.Dim = c (26, 3) ) ,

t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 14, 2, NA, 14,
2, NA, 14, 2, NA, 1, 3, 4, 1, 8, 6, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14,
Na, 1, 7, NA, 1, 7, NA, 1, 15, NA, 9, 15, NA, 1, 9, NA, 14, 11, NA, 14, 11,
NaA, 1, 13, 14, 14, 8, NA, 1, 5, NA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 9, 7,
NA) ,.Dim = c¢(26, 3) )

)

FHAF A A AR d
# MODEL #
FHE A
model {

for(i in 1 : ns) {

for(j in 1l:nal[i]) |
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logit(pl[i,j]) <- muli] + deltali, 7]
r[lrj] "’dbln(p[lrj]rn[lrj])
}

deltafi,1] <= 0

w[(i,1l] <= 0

for (j in 2:nafli]) {

deltali,j] <- betalt[i,j]] - betalt[i,1]]
}

}

for(i in 1 ns) {

for(j in l:nafli]) {

rhat[i,]j] <- pl[i,J] * n[i,7]]

dev([i,j] <= 2*(r[i,3] * (log(r[i,Jl) - lOg(rhat[l,j])) + (n[i,J] -
rli,31)* (log(n[l,j]—r[i,j])—log(n[l jl-rhat[i,j1)))

}
resdev[i] <- sum(dev[i,l:nal[i]])
}

totresdev <- sum(resdev[])

for (i in 1l:ns) {

mul[i] ~ dnorm(0,0.001)

}

beta[l]<-0

for (i in 2:nt){

beta[i] ~ dnorm (0, .0001)

}

}
FHEFHFH AR AR AR H AR F AR H SRR AR A

JAGS code for All-cause discontinuation Sensitivity analysis (Random effects (RE)
alternative prior)
FHAFHH A A A AR
# TREATMENT DECODE #
##############################################
t =1 : Placebo
: ALEM 12 mg
: CLAD 3.5mg/kg
: CLAD 5.25mg/kg
DAC 150 mg , Q4W
DMF 240 mg, BID
: FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD
= 17 TERI 7 mg, QD
##############################################

|
O J o U Wi

e oS S e S o S S S e e S SR S e e
ottt ot of of of of ot ot of of o ot
|

o+

# DATA #
s EEEEEE
list(
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n = structure(.Data = <¢(500, 512, NA, 315, 627, NA, 888, 445, NA, 111,
113, NA, 187, 376, NA, 202, 426, NA, 437, 433, 456, 363, 350, 359, 126,
125, NA, 922, 919, NA, 408, 410, NA, 338, 339, NA, 418, 425, NA, 355, 358,
NA, 123, 124, NA, 92, 96, NA, 143, 158, NA, 411, 410, NA, 418, 417, NA,
187, 189, 184, 386, 378, NA, 204, 208, NA, 363, 365, 358, 104, 109, 111,
388, 407, 370, 431, 429, NA) ,.Dim = c (26, 3) ) ,

na = c¢(2, 2, 2, 2, 2, 2, 3, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 2, 2,
3, 3, 3, 2) ,

ns = 26 ,

nt = 17 ,

r = structure(.Data = «c¢(44, 74, NA, 76, 46, NA, 104, 71, NA, 41, 14, NAa,

23, 14, NA, 44, 27, NA, 60, 38, 63, 129, 86, 106, 17, 19, NA, 278, 266, NA,
143, 126, NA, 21, 25, NA, 115, 80, NA, 123, 116, NA, 23, 24, NA, 15, 9, NA,
9, 14, NA, 71, 44, NA, 98, 57, NA, 17, 22, 19, 80, 51, NA, 18, 19, NA, 104,
91, 95, 30, 20, 22, 125, 134, 126, 45, 31, NA) ,.Dim = c(26, 3) ) ,

t = structure(.Data = «¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 14, 2, NA, 14,
2, NA, 14, 2, NA, 1, 3, 4, 1, 8, 6, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14,
NA, 1, 7, NA, 1, 7, NA, 1, 15, NA, 9, 15, NA, 1, 9, NA, 14, 11, NA, 14, 11,
NA, 1, 13, 14, 14, 8, NA, 1, 5, NA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 9, 7,

NA) ,.Dim = c(26, 3) ) ,
taulmn = 0.5,

taulprec = 1 ,

tavuup = 5 ,

usevag = 1

)

FHEFH A AR H AR AR A R R A R A
# MODEL #
FHAAA A A A R

model {
for(i in 1 : ns) {
for(j in l:nafli]) {

logit(pli,j]) <- mul[i] + deltali,]]
r[i,j] ~ dbin(p[i,J],nl[i,3J])
}

deltali,1l] <- 0

wli,1] <= O

for (j in 2:nali]) {

deltaf[i,j] ~ dnorm(md[i,j],taud[i,j])

md[i,j] <- betalt[i,j]] - betalt[i,1]] + swli,J]
taud[i,j] <- tau*2*(j-1)/j

wli,j] <= deltali,]j] - (betaltli,j]] - betalt[i,111])
swli,j] <- sum(w[i,1:(J-1)1)/(j-1)

}

}

for(i in 1 n
for(j in 1l:nali
rhat[i,J] <- p
dev[i,]j] <= 2%*
r{i,j1)*(log(n
}

resdev[i] <- sum(dev[i,l:na[il])
}

totresdev <- sum(resdev]])

) A

i,31 * nl[i,J]

r(i,j] * (log(r[i,j]) - log(rhat[i
i,31-r[i,J]1)-log(nli,jl-rhat[i,J])

——— O

I]])) + (n[llj] -
))
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for (i in 1:ns){
mu(i] ~ dnorm(0,0.001)
}

beta[l]<-0
for (i in 2:nt){
beta[i] ~ dnorm (0, .0001)

}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)

}
FHAHAE AR AR A R A

JAGS code for All-cause discontinuation (Meta-Regression on Duration)
FHHHEF AR
# TREATMENT DECODE #
##############################################

t =1 : Placebo

: ALEM 12 mg

CLAD 3.5mg/kg
CLAD 5.25mg/kg
DAC 150 mg , Q4w
DMF 240 mg, BID
FINGO 0.5 mg, QD
: GA 20 mg, QD
= 9 : IM IFNB-la 30 mcg, QW
= 10 : NAT 300 mg, Q4W
= 11 : OCR 600 mg
= 12 : PEG-INFB-1A 2W 125 mcg, Q2W
= 13 : SC IFNB-la 22 mcg, TIW
= 14 : SC IFNB-la 44 mcg, TIW
= 15 : SC IFNB-1b 250 mcg, EOD
= 16 : TERI 14 mg, QD

t =17 : TERI 7 mg, QD
##############################################

Il
O J o U wN

e oo S e S o S SR S S e S o o e 3
ottt ot of of of of ot of of of o F
|

# DATA #

Fh R R

list(

n = structure(.Data = <¢(500, 512, NA, 315, 627, NA, 888, 445, NA, 111,

113, NA, 187, 376, NA, 202, 426, NA, 437, 433, 456, 363, 350, 359, 126,
125, NA, 922, 919, NA, 408, 410, NA, 338, 339, NA, 418, 425, NA, 355, 358,
NA, 123, 124, NA, 92, 96, NA, 143, 158, NA, 411, 410, NA, 418, 417, NA,
187, 189, 184, 386, 378, NA, 204, 208, NA, 363, 365, 358, 104, 109, 111,
388, 407, 370, 431, 429, NA) ,.Dim = c (26, 3) ) ,

na = c¢(2, 2, 2, 2, 2, 2, 3, 3, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 2, 2,
3, 3, 3, 2) ,

ns = 26 ,

nt = 17 ,

r = structure(.Data = «<¢(44, 74, NA, 76, 46, NA, 104, 71, NA, 41, 14, NA,

23, 14, NA, 44, 27, NA, 60, 38, 63, 129, 860, 106, 17, 19, NA, 278, 266, NA,
143, 126, NA, 21, 25, NA, 115, 80, NA, 123, 116, NA, 23, 24, NA, 15, 9, NA,
9, 14, NA, 71, 44, NA, 98, 57, NA, 17, 22, 19, 80, 51, NA, 18, 19, NA, 104,
91, 95, 30, 20, 22, 125, 134, 126, 45, 31, NA) ,.Dim = c (26, 3) ) ,

t = structure(.Data = c¢(1, 12, NA, 1, 10, NA, 15, 8, NA, 14, 2, NA, 14,
2, NA, 14, 2, NA, 1, 3, 4, 1, 8, 6, 1, 8, NA, 9, 5, NA, 1, 6, NA, 9, 14,
NA, 1, 7, NA, 1, 7, NA, 1, 15, NA, 9, 15, NA, 1, 9, NA, 14, 11, NA, 14, 11,
NA, 1, 13, 14, 14, 8, NA, 1, 5, NA, 1, 17, 16, 14, 17, 16, 1, 17, 16, 9, 7,
NA) ,.Dim = c (26, 3) ) ,
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taulmn = -3.23 ,

taulprec = 0.3121 ,

tavuup = 5 ,

usevag = 0 ,

X = c(-46.58, 1.423, 1.423, 49.42, 1.423, 1.423, 1.423, 1.423, 1.423,

49.42, 1.423, -46.58, 1.423, 1.423, 1.423, 1.423, 1.423, 1.423, 1.423,
1.423, 1.423, -42.58, 1.423, 20.42, 37.42, -46.58)

)

FHAHAE AR AR A R A
# MODEL #
FHAHAE AR AR A R A

model {
for(i in 1 : ns) {
for(j in l:nali]) {

logit(pli,j]) <- mul[i] + deltali,j] + (covbetaltli,jl] -
covbeta[t[i,1]1])*x[i]

r{i,j] ~ dbin(p[i,Jl,nl[i,3J])

}

deltali,1l] <- 0

wli,1] <=0

for (j in 2:nafli]l) {

deltafi,j] ~ dnorm(md[i,]j],taud[i,]])

md[i,j] <- beta[t[i,]j]] - betalt[i,1]] + swli,]]
taud[i,J] <- tau*2*(j-1)/73

w[i,j] <- deltali,]j] - (betalt[i,]j]] - betalt[i,1]11)
swli,J] <= sum(w[i,1:(3-1)1)/(3-1)

}

}

for(i in 1
for(j in l:naflil)
rhat[i,]J] <- pl[i,]
dev[i,j] <- 2*(r[i
r[i,31)*(log(nli,]
}

resdev[i] <- sum(dev[i,l:na[i]l])

}

totresdev <- sum(resdev][])

*o — 3

(log(rli,j]) - log(rhat[i
)

i) + (nli, 3] -
(i,31)-log(n[i,j]l-rhat[i,3])))

)

for (i in 1:ns){
mu(i] ~ dnorm(0,0.001)
}

beta[l]<-0
for (i in 2:nt) {
beta[i] ~ dnorm (0, .0001)

}

sdvag ~ dunif (0, tauuup)
sdinf2 ~ dlnorm(taulmn, taulprec)

tau <- usevag*pow (sdvag,-2) + (l-usevag) *pow(sdinf2,-1)
covbeta[l] <- 0

for (i in 2:nt) {
covbeta[i] <- B
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}
B ~ dnorm(0,0.0001)

}
FHAHAE AR R R R R R R A
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Related to Question A15

Table 30 Input table for ARR ITT, base case and meta-regression on duration

Reported Data

Derived Data used in NMA

Meta
Trial Duration/Timepoint Arm | Intervention | ARR N Duration/Timepoint Relapses | Exposure | Regression
Covariate
ADVANCE 48 1 Placebo 0.397 | 500 48 198.50 500.00 -53.2
PEG-INFB-
ADVANCE 48 2 1A 2W 125 0.256 | 512 48 131.07 512.00 -53.2
mcg, Q2W
AFFIRM 96 1 Placebo 0.73 | 315 96 459.90 630.00 -5.2
AFFIRM 96 2 NAT 300 0.23 | 627 96 288.42 1254.00 -5.2
mg, Q4W
888
SC IFNB-1b ézssse“ dmoend
BEYOND 96 1 250 mcg, 0.36 AE 96 639.36 1776.00 -5.2
EOD reported
numbers)
445
(assumed
BEYOND 96 2 |SA20MG, gy | Dasedon g 302.60 | 890.00 | -5
QD AE
reported
numbers)
BRAVO 96 1 Placebo 0.34 | 450 96 306.00 900.00 -5.2
BRAVO 96 2 IMIFNB-1a 0.26 | 447 96 232.44 894.00 -5.2
30 mcg, QW
Calabrese IM IFNB-1a
2012 96 1 30 mcg, QW 0.5 47 96 47.00 94.00 -5.2
Calabrese SCIFNB-1a
96 2 44 mcgq, 04 46 96 36.80 92.00 -5.2
2012 TIW
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Reported Data

Derived Data used in NMA

Meta
Trial Duration/Timepoint Arm | Intervention | ARR N Duration/Timepoint Relapses | Exposure | Regression
Covariate

Calabrese GA 20 mg,

2012 96 3 QD 0.5 48 96 48.00 96.00 -5.2
SC IFNB-1a

CAMMS223 144 1 44 mcq, 0.36 111 144 119.88 333.00 42.8
TIW

CAMMS223 144 2 ':;EM 12 0.11 112 144 36.96 336.00 42.8
SC IFNB-1a

CARE-MS | 96 1 44 mcgq, 0.39 187 96 145.86 374.00 -5.2
TIW

CARE-MS | 96 2 QLQEM 12 0.18 | 376 96 135.36 752.00 -5.2
SC IFNB-1a

CARE-MS I 96 1 44 mcq, 0.52 | 202 96 210.08 404.00 -5.2
TIW

CARE-MS I 96 2 QZEM 12 0.26 | 426 96 221.52 852.00 -5.2

CLARITY 96 1 Placebo 0.33 | 437 96 288.42 874.00 -5.2

CLARITY 96 2 CLAD 0.14 | 433 96 121.24 866.00 -5.2
3.5mg/kg

CLARITY 96 3 CLAD 0.15 | 456 96 136.80 912.00 -5.2
5.25mg/kg

CombiRx 144 1 IMIFNB-1a 0.16 | 250 144 120.00 750.00 42.8
30 mcg, QW

CombiRx 144 2 gg 20 mg, 0.1 259 144 85.47 777.00 42.8

CONFIRM 96 1 Placebo 04 363 96 290.40 726.00 -5.2

CONFIRM 96 2 gg 20 mg, 0.29 | 350 96 203.00 700.00 -5.2

CONFIRM 96 3 S]I;AFBZI?)O 0.22 | 359 96 157.96 718.00 -5.2
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Reported Data

Derived Data used in NMA

Meta
Trial Duration/Timepoint Arm | Intervention | ARR N Duration/Timepoint Relapses | Exposure | Regression
Covariate

Copolymer 1 96 1 | Placebo 0.84 | 232 96 380.76 | 464.00 | -5.2

MS ftrial

Copolymer 1 GA 20 mg,

MS trial 96 2 QD 0.59 | 227 96 267.86 454.00 5.2

DECIDE 144 1 IMIFNB-1a 0.393 | 922 144 1087.04 2766.00 42.8
30 mcg, QW

DECIDE 144 2 DAC 150 0.216 | 919 144 595.51 2757.00 42.8
mg , Q4W

DEFINE 96 1 Placebo 0.36 | 408 96 293.76 816.00 -5.2

DEFINE 96 2 DMF 240 0.17 | 410 96 139.40 820.00 -5.2
mg, BID

EVIDENCE 48 1 IMIFNB-1a 0.65 | 338 48 219.70 338.00 -53.2
30 mcg, QW
SC IFNB-1a

EVIDENCE 48 2 44 mcg, 0.54 | 339 48 183.06 339.00 -53.2
TIW

FREEDOMS 96 1 Placebo 04 418 96 334.40 836.00 -5.2

FREEDOMS 96 2 FINGO 0.5 0.18 | 425 96 153.00 850.00 -5.2
mg, QD

FREEDOMS Il 96 1 Placebo 04 355 96 284.00 710.00 -5.2

FREEDOMS Il 96 2 FINGO 0.5 0.21 | 358 96 150.36 716.00 -5.2
mg, QD

GALA 48 1 Placebo 0.505 | 461 48 232.81 461.00 -53.2

GALA 48 2 ?IC‘V“O M9 10331 | 943 48 31213 | 943.00 | -53.2

IFNB MS 240 1 Placebo 1.12 | 123 240 688.80 615.00 138.8
SC IFNB-1b

IFNB MS 240 2 250 mcg, 0.78 124 240 483.60 620.00 138.8
EOD
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Reported Data

Derived Data used in NMA

Meta
Trial Duration/Timepoint Arm | Intervention | ARR N Duration/Timepoint Relapses | Exposure | Regression
Covariate
IM IFNB-1a
INCOMIN 96 1 30 mog, QW 0.7 92 96 128.80 184.00 -5.2
SC IFNB-1b
INCOMIN 96 2 250 mcg, 0.5 96 96 96.00 192.00 -5.2
EOD
MSCRG 96 1 Placebo 0.82 143 96 234.52 286.00 -5.2
IM IFNB-1a
MSCRG 96 2 30 mog, QW 0.67 158 96 211.72 316.00 -5.2
SC IFNB-1a
OPERA 96 1 44 mcgq, 0.292 | 411 96 240.02 822.00 -5.2
TIW
OPERA| 96 2 2§R 600 0.156 | 410 96 127.92 820.00 -5.2
SC IFNB-1a
OPERA I 96 1 44 mcq, 0.29 418 96 242.44 836.00 -5.2
TIW
OPERA I 96 2 2SR 600 0.155 | 417 96 129.27 834.00 -5.2
SC IFNB-1a
REGARD 96 1 44 mcg, 0.3 386 96 231.60 772.00 -5.2
TIW
REGARD 96 2 gg 20mg, | 529 | 378 96 21924 | 756.00 | -5.2
SELECT 52 1 Placebo 0.46 196 52 97.67 212.33 -49.2
SELECT 52 2 DAC 150 0.21 201 52 45.73 217.75 -49.2
mg , Q4W
SC IFNB-1b
Stepien 2013 144 1 250 mcg, 0.43 18 144 23.22 54.00 42.8
EOD
. IM IFNB-1a
Stepien 2013 144 2 30 mcg, QW 0.35 | 20 144 21.00 60.00 42.8
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Reported Data

Derived Data used in NMA

Meta
Trial Duration/Timepoint Arm | Intervention | ARR N Duration/Timepoint Relapses | Exposure | Regression
Covariate
TEMSO 9 1 Placebo 054 | 363 9% 392.04 | 726.00 | -52
TEMSO 26 2 SER' mg, |37 | 365 96 27010 | 730.00 | -52
TEMSO 26 3 QER' 14mg, | 37 | 358 96 26492 | 716.00 | -52
SC IFNB-1a
TENERE 96 1 44 mcg, 022 | 104 96 45.76 208.00 | -5.2
TIW
TENERE 96 2 (TQ'ER' Mg, 16541 | 109 96 89.38 21800 | -5.2
TENERE 26 3 (TQ'ER' 14mg. | 26 | 111 2 57.72 222.00 5.2
TOWER 152 1 Placebo 05 | 388 152 61433 | 122867 | 50.8
TOWER 152 2 ;EDR' mg, | 539 |407 152 502.64 | 1288.83 | 50.8
TOWER 152 3 B'ER' 14mg. | 532 | 370 152 37493 | 117167 | 508
TRANSFORMS | 48 1 IMIFNB-1a - 25 | 43 48 14223 | 431.00 |-53.2
30 mcg, QW
TRANSFORMS | 48 2 22‘%%0'5 0.16 | 429 48 68.64 42900 |-532

118




Table 31 Input table for CDP-12 ITT, base case & meta-regression

Reported Data
Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
ADVANCE 48 1 Placebo NA NA NA
0,
PEG-INFB-1A | 95% CI QC?/o
ADVANCE 48 2 2W 125 mcg, | Lower 0.4 0.97 | -047 0.226 -52.91
- Upper
Q2w Limit o
Limit
AFFIRM 96 1 Placebo NA NA NA
95%
95% CI
AFFIRM 96 o |NAT300mg, 1) e |04z | C© 077 |-055 |0.149 -4.91
Q4w - Upper
Limit N
Limit
SC IFNB-1b N %
BEYOND 1 21 NA NA NA
© % 250 mcg, EOD | patients 888 event
0,
BEYOND 96 2 GA 20 mg, QD N . 445 % 20 -0.05 0.129 -4.91
patients event
Bornstein 1987 96 1 Placebo N . 23 A 11 NA NA NA
patients event
Bornstein 1987 96 2 GA 20 mg, QD N . 25 " 5 -1.07 0.543 -4.91
patients event
BRAVO 96 1 Placebo NA NA NA
95%
95% CI
BRAVO 96 2 M IFNB-1a 30 Lower 0.51 cl 1.09 |-0.29 0.194 -4.91
mcg, QW - Upper
Limit N
Limit
CLARITY 96 1 Placebo NA NA NA
o)
CLAD 95% Cl ?)EI)A)
CLARITY 96 2 Lower 0.48 0.93 |-040 0.169 -4.91
3.5mg/kg - Upper
Limit Limit
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Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
0,
CLAD 95% Cl S():EI)A)
CLARITY 96 3 Lower 0.49 0.96 -0.38 0.172 -4.91
5.25mg/kg - Upper
Limit .
Limit
CONFIRM 96 1 Placebo NA NA NA
0,
95% ClI QC?/"
CONFIRM 96 2 GA 20 mg, QD | Lower 0.63 Upper 1.37 -0.07 0.198 -4.91
Limit PP
Limit
95%
95% ClI
CONFIRM 96 3 DMF 240 mg, Lower 0.52 Cl 1.19 -0.24 0.211 -4.91
BID - Upper
Limit .
Limit
0,
Copolymer 1 96 1 | Placebo N 126 | ® 246 | NA NA NA
MS ftrial patients event
0,
Copolymer 1 96 > |eA20mg,aD | N 125 | 216 |-015 |0.264 -4.91
MS trial patients event
DECIDE 144 1 IMIFNB-1a 30 NA NA NA
mcg, QW
95%
95% CI
DECIDE 144 o | PACTSOmMG, 1) wer |oes | 107 |-017 | 0.123 43.09
Q4w . Upper
Limit .
Limit
DEFINE 96 1 Placebo NA NA NA
95%
95% ClI
DEFINE 96 o | DMF240mg, |\ ler  [04a |C 087 |-048 |0.174 -4.91
BID - Upper
Limit N
Limit
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Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
EVIDENCE 48 1 IMIFNB-1a 30 NA NA NA
mcg, QW
95%
0,
SC IFNB-1a 95% Cl Cl
EVIDENCE 48 2 Lower 0.58 1.31 -0.14 0.208 -52.91
44 mcg, TIW - Upper
Limit o
Limit
FREEDOMS 96 1 Placebo NA NA NA
0,
FINGO 0.5 95% Cl SC))FI)/O
FREEDOMS 96 2 ' Lower 0.52 0.96 -0.35 0.156 -4.91
mg, QD o Upper
Limit o
Limit
FREEDOMS I 96 1 Placebo NA NA NA
0,
FINGO 0.5 95% Cl ?3?/0
FREEDOMS II 96 2 ' Lower 0.61 1.12 -0.19 0.155 -4.91
mg, QD - Upper
Limit o
Limit
HAS Meta SC IFNB-1a
Analysis 144 ! 44 mcg, TIW NA NA NA
0,
95% Cl 95%
HAS Meta Cl
) 144 2 ALEM 12 mg Lower 0.49 0.87 -0.43 0.146 43.09
Analysis o Upper
Limit o
Limit
IFNB MS 240 1 Placebo N . 122 " 56 NA NA NA
patients event
SC IFNB-1b N n
IFNB MS 240 2 250 mcg, EOD | patients 122 event 43 -0.35 0.205 139.09
SC IFNB-1a
OPERA 96 1 44 mcg, TIW NA NA NA
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Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
(o)
95% CI S():? %
OPERA 96 2 OCR 600 mg Lower 0.37 Upper 0.9 -0.55 0.227 -4.91
Limit PP
Limit
SC IFNB-1a
OPERAII 96 1 44 mog, TIW NA NA NA
(o)
95% CI QC? o
OPERA I 96 2 OCR 600 mg Lower 0.42 Upper 0.92 -0.48 0.200 -4.91
Limit PP
Limit
PRISMS 96 1 Placebo NA NA NA
95%
(0]
SC IFNB-1a 95% Cl Cl
PRISMS 96 2 Lower 0.48 0.98 -0.38 0.182 -4.91
22 mceg, TIW - Upper
Limit .
Limit
95%
0,
SC IFNB-1a 95% Cl Cl
PRISMS 96 3 Lower 0.43 0.91 -0.47 0.191 -4.91
44 mcg, TIW - Upper
Limit .
Limit
SELECT 52 1 Placebo NA NA NA
o)
DAC 150 m 95% Cl ?)EI)A)
SELECT 52 2 9 Lower 0.21 0.88 -0.84 0.366 -48.91
Q4w . Upper
Limit .
Limit
TEMSO 96 1 Placebo NA NA NA
o
95% CI 95%
TERI 7 mg, Cl
TEMSO 96 2 Lower 0.56 1.05 -0.27 0.160 -4.91
QD o Upper
Limit .
Limit

122




Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
(o)
TERI 14 m 95% Cl g?b
TEMSO 96 3 9 Lower 0.51 0.97 -0.35 0.164 -4.91
QD - Upper
Limit .
Limit
TOWER 152 1 Placebo NA NA NA
(o)
TERI 7 m 95% Cl QCTA)
TOWER 152 2 9 Lower 0.68 1.35 -0.04 0.175 51.09
QD - Upper
Limit .
Limit
(o)
TERI 14 m 95% Cl SC):FI)/0
TOWER 152 3 9 Lower 0.47 1 -0.38 0.193 51.09
QD - Upper
Limit .
Limit
- 0,
TRANSFORMS | 48 1 IMIFNB-1a 30 | N . 429 o 7.9 NA NA NA
mcg, QW patients event
0,
TRANSFORMS | 48 2 FINGO 0.5 N . 431 o 5.9 -0.30 0.262 -52.91
mg, QD patients event
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Table 32 Input table for CDP-24 ITT, base case & meta-regression

Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
ADVANCE 48 1 Placebo NA NA NA
95% CI
PEG-INFB-1A 2W | 95% CI
ADVANCE 48 2 125 mcg, Q2W Lower Limit 0.26 Eifnpiter 0.81 -0.78 0.290 -50.86
AFFIRM 96 1 Placebo NA NA NA
95% Cl 95% CI
AFFIRM 96 2 NAT 300 mg, Q4W ™ 1033 Upper 0.64 -0.78 0.169 -2.86
Lower Limit N
Limit
BRAVO 96 1 Placebo NA NA NA
95% CI
- 0,
BRAVO 96 2 IMIFNB-1a 30 95% Cl ... | 0.47 Upper 1.14 -0.31 0.226 -2.86
mcg, QW Lower Limit e
Limit
CAMMS223 | 144 1 SC IFNB-1a 44 NA NA NA
mcg, TIW
95% CI 95% Cl
CAMMS223 144 2 ALEM 12 mg 1011 Upper 0.57 -1.38 0.420 4514
Lower Limit .
Limit
CARE-MS | 96 1 SC IFNB-1a 44 NA NA NA
mcg, TIW
95% CI 95% Cl
CARE-MS | 96 2 ALEM 12 mg ¥ 104 Upper 1.23 -0.35 0.287 -2.86
Lower Limit .
Limit
CARE-MS I 96 1 SC IFNB-1a 44 NA NA NA
mcg, TIW
95% CI 95% Cl
CARE-MS I 96 2 ALEM 12 mg °~ 1038 Upper 0.87 -0.55 0.211 -2.86
Lower Limit Limit
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Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
CLARITY 96 1 Placebo NA NA NA
95% CI 95% Cl
CLARITY 96 2 CLAD 3.5mg/kg °~  10.36 Upper 0.79 -0.63 0.200 -2.86
Lower Limit N
Limit
95% CI 95% Cl
CLARITY 96 3 CLAD 5.25mg/kg ¥ 1047 Upper 0.97 -0.39 0.185 -2.86
Lower Limit ..
Limit
CombiRx 144 1 IMIFNB-1a 30 N patients 241 n event 52 NA NA NA
mcg, QW
CombiRx 144 2 GA 20 mg, QD N patients | 246 n event 61 0.16 0.189 45.14
CONFIRM 96 1 Placebo NA NA NA
95% CI 95% Cl
CONFIRM 96 2 GA 20 mg, QD > 1055 Upper 1.38 -0.14 0.235 -2.86
Lower Limit N
Limit
95% CI 95% Cl
CONFIRM 96 3 DMF 240 mg, BID °~ 1037 Upper 1.03 -0.48 0.261 -2.86
Lower Limit N
Limit
DECIDE 144 1 IMIFNB-1a 30 NA NA NA
mcg, QW
95% CI
DAC 150 mg, 95% CI
DECIDE 144 2 Q4w Lower Limit 0.55 U.pp.er 0.98 -0.31 0.147 4514
Limit
DEFINE 96 1 Placebo NA NA NA
95% CI 95% Cl
DEFINE 96 2 DMF 240 mg, BID ™ 1052 Upper 1.14 -0.26 0.200 -2.86
Lower Limit .
Limit
EVIDENCE 48 1 IM IFNB-1a 30 NA NA NA
mcg, QW
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Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
95% CI
- 0,
EVIDENCE 48 2 SCIFNB-1a 44 95% Cl ... 10.39 Upper 1.25 -0.36 0.297 -50.86
mcg, TIW Lower Limit Limit
FREEDOMS | 96 1 Placebo NA NA NA
95% Cl 95% CI
FREEDOMS | 96 2 FINGO 0.5 mg, QD ¥ 1044 Upper 0.9 -0.46 0.183 -2.86
Lower Limit o
Limit
:TREEDOMS 96 1 Placebo NA NA NA
95% ClI
0,
FREEDOMS 96 2 FINGO 0.5 mg, QD 95% Cl ... 1048 Upper 1.07 -0.33 0.204 -2.86
1] Lower Limit N
Limit
MSCRG 96 1 Placebo N patients 143 % event 34.9 NA NA NA
MSCRG 96 2 IMIFNB-1a 30 N patients | 158 % event 21.9 -0.55 0.222 -2.86
mcg, QW
OPERA | 96 1 SCIFNB-1a 44 NA NA NA
mcg, TIW
95% CI 95% Cl
OPERA | 96 2 OCR 600 mg >~ 10.34 Upper 0.95 -0.57 0.262 -2.86
Lower Limit .
Limit
OPERAII 96 1 SCIFNB-1a 44 NA NA NA
mcg, TIW
95% ClI 95% Cl
OPERAII 96 2 OCR 600 mg ¥ 104 Upper 0.98 -0.47 0.229 -2.86
Lower Limit .
Limit
REGARD 96 1 SCIFNB-1a 44 N patients 386 n event 45 NA NA NA
mcg, TIW
REGARD 96 2 GA 20 mg, QD N patients | 378 n event 33 -0.31 0.229 -2.86
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Reported Data

Source 1 Source 2 Derived Data used in NMA
Meta
Trial Duration/Timepoint | Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR)) | Regression
Covariate
SELECT 52 1 Placebo NA NA NA
95% Cl
DAC 150 mg, 95% CI
SELECT 52 2 QAW Lower Limit 0.09 U.pp.er 0.63 -1.43 0.496 -46.86
Limit
TEMSO 96 1 Placebo NA NA NA
95% Cl 95% CI
TEMSO 96 2 TERI 14 mg, QD > 1051 Upper 1.11 -0.28 0.198 -2.86
Lower Limit N
Limit
TOWER 152 1 Placebo NA NA NA
95% CI 95% Cl
TOWER 152 2 TERI 7 mg, QD °~ 1069 Upper 1.61 0.05 0.216 53.14
Lower Limit ..
Limit
95% CI 95% Cl
TOWER 152 3 TERI 14 mg, QD °~ 10533 Upper 1.334 | -0.17 0.234 53.14
Lower Limit Limit

127




Table 33 Input table for all-cause discontinuation ITT, base case & meta-regression

Reported Derived Data used in NMA
Data
Trial Duration/Timepoint | Arm | Intervention N n N . n Meta I.Qegressmn
patients events Covariate
ADVANCE 48 1 | Placebo 500 |44 | 500 44 ~46.58
ADVANCE 48 2 Z';\?V"NFB'M 2W125meg, 51 l7a | 512 74 -46.58
AFFIRM 9 1 | Placebo 315 |76 | 315 76 1.42
AFFIRM 96 2 | NAT 300 mg, Q4W 627 |46 | 627 46 1.42
BEYOND 96 1 | SC IFNB-1b 250 mcg, EOD | 888 | 104 | 888 104 1.42
BEYOND 96 2 | GA20mg, QD 445 | 71 445 71 1.42
CAMMS223 144 1 | SC IFNB-1a 44 mcg, TIW 11| 41 111 41 49.42
CAMMS223 144 2 | ALEM 12 mg 113 | 14 113 14 49.42
CARE-MS | 9 1 | SC IFNB-1a 44 mcg, TIW 187 |23 187 23 1.42
CARE-MS | 96 2 | ALEM 12 mg 376 |14 | 376 14 1.42
CARE-MS i 96 1 | SC IFNB-1a 44 mcg, TIW 202 |44 | 202 44 1.42
CARE-MS I 96 2 | ALEM 12 mg 426 |27 | 426 27 1.42
CLARITY 96 1| Placebo 437 |60 | 437 60 1.42
CLARITY 96 2 | CLAD 3.5mglkg 433 |38 | 433 38 1.42
CLARITY 96 3 | CLAD 5.25mglkg 456 |63 | 456 63 1.42
CONFIRM 96 1 | Placebo 363 | 129 | 363 129 1.42
CONFIRM 96 2 | GA20mg, QD 350 |86 | 350 86 1.42
CONFIRM 96 3 | DMF 240 mg, BID 359 | 106 | 359 106 1.42
tcr:i‘;'im'yme” MS 96 1 | Placebo 126 |17 126 17 1.42
t(?i‘;'loc"ymer 1MS 96 2 | GA20mg, QD 125 |19 | 125 19 1.42
DECIDE 144 1 | IMIFNB-1a 30 mcg, QW 922 |278 | 922 278 49.42
DECIDE 144 2 | DAC 150 mg, Q4W 919 | 266 | 919 266 49.42
DEFINE 96 1| Placebo 408 | 143 | 408 143 1.42
DEFINE 96 2 | DMF 240 mg, BID 410 126 | 410 126 1.42

128




Reported

Derived Data used in NMA

Data
Trial Duration/Timepoint | Arm | Intervention N n N . n Meta I.Qegresswn
patients events Covariate
EVIDENCE 48 1 IM IFNB-1a 30 mcg, QW 338 21 338 21 -46.58
EVIDENCE 48 2 SC IFNB-1a 44 mcg, TIW 339 25 339 25 -46.58
FREEDOMS 96 1 Placebo 418 115 418 115 1.42
FREEDOMS 96 2 FINGO 0.5 mg, QD 425 80 425 80 1.42
FREEDOMS I 96 1 Placebo 355 123 355 123 1.42
FREEDOMS I 96 2 FINGO 0.5 mg, QD 358 116 358 116 1.42
IFNB MS 96 1 Placebo 123 23 123 23 1.42
IFNB MS 96 2 SC IFNB-1b 250 mcg, EOD 124 24 124 24 1.42
INCOMIN 96 1 IM IFNB-1a 30 mcg, QW 92 15 92 15 1.42
INCOMIN 96 2 SC IFNB-1b 250 mcg, EOD 96 9 96 9 1.42
MSCRG 96 1 Placebo 143 9 143 9 1.42
MSCRG 96 2 IM IFNB-1a 30 mcg, QW 158 14 158 14 1.42
OPERA 96 1 SC IFNB-1a 44 mcg, TIW 411 71 411 71 1.42
OPERA | 96 2 OCR 600 mg 410 44 410 44 1.42
OPERAII 96 1 SC IFNB-1a 44 mcg, TIW 418 98 418 98 1.42
OPERAII 96 2 OCR 600 mg 417 57 417 57 1.42
PRISMS 96 1 Placebo 187 17 187 17 1.42
PRISMS 96 2 SC IFNB-1a 22 mcg, TIW 189 22 189 22 1.42
PRISMS 96 3 SC IFNB-1a 44 mcg, TIW 184 19 184 19 1.42
REGARD 96 1 SC IFNB-1a 44 mcg, TIW 386 80 386 80 1.42
REGARD 96 2 GA 20 mg, QD 378 51 378 51 1.42
SELECT 52 1 Placebo 204 18 204 18 -42.58
SELECT 52 2 DAC 150 mg , Q4W 208 19 208 19 -42.58
TEMSO 96 1 Placebo 363 104 363 104 1.42
TEMSO 96 2 TERI 7 mg, QD 365 91 365 91 1.42
TEMSO 96 3 TERI 14 mg, QD 358 95 358 95 1.42
TENERE 115 1 SC IFNB-1a 44 mcg, TIW 104 30 104 30 20.42
TENERE 115 2 TERI 7 mg, QD 109 20 109 20 20.42
TENERE 115 3 TERI 14 mg, QD 111 22 111 22 20.42
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Reported
Data

Derived Data used in NMA

Trial Duration/Timepoint | Arm | Intervention N n N . n Meta I.Qegressmn
patients events Covariate

TOWER 132 1 Placebo 388 125 388 125 37.42

TOWER 132 2 TERI 7 mg, QD 407 134 407 134 37.42

TOWER 132 3 TERI 14 mg, QD 370 126 370 126 37.42

TRANSFORMS 48 1 IM IFNB-1a 30 mcg, QW 431 45 431 45 -46.58

TRANSFORMS 48 2 FINGO 0.5 mg, QD 429 31 429 31 -46.58
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Table 34 Input table for ARR in HA subgroup

Derived Data used in
Reported Data NMA
Trial Subgroup Definition Arm | Intervention | ARR | N Duration/Timepoint | Relapses | Exposure
Prior GA therapy: Yes: Sous-groupe SC IFNB-1a
des patients issus de I'étude 1 44 mcg, TIW 043 |26 9 NA NA
CAMMS324 ayant eu au moins une
poussée sous traitement par acétate
de glatiramére d’au moins 1 an. Les 2 ALEM12mg | 0.29 | 48 96 NA NA
patients avaient au moins 9 Iésions en
T2 a l'inclusion.
Prior Interferon therapy: Yes: Sous- SC IFNB-1a
CARE-MS I groupe des patients issus de I'étude 1 44 mcg, TIW 0.55 | 118 9% NA NA
CAMMS324 ayant eu au moins une
poussée sous traitement par interféron
B d’au moins 1 an. Les patients 2 ALEM12mg | 0.2 229 96 NA NA
avaient au moins 9 lésions en T2 &
linclusion
SC IFNB-1a
Summed values 1 44 mcg, TIW Derived exposure and relapses summed 152.16 288.00
2 ALEM 12 mg 119.44 554.00
Previously treated with IFNB: Highly IM IFNB-1a
active disease or failure to respond to 1 30 mcg, QW 0.53 | 386 144 613.74 1158.00
=1 year of interferon beta treatment
(=1 relapse in the previous year while
DECIDE on therapy with 29 T2 lesions or 21
gadolinium-enhancing lesion at 2 DAC 150 mg , 0.26 | 358 144 279.24 1074.00
. ) Q4w
baseline, or unchanged/ increased
relapse rate in the previous year vs.
preceding 2 years.
Pool- H,lAD despit: previous DMT: (1)d 21h 1 Placebo 0.46 | 257 96 236.44 514.00
relapse in the previous year and either
FREEDOMS, =1 gadolinium (Gd) enhancing T1 2 FINGO 0.5 0.24 | 249 96 119.52 498.00
FREEDOMS Il . ; . mg, QD
lesion or 29 T2 lesions at baseline
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Reported Data

Derived Data used in

NMA
Trial Subgroup Definition Arm | Intervention | ARR | N Duration/Timepoint | Relapses | Exposure
and/or (2) as many or more relapses in
the year before baseline as in the
previous year.
Highly Active Inadequate Responders: SC IFNB-1a
Treated with interferon or glatiramer ! 44 mcg, TIW 0.313 ] 140 9% 87.64 280.00
acetate for at least 1 year and
Pool: OPERA |, — had at least one relapse in the
OPERAII previous year AND . 2 | OCR600mg | 0.099 | 143 96 28.31 286.00
— had at least nine T2 hyperintense
lesions or at least one T1 Gd-
enhancing lesion at baseline
Previously treated with IFNB: Highly 1 Placebo 0.54 | 37 52 21.64 40.08
active disease or failure to respond to
=1 year of interferon beta treatment
(=1 relapse in the previous year while
SELECT on thgrgpy with 29 T2 Iespns or 21 2 DAC 150 mg , 026 | 46 50 12.96 49.83
gadolinium-enhancing lesion at Q4w
baseline, or unchanged/ increased
relapse rate in the previous year vs.
preceding 2 years.
Group C: Patients who had been FINGO 0.5
previously treated with interferon in the 2 mg, QD 0.201 | 160 48 32.16 160.00
TRANSFORMS past year and had aF least 1 relapse in
the past year and (either at least 1 1 IM IFNB-1a 0514 | 149 48 76.59 149.00
GD+ lesion at baseline or T2 lesion 30 mcg, QW ' ' '
count >=9).
888
SC IFNB-1b (assumed
BEYOND ITT 1 250 mcg, 0.36 | based on AE | 96 639.36 1776.00
EOD reported
numbers)
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Reported Data

Derived Data used in

NMA
Trial Subgroup Definition Arm | Intervention | ARR | N Duration/Timepoint | Relapses | Exposure
445
GA 20 m (assumed
3 9 0.34 | based on AE | 96 302.60 890.00
QD
reported
numbers)
1 Placebo 0.34 | 450 96 306.00 900.00
BRAVO ITT IM IFNB-1a
2 30 mcg, QW 0.26 | 447 96 232.44 894.00
IM IFNB-1a
2 30 mcg, QW 0.5 47 96 47.00 94.00
SC IFNB-1a
Calabrese 2012 ITT 3 44 mog, TIW 0.4 46 96 36.80 92.00
4 | GA20mMg, 05 |48 96 48.00 96.00
QD
1 IMIFNB-1a | 15 | 250 144 120.00 750.00
. 30 mcg, QW
CombiRx ITT GA20m
2 QD 9 0.11 | 259 144 85.47 777.00
1 Placebo 0.4 363 96 290.40 726.00
CONFIRM T 2 gg 20mg, | 559 | 350 96 203.00 700.00
1 Placebo 0.84 | 232 96 389.76 464.00
Copolymer 1 MS TT GA20m
trial 2 QD 9 0.59 | 227 96 267.86 454.00
1 g\(/)l :jCNB-é?N 0.65 | 338 48 219.70 338.00
EVIDENCE ITT = IFI?I;B -
2 44 meg, TIW 0.54 | 339 48 183.06 339.00
GALA ITT 1 Placebo 0.505 | 461 48 232.81 461.00
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Derived Data used in
Reported Data NMA
Trial Subgroup Definition Arm | Intervention | ARR | N Duration/Timepoint | Relapses | Exposure
o | CAAOMI 1 aas | ga3 48 312.13 943.00
TIW
1 Placebo 1.12 | 123 240 688.80 615.00
SC IFNB-1b
[FRIAS T 2 250 mcg, 0.78 | 124 240 483.60 620.00
EOD
IM IFNB-1a
1 30 mcg, QW 0.7 92 96 128.80 184.00
INCOMIN ITT SC IFNB-1b
2 250 mcg, 0.5 96 96 96.00 192.00
EOD
1 Placebo 0.82 | 143 96 234.52 286.00
MSCRG ITT IM IFNB-1a
2 30 mcg, QW 0.67 | 158 96 211.72 316.00
1 jeriNBT1I\7V 0.3 386 96 231.60 772.00
REGARD ITT s ogr}l
2 QD 9 0.29 | 378 96 219.24 756.00
SC IFNB-1b
1 250 mcg, 0.43 | 18 144 23.22 54.00
Stepien 2013 ITT EOD
IM IFNB-1a
2 30 mcg, QW 0.35 | 20 144 21.00 60.00

Grey highlighting signifies ABCR ITT data applied to connect the subgroup network
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Table 35 Input table for ARR in RES subgroup

Reported Data

Derived Data used in
NMA

Trial Subgroup Definition Arm | Intervention ARR | N Duration/Timepoint | Relapses | Exposure
Patients with HAD: Highly active 1 Placebo 146 | 61 96 178.12 122.00
relapsing MS had = 2 relapses in the

AFFIRM year prior to study entry and = 1 Gd+ NAT 300 mg,
lesion on T1-weighted MRI at study 2 Q4w 0.28 | 148 % 82.88 296.00
entry
Patients with highly active RRMS: SC IFNB-1a
Patients with highly active RRMS ! 44 mcg, TIW 0.41 | 61 % 50.02 122.00

CARE-MS | had >= 2 relapses the year before
randomization and >= 1 gadolinium | 2 ALEM 12 mg 0.2 105 96 42.00 210.00
(Gd)-enhancing lesion at baseline.

Highly-active disease: Highly-active SC IFNB-1a
patients had >= 2 relapses per year 1 44 mcg, TIW 0.65 |42 % 54.60 84.00

CARE-MS 1l before randomization and >= 1
baseline gadolinium-enhancing 2 ALEM 12 mg 0.33 | 101 96 66.66 202.00
lesion. s.

Patients with HAD: Patients with =2 1 Ir?l/ICIFI\éE\B/;;a 30 0.677 | 204 96 276.22 408.00

DECIDE relapses in prior Y and 21 Gd+ DA% 150
lesions at BL 2 M9 1 0.282 | 184 96 103.78 368.00

Q4w
Patients with HAD: Patients with =2 1 Placebo 093 |63 96 117.18 126.00

FREEDOMS relapses in prior Y and 21 Gd+ _

lesions at BL 2 FINGO 0.5 035 |77 96 53.90 154.00
mg, QD

RES: Had at least two relapses in SC IFNB-1a

the last year prior to randomization ! 44 mcg, TIW 0.394 1 140 % 110.32 280.00

AND

(F;(;OEI'R(ZPIFRA Lo had at least one baseline T1 Gd-
enhancing lesion OR 2 OCR 600 mg 0.151 | 150 96 45.30 300.00
- an increase in T2 hyperintense
lesion count at baseline visit
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Reported Data

Derived Data used in

NMA
Trial Subgroup Definition Arm | Intervention ARR | N Duration/Timepoint | Relapses | Exposure
(changing from 0-5 to 6-9, >9 lesions
or from 6-9 lesions to > 9 lesions),
as compared to the prior (recorded
at screening) MRI
Highly active RRMS: Patients with 1 Placebo 0.6 30 52 19.50 32.50
>= 2 relapses in the year before
SELECT randomization and >= 1 gadolinium- | 2 gz\\s:vwo M9- 103 |58 52 18.85 62.83
enhancing (Gd+) lesion at baseline.
Pat: mit ralsch for?tschr. RRMS: 1 IM IFNB-1a 30 0303 | 30 48 909 30.00
Patients with rapidly evolving severe mcg, QW
TRANSFORMS | RRMS, defined as =2 relapses/year FINGO 0.5
and 21 Gd-enhancing T1 lesion at 2 ' 0.226 | 27 48 6.10 27.00
) mg, QD
baseline
888 (assumed
SC IFNB-1b based on AE
1 250 mcg, EOD 0.36 EpeiEe 96 639.36 1776.00
numbers)
BEYOND ITT
© 445 (assumed
3 | GA20mg, QD | 0.34 |PaSCAONAE i gq 302.60 890.00
reported
numbers)
1 Placebo 0.34 | 450 96 306.00 900.00
BRAVO T 2 Ll 2 EIel 0.26 | 447 96 232.44 894.00
mcg, QW
o |MIFNBA230 |5 |47 96 47.00 94.00
mcg, QW
Calabrese 2012 | ITT SC IFNB-1a
3 44 mog, TIW 04 46 96 36.80 92.00
4 GA20mg,QD | 0.5 48 96 48.00 96.00
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Reported Data

Derived Data used in

NMA
Trial Subgroup Definition Arm | Intervention ARR | N Duration/Timepoint | Relapses | Exposure
IM IFNB-1a 30
CombiRx - 1 o 0.16 | 250 144 120.00 750.00
7 GA20mg, QD | 0.11 | 259 144 85.47 777.00
1 Placebo 04 | 363 26 290.40 726.00
GO T 2 GA 20 mg, QD | 0.29 | 350 26 203.00 700.00
Copolymer 1 MS ITT 1 Placebo 0.84 | 232 96 389.76 464.00
trial 2 GA20mg, QD | 0.59 | 227 26 267.86 454.00
1 ::/'C'F'\g\;/;;a 30 | 065 | 338 48 219.70 338.00
EVIDENCE ITT SCgI,FNB -
2 a4 meg T | 054 | 399 48 183.06 339.00
1 Placebo 0.505 | 461 48 232.81 461.00
Sata T 2 ?&40 mg, 0.331 | 943 48 312.13 943.00
1 Placebo 112 | 123 240 688.80 615.00
IFNB MS ITT SC IFNB-1b
2 Ny 0.78 | 124 240 483.60 620.00
1 :L\]AC'F'R\'/“ 30107 o2 96 128.80 184.00
INCOMIN ITT SCgI7FNB -
2 250 mog, EOD | %5 | % 26 96.00 192.00
1 Placebo 082 | 143 26 234.52 286.00
MEIRE T 2 IMIFNB-1230 | ) o7 | 158 26 211.72 316.00
mcg, QW
SC IFNB-1a
REGARD - 1 samog T | 03 | 388 26 231.60 772.00
2 GA20mg, QD | 0.29 | 378 26 219.24 756.00
. SC IFNB-1b
Stepien 2013 ITT 1 250 mog, EOD | 043 | 18 144 23.22 54.00

137




Reported Data

Derived Data used in
NMA

Trial Subgroup Definition Arm | Intervention ARR | N Duration/Timepoint | Relapses | Exposure
2 IMIFNB-1a 30 0.35 |20 144 21.00 60.00
mcg, QW

Grey highlighting signifies ABCR ITT data applied to connect the subgroup network
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Table 36 Input table for CDP-12 in HA subgroup

Reported Data

Source 1

Source 2

Derived Data used in

enhancing lesion at baseline

NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR))
High disease activity despite pre- 1 Placebo NA NA
treatment: Patients who received IFN Hazard Hazard
Pool: DEFINE, for a minimum of 12 months AND had i o , o
CONFIRM atleast 1 relapse on IFNAND >=9 T2 | 2 | DMF240mg, | Ratio 95% | o | Ratio 95% |, o | 47 | 301
. . BID CI Lower Cl Upper
lesions or unchanged or increased o o
Limit Limit
relapse rate
GA1: GA failures (patients previously . o 38.4
treated with GA in the 1 year prior to 1 Placebo N patients | 76 % events % NA NA
Screening with relapse in the year
before Screening and with either at FINGO 0.5 . 0 15.3
least 1 Gd-enhancing T1 lesion or at 2 mg, QD N patients | 57 % events % NA NA
least 9 T2 lesions at Baseline)
Pool: IFN1: IFN failures (patients previously . 0 24.7
FREEDOMS, treated with IFN in the 1 year priorto | | 28RO Npatients | 124 | % events | o NA NA
FREEDOMS I Screening with relapse in the year
before Screening and with either at FINGO 0.5 . 0 221
least 1 Gd-enhancing T1 lesion or at 2 mg, QD N patients | 146 % events % NA NA
least 9 T2 lesions at Baseline)
1 Placebo NA NA
Summed values o FINGO 0.5 N patients and derived n events summed -0.45 0.203
mg, QD
Highly Active Inadequate Responders: 1 SC IFNB-1a NA NA
Treated with interferon or glatiramer 44 mcg, TIW
acetate for at least 1 year and
Pool: OPERA |, — had at least one relapse in the Hazard Hazard
OPERAII previous year AND Ratio 95% Ratio 95%
— had at least nine T2 hyperintense 2 OCR 600 mg Cl Lower 0.23 Cl Upper 0.95 | -0.76 0.362
lesions or at least one T1 Gd- Limit Limit
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR))
Subgroup B : Patients with disease 1 Placebo NA NA
modifiying therapy (DMT) use in the
Pool: TEMSO, prior 2 years and either >= 1 relapse in
TOWER the year before study entry or >= 1 g | [ERI14mg jHazard g pag | pvalie | 0.001 | 063 | 0.202
. ) . QD Ratio
gadolinium enhancing (Gd+) lesion on
baseline MRI
IM IFNB-1a 30
1 NA NA
IFN Non - Resp. Def I: IFN Non- mcg, QW
Responder, at least 1 relapse/year and Hazard Hazard
TRANSFORMS >=9 T2 lesions or presence of Gd- FINGO 0.5 Ratio 95% Ratio 95%
) . 2 0.26 1.41 -0.50 0.431
enhancing lesion mg, QD Cl Lower Cl Upper
Limit Limit
SC IFNB-1b . 0
BEYOND T 1 250 mcg, EOD N patients | 888 % events | 21 NA NA
3 GA 20 mg, QD | N patients | 445 % events 20 -0.05 0.129
. 1 Placebo N patients | 23 n events 11 NA NA
Bornstein 1987 | ITT 2 | GA20mg, QD | Npatients | 25 | nevents |5 107 | 0543
1 Placebo NA NA
Hazard Hazard
BRAVO ITT IM IFNB-1a 30 | Ratio 95% Ratio 95%
2 mcg, QW Cl Lower 0.51 &l U 1.09 -0.29 0.194
Limit Limit
1 Placebo NA NA
Hazard Hazard
NFIRM ITT i G i g
co 2 | GA20mg, qp | RUO% | jgq | RaOOS% 1 o0 | 507 | 0498
Cl Lower Cl Upper
Limit Limit
Copolymer 1 MS TT 1 Placebo N patients | 126 % events | 24.6 NA NA
trial 2 GA 20 mg, QD | N patients | 125 % events | 21.6 -0.15 0.264
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR))
IM IFNB-1a 30
1 mcg, QW NA NA
Hazard Hazard
EVIDENCE ITT
c 5 SC IFNB-1a Ratio 95% 058 Ratio 95% 131 -0.14 0.208
44 mcg, TIW Cl Lower ’ Cl Upper ’ ' '
Limit Limit
1 Placebo N patients | 122 n events 56 NA NA
IFNB MS ITT SC IFNB-1b .
2 250 mcg, EOD N patients | 122 n events 43 -0.35 0.205
1 Placebo NA NA
Hazard Hazard
SC IFNB-1a Ratio 95% Ratio 95%
2 22 mcg, TIW Cl Lower 0.48 Cl Upper 0.98 -0.38 0.182
PRISMS ITT Limit Limit
Hazard Hazard
SC IFNB-1a Ratio 95% Ratio 95%
3 44 mcg, TIW | CI Lower 043 | ¢ Upper 0.91 | -047 0.191
Limit Limit

Grey highlighting signifies ABCR ITT data applied to connect the subgroup network
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Table 37 Input table for CDP-12 in RES subgroup

Reported Data

Source 1

Source 2

Derived Data used in

enhancing (Gd+) lesion at baseline.

NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HRY))
Patients with HAD: Highly active 1 Placebo NA NA
relapsing MS had = 2 relapses in the Hazard Hazard
AFFIRM year prior to study entry and = 1 Gd+ NAT 300 mg, Ratio 95% Ratio 95%
lesion on T1-weighted MRI at study 2 Q4w Cl Lower 0.24 Cl Upper 0.93 | -075 0.346
entry Limit Limit
Group E: Treatment-naive rapidly 1 Placebo NA NA
lvi lapsing-remitti
T 1 0, i 0,
FREEDOMS | the year before baseline and =1 o | FINGOOS | Ralio95% 1, o5 | Ralo95% |57 |.033 | 0539
. : . mg, QD Cl Lower Cl Upper
gadolinium-enhancing lesion at . .
. Limit Limit
baseline
Patients with high disease activity as 1 Placebo NA NA
Pool- DEFINE defined by manufacturer: Patients with Hazard Hazard
COI\jFIRM ’ at least 2 relapses in prior year, and 5 DMF 240 mg, | Ratio 95% 0.47 Ratio 95% 26 0.10 0.436
presence of Gd enhancing lesions; BID Cl Lower ) Cl Upper ' ) |
regardless of pre-treatment status Limit Limit
RES: Had at least two relapses in the 1 SC IFNB-1a NA NA
last year prior to randomization AND 44 mcg, TIW
- had at least one baseline T1 Gd-
Pool: OPERA, -ez:ai:zlrri;eesilr?nTgEyperintense lesion Hazard Hazard
1 0, i (0]
OPERAI count at baseline visit (changing from | 2 | OCR600mg | ~ai0 9% | 555 | Ra0OS% 1 o0 | 443 10348
. Cl Lower Cl Upper
0-5 to 6-9, >9 lesions or from 6-9 . -
. . Limit Limit
lesions to > 9 lesions), as compared to
the prior (recorded at screening) MRI
Highly active RRMS: Patients with >=2 | 1 Placebo N patients | 30 n events 4 NA NA
relapses in the year before
ELECT o - .
S c randomization and >= 1 gadolinium- 2 ?)2\(/:V150 Mg, N patients | 58 n events 1 -2.11 1.118
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR))
1 Placebo NA NA
Hazard Hazard
TERI 7 mg, Ratio 95% Ratio 95%
High: Definition of high disease activity: 2 QD Cl Lower 0.247 Cl Upper 1.508 | -049 0.462
TEMSO patients with at least 2 relapses in past Limit Limit
year and 1 Gd lesion at baseline. Hazard Hazard
TERI 14 mg, Ratio 95% Ratio 95%
3 QD Cl Lower 0.264 Cl Upper 1.592 | -0.43 0.458
Limit Limit
Pat. mit schnell fortschr. RRMS: IM IFNB-1a 30 . 0 13.5
Patients with rapidly evolving severe 1 mcg, QW N patients | 30 % events % NA NA
TRANSFORMS RRMS, defined as =2 relapses/year FINGO 05
and =21 Gd-enhancing T1 lesion at 2 ma. QD ' N patients | 27 % events 0 % -2.18 1.490
baseline 9
SC IFNB-1b . 0
BEYOND TT 1 250 mcg, EOD N patients | 888 % events 21 NA NA
3 GA 20 mg, QD | N patients | 445 % events 20 -0.05 0.129
, 1 Placebo N patients | 23 n events 11 NA NA
B 1987 ITT
ornstein 198 2 | GA20mg, QD | Npatients | 25 | nevents |5 107 | 0543
1 Placebo NA NA
Hazard Hazard
BRAVO ITT IM IFNB-1a 30 | Ratio 95% Ratio 95%
2 mcg, QW Cl Lower 0.51 Cl Upper 1.09 -0.29 0.194
Limit Limit
1 Placebo NA NA
Hazard Hazard
CONFIRM ITT i 9 i 9
2 | GA20mg, ap | RANON% | ey |RaUOITe 07 | 547 | 0108
Cl Lower Cl Upper
Limit Limit
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR))
Copolymer 1 MS ITT 1 Placebo N patients 126 % events 24.6 NA NA
trial 2 GA 20 mg, QD | N patients | 125 % events 21.6 -0.15 0.264
IM IFNB-1a 30
ITT 1 mcg, QW NA NA
Hazard Hazard
EVIDENCE 5 SC IFNB-1a Ratio 95% 058 Ratio 95% 131 0.14 0.208
44 mcg, TIW Cl Lower ’ Cl Upper ' ' '
Limit Limit
1 Placebo N patients 122 n events 56 NA NA
IFNB MS ITT SC IFNB-1b .
2 250 mog, EOD N patients 122 n events 43 -0.35 0.205
1 Placebo NA NA
Hazard Hazard
SC IFNB-1a Ratio 95% Ratio 95%
2 22 mcg, TIW Cl Lower 0.48 Cl Upper 0.98 | -0.38 0.182
PRISMS ITT Limit Limit
Hazard Hazard
SC IFNB-1a Ratio 95% Ratio 95%
3 44 mcg, TIW Cl Lower 0.43 Cl Upper 0.91 -0.47 0.191
Limit Limit

Grey highlighting signifies ABCR ITT data applied to connect the subgroup network
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Table 38 Input table for CDP-24 in HA subgroup

Reported Data
Derived Data used in
Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention | Type Value | Type Value | log(HR) | SE(log(HR))
Prior GA therapy: Yes: Sous-groupe des SC IFNB-1a . 0 23.08
patients issus de I'étude CAMMS324 ayant 1 44 mcg, TIW N patients | 26 % events % NA NA
€eu au moins une poussée sous traitement
S lati : ’ ins 1 an. .
par acétate de glatiramere d'au moins 1an. |, | | ey 4o o | N patients | 48 | % events | ©2° | NA NA
Les patients avaient au moins 9 Iésions en %
T2 a linclusion.
Prior Interferon therapy: Yes: Sous-groupe SC IFNB-1a . 0 20.3
CARE-MS Il | des patients issus de I'étude CAMMS324 | | 44meg, Tw | |\ Patients | 118 ) %events | o NA NA
ayant eu au moins une poussée sous
traitement par interféron B d'au moins 1an. |, | 5 enigo o | Npatients | 220 | %events | 018 | NA NA
Les patients avaient au moins 9 lésions en %
T2 a l'inclusion
SC IFNB-1a . .
Summed values 1 44 meg, TIW Is\lup:lr:ir:jts and derived n events NA NA
2 ALEM 12 mg -0.60 0.252
Previously treated with IFNB: Highly active 1 IM IFNB-1a NA NA
disease or failure to respond to 21 year of 30 mcg, QW
interferon beta treatment (=1 relapse in the
. . X Hazard
previous year while on therapy with =29 T2 Hazard .
DECIDE . L . . . Ratio
lesions or 21 gadolinium-enhancing lesion DAC 150 mg, | Ratio 95%
. . 2 0.37 | 95% CI 0.87 -0.57 0.218
at baseline, or unchanged/ increased Q4w Cl Lower Ubper
relapse rate in the previous year vs. Limit .pp
. Limit
preceding 2 years.
HAD despite previous DMT: (1) 21 relapse | 1 Placebo NA NA
in the previous year and either 21 Hazard
Pool: gadolinium (Gd) enhancing T1 lesion or 29 Hazard Ratio
2 i o
FREEDOMS, T2 lesions at baseline and/or (2) as many or | 2 FINGO 0.5 Ratio 95% 0.34 95% CI 0.9 -0.59 0.248
FREEDOMS I . . mg, QD Cl Lower
more relapses in the year before baseline Limit Upper
as in the previous year. Limit
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention | Type Value | Type Value | log(HR) | SE(log(HR))
Highly Active Inadequate Responders: 1 SC IFNB-1a NA NA
Treated with interferon or glatiramer acetate 44 mcg, TIW
for at least 1 year and Hazard
Pool: OPERA I, | — had at least one relapse in the previous Hazard Ratio
H 0,
OPERAII year AND . . 2 |ocreoomg | RAHO% | 505 losmcl [100 |-060 | 0397
— had at least nine T2 hyperintense lesions Cl Lower Ubper
or at least one T1 Gd-enhancing lesion at Limit .pp.
. Limit
baseline
Subgroup B : Patients with disease 1 Placebo NA NA
Pool: TEMSO, ng'sﬂi':? ;Ttiﬁpff ?h:g; us.see il: tt:ee p;:: ’ TERI 14 mg, | Hazard
TOWER y psein ey 3 g . 0.598 | p-value |0.015 |-051 | 0.237
before study entry or >= 1 gadolinium QD Ratio
enhancing (Gd+) lesion on baseline MRI
Previously treated with IFNB: Highly active 1 Placebo NA NA
disease or failure to respond to 21 year of
interferon beta treatment (=1 relapse in the Hazard
previous year while on therapy with =29 T2 Hazard Ratio
2 i o
SELECT lesions or 21 gadolinium-enhancing lesion | 2 | DA 190M. | Rao95% 16 oy | gger | 249 | 156 | 1.198
. . Q4w Cl Lower
at baseline, or unchanged!/ increased . Upper
. g Limit o
relapse rate in the previous year vs. Limit
preceding 2 years.
1 Placebo NA NA
Hazard ::Ezrd
- i o
BRAVO ITT 5 IM IFNB-1a Ratio 95% 047 | 95% Cl 114 -0.31 0226
30 mcg, QW Cl Lower
Limit Upper
Limit
. IM IFNB-1a .
CombiRx ITT 1 30 mog, QW N patients | 241 n events 52 NA NA
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention | Type Value | Type Value | log(HR) | SE(log(HR))
2 gg 20mg, |\ patients | 246 | nevents | 61 016 | 0.189
1 Placebo NA NA
Hazard ::;?d
1 0,
CONFIRM T o |GA20mg, | Ralio95% |5 g5 01 138 |-044 | 0.235
QD Cl Lower
Limit Upper
Limit
IM IFNB-1a
1 30 mcg, QW NA NA
Hazard Hazard
EVIDENCE ITT . o Ratio
o [SCIPNBa | Ralio95% 1449 | os%cl | 125 |-036 | 0297
44 mcg, TIW Cl Lower
Limit Upper
Limit
1 Placebo N patients | 143 % events | 34.9 NA NA
MSCRG ITT IM IFNB-1a . o
2 30 mcg, QW N patients | 158 % events | 21.9 -0.55 0.222
1 jeriNB+1\7v N patients | 386 | nevents |45 NA NA
REGARD ITT s Ogr,n
2 QD 9 N patients | 378 nevents | 33 -0.31 0.229

Grey highlighting signifies ABCR ITT data applied to connect the subgroup network
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Table 39 Input table for CDP-24 in RES subgroup

Reported Data

Source 1

Source 2

Derived Data used in

NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HRY))
1 Placebo NA NA
Rapidly Evolving Severe (RES): Patients Hazard Hazard
AFFIRM with 2 or more relapses and 1 or more NAT 300 mg, Ratio 95% Ratio 95%
Gd-enhancing lesions 2 Q4w Cl Lower 0.17 Cl Upper 0.76 | -1.02 0.382
Limit Limit
ng.hly—actlve disease: Highly-active 1 SC IFNB-1a N patients 42 % events 22.4 NA NA
CARE-MS II patients had >= 2 relapses per year 44 mcg, TIW %
o o .
before randomization and >= 1 baseline | , | 5 e\ 12 mg | Npatients | 101 | %events | 1> | 054 | 0423
gadolinium-enhancing lesion. s. %
RES: Had at least two relapses in the last 1 SC IFNB-1a NA NA
year prior to randomization AND 44 mcg, TIW
- had at least one baseline T1 Gd-
Pool: OPERA —e g:ai:zlrr;iieesilr? r'll'g Eyperintense lesion Hazard Hazard
. 0 . o
L OPERATL | ount at baseline visit (changing from 0-5 | 2 | OCR600mg | Rau0 9% | 4q | Ratiod5% |\ o) | 549 | 0349
: . Cl Lower Cl Upper
to 6-9, >9 lesions or from 6-9 lesions to > . .
. . Limit Limit
9 lesions), as compared to the prior
(recorded at screening) MRI
1 Placebo NA NA
Hazard Hazard
BRAVO ITT IM IFNB-1a 30 | Ratio 95% Ratio 95%
2 mcg, QW Cl Lower 0.47 Cl Upper 1.14 -0.31 0.226
Limit Limit
IM IFNB-1a 30 .
CombiRx ITT 1 mcg, QW N patients 241 n events 52 NA NA
2 GA 20 mg, QD | N patients 246 n events 61 0.16 0.189
CONFIRM 1 Placebo NA NA
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Reported Data

Derived Data used in

Source 1 Source 2 NMA
Trial Subgroup Definition Arm | Intervention Type Value | Type Value | log(HR) | SE(log(HR))
Hazard Hazard
1 o 1 0,
T 2 |GA20mg,QD | R0 g5y | Ra09% a8 | 514 | 0235
Cl Lower Cl Upper
Limit Limit
IM IFNB-1a 30
1 mcg, QW NA NA
ITT Hazard Hazard
EVIDENCE
9 SC IFNB-1a Ratio 95% 0.39 Ratio 95% 195 -0.36 0.297
44 mcg, TIW Cl Lower ’ Cl Upper ’ ’ '
Limit Limit
— 1 Placebo N patients 143 % events 34.9 NA NA
MSCRG 2 IMIFNB-1a 30 | patients | 158 | % events |[21.9 |-0.55 0.222
mcg, QW
SC IFNB-1a .
REGARD ITT 1 44 mog, TIW N patients 386 n events 45 NA NA
2 GA 20 mg, QD | N patients 378 n events 33 -0.31 0.229

Grey highlighting signifies ABCR ITT data applied to connect the subgroup network

149




Related to Question A16 (d)

Table 40 Summary table for ARR: definition of outcome, definition of relapse and time point of assessment

Study ID ;;Tni Definition of outcome in study Relapse definition
Annualized relapse rate: total . . . . .
- New or recurrent neurological symptoms not associated with fever or infection,
number of relapses divided by . . o . -
. . . lasting for at least 24 h, accompanied by new objective neurological findings
ADVANCE 48 weeks | patient-years in the study, excluding i . . . .
. . . confirmed by the independent neurological evaluation committee, and
data obtained after patients switched X
. . . separated from the onset of other confirmed relapses by at least 30 days.
to alternative multiple sclerosis drugs
Annualized relapse rate: Total
number of relapses divided by the
48 and 96 | total number of patient-years
weeks followed for each treatment group. New or recurrent neurologic symptoms not associated with fever or infection
AFFIRM (reported | Relapses that occurred after that lasted for at least 24 hours and were accompanied by new neurologic
as 1and sustained progression of disability signs found by the examining neurologist.
2 years) was reached and rescue treatment
was initiated (per protocol) were
censored
New or recurrent neurological abnormalities that were separated by at least 30
BEYOND 96 weeks | Annualized relapsed rate days from the onset of the preceding event, lasted at least 24 h, and occurred
without fever or infection.
The appearance of one or more new neurological abnormalities, or
96 weeks | Annualized relapse rate estimated reappearance of one or morg prewously observed neurological abnormalities,
. . . in the absence of fever, persisting for >48 h, preceded by >30 days of a stable
(reported | from primary endpoint cumulative . . o : .
BRAVO , or improving condition, and accompanied by at least one of the following: an
as 24 number of confirmed relapses on- , o . .
increase of at least 0.5 point in EDSS score, an increase of one grade in the
months) study

score of two of the seven functional systems on the EDSS, or an increase of
two grades in one functional systems.
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Time

Study ID - Definition of outcome in study Relapse definition
96 weeks
Calabrese (2012) ;r:p;orted Annualized relapse rate NR
years)
144 . . _— . :
weeks New or worsening symptoms with an objective change in neurologic
. examination attributable to MS that lasted for at least 48 hours, that were
CAMMS223 (reported | Annualized relapse rate
as 36 present at normal body temperature, and that were preceded by at least 30
months) days of clinical stability.
96 weeks . . . .
(reported New or worsening neurological symptoms attributable to MS, lasting at least 48
CARE-MS | as 34 Yearly relapse rate hours, without pyrexia, after at least 30 days of clinical stability, with an
objective change on neurological examination assessed by a masked rater.
months)
48 weeks New or worsening neurological symptoms attributable to MS, lasting at least 48
CARE-MS I (reported | Yearly relapse rate hours, without pyrexia, after at least 30 days of clinical stability, with an
as 1 year) objective change on neurological examination assessed by a masked rater.
An increase of 2 points in at least one functional system of the EDSS or an
increase of 1 point in at least two functional systems (excluding changes in
CLARITY 96 weeks | Annualized relapse rate. bowel or bladder function or cognition) in the absence of fever, lasting for at
least 24 hours and to have been preceded by at least 30 days of clinical
stability or improvement.
144 The appearance of a new symptom or worsening of an old symptom,
] weeks Annualized relapse rate - protocol attributable to MS; accompanied by a change in the neurologic examination
CombiRx (results defined exacerbations (demonstrated by a 0.5 or greater increase in the EDSS or a 2 point change in
refer to one functional system or a 1 point change on two functional systems, excluding

bladder and cognitive changes); lasting at least 24 hours in the absence of
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Time

Study ID - Definition of outcome in study Relapse definition
36 fever; preceded by stability or improvement for at least 30 days; and confirmed
months) by the examining physician within 7 days of onset.
96 weeks New or recurrent neurologic symptoms not associated with fever or infection,
(reported . lasting at least 24 hours, accompanied by new objective neurologic findings,
NFIRM Al I I t )
cO at2 nnualized relapse rate and separated from the onset of other confirmed relapses by at least 30 days
years) that were confirmed by the independent neurologic evaluation committee.
96 weeks Objective changes on the neurologic examination consistent with an increase
. (reported . of at least a half a step on the EDSS, two points on one of the seven functional
Copolymer 1 MS trial Annualized relapse rate . .
as 24 systems, or one point on two or more of the functional systems. Events
months) associated with fever were excluded.
New or recurrent neurologic symptoms that were not associated with fever or
. infection and that lasted at least 24 hours; the symptoms had to be
144 Annualized relapse rate over a . - . L
DECIDE ) accompanied by new objective neurologic findings on examination by the
weeks period of 144 weeks . . ) . .
examining neurologist that were confirmed by the independent neurologic
evaluation committee.
New or recurrent neurologic symptoms, not associated with fever or infection
DEFINE 96 weeks | Annualized relapse rate that lasted for at least 24 hours and that were accompanied by new objective
neurologic findings.
Acute relapse: Appearance of a new neurologic symptom, or severe
deterioration in a pre-existing symptom that lasted for at least 24 h causing the
Etemadifar (2006) 96 weeks | Mean relapse rate deterioration in the EDSS with 1 point. Assessment of the course of the
disease was made by monitoring the relapse rate and change in the EDSS
score.
) Appearance of a new symptom or worsening of an old symptom, accompanied
EVIDENCE 48 weeks | Annualized relapse rate

by an appropriate objective finding on neurologic examination by the blinded
evaluator, lasting at least 24 hours in the absence of fever and preceded by at
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Time

Study ID - Definition of outcome in study Relapse definition
least 30 days of clinical stability or improvement. An objective finding was
defined as an abnormality on examination that was consistent with the reported
neurologic symptom. A relapse was recorded only if the blinded evaluator
described new findings consistent with the patient’s reported symptoms, and if
the treating physician had excluded the possibility of a pseudo-relapse.
96 weeks . , Increase of at least half a point in the EDSS score, of one point in each of two
Annualized relapse rate - defined as . o .
(reported . EDSS functional system scores, or of two points in one EDSS functional-
FREEDOMS the number of confirmed relapses . .
at24 system score (excluding scores for the bowel-bladder or cerebral functional
per year
months) systems).
96 weeks . .
(reported Increase of at least half a step (0-5) on the EDSS, an increase of 1 point on
FREEDOMS I at 54 Annualized relapse rate two different functional systems of the EDSS, or 2 points on one of the
functional systems (excluding bowel, bladder, or cerebral functional systems).
months)
Appearance of 1 new neurological abnormality or the reappearance of 1
previously observed neurological abnormalities lasting at least 48 hours and
48 preceded by an improving neurological state of at least 30 days from the onset
(reported . of previous relapse accompanied by neurological changes consistent with an
GALA as 12 Annualized relapse rate. increase of 0.5 points in the EDSS score compared with previous evaluation,
months) or an increase of 1 grade in the actual score of 2 or more of the 7 Functional
Systems; or an increase of 2 grades in the score of 1 Functional Systems,
compared with the previous assessment.
48, 96, Appearance of a new symptom or worsening of an old symptom, attributable to
144 and . MS and an appropriate new neurologic abnormality; lasting at least 24 hours in
IFNB MS 240 Exacerbation rate the absence of fever; and preceded by stability or improvement for at least 30
weeks days.
INCOMIN 96 weeks | Annualized relapse rate Score of three or more in at least one, or of two in at least three, KFSS.
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Time

Study ID - Definition of outcome in study Relapse definition
Exacerbations: Appearance of new neurological symptoms or worsening of
96 weeks pre-existing neurological symptoms lasting at least 48 hours in a patient who
(reported | Annual exacerbation rates (per had been neurologically stable or improving for the previous 30 days
MSCRG . . . o . o .
as 104 patient year) - all patients accompanied by objective change on neurological examination (worsening of
weeks) 0.5 point on the EDSS or a worsening by > 1 .0 point on the pyramidal,
cerebellar, brainstem, or visual functional system scores).
Annualized relapse rate - The total Occurrence of new or worsening neurological symptoms attributable to MS and
number of relapses for all patients in | immediately preceded by a relatively stable or improving neurological state of
the treatment group divided by the least 30 days. Symptoms must persist for > 24 hours and should not be
total patient-years of exposure to attributable to confounding clinical factors (e.g., fever, infection, injury, or
OPERA | 96 weeks | that treatment. Adjusted by Baseline | adverse reactions to concomitant medications). The new or worsening
EDSS (<4.0 vs. >=4.0) and neurological symptoms must be accompanied by objective neurological
Geographical Region (US vs. ROW). | worsening consistent with an increase of at least half a step on the EDSS
Log-transformed exposure time is score, or 2 points on one of the appropriate FSS, or 1 point on two or more of
included as an offset variable. the appropriate FSS.
Annualized relapse rate - The total Occurrence of new or worsening neurological symptoms attributable to MS and
number of relapses for all patients in | immediately preceded by a relatively stable or improving neurological state of
the treatment group divided by the least 30 days. Symptoms must persist for > 24 hours and should not be
total patient-years of exposure to attributable to confounding clinical factors (e.g., fever, infection, injury, or
OPERAII 96 weeks | that treatment. Adjusted by Baseline | adverse reactions to concomitant medications). The new or worsening
EDSS (<4.0 vs. >=4.0) and neurological symptoms must be accompanied by objective neurological
Geographical Region (US vs. ROW). | worsening consistent with an increase of at least half a step on the EDSS
Log-transformed exposure time is score, or 2 points on one of the appropriate FSS, or 1 point on two or more of
included as an offset variable. the appropriate FSS.
) New or worsening neurological symptoms, without fever, that lasted for 48 h or
REGARD 96 weeks | Annualized relapse rate

more and was accompanied by a change in EDSS, KFSS (Non-qualifying
relapses met the same criteria but were not accompanied by a change in the
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Time

Study ID - Definition of outcome in study Relapse definition
KFSS). For relapse outcomes, all relapses (qualifying and non-qualifying) were
counted.
New or recurrent neurological symptoms (not associated with fever or infection)
SELECT 52 weeks | Annualized relapse rate lasting 24 h or more, accompanied by new neurological findings at assessment
by the examining neurologist.
144
weeks Emergence of a ‘new’ neurological symptom or a worsening of a pre-existing
Stepien (2013) (reported Annual rate of re.Iapses for the 3 symptom for at least 24 h that could be attributed to MS and was preceded by
year therapy period . : . .
as 3 improvement or no change in neurological status lasting for at least 30 days.
years)
Appearance of a new clinical sign or symptom, or clinical worsening of a
96 weeks previous sign or symptom that had been stable for at least 30 days and that
(reported persisted for a minimum of 24 hours in the absence of fever.
TEMSO as F1)08 Adjusted annualized rate Confirmed relapses required an increase of 1 point in each of two EDSS
weeks) functional-system scores or of 2 points in one EDSS functional-system score
(excluding bowel and bladder function and cerebral function) or an increase of
0.5 points in the EDSS score from the previous clinically stable assessment.
Adjusted annualized rate - number of
confirmed relapses during the
treatment period per patient-year, A 1-point increase in each of two Functional Systems, a 2-point increase in at
TENERE 96 weeks | adjusted for treatment duration, least one Functional System (excluding bowel/bladder and cerebral) or an
treatment group, region of enrolment | increase of 20.5 points in EDSS score from the previous stable assessment.
and baseline EDSS stratum as
covariates.
up to 152 ] New or worsening clinical signs or symptoms lasting at least 24 h without fever.
TOWER weeks Annualized relapse rate. Protocol-defined relapses constituted an increase of either 1 point in at least

two EDSS functional system scores, or 2 points in one EDSS functional system
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Study ID ::)Tni Definition of outcome in study Relapse definition
score, or 0-5 points in total EDSS score from a previous clinically stable
assessment.
New, worsening, or recurrent neurologic symptoms that occurred at least 30
days after the onset of a preceding relapse, that lasted at least 24 hours
48 weeks . , without fever or infection, and that were accompanied by an increase of at least
Annualized relapse rate - defined as . . o .
(reported . half a point on the EDSS or an increase of at least one point in two functional-
TRANSFORMS the number of confirmed relapses o .
as 12 during a 12-month period systems scores or of at least two points in one functional-system score
months) 9 P ' (excluding changes in bowel or bladder function and cognition). Potential
relapses triggered an unscheduled visit and were confirmed by the treating
neurologist on the basis of blinded examination by the examining neurologist.
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Related to Question A18

Table 41 Summary table for CDP-12: definition of outcome and time point of
assessment in trials reporting CDP-12

Study ID Time point Definition of CDP
> 1.0 point increase of EDSS from a baseline score of 1.0
or more for 12 weeks, or an increase of at least 1.5 points
ADVANCE 48 weeks for patients with a baseline score of 0, sustained for 12
weeks
Cumulative probability of progression. Sustained disability
96 weeks progression was defined as an increase of 1.0 point or more
AFFIRM (reported as | in scores on the EDSS from a baseline score of 1.0 or more
2 years) or an increase of 1.5 points or more from a baseline score of
0 that was sustained for 12 weeks.
96 weeks Confirmed EDSS progression (year 2), measured as a 1-
BEYOND (assumed 2 | point change in the score that was sustained for 3 months
years) (Kaplan Meier estimate)
Based on Kurtzke scale, progression defined as an increase
Bornstein (1987) 96 weeks of at least one unit in the Kurtzke score and had to be
maintained for at least three months
EDSS progression confirmed at 3 months. Disability
96 weeks progression was defined as a 1.0 point increase in EDSS
BRAVO (reported as | score if baseline score was between 0 and 5.0, ora 0.5
24 months) point increase if baseline score was 5.5, sustained for 3
months.
An increase of at least 1.5 points for patients with a baseline
CAMMS223 144 weeks score of 0 and of at least 1.0 point for patients with a
baseline score of 1.0 or more for 3 months
Inverse of patients without a 3-mo sustained change in
EDSS score (sustained increase (for at least 3 months) of at
CLARITY 96 weeks least 1 point in the EDSS score or an increase of at least 1.5
points if the baseline EDSS score was 0). HR is the time to
3-mo sustained change in EDSS
Disability progression was defined as an increase in the
EDSS score of at least 1.0 point in patients with a baseline
CONFIRM 96 weeks score of 1.0 or more or an increase of at least 1.5 points in
patients with a baseline score of 0, confirmed at least 12
weeks later
. 96 weeks Defined as an increase of at least one EDSS steps
Copolymer 1 MS trial | (reported as .
maintained for more than 90 days.
24 months)
DECIDE 144 weeks Defined as an increase of at least 1.0 point from a baseline

score of at least 1.0 or an increase of at least 1.5 points
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Study ID

Time point

Definition of CDP

from a baseline score of 0 on the EDSS that was confirmed
at 12 weeks. Estimated percent

DEFINE

96 weeks

Disability progression was defined as at least a 1.0-point
increase on the EDSS in patients with a baseline score of
1.0 or higher or at least a 1.5-point increase in patients with
a baseline score of 0, with the increased score sustained for
at least 12 weeks.

EVIDENCE

48 weeks

EDSS progression by one point on the EDSS scale at 2
consecutive visits 3 months apart

FREEDOMS

96 weeks
(reported at
24 months)

Confirmed disability progression, defined as an increase of
one point in the EDSS score (or half a point if the baseline
EDSS score was equal to 5.5), confirmed after 3 months,
with an absence of relapse at the time of assessment and
with all EDSS scores measured during that time meeting the
criteria for disability progression. Inverse calculated from the
reported absence of disability progression

FREEDOMS I

96 weeks
(reported as
24 months)

Percentage of patients without disability progression
confirmed at 3 months. (1 point EDSS change [0-5 point if
baseline EDSS was >5-0]) confirmed at 3 months for up to
24 months. Inverse calculated from the reported
percentage of patients without disability progression

IFNB MS

144 and 240
weeks

A persistent increase of one or more EDSS points confirmed
on two consecutive evaluations separated by at least three
months

OPERA |

96 weeks

Disability progression was defined as an increase in the
EDSS score of: = 1.0 point from the baseline EDSS score
when the baseline score was < 5.5 or = 0.5 point from the
baseline EDSS score when the baseline score was > 5.5.
Disability progression was considered confirmed when the
increase in the EDSS was confirmed at a regularly
scheduled visit at least 12 weeks or 24 weeks after the initial
documentation of neurological worsening. The initial event
of neurological worsening had to occur during the 96-week,
double-blind, double-dummy treatment period.

OPERAII

96 weeks

Disability progression was defined as an increase in the
EDSS score of: = 1.0 point from the baseline EDSS score
when the baseline score was < 5.5 or = 0.5 point from the
baseline EDSS score when the baseline score was > 5.5.
Disability progression was considered confirmed when the
increase in the EDSS was confirmed at a regularly
scheduled visit at least 12 weeks or 24 weeks after the initial
documentation of neurological worsening. The initial event
of neurological worsening had to occur during the 96-week,
double-blind, double-dummy treatment period.
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Study ID Time point Definition of CDP
Time to confirmed progression. Progression in disability
PRISMS 96 weeks defined as an increase in EDSS of at least one point
sustained over at least three months
A 1.0 point increase in EDSS for a baseline EDSS score of
SELECT 52 weeks 1.0, or a 1.5 point increase for a baseline score of 0 that
was sustained for 12 weeks
Sustained disability progression > 12 weeks - defined as an
96 weeks increase from baseline of at least 1.0 point in the EDSS
TEMSO (reported as | score (or at least 0.5 points for patients with a baseline
108 weeks) | EDSS score greater than 5.5) that persisted for at least 12
weeks.
96 weeks Proportion of patients with sustained disability, defined as
TOWER (reported as | an EDSS score increase of at least 1 EDSS point sustained
108 weeks) | for a minimum of 12 weeks
Patients with confirmed disability progression calculated
from the inverse of the percentage of patients with no
48 weeks confirmed disability progression. Progression of disability
TRANSFORMS (reported as . o ;
12 months) was deflr.1ed. as a one-point .|ncreas.e in the EPSS score (or
a half-point increase for patients with a baseline score 25.5)
that was confirmed 3 months later in the absence of relapse.

Table 42 Summary table for CDP-24: definition of outcome and time point of
assessment in trials reporting CDP-24

Study ID Time point Definition of CDP
Sustained 24-week confirmed disability progression (disability
progression measured by =1.0-point increase in EDSS from
ADVANCE 48 weeks baseline EDSS 21.0,0r a 21.5-point increase from baseline
EDSS=0, that is sustained for 224 weeks)
96 weeks e . . .
AFEIRM (reported as The s.ensmwty analysis of progression of disability that was
sustained for 24 weeks
2 years)
96 weeks
BRAVO (reported as | Confirmed worsening of EDSS scores sustained for 6 months
24 months)
Sustained accumulation of disability was defined as a one-point
CAMMS223 96 and 144 | increase in EDSS score if baseline EDSS was greater than 0 (or
weeks a 1-5 point increase if baseline EDSS was 0) sustained for a
continuous 6-month period.
96 weeks Sustained accumulation of disability was defined as an increase
CARE-MS | (reported as | from baseline of at least one EDSS point (or >=1.5 points if
24 months) | baseline EDSS score was 0) confirmed over 6 months
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Study ID Time point Definition of CDP
96 weeks Sustained accumulation of disability was defined as a decrease
CARE-MS I (reported as | from baseline by at least one EDSS point confirmed over 6
24 months) | months for patients with baseline EDSS scores of at least 2-0.
Time to 6 month confirmed EDSS progression (sustained
CLARITY 96 weeks increase of at least 1 point in the EDSS score or an increase of
at least 1.5 points if the baseline EDSS score was 0)
144 weeks | Confirmed progression in a participant was defined as a 1.0
CombiRx (results refer | increase in the EDSS from baseline, when baseline <= 5.0; or an
to 36 increase of 0.5 from baseline, when baseline >= 5.5, sustained
months) for 6 months (2 successive quarterly visits).
CONFIRM 96 weeks 24-week confirmed disability progression
6-Month Confirmed Disability progression as measured by EDSS
-Defined as an increase of at least 1.0 point from a baseline
DECIDE 144 weeks | score of at least 1.0 or an increase of at least 1.5 points from a
baseline score of 0 on the EDSS that was confirmed at 12
weeks. Estimated percent
DEFINE 96 weeks Time to confirmed (24-week) disability progression
Disability was defined as progression by one point on the EDSS
EVIDENCE 48 weeks scale confirmed at a visit 6 months later without an intervening
EDSS value that would not meet the criteria for progression
Confirmed disability progression, defined as an increase of one
point in the EDSS score (or half a point if the baseline EDSS
96 weeks score was equal to 5.5), confirmed after 6 months, with an
FREEDOMS (reported at | absence of relapse at the time of assessment and with all EDSS
24 months) | scores measured during that time meeting the criteria for
disability progression. Inverse calculated from the reported
absence of disability progression
Percentage of patients without disability progression confirmed
96 weeks at 3 months. (1 point EDSS change [0-5 point if baseline EDSS
FREEDOMS II (reported at | was >5-0]) confirmed at 6 months for up to 24 months. Inverse
24 months) | calculated from percentage of patients without disability
progression
INCOMIN 96 weeks An increase in EPSS of at least one point sustained for at least 6
months and confirmed at the end of follow-up
96 weeks Deterioration from baseline by at least 1.0 point on the EDSS
MSCRG (reported as ersisting for at least 6 monthys P
104 weeks) P 9 '
Disability progression was defined as an increase in the EDSS
score of: = 1.0 point from the baseline EDSS score when the
OPERA 96 weeks

baseline score was < 5.5 or = 0.5 point from the baseline EDSS
score when the baseline score was > 5.5. Disability progression
was considered confirmed when the increase in the EDSS was
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Study ID

Time point

Definition of CDP

confirmed at a regularly scheduled visit at least 12 weeks or 24
weeks after the initial documentation of neurological worsening.
The initial event of neurological worsening had to occur during
the 96-week, double-blind, double-dummy treatment period.

OPERAII

96 weeks

Disability progression was defined as an increase in the EDSS
score of: 2 1.0 point from the baseline EDSS score when the
baseline score was < 5.5 or = 0.5 point from the baseline EDSS
score when the baseline score was > 5.5. Disability progression
was considered confirmed when the increase in the EDSS was
confirmed at a regularly scheduled visit at least 12 weeks or 24
weeks after the initial documentation of neurological worsening.
The initial event of neurological worsening had to occur during
the 96-week, double-blind, double-dummy treatment period.

REGARD

96 weeks

Disability progression at the 6-month follow-up visit was
confirmed as follows: if the EDSS score at baseline was 0, then
a change of 1.5 points or more was required; if the EDSS was
0.5-4.5 at baseline, then a change of 1.0 point or more was
required; and if the EDSS at baseline was 5 points or more, then
the change required was 0.5 points or more

SELECT

52 weeks

Estimated proportion progressed (sustained increase in EDSS
for 24 weeks) at week 52

TEMSO

96 weeks
(reported as
108 weeks)

Time to disability progression (sustained for 24 weeks)-defined
as an increase from baseline of at least 1.0 point in the EDSS
score (or at least 0.5 points for patients with a baseline EDSS
score greater than 5.5)

TOWER

96 weeks
(reported as
108 weeks)

Time to disability progression (sustained for 24 weeks)-defined
as an increase from baseline of at least 1.0 point in the EDSS
score (or at least 0.5 points for patients with a baseline EDSS
score greater than 5.5)

Related to Question A20 (a)

For the ARR network, there were 13 pairwise comparisons that were informed by at least two trials.

Forest plots for these comparisons are illustrated below. Heterogeneity could not be evaluated for

the 14 comparisons that were only informed by one trial and there were 109 comparisons that were

not informed by any trials.

Based on the 12 statistic, most of the comparisons had low or low to moderate heterogeneity. Four

comparisons had moderate to high heterogeneity:

. alemtuzumab versus IFNB-1a (Rebif),

. glatiramer acetate versus IFNB-1a (Avonex),

. IFNB-1b versus IFNB-1a (Avonex), and

o teriflunomide 14 mg versus teriflunomide 7 mg.
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Heterogeneity assessment for ARR: alemtuzumab vs IFNB-1a (Rebif)

ALEM 12 mg SC IFNB-1a 44 meg, TIW
Study Relapse  Exposure  Relapse  Exposure RR 5% CI
CAMMS223 kY 336 120 333 0,31 [0.21; 0.44] —-'-—-
CARE-MS | 135 752 146 374 046 [0.36; 0.58) —h—
CARE-MS I 222 g52 210 404 0.50  [0.42;081] i
Fixed effect model 0.45 [0.40; 0.52] +
Random effects model 0.43 [0.34; 0.55] *il-‘:*
Heterogeneity: l-squared=63.6%, tav-squared=0.0287, p=0.0635 :
1
0.5 1 2

Potential sources of heterogeneity - alemtuzumab vs IFNB-1a (Rebif)
The rate ratios from CARE-MS | and CARE-MS Il are similar. CAMMS223 suggested a lower rate
ratio.

For CARE-MS | and CARE-MS Il ARR was measured over 2 years. For CAMMS223, ARR was
measured over 3 years.

Heterogeneity assessment for ARR: dimethyl fumarate vs placebo

DMF 240 mg, BID Flacebo
Study Relapse  Exposure  Relapse  Exposure RR 85% CI )
CONFIRM 158 718 200 726 055 [0.45067)  —Fe—
DEFIME 139 820 294 816 047 [038 058 —+—
Fixed effect model 0.51 [0.44;0.59] <=
Random effects model 0.51 [0.44; 0.60] -
Hoterogeneity: l-squared=18.2%, tau-squared=0.0023, p=0.2689 r: |
05 1 2
Heterogeneity assessment for ARR: fingolimod vs placebo
FINGD 0.5 mg, QD Placebao
Study Relapae Exposure  Relapse  Exposurs RR 95% Gl
FREEDOMS 153 850 334 836 045 [0.37,055 ——
FREEDOMS Il 150 716 284 710 052  [0.43; 0.64) -
Fixed effect model 0.48 [0.42; 0.56] <=
Random effects model 0.48 [0.42; 0.56) ==
Heterogeneity: l-squared=13%, tay-squared=0.0015, p=0,2836 '
T 1
0.5 1 2

Heterogeneity assessment for ARR: glatiramer acetate vs placebo
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GA 20 mg, QD Placebo

Study Relapse Exposure Relapse Exposure RR a5% Cl

COMFIRM 203 700 290 T26 0.73 [0.61; 0.87] —I'—
Copolymer 1 MS trial 268 454 360 484 0.70 [0.80;082] ———
Fixed effect model 0.71 [0.63; 0.80] —_
Random effects model 0.71 [0.63; 0.80] —_

Heterogeneity: l-squared=0%, tau-squared=0, p=0,7842 i

[ I ]
0.75 1 1.5

Heterogeneity assessment for ARR: glatiramer acetate) vs IFNB-1a (Avonex)

GA 20 mg, QD IM IFNE-1a 30 meg, QW
Study Relapse  Exposure  Relapse  Exposure RR 95% CI
Calabrese 2012 48 96 47 94 1.00 [0.67; 1.50]
CombiRx 85 77T 120 750 068 [0.52;0.90]
Fixed effect model 0.77 [0.62; 0.97]
Random effects model 0.80 [D.56; 1.16]

Heterogeneity: |-squared=57%, tav-squared=0.0412, p=0.1274

Potential sources of heterogeneity - glatiramer acetate vs IFNB-1a (Avonex)

CombiRx suggested that patients who receive glatiramer acetate 20 mg (QD) have fewer
relapses than patients who receive Avonex 30 mcg (QW). However Calabrese 2012 suggested no
evidence of a difference between the treatments.

CombiRx measured ARR over 3 years, whereas Calabrese 2012 only evaluated ARR over 2 years.

Calabrese 2012 did not report the criteria they used to define a relapse.

Heterogeneity assessment for ARR: glatiramer acetate vs IFNB-1a (Rebif)

GA 20 mg, QD SC IFNB-1a 44 meg, TIW
Study Relapse Exposure  Relapse Exposure RR 95% CI
Calabrese 2012 48 96 37 g2 1.24  [0.81;1.91) :
REGARD 219 756 232 772 0.86 [0.80; 1.18] —_—
Fixed effect model 1.00 [0.85; 1.19]
Random effects model 1.01  [0.83; 1.24]

Hetarogenaify: I-squared=12.4%, tau-squared=0.004, p=0.2854

075 1 15
Heterogeneity assessment for ARR: IFNB-1a (Avonex) vs placebo
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IM IFNB-1a 30 mcg, OW Placebo

Study Relapse  Exposure  Relapse  Exposure RR 95% CI
BRAVO 232 894 306 900 0.76 [0.64,0.91] —-'-:—
MSCRG 212 316 235 286 0.82 [0.68;0.98) —m—
Fixed effect model 0.79 [0.69; 0.89] ---':.:':-=.--
Random effects model 0.79 [0.69; 0.89] pa——
Heterogenaity: I-squared=0%, fau-squared=0, p=0.6003 H

[ | 1

0.75 1 1.5
Heterogeneity assessment for ARR: ocrelizumab vs IFNB-1a (Rebif)
0GR 600 mg SC IFNB-1a 44 meg, TIW
Study Relapse  Exposure  Relapse  Exposure RR 95% CI
1

OPERA | 128 820 240 822 053 [0.43,066 ——
OPERA I 129 834 242 836 0.53 [0.43 086] -—
Fixed effect model 0.53 [0.46;0.62] =
Random effects model 0.53 [0.46;0.62] ——
Heterogeneity: I-squared=0%, tau-squared=0, p=0.9371 |

|

0.5 1
Heterogeneity assessment for ARR: IFNB-1a (Rebif) vs IFNB-1a (Avonex)
SC IFNB-1a 44 mcg, TIW 1M IFNB-1a 30 mcg, QW
Study Relapse Exposura Relapse Exposure RR 95% CI
Calabrese 2012 37 92 47 94 080 [0.52;1.24) i
EVIDENCE 183 339 220 338 0.83 [0.68;1.01] —
Fixed effect model 0.83 [0.69; 0.99] —_
Random effects model 0.83 [0.69; 0.99] ¢-
Het neity: -squared=0%, tau-squared=0, p=0.5991 |
erageneity: I-sg g p e
0.75 1 15
Heterogeneity assessment for ARR: IFNB-1b vs IFNB-1a (Avonex)
SC IFNB-1b 250 mog, EQD IM IFNB-1a 30 meg, QW
Study Relapse  Exposure  Relapse  Exposure RR 95% CI .
INCOMIN 9% 192 129 184 071 [0.55;0.93] —
Stepien 2013 23 54 21 60 122 [0.67;2.20] ,
Fixed effect model 0.78 [0.61; 0.99] -¢-—
Random effects model 0.87 [0.52; 1.44] -
Heterogeneity: l-squared=61.7%, tau-squared=0.0881, p=0.1060 P
[ 1 1
0.5 1 2

Potential sources of heterogeneity - IFNB-1b vs IFNB-1a (Avonex)

INCOMIN suggested that patients who receive subcutaneous interferon beta-1b 250 mcg (EOD)
have fewer relapses than patients who receive Avonex 30 mcg (QW). Stepien 2013 suggested no
evidence of a difference between the treatments.

INCOMIN measured ARR over 96 weeks whilst Stepien 2013 measured it over 144 weeks. The
studies used different definitions of relapse.
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For CDP at 24 weeks, the INCOMIN trial results are widely considered outlier results by most
clinical experts.

Heterogeneity assessment for ARR: teriflunomide 7 mg vs placebo

TERI T mg, QD Placebo
Study Relapse  Exposure  Relapse  Exposure RR 95% CI
TEMSO 270 T30 3gz2 726 0.69 [0.59,0.80] —-—i—
TOWER 503 1289 614 1229 0.78 [0.69,; 0.88] —r
Fixed effect model 0.74 [0.68; 0.82] <¢=-
Random effects model 0.74 [0.65; 0.84] p——
Heterogeneity: I-squared=42,7%, tau-squared=0.0037, p=0.1864 H
T I 1
0.75 1 1.5
Heterogeneity assessment for ARR: teriflunomide 14 mg vs placebo
TERI 14 mg, QD Placebo
Study Rilapsas Exposurs Rilapse Exposurs RR 95% CI
TEMSO 265 716 392 T26 0.69 [0.59; 0.80] —E—
TOWER 375 1172 614 1229 084 [056:073] ——
Fixed effect model 0.66 [0.60; 0.73] ==
Random effects model 0.66 [0.60; 0.73] "=|3=-
Heteroganeity: I-squared=0%, tau-squared=0, p=0.509% !
0.75 1 1.5

Heterogeneity assessment for ARR: teriflunomide 14 mg vs teriflunomide 7 mg

TERI 14 mg, QD TERI T mg, QD
Study Relapse  Exposure  Relapse  Exposure RE 5% Cl
TEMSO 265 716 270 730 1.00 [0.84;1.19] —
TEMERE 58 222 B89 218 064 [0.46;088] ———
TOWER 375 1172 503 1289  0.82 [0.72; 0.94] —
Fixed effect model 0.86 [0.78; 0.95) ==
Random effects model 0.84 [0.68; 1.03]

Heterogenaity: l-squared=69.8%, tau-squared=0.0217, p=0.0364

Potential sources of heterogeneity - teriflunomide 14 mgq vs teriflunomide 7 mg

TENERE and TOWER suggested that patients who receive teriflunomide 14 mg (QD) experience
fewer relapses than patient who receive teriflunomide 7 mg (QD). TEMSO found no evidence of a
difference between the treatments.

It is unclear what factors may have contributed to the heterogeneity in this comparison. Neither
the definition of relapse nor the time period appeared to explain the heterogeneity. The studies
used similar definitions of relapse. ARR was measured over a longer period for TOWER (152
weeks) compared to TEMSO (108 weeks) and TENERE (96 weeks), however the rate ratio result
from TOWER is intermediate to the other results.
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For the CDP-12 network, there were 7 pairwise comparisons that were informed by at least two

trials. Forest plots for these comparisons are illustrated below. Heterogeneity could not be
evaluated for the 17 comparisons that were only informed by one trial and there were 112

comparisons that were not informed by any trials.

Based on the 12 statistic, all of the comparisons had low, or low to moderate heterogeneity.

Heterogeneity assessment for CDP-12: dimethyl fumarate vs placebo

Study log(HR)  Std. Error HR
COMNFIRM -0.24 0.2112 0.79
DEFINE -0.48 0.1739 0.62
Fixed effect model 0.68
Random effects model 0.68

Heterogeneity: I-squared=0%, tau-squared=0, p=0.3801

95% CI

[0.52: 1.19]
[0.44; 0.87)

[0.52; 0.89]
[0.52; 0.89]

Heterogeneity assessment for CDP-12: fingolimod vs placebo

Study log(HR)  Std. Error HR
FREEDOMS -0.35 0.1564 0.70
FREEDOMS 11 -0.19 0.1550 0.83
Fixed effect model 0.76
Random effects model 0.76

Heterogeneity: I-squared=0%, tau-squared=0, p=0.4762

95% CI

[0.52; 0.96]
[0.61;1.12]

[0.62; 0.95]
[0.62; 0.95]

Heterogeneity assessment for CDP-12: glatiramer acetate vs placebo

Study logiHR)  Std. Error HR
Bornstein 1987 -1.07 0.5431 0.34
CONFIRM -0.07 0.1982 0.93
Copolymer 1 MS trial -0.15 0.2640 0.86
Fixed effect model 0.84
Random effects model 0.80

95% CI

[0.12; 0.99]
[0.63: 1.37)
[0.51; 1.45)

[0.62; 1.13]
[0.54; 1.19]

Heterogeneity: I-squared=33.1%, tau-squared=0.0426, p=0.2246

Heterogeneity assessment for CDP-12: ocrelizumab vs IFNB-1a (Rebif)
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Study leg(HR)  Std. Error HR 95% ClI

OPERA | -0.55 02268 057 [037,080 ————
OPERA I -0.48 0.2000 0.63 [0.42;0.92] —_—
Fixed effect model 0.60 [0.45; 0.81] —_
Random effects model 0.60 [0.45; 0.81] -==:I;-
Heterogeneity: l-squared=0%, fau-squared=0, p=0.8057 !
|
0.5 1
Heterogeneity assessment for CDP-12: teriflunomide 7 mg vs placebo
Study log{HR)  Std. Error  HR 95% CI '
TEMSO -0.27 01604 0.76 [0.56; 1.05] + E
TOWER -0.04 01749 095 [0.68; 1.35] t
Fixed effect model 0.85 [0.67;1.07] —_——
Random effects model 0.85 [0.67;1.07] —-:__T""‘“‘._.--—
Heterogeneity: I-squared=0%, tau-squared=0, p=0.3480 !
| 1
0.75 1 15
Heterogeneity assessment for CDP-12: teriflunomide 14 mg vs placebo
Study log(HR)  Std. Error HR 5% ClI .
TEMSO £0.35 01640 0.70 [0.51; 0.97] —
TOWER -0.38 01926 068 [047,1.000 ———
i
Fixed effect model 0.70  [0.54; 0.89] ——
Random effects model 0.70 [0.54; 0.89] —
Heterogeneity: |-squared=0%, tau-squared=0, p=0.9194 !
|
0.5
Heterogeneity assessment for CDP-12: teriflunomide 14 mg vs teriflunomide 7 mg
Study log{HR)  Std. Error HR 95% CI .
i
TEMSO -0.09 0.1624 092 [0.67; 1.26] —
TOWER -0.33 0.1840 072 [050;1.03] ———F—
Fixed effect model 0.82 [0.65; 1.04] -=:$::=
Random effects model 0.82 [0.65; 1.05] -i'-};-
Heterogeneity: -squared=2.3%, tau-squared=0,0007, p=0.3116 !
| |
0.5 1 2

For the CDP-24 network, there were 6 pairwise comparisons that were informed by at least two

trials. Forest plots for these comparisons are illustrated below. Heterogeneity could not be
evaluated for the 12 comparisons that were only informed by one trial and there were 73

comparisons that were not informed by any trials.

Based on the 12 statistic, most of the comparisons had low heterogeneity. The comparison of

alemtuzumab versus IFNB-1a (Rebif) had moderate to high heterogeneity.
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Heterogeneity assessment for CDP-24: alemtuzumab 12 mg vs IFNB-1a (Rebif)

Study log(HR) Std.Error  HR 95% Cl _
CAMMS223 -1.38 04197 025 [0.11;0.57] —-'—*
CARE-MS | -0.35 0.2866 0.70 [0.40;1.23] =
CARE-MS I -0.55 02113 0.58 [0.38;0.87] e
Fixed effect model 0.54 [0.40; 0.74] *‘¢=*
Random effects model 0.51 [0.21; 0.83] _
Heterogeneity: l-sguared=53.2%, tav-squared=0.0975, p=0.1181 !

I T T |

Potential sources of heterogeneity - alemtuzumab vs IFNB-1a (Rebif)

The hazard ratios from CARE-MS | and CARE-MS Il are similar. CAMMS223 suggested a lower
hazard ratio. Note that a similar pattern was also observed for ARR.

For CARE-MS | and CARE-MS Il progression was followed up for up to 2 years. For CAMMS223,
progression was followed up for up to 3 years.

Heterogeneity assessment for CDP-24: dimethyl fumarate vs placebo

Study log(HR)  Std. Error  HR 95% CI .
CONFIRM -0.48 0.2612 082 [0.37;1.03) —'—i—
DEFINE 026 02002 077 [0.52; 1.14] e
Fixed effect model 0.71 [0.52; 0.97] —_—
Random effects model 0.71 [0.52; 0.97] —_
Heterogeneity: I-squared=0%, tau-squared=0, p=0,5027 [ ' I
0.5 1 2
Heterogeneity assessment for CDP-24: fingolimod vs placebo
Study log(HR)  Std. Error HR 95% CI .
FREEDOMS -0.48 0.1826 0.63 [0.44;0.90] —-'—
FREEDOMS Il -0.33 02045 072 [0.48 1.07] —a—
Fixed effect model 0.67 [0.51; 0.87] —_—
Random effects model 0.67 [0.51; 0.87] —_—
Heterogereity: l-squared=0%, tau-squared=0, p=0.6353 i
I 1
0.5 1 2

Heterogeneity assessment for CDP-24: IFNB-1a (Avonex) vs placebo
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Study log(HR)  5td. Error  HR 95% CI

BRAVO 031 02260 073 [047,114] = —+=—
MSCRG 0.55 02222 058 [037,089 ——
Fixed effect model 0.65 [0.47; 0.88] —_—
Random effects model 0.65 [0.47; 0.88] P
Heterogeneity: lsquared=0%, fau-squared=0, p=0.4491 !
[ 1

Heterogeneity assessment for CDP-24: ocrelizumab vs IFNB-1a (Rebif)

Study log(HR)  Std. Error HR 95% CI
OPERA | 057 02621 057 [0.34;095 —=——
OFERA 11 -0.47 0.2286 063 [0.40; 0.98] —
Fixed effect model 0.60 [0.43; 0.84] _
Random effects model 0.60 [0.43: 0.84] -=:1“‘.-=-
Heterogeneity: I-squared=0%, tau-squared=0, p=0,7808 [
| 1

0.5 1 2

Heterogeneity assessment for CDP-24s: teriflunomide 14 mg vs placebo

Study log(HR) Std.Error HR 5% CI .

TEMSO 017 02347 084 [0.53;1.33] B

TOWER -0.28 0.1984 075 [0.51;1.11] [

Fixed effect model 0.79 [0.59; 1.086] _.;—‘}.._
Random effects model 0.79 [0.59; 1.06] _-I:;:-_
Hete ity: I- ed=0%, tau- red=0, p=0.7213 [

eterogeneity: I-squar au-5qua p
0.75 1 1.5

For the all-cause discontinuation network, there were 8 pairwise comparisons that were informed by
at least two trials. Forest plots for these comparisons are illustrated below. Heterogeneity could not
be evaluated the 20 comparisons that were only informed by one trial and there were 108
comparisons that were not informed by any trials.

Based on the 12 statistic, all-bar-two of the comparisons had low heterogeneity or low to moderate
heterogeneity. The comparisons of fingolimod versus placebo and glatiramer acetate vs placebo had
moderate to high heterogeneity.

Heterogeneity assessment for all-cause discontinuation: alemtuzumab vs IFNB-1a (Rebif)
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ALEM 12 mg 3C IFNB-1a 44 maog, TIW

Study Events Total Events Total OR

CAMMS223 14 113 41 11 0.24
CARE-MS | 14 376 23 187 D.28
CARE-MS Il 27 426 44 202 0.24
Fixed effect model 915 500 0.25
Random effects model 0.26

Heterogeneity: l-squared=0%, tau-squared=0, p=0.9515

95% €I

[0.12; 0.48]
[0.14; 0.55]
[0.15; 0.41]

[0.18; 0.36)
[0.18; 0.36]

0.2

0.5

Heterogeneity assessment for all-cause discontinuation: dimethyl fumarate vs placebo

DMF 240 mg, BID Placeba

Study Evants Taital Events Total OR
COMFIRM 106 359 129 363 0.76
DEFINE 126 410 143 408 0.82
Fixed effect model TE69 7™ 0.79
Random effects model 0.79

Heterogeneity: l-squared=0%, tau-squared=0, p=0.T186

95% ¢l

[0.56; 1.04]
[0.61: 1.10]

[0.64; 0.98]
[0.64; 0.98)

Heterogeneity assessment for all-cause discontinuation: fingolimod vs placebo

FINGO 0.5 mg, Q0 Placaba
Study Ewvants Tatal Events Total OR
FREEDOMS 80 425 115 418 0.61
FREEDOMS I 116 358 123 355 0.90
Fixed effect model 783 773 0.75
Random effects model 0.75

Heterogeneity: l-squared=65.8%, fau-squared=0.0505, p=0.0874

5% Cl

[0.44; 0.85]
[0.66; 1.23]

[0.60; 0.94]
[0.51; 1.09]

—._|_
—_—
-.-I$-.-

'—I_

0.75

1

1.5

Potential sources of heterogeneity - fingolimod vs placebo

Both studies reported all-cause discontinuation over 96 weeks. Note that overall rates of
discontinuation were higher in FREEDOM MS Il (32.4% for fingolimod 0.5 mg (QD), 34.6% for
placebo) compared with FREEDOM MS (18.8% for fingolimod 0.5 mg (QD), 27.5% for placebo ).

Heterogeneity assessment for all-cause discontinuation: glatiramer acetate vs placebo

GA 20 mg, QD Placebo
Study Events Total Evenis Taotal OR
COMFIRM 86 350 129 363 0.59
Copolymer 1 MS trial 19 125 17 126 1.15
Fixed effect model 475 489 0.66
Random effects model 0.76

Heterogensity: i-squared=64d 4%, tau-squared=0. 1425, p=0.0937
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95% C1

[0.43; 0.82]
[0.57; 2.33]

[0.49; 0.89)
[0.40; 1.44)




Potential sources of heterogeneity - glatiramer acetate vs placebo

In the Copolymer 1 MS trial, patients receiving glatiramer acetate 20 mg (QD) and placebo had
similar rates of discontinuation. In CONFIRM there was a higher rate of discontinuation for
patients in the placebo arm.

The Copolymer 1 MS trial is one of the older trials in the network. It was conducted between
1991 and 1994. CONFIRM was conducted between 2007 and 2011. Hence the results from
CONFIRM may be more relevant to current practice than the results from the Copolymer 1 MS
trial.

In CONFIRM, the most common reasons for discontinuing glatiramer acetate 20 mg (QD) were
adverse events (27 patients, 31.4% of discontinuations due to treatment on this arm) and
withdrawal of consent (10 patients, 11.6% of discontinuations). The most common reasons for
discontinuing placebo were adverse events (21 patients, 16.3% of discontinuations) and MS
relapse (18 patients, 14.0% of discontinuations). Other reasons for discontinuation of treatment
in CONFIRM included MS progression, lost to follow-up, investigator decision, subject non-
compliance, death and having previously met the protocol-defined relapse criteria for
alternative MS medication.

In the Copolymer 1 MS trial, reasons for discontinuing glatiramer acetate 20 mg (QD) included
pregnancy (3 patients, 15.8% of discontinuations), serious adverse events (2 patients, 10.5% of
discontinuations), disease progression (1 patient, 5.3% of discontinuations) and transient self-
limited systemic reactions that were brief and not considered serious (3 patients, 15.8% of
discontinuations). Reasons for discontinuing placebo included failure to comply with the protocol
(2 patients, 11.8% of discontinuations) and a transient self-limited systemic reaction that was brief
and not considered serious (1 patient, 5.9% of discontinuations). Other reasons for
discontinuation were not specified and it is not clear if the Copolymer 1 MS trial included a
protocol-defined relapse criteria for alternative MS medication.

Heterogeneity assessment for all-cause discontinuation: ocrelizumab vs IFNB-1a (Rebif)

QCR &00 mg SC IFNB-1a 44 mcg, TIW

Study Evinils Tatal Events Tatal OR 85% Cl1
OPERA | 44 410 71 411 0.58 [0.38; 0.86] —_—
OPERA I 57 417 98 418 0.52 [0.36.0.74) ——
Fixed effect model 827 829 0.54 [0.41; 0.71] —_
Random effects model 0.54 [0.41; 0.71] _
Heterogenely: -squared=0%, fau-squared=0, p=0 6968

|

Heterogeneity assessment for all-cause discontinuation: teriflunomide 7 mg vs placebo
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Study

TEMSO
TOWER

Fixed effect model

Random effects model
Heterogeneity: |-squared=0%, tau-squared=0, p=0.3257

Study

TEMSO
TOWER

Fixed effect model

Random effects model
Heterogeneity: -squared=0%, tau-squared=0, p=0.4061

TERI 7 myg, QD Placebo
Evants Taotal Evanis Total OR a5% CI
91 365 104 363 0.83 [0.80; 1.15] !
134 407 125 388 1.03 [0.77; 1.38] —_—
772 751 093  [0.75;1.17] i
093  [0.75; 1.17] .
| ' 1
0.75 1 1.5
Heterogeneity assessment for all-cause discontinuation: teriflunomide 14 mg vs placebo
TERI 14 mg. QD Placelss
Ewarits Tatal Events Total OR B5% Cl
85 358 104 3F3 090  [0.65 1.25]
126 370 125 388 1.09 [0.80; 1.47)
728 751 1.00 [0.80; 1.24]
1.00  [0.80; 1.24]
I | |
0.75 1 1.5

Heterogeneity assessment for all-cause discontinuation: teriflunomide 14 mg vs teriflunomide 7 mg

Study
TEMSO
TEMERE
TOWER

Fixed effect model

Random effects model
Heterogeneity: -squaredsi®, tau-squarednd, pud 9867

TERI 14 m4g, QD TERI 7 ms, QD
Ewvonts Taal Ewbnts Tortal OR 5% ¢l

95 358 91 365 1.09  [0.78; 1.52]

22 111 20 1089 110  [0.56; 2.16]

126 370 134 407 1.05  [0.78; 1.42]

839 881  1.07  [0.87; 1.32]

1.07  [0.87; 1.32]

Related to Question A22

Table 43 Overview of studies with mixed populations, of studies reporting
treatment history at baseline

Trial ID Treatment arm Total Number pre- Proportion pre-
population at | treated at treated at
baseline (N) baseline (n) baseline (%)

ADVANCE Peginterferon beta-1a 2W | 512 87 17

Peginterferon beta-1a 4W | 500 85 17
Placebo 500 85 17
BRAVO IFNB-1a 447 42 9.4
Placebo 450 27 6
CLARITY Placebo 437 142 32.5
Cladribine 3.5 mg/kg 433 113 26.1
Cladribine 5.25 mg/kg 456 147 32.2
CONFIRM Dimethyl fumarate 359 101 28
Glatiramer acetate 350 100 29
Placebo 363 111 31
DECIDE Daclizumab HYP 150 919 380 41
IFNB-1a 922 376 41
Dimethyl fumarate 410 162 40
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Placebo 408 172 42
FREEDOMS Fingolimod 0.5 425 181 42.6
Placebo 418 169 40.4
FREEDOMS Il | Fingolimod 0.5 358 264 74
Placebo 355 259 73
Kappos, 2012 Ocrelizumab 2000mg 55 51
Ocrelizumab 600mg 55 53
IFNB-1a 54 69
Placebo 54 30
Polman, 2003 IFNB-1a 44 2.3
Placebo 42 24
TEMSO Teriflunomide 7 366 102 27.9
Teriflunomide 14 359 102 284
Placebo 363 90 24.8
TENERE Teriflunomide 7 109 23 21.1
Teriflunomide 14 111 13 11.7
IFNB-1a 104 25 24
TOWER Teriflunomide 7 408 123 30
Teriflunomide 14 372 126 34
Placebo 389 135 35
TRANSFORMS | Fingolimod 0.5 432 238 55.2
IFNB-1a 435 245 56.3
OPERAI IFNB-1a 44 409 117 28.6
Ocrelizumab 600mg 408 107 26.2
OPERAII IFNB-1a 44 417 103 24.7
Ocrelizumab 600mg 417 113 271

173




References

1. Hawkins N, Scott DA, Woods B. 'Arm-based' parameterization for network meta-analysis. Res
Synth Methods. 2016;7(3):306-13.

2. European Medicines Agency. NOTE FOR GUIDANCE ON STATISTICAL PRINCIPLES FOR
CLINICAL TRIALS. 1998.

3. Healy BC, Engler D, Glanz BI, Musallam A, Chitnis T. Assessment of Definitions of Sustained
Disease Progression in Relapsing-Remitting Multiple Sclerosis. Multiple Sclerosis International.
2013;2013.

4. European Medicines Agency. Guideline on adjustment for baseline covariates in clinical trials.
2015.
5. Dias S, Sutton AJ, Welton NJ, Ades AE. Evidence synthesis for decision making 3:

heterogeneity--subgroups, meta-regression, bias, and bias-adjustment. Med Decis Making.
2013;33(5):618—40.

6. Dias S, Welton NJ, Sutton AJ, Caldwell DM, Lu G, Ades A. NICE DSU Technical Support
Document 4: Inconsistency in networks of evidence based on randomised controlled trials. NICE
Decision Support Unit. 2011.

7. National Institute for Clinical Excellence. Beta interferon and glatiramer acetate for treating
multiple sclerosis (review of TA32) [ID809] - Committee Papers. 2016.

8. Hauser S, Kappos L, Montalban X, Guittari CJ, Koendgen H, Li C, et al., editors. Safety of
Ocrelizumab in Multiple Sclerosis: Updated Analysis in Patients With Relapsing and Primary
Progressive Multiple Sclerosis. ECTRIMS/ACTRIMS; 2017.

9. Hauser SL, Kappos L, Montalban X, Chin P, Green MC, Koendgen H, et al., editors.
Incidence Rates of Malignancies in Patients With Multiple Sclerosis in Clinical Trials and
Epidemiological Studies. ECTRIMS/ACTRIMS; 2017.

10. Nielsen NM, Rostgaard K, Rasmussen S, Koch-Henriksen N, Storm HH, Melbye M, et al.
Cancer risk among patients with multiple sclerosis: a population-based register study. Int J Cancer.
2006;118(4):979-84.

11. Johnson KP, Brooks BR, Cohen JA, Ford C, Goldstein J, Lisak RP, et al. Extended use of
glatiramer acetate (Copaxone) is well tolerated and maintains its clinical effect on multiple sclerosis
relapse rate and degree of disability. Neurology. 1998;50(3):701-8.

12. Duquette P, Girard M, Despault L, DuBois R, Knobler RL, Lublin FD, et al. Interferon beta-1b
is effective in relapsing-remitting multiple sclerosis. I. Clinical results of a multicenter, randomized,
double-blind, placebo- controlled trial. Neurology. 1993;43(4 1):655-61.

13. Vermersch P, Czlonkowska A, Grimaldi LM, Confavreux C, Comi G, Kappos L, et al.

Teriflunomide versus subcutaneous interferon beta-1a in patients with relapsing multiple sclerosis: a
randomised, controlled phase 3 trial. Mult Scler. 2014;20(6):705-16.

174



N I C National Institute for
Health and Care Excellence
Patient organisation submission

Multiple Sclerosis (relapsing) — ocrelizumab (937)

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.
Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1-Your name I

Patient organisation submission
[Insert title here] 10f 15




NIC

National Institute for
Health and Care Excellence

2. Name of organisation

MS Society

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

We’'re the MS Society. Our community is here for people with MS through the highs, lows and everything
in between. We understand what life’s like with MS. Together, we are strong enough to stop MS.

We have over 32,000 members and the vast majority of our income comes from voluntary donations and
legacies.

4b. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

None.

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

We have expertise from years of experience working alongside people with MS and their carers.

For this submission we have engaged directly with people with MS, asking them to get in touch with us via
an online blog and social media platforms as well as contacting neurologists who have been involved in
the ocrelizumab clinical trials to ask them to put us in touch with people who are currently taking it.

We specifically asked people who have experience of taking ocrelizumab or feel that ocrelizumab would
benefit their MS to contact us and tell us about what it is like to live with MS and their experiences of MS
treatments.

Patient organisation submission
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Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

MS is one of the most common disabling neurological conditions affecting young adults. Around 100,000
people in the UK have MS, 93,000 of whom live in England and Wales, and 5000 people are newly
diagnosed each year.! MS attacks at random with many of the symptoms invisible to others. It affects
almost three times as many women as men with people usually experiencing their first symptoms in their
20s or 30s. Although much progress has been made in developing disease modifying treatments (DMTs),
these are not curative and even the most effective carry significant risks for people with MS.

Living with a chronic, disabling and degenerative condition such as MS is hard. It is also expensive. There
are often substantial extra costs, such as accessible transport, specialist equipment, medication and help
with household activities — a neurological condition like MS can cost, on average, an additional £200 a
week?.

Around 85% of people with MS are first diagnosed with relapsing MS. A relapse is defined as an episode
of neurological symptoms, which lasts for at least 24 hours and occurs at least 30 days after the onset of
any previous episode. In relapses, symptoms usually come on over a short period of time but often remain
for a number of weeks — usually three to four — and can sometimes last for months.

Our understanding of how MS attacks the body is changing. MS specialists used to think that once a
relapse was over, the damage to the brain and spinal cord stops and no new damage was happening.
However we now understand that even when people with MS are not having relapses, their MS can still
cause damage and neurodegeneration.® This damage can be happening from onset and even if there are
no clinical signs of MS, such as a relapse. As a result early treatment with a DMT is now considered to be
the best method of slowing the disability progression by preventing unnecessary neurodegeneration.

' MS Society estimate based on 2010 incidence and prevalence rates (Mackenzie et al. 2013) adjusted for accuracy based on the assumption that 82% of
cases from this study can be validated (estimate based on Alonso et al. 2007). These adjusted rates have been applied to 2014 population estimates (Office

of National Statistics

2Extra Costs Commission, Driving down the costs disabled people face : Final report, June 2015, pp. 13
3 Giovanni et al, ‘Brain health: Time Matters in Multiple Sclerosis’, 2015
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People with MS can experience a wide range of distressing and debilitating symptoms from fatigue to
visual impairment, mobility problems to cognitive problems. Relapses can vary from mild to severe, with
95% of people with MS feeling relapses left them unable to do the things they wanted to do.* At their
worst, acute relapses may need hospital treatment, but many relapses are managed at home, with the
support of a GP, MS specialist nurse and other healthcare professionals. Around half of all relapses can
leave a range of residual problems. New evidence has highlighted that disability also progresses
regardless of whether a person experiences relapses regularly.® These are further important reasons to
reduce the frequency and severity of relapses through ensuring that those who are eligible find the best
treatment for them as soon as possible.

Due to the varied and unpredictable nature of MS, determining an ‘average’ relapse rate is not straight
forward. Relapses can have a resonating emotional impact on a person. The loss of independence that
can often come with a relapse mean that people can often feel a burden on their family (93%). Relapses
are often unpredictable and distressing, leaving most people feeling frustrated (80%) and anxious (67 %)
and causing a disruption to everyday life.®

The majority of people with MS experience a progression of disability over the course of the condition. It is
estimated that approximately 65% of people with relapsing MS will eventually go on to develop secondary
progressive MS 15 years after being diagnosed and 10-15% are affected by primary progressive MS.
Progressive forms of MS are characterised by a sustained accumulation of disability independent of
relapses. This progression occurs at varying rates and can lead to a worsening of symptoms resulting in a
permanent loss of mobility and the need to use a wheelchair, cognitive damage and permanent sight loss.
There is also a real risk of accumulating disability for those with relapsing MS who are refractory to first
line treatment.

Tackling disability progression is a major issue for people with MS and there are currently insufficient
treatment options for slowing progression. Our Research Strategy (2013-17) highlights research into
progression as a major priority for the MS Society going forward. The strategy was formed in consultation

4 MS Society’s ‘Perspectives of people with MS on relapses and disease modifying drugs’, 2010.
5 Giovanni et al, ‘Brain health: Time Matters in Multiple Sclerosis’, 2015

6 MS Society’s ‘Perspectives of people with MS on relapses and disease modifying drugs’, 2010.
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with people affected by MS and the MS research community. It was approved by our Board of Trustees -
the majority of whom are people affected by MS. Proving DMTs slow disability progression is notoriously
difficult; but without at all minimising the difficulty of living with relapses, a product that has shown
significant benefit over existing treatments (where benefit is less certain) here would be greatly valued by
people affected by MS. The potential to maintain function and have a greater quality of life is of critical
importance, especially for a chronic, long-term and potentially debilitating condition such as MS that so
often evolves from relapsing remitting MS to the secondary progressive phase.

People with MS live with great uncertainty, not knowing from one day to the next whether they will be able
to move, to see or to live even a remotely normal life. As each person’s response to DMTs is different the
more effective options available on the NHS will result in more people finding a treatment which best suits
them.

Impact on Carers

The progressive, fluctuating nature of MS presents particular challenges to families and carers. It can
make balancing work, education and taking care of one’s own health and wellbeing difficult.

15% of people with MS consider a family member or carer their main contact for health care support’. Our
research also shows that 85% of people with MS who need care and support receive unpaid care, support
or assistance from a friend or family member. This has increased from 71% in 2013, suggesting carers
are taking on more of a role supporting people with MS relative to the state or paid support. In addition,
36% of people who need support told us they rely solely on unpaid care (2016). Based on the latest
prevalence data and our research, there could be more than 54,000 people with MS in England who need
care and support, indicating there are tens of thousands of carers supporting them.

Carers support people with MS with a wide variety of essential activities. Our research found 63% of
people with MS who need support require help carrying out essential activities of daily living such as
getting up in the morning, washing and eating. We found that severity of needs increase with age, as the

7 Redfern-Tofts, D., Wallace, L. and McDougal, A. (2016) My MS, My Needs 2: technical report
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disease progresses. Treatment’s that slow the progression of disability therefore not only benefit the
person with MS, but impact on their carer too.

But too many carers tell us they don’t get the support they need to continue caring, from respite care to
social care for the person they care for, financial support and emotion support.

Carers also often act as care coordinators for the person they support, overseeing complex treatment
regimens and navigating disjointed health, care and welfare systems. In our survey of over 11,000 people
with MS last year, 15% of respondents said a carer or member of their family was their key contact for
health care and support. One carer described just how complex this support network can be: “Between
the nurse, the speech and language therapist, the neurologist and various other specialists, there is
roughly a team of twenty involved in my wife’s care. She relies on me as a part of this team and to co-
ordinate them. It’s becomes a big ‘project’ to manage”.

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

People often experience long delays in being diagnosed with MS. Timely referral or diagnosis for people
with suspected MS is hugely important, yet we know this is not always achieved. In a recent survey of
people with MS, 37% of respondents waited six months or more to be diagnosed with the condition, and
17% reported waiting more than 12 months to have a consultation with a neurological specialist.

There are currently 12 DMTs available on the NHS in the UK (with a 13" just approved by NICE for
England and Wales), offering people with relapsing MS a variety in treatments, that, until recently did not
exist. In research carried out by the MS Society in 2014, those who responded identified stopping further
relapses as the most important reason to start taking DMTs (93%), followed by 84% who hoped it would
reduce the severity of their relapses, and 84% who hoped it would result in less disability over the long

8 Neurological Alliance, 2017, Falling Short — How has neurology patient experience changed since 2014? http://neural.org.uk/updates/278-New-
Neurological-Alliance-patient-experience-report-2017
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term. ® While many people have had positive experiences with DMTSs, others experience negative
experiences such as side effects, no treatment effect, and many people simply are not eligible for the
DMTs available on the NHS.

Remaining in work and engaged in wider society is an important outcome which is not always captured
when evaluating a treatments cost effectiveness but is incredibly important for people with MS. For those
taking first line injectable treatments that involve daily or weekly injections and those undergoing regular
treatment infusions within hospital, there is a substantial impact on their lives. Planning around
administering these treatments, the side effects and storage needs are too great for many which is why
the adherence rates are higher for DMTs which require less frequent administration.°

Of the 13 DMTs available, alemtuzumab and natalizumab are classified as ‘high efficacy’ by the
Association of British Neurologists (ABN). Beta interferons, glatiramer acetate, teriflunomide, dimethyl
fumarate and fingolimod, are regarded as having moderate efficacy. With the latter two drugs considered
the more effective within this category. Cladribine, recently approved by NICE offers another option of
good efficacy for people with highly active relapsing MS.

Decisions on which DMT to take are determined by a variety of factors including the eligibility, efficacy,
related side effects, the method and frequency of taking, and lifestyle factors. Each DMT carries with it
different levels of efficacy and risk. Choosing which option to take requires access to evidence-based
information, and support and advice from specialist health professionals.

In 2014, the MS Society found that there is a lack of understanding and communication about what
treatment options are currently available, with one in five people not having heard of any DMTs, or only
heard of just one."" While MS nurses and neurologists are reported to be the most useful sources of
evidence in aiding people to make a DMT decision, our research from last year showed that, of the people

9 Right treatment, right time? How people with MS make decisions about disease modifying drugs, MS Society, 2014

10 Halpern et al, ‘Comparison of adherence and persistence among multiple sclerosis patients treated with disease-modifying therapies: a retrospective

administrative claims analysis’, Patient Prefer Adherence, 2011

11 Right treatment, right time? How people with MS make decisions about disease modifying drugs, MS Society, 2014
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who are taking or are eligible for taking a DMTs, 13% had not met with a neurologist despite needing to
and 14% had not met with an MS nurse despite needing to.'?

The MS Trust has found that the increased number of DMTs has led to inefficiencies in the necessary
services needed alongside them. MS nurses have to deal with increasingly stretched workloads where
they are responsible for fulfilling a range of non-clinical tasks such as scheduling monitoring appointments
and booking chairs for IV infusions, which could be covered by an administrator. They have also found
that there are a lack of information services to assist with the planning and monitoring of care for people
undergoing treatments, a lack of integration between different providers of care and substantial difficulties
with the home care delivery systems needed for many of the treatments.'3

8. Is there an unmet need for

patients with this condition?

There are several unmet treatment needs for people with MS. Currently there are no treatment options
which have been proven to reverse disability and repair the damage that MS does to the myelin sheath.

Within the drugs pathway for relapsing MS there are unmet needs which are more specific to individuals.
Many people feel that the side effects from the frequent administration of the less effective treatments are
too great for them, while others are risk averse or unable to tolerate the greater risks which come with the
more effective treatments. An effective treatment taken infrequently which carries minimal side effects
would be welcomed by many people with relapsing MS.

Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

Trial results indicate that ocrelizumab is as effective as the most effective of the currently available
treatments while carrying fewer side effects. This would make it an attractive option to many people who
are risk averse to other available treatments. People with relapsing MS who have taken part in the clinical
trials have commented that since taking ocrelizumab they have seen a significant improvement, with

2 Redfern-Tofts, D., Wallace, L. and McDougal, A. (2016) My MS, My Needs 2: technical report
13 Mynors, G., Roberts, M. and Bowen, A. (2016) Improving the efficiency of disease modifying drug provision
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symptoms subsiding and commenting that they ‘no longer feel that my MS is a daily challenge’.

“From the day after the first Ocrelizumab infusion, the brain fog | had experienced for 6 years without
remission has gone. It only returned three weeks before my next infusion date and disappeared again
after my repeat infusion.”

Reduction in relapses

The results from two phase 3 trials (OPERA | and OPERA 1) involving over 1,600 people with relapsing
MS found that ocrelizumab significantly reduces relapses. Compared to beta interferon relapse rates for
people taking ocrelizumab dropped by 46%, and overall 81% of people who took ocrelizumab remained
relapse free over two years, compared to 68% who took beta interferon.

“Numbness in my toes which developed after a relapse four years ago has disappeared. Numbness in the
fingers of my left hand which developed after my first relapse seven years ago has disappeared except for
my little finger. | can now discern between wet and cold sensations which had not been possible since the
first relapse.”

Reduction in disability progression

The trials also found that disability progression was slowed down by 43% for people taking ocrelizumab
compared to people taking beta interferon. This meant that over two years 91% of people who took
ocrelizumab did not experience a progression in disability compared to 84% of people who took beta
interferon.

The trial also found that around 50% of people taking ocrelizumab saw no evidence of disease activity
(NEDA) in both OPERA | and OPERA II. This was compared with 25-30% of people taking beta
interferon.

Brain atrophy
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Compared to beta interferon, ocrelizumab showed an 18.8% reduction in brain atrophy.
Impact on quality of life compared to alternative treatments

There are a number of factors that influence a person’s decision to choose one treatment over another
that are not easily addressed in cost effectiveness models. A highly effective treatment with minimal side
effects and recently granted a broad licence to treat relapsing MS by the EMA, ocrelizumab could well be
the treatment of choice for many people with MS.

The side effects that come with the currently available first line injectable treatments are often cited as a
reason people move onto other drugs. The most common side effects of the first line injectable treatments
include flu like symptoms, and injection site reactions. As beta interferons and glatiramer acetate are all
taken relatively frequently (ranging from every other day, to every two weeks), the side effects are
unsurmountable for some. For some, the storage and planning involved around these treatments is also
difficult to fit around their life.

“l am currently on, or meant to be on, Copaxone injections. | find it really sore, my injections sites flame up
and swell for days at a time, I've actually stopped taking it now”

It also offers another highly effective option which is less disruptive to day to day life. Taken through
infusion every six months, people would not have to organise their life around more frequent hospital visits
that are involved with some of the other treatments such as natalizumab.

For many people with more severe relapsing MS, alemtuzumab is seen as undesirable due to the
common side effect of developing thyroid problems. This affects as many as 40% of people and in turn
requires lifelong medication to treat.’ Understandably, this puts off many despite alemtuzumab’s proven
effectiveness at treating relapsing MS. A new treatment with a similarly broad licence to alemtuzumab
would mean more people find a treatment which is right for them.

14 Udiawar, M, & Bolusani, H. Alemtuzumab and thyroid dysfunction in patients with multiple sclerosis: experience in a university hospital, Society for
Endocrinology BES 2014
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Helping people with MS to remain in work

In an MS Society survey we found that, at some point, a relapse had prevented 82% of people with MS
from carrying out their work duties (paid employment) and that a further 89% were unable to fulfil their
usual roles and responsibilities during a relapse. Over half of the respondents reported that a relapse
often or always has an impact on their ability to carry out their work duties. '

A positive appraisal of ocrelizumab would increase the number of treatments available for people with MS
and therefore increase the likelihood that more people identify DMTs which best suit their MS. This would
result in more people effectively slowing the progression of disability and enjoying a fulfilling work life for
longer.

Positive impact on lifestyle and carers

People with MS often need support from family and/or friends to help them to manage the impact of
having MS, to help them remain independent and lead a fuller life. This includes support with everyday
tasks like washing and dressing and getting out and about. At times of relapses and as disability
progresses the need for this support increases and the impact on carers can be greater. Recent research
by the MS Society on the needs of people with MS who received care, support or assistance from a friend
or family member had increased from 71% to 85% from 2013 to 2016.'® The effect MS has, not only on
the person’s life that has the condition, but also on those close to them is significant. As ocrelizumab
could potentially represent a new highly effective treatment it would increase the chance of people finding
a DMT which works for them and lead to a reduction on the reliance on carers as more people are
treated.

5 MS Society’s ‘Perspectives of people with MS on relapses and disease modifying drugs’, 2010.
6 Wallace, L., Cavander- Attwood, F., Redfern-Todts, D. Social care and the MS community in England 2016
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“Whilst on Rebif, | would have to sleep 12 hours a night on injection days so as not to feel woozy. Sleep
was disturbed and often punctuated by bathroom visits. ( My sleep now is more settled and never
necessitating bathroom visits) This routine on Rebif was inconvenient and problematic to work around
family and social commitments. The convenience of giving up one day every six months cannot be
underestimated after over six years of being unavailable for half the week.”

Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

None of the phase 3 trials reported any unexpected adverse side effects. In the phase 2 relapsing trial,
serious side effects were rare and were comparable for all groups. One patient died in the high dose
ocrelizumab group but it was unclear as to whether this was connected to ocrelizumab.

However, we it is true that longer term studies are needed to understand the full safety profile of
ocrelizumab. There are two areas in particular where, if further data confirmed higher risks, patients or
carers could become more worried about disadvantages:

e Weakening the immune system increases the risk of infection and of cancer emerging, and doctors
have been advised to “stay vigilant”.

¢ In May 2017 Roche reported that a person had contracted progressive multifocal
leukoencephalopathy (PML) after switching from natalizumab (Tysabri) to ocrelizumab in April.
Right now it is unclear whether PML was linked to use of ocrelizumab, Roche are investigating
further. Tysabri has previously been linked to an increased risk of PML.
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Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

Equality

12. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?
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Other issues

13. Are there any other issues
that you would like the

committee to consider?

Key messages

15. In up to 5 bullet points, please summarise the key messages of your submission:

¢ Ocrelizumab has shown to be highly effective at reducing relapses, brain atrophy and disability progression in clinical trials and follow up
studies.

¢ Ocrelizumab carries less side effects than other highly effective DMTs and so it seems reasonable to conclude that it will be of interest to
a significant portion of people who could benefit who are not currently taking a DMT, as well as working better for some people who are
taking a different one.

e 44% of people who could potentially benefit from a DMT are not taking one currently, so more DMT options mean it is more likely that
people are able to find a treatment that works for them, improving adherence and efficacy overall. This has been witnessed with the
uptake of DMTs increasing in recent years with the increase of available options.

e Evidence shows the importance of treating early with a DMT in reducing relapses and slowing disability progression.
e DMTs enable people with MS to take control of their lives and maintain their independence, thereby reducing productivity and societal
costs associated with living with MS.

Thank you for your time.
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Please log in to your NICE Docs account to upload your completed submission.
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Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.
Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name _
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2. Name of organisation

Multiple Sclerosis Trust

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

The MS Trust is a UK charity dedicated to making life better for anyone affected by MS.

The MS Trust is in contact with over 40,000 people affected by MS - that's people with MS, their families,
friends and the health care professionals who help manage MS. Our core belief is that the best outcomes
will come from well-informed people with MS making decisions in partnership with their specialist health
professionals, and our aim is to support both sides of this partnership as much as we can. We provide
expert information to help people with MS manage their own condition, and, uniquely, we inform and
educate the health and social care professionals who work with them about best practice in MS treatment
and care.

We receive no government funding and rely on donations, fundraising and gifts in wills to fund our
services.

4b. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

None

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

We have prepared this submission based on our experience of supporting people affected by MS at all
stages of the condition. We speak daily to people who are dealing with issues relating to relapsing
remitting MS: coping with the impact of diagnosis, choosing which treatment to take, understanding and
balancing risk/benefit profiles, concern about switching to a new disease modifying drug (DMD), dealing
with difficulties of self-injection or side effects, and coping with physical and financial consequences of
relapses. We have also gathered feedback from a number of people who are currently taking
ocrelizumab. Their experiences provide a valuable personal perspective on ocrelizumab, the impact it
has had on their quality of life and how it compares with other DMDs they have taken.
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Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

MS is commonly diagnosed between the ages of 20 and 40, at a time when people are developing
careers, starting families, taking on financial obligations. It is a complex and unpredictable condition
which has an impact on all aspects of life - physical, emotional, social and economic. These are
profoundly important not just for the person diagnosed with MS, but for their families as well and not taken
account of in cost effectiveness calculations.

MS is sometimes mild, frequently relapsing remitting, but often progressive with gradually increasing
disability. Although the degree of disability will vary, the uncertainty is universal. Even in the early stages
of MS, cognition, quality of life, day-to-day activities and the ability to work can be markedly affected. As
the disease progresses, increasing disability — such as difficulties in walking — imposes a heavy burden on
people with MS and on their families, who often act as informal carers. It also leads to substantial
economic losses for society, owing to diminished working capacity.

Good management of MS can be a huge challenge to health professionals because the disease course is
unpredictable, symptoms endlessly variable and the psychosocial consequences can impact as severely
as the physical symptoms. People with MS require health services that are responsive to this breadth of
need and which take a holistic view of the condition including its impact on the individual and their carers.

Approximately 80% of people with MS will have relapsing remitting MS (RRMS). MS relapses are
unpredictable in onset, severity, type of symptoms, and duration. Recovery is often incomplete, leading to
accumulation of disability with each successive relapse. Residual disability may be apparent, such as
impaired mobility, but may also be less overt, such as depression, fatigue, cognitive problems or sexual
dysfunction. The more invisible consequences of a relapse can often be overlooked by health
professionals, family and work colleagues yet impact on quality of life and capacity to remain in
employment as profoundly as more apparent symptoms. Many of these invisible symptoms are sensitive
areas and can be difficult to recognise or talk about, putting an extra burden on a person with MS to deal
with on their own.

Relapses have a significant impact on the ability to work, leading to time off work (and potentially loss of
employment) both for the person with MS and informal carers, resulting in considerable direct and indirect
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financial burden, both for the individual, their family and the state. They can have a profound effect on a
person's daily activities, social life and relationships and present considerable psychosocial and emotional
challenges for both the individual and for family and friends.

In a cash-strapped NHS, the reality is that services to support people coping with the effects of a relapse,
such as physiotherapy or the provision of equipment or carers, are often limited or non-existent. The
quality of and access to care is highly dependent on where someone lives. Individuals contacting the MS
Trust frequently report that the urgent access to physiotherapists or occupational therapists necessitated
by a rapid onset of symptoms is rarely possible. For example, a caller to our enquiry service reported a
10 week waiting list to see a physiotherapist for treatment of walking problems following a relapse. As
well as prolonging the effect of the relapse on someone's life, these delays risk compounding problems,
introducing further distress to the individual and cost to the NHS.

Research evidence supports the treatment of people with relapsing remitting MS with disease modifying
drugs (DMDs) early in the disease to prevent axonal damage and irreversible disability. Current practice
in the management of RRMS is active and acknowledges that if people with MS continue to have relapses
while on therapy, this should prompt a discussion about switching treatments. State of the art approach to
treating relapsing remitting MS aspires to minimal or no evidence of disease activity; signs of MS activity
trigger a treatment review and escalation to an alternative disease modifying drug is considered.

A treatment which either eliminates or reduces the frequency and severity of relapses is a major benefit
for people affected by relapsing forms of MS.

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

MS care involves a mix of clinical management of symptoms, responsive services to manage relapses
and other acute deteriorations, therapies including physiotherapy and occupational therapy, tailored,
evidence based information, support for effective self-management and, for those with RRMS, access to
the range of DMDs and support to make the choice that is right for their condition, their lifestyle and their
treatment goals. The maijority of people with RRMS are eager to start treatment with one of the DMDs and
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aware of the importance of starting treatment soon after diagnosis.
A number of DMDs are available for relapsing remitting MS:

e Dbeta interferons

e (glatiramer acetate

e teriflunomide

e dimethyl fumarate

¢ fingolimod

e daclizumab

e cladribine

e natalizumab

e alemtuzumab

It is not possible to say which of these treatments are preferred; the widening range of DMDs gives
greater scope for personalised treatments. If MS remains active despite taking one of the DMDs there is
more potential to switch to a treatment with a different mechanism of action. Different responses to DMDs
from one person to another are not easily captured in clinical trial data but are important to address in
clinical practice.

Through different aspects of our work with people affected by MS, we are aware that a very wide range of
factors can contribute to an individual's preferences for treatments. The balance between effectiveness of
a drug and the risk of side effects are key factors, as is evidence of their effect on the underlying course of
the condition and their impact on disease progression. Other issues will also be important such as the
number of years a drug has been in routine use, route of administration, tolerability and the impact it has
on daily life, family and work commitments or plans to start a family. Shared decision making which takes
account of personal preferences and clinical advice will result in selection of a treatment that is best for an
individual. This in turn leads to greater adherence and, consequently, effectiveness of the DMD.

People with MS rely heavily on their MS specialist team to provide information and guidance to help with
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treatment choices. MS teams are skilled and experienced in helping an individual make the choice that is
the best match for their level of disease activity, their personal circumstances, their attitude to risk and
their treatment goals.

8. Is there an unmet need for

patients with this condition?

Clearly, the most significant unmet need for people with MS is a cure. In the absence of a cure, people
with MS want to live a life free from the impact of their disease. For many people, the ultimate goal of
taking one of the DMDs is to reduce their risk of disease progression and future disability. Inevitably, the
frequency and severity of relapses rank highly for those with RRMS, not just for the disruption and
distress that relapses cause, but also because of the risk of residual disability and increased chances of
conversion to secondary progressive MS. Ranking the impact of individual symptoms is difficult and
ultimately inadequate as the condition varies so widely between individuals.

People with MS are increasingly aware of the significance of reducing or eliminating signs of sub-clinical
disease activity in improving long term outcomes. There is a growing recognition that regular clinical
evaluation and regular MRI scans are required to fully assess MS activity and response to DMDs.

For those people with very active relapsing MS - either rapidly evolving severe or highly active despite
treatment - the side effects associated with the current, more effective DMDs is a cause for concern, for
example the risk of PML with natalizumab and secondary autoimmune conditions with alemtuzumab. For
people with very active relapsing MS, the option to switch to a more effective DMD with minimal or
reversible side effects would be a major benefit.

Remaining in employment is of critical importance to people with MS. Within 10 years of diagnosis,
around 50% of people with MS will have left employment, with all the associated financial, social and
psychological consequences. Cost effectiveness calculations do not take account of the burden of loss of
work on the individual, their family and society.

Patient organisation submission

MS Trust - Ocrelizumab for treating relapsing multiple sclerosis [ID937] 6 of 11




N I C National Institute for
Health and Care Excellence

Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

The clinical trial data have demonstrated the effectiveness of ocrelizumab:

Highly effective at reducing the risk of relapses

Highly effective at reducing invisible MS activity

More effective at reducing 3 and 6 month disability progression compared to beta interferon
No evidence of disease activity more likely for those taking ocrelizumab

Low level of side effects - resulting in minimal requirements for routine blood and urine tests
Innovative mechanism of action - depletes B cells.

The personal experiences of people who have been taking ocrelizumab in a clinical trial highlight
additional benefits of ocrelizumab:

¢ Novel treatment schedule
Ocrelizumab is taken as an infusion, the first dose is given as two separate infusions, two weeks apart.
Further doses are given as one infusion every six months. The novel treatment regime of ocrelizumab
was a significant benefit compared to taking pills once or twice daily or self-injecting every other day. As
one person stated: "l can't understate the psychological effect of coming off the treadmill of doing those
injections".

¢ Relief from side effects
Side effects were limited to a day or two following an infusion (and became milder after the first infusion),
compared to the constant presence of side effects associated with more frequent pills or self-injections.
One person described the realities of disrupted daily life caused by side effects of her previous DMD, and
the need to minimise these by taking the medicine after meals, at the same time as dealing with work
commitments and looking after small children.

e Quality of life
One person we spoke to was frustrated by the lack of detail he was able to record when asked to
complete questionnaires on quality of life and fatigue levels in clinical trials. Simply selecting a number on
a scale of 1-5 did not allow him to express the pleasure of once again being able to go on long country
walks with his dog and family and attending an international rugby match at Twickenham with his son and
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wife. A young mum with small children spoke of the relief at not having to deal, every month, with
unpredictable home delivery of her medication, a particular problem when balancing work commitments
and collecting children from school. "Switching to ocrelizumab has been 150% better for me, my
husband, my children and my work".

Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

There will always be individual preferences about route of administration, benefit and risk balance and
practicalities linked to daily routines. Overall, the potential risk of side effects from individual drugs tends
to be the biggest barrier to starting a treatment.

Across all the clinical trials, infusion-related reactions (which become milder after the first infusion), chest
infections and herpes (oral herpes and shingles) were more frequent in those taking ocrelizumab.
Neoplasms, including several cases of breast cancer, were reported more frequently in those taking
ocrelizumab. One case of the serious brain infection, progressive multifocal leukoencephalopathy, has
been reported in one person who had switched to ocrelizumab after taking natalizumab for three years;
further investigations are being carried out into this case.

Ocrelizumab has previously been investigated as a treatment for rheumatoid arthritis but studies were
discontinued because of a high incidence of opportunistic infections in participants. To date, opportunistic
infections have not been reported in ocrelizumab MS trials.
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Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

None that we are aware of. Ocrelizumab has been licensed for people with relapsing MS with active
disease defined by clinical and imaging features - this covers the full range from those recently diagnosed
through to those with very active relapsing MS and those whose MS remains active despite previous
treatment.

Equality

12. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?

None.
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Other issues

13. Are there any other issues Ocrelizumab has a different mechanism of action to other DMDs. Given the heterogeneous nature of MS,
that you would like the both in disease course and in response to treatments, a broadening range of drugs which work in different

committee to consider? ways increases the potential for personalisation of treatment.

The dosing schedule consisting of two initial infusions, followed by six monthly infusions offers an
alternative dosing schedule to other DMDs, increasing scope to tailor treatment to individual needs.

Key messages

15. In up to 5 bullet points, please summarise the key messages of your submission:

e ocrelizumab offers a novel treatment schedule, aiding adherence and minimising service usage

e a combination of high efficacy and low level of serious side effects makes ocrelizumab an attractive alternative to other highly
effective disease modifying drugs

e MS is a complex and unpredictable condition which has an impact on all aspects of life; early proactive treatment is essential to
prevent future disability

e as with other DMDs, an individual and their MS team will need to consider the risks and benefits of ocrelizumab

¢ adding ocrelizumab to the range of DMDs gives greater scope for personalisation of treatments
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Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.

Patient organisation submission
MS Trust - Ocrelizumab for treating relapsing multiple sclerosis [ID937] 11 of 11



N I C National Institute for
Health and Care Excellence
Professional organisation submission

Multiple sclerosis (Relapsing Remitting) — ocrelizumab

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you
1. Your name I
2. Name of organisation Association of British Neurologists (ABN)
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3. Job title or position

Consultant Neurologist || GG

4. Are you (please tick all that
apply):

X an employee or representative of a healthcare professional organisation that represents clinicians?
X a specialist in the treatment of people with this condition?
] a specialist in the clinical evidence base for this condition or technology?

[]1 other (please specify):

5a. Brief description of the
organisation (including who
funds it).

The Association of British Neurologists is the professional society for neurologists and clinical
neurology researchers in the United Kingdom; it has 800 members. The aim of the Association of
British Neurologists is to promote excellent standards of care and champion high-quality education
and world-class research in neurology. It is funded by member subscription.

5b. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

No.

The aim of treatment for this condition

6. What is the main aim of
treatment? (For example, to
stop progression, to improve
mobility, to cure the condition,

The aim of ocrelizumab is to reduce the frequency and severity of relapses in people with relapsing
remitting multiple sclerosis (RRMS). It may also reduce disability progression.

There is evidence of efficacy in RRMS from two large phase lll randomised controlled trials. OPERA
| and OPERA Il. Also showing reduction in disability progression in primary progressive MS- the
first drug to do so, in the ORATORIO phase lll trial.
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or prevent progression or
disability.)

Participants in the trials were aged 18-55 and had either 2 relapses within previous 2 years or 1
within last year. Were stable for 30 days prior to screening and included some with relapsing
secondary progressive MS. EDDS was 0- 5.5 that is walking >/= to 100meters independently.

It is a humanised monoclonal antibody that depletes CD20 expressing B cells. This is expressed on
pre-B, mature B and memory B cells but not lymphoid stem cells or plasma cells. The capacity of B-
Cell reconstitution and humoral immunity is thus preserved. This a new mechanism in drugs
licensed for MS. It is thought to effect antigen presentation and T cell activation and alter the
cytokine signalling. It may be effecting more antibody mediated pathology, meningeal follicle
formation and microglial activation.

7. What do you consider a
clinically significant treatment
response? (For example, a
reduction in tumour size by

x cm, or a reduction in disease

activity by a certain amount.)

A reduction in the number of relapses and the severity of relapse are both significant, although the
former is easier to measure. The OPERA | trial reduced relapses by 46% (0.16 v0.29) p<0.001 versus
Rebif 44 (high dose beta interferon 1a) and OPERA Il by 47% versus Rebif 44 (0.16 v0.29) p<0.001.
Although patient populations are not identical the pivotal studies showed that Rebif reduced annual
relapse rate by about one third. Although in theory more infections would be expected with a B cell
depleting drug, adverse events including infections were similar. Most frequent adverse effects
were infusion reactions and infections. It therefore falls into the more highly effective disease
modifying treatment group, along with drugs such as Natalizumab, Alemtuzumab and Cladribine.

The phase lll studies also showed significant improvements in secondary endpoints. A 40% risk
reduction in both 12 and 24 week confirmed disability progression, 9.1%v 13.6% and 6.9% v10,5%
respectively.

An increase in disease free interval with 81% relative increase in patients with no evidence of
disease activity (NEDA) p<0.0001.

A 94% relative reduction in total number of Gadolinium enhancing lesions on MRI.,

A 82.9% relative reduction in new or enlarging T2 lesions on MRI
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A 64.3% relative reduction in total new T1 hypointense lesions on MRI
A 14.9% relative reduction in mean percent brain volume loss.

8. In your view, is there an
unmet need for patients and
healthcare professionals in this

condition?

Although there are other disease modifying drugs for RRMS available Ocrelizumab falls into the
more highly effective group of drugs. Multiple sclerosis is a highly heterogeneous disease with
some people responding or not responding to different drugs, particularly the less efficacious
drugs. Given the novel mechanism of action people who have not responded to other drugs may
respond to this one. It also may have advantages in the form of fewer infusions per year and a
much reduced risk of progressive multifocal leukoencephalopathy (PML) that Natalizumab. Less
long term autoimmune complications that Alemtuzumab.

The efficacy of this drug in reducing disability progression in primary progressive MS suggests it
may also have an effect on disability progression separate to its efficacy on relapse reduction.

What is the expected place of the technology in current practice?

9. How is the condition

currently treated in the NHS?

There are other available disease modifying drugs for RRMS available under the NHS in England. A
treatment algorithm developed by the ABN together with NHS England is currently out for
consultation. It summarises how we recommend their use. These drugs are usually prescribed by a
consultant neurologist, with the more complex drugs used at major centres by MS subspecialists
and often with MDT input. They are monitored by MS nurses and consultants. Facilities for infusion

of monoclonal antibodies are already available. Safe systems for blood and MRI monitoring need to
be in place.

Different drugs are targeted according to their efficacy and safety profile to treat people with very
early MS (Clinically isolated syndrome with active scan), mobile individuals with 2 or more relapses
in 2 years. People with aggressive multiple sclerosis- divided into Rapidly Evolving Severe (RES)
MS ( 2 disabling relapses and activity or progression on MRI) or Highly active MS — variously
defined but usually having breakthrough relapses on a first line drug plus or minus MRI criteria.
These drugs include the Beta interferons 1a and 1b (Avonex, Plegridy, Rebif, Betaferon and
Extavia), Glatiamer acetate(Copaxone in two regimens). Teriflunomide, Dimethylfumurate
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(conventional first line for milder disease) but Alemtuzumab approved, Fingolimod, Cladribine and
Alemtuzumab and occasionally daclizumab for highly active MS and Natalizumab, Cladribine ,
alemtuzumab for RES MS with autologous bone marrow transplant considered for the most
aggressive cases.

Are any clinical
guidelines used in the
treatment of the
condition, and if so,
which?

Multiple sclerosis. Management of multiple sclerosis in primary and secondary care
Issued: November 2003, NICE clinical guideline 8

Clinical Guideline CG186 Multiple Sclerosis in Adults — management 2014

NICE Clinical Guidelines on Natalizumab, Alemtuzumab, Fingolimod, Dimethy fumurate,
Teriflunoimide, Cladribine and Daclizumab.

NHS HSC circular 2002/4

NHS England Guidelines for the use of Disease modifying treatments in Multiple sclerosis 2016 and
the Scottish and Welsh equivalents.

ABN prescribing guidelines for disease modifying drugs in MS

New ABN NHS algorithm.

For patients with relapsing remitting MS and for symptoms management:
http://pathways.nice.org.uk/pathways/multiple-sclerosis
NICE Pathway last updated: 05 December 2017

Is the pathway of care
well defined? Does it
vary or are there
differences of opinion
between professionals
across the NHS? (Please
state if your experience is
from outside England.)

The pathway for assessing and Managing RRMS in adults is well established. There are variations
in whether all Neurologists or just subspecialists manage disease modifying treatments outside of
regional centres. Under the proposed NHS England guidelines, high-efficacy medications like
ocrelizumab should be managed by multi-disciplinary teams. Some neurologists and some people
with MS prefer an induction (strongest treatment available first) model and others a model of
escalation from weaker safer drugs to the stronger. Ocrelizumab should be available as a first-line
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“induction” drug, and a second-line treatment to be escalate to, if less potent therapies are not
effective.

What impact would the
technology have on the
current pathway of care?

Although the majority of the 100,000 or so people with MS in the UK have started with relapsing
disease (85-90%), some will have progressed to a disability level beyond which most disease
modifying drugs are ineffective. The current stopping criteria, for most drugs, are an EDSS of 7 or
more. Many people with relapse onset disease will be stable on other drugs.

We therefore anticipate only a modest effect on the current treatment pathway for RRMS. The ABN
anticipate that ocrelizumab is most likely to be used in people with highly active or RES MS unless
the cost per QALY is very low and permits more widespread use.

Ocrelizumab is most likely to be considered where Fingolimod, Natalizumab, Alemtuzumab,
Cladribine or occasionally daclizumab would be used. That is for highly active or RES MS.

The risk of PML is likely less than with Natalizumab (one case in a patient previously on
natalizumab). About 2/3 of UK population carry JC Virus so are at increased risk of PML. Thus the
reduction in number of infusions from 4 weekly to 6 monthly and lower risk will mean many may
choose ocrelizumab over natalizumab, especially if JCV positive. Although on the non-humanised
antibody Ritixumab cases of PML have occured, it seems infrequent in neurological diseases such
as neuromyelitis optica as well as non-neurological ones like rheumatoid arthritis.

It does not share the risk of auto immune disease with Alemtuzumab and does not have such a
broad suppression of T and B lymphocytes as Alemtuzumab and Cladribine. It does not share the
cardiac risks of fingolimod. It is more effective and safer than Daclizumab.

MS centres are used to managing monoclonal antibody infusions, monitoring for
immunosuppression and infections. However it will take time to set up protocols and may require
more MS nurse specialist input and MRI availability. Plus additional monitoring of
immunoglobulins.

Whether or not it would increase or decrease need for infusion facilities would depend on its
position in the treatment algorithm
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10. Will the technology be
used (or is it already used) in
the same way as current care

in NHS clinical practice?

There is no current care for the use of ocrelizumab, but its parent molecule, rituximab, is in wide
use throughout secondary healthcare (although not in multiple sclerosis in UK, there is off licence
use elsewhere e.g. Sweden).

° How does healthcare
resource use differ
between the technology
and current care?

The use of ocrelizumab will:

e Marginally increase the number of patients needing to access specialist disease-modifying
therapy clinics

¢ Increase the requests for MRI scans with (and without) gadolinium

e Could decrease or increase the workload on infusion centres, depending on where it is
positioned in treatment algorithms

e May increase primary and secondary care workload managing adverse effects

e Increase the workload on MS specialist Nurses and monitoring systems.

o In what clinical setting
should the technology be
used? (For example,
primary or secondary
care, specialist clinics.)

We recommend ocrelizumab is used in the same settings as other high-efficacy multiple sclerosis
therapies, namely managed by specialist multiple sclerosis neurologists and nurses in secondary
care, supported by multidisciplinary teams.

° What investment is
needed to introduce the
technology? (For

Investment would be required to increase the capacity of specialist neurology and nursing time,
disease-modifying therapy clinics, MRI units and infusion centres. If MDT working is recommended
that may need some technological and administrative support to allow Neurologists working
outside of major centres to access them.
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example, for facilities,
equipment, or training.)

11. Do you expect the
technology to provide clinically
meaningful benefits compared

with current care?

Ocrelizumab is an effective drug for relapsing MS. It may have both safety and convenience
advantages over other drugs for aggressive multiple sclerosis. It has a mechanism of action that
differs from our other drugs, so provides another option for those who have had continued disease
activity on other drugs.

Although one cannot directly extrapolate, ocrelizumab also provides statistically significant
benefits to the progression of disability for people with primary progressive multiple sclerosis. We
are therefore hopeful it will benefit this aspect of disability accrual in relapse onset disease too.

o Do you expect the
technology to increase
length of life more than
current care?

No, because we have no trial data to support this. Someone with MS onset in their 20’s may have
life expectancy reduced by a few years compared to general population but no trial has followed
interventions out for 60 plus years. However some data shows mortality rate among patients
treated with beta interferon 1b in the first 5 years of MS had a lower mortality from all causes
compared to placebo group (Goodwin 2009)

o Do you expect the
technology to increase
health-related quality of
life more than current
care?

Yes, as provides advantage of lower PML risk and less frequent infusion or better side effect profile
than other highly active treatments.

12. Are there any groups of
people for whom the

technology would be more or

Patients aged less than 40 had a greater reduction in annualised relapse rate (adjusted ARR ratio
0.423 v 0.692) compared to Beta interferon.

Patients with 1 or more gadolinium enhancing lesion also had a greater reduction in annualised
relapse rate (0.313) compared to those with none (0.787) compared to beta interferon
However there was a significant treatment effect in all groups.
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less effective (or appropriate)

than the general population?

The use of the technology

13. Will the technology be
easier or more difficult to use
for patients or healthcare
professionals than current
care? Are there any practical
implications for its use (for
example, any concomitant
treatments needed, additional
clinical requirements, factors
affecting patient acceptability
or ease of use or additional

tests or monitoring needed.)

Ocrelizumab is another infused monoclonal antibody treatment for multiple sclerosis, is no more
difficult to use than rituximab or any of the infusions already licensed for relapsing-remitting
multiple sclerosis, such as Natalizumab or Alemtuzumab..

Testing eligibility for ocrelizumab requires visits in specialist clinics for disability assessment and
additional MRI scans with (and without) gadolinium. Screening blood tests, for instance for blood
borne viruses like hepatitis B serology, are required before treatment.

To manage infusion reactions, all people receiving ocrelizumab should have intravenous
methylprednisolone (100 mg) before infusion and, optionally, prophylaxis with analgesics or
antipyretics and antihistamine.
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14. Will any rules (informal or
formal) be used to start or stop
treatment with the technology?
Do these include any

additional testing?

We recommend that starting rules are discussed to identify the people with relapsing remitting MS
who are likely to benefit. A discussion about whether it will be confined to highly active or RES MS
or offered to all who have relapsing disease as used in the phase lll trials needs to be undertaken.

Stopping rules are more difficult. The NHS England stopping rules for current disease-modifying
therapies in relapsing-remitting disease include a persistent inability to walk more than a few steps
(corresponding to a disability score of EDSS 7.0 or greater). However, many ABN members argue
for continued dosing in progressive multiple sclerosis beyond this disability score, in order to
preserve upper limb function. In favour of this argument, ocrelizumab reduce the worsening of
scores for the “nine hole peg test” (a test of arm and hand coordination) in the ORATORIO trial
(supplementary appendix). Against this view is the fact that patients with an EDSS of greater than
5.5 were not included in the relapsing remitting trials ( OPERA | and Il) and therefore trial results
cannot be extrapolated to them.

Less controversial stopping criteria are: Intolerable adverse effects of the drug or plans for
pregnancy or breastfeeding.

15. Do you consider that the
use of the technology will
result in any substantial health-
related benefits that are
unlikely to be included in the
quality-adjusted life year
(QALY) calculation?

No. We consider that QALYs should appropriately capture health-related benefit.

However, we anticipate that there will be discussion at the appraisal meeting on how to
appropriately derive QALYs from current models of disability progression in multiple sclerosis.

For instance, we are aware of one view that there should be an emphasis on preserving upper-limb
function in multiple sclerosis.

16. Do you consider the
technology to be innovative in

This technology has a differing mechanism of action and is highly effective at reducing relapse,
MRI progression and has effects on disability progression. It has some advantages over some of
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its potential to make a
significant and substantial
impact on health-related
benefits and how might it
improve the way that current

need is met?

our other highly active drugs with fewer infusions, less risk of PML and less risk of autoimmune
sequelae than our other monoclonal antibody drugs.

o Is the technology a ‘step-
change’ in the
management of the
condition?

No, only a moderate effect in the context of relapsing disease but its effect in primary progressive

disease would be a step change.

o Does the use of the
technology address any
particular unmet need of
the patient population?

Yes the group of people who have failed on other drugs or who are JC virus carriers have a safer
option for treatment.

17. How do any side effects or
adverse effects of the
technology affect the
management of the condition

and the patient’s quality of life?

The infusion-related side effects of ocrelizumab are common, mild and not significant in the long-
term, occiring in about one third of patients.

Number of serious infections was slightly higher in RRMS trials than with beta interferon (84% v
67.8 % per 100 patient years). Although trials quote 1,3% for ocrelizumab and 2.9% for Rebif. Hepes
group viral infections being more common on ocrelizumab.

Professional organisation submission

[Insert title here]

11 of 16




N I C National Institute for
Health and Care Excellence

No concerning adverse events emerged from the phase 3 trials of ocrelizumab in multiple sclerosis.
There was a slight excess of malignancies (0.28 v0.14 per 100PY on interferon ( 4 (0.5%) and 2().2%)
patients, confidence intervals overlapped).

From our experience of the long-term use of rituximab in the treatment of neuromyelitis optica, we
anticipate that a significant proportion of people treated with ocrelizumab will develop
hypogammaglobulinaemia and a few of these would experience opportunistic infections.

One case of progressive multifocal leukoencephalopathy (PML) was described in a patient with
relapsing remitting multiple sclerosis (MS) after treatment with ocrelizumab which was considered
to be a "carryover" from treatment with natalizumab. Cases of PML have been described in
association with rituximab in disorders other than MS. The SmPC for ocrelizumab states that PML
has been observed in patients treated with anti-CD20 antibodies, so physicians should be vigilant
For the early sighs and symptoms of PML.

Sources of evidence

18. Do the clinical trials on the
technology reflect current UK

clinical practice?

Yes.

. If not, how could the
results be extrapolated to
the UK setting?

N/A

o What, in your view, are
the most important
outcomes, and were they
measured in the trials?

The most important outcomes for people with relapsing remitting multiple sclerosis are reduction in
number and severity of relapses and the accumulation of disability. Also the number who achieve
no evidence of disease progression (NEDA) clinically — no relapses and no progression, plus
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stability on MRI. The OPERA | and Il trials captured this by documentation of relapse, measurement
of the Kurtzke EDSS -the “industry-standard” measure of disability. Plus MRI with gadolinium.

A reasonable criticism of the EDSS is that is biased towards ambulation and fails to sensitively
capture hand and arm function.

o If surrogate outcome
measures were used, do
they adequately predict
long-term clinical
outcomes?

Ocrelizumab reduced the number of Gadolinium enhancing lesions, new or enlarging T2 lesion and
hypointense lesions as well as brain atrophy. MRI is currently our best biomarker for MS activity
and progression. In relapsing disease MRI is more sensitive to disease activity than the clinical
measurement of relapse.

o Are there any adverse
effects that were not
apparent in clinical trials
but have come to light
subsequently?

Not that we are aware of.

19. Are you aware of any
relevant evidence that might
not be found by a systematic

review of the trial evidence?

No.

20. Are you aware of any new
evidence for the comparator
treatment(s) since the
publication of NICE technology

No
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appraisal guidance [TAXXX]?
[delete if there is no NICE
guidance for the comparator(s)
and renumber subsequent

sections]

21. How do data on real-world
experience compare with the

trial data?

Ocrelizumab is not in current use to compare. Ritixumab used off licence and in phase Il trial has

proved effective for MS.

Equality

22a. Are there any potential

equality issues that should be

taken into account when

considering this treatment?

No.

22b. Consider whether these
issues are different from issues

with current care and why.

Topic-specific questions
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23 [To be added by technical
team at scope sign off. Note
that topic-specific questions
will be added only if the
treatment pathway or likely use
of the technology remains
uncertain after scoping
consultation, for example if
there were differences in
opinion; this is not expected to
be required for every

appraisal.]

if there are none delete
highlighted rows and

renumber below

Key messages
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24. In up to 5 bullet points, please summarise the key messages of your submission.

e Ocrelizumab is the first licenced B cell depleting therapy to be licensed for relapsing multiple sclerosis. A different
mechanism offers hope to those who have not responded to other drugs

e It reduces relapses by 46-47% compared to the moderately effective drug Beta interferon 1a.
¢ It requires fewer infusions and has less risk of PML than natalizumab and autoimmune disease than Alemtuzumab.

¢ It will require infusion facilities and will need systems for safe monitoring, so may need more investment in MRI, day care
facilities and MS nurses

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.
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NHS organisation submission (CCG and NHS England)

Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make the
submission unreadable

¢ We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you
1. Your name I
2. Name of organisation NHS England

Commissioning organisation submission
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3. Job title or position

4. Are you (please tick all that
apply):

X commissioning services for a CCG or NHS England in general?

] commissioning services for a CCG or NHS England for the condition for which NICE is considering
this technology?

] responsible for quality of service delivery in a CCG (for example, medical director, public health
director, director of nursing)?

] an expert in treating the condition for which NICE is considering this technology?
] an expert in the clinical evidence base supporting the technology (for example, an investigator in
clinical trials for the technology)?

[]  other (please specify):

5a. Brief description of the NHS England
organisation (including who

funds it).

5b. Do you have any director | No

indirect links with, or funding
from, the tobacco industry?

Current treatment of the condition in the NHS

6. Are any clinical guidelines
used in the treatment of the

A NICE Clinical Guideline on MS, several TA’s on the use of medicines in MS and a NHS England policy
on the use of several medicines in MS including beta interferon and glatiramer acetate. The policy can be
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condition, and if so, which?

found at https://www.england.nhs.uk/commissioning/spec-services/npc-crg/qroup-d/d04/

7. Is the pathway of care well
defined? Does it vary or are
there differences of opinion
between professionals across
the NHS? (Please state if your
experience is from outside

England.)

There is current variation in the approach to the treatment of multiple sclerosis with some clinicians taking
an incremental approach, starting with drugs of lower toxicity and efficacy and escalating to more
potent/toxic therapies if disease breaks through. Alternatively, advocates of “induction therapy” suggest
early treatment with more potent/toxic treatments is favourable such as alemtuzumab. NHS England has
recently introduced a prior approval system for MS drugs which requires Trusts to register patients on
treatment which overtime should identify the level of variation in practice. The key aim will be to agree a
national algorithm based on NICE guidance and this clinical practice. The algorithm is due to be published
shortly.

8. What impact would the
technology have on the current

pathway of care?

Relatively small as there are several treatments available for RRMS including oral options

The use of the technology

9. To what extent and in which
population(s) is the technology
being used in your local health

economy?

It is not currently funded although some patients may be gaining access via eg clinical trials.

10. Will the technology be
used (or is it already used) in

It would be delivered in the same way as other existing drugs such as natalizumab and alemtuzumab
which are also intravenous drugs.
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the same way as current care

in NHS clinical practice?

° How does healthcare
resource use differ
between the technology
and current care?

No different to other treatments such as natalizumab and daclizumab.

o In what clinical setting
should the technology be
used? (For example,
primary or secondary
care, specialist clinics.)

It should only be prescribed in settings where there is an appropriately constructed MS MDT. As itis IV it
will need to be delivered in secondary care day case clinics

o What investment is
needed to introduce the
technology? (For
example, for facilities,
equipment, or training.)

Facilities are already available. The main investment will be for the drug itself if it is more expensive than
current treatments.

o If there are any rules
(informal or formal) for
starting and stopping
treatment with the
technology, does this
include any additional
testing?

Unknown
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11. What is the outcome of any There have been no audits on the use of this technology
evaluations or audits of the use

of the technology?

Equality

12a. Are there any potential Not aware of any

equality issues that should be

taken into account when

considering this treatment?

12b. Consider whether these n/a
issues are different from issues

with current care and why.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.
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Clinical expert statement

Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this expert statement

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make the
submission unreadable

¢ We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you
1. Your name Helen Ford
2. Name of organisation Leeds Teaching Hospitals

Clinical expert statement
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3. Job title or position Consultant Neurologist

4. Are you (please tick all that
apply):

an employee or representative of a healthcare professional organisation that represents clinicians?
a specialist in the treatment of people with this condition?
a specialist in the clinical evidence base for this condition or technology?

other (please specify):

5. Do you wish to agree with yes, | agree with it

your nominating organisation’s no, | disagree with it

submission? (We would | agree with some of it, but disagree with some of it

XOOO|] O OXO

encourage you to complete other (they didn‘t submit one, | don’t know if they submitted one etc.)

this form even if you agree with

your nominating organisation’s | | was nominated as a neutral clinical expert.

submission)

6. If you wrote the organisation u yes
submission and/ or do not
have anything to add, tick

here. (If you tick this box, the

rest of this form will be deleted

after submission.)
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The aim of treatment for this condition

7. What is the main aim of
treatment? (For example, to
stop progression, to improve
mobility, to cure the condition,
or prevent progression or
disability.)

The main aim of treatment is to reduce the rate of relapses in people with relapsing remitting multiple
sclerosis (MS). The primary end point in the two phase 3 trials was the annualised relapse rate.

By reducing the number of relapses the treatment aims to reduce the accumulation of disability due to MS.
This is referred to as disability progression in the clinical trials.

A further aim is to reduce the number of active lesions and new or enlarged lesions seen on MRI of the
brain.

8. What do you consider a
clinically significant treatment
response? (For example, a
reduction in tumour size by

x cm, or a reduction in disease

activity by a certain amount.)

A clinically significant reduction in relapse rate for a treatment in MS would be a minimum reduction in
relapses by a third compared to placebo.

A higher reduction in relapse rate with an active comparator, e.g. licensed first line treatments such as
interferon beta, would be expected in new treatments for MS.

9. In your view, is there an
unmet need for patients and
healthcare professionals in this

condition?

There is an unmet need for people with relapsing remitting MS to have access to more effective treatments
with a better safety profile than some of the currently approved treatments.

There is also a need for treatments which have less impact on people living with MS in terms of frequency
of treatment and intensity of monitoring.
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What is the expected place of the technology in current practice?

10. How is the condition

currently treated in the NHS?

o Are any clinical
guidelines used in the
treatment of the
condition, and if so,
which?

NHS England 2014 DMT policy.

NICE TAs for natalizumab TA127, fingolimod TA254, teriflunomide TA 303, alemtuzumab TA312, dimethyl
fumarate TA320, daclizumab TA441 .
Previous DoH Risk Sharing Scheme for Beta-interferon and Copaxone.

o Is the pathway of care
well defined? Does it
vary or are there
differences of opinion
between professionals
across the NHS? (Please
state if your experience is
from outside England.)

The pathway of care is not well-defined.

There are differences of opinion between professionals across the NHS as to the best treatment approach
for relapsing remitting MS (RRMS).

There is a more defined pathway for people with rapidly evolving severe MS with highly effective treatments
recommended first line.

For RRMS with 2 relapses in the last 2 years the two main approaches are an escalation approach starting
with a lower efficacy treatment and escalating if there is new clinical activity e.g. a new relapse of MS, or an
induction approach starting with a highly effective treatment followed by a maintenance treatment.

o What impact would the
technology have on the
current pathway of care?

The new technology would provide a highly effective treatment choice with a better safety profile.

11. Will the technology be

used (or is it already used) in

The technology can be delivered in the NHS in the same way as current care with infusions on a day-case
unit.
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the same way as current care

in NHS clinical practice?

How does healthcare
resource use differ
between the technology
and current care?

The frequency of infusions is every 24 weeks, with the first infusion divided in to two doses on day 1 and
day15. This is a reduced frequency compared to natalizumab which is 4 weekly and a higher frequency
than alemtuzumab which is annual for at least 2 years.

In what clinical setting
should the technology be
used? (For example,
primary or secondary
care, specialist clinics.)

The technology should be used in MS specialist clinics.

What investment is
needed to introduce the
technology? (For
example, for facilities,
equipment, or training.)

The technology could be introduced in to existing MS specialist services. These services require adequate
staffing with MS specialist neurologists, MS specialist nurses and infusion nurses. Adequate fully staffed
day-case facilities need to be available to safely deliver intravenous infusions.

12. Do you expect the
technology to provide clinically
meaningful benefits compared

with current care?

Do you expect the
technology to increase

| don’t expect an increase in overall life expectancy.
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length of life more than
current care?

o Do you expect the
technology to increase
health-related quality of
life more than current
care?

| would expect an increase in quality of life compared to other less effective DMTs.

The regime for the infusions is less burdensome than some of the other DMTs. This may have less impact
on employment and time away from work for people with MS and less impact on home life and any caring
responsibilities.

13. Are there any groups of
people for whom the
technology would be more or
less effective (or appropriate)

than the general population?

The technology would be appropriate for RRMS and Rapidly evolving severe (RES) MS.

The use of the technology

14. Will the technology be
easier or more difficult to use
for patients or healthcare
professionals than current
care? Are there any practical
implications for its use (for

example, any concomitant

The technology will be easier than some treatments as outlined above with a significantly lower frequency

of infusions than e.g. natalizumab.

However the technology will require infusions at an appropriate day-case unit, usually hospital based, every

six months. This is less convenient than a daily oral medication.

Concomitant treatment would usually include an antihistamine and an analgesic/antipyretic and a 100mg

dose of intravenous methylprednisolone. Infusion related-reactions are common.
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treatments needed, additional
clinical requirements, factors

affecting patient acceptability
or ease of use or additional

tests or monitoring needed.)

15. Will any rules (informal or | There are defined starting and stopping or switching criteria for all DMTs in MS.
formal) be used to start or stop
treatment with the technology? These would apply to this technology.
Do these include any

additional testing?

16. Do you consider that the | think the impact of reduced relapse rate on continued employment for people with MS should be
use of the technology will considered.
result in any substantial health-

, The short-term impact in terms of convenience and reduced time off work to attend hospital for either
related benefits that are

treatment or monitoring should also be considered.
unlikely to be included in the Honng shot !
quality-adjusted life year

(QALY) calculation?

17. Do you consider the

technology to be innovative in

Clinical expert statement
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its potential to make a
significant and substantial
impact on health-related
benefits and how might it
improve the way that current

need is met?

o Is the technology a ‘step-
change’ in the
management of the
condition?

The technology has similar efficacy to other approved treatments. However it may have a better safety

profile.

o Does the use of the
technology address any
particular unmet need of
the patient population?

There is an unmet need for people with MS to have access to a new effective treatment without a

significant risk of PML, fulminant liver failure or life-long autoimmune conditions.

18. How do any side effects or
adverse effects of the
technology affect the
management of the condition

and the patient’s quality of life?

The most common adverse effects reported in the Phase 3 clinical trials were infusion-related reactions,
nasopharyngitis, upper respiratory tract infection, headache and urinary tract infection. No cases of PML
have been reported so far in the clinical studies. In the two Phase 3 trials four neoplasms were reported in

the treatment groups Five further neoplasms were reported in the open label extension to 30 June 2016.

Sources of evidence
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19. Do the clinical trials on the
technology reflect current UK

clinical practice?

The study population is similar to the population in other MS DMT trials and reflects current UK practice.

o If not, how could the
results be extrapolated to
the UK setting?

. What, in your view, are
the most important
outcomes, and were they
measured in the trials?

Annualised relapse rate was the primary end point which is the most important clinical outcome in RRMS.

Reduction in sustained disability progression is less meaningful at 12 weeks. In this trial it was measured at
12 and 24 weeks.

o If surrogate outcome
measures were used, do
they adequately predict
long-term clinical
outcomes?

MRI was used as a surrogate outcome. This was one of the secondary end points. It was used to assess
disease activity by measuring the number of gadolinium -enhancing lesions i.e. currently active lesions and

the number of new or enlarging lesions on T2 weighted imaging.

) Are there any adverse
effects that were not
apparent in clinical trials
but have come to light
subsequently?
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20. Are you aware of any
relevant evidence that might
not be found by a systematic

review of the trial evidence?

21. Are you aware of any new
evidence for the comparator
treatments since the
publication of NICE technology
appraisal guidance [TA32,
TA127, TA254, TA303, TA312,
TA441, TA475]?

TA 475 is for dimethyl fumarate for treating moderate to severe plaque psoriasis and not relevant to this

technology.

There has been a new Healthcare Professional letter dated 29 November 2017 with reference to

daclizumab TA441 and discussed below (Question 24).

22. How do data on real-world
experience compare with the

trial data?

Equality

23a. Are there any potential

equality issues that should be

Equitable access to MS Specialist Neurologists and MS Specialist Nurses across different regions of

England.
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taken into account when

considering this treatment?

23b. Consider whether these
issues are different from issues

with current care and why.

Topic-specific questions

24. |Is daclizumab considered On 29 November 2017 Biogen in agreement with the EMA and the MHRA sent a Healthcare Professional
to be established clinical letter to advise that Daclizumab can cause unpredictable and potentially fatal immune-mediated liver injury.
practice in the NHS for treating

) " , The use of Daclizumab has been restricted only to those in whom treatment with any other DMT would be
relapsing-remitting multiple

] ) ) contraindicated or otherwise unsuitable.
sclerosis? How is this

expected to change given that | |y view of this | think that the use of Daclizumab will be minimal in the NHS and can’t be considered

its licence has recently been established clinical practice.
restricted to people whose

disease has responded
inadequately to at least 2
disease modifying therapies?
Approximately how many
people have disease that

Clinical expert statement
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responds inadequately to at
least 2 disease modifying
therapies and would be eligible

for treatment with daclizumab?

25. Are glatiramer acetate,
IFNB-1a (Avonex), IFNB-1a
(Rebif), peglFNB-1a and IFNB-
1b routinely used in clinical
practice and could they all
collectively be displaced from

NHS practice by ocrelizumab?

26. In which cases would it not
be suitable to recommend
treatment with alemtuzumab
due to immunosuppressive
effects? How would these
patients differ to other

patients?

These injectable treatments are still routinely used in the NHS although their use has decreased with the

wider availability of newer DMTs.

| wouldn’t expect that these treatments would be completely displaced from NHS practice by ocrelizumab
although there may be further reduction in their use. People with MS have a range of views about
acceptable risks of treatment and some people with MS and healthcare professionals may prefer an

escalation treatment strategy.

Alemtuzumab would not be suitable for people with pre-existing autoimmune disease, thyroid disease,
anaemia, thrombocytopenia or renal disease. It would be contraindicated for people with TB, HIV, hepatitis
B or C, HPV and other significant infections. Pre-existing or on-going malignancy would also be a

contraindication.

Alemtuzumab would not be suitable for people with MS who were unable to comply with the required
monthly monitoring of blood tests. This may be due to various factors including employment and time
required off work or caring responsibilities. Alemtuzumab is contraindicated in pregnancy and for 4 months

following a course of treatment.
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27. What is your opinion on the | I'm not aware of any data on a treatment waning effect. In the two phase 3 trials 0.4% developed anti-drug
likely duration of treatment antibodies. This was lower than the comparator drug. However a consistent link between the presence of
effect of Ocrelizumab and the | antibodies and reduced efficacy has not been reported with other anti-CD20 drugs.

possibility of a treatment

waning effect?

Key messages

28. In up to 5 bullet points, please summarise the key messages of your statement.
e Ocrelizumab is an effective new treatment for relapsing remitting MS.
e Two large phase 3 trials have shown a significant reduction in annualised relapse rate compared to an active comparator.

e There have been no cases of PML reported so far across all clinical studies. Long term safety monitoring is required to assess the risk
of serious infection and malignancy.

e The treatment is given by intravenous infusion every 24 weeks which may be more convenient for some people with MS than other
approved DMTs.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.
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Patient expert statement

Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.
Information on completing this expert statement

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name Helen Goodman

2. Are you (please tick all that x[_] a patient with the condition?

apply): []  acarer of a patient with the condition?
] a patient organisation employee or volunteer?

Patient expert statement
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] other (please specify):

3. Name of your nominating

MS Society
organisation
4. Did your nominating x[] yes, they did
organisation submit a [] no, they didn't
submission? ] | don’t know

5. Do you wish to agree with
your nominating organisation’s
submission? (We would
encourage you to complete
this form even if you agree with
your nominating organisation’s

submission)

yes, | agree with it
no, | disagree with it

| agree with some of it, but disagree with some of it

000

other (they didn‘t submit one, | don’t know if they submitted one etc.)
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6. If you wrote the organisation ] yes

submission and/ or do not

have anything to add, tick

here. (If you tick this box, the

rest of this form will be deleted

after submission.)

7. How did you gather the x[_] | have personal experience of the condition

information included in your [] 1 have personal experience of the technology being appraised

statement? (please tick all that | ] | have other relevant personal experience. Please specify what other experience:
apply) ] | am drawing on others’ experiences. Please specify how this information was gathered:

Living with the condition

8. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

| was diagnosed with Relapsing Remitting MS in 2012 at the age 42. It came as a complete shock to me, |
had had some strange pains in my legs and struggled to pick up my feet when walking. Other symptoms
followed — ‘pins and needles’ sensation in my hand which lasted a number of months and made sleeping
difficult; numbness around my face; my eyesight was affected with restrictions on vision and when walking
my eyes focus did not keep up with my steps which left me very disorientated; extreme sensitivity on my
side to the pressure of water spraying when taking a shower. Driving, working and caring for children
became very difficult for unpredictable periods of time. The unpredictability of symptoms and their likely
duration made me paranoid that every ache or pain was another bout of MS symptoms which coupled
with fatigue made life very difficult for me and those around me.
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Current treatment of the condition in the NHS

9. What do patients or carers
think of current treatments and

care available on the NHS?

As part of the trial | did inject myself, (I think 3 times a week) into my stomach. | did not have any reaction
to the injections themselves and this may have been because they were a placebo however the
inconvenience of having to keep the drug in the fridge and make arrangements to transport the drug and
needles when going on holiday was limiting.

10. Is there an unmet need for

patients with this condition?

| do not have sufficient knowledge to comment

Advantages of the technology

11. What do patients or carers
think are the advantages of the

technology?

My Ocrelizumab infusions (twice a year) with a pre-visit for blood tests could be considered time
consuming as each infusion usually takes up about 4-6 hours. However the results for me have been very
positive in terms of no relapses and therefore fully justify these visits.

Disadvantages of the technology

12. What do patients or carers
think are the disadvantages of

the technology?

Depending on where and how frequently treatment will be offered may make it difficult for patients to
access it.

Patient population

13. Are there any groups of
patients who might benefit

| have no view on this
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more or less from the
technology than others? If so,
please describe them and

explain why.

Equality

14. Are there any potential | cannot think of any equality issues

equality issues that should be

taken into account when
considering this condition and

the technology?

Other issues

15. Are there any otherissues | 1,5 emotional issues and impact on mental health and ‘hidden’ symptons (such as fatigue) need to be
that you would like the considered alongside the physical symptoms of MS. These can have an impact on family and social life

committee to consider? as well as the productivity of employees.

Key messages

16. In up to 5 bullet points, please summarise the key messages of your statement:

e The unpredictability of MS and how it will develop is very daunting and frightening for patients and their families

e |t can affect the ability of sufferers to carry out tasks we take for granted, such as walking, driving, sleeping
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e Symptoms such as fatigue are not visible and therefore are difficult for others to understand and accommodate

Thank you for your time.

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.
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Clinical expert statement

Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this expert statement

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make the
submission unreadable

¢ We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you
1. Your name Dr David Hunt
2. Name of organisation NHS Lothian and Anne Rowling Multiple Sclerosis Clinic, University of Edinburgh

Clinical expert statement
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3. Job title or position

Wellcome Trust Clinician Scientist and Honorary Consultant Neurologist

4. Are you (please tick all that

[] an employee or representative of a healthcare professional organisation that represents clinicians?
apply): X a specialist in the treatment of people with this condition?
] a specialist in the clinical evidence base for this condition or technology?
[]  other (please specify):
5. Do you wish to agree with X yes, | agree with it
your nominating organisation’s [] no, | disagree with it
submission? (We would [1 Iagree with some of it, but disagree with some of it
encourage you to complete [ ]  other (they didn‘t submit one, | don't know if they submitted one etc.)
this form even if you agree with
your nominating organisation’s
submission)
6. If you wrote the organisation u yes

submission and/ or do not
have anything to add, tick
here. (If you tick this box, the

rest of this form will be deleted

after submission.)
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The aim of treatment for this condition

7. What is the main aim of
treatment? (For example, to
stop progression, to improve
mobility, to cure the condition,
or prevent progression or
disability.)

1. Reduction of relapse frequency in relapsing-remitting multiple sclerosis
2. Reduction of disability progression in relapsing-remitting multiple sclerosis

8. What do you consider a
clinically significant treatment
response? (For example, a
reduction in tumour size by

x cm, or a reduction in disease

activity by a certain amount.)

1. Reduction in annual relapse rate
2. Reduction in sustained disability progression

9. In your view, is there an
unmet need for patients and
healthcare professionals in this

condition?

Yes. Relapsing-remitting multiple sclerosis remains an incurable disease with an unpredictable course
which causes an exceptionally high burden of neurological disease in young adults(1). The primary
unmet needs are: (i) High efficacy immunotherapy with favourable safety profile (ii) Therapies which
halt inflammatory disease activity within the brain.

What is the expected place of the technology in current practice?
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10. How is the condition

currently treated in the NHS?

o Are any clinical
guidelines used in the
treatment of the
condition, and if so,
which?

The Association of British Neurologists (ABN) has produced guidelines for the treatment of relapsing-
remitting multiple sclerosis(2). The ABN distinguishes between disease modifying drugs of high efficacy
(natalizumab and alemtuzumab) and those of moderate efficacy (all other licenced immunotherapies).

o Is the pathway of care
well defined? Does it
vary or are there
differences of opinion
between professionals
across the NHS? (Please
state if your experience is
from outside England.)

There is significant variation in clinical approach to the treatment of relapsing-remitting multiple sclerosis
across the UK(2). A key source of variation is the threshold to initiate treatment and the level of risk taken
with immunotherapies.

(My clinical practice is based in Scotland but | am aware of prescribing practices across the nations of the
UK.)

o What impact would the
technology have on the
current pathway of care?

It is likely that ocrelizumab will become a first-line treatment for active relapsing-remitting MS, in particular
those with high inflammatory disease activity (patients currently treated with natalizumab/alemtuzumab). At
the current time the efficacy of the drug appears to be similar to that of natalizumab/alemtuzumab, but the
serious side effect profile may be favourable.

11. Will the technology be
used (or is it already used) in
the same way as current care

in NHS clinical practice?

Clinical expert statement
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Howdoes healthcare Administration and monitoring is similar compared to other available infused drugs
resource use differ (alemtuzumab/natalizumab).
between the technology

and current care?

*  Inwhatclinical setting The treatment is likely to be used in specialist neurological centres, by neurologists experienced in the
should the technology be | treatment of multiple sclerosis.
used? (For example,

primary or secondary
care, specialist clinics.)

¢  Whatinvestment is Most nurses experienced in delivering multiple sclerosis intravenous therapies should be able to deliver the
needed to introduce the | therapy in an established infusion unit, with appropriate training. The infusion requirements of this therapy
technology? (For do not seem to be more onerous or complex than existing therapies.

example, for facilities,
equipment, or training.)

12. Do you expect the
technology to provide clinically
meaningful benefits compared

with current care?

* Do you expect the There is some evidence that people with multiple sclerosis have a slightly reduced life span and that the
technology to increase introduction of higher efficacy therapies has coincided with improvement in life expectancy, though this
length of life more than effect may be confounded(3).
current care?
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o Do you expect the
technology to increase
health-related quality of
life more than current
care?

The multiple sclerosis functional composite score and SF-36 quality-of-life physical-component
summary results in the OPERA | and OPERA Il trials were not consistently significantly higher in the
ocrelizumab group compared to beta interferon, though were significant in the OPERA Il study(4).
There are no trials comparing ocrelizumab to higher efficacy MS immunotherapies.

13. Are there any groups of
people for whom the
technology would be more or
less effective (or appropriate)

than the general population?

Multiple sclerosis patients who have evidence of infection with the JC virus (about half of MS patients) are
at particular risk of developing a serious brain infection (progressive multifocal leukoencephalopathy, PML)
if treated with natalizumab(5). Many of these affected individuals would not be prepared to take the ¢.1%
risk of PML associated with natalizumab and therefore ocrelizumab may offer a high efficacy alternative
(together with alemtuzumab), with lower PML risk.

The use of the technology

14. Will the technology be
easier or more difficult to use
for patients or healthcare
professionals than current
care? Are there any practical
implications for its use (for
example, any concomitant
treatments needed, additional

clinical requirements, factors

The practical implementation of the technology will be equivalent to other high efficacy monoclonal
antibodies that are already in use. This will require bi-annual intravenous infusion and monitoring of
treatment response with yearly MRI scans in accordance with the ABN recommendations(2). The
monitoring requirements may be less than other monoclonal antibodies in certain circumstances (e.g.
natalizumab in high risk patients requires 3 monthly MRI scans, alemtuzumab requires long-term monthly

monitoring of renal and thyroid function)
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affecting patient acceptability
or ease of use or additional

tests or monitoring needed.)

15. Will any rules (informal or
formal) be used to start or stop
treatment with the technology?
Do these include any

additional testing?

The technology will be used in accordance with EMA licence. It is unlikely that any formal or informal rules,

other than EMA, MHRA, ABN or NICE guidance or restrictions will govern use of the technology.

At present there is insufficient data to guide at what point treatment might be paused or stopped. Other cell-
depleting monoclonal antibodies (alemtuzumab) can induce long-term remission in patients without the
need for re-treatment. It is not clear whether ocrelizumab can be used in the same manner. Equally the

risks of long-term treatment are not clear.

16. Do you consider that the
use of the technology will
result in any substantial health-
related benefits that are
unlikely to be included in the
quality-adjusted life year
(QALY) calculation?

No

17. Do you consider the

technology to be innovative in

Yes
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its potential to make a
significant and substantial
impact on health-related
benefits and how might it
improve the way that current

need is met?

o Is the technology a ‘step-
change’ in the
management of the
condition?

The efficacy data presented in the phase Il trials, in terms of effect on relapse activity, MRI activity and
relapse-related disability, is impressive(4). The finding that almost all inflammatory activity is supressed on
MRI brain scans is not observed in any other clinical trial of which | am aware, other than haematopoetic

stem cell transplantation(6).

o Does the use of the
technology address any
particular unmet need of
the patient population?

At present the use of high efficacy monoclonal antibodies is limited by significant adverse event profiles.

For example, the risk of PML, a severe opportunistic brain infection which is frequently fatal, reaches 1% in
individuals with MS who have the JC virus(5). The use of alemtuzumab is similarly restricted by a 30% risk
of developing a secondary autoimmune disease. Noting its limited postmarketing use, the side effect profile

of ocrelizumab appears to compare favourably at this stage to other high efficacy monoclonals.

18. How do any side effects or
adverse effects of the

technology affect the

The short-term safety profile in phase Ill clinical trials appears to be similar to the comparator group treated

with interferon-beta, which has been considered a low-risk treatment. However long-term safety data will be
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management of the condition

and the patient’s quality of life?

needed to address key issues of (i) longterm cancer risk (ii) risk of hypogammaglobulinaemia and

associated infection and (iii) PML.

Sources of evidence

19. Do the clinical trials on the
technology reflect current UK

clinical practice?

Clinical trials were performed on patients with relapsing-remitting MS with an EDSS score 0-5.5. It is

reasonable to extrapolate these findings to current UK clinical practice.

. If not, how could the
results be extrapolated to
the UK setting?

. What, in your view, are
the most important
outcomes, and were they
measured in the trials?

(1) Reduction in annualised relapse rate and (2) Reduction in confirmed disability progression. These
were both measured in OPERA | and OPERA Il clinical trials.

o If surrogate outcome
measures were used, do
they adequately predict
long-term clinical
outcomes?

In the clinical trials, MRI outcome measures were used as a secondary outcome measure, rather than a

surrogate. These results are consistent with the clinical outcomes described above.
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o Are there any adverse
effects that were not
apparent in clinical trials
but have come to light
subsequently?

0.5% of ocrelizumab-treated patients in clinical trials developed cancer (compared to 0.2% in interferon
comparator group) and it is not yet clear whether this represents an important delayed safety signal. This is

particularly important given that patients might be exposed to the drug over a prolonged period of time.

20. Are you aware of any
relevant evidence that might
not be found by a systematic

review of the trial evidence?

No

21. Are you aware of any new
evidence for the comparator
treatments since the
publication of NICE technology
appraisal guidance [TA32,
TA127, TA254, TA303, TA312,
TA441, TA475]?

No

22. How do data on real-world
experience compare with the

trial data?

| am not aware of high quality real-world data on ocrelizumab. A recent paper reporting real-world use of
rituximab suggests that the real-world efficacy of this class of drug is high, perhaps the highest efficacy
treatment currently available(8). However it should be noted that this is a related but different drug. Both

are anti-CD20 monoclonals, but rituximab is a chimeric human/mouse antibody while ocrelizumab is a
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humanised monoclonal antibody, although they share similar pharmacodynamics effects on B-cell

depletion, with similar phase Il trial results in multiple sclerosis(7, 9).

Equality

23a. Are there any potential

equality issues that should be

taken into account when

considering this treatment?

Not that | am aware of

23b. Consider whether these
issues are different from issues

with current care and why.

Topic-specific questions

24. |s daclizumab considered
to be established clinical
practice in the NHS for treating
relapsing-remitting multiple
sclerosis? How is this
expected to change given that
its licence has recently been

24. Daclizumab is broadly considered to be a drug of last resort in most centres. Use in the UK is low, and
expected to remain low following the EMA restrictions. It is unlikely that data will emerge in the short term
that will reassure prescribers of the safety profile of this drug, most notably the risk of unpredictable fatal
hepatotoxicity. In my experience of treating patients with highly active MS, the large majority respond

adequately to either natalizumab or alemtuzumab, although the safety profiles of both are a major concern.
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restricted to people whose
disease has responded
inadequately to at least 2
disease modifying therapies?
Approximately how many
people have disease that
responds inadequately to at
least 2 disease modifying
therapies and would be eligible

for treatment with daclizumab?

25. Are glatiramer acetate,
IFNB-1a (Avonex), IFNB-1a
(Rebif), peglFNB-1a and IFNB-
1b routinely used in clinical
practice and could they all
collectively be displaced from

NHS practice by ocrelizumab?

26. In which cases would it not
be suitable to recommend

treatment with alemtuzumab

25. ltis likely that there will still be a role for GA/IFN injectable treatments. For example GA is often
prescribed during pregnancy. While it is debatable whether these modestly effective therapies offer value
for money, or any form of long-term disease modification, many patients are established on this therapy

and unkeen to switch. However | do not see the proportion of patients treated with these drugs increasing.

26. The main issue with alemtuzumab is immune reconstitution and secondary autoimmunity rather than
immunosuppression. The only major opportunistic infection which appears to be an issue is listeria
meningitis, but there is a defined window around treatment and it is likely that this risk can be mitigated.
Therefore it is often the risk of secondary autoimmunity that dissuades people with MS from taking this

drug, rather than immunosuppression.

27. The length of treatment of high efficacy monoclonals such as alemtuzumab or ocrelizumab remains
unclear, in particular the need for retreatment. It is very clear that disease activity returns with some
monoclonal antibodies such as natalizumab almost immediately after the drug is eliminated. This is less
clear for cell depleting monoclonal antibodies and longer-term data will be needed. Ideally ocrelizumab
would be used as an “induction” therapy to induce lasting remission from the disease (in the same way that
rituximab is use to treat vasculitis), but | have not seen data suggesting that this is the case.
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due to immunosuppressive
effects? How would these
patients differ to other

patients?

27. What is your opinion on the
likely duration of treatment
effect of Ocrelizumab and the
possibility of a treatment

waning effect?

Key messages
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28. In up to 5 bullet points, please summarise the key messages of your statement.

Ocrelizumab is a high efficacy therapy for preventing relapses in relapsing-remitting MS(4, 9)

The two pivotal phase lll clinical trials provide some of the strongest data yet that strong suppression of inflammatory activity reduces
relapse-associated disability(4)

At this stage, the safety profile of the drug compares favourably with other immunotherapies licensed for RRMS, although further
postmarketing studies are needed to clarify potential safety signals with serious infections and cancer.

There is an increasing consensus that early treatment of MS with high efficacy drugs can prevent the development of disability(2),
although to date this approach has been limited by significant adverse event profiles of such monoclonal antibodies (natalizumab,
alemtuzumab). The efficacy and safety profile of ocrelizumab suggest that drug may become treatment of choice for patients with
active disease early in disease course.

Real-world observational data from anti-CD20 drugs of this class (note: rituximab rather than ocrelizumab) suggest B-cell depletion
may be the most effective treatment strategy in MS to date.(8)

Thank you for your time.
Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.
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Patient expert statement

Ocrelizumab for treating relapsing multiple sclerosis [ID937]

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.

To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.

Information on completing this expert statement

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name

Evelyn King

2. Are you (please tick all that
apply):

[] a patient with the condition?

Patient expert statement
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3. Name of your nominating Multiple Sclerosis Society

organisation

4. Did your nominating [] vyes, they did

organisation submit a

submission?

5. Do you wish to agree with u yes, | agree with it
your nominating organisation’s
submission? (We would
encourage you to complete
this form even if you agree with
your nominating organisation’s

submission)

Patient expert statement
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6. If you wrote the organisation
submission and/ or do not
have anything to add, tick
here. (If you tick this box, the

rest of this form will be deleted

after submission.)

7. How did you gather the
information included in your

statement? (please tick all that

apply)

[]
[]

| have personal experience of the condition
| have personal experience of the technology being appraised

Living with the condition

8. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

Living with Multiple Sclerosis (MS) can be very challenging due to the unpredictability of the onset of
temporary symptoms and the loss of function brought on after relapses. After my first relapse and
subsequent diagnosis with MS, | had been left with numbness in my left hand resulting in a loss of fine
motor skills. | was left unable to differentiate whether an item was wet or cold to the touch. | had
previously enjoyed my hobbies of needlework and cake decoration which | could no longer manage due to
a loss of dexterity. After my second relapse, | lost feeling in all of the toes of my left foot which affected
my balance and | was left with repeated muscle spasticity in my left leg. My sleep became increasingly
disturbed by the necessity to use the bathroom during the night, further adding to symptoms of fatigue.

Prior to starting the Ocrelizumab therapy, | experienced constant “brain fog” and fatigue. Prior to
diagnosis, | had been able to study and work in a physically demanding career for lengthy periods with no
ill effect. After my first relapse, | was unable to continue with my studying for several months as my ability
to concentrate was greatly impaired. If | had exerted myself physically or mentally one day, | would be
suffering greater levels of fatigue,pain or brain fog on the next day. During exposure to cold and hot
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temperatures, | would experience temporary optic neuritis resulting in impaired visual sharpness. In
addition | experienced a constant flu-like state once | started using the Disease Modifying Medication
(DMM) Rebif. | would have to ensure | had twelve hours bed rest after injecting Rebif or else | would suffer
wooziness and muscle weakness. This had a large impact on my day-to-day ability to function with any
sort of normality.

Current treatment of the condition in the NHS

9. What do patients or carers
think of current treatments and

care available on the NHS?

As there is no cure for MS, the current selection of DMMs for relapsing remitting MS (RRMS) available
offer respite from prolonged relapses and the accompanying resultant damage. When patients are
diagnosed with the condition and offered an option to prevent more frequent relapses but told of the
potentially debilitating side effects, a significant proportion of patient