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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance), when
necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

To report a problem with a medicine or medical device, please see the information on
the TGA website < https://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

The words (Information redacted), where they appear in this document, indicate that
confidential information has been deleted.

For the most recent Product Information (PI), please refer to the TGA website <
https://www.tga.gov.au/product-information-pi>.

Copyright

© Commonwealth of Australia 2018

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to <

tga.copyright@tga.gov.au>.
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List of abbreviations

Abbreviations Meaning
9-HPT 9-hole peg test
ACR70 American College of Rheumatology score improvement of
>270%
ADA Anti-drug antibody
AE Adverse event
ANCOVA Analysis of covariance
ARR Annualised relapse rate
BMI Body mass index
CCoD Clinical cut-off date
CDI Confirmed disability improvement
CDP Confirmed disability progression
CI Confidence interval
CMH Cochran-Mantel-Haenszel
CRF Case report form
CSF Cerebrospinal fluid
CSR Clinical study report
DAS Disease activity score
DIC Disseminated intravascular coagulation
DMT Disease modifying therapy
EDC Electronic data capture
EDSS Expanded Disability Status Scale
EULAR European League Against Rheumatism
FS Function systems
FSS Function Systems Score
Gd Gadolinium
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Abbreviations Meaning
HR Hazard ratio
HRQoL Health-related quality of life
HRQoL Health related quality of life
IDP Initial disability progression
IFN Interferon beta-1a
IM Intramuscular
IRR Infusion related reaction
ITT Intent-to-treat
IV Intravenous
LLN Lower limit of normal
LOCF Last observation carried forward
MCS Mental component summary
MFIS Modified Fatigue Impact Scale
MMRM Mixed-Effect Model Repeated Measures
MRI Magnetic resonance imaging
MS Multiple sclerosis
MSFC Multiple Sclerosis Functional Composite
NEDA No evidence of disease activity
OCR Ocrelizumab
OLE Open-label extension
PCS Physical component summary
PK Pharmacokinetics
PP Per-protocol
PPMS Primary progressive multiple sclerosis
RA Rheumatoid arthritis
RMS Relapsing forms of multiple sclerosis
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Abbreviations Meaning
RR Relative risk
RRMS Relapsing-remitting multiple sclerosis
SC Subcutaneous
SD Standard deviation
SF-36 Short-form -36 (question) questionnaire
SFU Safety follow-up
SIRS Systemic inflammatory response syndrome
SJC Swollen joint count
SPMS Secondary-progressive multiple sclerosis
T25-FW Timed 25-foot walk
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1. Introduction

This is an application to register a new chemical entity, Ocrevus ocrelizumab (rch).

1.1. Drug class and therapeutic indication

Ocrelizumab is a recombinant humanised monoclonal antibody that selectively depletes CD20
expressing B cells (B lymphocytes).

Ocrelizumab is not currently registered for any indication. The proposed indications are described
by the sponsor as follows:

Ocrevus is indicated for the treatment of patients with relapsing forms of multiple sclerosis
(RMS) to suppress relapses and disease progression (clinical and subclinical disease activity).

Ocrevus is indicated for the treatment of patients with primary progressive multiple sclerosis
(PPMS) to delay disease progression and reduce deterioration in walking speed.

The wording of these two indications raises some issues of interpretation. Together, they cover the
full spectrum of disease subtypes in multiple sclerosis (MS), which are schematically illustrated
below. The expression ‘relapsing forms of multiple sclerosis’ is problematic, because it includes the
common, well-recognised disease category of relapsing and remitting multiple sclerosis (RRMS),
but it could also include secondary progressive MS (SPMS, in which progression develops after an
initial relapsing and remitting course) or progressive relapsing MS (RPMS, an intermediate
condition in which progression is present from the outset but patients also suffer from
superimposed relapses).

Figure 1: Illustration of different clinical courses of MS
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In general, agents with efficacy in RRMS cannot be assumed to have efficacy in SPMS, and it is
usually very important to distinguish between these disease subtypes when designing and
assessing MS treatment trials. Most agents approved for the treatment of RRMS have demonstrated
only limited efficacy in progressive forms of MS, including SPMS, and no disease-modifying agents
are currently approved for the treatment of PPMS. If the sponsor is correct in claiming that
ocrelizumab reduces disease progression in PPMS, as well as in RRMS, then it has efficacy at each
end of the notional spectrum between relapse-dominant and progression-dominant disease; this in
turn implies that it is probably effective for intermediate disease subtypes (SPMS and PRMS), and
therefore the distinction between the classical disease subtypes may be less important for this
particular agent. Nonetheless, it would still be appropriate to choose wording for the indication
that explicitly mentions the classic disease subtypes.
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As will be discussed, it is also of some concern that (in keeping with the first, broadly worded
indication), the pivotal study in ‘relapsing forms of MS’ did not define eligibility criteria on the basis
of the classical disease subtypes.

1.2. Dosage forms and strengths

Ocrelizumab is supplied as a single strength, 300 mg/10 mL vial for injection.

1.3. Dosage and administration

The dose is 600 mg every 6 months. The initial administration schedule is somewhat complex, and
is described in the PI as follows:

Ocrevus is administered by IV infusion as a 600 mg dose every 6 months:
Initial Dose

The initial 600 mg dose is administered as two separate 1V infusions; one 300 mg infusion,
followed by a second 300 mg infusion two weeks later.

Subsequent Doses

Subsequent doses of Ocrevus thereafter are administered as a single 600 mg 1V infusion every
6 months. (A minimum interval of 5 months should be maintained between each dose of
Ocrevus.)

Table 1: Dose and schedule of Ocrevus

| Quantity of OCREVUS

InTasion Instructions
o Do glim st red

Tnfusion | 00 g w 250 ml | . I”_'“M': the infission at a rate
] of 30 mLhy
L ®  Thereafter the rate can be
Tniitind Diose R
mireased in 30 mL Ty
(G0 mng) g & 4
divided o Infirion 2 mcrements every 30 mmiles
vided inse . R
T (2 weeks A0 g i 250 ml o a masimm of 180 ml T
2 infusions " .. RS
nteT) o Each mfusion should be
Eiven over approxmmately 2.5
hrs
o ltiate the mitasion a1 a rale
of 40 L Tu
Subseguenl ¢ Thereafter the rate can be
Doses ™= : mereased in 40 mL T
Sugle : n
(6H} g infbeioe A0 mg i SO0 mi Ineremens every 30 minuntes
onoe evVery o o a maximim of 200 ml
& acnsthis & Fach infusion should be
EIven over approxmately 3.5
hrs

" Solutions of OCREVUS for IV infusion are prepared by dilution of the drg prodict infte an
wifusion bagz containing 0.9% sedium chloride, to a final dug concentration of approximately
1.2 mg/ml (see Dosage ard admisiration = Instriciions for dilution)

" The first single infusion should be administered 6 months after Infusion 1 of the Initial dose

2. Clinical rationale

Multiple sclerosis (MS) is generally thought to be an autoimmune disease with some degenerative
components. The primary role of the immune system is supported by the finding of peri-venular
lymphocytic deposits in MS plaques, the presence of oligoclonal immunoglobulin bands in the
cerebrospinal fluid of many patients, and the tendency for corticosteroids to shorten the duration
of symptoms during a ‘relapse’ or flare. Furthermore, all disease-modifying treatments approved
for the treatment of MS so far appear to have their primary mechanism of action in the immune
system, and remissions have been achieved through the strategy of bone-marrow ablation with
haematological stem-cell recovery.
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Although T lymphocytes (T cells) have been studied extensively in MS, and may play a dominant
pathogenic role, it has been known for decades that B-lymphocytes (B cells) also play a major role
in the development and progression of MA. The sponsor proposes the following key mechanisms by
which B cells contribute to the pathogenesis of MS:

Presenting auto-antigens and co-stimulatory signals to activate T cells
Secreting pro-inflammatory cytokines at greater relative proportions than protective cytokines

Producing auto-antibodies which may cause tissue damage and activate macrophages and
natural killer cells

Creating meningeal lymphoid follicle-like structures, linked to microglia activation, local
inflammation and neuronal loss in the nearby cortex

Ocrelizumab targets the B cell components of the pathogenisis of MS. It is a recombinant,
humanised monoclonal antibody that binds to CD20-expressing B cells with high affinity and
selectively depletes them in peripheral blood. CD20 is a cell surface antigen found on pre-B cells,
mature and memory B cells but it is not expressed on lymphoid stem cells and plasma cells, which
means that depletion of CD20-positive cells preserves the capacity for B cell reconstitution and
does not appear to compromise pre-existing antibody-mediated (humoral) immunity. According to
the sponsor, pre-clinical studies suggest that ocrelizumab depletes CD20-positive B cells through
several mechanisms, including antibody-dependent cellular phagocytosis (ADCP), antibody-
dependent cellular cytotoxicity (ADCC), complement-dependent cytotoxicity (CDC), and induction
of apoptosis. Although there are complex interactions between B cells and T cells in the immune
system, the effect on B cells appears to be quite selective, and the sponsor has provided evidence
that innate immunity and total T cell numbers are not affected.

Ocrelizumab was initially developed with the hope that it would be effective in rheumatoid arthritis
(RA) and other auto-immune diseases, but it was abandoned for these indications because of a poor
benefit-risk ratio. In particular, when used in combination with other immunosuppressive agents
including chronic corticosteroids to treat RA, ocrelizumab appeared to pose an unacceptable risk of
infection, and it was also associated with significant infusion-related reactions (IRRs).

Since abandoning the rheumatoid arthritis indication, the sponsor has assessed the efficacy of
ocrelizumab in MS. This represents a rational investigational approach, given the existing evidence
that B cells play a substantial role in the pathogenesis of MS. Also, ocrelizumab might be expected
to have an improved safety profile in this population, compared to the RA population, because MS
patients do not usually receive chronic concurrent immunosuppressive agents. As demonstrated in
their submission, ocrelizumab has substantial efficacy in MS, although some safety and tolerability
issues remain. The disease-modifying effects of ocrelizumab in MS are believed to result from a
reduction in the number and function of B cells, but the precise mechanisms of action are unclear.

Existing disease-modifying agents in MS have primarily been used for relapsing-remitting MS
(RRMS), and sometimes in secondary progressive MS (SPMS) for patients still experiencing
relapses. No disease-modifying agents have shown acceptable efficacy in primary progressive MS
(PPMS), which is widely thought to have a slightly different aetiology to relapsing forms of MS, with
more degenerative and less immunological processes responsible for disease progression. There is,
however, some evidence that immunological approaches may be useful in a subset of the PPMS
population - particularly younger patents with active inflammatory lesions on MRI. For instance,
rituximab, a monoclonal antibody with a very similar mode of action to ocrelizumab, had partial
efficacy in PPMS, with significant results in some subgroups, as described in the following abstract.2

Ann Neurol. 2009 October;66(4):460-71

Rituximab in patients with primary progressive multiple sclerosis: results of a randomized
double-blind placebo-controlled multicenter trial

a The sponsor points out that overall, this study was negative.
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Hawker K, O'Connor P, Freedman MS, Calabresi PA, Antel ], Simon |, Hauser S, Waubant E,
Vollmer T, Panitch H, Zhang ], Chin P, Smith CH; OLYMPUS trial group

Objective: Rituximab, a monoclonal antibody selectively depleting CD20+ B cells, has
demonstrated efficacy in reducing disease activity in relapsing-remitting multiple sclerosis
(MS). We evaluated rituximab in adults with primary progressive MS (PPMS) through 96
weeks and safety through 122 weeks

Methods: Using 2:1 randomization, 439 PPMS patients received two 1,000 mg intravenous
rituximab or placebo infusions every 24 weeks, through 96 weeks (4 courses). The primary
endpoint was time to confirmed disease progression (CDP), a prespecified increase in
Expanded Disability Status Scale sustained for 12 weeks. Secondary endpoints were change
from baseline to week 96 in TZ lesion volume and total brain volume on magnetic resonance
imaging scans.

Results: Differences in time to CDP between rituximab and placebo did not reach significance
(96 week rates: 38.5% placebo, 30.2% rituximab; p = 0.14). From baseline to week 96,
rituximab patients had less (p < 0.001) increase in T2 lesion volume; brain volume change was
similar (p = 0.62) to placebo. Subgroup analysis showed time to CDP was delayed in
rituximab-treated patients aged < 51 years (hazard ratio (HR) = 0.52; p = 0.010), those with
gadolinium-enhancing lesions (HR = 0.41; p = 0.007), and those aged < 51 years with
gadolinium-enhancing lesions (HR = 0.33; p = 0.009) compared with placebo. Adverse events
were comparable between groups; 16.1% of rituximab and 13.6% of placebo patients
reported serious events. Serious infections occurred in 4.5% of rituximab and < 1.0% of
placebo patients. Infusion-related events, predominantly mild to moderate, were more
common with rituximab during the first course, and decreased to rates comparable to placebo
on successive courses.

Interpretation: Although time to CDP between groups was not significant, overall subgroup
analyses suggest selective B cell depletion may affect disease progression in younger patients,
particularly those with inflammatory lesions.

The current submission is unusual in that ocrelizumab has not only shown significant efficacy in
the RRMS population, which is the traditional target of disease-modifying agents, but it has also
achieved statistically significant results in the PPMS population. Unfortunately, efficacy for this
novel indication has only been demonstrated in a single PPMS study, and, as well is discussed; the
benefit in the lone PPMS study was primarily seen in the same type of PPMS patient that responded
to rituximab: younger patients with active inflammation on MRI.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier
The submission contained the following clinical information:

Three Phase IlI pivotal efficacy/safety studies in MS (two in RMS, with Rebif as comparator; one
in PPMS, with placebo as comparator).

One Phase Il dose-finding study in RRMS.

Summaries and Clinical Study Reports (CSRs) of the experience with ocrelizumab in other
conditions, including rheumatoid arthritis (RA, 9 studies), systemic lupus erythematosis (SLE, 2
studies), and non-Hodgkin’s lymphoma (NHL, 1 study). The sponsor is not seeking registration
for any of these non-MS indications; in the context of the current submission, these 12 non-MS
studies are primarily evaluable for PK/PD data, and for safety. Four of the 9 RA studies were
Phase I or Phase Il clinical pharmacology studies.
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- Four population pharmacokinetic analyses, including analyses based on MS studies and non-MS

studies.

- Pooled analysis of the two pivotal studies in RMS, Integrated Summary of Safety, summary of
safety issues arising from non-MS studies, review of pregnancy cases across all ocrelizumab

studies.

Table 2: Overview of studies in multiple sclerosis

Study No. Study Design

Population

Ho. of Patlents

Dose, Route, Regimen

Pivotal Phase |l Studies in RMS

WA21082 R, DB, DD, PG for 96 weeks (dosed

& avery 24 weaks), followed by safety
follew-up or OLE

WiAZ1080 Randomized 1:1

WA21092 OLE period of WA21092 and WA21093

A (dosed every 24 weeks)

WA210983

MS according to McDonald criteria 2010 (RRMS  WA21092:821
of SPMS with relapses) Ard10
Prior to screening: = 2 relapses in 2 years or B4
one ralapse in the year before screening WAZ1093-835
A a7
B 418

WAZ21092:678
A 352

B 328
WAZ1093:647
A 350
B: 287

From WA21092 and WA21093 (see row above)

2 arms:

A (IV): OCR 600 mg’
every 24 weeks

B (SC): IFMN 44 ug

3 times week

All patients: OCR 600 myg every 24 weeks

Pivotal Phase Il Study in PPMS

WA25048 R, DB, PG for a minimum of 120 weeks
(dosed every 24 weeks) followed by
safety follow-up or OLE
Randomized 2:1 (OCR:placeba}

M3 according to McDonald criteria 2005 (PPMS) A 488
EDSS at screening 3.0 1o 6.5 points 8: 244

2 arms:

A (IVy OCR 2 x 300 mg (separated by 2 weeks)
every 24 weeks

B (IV}: matching placebo

Suppomngmose Flnalng Phnse || Sludy
wazms:. R, PB PC PG IFN—C DFfor24 weeks

RRMS according to McDonald criteria 2005 220

followed by 72 weeks OCR (dosed 8Very  prigr i screening: = 2 relapses in 3 years, with  A: 55
24 weeks); variable treatment-free 1 relapsa in the year before screening B: 55
period; C:54
Randomszed 1:1:1:1 D: 54
WA21483  OLE pericd of WA21483 (dosed every  From WA214%3 (see row above) 103
24 weeks) A 1d
B ¥
c: 29
D:24

4 arms:
A {IV): OCR 2000 mg (1 dese); OCR 1000 mg
(2 doses)”
B (IV): OCR 600 mg (4 doses)”
€ (IV); Placebo (1 dose;
OCR 500 mg (3 doses)’
D (IM}: IFN 30 pg:
OCR 800 mg (3 doses)”

All patlents: OCR 600 mg

*Dose 1: 2 x ocrelizumab 300 mg IV infusions separated by 2 weeks, subsequently 1 x ocrelizumab 600 mg IV infusion every 24 weeks.
"Dose 1: 2 x ocrelizumab 1000 mg IV infusions separated by 2 weeks; Dose 2 1 x ocrelizumab 1000 mg IV infusion and 1 x placebo IV infusion separated by 2 weeks; Doses 3 and 4:
1 x gcrelizumab 1000 mg IV infusien until preferred dose of 800 mg chosen following primary analysis after which peoint all patients were dosed with 1 x ccrefizumab 800 mg IV

infusion,

“Dose 1: 2 x ocrelizumab 300 mg IV infusions separated by 2 weeks; Dose 2: 1 x ocrelizumab 600 myg IV infusion and 1 x placebo IV infusion separated by 2 weeks; Doses 3and 4: 1 x

ocrelizumab 800 mg IV infusion,

“Dose 1: 2 x placebo IV infusions separated by 2 weeks; Dose 2: 2 x corelizumab 300 mg IV infusions separated by 2 weeks; Doses 3 and 4: 1 x ccrelizumab 800 mg IV infusion.
*Dose pericd 1: 30 g IFN every week, Dose 2: 2 x ocrelizumab 300 mg IV infusions separated by 2 weeks; Doses 3 and 4: 1 x ocrelizumab 800 mg IV infusion.

Re=randomized; DE=double-blind; DD=double-dummy; OF =dase-finding; EDSS = Expanded Disability Status Scale; IFN-Ceintederon-controlled; ITT=Intent to treat population;
CLE=cpen label extension; PE=partially-blind; PC=placebo-controlled, PG=parallel group; OCR=ecrelizumab; I'V=intravencus, SC=subcutaneous; IM=intramuscular.
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Table 3: Overview of studies in rheumatoid arthritis

study

Study N (Patients) Patient Population Design Treatment Regimen Comparator
Treated
Wa204sd 1006 Active RA of =3 Multicenter, randomized, double- | 200 mg x 2 or 500 mg x 2 IV OCR on Day 1 and Day 15, | Placebe
STAGE menths, MTX-IR, no blind, placebo-controlled, paraliel | and Week 24 and Week 26 (48-week treatment period).
concurrent DMARD arm, Phase Il study All patients received MTX.
(except MTX) at BL
WAZ04E5 838 Active RA of 23 Multicenter, randomized, double- | 200 mg x 2 or 500 mg x 2 IV OCR on Day 1 and Day 15, | Placsbo
SCRIPT menths, anti-TNF-IR blind, placebo-controlled, paralll | and Week 24 and Week 26 (48 week treatment period).
arm, Phase IIl study Al patients received lefluncmide or MTX.
WA204 85 2 MTHR-IR, prier Multicenter, randemized, double- | 400mg IV OCR en Day 1, er 200 mgx 2 IV OCR on Placsbe
FEATURE treatment can include | blind, placebo-controlled, parallel | Day 1 and Day 15 (24-~eek reatment period).
DMARDs and am, Phase Il study Followed by & 24 waak treatment pariod (not placebo
biologics controlled): patients criginally randomised to receive
placebs’ 200 mg = 2 OCR were re-randomisad to
receive aither 400 mg x1 OCR or 200 mg x 2 OCR at
week 24 and 26.
All pationts received MTX.
WA204ET 05 Early RA (of 23 Muiticenter, randomized, double- | 200mgx2or 500 mgx 2 IV OCR on Day 1 and Day 15, | Placsbe
FILM menths but <5 years), | blind, placebo-controlled, parallel | Week 24 and Week 28, Week 52 and Week 54.
MTH-naive arm, Phase Il study All patients recsived MTX,
ACT45829 28 TNF-IR Multicenter, randemized, double- | 200 mg x 2 IV OCR on Day 1 and Day 15. Infliximab
CINEMA blind, parallel arm, Phase I| All patients received MTX.

MTX=methotrexate; ACR=Amencan College of Rheumatology; RA=rheumatond arthnts; DMARD=disease modiymg ant-rheumnatc drug; THNF=tumor necrosis factor, IR=inadequate
responder; OCR=ocrelizumab.

Study N (Patients) Patient Population Design Treatment Regimen Comparator
ACT284Tg 237 DMARD-IR First-in-human Phase Ll Partl: 10 mg x 2, S0mgx 2, 200 mg x 2, A
ACTION and TNF-IR dose-ranging study 500 mg x 2, and 1000 mg x 2 (given 14 days apart).
Part [I: Same doses at 24 weeks,
All patients received MTX.
WA18230 175 DMARD-IR Phasa 11l dose-ranging study Part I: Single IV infusion of 400, 1000, 1500 o &
and TNF-IR 2000
mg.
Part [I: 400, 1000 or 1500 mg 8t 24 weeks, All
patients received MTX.
Jaz1963 151 DMARD-IR Phase Il dose-ranging study E0mgx 2, 200 mgx 2 or 500 mg x 2 IV A
and TNF-IR infusion, plus MTX.
JAZ2003 3 DMARD-IR Opan-iabel, multicenter, single | 500 mg x 2 [V infusion on Day 1 and Day 15. WA
(extension study and THF-IR arm study Treatment repeated every 24 weeks.
of JAZ1963)

MTX=methotrexate; ACR= American College of Rheumatology; DMARD=disease modifying anti-rheumatic drug: TNF=tumer necrasis factor, IR=inadequate responder.

Table 4: Overview of studies in other indications

Protocol Ho, | No. (Patients) | Patient Population | Design | Treatment Regimen | Comparator
WADDE 33 enrolod ot the Fatiaras with active SLE Bindad. muzcanior, A1 patierts recehved standard of care Shus IV infuslons | Placabe
ACT40T1g time of shudy olag ebes o ingd ed, on Days 1 and 15 and at Wees 16 of ather:
ermination (of 423 parallel arm gcrelizumab 400 mg or ocrelizumab 1000 my.
planned) Phase [} ssudy Traatnrset rapaatad sy 16 weeks
Al palignts wan etaning BERHIOEING.
mycophenclate maletd or MTX
WADSDD 381 encclled Patiants with active upus Birnded, mulScantar, Al patiards received standard of care plua |V indusiona | Placeba
ACT40T2g riephiitis placebo-conirolied, on Days 1 and 15, and al Wesk 18 of sither
earalial arm serelizumnab 400 g o cerakzuenal 1000 mg.
Phass [1] sty Treatment repeabed sy 16 weaks,
Patants wans ireabed with sither Syclophosphamice
folipwed by azathicpring, or mycophenclate mofetl],
B2474 28 Fabarts with CO0" tolcular Opar-lpal Emngle IV infunzn green ot 3 wesk iniervals for 8 i
MHL whose diseass has midbcenier, Come- maximum of sght cycles: 200 mg'm* x &
pragressad sfter & fiomab- wazalabion or 37Emgm’ i or TS mgimT 1 ¢ TEOmgimt x 7
containing regiman Phasa Ll stucy m? bl

SLE=systernic upus enythematoaus: KHL=nocn-Hodglken lymphoma,

3.2.

Paediatric data

The submission did not include paediatric data.

3.3.

Good clinical practice

All studies were designed in accordance with the principles of Good Clinical Practice (GCP). One
centre in one pivotal Study (WA21093) was found to have breached GCP, as described below:

The Roche Clinical Quality Assurance group or designee conducted audits at six investigator
sites.
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In addition, the Roche alliance partner/co-development partner Quintiles performed two
investigator audits and one internal audit.

Critical audit findings of non-compliance with GCP were identified. Following the reporting of
serious GCP non-compliance linked to a patient who became pregnant during the study
conduct and delivered a stillborn baby under unclear circumstances, Roche conducted a
directed Quality Assurance audit. The Principal Investigator (PI) oversight of the study and
adherence to ICH GCP was inadequate as evidenced by non-adherence of protocol
requirements, non-compliance with GCP requirements for the obtaining and documenting of
patient informed consent, deficient documentation practices and general inadequate
management of the study.

These deficiencies became apparent after the data was submitted, and were addressed in a
supplementary report provided during the evaluation process. The sponsor performed sensitivity
analyses excluding data from this centre. And the impact on the overall results was negligible. The
revised results, with this study excluded, are considered to be more reliable than the original
results and, where necessary, the Pl and other documentation should be revised to reflect the new
analysis.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

All PK studies were performed in patients, in studies that also had efficacy and safety objectives,
and the sponsor did not perform any conventional PK studies in healthy volunteers. Apart from the
target populations for the abandoned RA indication and the proposed MS indications, no special
populations have been assessed. The sponsor did not provide any specific PK data in the context of
hepatic or renal impairment, and the submission contained no drug-interaction data. This is
reasonable, given that the PK properties of monoclonal antibodies are reasonably well understood,
and do not vary greatly from one monoclonal antibody to the next; monoclonal antibodies are also
catabolised, so conventional drug interaction studies and mass-balance studies are not relevant;
the drug is administered intravenously, so issues about food effects and bioavailability are also not
relevant.

None of the pharmacokinetic analyses had deficiencies that excluded their results from
consideration. Results across the different studies were also broadly concordant.

4.2. Summary of pharmacokinetics

The sponsor Summary of Clinical Pharmacology emphasised PK data derived from population-PK
analyses in the pivotal MS studies. The PK analyses were conducted via nonlinear mixed-effects
modelling, using the software NONMEM 7.3.0 (ICON Development Solutions), and applying the
first-order conditional estimation method with INTERACTION option (FOCEI).

Additional data were derived from conventional PK analyses when ocrelizumab was being
developed for the rheumatoid arthritis indication. In general, these different lines of evidence were
broadly concordant.

The following information is largely derived from the sponsor summaries in the proposed PI, but it
is consistent with the population-PK analyses and individual PK studies. The PK of ocrelizumab
appears typical of IgG1 monoclonal antibodies.

4.2.1. Physicochemical characteristics of the active substance

Ocrelizumab is a recombinant humanised anti-CD20 monoclonal antibody (IgG1 subtype).and is
therefore a complex protein. It is supplied in a concentrate solution for infusion.
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4.2.2. Pharmacokinetics in healthy subjects
4.2.2.1. Absorption
Sites and mechanisms of absorption

Ocrelizumab is administered as an intravenous infusion. Because it is an immunoglobulin, which is
alarge, complex protein, it would be expected to undergo extensive degradation if administered by
the oral route.

4.2.2.2. Bioavailability
Availability by the proposed IV route is expected to be essentially complete. The proposed PI notes:
There have been no clinical studies performed with other routes of administration.
Dose proportionality

The PK of ocrelizumab is approximately linear and dose-proportional across the range of 400 mg to
2000 mg. Representative concentration-time curves and dose proportionality plots (Cmax and AUC)
are shown from Study WA18230, below. Slightly higher clearance was observed at lower dose
levels, consistent with target-mediated drug disposition and a proportionately higher number of
available binding sites with lower doses.

Figure 2: Ocrelizumab concentration verse time, Study WA18230
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Figure 3: Dose-proportionality plots for ocrelizumab - single dose, Study WA18230
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Exposure during multiple-dosing

Peak concentrations are not expected to vary substantially with repeat dosing, but clearance is
likely to be altered by prior doses and subsequent B cell depletion (see the comments under non-
renal clearance).

Effect of administration timing
Time of day is not expected to influence the PK of ocrelizumab.
4.2.2.3. Distribution
Volume of distribution

The population PK estimate of the central volume of distribution was 2.78 L, whereas peripheral
volume and inter-compartment clearance were estimated at 2.68 L and 0.294 L/day.

Plasma protein binding
Plasma protein binding has not been studied, but is not expected to be a major factor.
Erythrocyte distribution

Erythrocyte distribution has not been studied, but is expected to be minimal.
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Tissue distribution

Ocrelizumab binds to B cells, which are then likely to be sequestered in immune tissues prior to
destruction of the bound B cells. The clinical studies did not assess the extent of tissue distribution
of ocrelizumab.

4.2.2.4. Metabolism
The proposed PI states:

The metabolism of ocrelizumab has not been directly studied, as antibodies are cleared
principally by catabolism.

This is acceptable. Clearance of antibodies, both free and bound to B cells, is likely to be complex,
and difficult to study using ordinary PK methodology.

Non-renal clearance

In the sponsor population-PK model, total ocrelizumab clearance was described as the sum of a
constant clearance and a time-dependent clearance that decreased slowly and stabilized with
continued time. The time-dependent clearance is likely to reflect the gradual depletion of CD20-
positive B cells, and hence binding sites, in response to the treatment. The sponsor proposed this
mechanism as follows:

The time-dependent clearance was likely attributable to target-mediated drug disposition via
depletion of B cells, the target for ocrelizumab binding (and elimination). Initially the target is
present in blood and tissue, and blood levels are depleted rapidly with treatment. Perhaps
fewer tissue compartments may be accessible for B cell depletion, but re-circulation of B cells
from tissue to blood (where they may be more easily depleted) leads to less target being
available for binding over time. Thus, clearance decreases and becomes stable with continued
treatment as the target is removed and reaches a new steady state.

This also implies that clearance is likely to be reduced for second and subsequent doses, if
ocrelizumab is administered before B cells have returned to baseline levels.

In the sponsor summary of the MS population-PK data, ocrelizumab constant clearance and central
volume were estimated at 0.17 L/day (95% CI: 0.166 to 0.174 L /day) and 2.78 L (95% CI: 2.71 to
2.85 L); peripheral volume and inter-compartment clearance were 2.68 L (95% CI: 2.53 - 2.82 L)
and 0.294 L/day (95%CI: 0.251 to 0.337 L/day). The initial time-dependent clearance component
(additional to the constant clearance) was estimated at 0.0489 L/day (95% CI: 0.0464 to

0.0514 L/day). This time-dependent component constituted 20% of the total initial clearance, and
declined with a half-life of 33 weeks.

The terminal elimination half-life of ocrelizumab was 26 days.
4.2.2.5. Excretion

Ocrelizumab, like other antibodies and complex endogenous proteins, is catabolised, rather than
excreted.

4.2.2.6. Intra- and inter-individual variability of pharmacokinetics

Overall inter-patient variability in PK parameters in MS patients was estimated to be moderate,
with coefficient of variation (CV) of up to 30%.

4.2.3. Pharmacokinetics in the target population

The sponsor main PK conclusions were drawn from population-PK analyses in the target
population.
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4.2.4. Pharmacokinetics in other special populations
4.2.4.1. Pharmacokinetics in subjects with impaired hepatic function

PK in the setting of substantial hepatic impairment has not been studied, as subjects with
significant liver disease were excluded from the pivotal MS studies there was no significant change
in PK in patients with elevated liver enzymes.

The proposed Pl includes the following statement:

Hepatic impairment: No formal PK study has been conducted. Patients with mild hepatic
impairment were included in clinical trials and no change in the PK of ocrelizumab was
observed in those patients.

This is reasonable.
4.2.4.2. Pharmacokinetics in subjects with impaired renal function

In the MS population of the pivotal studies, there was no change in PK in patients with mild renal
impairment.

The proposed PI includes the following statement:

Renal impairment: No formal PK study has been conducted. Patients with mild renal
impairment were included in clinical trials and no change in the PK of ocrelizumab was
observed in those patients.

This is reasonable.
4.2.4.3. Pharmacokinetics according to age

It is unknown how the PK of ocrelizumab varies in the paediatric or elderly populations. The
proposed Pl includes the following statements:

Elderly Patients: No studies have been conducted to investigate the PK of ocrelizumab in
patients > 65 years.

Paediatric Patients: No studies have been conducted to investigate the PK of ocrelizumab in
children and adolescents (< 18 years of age).

Given that MS is primarily a disease of young adulthood and middle age, this is acceptable.
4.2.4.4. Pharmacokinetics related to genetic factors

No known genetic factors affect the PK of ocrelizumab, and the word ‘genetic’ does not appear in
the sponsor’s Summary of Clinical Pharmacology.

4.2.5. Pharmacokinetic interactions

Pharmacokinetic interactions have not been studied.

4.3. Evaluator’s overall conclusions on pharmacokinetics

The PK of ocrelizumab has been adequately assessed in the target population, and it is reasonably
typical of a monoclonal IgG antibody, apart from the fact that its binding target becomes depleted
with use, leading to a time-dependent component to clearance. Ocrelizumab is catabolised; so many
conventional PK issues do not arise. The PK of ocrelizumab is adequately described in the proposed
PL.
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5. Pharmacodynamics

5.1. Studies providing pharmacodynamic data

The key PD data for ocrelizumab, for the currently proposed indications, come from the three
Phase III studies in RMS (Studies WA21092 and WA21093) and PPMS (Study WA25046), with
supporting data from the Phase II Study WA21493 in RRMS. Similar data was obtained in the
earlier RA studies. All PD studies were performed in patients, and the sponsor did not perform any
conventional PD studies in healthy volunteers.

None of the PD analyses had deficiencies that excluded their results from consideration. PD results
across the different studies were also broadly concordant, showing the expected decline in B cells
after ocrelizumab administration, followed by B cell replenishment.

Table 5: Guide to synopses of studies providing pharmacodynamic data

Synopsis 1. Study ACT2847g Synopsis 10. PK Analysis of Study

A Randomized, Placebo-Controlled, WA21493 in RRMS

Multicenter, Blinded Phase 1/1I Study of the Development of a Population

Safety of Escalating Doses of Ocrelizumab Pharmacokinetic Model for Ocrelizumab
(Pro70769) in Subjects with Moderate to In Patients With Relapsing-Remitting
Severe Rheumatoid Arthritis Receiving Stable Multiple Sclerosis

Doses of Concomitant Methotrexate Synopsis 11. Population PK and Exposure

Synopsis 2. Study WA18230 Response Analyses in RMS: Studies

A randomized placebo-controlled, multicenter, WA21493, WA21092, WA21093

Phase [/II study of the safety of escalating Population Pharmacokinetic, Graphical
single intravenous doses of ocrelizumab Exposure-Efficacy and Graphical
(rhuMAb 2H7, R04964913, PRO70769) in Exposure-Safety Analyses

patients with moderate to severe rheumatoid
arthritis receiving stable doses of concomitant
methotrexate but with unsatisfactory clinical
response Synopsis 12. Population PK and Exposure
Synopsis 4. Study JA21963 Response in PPMS: Study WA25046

of Ocrelizumab in Patients with Multiple
Sclerosis

Population Pharmacokinetic, Graphical
Exposure-Efficacy and Graphical
Exposure-Safety Analyses of Ocrelizumab
Synopsis 6. Study WA20494 in Patients with Primary Progressive
Multiple Sclerosis

Dose-Response Study of Ocrelizumab for
Rheumatoid Arthritis

A randomized, double-blind, parallel group,

international study to evaluate the safety and Synopsis 13.ICON 165/118. Population
efficacy of ocrelizumab compared to placebo in PK in RA: Studies WA20494, WA20495,
patients with active rheumatoid arthritis WA20496

continuing methotrexate treatment Population Pharmacokinetic Analysis and

Synopsis 7. Study WA20495 Graphical Exposure-Safety and Efficacy
Analyses of WA20494, WA20495 and

A randomized, double-blind, parallel group, WAZ20496. ICON 165,118

international study to evaluate the safety and
efficacy of ocrelizumab compared to placebo in
patients with active rheumatoid arthritis who
have an inadequate response to at least one
anti-TNF-a therapy
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Rheumatoid arthritis studies Multiple sclerosis studies

Synopsis 8. Study WA20496

A Randomized, Double-Blind, Parallel-Group,
International Study to Evaluate the Safety and
Efficacy of Ocrelizumab Given as a Single
Infusion or Dual Infusion Compared with
Placebo in Patients with Active Rheumatoid
Arthritis Who Have an Inadequate Response to
Methotrexate

Synopsis 9. Study WA20497

A randomized, double-blind, parallel group,
international study to evaluate the safety and
efficacy of ocrelizumab in combination with
methotrexate (MTX) compared to MTX alone
in methotrexate naive patients with active RA

5.2. Summary of pharmacodynamics
5.2.1. Mechanism of action

Ocrelizumab, as expected for a monoclonal antibody, selectively targets and binds to a specific
antigen with high affinity, in this case the CD20 marker found on the surface of B-lymphocytes. B
cells targeted by ocrelizumab are then cleared by components of the endogenous immune system,
though precise details of the clearance mechanisms were not supplied. The clearance of CD20-
expressing B cells from blood and associated lymphatic system is the primary mode of action of
ocrelizumab, and is thought to underlie its efficacy in the treatment of MS.

To monitor B cell depletion, the sponsor used B cell count in peripheral blood as the primary PD
marker. Because ocrelizumab binds to CD20, it obscures measurement of CD20-positive cells, so
CD19 was used as an alternative B cell marker; this marker largely mirrors CD20 expression during
B cell development, and the submitted data showed the expected decline in B cells when measured
using cytometric flow assays for CD19+ cells, performed on peripheral blood.

5.2.2. Pharmacodynamic effects
5.2.2.1. Primary pharmacodynamic effects

B cell counts in the four MS studies are displayed in the figures below. Similar results were
obtained in each study, and these results closely resembled previous findings in RA studies.
Exposure to ocrelizumab 600mg or 1000mg suppressed B cell counts profoundly in most subjects,
with suppression below the lower limit of normal (LLN) maintained throughout the 24 week dose
cycle in most subjects. Note that sampling of B cell counts was more frequent in the Phase I1
supportive study (figure below)
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Figure 4: Study WA21493: Median B cell count
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Figure 6: RMS: Median B cell Count (WA21092, WA21093)
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5.2.2.2. Secondary pharmacodynamic effects

In their population-PK-PD analysis of the three RMS studies, the sponsor performed an exposure-
efficacy analysis, using relapse rate as a secondary PD marker, as shown below. There was no
consistent pattern across exposure quartiles, and nothing in the data suggests that the dose used
produced under-exposure and an inadequate PD effect in any quartile. This broadly suggests that
the proposed dose is appropriate.

Table 6: RMS (WA21493, WA21092, WA21093): Occurrence of relapses by exposure
category

% patients
Cmean EXposure Crnean N patients in N patients with
Category {ng/mL) category with relapses relapses
1 (600 mg) =154 210 35 16.67
2 (600 mg) 15.4-18.7 209 46 | 2201
3 (600 mg) 187223 207 31 | 14.98
4 (600 mg) » 222 208 38 18.27
2000 mg 17.52 - 64 B0 53 £ 20.75
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Table 7: RMS (WA21092, WA21093): Protocol defined relapse rate by exposure quartiles

Frotocol Defined Relapse Rate by Week 9€ (Negative Binomial Model) by Coean Quartile. Intent-to-TIeat Fopulatior

5.2.3. Time course of pharmacodynamic effects

The time course of the B cell depletion is shown in the figures above. B cells were depleted rapidly,
within the first two weeks after exposure, and they remained low for most the proposed 24 week
dosing cycle.

5.2.4. Relationship between drug concentration and PD effects

Population PK-PD analyses showed that the primary PD effect, B cell depletion, was partially
affected by the concentration of ocrelizumab. When analysed by quartiles of exposure at the
proposed dose, all concentrations produced a profound initial suppression of B cell counts, as
shown in the figure below, but lower exposures led to an earlier return of some B cells than higher
exposures. Most subjects nonetheless had very low B cell levels throughout the treatment cycle
(the figure below shows the proportion of subjects with B cell counts that were zero or

< 10 cells/mcL; the proportions of subjects with B cell counts below LLN was higher.)
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Figure 7: RMS (WA21493, WA21092, WA21093): Fraction of patients with a B cell count of
zero, respectively < 10 cells/mcL, over time by ocrelizumab exposure at 600 mg
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Note: This figure, supplied by the sponsor, is best viewed with colour-printout or colour monitor. Similar
conclusions can be drawn from Study, which assessed duration and extent of B cell depletion according to dose, as
shown in the figures and table below.
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Figure 8: Median B cell profiles following iv ocrelizumab in subjects with rheumatoid
arthritis and percentage of subjects with absolute B cell counts = 40 cells/pL over time

a. Median Peripheral Blood B-Cell Profiles following IV Ocrelizumab Administration
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Table 8: CD19 depletion parameters: available phase I/Il data on day 168 (Week 24)

Mean+SD Median Counts Depleted below the
Dose B-Cell Counts B-Cell Counts LLM (40 cells/ul)
Placebo 167 £ 103.6 133 0%
(n=41) (n=36) {0 of 36)
2% 10-myg Ccrelizumab 12143440 47 39.4%
{n=36) (n=33) {13 of 33)
2% 50-mg Ocrelizumab 40.9+41.8 22 B4 1%
{n=40) (n=39) (25 of 39)
2% 200-myg Ocrelizumab 2584242 15 73.0%
(n=40) (n=3T) (2T of 37)
2= 500-mg Ccrelizumab 26.0+35.4 16 33.8%
(n=ald) (n=37) (31 of 37)
2:x1000-mg 2002223 13 89.5%
Ocrelizumab (n=38) (24 of 33)
{n=40)
LLM =lowear limit of normal.
5.2.5. Genetic-, gender- and age-related differences in PD response

Specific analyses of the PD effects of ocrelizumab according to genetic background, gender and age
were not performed. In the pop-PK analyses, these factors did not produce significant variations in

Submission PM-2016-01580-1-1 Extract from the Clinical Evaluation Report for Ocrelizumab

Page 25 0f 171



Therapeutic Goods Administration

exposure. [t would be expected that the immunosuppression induced by ocrelizumab could have
additive clinical effects when combined with the immunosuppression observed at the extremes of
age, but this has not been directly demonstrated.

5.2.6. Pharmacodynamic interactions

Traditional PD interaction studies were not performed. It would be expected that ocrelizumab
would have significant synergistic interactions with other immunomodulators or
immunosuppressants. Although this could potentially lead to greater efficacy in the treatment of
MS, the possibility has not been directly tested, and there are good reasons to suspect that
combined therapy with ocrelizumab and immunosuppressive agents could be unsafe. When
ocrelizumab was being developed as potential treatment for rheumatoid arthritis, it was combined
with a number of other agents, including methotrexate (MTX), leflunomide and chronic
prednisolone. In this setting, the risk of infection in ocrelizumab recipients appeared to be
excessive, which is highly suggestive of a synergistic effect on the immune system. Combining
ocrelizumab with immunosuppressive agents should therefore be avoided, with the exception of
short courses of corticosteroids to treat MS relapses, which was allowed in the pivotal MS studies
and did not lead to excessive infections.

From first principles, it might be expected that ocrelizumab, like any monoclonal antibody, could
produce reduced efficacy if combined with other treatment modalities affecting immunoglobulin
function or longevity, such as pooled intravenous gammaglobulin or plasma-exchange, both of
which have been used in isolated cases to treat aggressive MS or other demyelinating inflammatory
syndromes. The potential for such interactions, and the risks and benefits, would need to be
considered on a case-by-case basis.

Substantial interactions could occur between ocrelizumab and vaccines. On the one hand, the
efficacy of vaccines relying on B cell activation could be compromised by ocrelizumab. On the other
hand, live vaccines could pose a risk if administered to ocrelizumab recipients, because the normal
immunological suppression of the live agents could be compromised by the immunosuppressive
effects of ocrelizumab. The potential for interactions of this nature was not explored in the
submitted data, but the sponsor has studies underway to clarify this issue.

The proposed PI contains appropriate warnings about the potential risks of combining ocrelizumab
with other immunosuppressive agents and vaccines.

5.3. Evaluator’s overall conclusions on pharmacodynamics

The PD response to ocrelizumab has been adequately characterised, and consists of a rapid and
profound depletion of CD20+ B cells, assessed in the major clinical studies using the B cell marker
CD19. Although low levels of B cell reappeared towards the end of the dose cycle in some subjects,
levels remained very low in most subjects throughout the treatment cycle.

6. Dosage selection for the pivotal studies

All of the Phase III studies in Ms assessed the proposed ocrelizumab dose of 600 mg. The sponsor
rationale for the selection of that dose was based on the previous experience with the RA
indication.

During the clinical development of ocrelizumab for RA, the sponsor investigated doses in the range
20 mg to 2000 mg. In a Phase I/1I dose escalation study in patients with RA (CSR ACT2847g), dose
groups < 100 mg demonstrated reduced clinical efficacy, earlier return of peripheral blood B cell
counts, and higher rates of immunogenicity. The B cell depletion profiles in peripheral blood were
similar for all of the higher dose groups receiving = 400 mg, suggesting that maximum peripheral

B cell depletion was reached above 400 mg. Also, the PK of ocrelizumab was approaching linearity
at doses = 400 mg, and the sponsor took this to indicate that this dose approached saturation of the
target mediated drug disposition. Also, doses = 400 mg were noted to provide greater clinical
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benefit in a number of clinical endpoints for RA: the American College of Rheumatology score,
disease activity score (DAS) remission, swollen joint count (S]JC) of 0, and European League against
Rheumatism (EULAR) ‘good’ response.

The sponsor also reasoned that that brain exposure to ocrelizumab might be necessary in patients
with MS, and higher doses might be needed to penetrate the blood-brain barrier. Accordingly,
doses of 600 mg and 2000 mg were assessed in the Phase Il dose finding study of ocrelizumab in
patients with RRMS, Study WA21493. The primary efficacy analysis at 24 weeks in this study did
not suggest any additional benefit of the higher dose. So the lower dose of 600 mg was selected for
the subsequent pivotal studies in both RMS (WA21092, WA21093) and PPMS (WA25046).

Overall, this approach to dosing is reasonable. It remains somewhat unclear whether a lower dose,
such a 400 mg, would have been appropriate.

7. Clinical efficacy

The sponsor has submitted four studies assessing the efficacy of ocrelizumab in MS, including one
Phase Il study in RRMS, two identical pivotal Phase III studies in ‘RMS’ (including RRMS and other
relapsing subtypes), and one Phase III study in PPMS.

7.1.

Pivotal efficacy studies in Relapsing MS

The sponsor submitted three studies in RMS, two of which were identical in design and were
designated as pivotal (WA21092 and WA21093), and one of which was a supportive study in
subjects with RRMS.

Table 9: Submitted ocrelizumab studies in relapsing MS

Fhase

WAZ1092 (OPERA I

WA21083 (OPERA II)
1]

WAZ1403
Il

Study Design

(V)

Fatient Population

Multicerter, andomized, double-blind,
double-dummy, paradlel-group, comparator
corirolled siudy

MS according to McDonald criteria 2010
[RRMS or SPMS with relapses)

Prior to screening: = 2 relapses in 2 years
or ore relagse in the year before
screaning

EDS5 at screening from 0 10 5.5 points

Mae and fernale aged 15-05 years

Multicenter, randomized, double-biind,
deuble-dumey, paraliel-group, comparator
controlied study

M5 according to McDonald criteria 2010
(RRMS or SPMS with ralagsss)

Prior to screening: = 2 relapses in 2 years
or one relapse in the year before screening
EDS5 at screening from 0 to 5.5 pomts
Male and temale aged 18-55 years

Regions U3, Ewope, Central and South America, S, Canada, Europe. and Cenlral and Ewrope and North Armerica
Africa and Awstralia South America

Randarmized
B21 835 I20

Fatients

Qerelizumal Dose | 600 mg GO0 mg 2000 mdg. 500 mg

Multicenter, randomized, paralle-group,
double-blind, placebo controlled, dose
finding sthudy with an open-label active
comparator grows

RRIM5 according to McDonald criteria 2005
Pror to screening: = 2 relapses in 3 years
with 1 relapse in the year before scresning
EDSS al scresning from 1.0 12 6.0 peents
Male and female aged 18-55 years

Comparator Interfercn beta-1a 5C (Rebif®) 44pg Interferon beta-1a S5C (Rebif™) 44pg Flacebo or Interferon beia-1a M
(Bwvonexf 30pg

Frimary Endpoin annualized protocal-defined relapse rate Annualzed protocol-defined relapse rate Total numizer of T1 gadolinium-enhancing

by 96 weeks by 56 weeks lesions cbserded on magnelic resonance

imaging [MRI) scans of the brain at weeks
12, 18, 20 and 24

First Secondary Confirmed disability progression sustained | Confurned cisabdity progression sustaingd | Annualzed protocol-defingd reiaose rale

Emdpoint for at least 12 weeks for at least 12 weeks by week 24

7.1.1. Studies WA21092 and WA21093

‘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.’
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‘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.’

These studies also referred to as OPERA I and OPERA 11, shared almost identical designs, so they
are described together below, with differences noted where relevant.b Both studies were
international, multicentre, randomised, parallel-group, double-blind, double-dummy, parallel-
group active-comparator trials comparing the efficacy and safety of ocrelizumab 600 mg IV (every
24 weeks) with interferon 3-1a 44 pg SC (Rebif, three times weekly) in RMS patients, with major
endpoints assessed at 96 weeks (1.8 years). Although the studies were conducted independently
and the primary results were reported separately, some secondary endpoints were prospectively
identified as pooled endpoints to be analysed across both studies.

7.1.1.1. Study design, objectives, locations and dates

The primary objective of both studies was to assess the efficacy of ocrelizumab versus interferon f3-
1a as measured by annualised relapse rate (ARR) after 96 weeks (1.8 years, often inaccurately
described as ‘2 years’ in the sponsor reports). The studies also included clinical assessments of
disability (confirmed disability progression (CDP), confirmed disability improvement (CDI) and
Multiple Sclerosis Functional Composite (MSFC)), MRI measures (T1 Gd-enhancing, T2
hyperintense and T1-hypointense lesions and brain volume), health related quality of life (Short
Form-36 questionnaire (SF-36)) and the proportion of patients achieving no evidence of disease
activity (NEDA).

Study WA21092 was conducted in 32 countries (141 investigational sites), as follows: Argentina
(3), Australia (1), Austria (1),Belgium (3), Bulgaria (5), Brazil (3), Switzerland (2), Chile (1), Czech
Republic (6), Germany (10), Spain (4), Estonia (2), Finland (1), France (5), United Kingdom (2),
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), Tunisia (3), Ukraine (5),
South Africa (1), USA (40). It randomised its first patient on 31-Aug-2011, and had a data cut-off
date of 02-Apr-2015.

Study WA21093 was conducted in 24 countries (166 investigational sites), as follow: Argentina
(2),Belgium (1), Bulgaria (4), Bosnia and Herzegovina (2), Belarus (4), Brazil (3), Canada (8), Czech
Republic (4), Germany (10), Spain (10), France (7), United Kingdom (4), Croatia (4), Ireland (1),
[taly (10), Mexico (6), Norway (1), Poland (9), Russian Federation (9), Slovakia (3), Sweden (4),
Turkey (8), Ukraine (4), USA (48). It ran in parallel with WA21092, randomising its first patient on
20-Sep-2011 and had a data cut-off date of 12 May 2015.

7.1.1.2. Inclusion and exclusion criteria

Both studies had the same entry criteria. The target population consisted of adult patients with
‘relapsing forms of MS’ (RMS), including subjects with RRMS, SPMS and on-going relapses, or
relapsing progressive MS, who had experienced at least 2 relapses in the previous 2 years and had
EDSS <5.5.

These entry criteria are not standard, and raise some problems of interpretation. Most major MS
studies leading to registration of new disease-modifying agents have recruited subjects with RRMS,
and, for most of these studies, SPMS has been explicitly listed as an exclusion criterion. Efficacy in
RRMS and SPMS has been shown to be different for most disease-modifying agents, with greater
efficacy demonstrated for RRMS than for SPMS. Accordingly, the efficacy of ocrelizumab in these
two major disease categories cannot be assumed to be equivalent. The failure to assess the efficacy
of ocrelizumab separately in pivotal studies focussed on subjects with RRMS and SPMS means that,

b During evaluation of this submission, the Sponsor reported that one study centre in WA21093 had been found to deviate
from GCP, and the major efficacy endpoints for this study were recalculated with this study excluded. The differences were
very minor, and the new analysis does not substantially alter interpretation of Study WA21093. The new results for
WA21093 are considered to be the most valid results, and should be the results reported in the PI, but some summary
tables and pooled analyses included in this report include the old results; use of the old data is flagged where relevant.
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potentially, a study of this design could create the spurious impression that efficacy in SPMS was
adequate when, in fact, the benefit was wholly or largely confined to subjects with RRMS.

For ocrelizumab, this methodological concern is less pressing because efficacy in primary
progressive MS has been demonstrated in a separate pivotal study. The efficacy of ocrelizumab in
RRMS was also assessed in a supportive study using a radiological primary endpoint. [t nonetheless
remains unclear how effective ocrelizumab is in SPMS, because it has not been directly studied in
this population.

Also, given that interferon 3-1a (Rebif) is not usually considered effective in subjects with SPMS,
and is not registered for this indication, the inclusion of subjects likely to be resistant to the active
comparator raises substantial difficulties of interpretation. Ocrelizumab has been compared with
an active comparator that has been methodologically disadvantaged because it has been applied to
subjects outside its intended target population.

Inclusion criteria

Ability to provide written, informed consent and be able to follow the schedule of protocol
assessments (patients who were unable to complete exploratory assessments due to
physical/disease limitations were not excluded from the study)

Ages 18 to 55 years at screening, inclusive
Diagnosis of MS, in accordance with the revised McDonald criteria (2010)

At least 2 documented clinical attacks within the last 2 years prior to screening, 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
EDSS from 0 to 5.5, inclusive, at screening
Documented MRI of brain with abnormalities consistent with MS prior to screening
Patients of reproductive potential using reliable means of contraception.
For patients of non-reproductive potential:
— Women were enrolled if postmenopausal
— Men were enrolled if they were surgically sterile (castration).
Exclusion criteria

Exclusion criteria included a diagnosis of primary progressive MS, major concomitant diseases,
pregnancy, or coexistent neurological diseases or treatments that could confound assessment. The
details are listed in the Appendix of this evaluation report. Overall, the exclusion criteria appeared
appropriate, and were aimed at obtaining a study population in which efficacy and safety could be
clearly assessed.

Exclusion of subjects with major concomitant diseases means that the safety of ocrelizumab has not
been assessed in the setting of severe hepatic or renal impairment.

7.1.1.3. Study treatments

Patients were randomised 1:1 to active ocrelizumab or active interferon, and all patients also
received placebo in a double-dummy design.

Ocrelizumab (or matching placebo) was administered at a dose of 600mg by IV infusion every

24 weeks, but the first 600mg was split into two doses of 300mg separated by 14 days. Subsequent
doses consisted of a single IV infusion of 600 mg ocrelizumab. Interferon recipients received
ocrelizumab-placebo instead. Patients remained under observation for at least 1 hour after the
completion of each infusion. Approximately 30 minutes prior to every infusion, patients were also
administered 100 mg IV methylprednisolone (or an equivalent dose of alternative steroid), as well
as other optional pre-medication treatments, to lower the risk of infusion-related reactions (IRRs).
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Interferon beta-1a 44 pg (Rebif) or matching placebo was administered SC three times weekly from
pre-filled syringes; this is the standard registered dose for Rebif. As is standard practice, subjects
commenced on a lower dose and titrated upwards, and reverted to a lower dose if high doses were
not tolerated (see the table below). The first dose was administered by a nurse or physician and
subsequent doses were self-administered.

Table 10: Overview of Interferon Beta-1a/placebo dosing regimen

' Dose modification

. - Treatment
Treatment Inftiation Continuation {if required)

Week Weeks 1-2 | Weeks 3-4 | Week 5 onwards =

=l Day 1-14 Day 15.28 Day =29 Day 29

Day y y 152 ay =2 ¥

BBu

it i &0 MIU in O Sml 12 MIU in 0 Sml &.0 MIL in D Sml
placebo 0.2mL = i o b R
Dose 3 times waekly imes weekly imes weekly imes weekly

MIU = million international units

7.1.1.4. Efficacy variables and outcomes

The primary efficacy endpoint was the protocol-defined annualised relapse rate (ARR) at 96
weeks.

A protocol-defined relapse (PDR) was defined as:

new or worsening neurological symptoms attributable to MS
symptoms persisting for > 24 hours

symptoms not attributable to confounding clinical factors (fever, infection, injury, or adverse
reactions to medications)

symptoms immediately preceded by a stable or improving neurological state for = 30 days

Secondary efficacy endpoints were listed as follows:

The time to onset of confirmed disability progression (CDP) that persisted for = 12 weeks
(12week CDP), with the initial event of neurological worsening occurring during the 96 week
treatment period

The total number of T1 Gd+ lesions detected by brain MRI at Weeks 24, 48, and 96

The total number of new or enlarging T2 hyperintense lesions detected by brain MRI at Weeks
24,48, and 96

The proportion of patients with confirmed disability improvement (CDI) for = 12 weeks (12
week CDI), with the initial event of neurological improvement occurring during the 96 week
treatment period

The time to onset of CDP for at least 24 weeks (24 week CDP), with the initial event of
neurological worsening occurring during the 96 week, double-blind, double-dummy treatment
period

The change in MSFC score from baseline to Week 96

The percentage change in MRI brain volume from Week 24 to Week 96
The change in SF-36 PCS Score from baseline to Week 96

The proportion of patients with NEDA by Week 96

Disability progression was defined as an increase the EDSS score of:
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> 1.0 point from the baseline EDSS score when the baseline score was < 5.5
> 0.5 point from the baseline EDSS score when the baseline score was < 5.5

that was not attributable to another aetiology, such as fever, concurrent illness, or concomitant
medication.

Most endpoints were assessed in each pivotal study separately, but CDP (12 week CDP and 24
week-CDP) and CDI (12 week CDI) were pooled to improve the statistical power of the analysis.
This was a reasonable approach, as these endpoints only occurred in a minority of subjects.

Figure 9: Hierarchical order of key efficacy endpoints, pivotal RMS Studies

WA21092 L WA21093
( ARR ] | ARR |
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¥ v
( NEDA ] | NEDA ]

7.1.1.5. Randomisation and blinding methods

Eligible patients were randomised to ocrelizumab or interferon in a 1:1 ratio, using an independent
interactive voice and web response system (IxRS). Randomisation was stratified by region (United
States versus rest of the world (ROW)) and by baseline EDSS (< 4.0 versus 2 4.0), with a block size
of 4 subjects.

Blinding to treatment allocation relied on the use of identical appearing vials and pre-filled
syringes in each treatment group. Also, clinical study assessments were performed by an
investigator who was not involved in medical management of the patient and who did not have
access to patient data. The examining investigator performed the neurological examination, and
documented the Functional System Scores (FSS), EDSS and the Karnofsky Performance Status
Scale.

Select laboratory parameters that could have led to unblinding were also concealed from the
treating team, and MRIs were assessed using a blinded central reporting system.
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Despite these measures, it is likely that some degree of unblinding occurred, largely because of the
known, tell-tale side effects associated with interferon beta (including injection site reactions and
flu-like malaise after each active injection), and the excess of IRRs in the ocrelizumab group.

The sponsor does not appear to have taken any steps to determine the extent of accidental
unblinding. This could have been achieved by asking patients and physicians to guess the assigned
treatment at the end of the study. The failure to assess this represents a considerable
methodological flaw in the studies, but the results were sufficiently robust that it is unlikely to have
modified the overall conclusions.

7.1.1.6. Analysis populations

The main analysis population was the intent-to-treat (ITT) population, which included all
randomised subjects. Patients in the ITT population were analysed according to their randomised
treatment group regardless of whether they received an incorrect treatment or withdrew from the
study.

Sensitivity analyses were performed in the per-protocol (PP) population, which included all
subjects who received their randomised treatment and did not have major protocol violations.

The safety population included all patients who received any study drug, analysed according to the
actual drug received.

7.1.1.7. Statistical methods

The studies were designed as a conventional superiority studies. The primary efficacy variable,
ARR up to 96 weeks, was compared for the OCR group and the IFN group using a negative binomial
model adjusting for region (United States versus ROW) and baseline EDSS (< 4.0 versus 24.0). If the
difference between the OCR and IFN groups was statistically significant at a < 0.05 (two-sided test),
in favour of ocrelizumab, it was to be concluded that ocrelizumab had superior efficacy, compared
with interferon beta-1a.

A similar approach was taken for secondary efficacy parameters, which were tested at the 5%
significance level (a = 0.05) against two-sided alternatives. Hierarchical methods were used to
account for multiplicity issues, with endpoints ranked in terms of importance (see the figure
above). Lower ranking endpoints to be considered non-significant if superiority was not
demonstrated for all higher endpoints.

7.1.1.8. Sample size

Based on previous RRMS trials, including the Phase II supportive trial of ocrelizumab, the ARR at 96
weeks in patients receiving ocrelizumab was predicted to be 0.165 (with a standard deviation (SD)
of approximately 0.60), compared with 0.33 (SD of approximately 0.80) in patients receiving
interferon beta-1a, representing a relative reduction of 50% on ocrelizumab. Sample-size
estimations for this endpoint were based on a t-test (although a t-test was not actually used in the
final analysis of the results). A group size of 400 patients was predicted to provide 84% power,
with a type I error rate of 0.05, and assuming a drop-out rate of approximately 20%.

For sample size estimation for the key secondary endpoint of confirmed disability progression, the
sponsor used a two group log-rank test, with the assumption of exponential survival and
exponential dropout. Assuming a 2-year CDP rate of 18% for the IFN group and 12.6% for the OCR
group, consistent with a relative reduction of approximately 30% on ocrelizumab compared to
interferon beta-1a, and assuming a dropout rate of 20 percent over 2 years, the sponsor estimated
that a pooled sample size of 800 per treatment across both studies would provide 80% power,
maintaining the type I error rate of 0.05, in the pooled analysis of two RMS trials.

The studies achieved this recruitment goal, and achieved clear statistical significance for ARR and
CDP, confirming that the studies were adequately powered.

Comment: The studies were not powered for any specific subgroup analysis and, for the important
subgroup of SPMS, the studies were clearly underpowered for all major endpoints.
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7.1.1.9. Participant flow

Participant flow in the two pivotal RMS studies is summarised in the figures below. In each study, >
1000 subjects were screened and > 800 were randomised. Most subjects completed the main
double-blind 96 week treatment period. In WA21092, the proportion of patients completing 96
weeks was higher in the OCR group (89%). than in the IFN group (83%). Similarly, in WA21093,
the proportion of patients completing 96 weeks was higher in the OCR group (86%) than in the IFN
group (77%). Given that subjects are more likely to discontinue if they are doing poorly, this may
have created a slight withdrawal bias against ocrelizumab. Overall, these completion rates are
acceptable for studies of this nature, and do not raise substantial methodological concerns.

Figure 10: Patient disposition, Study WA21092
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Figure 11: Patient disposition, Study WA21093
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Reasons for withdrawing from the double-blind treatment period are summarised below.
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Table 11: Reasons for withdrawal from the double-blind treatment period (ITT population),
study WA21092

IFH beta-la OCE ©00mg
{N=411) (N=410)

Discontinued Treatment 71 {17.3%) 44 {10.7%)
AINERSE EVENT 25 ( 6.1%) 13 ( 3.2%)
LEATH 1 [ 0.2%) 0
LACK OF EFFICRCY 12 { 2.9%) 8 ( 2.0%)
LOST TO FOLLOW-UP 1 { 0.2%) 1 ( 0.2%)
HON-COMPLIANCE 2 [ 0.5%) 4]
MON-COMPLIANCE WITH STUDY DRUG 3 ( 0.7%) 0
OTHEER 11  2.7%) & ( 2.0%)
PHYSICIAN DECISION 0 1 ( 0.2%)
PREIN b 2 [ 0.5%) 3 { 0.7%)
FROTO WIOLATION 1 [ 0.2%) 2 ( 0.5%)
WITHOEAWAL BY SUBJECT 13 ( 3.2%) g ( 2.0%)

Table 12: Reasons for withdrawal from the double-blind treatment period (ITT population),
Study WA21093

7.1.1.10. Major protocol violations/deviations

In Study WA21092, the PP population included 780 patients (95% of the 821 patients in the ITT
population), with the remaining patients (5%) excluded from the PP population because of
significant protocol violations. The most common violations were that the patients received study
medication that had been mishandled (for example, incorrect storage temperature), which was
reported in 16 patients (2%), or they had ‘neurological instability’ (changing neurological signs or
symptoms) in the 30 days prior to screening and baseline (12 patients (1%)).

In Study WA21093, the PP population consisted of 798 patients (96% of the 835 patients in the ITT
population). The most common protocol violations were, again, that patients received study
medication that had been mishandled (16 patients (2%)) or showed neurological instability within
the 30 days prior to screening and baseline (9 patients (1%)).

Occasional doses of incorrect medication were administered, with 3 subjects in WA21092 and 1
subject in WA21093 receiving single doses of active interferon instead of placebo.

The sponsor provided complete listings of all major protocol violations in each study (affecting 41
subjects in WA21092 and 37 subjects in WA21093), in multi-page tables not suitable for
reproduction in this report. A review of these violations did not raise substantial methodological
concerns. They included mishandling of medication (particularly problems with the storage
temperature) and violations of entry criteria, including randomisation prior to completion of
baseline laboratory screening.

Overall, the number of protocol violations was acceptable for a study of this nature.
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7.1.1.11. Baseline data

The first four tables below summarise the baseline demographic and stratification data for each
study, in the ITT population. There were no important differences between treatment groups.

The subsequent six tables summarise some of the baseline disease characteristics in each study, as
provided by the sponsor. But unfortunately the tables do not indicate what proportion of subjects
had RRMS and what proportion had other MS diagnoses. The inclusion of subjects with SPMS
means that compared to many other studies in MS, both of these studies assessed a broader
spectrum of disease severity and duration than is usually assessed. Also, for interferon [3-1a (Rebif),
the study population included an unknown proportion of subjects in whom treatment with
interferon would not normally be considered. Apart from this, the study population appears to
have been reasonably representative of the usual subjects contemplating disease-modifying
therapy in MS.
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Table 13: Summary of demographic data (ITT Population), WA21092

IFN beta-la CCR E00mg
(H=411l] (=410}
Age (years)
n 411 410
Mean (3D) 36.9 (5.3) 371 (A
Median 37.0 3B.0
Min - Max 18— 55 18 - 56
Age Group (years)
n 411 410
< 40 243 ( 598.1%) 244 ( 59.5%)
»= 40 18 { 40.9%) 166 ( d40.35%)
DEUR Age Group Categories (years)
n 411 410
< 18 i 1]
>= 18 to 65 411 (100.0%) 410 (100.0%)
> 8% a [x]
Sax
n 411 410
Male 139 ( 33.8%) 140 { 34.1%)
Famale 2920 B6.2%) 270 { B5.9%)
Face
n 411 410
American Indian or Alaska Native 0 1.0 0.2%)
Ruian 1 .{ 0.2%) 1}
Black or African American 12 [ 2.9%) 19 [  4.€%)
Whitve 375 { 91.2%) 375 [ 91.5%)
ocher 14 [ 3.4%} 10 { -2.4%)
Muileiple 4 [ 2.2%) 5 (- 1.2%)
Asian Race Subcategories
it 1 0
INDIAN SUBCONTINENT Q 1]
OTHER THAN INDIAN SUBCONTINENT 1 (100.0%) 0
Ethnicity
n 411 410
HISFANIC QR LATINC €l ( 14.8%) 45 ( 11.0%)
HOT HISPANIC OR LATING 315 ( TE.6%F 328 ( BO.0%)
NOT PEFORTED 35 | B.5%) 37 { 9.0%)
IEN beta-la OCR 600my
(B=411}) (M=410)
welghe (kgd
n 410 409
Mean (5D 75.86 (17.32) 7T4.60 (16.33)
Mecian T4.00 12,00
Min = Max 43.0 = 137.4 41.0 - 170.0
Bocdy Mass Index (kg/mI)
n 410 408
Mean (SO} 26.37 (6.03) 25.88 (5.93)
Median 74.92 24.57
Min - Max 1€.% - 55.8 15.8 - EL.7
Region
n 411 410
FOW 30 ( 74.5%) 305 ( T4.4%)
Usa 105 ( 25.5%) 108 { 25.6%)
Fub-Fegion
n 411 410
EUl/Switzerland/Norway 204 ( 49.68) 211 ( 51.5%)
Latin America 35 { 9.5%) 26 ( 6.3%)
Hon-EU + Israel + Africa 64 ( 15.6%) €8 ( 16.6%)
Ush/Canada/Australia 108 ( 26.3%) 105 ( 25.6€%)
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Table 14: Baseline stratification factors, ITT Population, Study WA21092

IFN beta-la OCE 600mg
(N=411) (N=410)

Baselinse EDSS (Roundsd)

n 410 410

Mean (3D) 2.75 (1.29) 2Z.8g (l.24)

Median 2.50 2.50

Min - Max 0.0 - 6.0 0.0 - &.0
Baseline EDSS category

n 410 410

< 4 318 (77.6%) 314 (7¢6.6%)

>= 4 92 (22.4%) S8 (23.4%)
Eegion

n 411 410

ROW 306 (74.5%) 305 (74.4%)

USA 105 (25.5%) 105 (25.6%)

Table 15: Summary of demographic data (ITT Population), WA21093

IFN beta-la OCR. 600mg
(N=418) (N=417)

Age (years)

n 418 417

Mean (SD) 37.4 (9.0) 37.2 (9.1)

Median 38.0 37.0

Min - Max 13 - 55 18 - 55
Age Group (years)

n 418 417

< 40 241 ( 57.7%) 252 { 60.4%)

>= 40 177 ( 42.3%) 165 ( 39.6%)
DSUR Age Group Categoriss (yesars)

n 418 417

< 18 0 0

>= 18 to &5 418 (100.0%) 417 (100.0%)

> 65 0 0
Sex

n 4183 417

Male 138 ( 33.0%) 146 ( 35.0%)

Female 280 ( €7.0%) 271 { 65.0%)
Race

n 418 417

American Indian or Alaska Native 4 .0%) 2 ( 0.5%)

Asian 2 { 0.5%) 2 ( 0.5%)

Black or African American 20 ( 4.8%) 21 ( 5.0%)

Native Hawaiian or other Pacific Islander 0 1 ( 0.2%)

White 382 ( 91.4%) 368 ( 88.2%)

Other 8 ( 2.2%) 19 ( 4.6%)

Multiple 1 ( 0.2%) 4 ( 1.0%)
Lzian Race Subcategoriss

n 2 2

INDIAN SUBCONTINENT 1] 1 ( 50.0%)

OTHER. THAN INDIAN SUBCONTINENT 2 (100.0%) 1 ( 50.0%)
Ethnicity

n 418 417

HISPANIC OR LATINO 51 ( 12.2%) 56 ( 13.4%)

NOT HISPANIC OR LATINO 338 ( 80.9%) 335 ( 80.3%)

NOT REPCRTED 29 ( £.9%) 26 ( 6.2%)
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Table 16: Summary of demographic data (ITT Population), WA21093

IFN besta-la OCR &00mg
(N=41%) (M=417)

Weight (k)

n 411

Mean (3D) 75.85 (17.14)

Median 73.80

Min - Max 38 - 135.0
Body Mass Index (kg/m2)

n 41z 410

Mean (3SD) 26.34 (6.33) 26.42 (5.€9)

Median 25.04 25.33

Min - Max 16.7 - 57.3 15.2 - 45.3
Eegion

n

EOW 304

UShE 114
Sub-Region

n

EU/Switzerland/Norway 182

Latin America 2€

Non-EU + Is 53

UsSh/Canada/Bustralia 157

Table 17: Baseline stratification factors, ITT Population, Study WA21093

TFN beta-la  OCR &00mg
(=418} (1=417)

Baseline EDSS (Rounded)

n 418 417

Mean (SD) 2.84 (1.38) 2.78 (1.30)

Median 2.50 2.50

Min - Max 0.0 - 6.0 0.0 - .0
Baseline EDSS catego

n . 417

< 4 309 315 (75.5%)

>= 4 109 102 (24.5%)
Region

n 418

ROW 304 (72.7%) 305

Ush 14 (27.3%) 112
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Table 18: Baseline disease history- multiple sclerosis (ITT Population), Study WA21092

IFN beta-la OCER &00mg
(N=411) (=410)

Duration since MS Symptom Onset (years)

n 411 410

Mean (3D) .25 (5.98) 6.74 (6.37)

Median 4.62 4.88

Min - Max 0.2 — 34.9 0.2 - 33.86

25%-ile 1.68 1.51

75%—ile 8.95 9.83
Duration since MS Symptom Onset category

n 411 410

<= 3 ¥Years 160 (38.9%) 156 (38.0%)

> 3 to <= 5 Years a0 (14.8%) 50 (12.2%)

> 5 to <= 10 Years 105 (25.5%) 104 (25.4%)

> 10 Years 86 (20.9%) 100 (24.4%)
Duration since BEMS Diagnosis (years)

n 411 410

Mean (3D) 3.71 (4.63) 3.82 (4.80)

Median 1.57 1.53

Min - Max 0.1 - 28.0 0.0 — 28.9

25%—ile 0.49 0.47

75%—ile 5.36 5.75
Duration since EMS Diagnosis category

n 411 410

<= 2 ¥Years 219 (53.3%) 219 (532.4%)

> 2 to <= 5 Years 84 (20.4%) 68 (16.6%)

> 5 to <= 10 Years 61 (14.8%) 79 (15.3%)

> 10 Years 47 (11.4%) 44 (10.7%)
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Table 19: Baseline disease characteristics - relapses (ITT Population), Study WA21092

IFN beta-la
{=411)

OCR. €00mg
(N=410)

Time since last onset
n
Mean (3SD)
Median
Min - Max

Number of relapses in
n
Mean (3D}
Median
Min — Max

Number of relapsss in
n
Mean (3SD)
Median
Min - Max

Time since last onset
n
<= 3 Months
> 3 to <= & Months
> © Months

Number of relapses in

RV TS IS

= 4

Number of relapses in

Vol o 3

Il
=

of MS relapse prior to randomization (years)

410 410
0.47 (0.28) 0.50 (0.29)
0.39 0.43
0.1 - 1.8 0.1 - 1.8
the past year
410 410
1.33 (0.e64) 1.31 (0.¢65)
1.00 1.0
0.0 - 4.0 0.0 - 5.0
the past 2 years
410 410
1.74 (0.91) 1.79 (0.87)
2.00 2.00
1.0 - &.0 1.0 - 7.0

of MS relapse prior to randomization

410
107 (Ze.1%) S0
150 (36.6%) 156
153 (37.3%) 164

the past year

410
10 2.4%) 17
278 (87.8%) 271
103 (25.1%) 105
14 { 3.4%) 14
5 (1.2%) 3
the past Z years

410
0 a0
195 (47.6%) 170
157 (36.3%) 180
35 { 8.5%) 42
23 ( 5.6%) 18

410

(22.
(38.
(40.

=

[ &

—
Las W) B Y S

(41.
(43.
(10.
( 4.

0%)
%)
0%)

.1%)
.1%)
. 6%)
. 4%)
L1%)

5%)
9%)
0%)
4%)
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Table 20: Baseline disease characteristics - brain MRI (ITT Population), Study WA21092

IFN beta-la OCE &00mg
(=411} (N=410)

Number of Gd-enhancing T1 lesions

n 407 405

Mean (SD) 1.87 (5.17) 1.69 (4.18)

Median 0.00 0.00

Min - Max 0.0 - 50.0 0.0 - 48.0
Categorical number of Gd-enhancing T1 lesions

n 407 405

0 252 (61.9%) 233 (57.5%)

1 52 (12.8%) 64 (15.8%)

2 30 ( 7.4%) 30 ( 7.4%)

3 le ( 3.9%) 20 ( 4.9%)

»= 4 57 (14.0%) 58 (14.3%)
Number of Tl hypo intense lesions

n 407 405

Mean (SD) 32.92 (37.17) 33.14 (35.31)

Median 21.00 21.00

Min - Max 0.0 — 247.0 0.0 - 226.0
Volume of T2 lesions (cm3)

n 408 408

Msan (35D} G.74 (11.28) 10.84 (13.90)

Median £.20 5.87

Min - Max 0.0 - &83.5 0.0 - 83.2
Number of T2 lesions

n 408 408

Mean (3D} 51.06 (39.90) 51.04 (39.00)

Median 41.00 40.50

Min - Max 1.0 - 226.0 1.0 - 218.0
Categorical number of T2 lesions

n 408 408

0-5 17 ( 4.2%) 12 { 2.9%)

6 - 9 12 ( 2.9%) 16 ( 3.9%)

> 9 379 (92.9%) 380 (93.1%)
Normalized brain volume (cm3)

n 404 406

Mesan (SD) 1499.18 (87.68) 1500.93 (84.10)

Median 1503.59 1498.7¢

Min - Max 1251.8 - 172%.6 1271.7 - 1736.5
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Table 21: Baseline disease history- multiple sclerosis (ITT Population), Study WA21093

IFN beta-la  OCR 600mg
(I=418) (N=417)

Duration since MS Syﬂmtom_gnset (yearﬁiﬁ
n o !

41
Mean (3D) c.68 (6.13) €.72 (&.10)
Median 5.07 5.16
Min - Max 0.2 - 31.7 J.2 - 33.9
26%-ile 1.68 1.74
15%-ile 9.88 9.30

Duration since MS Symptom

1
or
[
it}
t
Y
C
=
(e

D
e
—
-]

n 418

<= 3 Years 156 (37.8%) 149 (35
> 3 to <= 5 Years 47 (11.2%) 54 (12
> 5 to <= 10 Years 110 (26.3%) 117 (28
> 10 Years 103 (24.6%) 97 (23

Duration since RMS Diagnosis (years)
n 418 417

Mean (SD) 4.13 (5.07) 4.15 (4.95)
Median 1.54 2.10
Min - Max 0.1 - 28.5 .1 - 26.9
20%-ile 0.45 0.42
75%-ile £.45 G.36€
Duration since RMS Diagnosis category

n 418 417

<= 2 Years 220 (BZ.e%) 206 (49.4%)
> 2 to <= 5 Years 70 (le.7%) 79 (18.9%)
> 5 to <= 10 Years 79 (18.9%) 85 (20.4%)
> 10 Years 49 (11.7%) 47 (11.3%)

n represents number of patients contributing to summary statistics.
Percentages are based on n (number of valid valuss).
Percentages are not calculated if n=0.
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Table 22: Baseline disease characteristics - relapses (ITT Population), Study WA21093

TFN beta-la  OCR e00mg
(=413) (N=417)

Time since last onset of MS relapse prior to randomization (years)
n 417 416
Mean (3SD) 0.51 (0.32) 0.50 (0.30)
Median 0.40 0.41
Min - Max 0.1 - 2.0 0.1 - 1.9

Number of relapses in th
1

n
Mean (SD) ' 0.7. 0.ac
Median 1.00 1.00

Min - Max 0.0 - 6.0 0.0 = 5.0
Murber of relapses in the past 2 years

n 417 416

Mean (3D) 1.78 (0.92) 1.73 (0.95)

Median 2.00 2.00

Min - Max 1.0 - &.0 1.0 = 8.0

1
Time since last onset of MS 5 randomization

it

15 ¢ lor
n 417 4le
<= 3 Months 82 (19.7%) 76 (18.3%)
> 3 to <= € Months 166 (40.3%) 17¢ (42.3%)
> © Months 167 (40.0%) 164 (39.4%)

Mumber of relapses in the past year
n 417 416
0 le ( 3.8%) 15 ( 3.6%)
1 280 (e7.1%) Z28Z (67.8%)
2 94 (22.5%) 93 (22.4%)
3 21 ( 5.0%) 22 ( 5.3%)
>= 4 & ( 1.4%) 4 ( 1.0%)

of relapses in

+
iy
D
=
.g_l
Iy}
il

Z:
Yol E_
D
[
|
-
1=
—
)

0 0
1 187 (44.8%) 194 (46.6%)
2 167 (40.0%) 147 (35.3%)
3 41 ( 9.8%) 58 (13.9%)
>= 4 22 ( 5.3%) 17 ( 4.1%)
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Table 23: Baseline disease characteristics - brain MRI (ITT Population), Study WA21093

IFN beta-la OCR 600mg
(N=413) (=417)
Number of Gd-enhancing T1 lesions
n 415 413
Mean (SD) 1.95 (4.8¢) 1.82 (4.9¢)
Median 0.00 0.00
Min - Max 0.0 - 54.0 0.0 - 56.0
Categorical nmumber of Gd-enhancing Tl lesions
n 415 413
0 243 (539.6%) 252 (61.0%)
1 02 (14.9%) 583 (14.0%)
2 38 ( 9.2%) 33 ( 8.0%)
3 14 ( 3.4%) 15 ( 3.6%)
>= 4 58 (14.0%) 55 (13.3%]
Number of Tl hypo intense lesions
n 415 413
Mean (SD) 32.84 (33.07) 31.63 (35.11)
Median 21.00 20.00
Min - Max 0.0 — 184.1 0.0 - 200.0
Volume of T2 lesions (cm3)
n 416 414
Mean (SD) 10.61 (12.30) 10.73 (14.28)
Median 6.15 5.30
Min - Max 0.0 - 7e.1 0.0 — 96.0
Number of T2 lesions
n 416 414
Mean (SD) 51.01 (35.69) 49,26 (38.59)
Median 45.00 39.00
Min - Max 0.0 — 218.1 1.0 - 233.0
Categorical mumber of T2 lesions
n 416 414
0 -5 13 ( 3.1%) 15 ( 3.6%)
6 -9 22 ( 5.3%) 20 ( 4.8%)
> 9 381 (91.6%) 379 (91.5%)
Normalized brain volume (cm3)
I 114 414
Mean (SD) 1501.12 (90.98) 1503.90 (92.63)
Median 1506.54 1510.47

=
Min - Max 1245.9 - 1751.9 1202.7 - 17¢l1.3

7.1.1.12. Results for the primary efficacy outcome

Results for the primary endpoint in both studies (annualised relapse rate, ARR) are summarised in
the table excerpts below, as originally reported in the Summary of Clinical Efficacy. The results
were very similar across studies, indicating high reproducibility of the results: the ARR was 0.292
and 0.290 relapses/year in the two placebo groups, compared to 0.156 and 0.155 in the two
ocrelizumab groups, for Studies WA21092 and WA21093, respectively. This is consistent with rate
ratios of 0.536 and 0.532, values that are highly statistically significant (p < 0.0001) and clinically
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worthwhile, representing a reduction of 46-47% in the relapse rate on ocrelizumab, relative to
active treatment with interferon (3-1a, which is itself clinically superior to placebo.

These results are impressive, especially given that the patients included some subjects with SPMS,
who would normally be considered relatively resistant to treatment. Also, the sponsor has chosen
an active comparator, Rebif that is considered among the most effective of the first-generation
disease-modifying agents in MS. In several other active-controlled MS studies (including the
supportive Phase Il ocrelizumab Study, WA21493), a different dose and formulation of interferon
B-1a has been chosen as the active comparator: Avonex, which is administered as 30pg IM once
weekly. In head-to-head studies, Avonex has shown inferior efficacy results to higher-dose
interferon treatments, so it is possibly easier for a new agent to demonstrate superiority over
Avonex than over Rebif. The sponsor has therefore chosen an ambitious head-to-head design, and
nonetheless achieved results that show clear superiority of ocrelizumab over an accepted and
adequately dosed first-line agent.

It should be noted, however, that Rebif (and other f interferons) are not generally indicated for
subjects with SPMS, so it could be argued that Rebif has been methodologically disadvantaged by
the study design, because it has been used outside its expected target population. This highlights
the need for subgroup analyses assessing the individual disease subtypes.

Table 24: Annualised relapse rate, ITT Population, Study WA21092

Interferon beta-1a Ocrelizumab
Endpoints 44 ng 600 mg
(N=411) (N=410)
Primary endpoint
ARR at 96-weeks N=411 N=410
Rate 0.292 0156
Rate ratio (95% CI) 0.536 (0,400, 0.719)
p-value <0.0001
Table 25: Annualised relapse rate, ITT Population, Study WA21093
IFN beta-1a OCR
Endpoints 44 ng 600 mg
(N=418) (N=417)
Primary endpoint
ARR at 96-weeks N=418 N=417
Rate 0.290 0.155
Rate ratio (95% CI) 0.532 (0.397,0.714)
p-value <0.0001

The sponsor has since reported that one study centre in WA21093 deviated from GCP, and new
results for that study have been submitted that exclude the centre concerned. These revised results
are shown below. The ARR ratio only differs from the original results in the third decimal place,
because only 3 relapses were reported from that centre, and the overall conclusions are not

altered.

The 6 patients randomized at Centre # 209771 experienced a total of 3 PDRs (two in the IFN
group and one in the OCR group (...). Given the small number of patients and PDRs at Centre #
209771, sensitivity analyses excluding patients from this site were consistent with the ITT and
PP main analyses presented in the WA21093 Primary CSR ((Table below)).
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Table 26: Comparison of results of study WA21093 main analyses of primary endpoint for
Study WA21093 (Annualized protocol-defined relapse rate by 2 years) with sensitivity

analyses excluding patients from Centre # 209771

Analysis Adjusted ARR Ratio (95% Cl) p-value
Primary Analysis for Study WA21033

ITT Population 0.532 (0.397, 0.714) <0.0001
PP Population 0.528 (0.391, 0.712) = 0.0001
Sensitivity Analyses Excluding Patients from Center # 209771

ITT Population 0.533(0.397. 0.717) =0.0001
PP Population 0.529 (0.391, 0.715) =0.0001

ARR annualized relapse rate; Cl confidence interval; ITT intent to treat; PP per protocol.

The sponsor also performed a number of sensitivity analyses of the primary endpoint, including
assessments in the PP and Safety populations, and with different statistical models and different
approaches to missing data. As shown in the tables below, the results were similar in all of these
analyses, and produced strong statistical results (p < 0.0001). This strongly suggests that,
considering the whole cohort, the results were statistically robust. The only major methodological
concerns are whether the results in the whole cohort apply to all patient subgroups, particularly

those with SPMS - this was not assessed by the sponsor.

Table 27: Sensitivity analyses of primary endpoint, Study WA21092

Sensitivity Analysis Adjusted ARR Ratio (95% ClI) p-value

Assessment including relapses 0.553 <0.0001

occurring during double blind (0.416, 0.734)

treatment period, as well as

SFU up to 96 weeks

PP Population 0.514 <0.0001
(0.380, 0.696)

Safety Population 0.537 <(0.0001
(0.400, 0.719)

Adjusted for 0.541 <0.0001

additional covariates® (0.405, 0.723)

Poisson model 0.552 <0.0001
(0.432, 0.706)

Assessment of Different Methods for Handling Missing Data

50% imputation® 0.538 n/a
(0.402, 0.718)

100% imputation® 0.537 <0.0001
{0.411, 0.701)

ARR annualized relapse rate, ITT intent to treat, PP per protocol.

? number of relapses occurring within 2 years prior to study entry, presence or absence of
baseline Gd lesions, prior MS treatment, age (<40, =40).

® For patients who discontinued early during the double-blind, double-dummy treatment period
without any protocol-defined relapse in the 30 days prior to discontinuation, 50% of patients
were assigned an event of relapse on day of discontinuation, and 50% were censored on day
of discontinuation

 As in footnote b, except 100% patients who discontinued counted as having had a relapse on
dav of discontinuation.

Submission PM-2016-01580-1-1 Extract from the Clinical Evaluation Report for Ocrelizumab

Page 47 of 171



Therapeutic Goods Administration

Table 28: Sensitivity analyses of primary endpoint, Study WA21093

Sensitivity Analysis Adjusted ARR Ratio (5% CI) p-value

Assessment including relapses 0.5318 <0.0001

accurring during double blind {0,289, 0.691)

treatment period, az well as

SFU up to 96 weeks up to

Week 36

PF Population 0528 <0.0001
(0.391, 0.712)

Safety Population 0532 <0000
(0.397, 0.714)

Adjusted for additional 0.547 =0.0001

baseline covariates” {0.408, 0.732)

Poisson model 0.545 =0_0001
(0,427, 0.697)

Assessment of Different Methods for Handiing Missing Data

J0% impu:ation"' 0.516 n'a
(0.390, 0.684)

100% imputation® 0507 <0000
(0.397, 0.647)

7.1.1.13. Subgroup analyses

In each of the pivotal RMS studies, the sponsor performed a subgroup analysis of the primary
endpoint, with subgroups defined by age, gender, race and region, weight and BMI, EDSS and the
presence or absence of baseline Gd+ lesions. Unfortunately, the sponsor did not assess any
subgroup defined on the basis of disease subtype, despite the fact that the study had broader than
usual inclusion criteria and recruited subjects with RRMS, SPMS and PRMS. Also, the subgroup
analyses were presented in terms of rate ratios, rather than actual ARRs, so subgroups that were
relatively resistant to both interferon (3-1a and ocrelizumab could not be readily identified.

For all subgroups assessed, the overall hazard ratio was favourable, showing a trend to superiority
of ocrelizumab, and in many subgroups the superiority was statistically significant despite the
reduced statistical power associated with analysing a smaller population. For the few exceptions
without significant superiority of ocrelizumab, the subgroups were generally small and in most
cases the analysis was clearly underpowered.
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Table 29: Annualized protocol defined relapse rate by week 96 (Negative Binomial Model)
by Subgroup (ITT Population), Study WA21092
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The results for Study WA21092 are shown in the table above. For subjects without Gd+ lesions at
baseline, the analysis failed to achieve statistical significance despite this being a relatively large
subgroup (containing 252 interferon 3-1a subjects and 233 ocrelizumab subjects). Furthermore,
the 95%CI for the HR in the Gd-negative subgroup, despite being numerically favourable for
ocrelizumab (rate ratio = 0.787), did not overlap the 95%ClI for the HR in the Gd+ subgroup, which
was much more strongly favourable for ocrelizumab (rate ratio = 0.313). This strongly suggests
that ocrelizumab has much better efficacy in Gd+ subjects, or those with highly active disease, and
is not necessarily superior to interferon [3-1a in subjects with less active disease. A qualitatively
similar result was observed in Study WA21093, as shown in the table below, but the 95%Cls for the
HRs in Gd-negative and Gd+ subjects overlapped, and the rate ratios were more similar (Gd-
negative 0.684, Gd+ 0.422).

Table 30: Annualized protocol defined relapse rate by week 96 (Negative Binomial Model)
by Subgroup (ITT Population), Study WA21093
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Both studies also showed a difference in the treatment effect based on age, with younger patients
(< 40 years) showing stronger superiority of ocrelizumab, but a favourable rate ratio was also
observed in older subjects in each study.

Given that these subgroup analyses suggested a stronger treatment effect in younger patients with
more active disease, it would be of particular interest to assess the efficacy of ocrelizumab in
subjects with SPMS, who tend to be older and have less active disease. The sponsor should be asked
to perform subgroup analyses of each study, and both studies pooled, based on the patients’
traditional disease subtype.

Additional analyses were performed based on resistance to first-line agents and disease activity.
According to the sponsor summary of guidance from the EMA:

The sponsor pre-specified the four subgroups of active and highly active disease (containing
both treatment naive patients and patients who had inadequately responded to prior therapy)
in the SAP. This was consistent with the final European MS guideline (EMA/CHMP/771815/
2011, Rev. 2), which recommends that separate conclusions of the efficacy and safety in
patients both with low and highly active MS should be provided at the time of benefit risk
assessment. These subgroups and the results were presented to the Rapporteurs in January at
the MAA pre submission meeting.

The four subgroups of interest are defined in the table below.

Table 31: Subgroup Definitions

Subgroup Definition
Active Inadequate Treated with interferon or glatiramer acetate for at least 1 year and:
Fesponders

—  had at least one relapse in the year prior to randomization OR

-  had at least one baseline T1 Gd-enhancing lesion

Highly Active Treated with interferon or glatiramer acetate for at least 1 year and:
Inadequate - had at least one relapse in the previous year AND
Responders i

- had at least nine T2 hyperintense lesions or at least one T1
Gd-enhancing lesion at baseline

Active Treatment Treatment-naive (had not been treated with any MS medication in
MNalve the 2 years prior to randomization) with at least two relapses in the

previous 2 years and at least cne relapse in the last year prior to
randomization

Highly Active Treatment-naive with at least two relapses in the last year prior to
Treatment Naive randomization and:

- had at least one baseline T1 Gd-enhancing lesion OR
— anincrease in T2 hyperintense lesion count at baseline visit

{changing from 0-5 to 6-9 lesions or from 6-9 lesions
to - 9 lesions), as compared to the prior MRI

Results in these subgroups are shown in the table below for the primary efficacy variable, ARR, and
for the key secondary variable of CDP in the subsequent table. Overall, subgroups with active or
highly active disease at baseline showed a more favourable response to ocrelizumab than subjects
with less active disease, particularly if they were identified as poor responders to first-line agents,
but significant results were nonetheless obtained in the patients without highly active disease or
without non-responder status. This is reassuring, suggesting benefit across a range of clinical
settings, but it should be recalled that, according to entry criteria, all subjects were required to
have some evidence of ongoing relapses. Efficacy in subjects with completely inactive disease
would be expected to be minimal, and ocrelizumab would not ordinarily be considered appropriate
for such subjects.
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Table 32: Annualised relapse rate by clinical subgroup

Annualized Protocol Dafined Relapsa Rata by Week %6 (Negative Binomial Modal) by Subgroups - Inadequate Respondar and Treatmant-Naive,
Inteni-to-Treat Population

Pooled: WAZ1063 and WAZ1083
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Table 33: Annualised relapse rate by clinical subgroup

Time to Onset of COP for at least 12 weeks during the Double-Blind Treatment Perlod by Subgroups - Inadequate Responder
and Treatment-Maive. Intent-to-Treat Population
Foaled: WAZ21092 and WAZ1083

IFM beta-1a  OCR &00mg

(N=823) (N=B27)
Tatal Hazard QCR &00mg  IFN beta-1a

Baseline Risk Factors n n Ewents n Ewvents Ratio 95% C1  p-value (Wald) batter  batter
All Patients 1655 828 113 827 75 0,80 (045, 0.87) 0.0007 il
Active Inadequate responder

Yes 301 148 22 153 12 0,46 (0.23,0.93) 00318 i

Ne 1354 &80 91 674 63 0.64 (046 0.88) D.0066 HilH
Active treatment nalve

Yes 634 3IN 39 323 31 0.72 (0.44,1.18) 0.1750 i

Ne 1021 =7 74 504 44 0,54 (0.37.0.73) 0.0015 il
Highly active inadequate responder
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7.1.1.14. Results for other efficacy outcomes

Results for all of the major endpoints are summarised in the two tables below. Results are shown
separately for Study WA21092 and Study WA21093, but the results were generally very similar
across the two studies. The results for WA21093 do not include the minor adjustment resulting
from exclusion of once centre that violated GCP, but the adjusted results are discussed below the
tables.

Most secondary endpoints showed superiority of ocrelizumab over interferon (-1a. This included
the key measures of disease progression: 12 week and 24 week CDP, in each individual study and
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in the prospective pooled analysis of both studies. In the pooled analysis, both 12- and 24 week
CDP showed hazard ratios of 0.60 in favour of ocrelizumab (p = 0.0006 and p = 0.0025,
respectively), broadly consistent with a 40% reduction in hazard. (The risk of progression over 96
weeks would be expected to be reduced by less than 40%, given that hazard ratios are based on
instantaneous risk reductions: 12 week CDP rates were 9.75% verse 15.18%, consistent with a
36% relative reduction for ocrelizumab; the 24 week CDP rates were 6.51% verse 10.57%,
consistent with a 38% relative reduction for ocrelizumab). MSFC, another measure of disease
progression, showed no significant benefit of ocrelizumab. Given the clear benefits for most other
measures, this may reflect poor sensitivity of the MSFC itself, which is performance-based and
therefore subject to inter-trial variations.

Some subjects actually improved on treatment, despite the fact that they were considered
neurologically stable at baseline. This could partially reflect recovery from unrecognised relapses.
The proportion of subjects showing a 12 week Confirmed Disability Improvement (CDI) was
15.64% in the interferon (3-1a group, compared to 20.7% in the ocrelizumab group (a relative ‘risk’
of improvement of 1.32, p = 0.0194).

Some of the p-values included in the tables appear nominally significant, but are marked as ‘non-
confirmatory’ because they were ranked lower than other endpoints (such as MSFC) that failed to
achieve statistical significance. An alternative approach to multiplicity analysis, modifying p-values
according to the number of endpoints considered, could have rendered some of these non-
confirmatory endpoints significant (NEDA, for instance, showed superiority of ocrelizumab with a
p-value < 0.0001 in each study). Also, the strong concordance between the studies suggests that the
benefit in the proportion of patients achieving NEDA was genuine. This is important, because NEDA
is a highly sought-after goal of MS management, valued by both patients and clinicians. In Study
WAZ21092, NEDA was achieved in 27.1% of interferon (3-1a recipients, compared to 47.4% of
ocrelizumab recipients, consistent with a substantial, clinically relevant benefit. In Study WA21093,
NEDA was achieved in 24.1% of interferon [3-1a recipients, compared to 43.9% of ocrelizumab
recipients, which is broadly similar to the results seen in WA21092 and again represents a notable,
clinically worthwhile achievement. The results suggest that about 5 subjects would need to receive
ocrelizumab in pace of interferon (3-1a 44 pg for 96 weeks to achieve one extra case of NEDA.

MRI endpoints also showed clear benefits for ocrelizumab over interferon (3-1a, consistent with the
clinical endpoints. The number of Gd+ lesions, new/enlarging T2 lesions and new T1 hypointense
lesions all strongly favoured ocrelizumab (p < 0.0001 for each endpoint in each study individually).
The results for Gd+ lesions were particularly striking, with the ocrelizumab groups showing only

5 to 6% of the number of lesions seen in the control group. New/enlarging T2 lesions were reduced
to 17 to 23% of the lesions seen in the control group, and T1 ‘black holes’ were reduced to

36 to 43% of the counts seen in the control group.

Brain volume showed nominal superiority for ocrelizumab in Study WA21092 (p = 0.0042) and a
favourable trend in Study WA21093 (p = 0.09). Given that active inflammation causes brain
swelling, and progressive disease causes atrophy, an effective treatment would be expected to have
a mixed effect on brain volume and clear demonstration of superiority for this endpoint may be
difficult.

Health-related quality of life, as assessed by the SF-36 PCS, showed minor improvements in both
ocrelizumab groups and deteriorations in both interferon (-1a groups. The difference was
nominally significant (but non-confirmatory) in Study WA21093, but not significant in Study
WA21092.

Overall, these secondary endpoints strongly confirm superiority of ocrelizumab over interferon 3-
1a in the overall study population. Most endpoints were clearly concordant across the two studies,
and the different secondary endpoints were broadly consistent with each other and with the
primary endpoint. Measures that clearly relate to inflammation (relapse rate, Gd+ lesions, T2
lesions) showed the strongest results, but benefits were also seen in markers of progression and
accumulated disease burden (12 week and 24 week CDP, as well as T1 ‘black holes’). The
magnitude of the observed benefits was clinically worthwhile.
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Table 34: Summary of primary and secondary efficacy endpoints at week 96 (ITT

Population, WA21092)
Interferon beta-1a Ocrelizumab
Endpoints 44 ng 600 mg
(N=411) (N=410})
Primary endpoint
ARR at 96-weeks N=411 N=410
Rate 0.292 0.156
Rate ratio (95% CI) 0.536 (0.400, 0.719)
p-value <0.0001
Disability
12-week CDP* N=411 N=410
Proportion of patients with events at 96 weeks 12.97 8.31
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.57 (0.37, 0.90)
p-value (Log-rank) 0.0139
12-week CDP (pooled WA21092 and WA21093) N=829 N=827
Proportion of patients with events at 96 weeks 1518 975
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.60 (0.45,0.81)
p-value (Log-rank) 0.0006
24-week CDP* N=411 N=410
Proportion of patients with events at 96 weeks 1057 6.51
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.57 (0.34, 0.95)
p-value (Log-rank) 0.0278
24-week CDP (pooled WA21092 and WA21093)* N=829 N=827
Proportion of patients with events at 96 weeks
(Kaplan Meier estimate) 12.03 758
Hazard ratio (95% CI) 060 (0.43,0.84)
p-value (Log-rank) 0.0025
12-week CDI*® N=306 N=310
Proportion of patients with improvement 12.42 20.00
Relative risk (95% CI) 1.61(1.11, 2.33)
p-value 0.0106
12-week CDI (pooled WA21092 and WA21093)*" N=614 N=628
Proportion of patients with improvement 1564 207
Relative risk (95% CI) 1.33 (1.05, 1.68)
p-value 0.0194
MSFC N=308" N=322°
Mean z-score change from baseline to Week 0174 0213
96 0.039 (-0.039 0.1186)
Mean difference (95% CI) 0.3261

p-value
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Table 35: Summary of primary and secondary efficacy endpoints at week 96 (ITT

Population, WA21092)
Interferon beta-1a Ocrelizumab
Endpoints 44 pg (N=411) 600 mg
(N=410)
Brain MRI
T1 Gd-enhancing lesions N=377° N=388°
Mean number of lesions per MRI scan 0.286 0.016
Rate ratio (95% CI) 0.058 (0.032, 0.104)
p-value <0.0001
New and/or enlarging T2 hyperintense lesions N=378° N=390°
Mean number of lesions per MRI scan 1413 0.323
Rate ratio (95% CI) 0.229 (0174, 0.300)
p-value <0.0001
New T1 hypointense lesions N=377° N=388°
Mean number of lesions per MRI scan 0982 0.420
Rate ratio (95% CI) 0.428(0.328, 0.557)
p-value <0.0001
Brain volume N=267° N=281°
Mean % change from Week 24 to Week 96 -0.741 -0.572
Mean difference (95% CI) 0.168 (0.053, 0.283)
p-value 0.0042°
% Relative reduction (95% CI) 22 807 (8.186, 35.043
Disease Activity
NEDA® N=291 N=289
Proportion of patients with NEDA 271 47 4
Relative risk (95% CI) 1.74(1.39, 2.17)
p-value <0.0001°
Health-Related Quality of Life
SF-36 PCS N=309° N=331°
Mean change from baseline to Week 96 -0.657 0.036
Mean difference (95% CI) 0.693 (-0.414, 1.800)
p-value 0.2193

ARR annualized 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.

* Endpoint not powered for individual study.
#in patients with baseline EDSS score = 2.0.

® humber of patients with measurements at baseline and Week 96

“ humber of patients with MRI scans at Week 96

? humber of patients with MRI scans at Weeks 24 and 96

® non-confirmatory p-value
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Table 36: Summary of primary and secondary efficacy endpoints at week 96 (ITT

Population, WA21093)
IFN beta-1a OCR
Endpoints 44 ng 600 mg
(N=418) (N=417)
Primary endpoint
ARR at 96-weeks N=418 N=417
Rate 0.290 0.155
Rate ratio (95% CI) 0.532 (0.397, 0.714)
p-value <0.0001
Disability
12-week CDP* N=418 N=417
Proportion of patients with events at 96 weeks 17.54 11.14
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.63 (042, 0.92)
p-value (Log-rank) 0.0169
12-week CDP (pooled WA21092 and WA21093)° N=829 N=827
Propaortion of patients with events at 96 weeks
(Kaplan Meier estimate) 1518 975
Hazard ratio (95% CI) 0.60 (0.45, 0.81)
p-value (Log-rank) 0.0006
24-week CDP* N=418 N=417
Proportion of patients with events at 96 weeks 13.63 8.60
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.63 (0.40, 0.98)
p-value (Log-rank) 0.0370
24-week CDP (pooled WA21092 and WA21093)° N=829 N=827
Proportion of patients with events at 96 weeks
(Kaplan Meier estimate) 12.03 758
Hazard ratio (95% CI) 0.60(0.43, 0.84)
p-value (Log-rank) 0.0025
12-week CDI** N=308 N=318
Proportion of patients with improvement 18.83 21.38
Relative risk (95% CI) 1.14 (0.84, 1.56)
p-value 04019
12-week CDI (pooled WA21092 and WA21093)*" N=614 N=628
Proportion of patients with improvement 15.64 20.70
Relative risk (95% CI) 1.33(1.05, 1.68)
p-value 0.0194
MSFC N=269° N=308°
Mean z-score change from baseline to Week 96 0.169 0276
Mean difference (95% CI) 0.107 ( 0.034 0.180)
p-value 0.0040
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Table 37: Summary of primary and secondary efficacy endpoints at week 96 (ITT
Population, WA21093)

Endpoints IFN beta-1a OCR
44 ng 600 mg
(N=411) (N=410)
Brain MRI
T1 Gd-enhancing lesions N=375° N=389°
Mean number of lesions per MR scan 0416 0.021
Rate ratio (95% CI) 0.051 (0.029, 0.089)
p-value <0.0001
MNew and/or enlarging T2 hyperintense lesions N=376° N=390°
Mean number of lesions per MRl scan 1.904 0.325
Rate ratio (95% CI) 0.171 (0130, 0.225)
p-value <0.0001
New T1 hypointense lesions N=375° N=389°
Mean number of lesions per MRI scan 1.255 0.449
Rate ratio (93% CI) 0.357 (0.272,0.470)
p-value <0.0001
Brain volume N=259° N=287°
Mean %change from Week 24 to Week 96 -0.750 -0.638
Mean difference (95% CI) 0.112 (-0.018, 0.241)
p-value 0.0900
% Relative reduction (95% CI) 14 933 (-2.011, 30.174)
Disease Activity
NEDA’ N=270 N=289
Proportion of patients with NEDA 241 439
Relative risk (95% CI) 1.81(1.41,2.32)
p-value <0.0001°
Health Related Quality of Life
SF-36 PCS N=276" N=315"
Mean change from baseline to Week 96 -0.833 0.326
Mean difference (95% CI) 1.159 (0.051, 2.268)
p-value 0.0404°

ARR annualized 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.

* Endpoint not powered for individual study.

% in patients with baseline EDSS score at least 2.0.

® humber of patients with measurements at baseline and Week 96

* humber of patients with MRI scans at Week 96

? humber of patients with MRI scans at Weeks 24 and 96

® non-confirmatory p-value

The results shown in the table above do not account for the recent discovery that one centre in
Study WA21093 violated GCP. Exclusion of this centre makes little difference to the overall
interpretation. For CDP, the event rates and hazard ratios were not affected at all, but the statistical
significance as summarised in the p-values was slightly altered because of the lower patient
numbers. The sponsor summary of these changes is potentially misleading, because they imply that
statistical significance was unchanged - this is only true of HRs, not p-values:

There were no events of 12 week CDP for patients at Centre # 209771. Hazard ratios were
therefore unchanged and there was no impact on the statistical significance when comparing
sensitivity analyses omitting this site with the main analyses presented in the WA21093
Primary CSR ((Table below)). Note that, as in the Primary CSR, the main analysis of 12 week
CDP was conducted using pooled data from both studies WA21092 and WA21093 whereas
sensitivity analyses were conducted using data from Study WA21093 only.
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Table 38: Comparison of results of Study WA21093 main analyses of time to onset of
confirmed disability progression sustained for at least 12 weeks with sensitivity analyses
excluding patients from Centre # 209771

;Analysis Hazard Ratio (95%: CI) p-value |
| Main Analysis for Study WA21093 |
EITT FPopulation 0.63 (0.42, 0.92) 0.0169 |
| PP Population 0.62 (0.42, 0.93) 0.0183 I
?Sensr'ﬁvity Analyses Excluding Patients from Center # 209771 |
[ITT Population 0.63 (0.42, 0.92) 0.0175 |
| PP Population 0.62 (0.42, 0.23) 0.0191

: ARR annualized relapse rate; Cl confidence interval; ITT intent to treat; PP per protocol.
7.1.1.15. Open-label extension

Patients completing the main double-blind study periods of the pivotal studies were invited to
enter an open-label extension (OLE) phase, in which all subjects received ocrelizumab 600mg every
24 weeks. Although the assessment of efficacy during this phase was listed as an exploratory
objective of the original pivotal studies, the OLE was still on-going at the time of the submission and
no efficacy data from this phase was submitted. Given that treatment in the OLE was open-label and
lacked a control group, it would be difficult to draw efficacy conclusions from this data anyway, and
the main value of the OLE is that it allows further assessment of the long-term safety of
ocrelizumab.

7.1.2. Pivotal efficacy study in primary progressive MS, Study WA25046

Protocol: Study WA25046 was a Phase III, multicentre, randomised, parallel-group, double blinded,
placebo controlled study to evaluate the efficacy and safety of ocrelizumab in adults with primary
progressive multiple sclerosis.

The sponsor only submitted one study in primary progressive MS (PPMS), Study WA25046. The
failure to perform additional confirmatory studies in PPMS represents a considerable deficiency in
the overall study program, particularly because there has been no previous study clearly showing
that immunomodulation has a useful role in PPMS. The sole pivotal study with ocrelizumab
therefore lacks even indirect support from the previous published experience with PPMS. The only
other study assessing B cell depletion in PPMS, using rituximab, was negative overall, but did show
efficacy in some subgroups (subjects who were younger, or had Gd+ scans at baseline).

In addition to providing the sole justification for the sponsor second proposed indication (use in
PPMS, to ‘delay disease progression and reduce deterioration in walking speed’), this pivotal study
plays an important supporting role for the first indication, use in ‘relapsing forms of MS'. If the
findings of this study are accepted, and ocrelizumab has useful efficacy in PPMS, that makes it more
likely that it also has efficacy in SPMS, a patient population in which ocrelizumab has not been
adequately studied.

7.1.2.1. Study design, objectives, locations and dates

Study WA25046 was a multicentre, randomised, parallel-group, double-blind, placebo-controlled
study that assessed the efficacy and safety of ocrelizumab in adults with PPMS. Double-blind
treatment was continued for at least 120 weeks; subjects who were recruited early continued
treatment beyond this minimum period.

The primary objective was to assess the efficacy of ocrelizumab 600 mg IV every 24 weeks
compared with placebo, as measured by the time to onset of 12 week CDP in patients with PPMS.
Secondary efficacy endpoints included other measures of disability (24 week CDP and timed

25 foot walk (T25-FW)), brain MRI outcomes (volume of T2 lesions and whole brain volume) and
health related quality of life (SF-36).
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An additional objective was to assess the safety of ocrelizumab in this population.

The study was conducted in 29 countries (182 investigational sites), consisting of: Australia (2),
Austria (5), Belgium (2), Bulgaria (2), Brazil (4), Canada (7), Switzerland (2), Czech Republic (3),
Germany (18), Spain (14), Finland (3), France (17), United Kingdom (5), Greece (3), Hungary (5),
Israel (6), [taly (4), Lithuania (3), Mexico (4), Netherlands (2), Norway (1), New Zealand (2), Peru
(3), Poland (7), Portugal (5), Romania (4), Russian Federation (1), Ukraine (11), USA (37).

The first patient was randomised on 3 March 2011, and the submitted data cover events up to data
cut-off on 24 July 2015.

7.1.2.2. Inclusion and exclusion criteria

Essentially, the study recruited patients aged 18 to 55 years and EDSS 3.0 to 6.5, with a diagnosis of
PPMS as per the revised McDonald criteria (2005), without a history of RRMS, SPMS or progressive
relapsing multiple sclerosis.

Inclusion criteria
Detailed inclusion criteria were listed as follows:

1. Ability to provide written informed consent and to be able to follow the schedule of protocol
assessments

Diagnosis of PPMS in accordance with the revised McDonald criteria (2005)
Ages 18 to 55 years inclusive

EDSS at screening from 3.0 to 6.5 points

v W N

Score of = 2.0 on the Functional Systems (FS) scale for the pyramidal system that is due to
lower extremity findings

6. Disease duration from the onset of MS symptoms:
— a)less than 15 years in patients with an EDSS at screening > 5.0
— b) less than 10 years in patients with an EDSS at screening < 5.0

7. Documented history or presence at screening of at least one of the following laboratory
findings in a CSF specimen (source documentation of laboratory results and method must be
verified):

— a) elevated IgG index
— b) one or more IgG oligoclonal bands detected by isoelectric focusing

8. For sexually active female and male patients of reproductive potential, use of reliable means of
contraception (...)

o

For patients of non-reproductive potential (...):
— Women may be enrolled if postmenopausal (...);
— Men may be enrolled if they are surgically sterile (castration).’
Exclusion criteria

Exclusion criteria were essentially the same as the pivotal RMS studies but relapsing forms of MS
were listed as exclusion criteria instead of PPMS being listed as an exclusion criterion. In general
the exclusion criteria were intended to remove subjects in whom ocrelizumab would be considered
unsafe, and subjects in whom efficacy and safety assessments could be difficult to interpret because
of confounding disease.

7.1.2.3. Study treatments

The overall dose of ocrelizumab was 600 mg every 24 weeks, continued for 120 weeks. Unlike the
RMS studies, ocrelizumab in Study WA25046 was administered as two IV infusions of 300 mg
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separated by 14 days for all treatment cycles (The RMS studies divided the standard 600 mg
ocrelizumab dose into two 300 mg doses for the first cycle but gave single infusions of 600 mg for
subsequent cycles). Accordingly, the regimen used in this study does not quite match the dose in
the proposed PI.

Patients randomised to placebo received matching placebo infusions instead.
7.1.2.4. Efficacy variables and outcomes

The primary efficacy endpoint was the time to onset of 12 week confirmed disability progression
(12 week CDP) over the duration of the double-blind period (at least 120 weeks). As in the RMS
studies, disability progression was defined as an increase of = 1.0 point from baseline EDSS (for
baseline EDSS< 5.5) or an increase of = 0.5 points (for baseline EDSS> 5.5), not attributable to
another aetiology (such as fever, concurrent illness, MS relapse or exacerbation, or concomitant
medication). Disability progression had to be confirmed at a regularly scheduled visit at least 12
weeks after the initial disease progression.

The CSR specified five secondary endpoints, ranked as follows:
The time to onset of 24 week CDP
The change in 25-foot timed walk (25FTW) from baseline to Week 120
The change in total volume of T2 lesions on MRI scans of the brain from baseline to Week 120
The percentage change in total MRI brain volume from Week 24 to Week 120
The change in SF-36 PCS score from baseline to Week 120

To control for multiplicity issues, the sponsor tested the secondary endpoints using a hierarchical
approach, with each endpoint to be analysed and potentially considered significant only if the
primary endpoint and each preceding endpoint had reached a significance level of 0.05.

The CSR also listed several exploratory endpoints:
The proportion of patients with confirmed 12 week disability progression at Week 120
The change in EDSS (mean change and AUC) from baseline to Weeks 48, 96, and 120
The change in MSFC score from baseline to Weeks 48, 96, and 120

The time to confirmed disability progression over the treatment period, defined as an increase
in EDSS that is sustained for at least 12 weeks (0.5 or 1 points, same criteria as for the primary
endpoint time to 12 week CDP) or a 20% increase in 25-foot timed walk that is sustained for at
least 12 weeks, or a 20% increase in the 9-hole peg test that is sustained for at least 12 weeks

The time to sustained 20 percent increase in 25 foot timed walk and 9-hole peg test (9HPT)
The proportion of patients with a 20 percent increase in 25FTW

The proportion of patients with a 20 percent increase in 9HPT

The change in PASAT from baseline to Week 120

The number of gadolinium-enhancing T1 lesions and number of new or enlarging T2 lesions as
detected by brain MRI

The percentage change in cortical grey matter volume from baseline to Week 120
The percentage change in white matter volume from baseline to Week 120
The change from baseline in total non-enhancing T1 lesion volume on MRI scan of the brain

The change in fatigue, as measured by the MFIS total score and subscale scores (Physical
Impact, Cognitive Impact, and Psychological Impact) from baseline to Week 120

The change in quality of life, as measured by the SF-36v2 MCS score from baseline to Week 120
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An additional objective was to explore the PK and PD of effects of ocrelizumab.
7.1.2.5. Randomisation and blinding methods
Patients were randomised to ocrelizumab or placebo in a 2:1 ratio, using an automated IxRS.

Blinding was attempted by using identically appearing active and placebo infusions. Investigators
assessing the EDSS and other efficacy measures were blinded to treatment allocation and were not
directly involved in the patient’s management. MRIs were reported using a centralised, blinded
approach, with reporting radiologists not involved in the patient’s care.

[t is possible that some patients or clinicians became unblinded through tell-tale side effects,
particularly IRRs, which were more common with ocrelizumab than placebo.

The extent to which the double-blind was maintained was not assessed. This could have been
achieved by asking subjects and clinicians to guess the assigned treatment at the end of the blinded
study period. The failure to assess this was a significant methodological flaw in the study.

7.1.2.6. Analysis populations

The sponsor defined ITT, PP and Safety Populations as previously described for the RMS studies. All
major efficacy analyses were performed in the ITT population, with additional sensitivity analyses
in the PP population.

7.1.2.7. Statistical methods

For the primary endpoint, the time to onset of 12 week-confirmed CDP, the ocrelizumab and the
placebo groups were compared using a two-sided log-rank test stratifying by geographic region (US
versus ROW) and age (< 45 versus > 45). The proportion of patients with confirmed disability
progression was estimated using a Kaplan-Meier approach. The overall hazard ratio for 12 week
CDP was estimated using a stratified Cox regression model with the same stratification factors.

Missing confirmation data for initial episodes of disease progression were handled by imputation if
the patient discontinued prematurely. The sponsor provided a justification of this approach in the
CSR:

There is evidence of higher EDSS confirmation rates in progressive versus relapsing MS with
confirmation rates in progressive patients for 12 week CDP of approximately 80%. A PPMS
patient who experiences initial disease progression (IDP) has an increased risk of disability
progression compared to other patients without an initial event who are still ongoing in the
treatment period. Patients who had an IDP and then discontinued the treatment early with no
confirmatory EDSS assessments were, therefore, not censored as this would introduce
substantial bias. This IDP was used as an event and these events are subsequently referred to
as imputed events.

Patients who had initial disability progression with no confirmatory EDSS assessment and
who were on treatment at time of CCOD were censored at the date of their last EDSS
assessment. Patients who did not have initial disability progression at time of CCOD, time of
early discontinuation, or loss to follow up were censored at the date of their last EDSS
assessment that occurred during the treatment period.

This approach was reasonable, because most initial progressions in PPMS go on to become
permanent progressions - this differs from the situation in RRMS, where many deteriorations in
neurological function are due to relapses, and subsequently resolve. Patients who progress and
then drop out prematurely are particularly likely to have suffered from disease progression. The
sponsor also performed sensitivity analyses without imputation or with 50% of IDP assumed to
progress to CDP. (The assumption of 50% confirmation produced significant results, but the
analysis with no imputation did not achieve significance).

Secondary efficacy endpoints were also stratified by geographical region (United States versus
ROW) and age (< 45 years versus > 45). The main statistical methods used are summarised in the
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table below, and included log rank tests, Cox regression, analysis of covariance (ANCOVA) and a
mixed-effects model for repeated measures (MMRM).

Table 39: Statistical analysis of primary and secondary efficacy endpoints, Study WA25046

Endpoint ] Statistical Model | Srtratification/adjusting factors
Primary Endpoint
Time to onset of COP for at Log-rank test for Age (= 45 vs, = 43 years),
|east 12 wasks p-value, : :
hical US vs. ROW
Cox regression (for i b il sk :'
estimation of hazard
ratio (HR))
Secondary Endpoints
Disability
Time to onset of COP for at Log-rank test for Age (= 45 vs, = 45 years),
least 24 weeks p-UE!I.JE. hical . us ROW
Cox regression (for i i il i it ;I
estimation of hazard
rafio (HR))
Change in Timed 25-Foot Walk | ranked ANCOVA with Baseline T25FTW, age (= 45 vs.
Relative Ratio to Basaline at LOCF for p-value; - 45 years),
Weeak 120 MMRM for treatment ! i
asficiatia geographical region (LIS vs. ROW)
Brain MRI
T2 Lesion Volume Relative ranked ANCOWVA with Baseline T2 lesion volume, age
Ratio to Baseline at Week 120 LOCF for p-value; (< 45 s, > 45 years),
MMRM for treatment : :
MG geographical region (LIS vs. ROW)
Percent Change from Week 24 MMRM Week 24 brain volume age (= 45
to Week 120 in Total Brain vs. =~ 45 ysars)
Volume ' g
geographical region (U3 vs. ROW)
Quality of Life
Mean change from bassline in MMREM Bassline SF-28 PCS, age (= 45
SF-36 PCS w5, = 45 years),
geographical region (US vs. ROW)

7.1.2.8. Sample size

Based on a rituximab Phase II/I1I trial in adults with PPMS (Study U2786g), the two-year
progression rate among ocrelizumab recipients was predicted to be 30%, compared to 43% among
placebo recipients. A two-group test of equal exponential survival with exponential dropout was
used to determine the required sample size for 12 week CDP. A total of 253 disability events were
expected to be required to maintain adequate statistical power. With a 2:1 randomisation ratio, a
one-year accrual period, with an estimated 3.5 year maximum treatment period, and assuming a
dropout rate of 20% over 2 years, the total sample size of 630 patients was expected to provide
approximately 80% power for a type I error rate of 0.01, or approximately 92% power for a
traditional type I error rate of 0.05.

The study randomised 732 patients, exceeding its recruitment targets, and it achieved significance
for its primary endpoint, suggesting it was adequately powered.

7.1.2.9. Participant flow

A total of 732 patients were randomised into the study and entered the ITT population: placebo
244 patients verse ocrelizumab 488 patients. Of these, 725 received at least one dose of study
medication (placebo 243 patients verse ocrelizumab 482 patients). A total of 549 patients (placebo
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162 patients, 66%, verse ocrelizumab 387 patients, 79%) were still ongoing with double-blind
treatment at the close of study (CCOD).

Patient disposition is summarised in the figure below. Most subjects reached the minimum planned
treatment period of 120 weeks (ocrelizumab 82%, placebo 71%). Overall, these completion rates
are acceptable for a study of this nature. Early dropouts were more common in the placebo group,
which could have produced a slight withdrawal bias against ocrelizumab, given that subjects who
are doing poorly in a study are usually more likely to withdraw. As shown in the table below the
figure, the excess in premature withdrawals in the placebo group was mainly due to ‘lack of
efficacy’ (11% versus 4%) and ‘withdrawal by subject’ (9% versus 5%). Withdrawals due to
adverse events were similar in the two groups (5% placebo verse 4% ocrelizumab).

Figure 12: Overview of patient disposition (All patients, Study WA25046)
N=843

Randomized
N=732

Y

l )

Placebo OCR
Withdrawn N=244 N=488. Withdrawn
before before
dosing v dosing
N=1 Received Received N=6
treatment treatment
NE243 (100%) N=482 (99%)

Did not enter . + N=69 N80 » Did mot enter
SFU * ‘Withdrawn Il I Withdrawn > SFU
N=36 (15%) N=81(33%) Completed Completed N=95 (20%) N=34 (7%)
N=12 treatment to treatment to N=15

¥ Week 120 Week 120 = ¥
Withdrawn |+ Entered SFU N=174 (71%) N=402 (82%) Entered SFU » Withdrawn
N=11 (5%) N=45 (18%) N ¢ N=61 (13%) N=24 {5%)
y
¢—‘—¢ Ongoing at Ongoing at ¢—‘—¢
CCOD CCoD
Completed Ongoing N=162 (66%) MN=387 (79%) Completed Ongoing
N=28 (12%) N=5 (3%) N=20 (4%} N=17 (4%)

Table 40: Reasons for withdrawal from the double-blind treatment period (ITT Population,
Study WA25046)

7.1.2.10. Major protocol violations/deviations

A total of 157 major protocol deviations occurred in 68 patients. Of these, 75 were deviations
related to the inclusion or exclusion criteria, and 82 were deviations during study conduct. With
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the exception of one patient, all other patients with reported major protocol deviations remained
on treatment after it was decided that the deviation did not compromise patient safety.

The PP population consisted of 702 patients (96% of the ITT population), with the remaining 30
ITT patients excluded from the PP group because of significant protocol violations. The PP
population was balanced across the two treatment groups (232 (95% of ITT) placebo, 470 (96%)
ocrelizumab).

The main reasons for exclusion from the PP population were listed by the sponsor as follows:

Received no dose of study treatment (placebo (1 patient, 0.4%) and ocrelizumab (6 patients,
1.2%)).

Received study medication that had been mishandled (for example, incorrect storage
temperature, administration of study drug that had exceeded permissible stability criteria)
(placebo (7 patients, 3%) and ocrelizumab (10 patients, 2%)).

Received ocrelizumab/ placebo other than the group to which they had been randomised
(placebo (4 patients, 2%) and ocrelizumab (0 patients)).

Did not meet the criteria for diagnosis of PPMS in accordance with the revised McDonald
criteria (placebo (0 patients) and ocrelizumab (1 patient, 0.2%).

Did not meet the EDSS screening criteria (placebo (0 patients) and ocrelizumab (1 patient,
0.2%).

In addition, four placebo patients received one dose of ocrelizumab instead of placebo for one of
their study visits.

The number of protocol violations is acceptable for a study of this nature. Overall, these violations
are not likely to have led to any substantial biases in favour of active treatment and, if there was
any effect on the results, the failure to administer active drug to some patients may have led to a
slight underestimate of the treatment effect.

7.1.2.11. Baseline data

The two treatment groups were well matched for demographic factors at baseline. About 50% of
subjects were male, which is typical of the PPMS population and different from the usual 2:1 female
preponderance seen in RRMS. The median age was 46 years (range 18 to 56 years).

The treatment groups were also reasonably well-matched for baseline stratification factors, and for
disease characteristics, as shown in the subsequent tables. The placebo group had a shorter disease
duration, overall, as shown in the mean and median disease duration, as well as the proportion
with disease duration < 3 years (22% placebo verse 17% ocrelizumab). The proportion with very
long-standing disease (> 10 years) was similar (15% placebo verse 17% ocrelizumab).

Consistent with the general reduction in active inflammatory disease in PPMS, baseline MRI
showed that the majority of patients had no T1 Gd+ lesions, and the proportions were similar in the
two groups (placebo 75% verse ocrelizumab 73%). Other MRI measures were also well matched at
baseline, as shown below.
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Table 41: Summary of demographic data (ITT Population, Study WA25046)

Placsbo OCR 600
(=244} (N=483)

Age (years)

n 244 423
M=an (SD) 44.4 (8.3) 44.7 (7.9)
Median 46.0 46.0
Min - Max 18 - 56 20 - 56
Age Group (y=sars)
n 244 438
<= 45 118 { 4B.4%) 230 { 47.1%)
> 45 126 ( 51.6%) 258 ( 52.9%)
DSUR Age Group Categories (years)
1 44 43
< 18 Q 1]
>= 18 To &5 244 (100.0%) 458 (100.0%)
> B85 o 0
2X
n 49
3 251 ( S1

244
Indian or Alaska Mative ] 5
African Rmsrican 5 { 2.0%) ]
235 ( 56.3%) 454
4 { 1.6%) Le

Ethnicity
n 244 426
HISPANIC CFE LATINO 14 { 5.7%) 32 [ 6.6%)
NOT HISPANIC OR LATIND 206 ( B4.4%) 385 { 79.2%)
NOT EEEQRTED 16 { &.6%) 51 ( 10.5%)
URENCU g2 32.3%) 18 ( 3.M%)
Weight (kg)
n 45¢
Mean (SD) 72.46 (17.11)
Median 71.00

Min — Max

Placebo
(M=244)

zaz 43
25.03 (4.7 24.54 (4.82)
n E 5
]

23.85 24.03
le.4 - 44.4 13.2 - 4.4

Faglon
h 244 483
ROW 210 { BE.1%) 421 ( 5€.23%)
USH 34 ( 13.58%) 67 ( 13.7%)
Sub-Region
n 244 433
EU/Switzerland/Norway 157 ( B4.3%)
Latin Emsrica & ( 2.5%)
Mon + Israsl + Africa 32 (13.1%)
UsA/Canada/Australia/lew Zealand 49 ( 20.1%)
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Table 42: Stratification factors, ITT Population, Study WA25046

Placeba OCE. 600mg
(H=244) (N=488)

ROW 210 (Be.l%) 421 (86.3%

! )
ISR 34 (13.5%) 67 (13.7%)
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Table 44: Baseline MRI characteristics, ITT population, Study WA25046

7.1.2.12. Results for the primary efficacy outcome

The study met its primary endpoint with a 24% reduction in the instantaneous hazard for 12 week
CDP in the ocrelizumab group compared with placebo (hazard ratio 0.76 (95% CI: 0.59, 0.98),

p = 0.0321).The p-value achieved satisfied standard significance thresholds, but not the p-value of
0.01 anticipated by the sponsor during pre-study guidance discussions.

Over the main 120 week treatment period, 34.0% of placebo subjects and 30.2% of ocrelizumab
subjects were estimated to have 12 week confirmed progression. The ocrelizumab group reached
the 12 week CDP endpoint with 89% of the placebo incidence (30.2/34.0 = 0.89), for a relative risk
reduction over 120 weeks of 11%. The absolute risk reduction was 3.8%, implying that about 26
subjects would need to receive treatment for 120 weeks to prevent one case of 12 week CDP. This
is a very modest achievement, albeit one that is likely to be perceived as worthwhile by some
patients and clinicians.

Table 45: Primary endpoint, 12 week confirmed disability progression (ITT,
Study WA25046)

. Placebo Ocrelizumab 600 mg
Endpoints (N=244) (N=488)
PRIMARY ENDPOINT
12-Week CDP N=244 N=487

Propaortion of patients with events at 120 weeks 0.340 0.302
(Kaplan Meier estimate)

Hazard ratio (95% CI) 0.76 (0.59, 0.98)

p-value (Log-rank) 0.0321
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In terms of the extent to which progression was delayed, visual inspection of the Kaplan-Meier plot
suggests that ocrelizumab recipients progressed about 18 weeks later than the placebo recipients,
but the sponsor did not present the results in terms of delay. To provide more clinical context, this
should be estimated.

Figure 13: Kaplan-Meier plot of time to onset of 12-week confirmed disability progression
during the double-blind treatment period (With Imputation, ITT Population,
Study WA25046)
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The sponsor also performed a number of sensitivity analyses of the primary endpoint, using
alternative imputation methods (including no imputation), or excluding subjects with potentially
confounding factors, such as relapses. Not all of these alternative methods achieved statistical
significance, but most of the important ones did, including the analysis in the PP population and an
analysis excluding relapsing subjects. In general, analyses with lower populations were under-
powered and did not achieve significance, and so did analyses which produced lower event rates by
assuming that all initial but unconfirmed progressions resolved. Even when significance was not
achieved, the hazard ratios remained favourable, and broadly consistent with the primary analysis.

This sensitivity analysis suggests that the results were not completely robust, because without
imputing events the study would have produce a negative result, but the most realistic approaches
to imputation (including the prospectively declared method) did produce a significant result. Also,
as discussed below, most secondary endpoints were also positive, including objective radiological
evaluator endpoints. On balance, this suggests that the treatment effect in this population is
genuine, and the believes that the study should be accepted as positive, albeit with only modest
clinical benefit. Some caution is needed in reaching this conclusion, though, because the study
stands alone as the only submitted study of ocrelizumab in PPMS. If the sponsor use of imputed
events in this single study were not accepted, the case for using ocrelizumab in PPMS would be
very weak. The overall robustness of the evidence would have been greatly enhanced if the sponsor
had submitted a second pivotal study in PPMS, or even a single Phase II supportive study in PPMS.
These concerns are particularly relevant for PPMS, given the overall lack of evidence that immune
modulation is useful in this disease subtype.
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Table 46: Sensitivity analyses of primary endpoint (12-Week CDP), Study WA25046

Sensitivity Analysis Patients with event / N Hazard Ratio p-value
(95% CI)
Placebo OCR

PP Population 91 /232 153 /468 | 0.74 (0.57, 0.96) 0.0239
{summary and plot)
ITT population with multiple # = 0.78 (060, 1.02) =
imputation
(summary)
ITT population without 84 /244 151 /487 | 0.82(0.63,1.07) 0.1477
imputation
{summary and plot)
Influence of early 04 /244 160 /487 | 0.78 (0.60, 1.00) 0.0500

progression events, by
omission of EDSS
assessments from
randomization to Week 12
(<83 days after
randomization) (ITT
Population)

(summary )

Analysis using planned 83 1209 145 /420 | 0.79(0.60, 1.04) 0.0867
number of patients, i.e, using
first 630 patients randomized
(ITT Population) (summary)

Adjustment with additional 46 /244 160 /487 | 0.76 (0.59, 0.98) 0.0321
strata for presence of T1 Gd-
enhancing lesions (present /
absent) and baseline EDSS
{£5.5 vs. > 5.5) (summary)

Exclusion of patients with 771204 144 /456 0.74 (0.56, 0.98) 0.0324
clinical relapses (including
protocol-defined relapses)

(summary and plot)

*Analysis including a7 /244 166 /487 0.80 (0.62, 1.02) 0.0736
progression after
treatment discontinuation

(summary and listing)

*Imputation by efficacy 92 /244 156 /487 0.77 (0.60, 1.00) 0.0490
related reason for
withdrawal / withdrawal by
subject

{summary)

*Analysis excluding CODP 92 /244 157 /1487 0.78 (0.60, 1.01) 0.0561
events where a PDR was
experienced from 30 days
preceding an IDP or
between |DP and CDP
{summary)

7.1.2.13. Subgroup analyses of primary efficacy outcome

The sponsor performed a number of subgroup analyses of the primary endpoint, 12 week CDP,
assessing the effect of age, gender, baseline EDSS, baseline Gd+ lesions, prior treatment and disease
duration. Most of these analyses were underpowered and did not achieve statistical significance,
but all showed trends in favour of ocrelizumab, and were broadly consistent with the results in the
full study cohort (see table below).
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None of the factors produced a significant statistical interaction with the treatment effect (second
table below). Reassuringly, the hazard ratio was favourable in subjects with a long duration of
disease or a high EDSS, a population in which the diagnosis of primary progressive MS has had
many years to be established. On the other hand, several factors that were shown to affect
responsiveness of PPMS to rituximab, another B cell depleting agent, seemed to have a broadly
similar effect in this study. With rituximab, greater responsiveness (relative to placebo) was seen in
younger patients and in those with baseline Gd+ MRI lesions. Similarly, for ocrelizumab, the HR
was more favourable in subjects < 45 yrs (HR 0.64 versus 0.88) and in those with Gd+ scans at
baseline (HR 0.65 versus 0.84). The subgroup analysis of age in the ocrelizumab study differed
from the one previously performed in rituximab in that the ocrelizumab analysis split the cohort at
age 45 years, instead of at age 50. Although the trend for ocrelizumab remained weakly favourable
in subjects aged > 45 (HR 0.88), it might be expected that subjects aged > 50 would have an even
less favourable response to ocrelizumab. In the rituximab study, the median age of patients was 51
years, whereas the median age in the ocrelizumab study was 46 years, and this could account, in
part, for the more favourable results observed in the ocrelizumab study. In both the current study
and the rituximab study, only 25% of the patients demonstrated Gd+ on baseline brain MRI.

Raw event rates in these subgroups can be calculated from the table below, and converted to
approximate relative risks over the 12 week study period. For older subjects, the event rate was
47/126 (0.373 events per study period) with placebo, and 89/257 (0.346) with ocrelizumab,
consistent with a relative risk reduction of approximately 7% ((0.373-0.346)/0.373 x 100). The
absolute risk reduction of 0.027 events per study period, implying that 37 such subjects would
need to receive ocrelizumab for 120 weeks to prevent one event of 12 week CDP. Similar
calculations can be performed for subgroups with high EDSS or inactive MRI scans, producing
qualitatively similar conclusions.

Overall, the results suggest that a substantial part of the benefit of ocrelizumab in the PPMS
population arises in younger subjects with active inflammatory disease, who may have pathogenic
mechanisms more similar to those in RRMS. It should be recalled that many radiological lesions in
MS are clinically silent, so there is clinical overlap between SPMS and PPMS; if early plaques appear
in clinically silent regions, a patient could be classified as having PPMS, when another patient with
an otherwise similar disease pattern would be classified as having RRMS and then SPMS, simply
because the plaques appeared in different locations and caused clinically obvert relapses. To some
extent, patients with the diagnostic label of PPMS and have Gd+ lesions on MRI, may have more in
common with SPMS patients than with other PPMS patients who have no active lesions. The
younger, Gd+ PPMS patients appear to be the most appropriate ones to receive ocrelizumab. The
clinical benefit in older PPMS patients and/or inactive scans may be minimal, and has not been fully
defined.
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Table 47: Subgroup analyses of 12-week CDP (With Imputation), Study WA25046
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7.1.2.14. Results for other efficacy outcomes

Results for secondary endpoints were generally favourable, demonstrating statistically significant
efficacy of ocrelizumab versus placebo.

Ocrelizumab was associated with in a 25% hazard reduction for 24 week CDP in the ocrelizumab
group compared with placebo (hazard ratio 0.75 (95% CI: 0.58, 0.98), p = 0.0365), which is very
similar to the results observed with 12 week CDP, suggesting that the results did not critically
depend on the precise definition of progression.

Ocrelizumab was also associated with a 29% relative reduction in the T25-FW progression rate
from baseline to Week 120 compared with placebo (p = 0.0404).
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Ocrelizumab decreased the percentage change in total volume of T2 hyperintense lesions from
baseline to Week 120. Changes were expressed as ratios compared to the baseline lesion volume,
with the adjusted geometric mean of the ratios showing 0.966 for ocrelizumab and 1.074 for
placebo, consistent with a decrease of 3.4% in the ocrelizumab group and an increase of 7.4% in
patients on placebo (p < 0.0001 by ranked ANCOVA).

Table 49: Changes in T2 hyperintense lesion volume, ITT Population, Study WA25046

| Placebo | ocr 600 mg
(M= 244) | (N=488)
Baseline
n | 234 454
Mean (em’) (SE} 11.038 (0.858) 12,761 (0.708)
Week 120 (Ratio Relative to Baseline)
[ n [183 ["a00
Adjusted Geometric Mean 1.074 0.966
85% Cl Adjusted Geometric Mean 1.050, 1.0589 0.950, 0.983
Ratic of Adjusted Geometric Means 0.800
95% CI for Ratio of Adjusted Geometric Means 0.878, 0.924
Adjusted Geometric Mean (% change) T428 =3.366
85% Cl for Adjusted Geometric Mean 4 987, 9.842 -4.987 -1.718
(% change})
p-value (Ranked ANCOWVA) < 0.0001

Using a similar approach, ocrelizumab was shown to be associated with a 17.5% relative reduction
in the brain volume loss from Week 24 to Week 120, compared with placebo (p = 0.0206).

Table 50: Changes in total brain volume, ITT Population, Study WA25046

Placebo OCR 600 mg
(N=244) (N=488)
Week 24
n 203 407
Mean (cm’) (SE) 1467.186 (6.24) 1458.473 (4.17)
Week 120 (% Change relative to Week 24)
n 150 325
Adjusted Mean (% change) -1.083 -0.902
95% C| for Adjusted Mean -1.236, -0.851 -1.004, -0.755
Difference in Adjusted Means 0.182
#5% CI for Difference in Adjusted Means 0.030, 0.354
Ralative reduction (%) 17.475
95% Cl for Relative Reduction 3.208, 29.251
p-valua 0.0208

The only secondary endpoint that failed to achieve significance was the change in quality of life
(QoL) as measured by SF-36 Physical Component Summary Score (SF36-PCS). Patients in the
ocrelizumab group experienced a reduction of 0.73 points (a slight worsening of QoL) in the SF36-
PCS score from baseline to Week 120 compared with a greater (more adverse) reduction of 1.11
points in the placebo group (p = 0.6034).

The table below summarises these secondary endpoints, along with the primary endpoint, showing
that the results were reasonably concordant across multiple measures.
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Table 51: Primary and Secondary Efficacy Endpoints at Week 120 (ITT Population)

Flacebo Ocrelizumab 600 mg
rdpan (N=244) {N=488)
PRIMARY ENDPOINT
12-Week COP WN=244 M=487
Proportion of patients with events at 120 weeks 0.340 0.302
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.76 (0.59, 0,99)
p-value (Log-rank) 0.0321
SECONDARY ENDPQINTS
Disability
24-Week COP M=244 N=447
Proportion of patients with events at 120 weeks 0327 0.283
(Kaplan Meier esiimate)
Hazard ratio 1550'0 |:|:I 0.75 (0.58, 0.98)
p-value (Log-rank) 0.0365
Change in Timed 25-Foot Walk Relative Ratio lo N=174 N=397
Baseline at Week 120 (MMRM)
Adjusted Geometric Mean 1.551 1.389
Ratio of Adjusted Geometric Means (85% Cl) 0.866 (0.79, 1.01)
% Relative reduction (95% CI) 29.337 (-1.62, 51.46)
p-value (ranked ANCOVA) 0.0404
Brain MRI
T2 Lesion Volume Relative Ratio to Baseline at Week =123 N=400
120 (MMRM)
Adjusted Geometric Mean 1.074 0.966
Ratio of Adjusted Geometric Means {95% CI) 0500 (0.88,0.92)
Adjusted Geometric Mean (% change) 7426 -3.366
p-value (ranked ANCOWVA) < 0,0001
Percent Change from Week 24 to Week 120 in Tolal N=150 N=325
Brain Volume (MMRM)
Adjusted Mean (% change) -1.093 .0.902
Difference of Adjusted Means (85% CI) 0.192 {0.03.0.35)
% Relative reducton (95% CI) 17.475 (3.21, 28.25)
p-value 0.0206
Quality of Life
Change from Baseline in 3F-36 PCS Score (MMRM) N=128 N=292
Adjusted Mean -1.108 0.7
Difference of Adjusted Means (95% CI) 0.377 (-1.05, 1.80)
p-value 0.6034

CDP confirmed disability progression, SF-38 PCS Short Form 36 Physical Component Summary

7.2. Other efficacy studies
7.2.1. Supportive, dose ranging, Phase II Study in RRMS WA21493

‘Phase I, multicentre, randomized, parallel group, partially blinded, placebo and Avonex controlled
dose finding study to evaluate the efficacy as measured by brain MRI lesions, and safety of 2 dose
regimens of ocrelizumab in patients with RRMS.’

7.2.1.1.  Study design, objectives, locations and dates

Study WA21493 (randomised n = 220, treated n = 218) was the only submitted study that focussed
exclusively on the traditional target population for disease-modifying MS agents: subjects with
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RRMS. It was not submitted as a pivotal study, and it was not sufficiently rigorous to allow
definitive demonstration of efficacy in this important patient population. It was a Phase I,
multicentre, randomised, 4-arm parallel-group, partially-double-blind, dose-finding study, which
used two blinded doses of ocrelizumab (2000mg and 600mg IV, at the start of the 24 week
treatment cycle), a blinded IV placebo control group, and an open-label IM active comparator group
(interferon (3-1a, Avonex) to evaluate the efficacy of ocrelizumab as measured by brain MRI lesions.
An important additional focus was the safety of 2 different dose regimens of ocrelizumab in
patients with RRMS. The relatively small size (n = 218) and short duration of blinded treatment (24
weeks), as well as the non-clinical primary efficacy measure (based on MRI) prevent this from
being considered as a major supportive study, but it was useful as a minor dose-finding study and
supports the overall findings of the two pivotal studies in RMS.

Most subjects also received ocrelizumab during an open-label extension (OLE), for up to four 24
week cycles of treatment in total. Without a control treatment, this part of the study provided
efficacy data of very limited value.

Objectives were listed in the CSR as follows:
Primary:

— To investigate the effect of ocrelizumab given as two dose regimens of 600 or 1000 mg
intravenously on the total number of gadolinium-enhancing T1 lesions observed on
magnetic resonance imaging (MRI) scans of the brain at weeks 12, 16, 20 and 24 as
compared to placebo.

Secondary:
— annualised protocol-defined relapse rate (ARR) by week 24
— proportion of patients who remained relapse free by week 24 (protocol-defined relapses)

— total number of gadolinium-enhancing T1 lesions observed on MRI scans of the brain at
weeks 4, 8,12, 16, 20, and 24

— total number of new gadolinium-enhancing T1 lesions on MRI scans of the brain at weeks 4,
8,12,16, 20, and 24

— change in total volume of T2 lesions on MRI scans of the brain from baseline to week 24

— evaluation of the safety and tolerability of two dose regimens of OCR in patients with RRMS
as compared with placebo and Avonex at week 24 and the overall safety of OCR
administered for up to 96 weeks

— investigation of the pharmacokinetics and other pharmacodynamic study endpoints of OCR.
The study was conducted in 79 centres from Europe and North America.

Including the OLE period, the study period covered by the original CSR was 13 January 2008 - 9
March 2012. Open-label follow-up was continuing at the time of data cut-off, and the sponsor has
since submitted an updated CSR that provides safety data collected up to 22 January 2015. The
primary (blinded) analysis period was only up to 24 weeks.

7.2.1.2. Inclusion and exclusion criteria

Subjects of either gender were eligible of they were aged 18 to 55 years, inclusive, and had RRMS in
accordance with the standard McDonald criteria available at the time the study commenced.
Patients had to have experienced at least two documented relapses within the previous 3 years
prior to screening, with at least one of these within the year prior to screening.

The detailed inclusion criteria were listed in the CSR as follows:

Ability to provide written informed consent and to be compliant with the schedule of protocol
assessments
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Diagnosis of RRMS in accordance with the revised McDonald criteria (2005)
Ages 18 to 55 years inclusive

At least two documented relapses within the last 3 years prior to screening, at least one of
which occurred within the last year prior to screening

EDSS at baseline from 1.0 to 6.0 points
Evidence of MS disease burden as defined below:

— Atleast six T2 lesions on an MRI scan done in the year prior to screening, based on local
reading. Should an MRI scan be unavailable within the last year or showing less than six T2
lesions, a screening MRI scan with at least six T2 lesions is required for the patient to be
eligible, OR

— Patient had 2 documented relapses within the year prior to screening

For sexually active female and male patients of reproductive potential, use of reliable means of
contraception

Exclusion criteria closely resembled those of the pivotal studies (apart from the criteria directly
related to the MS disease subtype, which differed across studies according to the subtype being
studied).

7.2.1.3. Study treatments

The study had four treatment arms, but only the first treatment cycle of 24 weeks was randomised,
and most subjects reverted to open-label ocrelizumab 600mg for subsequent cycles, which was
chosen as the preferred dose in the OLE phase. The higher dose of ocrelizumab, 2000 mg, was
discontinued after the first cycle; this group received 1000 mg for Cycles 2 and 3, and 600 mg for
Cycle 4, in an unblinded fashion. (This pattern was described inaccurately in some parts of the
provided synopses, without mention of the dose change between Cycles 3 and 4). For the first cycle,
Groups A, B and C received the total blinded dose in two divided infusions given14 days apart.

Group A (IV): ocrelizumab 2000 mg (1 dose); ocrelizumab 1000 mg (2 doses); ocrelizumab
600mg (1 dose)

Group B (IV): ocrelizumab 600 mg (4 doses)
Group C (IV): Placebo (1 dose); ocrelizumab 600 mg (3 doses)
Group D (IM): IFN 30 ug (1 dose); ocrelizumab 600 mg (3 doses)
In more detail, the regimens were described as follows (with ‘Cycles’ referring to 24 week periods):

Group A (ocrelizumab 1000 mg group): Two IV infusions of ocrelizumab 1000 mg separated by
14 days in Cycle 1, followed by an infusion of ocrelizumab 1000 mg on Day 1 and an infusion of
placebo on Day 15 of Cycle 2. A single infusion of ocrelizumab 1000 mg or 600 mg was
administered on Day 1 of Cycles 3 (1000 mg) and 4 (600 mg), respectively.

Group B (ocrelizumab 600 mg group): Two IV infusions of ocrelizumab 300 mg separated by 14
days in Cycle 1, followed by an infusion of ocrelizumab 600 mg on Day 1 and an infusion of
placebo on Day 15 of Cycle 2. A single infusion of ocrelizumab 600 mg was administered on Day
1 of Cycles 3 and 4.

Group C (placebo group): Two IV infusions of placebo separated by 14 days in Cycle 1, followed
by two infusion of ocrelizumab 300 mg separated by 14 days in Cycle 2. A single infusion of
ocrelizumab 600 mg was administered on Day 1 of Cycles 3 and 4 (following selection of the
preferred dose).

Group D (Avonex group): Weekly IM injections of Avonex 30 pg in Cycle 1, followed by two
infusion of ocrelizumab 300 mg separated by 14 days in Cycle 2. A single infusion of
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ocrelizumab 600 mg was administered on Day 1 of Cycles 3 and 4 (following selection of the
preferred dose).

7.2.1.4. Efficacy variables and outcomes

All of the efficacy variables were similar to those described for the pivotal studies, but their relative
ranking was changed, with an MRI endpoint (total Gd+ lesions) designated as primary and clinical
endpoints designated as secondary. This design decision may reflect concerns about adequate
statistical power, given the relatively short duration of blinded treatment, and the increased
sensitivity of MRI to subclinical disease activity.

The primary efficacy outcome was the total number of Gd+ T1 lesions observed on MRI scans of the
brain at weeks 12, 16, 20, and 24.

Secondary efficacy parameters were:
the ARR by week 24
the proportion of patients who remained relapse-free by week 24 (protocol-defined relapses)

the total number of Gd+ T1 lesions observed on MRI scans of the brain at weeks 4, 8,12, 16, 20,
and 24 (including earlier time points than the primary endpoint).

7.2.1.5. Randomisation and blinding methods

After a 4 week screening period, eligible patients were randomised equally (1:1:1:1) to one of the
four treatment groups (4, B, C, or D), using an interactive voice response system. The two doses of
ocrelizumab and placebo (Groups A, B, and C) were allocated in a double-blind manner, and
administered IV with identical appearing infusions, but treatment in the interferon 3-1a group
(Group D) was open-label, with weekly IM injections.

Blinding between groups A, B and C was maintained by using infusions of identical appearance and
by rating MRIs in a central MRI reading centre by radiologists blinded to treatment allocation and
uninvolved in patient care. Clinical assessments were also performed by independent rating
neurologists who were not directly involved in patient care. Investigators did not receive reports
from the central MRI reading centre or reports on laboratory parameters that could have led to
unblinding.

Avonex treatment, administered to Group D, was not blinded, but MRI readers and clinical raters
were blinded to treatment allocation.

It is possible that some degree of unblinding occurred because of tell-tale side effects. This
possibility was not assessed.

7.2.1.6. Analysis populations

The sponsor defined ITT, PP and Safety populations, essentially as described for the pivotal studies.
The ITT population was defined as all randomised patients who received any study drug. All major
efficacy analyses were performed in the ITT population, with sensitivity analyses performed in the
PP population.

7.2.1.7. Statistical methods

The primary efficacy endpoint, Gd+ MRI lesions, was assessed with the van Elteren test (an
extension of the Wilcoxon rank sum test, usually used for comparing two treatments in a stratified
experiment). The analysis compared the differences between each ocrelizumab group and the
placebo group in the total number of Gd+ T1 lesions at weeks 12, 16, 20, and 24. The test was
stratified by geographic region and the presence of baseline Gd+ lesions.

For the main secondary endpoint of ARR, each ocrelizumab group was compared with the placebo
group at week 24 using Poisson regression, offsetting for exposure time in years.
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7.2.1.8. Sample size

The sponsor estimated sample size based on the rituximab proof-of-concept study, Study U2787g.
From that study, the proportion of patients with Gd+ lesion counts at weeks 12, 16, 20, and 24 was
estimated for the placebo and ocrelizumab groups as shown in the table below.

Table 52: Estimation of proportion of patients with GD+ counts for the placebo and
ocrelizumab groups

Total Gadolinium-Enhancing T1 Lesion
Count al Week 12, 16, 20, and 24 (%) Placebo OCR
0 51.4% 80.3%
=0-1 11.4% 9.1%
- 1-2 14.3% 7.6%
- 2-3 2.9% 0%
> 3 20.0% 3.0%

Using the Wilcoxon rank-sum test (of which the van Elteren test is a variant), a sample size of 35
patients per group was estimated to provide 80% power with a two-sided significance level of 0.05
to detect a difference in the total number of Gd+ lesions between each ocrelizumab group and the
placebo group. To allow for dropouts, the sponsor planned to randomise 50 patients for each
treatment group, leading to a total planned study size of = 200 patients, which was exceeded.

7.2.1.9. Participant flow

Of the 220 patients initially randomised, 218 received study treatment and, of these, 205 (93%)
completed the 24 week placebo-controlled study period. This is an acceptable completion rate for a
study of this nature, and satisfied the initial sample size estimations.

Table 53: patients withdrawn from treatment, Study WA21493

souichd trex saf 149 Facigmts Withdrawm from Trial Treamment by Cycle apd Trial Treatment Safeey Fopulatizm)

nt therapeucic respoose

1 noT cocpeTate

o the lith June 2005 with reassn fix withizawal as 'DEATH' on the CRF, then

ve aPth Juns 2000 with seasen for withdrawal alss as "DERTH'.

7.2.1.10. Major protocol violations/deviations

Major protocol violations leading to patients being excluded from the ITT or PP populations are
summarised in the table below.
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Table 54: Exclusions from study populations because of protocol violations

Foacebo Doz U0 my Doz LUOD =g RYanex
Fa. of Fatients Fandomized LT =11 33 =
¥o. Ine ] &5 £S 54
Ko, Execluded frem ITT = 1 = 1
Rece i dose of ocrelirimmab/ocreldzumal - 1 - 1
placebe/Rvones
¥o. Included in PER PROTOCOL 53 17 43 1%
No. Excluded from FER FROTOCOL i d T &
Fatients in the ocrelingmab/placebo groops = 3 § 3
¢ 3% of their first tzeatment
3 weeks of baseline and
i the Rironex et RO ThE
BO% of theiz 1
Levels of serum Igs < 55 - £ Z -
gL
Patients who receive st 1 - = 2
has been mishandled (=,
tasperature) and therefor
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PogiTive SoT ify TeATSs LOT ".!'5'.-5':"..:.'.‘!! B oz = & 1 &=
f ocrelizumak = 1 - 1
least two documented - 1 - -
oelapses within the last 3 years prior to
SCTOeAnInG, AT leant one of which sccurred
within the last year =
Platelsat oount - - - 1
10~8SL)
ECll IORDGIOIZ:LIsa%iaTd (L af 2}
Flaseka Lo VY g (== IO = AUDREN
Wo. Imcluded in SRFET t4 55 55 14
Exciudes from SRFETY . 1 - 1
Yo safety data zep = E sy = 1 1
day 1 (day of firsc 4 ith
stldy deug)
Feceived ne dose of corelinmeb/ocielizumak - i - :

placena

ECIL IORRGULItlIrel:s

7.2.1.11. Baseline data

Baseline demographic data and disease characteristics are summarised in the tables below. No
important differences were noted between the four treatment groups, but the ocrelizumab 600 mg
group was slightly younger, on average, than the other groups. The groups were acceptably

matched for disease duration and number of relapses.

Table 55: Baseline demographic data, Study WA21493

Tlacek Tex 1000 mg e
HeE =55 =504
Sex
MALE 18 [ 3w Z0 [ 3EN) 17 [ %) ZZ | 81%)
EFEMALE 3E [ M%) 35 [ E4%) 3 [ &%) AT § 3%y
] 54 5% 55 54
Ags in years
Hean 38,0 - 2.1
ED =381 .79 - e
Median 28,5 35.4
Hin—Max 28— 5 a1l - 56 2 -5
=1 =L} b =] =L
73.68
i 1487
70,49
& 4 = 11,0 -
1€5.33
2.153
167,00
153.90 = Z0%.0
55
- 14 %)
2 { 11%) 4 { 13%)
31 [ BA%) z %)
] 3 s Ja iz
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Table 56: Baseline demographic data, Study WA21493
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Baseline MRI characteristics are summarised in the table below. Groups A, B and C were broadly
matched for the main efficacy variable (Gd+ lesions), but the Avonex group was not well matched.
Whereas 45 to 51% of subjects in Groups A, B and C had GD+ lesions at baseline, only 34% of the
Avonex group had Gd+ lesions. This difference should not have had a major effect on the results,
because the analysis was stratified by the presence of baseline Gd+ lesions, but, because of this
mismatch, it is important to consider the results in subgroups with and without Gd+ lesions.
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Table 59: Baseline MRI characteristics, Study WA21493
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7.2.1.12. Results for the primary efficacy outcome

The study showed a significant treatment benefit for ocrelizumab, relative to placebo, for its
primary endpoint: total number of Gd+ T1 lesions observed on MRI scans of the brain at weeks 12,
16, 20, and 24. Compared to the placebo group, which had a mean (SD) of 5.6 (12.53) Gd+ lesions at
weeks 12, 16, 20, and 24; the lesion count was reduced by 89%, to 0.6 (1.52), in the ocrelizumab
600 mg group and by 96%, to 0.2 (0.65), in the ocrelizumab 1000 mg group. The differences
between the ocrelizumab groups and placebo were highly statistically significant (p < 0.001).

The mean lesion counts may have been dominated by outliers: the range in counts extended as high
as 79 in the placebo group and 78 in the Avonex group, compared to 7 and 3 in the 600mg and
100mg ocrelizumab groups, respectively. It is therefore reassuring that the median counts also
favoured ocrelizumab, with a median of zero lesions in both ocrelizumab groups, 1.7 in the placebo
group and 1.0 in the Avonex group.

Table 60: Gd+ lesions from weeks 12-24, Study WA21493
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No significant difference was observed between the two ocrelizumab dose groups (p = 0.15). The
Avonex group did not have lesion counts significantly different from placebo (p = 0.35) and,
numerically, had more lesions than observed in the placebo group (mean 6.9 verse 5.6).

The robustness of these findings were supported by sensitivity analyses, including an assessment
of the Gd+ lesion count in the PP population. In the PP population, ocrelizumab recipients showed
significant reductions in the total number of Gd+ lesions at weeks 12, 16, 20, and 24 compared to
placebo recipients (p < 0.0001). The sponsor also reanalysed the data with a highly pessimistic
imputation method, deliberately favouring the placebo and Avonex arms by replacing missing
values with zero, but replacing missing values in the ocrelizumab arms by the average lesion count:
even this analysis showed significant superiority of ocrelizumab verse placebo (p < 0.0001 for each
ocrelizumab group).

Although these primary endpoint results are non-clinical, and therefore only suitable for a Phase II
supportive study, they are quite strong statistical results, especially considering the relatively small
size and short duration of the study. Also, as discussed in a later section, they were backed by
positive results for key secondary endpoints, which included the important clinical endpoint of
ARR.

7.2.1.13. Subgroup Analyses of the primary efficacy outcome

Across the overall study cohort, the reduction in Gd+ lesion count with ocrelizumab, compared to
placebo, was 88.5% for 600 mg and 96.2% for 1000 mg. Broadly similar reductions were observed
in all major subgroups, as summarised in the table below. There was a slight trend to greater
relative efficacy in subjects who were younger, as observed in the pivotal studies. No consistent
pattern was observed in patients with or without baseline Gd+ lesions: in the 600mg dose group,
the relative reduction was greater in subjects without baseline Gd+ lesions; in the 1000mg dose
group, the relative reduction was greater in those with baseline Gd+ lesions. Efficacy was
maintained in subjects with higher EDSS. Overall, these results suggest broadly similar efficacy
throughout a population with RRMS.

Table 61: Subgroup analysis of the primary endpoint, Study WA21493

7.2.1.14. Results for other efficacy outcomes

All of the major efficacy endpoints, including the primary endpoint, are summarised in the table
below. Most of the endpoints strongly favoured ocrelizumab.
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The blinded treatment period in this study was short and most subjects, even in the placebo group,
remained relapse-free. Despite this, the adjusted ARR significantly favoured ocrelizumab, with
ARRs 0of 0.127 and 0.213 observed in the 600mg and 1000mg ocrelizumab groups, respectively,
compared to 0.557 in the placebo group (p = 0.0019 and p = 0.0136, respectively). This is
consistent with a relative reduction in the relapse rate of 77% with ocrelizumab 600mg, and 62%
with ocrelizumab 1000mg. The proportion of relapse-free patients was not statistically different
across groups, but this is a relatively underpowered endpoint because it discards information
about the timing and frequency of relapses and, even in the placebo group, most subjects did not
have a relapse.

Secondary MRI endpoints, including Gd+ lesions counted across a longer time period and counts
involving new lesions only, strongly supported the primary MRI endpoint. T2 lesion volume change
showed a strongly favourable trend, with reduced total T2 lesion volume in both ocrelizumab
groups, compared to increased T2 lesion volume in the placebo group.

Avonex did not achieve a significant difference from the placebo group for any endpoint.

Table 62: Efficacy endpoints, primary analysis at 24 weeks (ITT Population, Study
WA21493)

Endpoint Flacebo 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 (3D)

Adjusted ARR * 0.557 0127 0213 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% 85.5% 87.3% 77.8%

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 (30)

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 (5D)

Total T2 volume {change 23.7 -76.3 -163.4 26

from BL to Week 24) (-121.2,192.3) | (-297.6,-34.2) (-679.3,60.3) | (-121.2,555.8)

Median (95% CI) 0.131 0.1596 04740

Gd = gadalinium, BL = baseline
* adjusted for geographic region

7.2.1.15. Open-label extension

Although this study was designed with an Open-Label Extension (OLE), the primary purpose of the
OLE was to gather long term safety data. No efficacy data from the OLE was submitted.

7.3.

The efficacy of ocrelizumab in MS has been assessed in four studies, including one Phase II study in
RRMS, two identical pivotal Phase III studies in ‘RMS’ (including RRMS and other relapsing
subtypes), and one Phase III study in PPMS. Efficacy in the RMS and PPMS populations needs to be
considered separately.

Evaluator’s overall conclusions on clinical efficacy
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7.3.1.

Efficacy in Relapsing Forms of MS

The sponsor has provided strong evidence that ocrelizumab has substantial efficacy in relapsing
forms of MS, with all three studies in RMS producing positive findings for their primary and most
secondary endpoints, relative to active controls (low-dose weekly interferon {3-1a for the
supportive Phase II study, high-dose three-times weekly interferon (3-1a for the two pivotal Phase

I1I studies.).

The main results from the two pivotal RMS studies (Studies WA21092 and WA21093) are
summarised below. In each study separately, as well as both studies pooled, there was a
statistically robust benefit for ocrelizumab relative to interferon (3-1a. For the primary endpoint,
Annualised Relapse Rate (ARR), the rate ratio was about 0.53 in each study, indicating that the
relapse rate on ocrelizumab is about 53% of the rate on three-times weekly interferon -1a, which
is already known to produce a significant reduction in relapses relative to placebo. The
concordance between the two studies, as well as the low p-value (p < 0.0001 in each study) and a
variety of sensitivity analyses, strongly suggests that this is not a chance finding but a reproducible

result.

For sustained disability progression, regardless of whether this was defined as 12 week-confirmed
disability progression or 24 week-confirmed, the hazard ratio across both studies pooled was 0.6,
with little variation across the two studies. Significant, favourable results were also obtained for
confirmed disability improvement and the proportion of patients achieving No Evidence of Disease
Activity (NEDA). The absolute increase in NEDA attributable to ocrelizumab was about 20% in each
study, indicating that only 5 patients would need to be treated to achieve one extra case of NEDA.
The relative increase in NEDA was approximately 77%, which is a very strong result.

Table 63: Primary and secondary efficacy endpoints at week 96: studies WA21092,
WA21093 and Pooled (ITT Population)

Study WAZ10032 WAZ1093 WAZ10HE2/3 Poolad
Treatmant IFM &0 DCH G600 ma IFM S0 QCR 600 mg IFN 5C DQCR 00 mg
W=411 N=410 N=d18 N=417 N=£Z9 N=B2T
Clinical Endpoints
Annualized relapze rate. adjusied rate 0292 0156 0,200 0,155 0.201 0156
Rate ratio (95% CI) 0,536 (0400, 0, 719) 0532 (0,397, 0.714) 0535 (0,435, 0.659)
p-wedue < 00001 < 00001 < 00001
12-week CDP: % pls al 06 weaeks (KM 12.97 B3 17.54 11.14 15.18 75
ashmate)
Hazard ratio (95% Clp 057 (037, 0.90) 0.63 (D42, 0.92) Q.60 (042, 0.81)
pevaiue 0.07139 00169 0.0006
2d-wesk CDP: % pls al 06 waeeks (KM 1057 651 1363 B.60 1203 T 58
estimate)
Hazard ratio (85% CI) 0.57 (0,34, 0.95) 063 (040, 0.08) 060 (043 0.84)
pvalue 0.027a 0.0370 0 0025
12-week CDI: % pts with iImprovemant” 12.42 20.00 15.83 21.38 15.64 20,70
Relatve increase (95% Cl) LG1(1.11, 2.33) 1.14 [0.84, 1.50) 1.33 (1.00, 1.68)
pevalue 00106 04019 0.0154
MSFC™: Adjusted maan changa 0174 0213 0169 0276 07 0248
Mean difference (95% C1) 0,039 (=0.038, 0.116) 0107 (00034, 0.160) 0077 (0L025, 0.129)
pwalue 03261 00040 0 003A
NEDA: % pls with NEDA” 2t 47.4 24.1 439 2a.7 45,7
Relative increase (5% C1) 1.74 (139, 217 181 (141,232 1.77 {1.50, 2.09)
pevalue <0.0007 " < 0.0007"" < 0,000
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These strong results come with an important qualification. The inclusion criteria for these two
pivotal studies were unusual, in that the studies did not restrict the study to subjects with
Relapsing Remitting MS (RRMS), who are the traditional target of disease-modifying treatments,
but also allowed subjects to enter if they had Secondary Progressive MS (SPMS) and on-going
relapses. It appears likely that most of the observed benefit in the pivotal Phase III studies was
achieved in subjects with RRMS, rather than in subjects with SPMS, because most other immune
treatments have shown greater efficacy in RRMS than in SPMS. Unfortunately, this possibility was
not acknowledged or analysed by the sponsor, and subgroup analyses by basic disease
classification were not performed. Considering the RMS data alone, it has not been proven that
ocrelizumab has efficacy in subjects with SPMS and on-going relapses - it is possible that the
efficacy in RRMS patients was so substantial that the overall study remained positive despite the
inclusion of relatively unresponsive SPMS patients. This represents a major flaw in the submitted
evidence.

The sponsor provided some indirect evidence that ocrelizumab has reduced efficacy in subjects
with less active disease. In each of the pivotal RMS studies, subgroup analyses based on age, EDSS
and presence of Gd+ MRI lesions at baseline showed that the trend in favour of ocrelizumab over
interferon [3-1a was weaker (with less favourable rate ratios) in subjects who were older, had
higher EDSS, or lacked Gd+ lesions. These are the same clinical characteristics that are usually more
prevalent in SPMS, compared to RRMS. In all of these subgroups, ocrelizumab still had numerically
favourable results, but the effect, as quantified by the rate ratios for ARR, was often modest.

Given that the sponsor is seeking registration for the broad indication of ‘relapsing forms of MS’,
which includes SPMS subjects with on-going relapses, it would have been appropriate for the
sponsor to perform a subgroup analysis of subjects with a baseline diagnosis of SPMS. The sponsor
should be asked to perform such an analysis, so that efficacy in this important subgroup can be
assessed.

Admittedly, when the RMS data is considered in the context of positive results for the third pivotal
study, conducted in Primary Progressive MS (PPMS) patients, this issue appears somewhat less
concerning. If ocrelizumab does have efficacy in PPMS (as suggested by the lone pivotal PPMS
study, discussed below), and it also has efficacy in RRMS (as strongly suggested by all 3 RMS
studies), then it is very likely to have efficacy in SPMS with on-going relapses, because this
represents an intermediate subtype in the spectrum between relapse-dominant disease
(exemplified by RRMS) and progression-dominant disease (exemplified by PPMS). Thus, the PPMS
study can be considered as a supportive study for the sponsor claims that ocrelizumab has efficacy
across the MS spectrum, extending beyond the traditional target of immune therapies in MS, the
RRMS population. Nonetheless, it would be preferable if efficacy in the SPMS population had been
demonstrated directly, in a study specifically assessing this population, or at least in a subgroup
analysis of the pivotal studies.

The sponsor also submitted a supportive study in RRMS (Study WA21493), which showed a clear
therapeutic benefit for ocrelizumab over low-dose weekly interferon (3-1a. The primary endpoint
was radiological (change in Gd+ lesions) and the blinded treatment period was short (24 weeks),
which makes the study unsuitable as a pivotal study. As a Phase II study, it was strongly supportive.
Gd+ lesions were reduced substantially, relative to placebo and to interferon [3-1a: mean counts
were 5.6 and 6.9 for placebo and interferon -1a, respectively, compared to 0.6 and 0.3 for
ocrelizumab 600mg and ocrelizumab 1000mg, respectively (p < 0.0001 for ocrelizumab at either
dose verse placebo). Secondary clinical endpoints were also positive, and broadly consistent with
the subsequent pivotal studies, as shown in the second table below; ARR was reduced in both
ocrelizumab groups, with a relative reduction in the relapse rate of 77% with ocrelizumab 600mg,
and 62% with ocrelizumab 1000mg, compared to placebo (p = 0.0019 and p = 0.0136,
respectively). This study therefore supports the efficacy of ocrelizumab in RRMS, but does not
contribute to understanding of the efficacy of ocrelizumab in subjects with SPMS.
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Table 64: Gd+ lesions from weeks 12-24, Study WA21493
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Table 65: Efficacy endpoints, primary analysis at 24 weeks (ITT Population,

Study WA21493)

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 (3D)

Adjusted ARR * 0.557 0127 0213 0.364

(95% CI) (0.370,0.838) | (0.054,0.299) | (0.110.0414) | (0.220,0602)
0.0019 0.0136 0.1814

Proportion of relapse-free | 75.9% 85.5% 87.3% 77.8%

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 (30)

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 23.7 -76.3 -163.4 26

from BL to Week 24) (-121.2,192.3) | (-297.6,-34.2) (-679.3,60.3) | (-121.2,555.8)

Median (95% CI) 0.131 0.1596 04740

Gd = gadolinium, BL = baseline
* adjusted for geographic region

7.3.2.

Efficacy in primary progressive MS

The sponsor only submitted a single study in PPMS (Study WA25046). This is represents a
significant flaw in the overall quality of the efficacy evidence, particularly in view of the fact that
there is no other substantial support for the broad hypothesis that immune therapies are useful in
PPMS. As already noted, another B cell depleting agent, rituximab, did not produce overall positive
results in PPMS, but benefit was observed in subgroup analyses of younger patients and those with
Gd+ lesions on their baseline MRI scan.

The fact that the sponsor has only performed a single study for this indication was flagged as a
concern in initial discussions with overseas regulatory authorities, who suggested that the
statistical standards required of such a lone study should be more rigorous than would ordinarily
be considered standard.
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The sponsor comments on pre-submission guidance make this clear (emphasis added):

‘A key point of discussion with FDA and CHMP was use of a single trial to support registration for
PPMS. The FDA indicated that in certain circumstances, results from a single, adequate and well-
controlled trial could provide substantial evidence of effectiveness to support registration. The
study would need to provide unambiguous, robust results and be statistically persuasive. Certain
aspects of trial design, for example a large multicentre trial with consistency of effect across
subgroups and across centres, were highlighted as being relevant. From the European perspective,
CHMP noted that statistical evidence stronger than p < 0.05 on the primary endpoint would be
required to account for the fact that a single trial in PPMS was to be conducted, consistent with the
CHMP points to consider on applications with one pivotal study (EMA guidance
CPMP/EWP/2330/99, 2000). At the Scientific Advice discussion meeting, the Company presented
their justification for designing the study such that the significance level of p < 0.01 could be
reached. This was considered justified by the sponsor based on the high unmet medical need and
the measures taken to ensure high data quality.’

For the primary endpoint in this lone PPMS study, the final p-value was 0.0321, which means that
the sponsor failed to achieve the more ambitious target for statistical significance (p < 0.01), but
they did achieve the traditional significance target (p < 0.05) that was pre-specified in the protocol.
[t thus appears likely that ocrelizumab has efficacy in PPMS, but the evidence is not as robust as
might be hoped.

Table 66: Primary endpoint, 12-week confirmed disability progression (ITT,
Study WA25046)

. Placebo Ocrelizumab 600 mg
Endpoints (N=244) (N=488)
PRIMARY ENDPOINT
12-Week CDP N=244 N=487

Proportion of patients with events at 120 weeks 0.340 0.302
(Kaplan Meier estimate)

Hazard ratio (95% CI) 0.76 (0.59, 0.98)

p-value (Log-rank) 0.0321

The clinical utility of the observed benefit is also debateable. The hazard ratio was 0.76, suggesting
a 24% reduction in instantaneous hazard for reaching the 12 week CDP progression milestone. At
120 weeks, the proportion of patients showing a 12 week CDP was 0.302 in the ocrelizumab group,
compared to 0.340 in the placebo group, consistent with a relative risk of 89% and a risk reduction
of 11%. The absolute risk reduction was only 0.038 (0.340-0.302), or 3.8%, implying that about 26
subjects would need to receive treatment for 120 weeks to prevent one case of 12 week CDP. This
is a clinically modest achievement; it could be perceived as worthwhile by some patients and
clinicians, but does not justify any substantial safety risk.

A consideration of the efficacy across different subgroups suggests that much of this modest benefit
was observed in subjects who were younger or had active, Gd+ scans at baseline. Although a
statistical analysis of these baseline factors did not show a significant interaction with treatment,
there are good a priori reasons for suspecting that a lymphocyte-depleting agent would have its
greatest effect on subjects with active, inflammatory lesions. Also, very similar observations were
made in the pivotal RMS studies for ocrelizumab, and a similar observation was made during
subgroup analysis of PPMS patients given rituximab, which has a similar mode of action to
ocrelizumab. Thus, it seems likely that ocrelizumab, when used to treat PPMS, has better efficacy in
younger subjects and those with active MRI scans, and that efficacy in older subjects and those with
inactive scans is likely to be inferior to that seen in the overall PPMS cohort, and of minimal clinical
value.
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Table 67: Subgroup analyses of 12-week CDP (with imputation), Study WA25046
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The instantaneous hazard ratio for subjects with unfavourable baseline factors was 0.88 for those
aged > 45 years, and 0.84 for those without Gd+ lesions (and it would be expected that the HR
would be closer to unity for subjects with both of these adverse baseline factors). High EDSS was
also associated with a relatively poor HR of 0.84.

In the sponsor description of these results, it was not clear how much delay in progression was
achieved in the ocrelizumab group. Visual inspection of the Kaplan-Meier curves suggest that, for
most of the time period in which there was adequate data, progression curves were roughly linear
and parallel in the two treatment groups, with the ocrelizumab group reaching the same
proportion of progressed patients as seen in the placebo group, but after a delay of about 18 weeks.
The sponsor should be asked to quantify this estimate, or direct the evaluator to the relevant
analysis in the submitted material. An 18 week delay in progression is clinically modest, but might
be considered worthwhile by some patents and clinicians. The delay in progression achieved with
ocrelizumab would be expected to be shorter in less favourable subgroups, and longer in younger
patients with active scans.
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Figure 14: Visual inspection: Delay in confirmed disability progression
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The PPMS study also showed benefits for key secondary endpoints, as summarised below. For the

timed 25-foot walk, the placebo group showed a substantial slowing (ap

proximately 55%) over the

120 week study period (based on a geometric mean of 1.551 for the ratio of week 120 to baseline
results). The active group also showed a substantial slowing (approximately 39%). The difference
was significant (p = 0.04), but of uncertain clinical utility. There was also a reduction in the
accumulation of T2 lesion volume (p = 0.0365) and a 17% relative reduction in the rate of brain
atrophy (p = 0.02). These secondary endpoints increase confidence in the robustness of the study,

but remain consistent with a modest clinical benefit.

Submission PM-2016-01580-1-1 Extract from the Clinical Evaluation Report for Ocrelizumab

Page 87 of 171



Therapeutic Goods Administration

Table 68: Primary and secondary efficacy endpoints at Week 120 (ITT Population)

Placebo Ocrelizumab 600 mg
Endpoints (N=244) (N=488)
PRIMARY ENDPOINT
12-Week CDP N=244 N=487
Propartion of patients with events at 120 weeks 0.340 0.302
{Kaplan Meier estimate)
Hazard ratio (95% CI) 0,76 (0.59, 0.98)
p-'-'EI|LIE' I:LDg-hll'ﬂ'{_l o032
SECOMDARY EMDPOINTS
Disability
24-Week CDP W=244 =487
Froporton of patients with events at 120 weeks 0.327 0283
(Kaplan Meier estimate)
Hazard ratio (95% Cl) 0.75 (0.58, 0.98)
p-value (Log-rank) 00365
Change in Timed 25-Foot Walk Relative Ratio to N=174 N=397
Baseline at Week 120 (MMEM)
Adjusted Geometric Mean 1.551 i 3RO
Ratio of Adjusted Geometnc Means (25% CI) 0,806 (0.79, 1.01)
% Relative reduction (85% CI) 20,337 (-1.62, 51.48)
p-value (ranked ANCOWVA) 0.0404
Erain MRI
T2 Lesion Volume Relative Rato (o Baseline at Week N=183 MN=400
120 (MMBEM)
Adjusted Geometric Mean 1.074 0986
Ratio of Adjusted Geometric Means {(95% CI) 0,900 (0.88,0.92)
Adjusted Geometric Mean (% change) 7.426 .3.366
p-value {ranked ANCOWVA) < 0.0001
Percent Change from Week 24 to Week 120 in Total MN=150 N=325
Bramn Volume (MMRM)
Adpusted Mean (% change) 1083 0802
Difference of Adjusted Means (95% CI) 0162 {0.03 0.35)
% Relative reduction (95% CI) 17 475 (321, 20.95)
p-value 00205
Quality of Life
Change from Baseline in SF-36 PCS Score (MMRM) WN=128 N=202
Adjusted Mean -1.108 0.731
Difference of Adjusted Means (95% CI) 0.377 (-1.05, 1.80)
p-value 0.6034

CDP confirmed disability orogression. SF-38 PCS Short Form 36 Physical Component Summany.

7.3.3. Summary of efficacy conclusions

Overall, there was good evidence of efficacy for ocrelizumab in RMS, even in comparison with an
acceptable, high-dose active comparator (interferon (3-1a 44mcg three-times weekly, Rebif).
Annualised relapse rate was reduced by about 47%, compared to Rebif, which is already known to
produce a significant reduction in relapses relative to placebo. Disease progression (12 week CDP)
was also reduced, along with a number of radiological endpoints, with consistent results across two
pivotal studies. There was an absolute increase of 20% in the number of subjects enjoying NEDA
status (No Evidence of Disease Activity).
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[t appears likely that the benefit observed in the two pivotal RMS studies extends to some patients
with SPMS, especially if they are experiencing on-going relapses, but unfortunately this important
target population was not studied directly, and was not the focus of any subgroup analysis.

It also appears likely that ocrelizumab has efficacy in PPMS, but the evidence is not as robust as
could be hoped: only a single study has been submitted, with a modest statistical result for its
primary endpoint (p = 0.0321), and the relative risk reduction for 12 week CDP was only 11%
(with an absolute risk reduction of only 3.8%). This implies that a fairly high number of subjects
would need to receive treatment to prevent one case of Confirmed Disability Progression,
particularly if the drug were used in subgroups for which efficacy is less certain, such as older
subjects and those with inactive MRI scans. The delay in progression achieved with active
treatment was not clearly stated, but appeared to be about 18 weeks; the sponsor should clarify
this.

8. Clinical safety

8.1. Studies providing evaluable safety data

The sponsor submitted a Summary of Clinical Safety (SCS) and an Integrated Summary of Safety
(ISS). Data were pooled from the four Phase Il and III MS studies (one Phase II study in RRMS, two
Phase III studies in RMS and one Phase III study in PPMS). Data were also pooled from nine
previously performed studies in patients with rheumatoid arthritis (RA). Some safety data in
studies of other indications (systemic lupus erythematosus (SLE), lupus nephritis (LN), and non-
Hodgkin’s lymphoma (NHL)) were also summarised, with a focus on infections and malignancies.
The data were not pooled across the different indication, which is appropriate given the different
underlying risks of adverse events, active comparators, and concomitant medications.

The RA studies are not described in detail in this report, because the sponsor is no longer pursuing
this indication. The RA studies generally combined ocrelizumab with methotrexate (MTX), but in
one RA Study (Study WA20494), subjects received ocrelizumab with leflunomide or MTX.
Combining ocrelizumab with other immunosuppressant agents, such as MTX, may have increased
the risk of infections and other AEs. Also, many RA patients received long-term chronic daily
corticosteroids: this not only increases the risk of immunosuppression, but reduces the risk of
immunologically mediated infusion-related reactions (IRRs), making it difficult to infer any
conclusions of direct relevance to MS, which is not treated with chronic steroids. The comparator
for most RA studies was placebo, but one study (Study ACT4562g) compared ocrelizumab with
infliximab.

The studies in SLE, LN and NHL provided only limited safety data of relevance to the proposed
indication. Most subjects in these studies received a number of concomitant treatments likely to
modify the risk profile of ocrelizumab. Also, two of the studies were terminated when it became
apparent that other anti-CD20 treatments were not efficacious in these conditions, as summarised
by the sponsor: ‘A Phase III study of ocrelizumab in patients with SLE (Study WA20499) was
terminated during the recruitment period due to negative Phase III efficacy results from another
anti-CD20 development program in SLE. A Phase III study of ocrelizumab in patients with LN
(Study WA20500) was terminated early due to lack of efficacy from another Phase III anti-CD20
study in LN and due to the observation of an increased incidence of serious infections in the
ocrelizumab LN study. In addition, a Phase I/1I trial in NHL (Study BO18414), was completed but
further development in this indication was not pursued.’ In this evaluation, the data from these
studies has been assessed for evidence of an increased risk of infections and malignancies.

The sponsor defined 6 different data pools in their SCS:
Pool A: Phase I1I RMS Controlled Treatment
Pool B: MS All Exposure (RMS, RRMS, and PPMS)
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- Pool C: Phase I1I RMS All Exposure

- PPMS (Study WA25046): Phase III PMS Controlled Treatment
- Pool D: Phase Il and Phase III RA Controlled Treatment

- Pool E: RA All Exposure

Of these, the combined MS experience (Pool B) and combined RA experience (Pool E) is the most
relevant. The MS and RA studies contributing to the overall safety assessment are summarised in
the tables below.

Table 69: Studies contributing to safety evaluation of ocrelizumab in MS

Study Design, Mo, of Patients Dose, Route, and CHRa
Study No. [Phase) Control Type Papulation [Safety") Regimen Chnical Cut-off
Pivolal Phase [ll Studies in RMS
WAZ 1092 (OPERA 1) R, DB, DD. PG for 98 MS according to 2010 [ WA21002 2 oms WAD9Z Prmary CSR
WAZ1083 (OPERA I} wisiks (dosed every MeDonald cribea Tatal B1T A (V) OCR 600 mg‘ {Raport No. 1082034)
DB, 96wk trsatment |24 weeksy followed by | (Polman, 2 al 2010; A 408, B 409 avery 24 weeks CCOD; 2 Apd 2015
peniod safety folow-up or CLE | RRMS ar SPAES walh WA21003 BSC) IFN 44 pg 3
Randomized 111 relapses) Total &34 timesweek ::’“2'29:;‘7:;&”6;?“
Friof lo screening: 32 | A7 B: 417 CCOD: 12 May 2015
relapseas o 2 years of = !
one relapse in the year Focied Analyois Repor
Dot Scriiming Raport Mo, 1062952)
WAZ10E2 (DPERAI OLE panod of WAZ1092 | From WA 1092 and Wa2 1002 All patients. OCR
WAL 103 [(CPERA 1) and WAZ1093 (dosed WAZI0A3 [see row Total. &78 00 mg every 24 weeks
CLE peviod viary 24 woaks) abavi) A 352; B 326
WA21003
Tatal 647
A 350; B 207
Pivolal Phase Il Study in PPMS
WAZSD4G R, DB, PC, PG PPMS accordmg 1o 2005 | Total: 725 A OCR 800 mg (split | WAZS046 Prmary CSR
[(DRATORID} Rasmdomized 2.1, MeDonald cribera A 405 300 mp infusions CCOD: 24 July 2015
wvari-drven (DB stratdied by region (US| (Folman, e al 2005) B 119 separabed by 14 days
traatment period at least | v ROW) and age thisughout)
120-weeeks for all B Placebao
patisnts) Both adminstared IV
aveny 24 weaks
Mo, of CSAs
Study Dasign, Putiente Clinlcal Cut-off
Study No, (Fhase) Caontrol Type Population (Safety) Dose, Route, and Regimen
Dose Finding Phase Il Study in RRMS
WaA21493 R. DB, PC, PG, IFN- | RRMS accondng lo 2005 Fili 4 gems WAZ21493 Primary CSR
24 wesk DB penod C. DF for 24 wiiks MeDonakd cribens A 55 AV OCR 2000 mg {1 dose), COO0: 9 March 2012
folkowed by 72-waak tollowed by 72 weeks | (Palman, ol ol 2005) B 55 QCR 1000 mg (3 doses)
unblinded penod DCR {dosed avary Prior to screening: = 2 c:54 E {IV) OCR B00 my 4 doses)’
24 weeks), variable | ralapces in 3 years, with O 54 C (V) Platets (1 dosa);
traatmen:frave pericd. | | relapse m the yeot OCR 600 mg (3 doss)
Randomized 1:1:1:1 balofe Screening D (1M PN 30 g (1 dosa);
QCR 600 mg (3 doses)”
WA 1493 OLE penod of From WA21450 (see row 103 All pabients: CCR SO0 mg WAZ1493 Update CSR
OLE period WAZN46 (dosed sbcve) A 19 CCOD: 22 January 2015
avary 24 weaks) B: 31
c
O 24

CCOD = clinical cut-off date; CSR = clinical study repart, DE=double-blind, DD=double-dummy, DF=dese-finding; IFN-C=interferon-controlied;
IM=intramuscular; ITT=Intent to treat population; |V=intravencus, OCR = ocrelizumab; OLE = open-label extension; PC = placebo-controlied;
PG = parallel group; R =randomized, S5C - subcutaneous,
*Doss 1; 2 x ocelizuma 300 mg IV infusions separatel] by 2 weeks, subsequently 1 x ocrelizumab 600 mg infusion every 24 weeks

®Dosa 1, 2 x ocrelizumal 1000 mg IV mfusions separated by 2 woeks: Dose 2, 1 x ocrelzumat 1000mg 1V mhusion and 1 % placebo 1V busion separated by
2 weeks: Dosas 3 and 4; 1 x ocrelizumab 1000 mg IV infusion wntil prefarmed dose of G000 mg chosen fellowing primary analysis al after which point all dosad
1 x ocrelizumab 600 mg IV miusion (prefemed dose)
"Dose 1; 2 x ocralizumab 300 meg 1V mbusions separated by 2 weaks' Dose 2 1 % ocrelizurmal 600mg |V mbusion and 1 x piaceto [V ilusion separatad by
2 weeks: Doses 3 and 4; 1 x ocrelizumab 500 mg IV nfusion
*Dosa 1; 2 x placebo IV infusions separated by 2 weeks: Dose 2; 2 x ocrelizumab 300mg IV infusions separated by 2 weeks: Doses 3 and 4; locrelizumab

GO0 mg IV infusion
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Table 70: Studies contributing to safety evaluation of ocrelizumab in RA

Fudy M [Patisnis) Patient Design Treatment Regimen Comparater
Population
WAICE0 1015 Actrre RA of &3 Musticanter, rndomizad, OCR 200 mg x 2 or OCR 500 mg x 2 IV (nfusions for | Piaceto
ETAGE monits, MTX-R, ikt Eilired, - ety Diceibl winh Sparibind by 14 déysh Bnfuetions
o concumend conirolied, paraled am, were recehred on Day 1 and Day 15, and ot Week 24
DRARD {aatsgl Phavssa 11} shody Bend Wesk 26 of & £8-vwesk Iradirmeni P
AT} o1 iesadineg Al potients reoshed MTIC
WASODS B0 Auctrea FA of 23 Musticantsr, nandomizsd OCR 200 mg x 2 of DCR 500 mg x 2 IV {nfusions for | Placebo
SCRIPT monitys, ondi-THF= | doubie-biind, placelbo- wach Dose were separabed by 14 days). Infusions
R eonirolied), parmied mmn, Wag mebiteed on Day 1 and Day 15, and ol Woak 24
[P 11 shachyt ard 'Wesk 215 of & $8-wbk insalment penod.
Al polionts neceied lefuncenide or MTX,
WAZGL0E 4 MTX-IR, prior Wuaiticenier, mndomized, GCR 400 g 1 1 {DCR Day 1; placebo Day 15) or Placabo
FEATURE Iraatmant con dioubibe-biind, placebo- OCR 200 mg » 2 {infusions for sach Dose were
inchucs DMARDS conirolied, panklel am, sepanited by 14 doys] L8, iNdUSIONS Wens nebiivd
o baclogics Phats lil shady on Drary 1 e Dy 15),
Al Week 24, pabents. werg re-andomized (nol
placabd controlled) b either CR 200 x 2 (infutions
Pisbihebdd B8 Witk 24 & Weeak 26) of OCR 400 % 1
OCR Waealk 24, placabo Wk 20) of & 48-woesk
Ireabmaent pancd.
Al patines fistishnsd MTX
WAITADT &13 Eify FA (of 23 Mhifscaiiod, Fandamized, OCH 200 mg x 2 o QTR 500 mg = 2 IV (o ior | Plocebs
LM Mescsffid Bl <5 dcaibli-blind, placblc- wch Dot ware separabed by 14 days). Infusions
PRALINTSARR | St Phssat e worm necwvd on Dy 1.and Day 15, ot Weak 24 and
Wieal 28, ¥Week 52 and Wealc 54, and 'Weak T3 and
Wiessk: THL
Al patiarts d MT.
Ftudy H [Patierts) Patient Design Treatment Regimen Comparatar
Papulstion
ACTASE20 28 THFR Klulticanier, randomized, DGR 200 mg k.2 (infusions for sech Dods weee Inftimnt
CIMEMA chbie-Dind, pandel amm, soparated by 14 days). Infusons wens reosived
Pass 1| sbudy on Dary 1 and Dary 15,
All pafsrds Iiceed MTX
Rhuiticarier, randamized Part & Single IV indusion of OCOR 400 mg x 1,
WARED s | e il By OCR 1000 mg 1, DCR 1500 m x 1 or OCR 2000 | oo
conirclied, Phase Ull dose- | R 1.
canagica sy Pt B Singhe IV indusicn of OCR $00 mg « 1,
OCR 1000 mg x 1 of DOR 1500 mg X 1 evary
24 waaks.
Al patients reosived MTX
ACT284Tg Par i 45 DMARD-IR and Blinded, mulconier, Par I OCR 10mg x 2, OCR 50 mg x 2, OCR 200 Piwcabo
ACTION Pam i 163 THF-IR h mg x 2, OCR 500 mg x 2 of OOR 1000 m 2 I
Finsi-in-hurman Phess 11 {infstiord fof sach Dose wans Saparabsd by 14
dasi-ranging shidy days)
Pan I Treotment pepsalod of 24 weeds.
A pabients received MTX.
SAT TSI 15 DMARDHIR and Béinded, mulkcanier, OCR S0mg x 2, OCR 200 mg x 2, of OCHR 500 Pistabo
THF-IR . paaalel | mgx 2 BV (infusions lor each Dose were
group Pharse || dose-mnging | sepanstod by 14 days).
ey Al patierts reosived MTX.
2000 M end Open-iabal axbersion of OCR 500 mg x 2 IV (nfusions lor sach Dose Hih
THF-IR JAZTHEY, mulicenber, single | wers separabed by 14 doys). on Doy 1 end Doy
TR AUy 15, Teeatmant repoated soany 14 wasics.
Al patents receled MTX

ACR=Amacan Cobege of Aheumaiology. DMARDadiseass = madiying ant = rhaamatic drg. IR=wbdequals peasponder, [V = irsvenous; MTCsmthobeobe;
OCR=ocrelzumal; RA=Rhsumattd arhitis; THF=bumor nadiosis Bchor
Hobe: Shoacy WASD40 ended sarty dus o lemmination of FUL dewsiopment program. Salely results svailable throagh 52 weslcs of treatment

8.1.1.

Pivotal efficacy studies

In the major efficacy studies for MS and RA, the following safety data were collected:

- General adverse events (AEs) were assessed through interviews and clinical examinations at
scheduled visits as well as unscheduled hospital attendances.

- AEs of particular interest, including infusion related reactions (IRRs), infections, and
malignancies, were collected and considered separately.

- Laboratory tests, including monitoring of electrolytes, liver function and haematological
parameters were performed at regular intervals, and exploratory analyses assessed the
incidence of AEs in relation to lymphocyte counts.

Submission PM-2016-01580-1-1 Extract from the Clinical Evaluation Report for Ocrelizumab

Page 91 0of 171



Therapeutic Goods Administration

The sponsor also performed a Cox regression analysis for the RA safety data, attempting to
assess the extent to which AEs (particularly infections) could be explained by baseline and
treatment-emergent risk factors.

Nearly all of the safety data comes from Phase II and III efficacy studies, with some additional
uncontrolled data from Open-Label Extensions. (OLEs).

8.2. Patient exposure

Exposure to ocrelizumab has been fairly extensive for a new MS drug, partly because several
additional studies were performed for the RA indication, which is no longer being pursued. The
relevance of the safety data from the RA population is somewhat unclear, however, because of the
concomitant use of other immunosuppressive agents, including methotrexate and corticosteroids.
Considering the MS population alone, 2147 patients were exposed, with 4485 patient-years of
follow-up.

Exposure for the MS and RA populations is summarised in the table below, and includes:
825 RMS patients (1448 patient years of exposure, Pool A);
486 PPMS patients (1416 patient years; PPMS Pool);
2147 patients in the MS all exposure population (4485 patient years; Pool B);
2926 patients with RA (7324 patient years, Pool E).

Across the MS and RA indications, 1775 patients (35% of all exposed patients) have received more
than 4 doses of ocrelizumab, representing at least 2 years of exposure.

Table 71: Patient-years of exposure in MS and RA studies, by number of doses

Pool B (MS All Exposure) Pool E (RA All Exposure)
N“Drgiz;“f N = 2147 N - 2926
Patient Years - 4485 Patient Years =7324
' N PY N PY
1 Dose 2147 4485 2926 7324
4 Doses 1340 3832 1222 3726
5 Doses 1224 3547 551 1804
6 Doses 860 2953 225 775
8 Doses 272 1046 38 140

M3 - multiple sclerosis; N - number of patients; PY - patient-years; RA - rheumatoid arthritis

For the proposed indications, the data that provides the clearest safety signals are those derived
from the randomised, controlled phases of the pivotal MS studies. For RMS, exposure is
summarised in the table below including exposure to placebo infusions in the interferon (3-1a
control group. For PPMS, the exposure is summarised in the subsequent table, including the
placebo control group.
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Table 72: Exposure to ocrelizumab or placebo infusion - Phase III RMS population (Pool A)

i IFM
{M = 826)
Duration of Observation . .
= 23 weeks 75 (93.8%)
- 4Tweeks 720 (87.2%)
- 71 weeks 683 (82.7%)
- 95 weeks 650 (78.7%)
Total patient-years 1399
Number of Doses
1 74 (9.0%)
2 49 (5.9%)
3 39 (4.7%)
4 663 (80.4%)
Mean (SD) 36(1.0)
Median 4.0
Total cumulative dose (mg)
mean (30 0.0 (0.0}
median 0.0
min-max 0-0

OCR 600
(N =825)

788 (95.5%)
770 (93.3%)
748 (90.7%)
716 (86.8%)
1448

46 (5.6%)
20 (2.4%)
27 (3.3%)

732 (88.7%)

38(0.8)
40

2240 (490)
2400
§-2700

Table 73: Exposure to ocrelizumab/placebo - Phase III PPMS population

placabo
(M = 239)
Duration of Observation
z 1 (dose) 239 (100%)
= 23 weeks 227 (95.0%)
= dTweeks 216 (90.4%:)
=71 weeks 201 (84.1%)
= 95 weeks 188 (TB.7%)
=119 weeks 172 (72.0%)
=143 weeks 116 (48.5%)
= 167 waeks 73 (30.5%)
= 191 weaeks 31 (13.0%:)
> 215 2 (0.84%)
Total patient-years 660
Number of Doses
1 12 (5.0%)
2 11 (4.8%)
3 15 (8.3%)
4 13 (5.4%)
5 18 (7.5%)
=6 170 (71.1%)
mean (SD) 6.1(2.2)
Median 6.0
Total cumulative dose (mg)
mean (3D) 0.0 (0.0
median 0.0
min-max 0-0

OCR 600
(N = 486)

488 (100%)
461 (94.9%)
448 (92.2%)
435 (89.5%)
424 (87.2%)
404 (83.1%)
296 (60.9%)
183 (37.7%)
88 (14.0%)
8 (1.85%)
1418

25 (5.1%)
13 (2.7%)
13 (2.7%)
11 (2.3%)
22 (4.5%)

402 (82.7%)
6.6 (2.1)

70

3868 (1244)
4200
19-6000
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The overall extent of exposure in terms of weeks of safety follow-up is summarised below for the

pooled MS population (Pool B) and the pooled RA population (Pool E).

Table 74: Exposure to ocrelizumab - MS all exposure population (Pool B)

= 1 {dose)
> 23 weeks
= 47 weeks
> 71 weeks
> 05 weeks
> 119 weeks
> 143 weeks
= 167 weeks
> 191 weeks
=210 weeks
> 239 weeks

No of doses
Mean (SD)

Median

mean (SD)
median
min-max

Duration of Observation

Total patient-years

Total cumulative dose (mg)

M3 (Pool B)
(N=214T7)

2147 (100%)
1880 (87.6%)
1640 (76.4%)
1457 (67.9%)
1388 (64.6%)
1152 (53.7%)
702 (32.7%)
372 (17.3%)
191 (8.9%)
105 (4.9%)
67 (3.1%)
4485

47 (2.5)
50

2825 (1536)
3000
9 - 8220
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Table 75: Exposure to ocrelizumab in the RA all exposure population (Pool E)

RA (Pool E)
M=2926

Duration of Observation
=1 (dose) 2926 (100%)
>24 weeks 2847 (97.3%)
= 48 weeks 2738 (93.6%)
=72 weeks 2396 (81.9%)
> 96 weeks 2012 (68.8%)
> 120 weeks 1420 (48.5%)
= 144 weeks 821 (28.1%)
> 168 weeks 446 (15.2%)
> 192 weeks 261 (8.9%)
> 216 weeks 124 {4.2%)
= 240 weeks 24 (1.8%)
Total patient-years 7324
Mo of doses
mean (SD) 3.2(1.7)
Median 3
Total cumulative dose (mg)
mean (SD) 2492 (1715)
median 2000
min-max 10 — 14403

8.3. Adverse events
8.3.1. Total adverse events
8.3.1.1. MS studies

In the Phase III RMS studies, adverse events (AEs) occurred with a very similar overall frequency in
the ocrelizumab and interferon -1a groups (83.3% of subjects in each group reported at least one
AE). In the Phase III PPMS study, there was an excess of events with ocrelizumab compared to
placebo: 90.0% of placebo recipients and 95.1% of ocrelizumab recipients reported an AE. In other
words, of those who would be expected to be free of AEs, based on the background placebo AE rate,
about half (5.1% of 10%) experienced an AE on ocrelizumab. Conversely, as will be seen below,
event rates per 100 patient-years (PY) were not higher with ocrelizumab than placebo.
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Table 76: Adverse events; Phase III RMS controlled treatment population (Pool A)

IFN Iweta-la OCH 600mg

(H=828) {H=825)
Total number of patients with at least one adverse event 6B (83.3%) 6R7 (83.3%)
Total mumber of events 4141 4194
Total number of deaths 2 { 0.2%) 1§ 0.1%)
Total murber of patients with at least one
AE with fatal ocutcome 2 ( 0.2%) 1 ( 0.1%)
Serious AE T2 ( B.7%) 57 ( 65.9%)
Sarions infection® 24 | 2.9%) 11 { 1.3%)
Serious AE leading to withdrawal from treatment g [ 1.1%) 6 [ 0.7%)
Serious BE leading to dose modification/interruption 5 ( 0.6%) 8 ( 1.0%)
AE lmading to withdrawal from treatment 51 { 6.2%) 29 [ 3.5%)
RE leading to dose modification/interruption 85 (10.3%) 38 ( 4.6%)
IRFs leading to withdrawal at first infusion 0 11 ( 1.3%)
Madical concepts: patients with
ml;gnantzeﬁ 2 { 0.2%) 4 [ 0.5%)
Infection** 441 (53.4%) 483 (58.5%)
Sericug Infecticns** (incl. infections treated with IV anti- 31 ( 3.8%) 15 ( 1.8%)
infectivas)

Immestigator fText Ior AEs encodsd using MedlPA verzion MedlPA vIE.D

Percentages are based on N in the column headings.

Multiple occurrences of the same AE in one individual are counted only cnce except for
'"Total number of AEs' row in which multiple sccurrences of the same AE are counted
separately.

Includes AEs with onset from first dose through to 96 weeks after First Dose/Randomization.
Hon-Sericus Eelapses are excludaed.

*Sericus infections are defined using Bdverse events falling into the MedDBR System Organ
Class 'Infections and infestations', and using 'Is the event non-serious or sericus’ from
the Mdverse events CRF page.

+Malignancies are identified using Adverse events falling into the MedDBR System Organ
Claszs 'Malignant tumours ({Narrow)

**Tnfecticons are identified either uzing Bdverse events falling into the MedDRA Infections
System Organ Class "Infections and Infestations" or AE with pathogen information provided.
Serious is defined using 'Is the event non-serious or serious’ or infection recquiring LV
anti-iniectives.

Mon-Sericus Belapses are excluded

Table 77: Adverse events; Phase III PPMS controlled treatment population

Flacebo OCR, B00mg

(M=239) (M=48¢)
Total mumber of patients with at least cne adverse event 215 (90.0%) 462 (95.1%)
Total number of events 1762 3600
Total number of ceaths 1 { 0.4%) 4 ( 0.3%)
Total number of patients with at least one
AF with fatal euteome 1 { 0.4%) 4 ( D.8%)
Seriocus AE i 53 {22.2%) 90 {20.4%)
Sarieus Infecticon® 14 [ 5.9%) 30 { o.2%)
Serious BE leading to withdrawal from treatment 6§ { 2.5%) 13 { 2.7%)
Sericus AE leading to dose modification/interrupticon 4 { 1.7%) A ( 1.0%)
AE leading to withdrawal from treatment 8 {3.3%) 20 ( 4.1%)
BE, ‘.mmr? to dose modification/interruption 12 ( 5.0%) 47 [ 9.7%)
aading to withdrawal at first infusion 0 1 { D.2%)
Medical concepts: patients with
Malignancies+ 2 { 0.8%) 11 ( 2.3%)
Infections** 167 {69.9%) 347 (T1.3%)
Sericus Infecticns** (incl. infections treated with IV anti- 21 { B.8%) 37 { 7.6%)
infectives)
Investigator Lewt TOr AES enc BESRT Version Medifs vIE.O,

Percentages are based on N in Lh column headings.
Hu tiple occurrences of the zams AR in one individual are counted only onoe except for
"Total mmber of AEs" row in which multiple cccurrences of the same are countad

separataly.

* Identified by MedDPA System Organ Class "Infections and Infestaticna®.

+ Malignancies are identified using Adverse events falling inte the Stancard MedDRA Cnary
"Malignrant tumcaurs (harrow)’.

¥ Identified eitler using Adverse Events falling into the MedDER Infections System Ozgan
Class "Infections and Infestationa® or Adverse Events with pathogen information provided.
Hon=-Serious Pelapses are excludsd.

When all MS studies were pooled, and the AEs were expressed in terms of events per 100 PY, the
number of AEs in ocrelizumab recipients was 254 per 100 PY (95% CI 249 to 258), including 77
AEs of infection per 100 PY, as shown in the table below. Event rates were higher when considering
the controlled period of exposure, as shown in the subsequent tables. For the RMS studies, event
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rates were similar in the ocrelizumab and interferon -1a groups, with a slightly higher number of
AEs per 100 PY in the interferon (-1a group (296 versus 290 AE per 100 PY). For the PPMS study,
event rates were similar in the ocrelizumab and placebo groups, with a slightly higher number of
AEs per 100 PY in the placebo group (267 versus 261). Overall, this reflects an acceptable AE rate
per 100 PY in the controlled studies, compared to active and inactive controls. (The high
background rate of AEs in the control arms could make it difficult to detect tolerability issues from
a broad comparison of total AE event rates, however, so it is important to consider individual types
of events, as discussed in later sections).

Table 78: Adverse event profile in 100 patient-years - MS all exposure population (Pool B)

I Empamis

trrezall total mzber of events L1y l 258.38)
Death 3 0.18 [ 0.0, 0.35)
13 6,53 [ &.23, T 1
Zr infectiont 7 74 [ at, .17
Zerious L leading to withdrasal from creatment 11 0.€9 [ 7, 2l
Zerions LE leading to dose modificacion/intermmcion 27 0.€0 [ A a)
B8 leading © 7 B [ 20, 2.07)
e leadimg © L4 1 .12 [ 263, 31.88)
IFRa leading to withdrawal at the firar infusion 13 0.40 i a.24, 0.83)
Medical cosospls:
Infection*® 348 3 l .18,  BEQ.3 &)
« dnfecilons brsated with IV anti-infectlves] 104 Z.33 I 1.88, 2.91)

", and

MedDRR Infections
o uming "Ia the o
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Table 79: AE profile in 100 PY; Phase III RMS controlled treatment population (Pool A)

ItH oeta-1a DR, Goumg
(N=82¢) (N=825)
{PY=1295.0) (PY=1447.9)
zall total number of events
Kumkezr of REs 4141 4194
AEs per 100 patisnt years 296.01 285,66
85% CI ( 287.06, 305.16€) ( 280.55, 238.36€)
Death
Munber of REs 2 1
AEs per 100 patient yeazs 0.14 Q.07
85% <1 (. 0.02, 9.52) (  0.00, 0.328)
Sericus AE
lumkezr of REa Eg 78
AEs per 100 patient yeazs £.25% 5.39
55% CI { 2.035, T.75) 4.2€, £.72)
Sericus infection*
Bumber of AEs 2 12
AEs par 100 patisnt years 1.79 0.83
458 21 { 1.16, 2.€49) | 0.43, 1.45)
Sericus AT leading to withdrawal from treatment
Mumber of REs ] 7
s per 100 patient years 0.64 0.48
B5% €I { 0.25; 1.22) | R.19, 1.00)
Sericus AE leading to dose
modification/interruption
Muibex ﬁfﬂﬂ!ﬂ : DE 3 3115
AEs per 1 patient years -4 -
85% CI { 0.16, 0.93) | 0.38, 1.38&)
AE leading to withdrawal from treatment
Mumber of REs 55 ag
AEs per 100 patisnt years 3.53 2.85
a5% ¢1 { 2.96; 5.12 { 1.63; 3.28)
AE leading to dose modification/inverruption
Rumber of REs 121 45
IEs per 100 patient years g2.85 3.38
95% & { 7.1, 10.33) ( 2.50, 4.47)
ITN beta-la OCR &llmg
(B=B2E) (M=823)
(PY=1359%.0) (FY=1447.9)
IFRs leading to withdrawal at the first infusion
Humbar of AEs 7] 11
AEa per 100 patient years 0 0.76
85% <1 { O 0.26) { 0.38, 1.3¢€)
Madical concspts:
Infection**
Numbar of AEs 113 1237
REs par 100 patisnt years 65.03 B5.43
95% CI [ 84.77; 73.55) { B0.74, 50.33)
Saricus infection®** (incl. infecticns treatsd
with IV anti-infaseivas)
Muzker of AEs 34 18
AFa per 100 patisnt years 2.43 1.24
55% CI { 1.68, 3.40) { 0.74, 1.5€)

Investigator Text for AEs encoded using MedDBER version MedDBAR v15.0

Multiple occurrences of the same AE in one patient will be counted multiple times.

F¥: Total patient years. 958 CI is calculated using an exact method based ocn the Poisson
distribution.

‘Sarious infections are definsd using Adverss svencs falling inte the MadDBA Systam Organ
Class 'Infections and infestations', and using "Is the event non-serious or serious' from t©
Adverse svents CRF page.

“s¢Infacticns ars identifisd sithsr using Adverss svents falling into the MsedDRA Infacticns
Systam Organ Class "Infections and Infeatationa™ or AE with pathogen infermation provided.
Sgricus is defined using 'Is the event non-sericus or sericus' or infection requiring IV
anti-infectives.

HNonm-Saricus Relapsas ars axcludsd
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Table 80: AE profile in 100 patient-years; Phase IIl PPMS controlled treatment population

Placsbo OCR 6€00mg
(N=239) (N=48E)
(BY=£59.8) (FY=141¢6.4)
Overall total number of events
Number of ZEs 1762 36590
AEs per 100 patient years 267.04 260.51
95% CI ( 254.72, 279.81) ( 252.18, 269.08)
Death
Numbsr of AEs 1 4
ZEs per 100 patient years 0.15 0.28
95% CI ( 0.00, 0.84) 0.08, 0.72)
AE with fatal ocutcome
Number of REs 1 4
REs per 100 patient years 0.15 0.2
95% CI ( 0.00, 0.84) 0.08, 0.72)
Sericus AE
Numbsr of AEs 77 145
ZEs per 100 patient years 11.67 10.24
95% CI ( 9.21, 14.59) 8.64, 12.03)
Serious infection*
Number of REs 1% 42
LEs per 100 patient years 2.88 2.87
95% CI ( 1.73, 4.500 2.14, 4.01)
Sericus AE leading to withdrawal from treatment
Number of AEs € 13
ZEs per 100 patient years 0.%91 0.9z
95% CI ( 0.33, 1.98) ( 0.49, 1.357)
Seriocus AE leading to dose
modification/interruption
Number of RAEs 4 12
EEs per 100 patient years 0.6l 0.85
95% CI ( 0.17, 1.55) ( .44, 1.48)
LE leading to withdrawal from treatment
Numbsr of REs 8 20
LEs per 100 patient years 1.21 1.41
95% CI ( 0.52, 2.39) 0.86, 2.18)

Investigator text for AEs encoded using MedDRE version MedDRE wlS.0.

Multiple cccurrences of the same AE in ons patisnt are counted multipls times.
FY: Total patisnt ysars.

Incidence Rate: Number of svents / PY*100

953% CI (IR) is calculated using sxact method based on the Poisson distributiocn.

8.3.1.2. RA studies

The RA studies had unequal durations of follow-up, so the sponsor presented the pooled data in
terms of AEs per 100 PY, as summarised in the table below. For the total RA pool, the event rates
were broadly similar to those seen in the total MS pool (approximately 250 AEs per 100 PY). In the
controlled RA pool (excluding open-label follow-up), event rates were substantially higher
(approximately 370 AEs per 100 PY). A broadly similar pattern was observed in MS studies; this
could reflect enrichment of the long-term follow-up groups with patients who tolerated the drug.

Compared to the MS population, event rates per 100 PY were substantially higher in the RA studies,
even in the placebo control groups, reflecting the underlying diseases and concomitant treatments
in this population. Unlike the MS studies, there was a clear (and statistically significant) excess of
AEs in the ocrelizumab groups, compared to the placebo controls, 95% Cls for the AE rate per 100
PY did not overlap when comparing placebo to ocrelizumab, in either the low dose ocrelizumab
pool (200 mg x 2, then 400 mg per cycle) or the high-dose pool (500 mg x 2, then 1000 mg per
cycle).
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Table 81: Overview of adverse events, RA controlled treatment population (Pool D)

Pooled Flacebo

{H=581})

(E¥=502.748)

+ DMERD

S SO0 =g K 2
J400 mg % 1
+ DERRD
{K=118E)
(BY=1004,101)

oK 500 =g K 2
F1000 mg % 1
+ DMARD
(H=547)
(E¥=906.271)

Crerall total number of
Number of AEs
Afs per 100 patisnt years
5% O

Doath
Nuxber of AEs
AEs per 100 patient yeazrs
35% CI

avents

Withdrasm from study due to an AE

Romber of AEs

AEs per 100 patisnt years
95% CT

Serious AE
Roxker of AEs
AZ3 per 100 patient years
4% o1

Ssricus infectiont
Rumksr of AES
AEs par 100 patisne

panrs
55% CI

Saricus AE lesading t=
Number of AEs
AFs par 100 pati=nt
95% oI

years

Sericus AE lesading to
Humber of AEs
AEs par 100 patient

yaars
95% CI

withdrawal from treatmsnt

dose modification/interruption

AR leading to withdrawal from treatment

Number of AEs
AEs per 100 patient years
95% CI

AR leading ©5 dose modificatien/interrupticn

Mumbar of AEs
AEs par LOO patient yeass
35% CI

IffRe leading to withdrawal at the first infusion

M=ber of AEs
AEs per 100 patient years
=y T

{ 331.52,

( 0. 31,

[ 12.54,

{ 233,

i 1.01,

[ 1.44,

9.

2401
343.51
355.81)

136
15.2%
1%.08)

31
3.43
4.87)

o o

a, 0.41)

28
3.10
4.4%)

(=0

0.41)

27332
IT1.78
{ 355.94, 383.9%0})

t 0.1,

2.80

{ 2.02, 4.27)

188

15.94
i 13.47, 18,30}

[ 3.18,

17
1.6%

1 .33, 2,71}

[ 0,08,

18&
19.52

I 15.34, 21.35) [}

iz
1.29

I D62, 2.0%) {

2383
373.51
[ 361,03, 38£.31)

&
0.6€

L} D.28, 1.44)

27

292
{ 1.98, 4.2

13

17,83
{ o 13.03,  20.€l)

58

6.40
{ 4.56, 8.27)

18
1.53

{ 1.18, 3.14)

G.22

{ 0.03, 0.8}

33
3.64

[} 251, S5.11)

.38,

Madical concepts:

AEs
REs per 100 patisnt years
55§ &2

Infaction®®
wmber of AEs
AEs par 100 paTisnt FEADS
§5k CI

STaricus infaction** [incl.
anti-infeotivey)
Nu=har of REs
AEs par 100 patisnt ypears
5% .CX

infections treated with IV

£

[

b 53,

1
§5.75;

.78,

1g
1.1l
el 1]

523

2.4
10%.08)

3

3.5%
5.5Z)

5
.59

P 0.4, 1.73) {

1100

108,98
[ L0317, 11£.22) L

£.75) i

-

2.31)

iz
i -

0. 68,
1073

1L8.40
111,42, -135.70)

Trrestigacor Taxt Bor ALS encooed Using WedLER versioh 19.0

Multiple occurrences of the sams AX in oo patient will be counted multiple times.
53% CI ia caleculated using an exact method based on the Polsson distzikution.
ons are def].m:d using Rdverse eventa falling into the MedDRA System Organ Class
sexicus o sezicus™ fzem the Advesse ements CRE

FY: Total paci
*Zericus inf
using "Is the event non-

yoazrs.

"Infecticns end infestaticma™, and

+Malignancies are identified using Adverss ewvents falling into the MedDRA H_'.-:ll:an COrgan Class "Malignant tumours (marrow)™.

s arn e
Infeata

methotraxate in WASO405
Serelizumal

v -nm::l.-:mf-nr:t:.ﬂu
O%R 10 =y, 20 =g, 1900 wq. 1 By and 2000 By aze only studied in Phase IFID avuwdies. DMARD shacapy insludss lefluncmide and

is given in " combination with methetrexate in all cther studies,

cna are identifisd sither uaing Adverse svents falling into the MedDRA Infeoctiona Syatem Organ Clasa "Infectiona and
cicna™, AE with pathogen information provided or if the event was recordsd as an infection on the CRF. Ssricus is defined wsi
"ts the event non-ssericus or ssricus® or infection reguiring
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Table 82: Adverse events per 100 patient-Years, RA all exposure population (Pool E)

8.3.2. Types of adverse events
8.3.2.1. RMS studies

The most common AEs in the controlled RMS studies are summarised below, by System Organ
Class (SOC). The ocrelizumab group had a mild excess of ‘Infections and Infestations’ and an
increased incidence of ‘Injury, Poisoning and Procedural Complications’, relative to interferon (3-1a,
but it had less ‘General Disorders and Administrative Site Conditions’. This reflects, in part, the
excess of infusion reactions with ocrelizumab and injection site reactions and flu-like symptoms
with interferon (3-1a, as shown in the subsequent table.

Table 83: AEs reported in = 10% of patients in at least one group by SOC, Phase III RMS
controlled treatment population (Pool A)

System Organ Class IF& t;e;azg}a D?I‘T fggg; g
Infections and Infestations | 433 (524%) 482 (58.4%)
General Disorders and Administrative Site Conditions 396 (47.9%) 173 (21.0%)
Injury, Paisoning, and Precadural Complications 155 (18.8%) 333 (40.4%)
Mervous System Disorders 252 (30.5%) 224 (27.2%)
Musculoskeletal and Connective Tissue Disorders 207 (25.1%) 204 (24.7%)
Gastrointestinal Disorders 156 (18.9%) 171 (20.7%)
Psychiatric Disarders 144 (17 .4%) 149 (18.1%)
Skin and Subcutaneous Tissue Disorders 105 (12.7%) 117 {14.2%)
Respiratory, Thoracic, and Mediastinal Disorders 85 (10.3%) 87 (10.5%)
Investigations 102 (12.3%) 53 (6.4%)

IFN = interferon: N = number of patients; OCR = ocrelizumak; SOC = system organ class.

Individual AEs that were common in either treatment group are summarised below. Most
individual types of AE occurred with a similar frequency across the two groups. After IRRs, which
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occurred in about a third of ocrelizumab recipients, the most marked differences between
treatment groups were seen for symptoms known to be associated with interferon (-1a treatment
(injection-site erythema and influenza-like illness). Most of the excess of infections in the
ocrelizumab group could be accounted for by a higher incidence of upper respiratory tract
infections and nasopharyngitis (more serious infections are considered separately, in later
sections.)

Table 84: AEs reported in = 2% of patients in at least one treatment group by preferred
term, Phase III RMS controlled treatment population (Pool A)

MedlRL Freferrsd Term (N=BZ¢ (N=823)

Total numbsr of patisnts with at least ons advsrss svent 603 (73.0%) €20 (73.2%)
occurring at relative frequency >=2%

INFUSION RELATED RELCTICN 80 T%) 283 (34.3%)
HEADACHE 124 .0%) 93 (11.3%)
INFLUENZZ LIFE ILLNESS 177 .4%) 38 ( 4.6%)
UPPER RESPIRATORY TRACT INFECTION 87 .5%) 125 (15.2%)
NLSOPHARYNGITIS 84 (10.2%) 122 (14.8%)
URINARY TRACT INFECTION 100 {12.1%) 96 (1l.&%)
FATIGUE 64 ( 7.7%) €4 ( 7.8%)
INJECTION SITE ERYTHEME 127 (15.4%) 1 ( 0.1%)
DEFRESSION S4 ( §.5%) 64 ( 7.8%)
ERTHRALGIA 51 ( 6.2%) 46 ( 5.6€%)
SINUSITIS 45 ( 5.4%) 46 ( 5.6€%)
BACK PAIN 37 ( 4.5%) 53 ( 6.4%)
INSOMNIZ 38 ( 4.6%) 46 ( 5.6€%)
INFLUENZZ 38 ( 4.6%) 38 ( 4.8%)
PRIN IN EXTREMITY 35 { 4.2%) 39 ( 4.7%)
BRONCHITIS 29 ( 3.5%) 42 ( 5.1%)
DIZZINESS 35 ( 4.2%) 28 ( 3.4%)
PYREKIA 38 ( 4.6%) 23 ( 2.8%)
MUSCLE SPASMS 30 ( 3.6%) 30 ( 3.6%)
PHARYNGITIS 33 ( 4.0%) 25 ( 3.0%)
NAUSER 28 ( 3.4%) 28 ( 2.4%)
ENXIETY 27 ( 3.3%) 28 ( 3.4%)
MYALGIZ 35 ( 4.2%) 20 ( 2.4%)
PARLESTHESIL 27 ( 3.3%) 24 ( 2.9%)
DIARRHOER 21 ( 2.5%) 28 ( 2.4%)
HYPORESTHESIL 2% { 3.5%) 1% ( 2.3%)
INJECTION SITE RERCTION 45 { 5.4%) 2 [ 0.2%)
RL3H 25 ( 3.0%) 22 ( 2.7%)
GLESTROENTERITIS 13 { 2.3%) 25 ( 2.0%)
MUSCULOSKELETAL BAIN 24 ( 2.9%) 18 ( 2.2%)
MIGRAINE 16 ( 1.9%) 25 ( 2.0%)
ORAL HEREES 17 ( 2.1%) 24 ( 2.9%)
VIRATL INFECTION 23 ( 2.8%) 18 [ 2.2%)
CONSTIEATICH 17 ( 2.1%) 23 ( 2.8%)
HYPERTENSICH 23 ( 2.8%) 17 ( 2.1%)
VERTIGO 22 ( 2.7%) 17 ( 2.1%)
COUGH 12 ( 1.5%) 25 ( 2.0%)
CY¥STITIS 18 ( 2.2%) 18 ( 2.2%)
RESPIRATCORY TRACT INFECTION 17 { 2.1%) 19 ( 2.3%)
AIANINE EMINOTRENSFERASE INCREASED 24 { 2.9%) 3 [ 1.1%)
CONTUSION 12 ( 1.5%) 18 ( 2.2%)
LEUROPENTR 22 ( 2.7%) g ( 1.0%)
CHILLS 21 ( 2.5%) 8 ( 1.0%)
VCMITING 11 ( 1.3%) 17 ( 2.1%)
ANAEMIZ 17 ( 2.1%) 8 ( 1.0%)
HEPATIC ENZYME INCREASED 22 { 2.7%) 3 ( 0.4%)
HERFES ZOSTE B ( 1.0%) 17 ( 2.1%)
PRURITUS 6 ( 0.7%) 17 ( 2.1%)

Investigator text for AEs encoded using MedDRA wersion MedDRE wl8.0

Percentagss ars bassd on N in thes column hsadings.

Table includss only ZEs occurring in >=2% of patisnts in at least ones treatment group.
For quency counts by preferred term, multiple occurrences of the same AE in an
individual are counted only once.

Nenm—Ssricus Relapsss ars sxcludsd.

8.3.2.2. PPMS study

In the PPMS population, the overall incidence of AEs for each SOC was broadly similar in the
ocrelizumab and placebo groups, but there was an excess of AEs in the ocrelizumab group related
to ‘Injury, Poisoning and Procedural Complications’, which was largely due to IRRs. ‘Infections and
Infestations’ were only marginally more common in the ocrelizumab group.
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As noted in the RMS studies, infusion reactions were common in the ocrelizumab group (39.9% of
subjects) - in this population, they were also quite common with the placebo infusion (25.5%),
albeit with a clear excess in the active group. Upper respiratory tract infections were more common
in the ocrelizumab group (ocrelizumab 10.9% versus placebo 5.9%), but nasopharyngitis occurred
with an excess in the placebo group (ocrelizumab 22.6% verse placebo 27.2%). Urinary tract
infections occurred with a similar frequency in each group, and most other individual AEs occurred
with a similar incidence in the active and placebo groups. Depression was more common in the

placebo group.

Table 85: Adverse events reported in = 10% of patients in at least one treatment group by
system organ class, Phase III PPMS controlled treatment population

OCR 600 mg

System Organ Class {Tjic;:;} (N—486)
Infections and Infestations 162 (67.8%]) 339 (69.8%)
Injury, Poisoning, and Procedural Complications 104 (42.5%) 263 (54.1%)
Musculoskeletal and Connective Tissue Disorders 98 (41.0%) 181 (37.2%)
Mervous System Disorders 79 (33.1%) 174 (35.8%)
General Disorders and Administrative Site Conditions 60 (25.1%) 130 (26.7%)
Gastrointestinal Disorders 60 (25.1%) 126 (25.9%)
Psychiatric Disorders 59 (24 .7%) 89 (18.3%)
Skin and Subcutaneous Tissue Disorders 44 (18.4%) 99 (20.4%)
Respiratory, Thoracic and Mediastinal Disorders 35 (14 .6%) 87 (17.9%)
Metabolism and Mutrition Disorders 28 (11.7%) 56 (11.5%)
Renal and Urinary Disorders 30 (12.6%) 51 (10.5%)
Vascular Disorders 26 (10.9%) 54 ({11.1%)
Investigations 20 (8.4%) 58 (11.9%)
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Table 86: Adverse events reported in = 2% of patients by preferred term, Phase III PPMS
controlled treatment population

MISCLE 3SPASMS
WVITEMIN D DEFICIENCY
TOOTH INFECTION

[
CIES I I e S BN o e RN 4 RN« E ICS B w Y Bl o

Placebo OCER 600mg
M=dDRE Preferred Term (M=239) (W=48¢&)
Total number of patients with at least cone adverse event 198 (BZ.8%) 426 (B7.7%)
occurring at relative frequency >=Z2%
INFUSION RELATED RERCTICN g1 (25.5%) 134 (29.9%%)
RIACPHRRYNGITIS 63 (27.2% 110 (22.6&%)
URIMARY TRACT INFECTICM 54 (22.6%) 96 (19.8%)
HEADRCHE 33 (13.8%) 6> (13.4%)
BACF. PATN 36 (15.1%) 59 (12.1%)
INFLUENZA 21 ( 8.8% 56 (11.5%)
CDEFRES3ICN 30 (1Z.6%) 37 ( T.6%)
UPFEE. RESPIRATORY TRACT INFECTICHN 14 ( 5.58%) 53 (10.9%)
ARTHRATSTIR 21 ( 8.8% a8 7.8%)
PATHN IN EXTREMITY 25 (10.5% 33 6.8%)
FATIGUE 24 (10.0%) 2 . E%)
BRCMCHITIS 12 0%) a0 .2%)
TNSOMNIZ 12 0%) 2 . E%)
OEDEMZ. PERIFPHERET 12 { 5.0%) 2 L3%)
COUGH 8 { 3%) 2 L0%)
DIZZTNESS 11 6%) 2 1%)
CONSTIPLTION 12 { 5.0%) 2 7%)
DIARRHOEL 12 0%) 2 T%)
AUSER 16 | T% 15 9%)
HYPERTENSION 9 ( 3.8% 2 1%)
CONTUSION 15 | 9% 14 9%)
LITROENTERITIS 12 ( 5.0%) 20 1%)
MUSCULOSFELETAT, PAIN { 5.0%) 19 9%)
PHARYNGITIS { 4.6% 20 1%)
AIT DISTURBANCE { 3% 19
SINUSITIS { 9%) 15 9%)
CY3TITIS { 9%) 17 5%)
EHINITIS { 3 1%)
(
{
{
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{
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{
{
{
{
{
{
{
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{
{
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{

[x]
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=
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o o o e, o,
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[ RS T SNI E P el SJ ST S S S S O ER O R PRI i I VY SO N W T S I Y Sy B Y IS I ) ) Y Oy W R
o
—
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b

EALANCE DISORDER 5% 14 9%)
LIGEMENT SPRAIN 3%) 13 7%)
OROPHRRYNGERL PAIN 3% 13 7%)
PFYREXIRL 3% 13 T%)
VOMITING 9% 14 9%)
MIJSCULLR WELFNESS 5%) 14 9%)
SFIN AERASION 9%) 13 %)
ENXIETY 10 2%) 9 S9%)
INFLUENZA LIEKE ILINE3S 5 1% 14 9%)
RAESH 5 1% 14 5%)
VIRAL INFECTION 4 7%) 15 1%)
ASTHENTZ 8 3% 10 1%)
FLEAESTHESIR 4 7%) 14 9%)
ENLEMIR 7 S9%) 10 1%)
MYALGIA 7 9%) 10 L1%)

Investigator text for AEs encoded using MedDRE version MedDRR wl1B.0.

Percentages are based on N in the column headings.

Table includes only ZEs occurring in »=2% of patients in at least one treatmsnt group.
For frecusncy counts by preferred term, multipls cccurrsnces of the sams AFE in an
indiwvidual are counted cnly cnce.

Nen—3sricus Relapses ars excluded.
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Table 87: Adverse events reported in = 2% of patients by preferred term - Phase IIl PPMS

controlled treatment population

Placsbo CCER &00mg
MedDRL Preferrsed Term (N=239) (N=48&)
ECZEMZ 5 2.1%) 11 { 2.3%)
NECE PAIN B ( 3.3%) 2 ([ 1.6%)
VERTIGO T 2.9%) 9 ( 1.9%)
ENEUMCONIA 3 [ 2.1%) 10 ( 2.1%)
GLSTROENTERITIS VIRAL g [ 3.3%) & ( 1.2%)
LACERATION 3 [ 2.1%) 9 [ 1.9%)
NEURLALGIR 2 [ 0.8%) 12 { 2.5%)
OSTECLRTHRITIS g2 [ 2.3%) g ( 1.2%)
FRURITUS T 2.9%) T 1.4%)
URINARY INCONTINENCE g [ 2.5%) g8 ( 1.8%)
CY3IFEP3IL & | 2.5%) T 1.4%)
CY3ENCEL & [ 2.5%) T 1.4%)
HAEMATOME B { 3.3%) 5 ( 1.0%)
HYPERCHOLESTEROLAEMIL 5 ( 2.1%) g [ 1.8%)
MISCLE SPASTICITY 2 ( 1.3%) 10 ( 2.1%)
RESPIRATORY TRAECT INFECTICON 2 [ 0.8%) 11 ( 2.3%)
SCIATICR 2 0.8%) 11 ( 2.3%)
CLTRRRH 2 [ 0.8%) 10 ( 2.1%)
JOINT SWELLING 5 ( 2.1%) 7 ( 1.4%)
CORLL, HEREPES 1 [ 0.4%) 11 ( 2.3%)
TOOTHACHE & | 2.5%) 6 ([ 1.2%)
CYSURIL 5 2.1%) & ( 1.2%)
SLEEP DISORDER B [ 2.3%) 3 [ 0.6%)
INTEEVERTEERAL DISC PROTRUSICN o 10 [ 2.1%)
TACHYCARDID & | 2.5%) 4 ( 0.8%)
TEEMOR & [ 2.5%) 4 ([ 0.8%)
MUSCULOSEELETAL. CHEST BLIN 5 ( 2.1%) 3 0.6%)

Investigator text for AEs encoded
Percentagss ars bassd on W in ths
Table includes cnly AEs occurring
frequency counts by preferred
al are counted only once.
Non—Serious Relapses are excluded.

For
indiwvi

using MedDRA wersion MedDRA
column headings.

v18.0.

in »=2% of patients in at least one treatment group.
term, multiple occurrences of the samse AE in an
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Table 88: Adverse events reported in = 2% of patients by preferred term - Phase IIl PPMS
controlled treatment population

Placebo CCR &00mg
MedDRE Preferred Term (N=239) (N=48&)
Total number of patients with at least ones adwverse svent lag (BZ.8%) 42Z¢ (87.7%)

occurring at relative fregquency >=2%

INFUSICN RELATED REACTICN 61 (25.5%) 194 (29.9%)
NASOPHARYNGITIS 65 (27.2%) 110 (22.6%)
URINARY TRACT INFECTION 54 (22.6%) 96 (19.8%)
HEADACHE 33 (13.8%) 65 (13.4%)
BACE PARIN 36 (15.1%) 59 (12.1%)
INFLUENZZ 21 ( B5.8%) & (11.5%)
DEPRESSION 30 (12.6%) 37 { 7.6%)
UPPER RESPIRATORY TRACT INFECTION 14 ( 5.9%) 53 (10.9%)
ARTHRALGIR 21 ( B.8%) 38 { 7.8%)
BIN IN EXTREMITY 25 (10.5%) 33 { 6.8%)
FATIGUE 24 (10.0%) 27 { 5.6%)
ERONCHITIS 12 ( 5.0% 30 ( 6.2%)
INSOMNIE 12 ( 5.0%) 27 ( 5.6%)
CEDEME PERIPHERAL 12 ( 5.0% 26 ( 5.3%)
COUGH B ( 3.3%) 25 ( €.0%)
DIZZINESS 11 ( 4.6% 25 { 5.1%)
CONSTIPATION 12 ( 5.0%) 23 ( 4.7%)
DIARRHOER 12 ( 5.0%) 23 ( 4.7%)
NAUSER 16 { 6.7%) 19 ( 3.%%)
HYPERTENSICN 9 ( 3.8%) 25 ( 5.1%)
CONTUSION 19 ( 7.9%) 14 { 2.9%)
GASTROENTERITIS 12 ( 5.0%) 20 ( 4.1%)
MUSCULOSEELETAL FAIN 12 ( 5.0%) 1% ( 3.9%)
PHARYNGITIS 11 ( 4.6%) 20 ( 4.1%)
GRIT DISTURBENCE B 3.3%) 19 ( 2.9%)
SINUSITIS To(2.9%) 19 ( 3.9%)
CYSTITIS 7 ( 2.9%) 17 ( 3.5%)
RHINITIS 9 ( 3.8%) 15 ( 2.1%)
MUSCLE SPASMS 9 ( 3.8%) 14 ( 2.9%)
VITEMIN D CEFICIENCY B ( 3.3%) 15 ( 2.1%)
TOOTH INFECTION S 2.8%) 13 ( 2.7%)
BALANCE DISORLER To( 2.3%) 14 ( 2.%%)
LIGEMENT SPRAIN B 3.3%) 13 ( 2.7%)
OROPHERYNGERL PRIN B ( 3.3%) 13 ( 2.7%)
PYREKIL B 3.3%) 13 ( 2.7%)
VOMITING To{ 2.9%) 14 ( 2.9%)
MUSCULAR WELFNESS & (2.5%) 14 ( 2.9%)
SEIN RERASION T o[ 2.3%) 13 ( 2.7%)
ANXIETY 10 ( 4.2%) 9 ( 1.9%)
INFLUENZZ LIKE ILLNESS 5 (2.1%) 14 ( 2.9%)
RRESH 5 ( 2.1%) 14 ( 2.9%)
VIRAL INFECTION 4 (1.7%) 15 ( 2.1%)
LSTHENIZ B ( 3.3%) 10 ( 2.1%)
LEAESTHESIER 4 ( 1.7%) 14 ( 2.9%)
ANREMIZ To(2.9%) 10 ( 2.1%)
MYRLGIR T {2.3%) 10 ( 2.1%)

Investigator text for AEs encoded using MedDRL wersion MedDRR vwl12.0.

Percentages are bassd on N in the column headings.

Table includes cnly REs occurring in >=2% of patients in at least cne treatment group.
For fregusncy counts by preferred term, multiple occurrsnces of the same AE in an
individual are counted only cnce.

Non-Sericus Relapsss ars sxcludsd.

8.3.2.3. RA studies

The incidence of AEs in the RA population, grouped by organ class (SOC), is shown in the table
below. Infusion reactions were common in ocrelizumab recipients, leading to an excess of AEs
categorised under ‘Injury, Poisoning, and Procedural Complications’. There was also an excess of
‘Infections and Infestations’, but the excess event rate was small in terms of number of events per
100 PY.
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Table 89: Common AEs (Rates per 100 PY) by SOC, RA controlled treatment (Pool D)

System Organ Class

Flacebo
(M =981)

OCR 400
(N = 1186)

OCR 1000
(N = 947)

Overall Events per 100PY
{95%C1)

Infections and Infestations

Injury. Poisoning, and
Procedural Complications

Gastrointestinal Disorders
Musculoskeletal and

Connective Tissue Disorders
Skin and Subcutaneous Tissue

Disorders

Respiratory, Thoracic, and
Mediastinal Disorders

MNervaus System Disorders

344 (332, 356)
97.8 (91.5, 103)
36.0 (32.2, 40.1)
43.6(394,48.2)

27.5(24.2, 31.1)
19.9 (17.1,23.1)

17.1 (14.5, 20.0)

16.2 (13.7, 19.0)

372 (360, 384)
105 (99.1. 112)
53.8 (49.3. 58.5)
42.3 (384, 46.6)

25,2 (22.2, 28.5)

18.9(16.3, 21.8)

17.8 (15.3, 20.6)

20.2(17.5, 23.2)

374 (361, 386)
113 (106, 120}
55.8 (51.1, 60.9)
41.3(31.2,45.7)

24.7 (21.6, 28.2)
18.2 (155, 21.2)

16.1 (13.6, 18.9)

16.6 (14.0, 19.4)

General Disorders and

Administrative Site Conditions 13.9 (114, 16.0)

15.3(12.8, 18.1) 12.0 (2.88, 14.5)

Vascular Disorders 11.3(9.21,13.7) 109(8.91,13.1) 11.5(9.38,13.9)

The sponsor did not initially provide a convenient summary table of common individual AEs in
each treatment group, but instead provided a multi-page table of all AEs in the RA population. In
response to a Clinical Question in the first round Clinical Evaluation Report, the sponsor has since
presented the most common AEs in the RA studies in a more convenient format, reproduced below.

As the sponsor notes, only one AE occurred with a clear excess in the ocrelizumab groups: Infusion-
Related Reactions, or IRRs, which were much more common with active treatment (placebo 11.0%,
ocrelizumab 400 mg 23.8%, and ocrelizumab 1000 mg 29.4%). Other AEs in the RA population
showed no clear imbalance between treatment groups.

Table 90: Adverse events reported in = 2% of patients in placebo, ocrelizumab 400 mg or
ocrelizumab 1000 mg treatment groups by system organ class and preferred terms. Pool D:
Phase II and III RA controlled treatment population

MedDRA System Pooled Placebo OCR 200 mg X 2/400 | OCR 500 mg X
Organ Class + DMARD mg X1 211000 mg X 1
MedDRA Preferred + DMARD + DMARD
Term (N=981) (N=1186) (N=947)
Infections and

Infestations

Upper Respiratory Tract | 131 (13.4%) 147 (12.4%) 126 (13.3%)
Infection

Masopharyngitis 77 (7.8%) 84 (7.1%) 82 (B.7%)
Urinary Tract Infection | 69 (7.0%) 78 (6.6%) 76 (8.0%)
Bronchitis 65 (6.6%) 97 (8.2%) 58 (6.1%)
Sinusitis 42 (4.3%) 47 (4.0%) 50 (5.3%)
Influenza 35 (3.6%) 40 (3.4%) 37 (3.9%)
Gastroenteritis 24 (2.4%) 27 (2.3%) 20 (2.1%)
Prieumnonia 22 (2.2%) 19 (1.6%) 21(2.2%)
Fharyngitis 23 (2.3%) 13 (1.1%}) 21 (2.2%)
Injury, Poisoning And

Procedural

Complications

Infusion Related 108 (11.0%) 282 (23.8%) 278 (29.4%)
Reaction

Fall 12 (1.2%) 15 (1.3%) 19 (2.0%)
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Table 91: Adverse events reported in = 2% of patients in placebo, ocrelizumab 400 mg or
ocrelizumab 1000 mg treatment groups by system organ class and preferred terms. Pool D:
Phase II and III RA controlled treatment population

MedDRA System Pooled Placebo OCR 200 mg X 2/400 | OCR 500 mg X
Organ Class + DMARD mg X 1 21000 mg X 1
MedDRA Preferred + DMARD + DMARD
Term (N=981) {(N=1188) {N=947)
Gastrointestinal

Disorders

Nausea 70 (7.1%) 57 (4.8%) 57 (6.0%)
Diarrhoea 43 (4.4%) 54 (4.6%) 56 (5.9%)
Dyspepsia 34 (3.5%) 30 (2.5%) 36 (3.8%)
Yomiting 20 (2.0%) 21 (1.8%) 17 (1.8%)

Musculoskeletal And
Connective Tissue

Disorders

Back Pain 29 (3.0%) 39 (3.3%) a7 (3.9%)
Rheumatoid Arthritis 34 (3.5%) 17 (1.4%) 21(2.2%)
Nervous System

Disorders

Headache 52 (5.3%) 60 (5.1%) 50 (5.3%)
Dizziness 16 (1.6%) 29 (2.4%) 21 (2.2%)

General Disorders
And Administration
Site Conditions

Fatigue 26 (2.7%) 29 (2.4%) 9 (1.0%)
Oedema Peripheral 27 (2.8%) 20(1.7%) 15 (1.6%)
Skin And

Subcutaneous Tissue

Disorders

Rash 21 (2.1%) 23 (1.9%) 28 (3.0%)

Respiratory, Thoracic
And Mediastinal

Disorders

Cough 39 (4.0%) 28 (2.4%) 39 (4.1%)
Vascular Disorders

Hypertension 60 (6.1%) | 68 (5.7%) \ 56 (5.9%)
Psychiatric Disorders

Depression 26 (2.7%) 32 (2.7%) 33 (3.5%)
Insomnia 27 (2.8%) 21 (1.8%) 30 (3.2%)
Hepatobiliary

Disorders

Drug-Induced Liver 29 (3.0%) 48 (4.0%) 40 (4.2%)
Injury

Blood And Lymphatic
System Disorders
Anaemia 28 (2.9%) | 14 (1.2%) ‘ 18 (1.9%)

8.3.3. Treatment-related adverse events (adverse drug reactions)

The sponsor did not provide convenient summary tables of AEs that were thought by the
investigator to be causally related to treatment. The Clinical Overview and the proposed PI listed
AEs that occurred with an incidence of at least 2% and were more common with ocrelizumab than
with comparator, classifying these as potential adverse drug reactions (ADRs). The ADRs identified
with this approach are shown in the table below. Apart from IRRs, which were clearly related to
active treatment with ocrelizumab, upper respiratory tract infections (URTIs) also appeared to be
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more common with ocrelizumab, and this was observed in both the RMS and PPMS studies, as
shown below - in both studies, the excess incidence in URTIs was about 5%.

Table 92: ADRs associated with ocrelizumab (in RMS or PPMS) with an incidence of =2 2%
and higher than the comparator

RMS (Pool A) PPMS Frequency
ADR OCR IFN OCR Placebo Category for
SOC and PT N =825 N =826 N =486 N=239 OCR
Injury, Poisoning and Procedural Complications
Infusion-related
reactions 283 (34.3%) B0 (9.7%) 194 (39.9%) 61 (25.5%) Very common
Infections and Infestations
Upper respiratory
tract infection 125 (15.2%) 87 (10.5%) 53 (10.9%) 14 (5.9%) Very common
Nasopharyngitis 122 (14.8%) 84 (10.2%) 110 (22.6%) 65 (27.2%) Very common
Sinusitis 46 (5.6%) 45 (5.4%) 19 (3.9%) 7(2.9%) Common
Bronchitis 42 (5.1%) 29 (3.5%) 30 (6.2%) 12 (5.0%) Common
Oral herpes 24 (2.9%) 17 (2.1%) 11 (2.3%) 1(0.4%) Common
Respiratory tract 19 (2.3%) 17 (2.1%) 11(2.3%) 2 (0.8%) Common
infection
Viral infection 18 (2.2%) 23 (2.8%) 15 (3.1%) 4 (1.7%) Common
Herpes zoster 17 (2.1%) 8(1.0%) 6 (1.2%) 2 (0.8%) Commaon
Influenza - - 56 (11.5%) 21 (8.8%) Very common
Psychiatric Disorders
Insomnia 46 (5.6%) 38 (4.6%) 27 (5.6%) 12 (5.0%) Common
Respiratory, Thoracic and Mediastinal Disorders
Cough 25 (3.0%) 12 (1.5%) 29 (6.0%) 8(3.3%) Common
Catarrh - - 10 (2.1%) 2 (0.8%) Commaon

ADR = adverse drug reaction; IFN = interferon beta 1-a; OCR = ocrelizumab; PPMS = primary
progressive multiple sclerosis; PT = preferred term; RMS = relapsing multiple sclerosis; SOC = system
organ class.

8.3.4. Serious adverse events
8.3.4.1. MS studies

Serious Adverse Events (SAEs) were relatively infrequent, and did not occur with an excess in the
ocrelizumab groups. In the RMS studies, the proportion of patients reporting SAEs was similar
between the IFN (8.7%) and ocrelizumab (6.9%) treatment groups. The most commonly reported
SAE (= 1% of patients) by SOC was ‘Infections and Infestations’ (IFN 2.9% and ocrelizumab 1.3%),
followed by ‘Nervous System Disorders’ (IFN 1.3% and ocrelizumab 1.0%), and ‘Injury, Poisoning and
Procedural Complications’ (IFN 1.2% and ocrelizumab 0.7%).

When considered by SOC, there was no concerning pattern. In the IFN group, there were more
reports of SAEs in the SOCs ‘Infections and Infestations’, (IFN 24 patients versus ocrelizumab 11)
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and ‘Injury, Poisoning, and Procedural Complications’ (IFN 10 patients versus ocrelizumab 6
patients). In the ocrelizumab group, there more reports of SAEs in the SOC ‘Hepatobiliary Disorders’,
but this only amounted to an excess of 3 patients (IFN 3 patients versus ocrelizumab 6 patients).

By PT, there was no imbalance in any specific SAE except serious MS relapse, which was more
common with IFN and is best considered as an efficacy endpoint (IFN 5 patients versus
ocrelizumab 1 patient) and seizure (IFN 1 versus ocrelizumab 4 patients). There are no a priori
reasons for suspecting ocrelizumab to increase the risk of seizures. There were no SAEs reported in
= 1% for any one PT in either group.

Table 93: Serious adverse events reported in = 1% of patients by system organ class - Phase
III RMS controlled treatment population (Pool A)

System Organ Class IFN OCR
(N=826) (N=825)
Infections and Infestations 24 (2.9%) 11 (1.3%)
Nervous System Disorders 11 (1.3%) 8 (1.0%)
Injury, Poisoning, and Procedural Complications 10 (1.2%) 6 (0.7%)

In the PPMS population, the proportion of patients reporting SAEs was higher, but the incidence
was similar with placebo (22.2%) and ocrelizumab (20.4%). The most commonly reported SAE by
SOC was ‘Infections and Infestations’, for which the incidence was similar between the placebo
(5.9%) and ocrelizumab (6.2%) groups.

Table 94: Serious adverse event reported in = 1% of patients by system order class, Phase III
PPMS controlled treatment population

System Organ Class (ﬂi‘:;;;) (Ncic:gG)
Infections and Infestations 14 (5.9%) 30 (6.2%)
Injury, Poisoning, and Procedural Complications 11 (4.6%) 6 (3.9%)
Nervous System Disorders 9 (3.8%) 18 (3.7%)
Neoplasms Benign, Malignant and Unspecified 7 (2.9%) 8 (1.8%)
Gastrointestinal Disorders 3(1.3%) 10 (2.1%)
Musculoskeletal and Connective Tissue Disorders 6 (2.5%) 6 (1.2%)
General Disorders and Administrative Site Conditions 3(1.3%) 6 (1.2%)
Renal and Urinary Disorders 3(1.3%) 5(1.0%)
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Table 95: Serious adverse events reported in = 1% of patients by preferred term, Phase III
PPMS controlled treatment population

Placebo OCR &00mg
M=dDRE Preferrsd Term (N=239) (N=486&
Total number of patients with at least one adverse 9 (3.8%) 18 (3.7%)
event
PNEUMONIR 2 (0.8%) 6 (1.2%)
MOLTIFLE SCLEROSIS RELAPSE 2 (0.8%) 3 (1.0%)
URINARY TRACT INFECTION 2 (0.8%) 5 (1.0%)
INFUSICON RELATED EEACTICON ! 5 (1.0%)
UROSER3I3 3 (1.3%) 2 (0.4%)
Investigator text for LEs encoded using MedDRL wversion MedDRE wl18.0.
Percentagss ars bassed on N in the column headings.
Table includes only Serious REs occurring in >=1% of patients in at lesast one treatment
group.
For frecusncy counts by preferrsd term, multipls cccurrsnces of the same AF in an

individual are counted only once.
Non—-Serious Relapses are excluded.

8.3.4.2. RA studies

The overall incidence of SAEs in the controlled RA data and the total RA population is shown above,
but the individual types of SAE reported in the RA studies were not presented in a convenient
format. Instead, a multi-page table listing all SAEs was submitted. The sponsor should be asked to
provide a summary table of SAEs by organ class and common SAEs by descriptive label (preferred
term).

8.3.4.3. MS studies

In the MS studies, 11 deaths were reported, including 8 deaths in patients who were receiving or
had received ocrelizumab, and 3 in patients who had only received control therapies - placebo or
interferon (3-1a (exposure to control therapies only and to ocrelizumab was not equal, however,
because of subjects switching to open-label follow-up). Expressed in terms of event rates per 100
PY, the mortality rate during ocrelizumab treatment was 0.18 (95% CI: 0.08, 0.35).

Table 96: Deaths in subjects who received ocrelizumab in MS studies

Note: the subject listed as having received placebo also received ocrelizumab.

In the PPMS studies, there were four deaths in ocrelizumab recipients, compared to only one in a
placebo recipient, but it should be recalled that the randomisation ratio was 2:1, with more
patients receiving ocrelizumab. The only apparent pattern is that two of the four ocrelizumab
deaths were attributed to pneumonia. This could indicate a causal role of ocrelizumab, which was
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associated with increased incidence of upper respiratory tract infections in the MS and RA
populations.

Table 97: Deaths on ocrelizumab during controlled treatment, RMS Studies

Gcrelizumab €00 mg 12/M/Whice

Table 98: Deaths during controlled treatment, PPMS studies

Treatment: Flacebo

Date of Firet

Center Study Drug Rutopsy
Patientc ID Age/Sex/Race Adminiestration Cause of Death Parformed?
JRN2012 B 2558 ECAD THAFFIC ACCIDENT Ho
Treatsent: OCR €00mg
Date of First
Center Study Drug Day of AULODEY
Patiasn: ID Age/Sex/Race Administration Daath Cauzas of Dasath Parformed?
LEAUG2011 1317 832 PULMONARY EMBOLISM Yes
Z60CT2011 i) 68 PHNETRMONTA Yes
TOCT2011 1193 1151 FPANCREATIC CARCINOMA METASTATIC No
04JUL2012 B54 876  PHEUMONIA ASPIRATION Unicnown

8.3.4.4. RA studies

In the RA studies, 45 deaths were reported, including deaths in placebo control groups. Expressed
as a death rate per 100 PY, the mortality rates were similar across treatment groups, with no
excess in the ocrelizumab groups: the event rate in the pooled placebo group was 0.78 per 100 PY
(95% CI: 0.31, 1.60); in the ocrelizumab 400 mg group it was 0.50 (95% CI: 0.16, 1.16) and in the
ocrelizumab 1000 mg group it was 0.66 (95% CI: 0.24, 1.44). In the pool of all patients who
received ocrelizumab (Pool E), the death rate was 0.61 (95% CI: 0.45, 0.82).

As shown in the table below, a high number of deaths were attributed to pneumonia or sepsis. In
some cases, the cause of death was listed as ‘Death’, and the sponsor should be asked to provide a
revised table listing the actual cause where this is known or can be inferred.
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Table 99: Listing of deaths in RA studies

Cate of Fipet h"r of Last

Bt vuily Dreg Day of MTopey
Astual Trestment ubiect Idsatifler Age/ baniRaze Adminfstratica Administratics Death Cause of Desth Parforsed?
Pooled Flacebs CLATIZOTN 1113 393 MUSCARDIAL Tea
INFARCTION
SIFERIDOE b1 M TONICITY TR Ten
VARIOUS ACKETHE
IeRENISSY 1% ki | ixriis e
FECECTANE ¥ @y EELFIREATONY =
FLILEDE
TR0 HEH i STOEN DEATH Tes
P TMARZ LR HL ] W) IMPMATED Ten
IETRAVRITULAY
CORTIATION
EAFERIDGD 14 L EEFSIE Mo
FIRAIER ¥a THI  METASTATIC e
GATTRIC CANCER
Screlizwmak §2 mp X 3 LR ST ] it &Y PNETmONIA Ba
Coralisumal 300 mg X 2 AONCN 200D » Tl DR IRATONY B
FAILLEE
FroRCINNY ™m M4 REIRIRATORY |
FAILDNE
LRRIINY ™ CANEDE MORCXITE Mo
POIECHING
LTTRGA0N ¥Ei 404 MILTI-ORCAN 1]
FAILIYE
Date of First Bay of Last
Bt wdy “‘Ln Study nanu Day of Mutopey
Actusl Trestosal Pabject [dantifler e (fan/Fale Adminietrat Admlnletrat Twath  Chuses of Death Perloemed?
OrreliTumab 200 mp X 2 gy e R 218 T3 MVOCANDIAL | 5]
INTARCTION
LTI 000 e 1 PEEIMCNIA =]
IRIERINO iry Bt PEETMONIA =]
GIAFRIUIN b33 134% DDENTIA ]
LROCTINAT T T4 FECE CANDIAT Tow
CEATH
SMOCTINM Jia LT af e Tea
[ =i el
STAFRII0E 5% €33  EEFTIC ENOCK L5
MG S 3 158 T EERTIC ENX B
JAMARZ IR L3 ] 183 T ]
CERERFAS
AR
ISECI00Y i 1y AT %]
BESRIRATORY
FAILOWE
Cepelipmal £00 ug X 1 LRITEINN 8l ¥ GASTREGINTEITINGL Mo
HADeCREEALE
e10CTI0N i L3
ADENCCARCINCMA
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Table 100: Listing of deaths in RA studies

8.3.5. Discontinuation due to adverse events
8.3.5.1. MS studies

In the Phase III RMS controlled treatment population, the proportion of ocrelizumab recipients
withdrawn from study treatment due to an AE was reasonably low, as shown in the table below
(3.5%; 29 patients). Withdrawal due to AEs was more common in the pooled interferon recipients
(6.2%, 51 patients). Among ocrelizumab recipients, the most common AEs leading to withdrawal
were grouped in the SOC ‘Injury, Poisoning, and Procedural Complications’, which was entirely due
to IRRs (1.3%; 11 patients). Other individual AEs were an infrequent cause of withdrawal for
ocrelizumab recipients (< 0.3% of patients for individual preferred terms, < 0.5% for SOCs). Among
interferon recipients, influenza-like illness (ILI) was the most common AE leading to withdrawal
(1.5%, 12 patients); this is a known tolerability issue with interferon treatment. In the broader pool
of RMS patients, including open-label follow-up, the proportion of patients withdrawn from study
treatment due to an AE was low (2.9%, 42 patients), and similar to the controlled treatment
experience.

In the Phase III PPMS controlled treatment population, the incidence of AEs leading to withdrawal
was broadly similar to that observed in the RMS population, as shown in the second table below.
The incidence of AEs leading to withdrawal in the active ocrelizumab group was only slightly
higher than that observed with placebo (ocrelizumab 4.1%, 20/486 patients, versus placebo 3.3%,
8/239 patients). IRRs were a less common cause of withdrawal, and discontinuations due to IRRs
occurred with a similar incidence in the active and placebo groups (0.4% in each group).
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Table 101: Adverse events leading to discontinuation of study treatment by body system
class and preferred term, Pool A: Phase III RMS controlled treatment population

MedDRA System Organ Class IFN beta-l1a OCR 600mg
MedDRA Preferrsd Term (H=826) (M=825)
Total number of patients with at least one adverse event 51 (6.2%) 29 (3.5%)

Overall total number of events 55 34

GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS

Total number of patients with at least one adverse event 18 (2.2%) 4 (0.5%)
Total number of events 18 4
INFLUENZA LIKE ILLNESS 12 (1.5%) 1 (0.1%)
FATIGUE 1 (0.1%) I {0 1%)
INJECTION SITE REACTION 2 (0.2%) o
CHEST PAIN v] I {D.1%)}
CHILLS o 1 {0.1%)
INJECTION SITE ERYTHEMA 1 (0.1%) 1]
INJECTION SITE INFLAMMATION 1 (0.1%) v]
INJECTION SITE PAIN 1 (0.1%) o
INJURY, POISONING AND PROCEDURAL COMPLICATIONS
Total number of patients with at least one adverse event 1 (0.1%) 11 {1.3%)
Total number of events T 1A:
INFUSION RELATED REACTION ] 11 (1.3%)
INJECTION RELATED REACTION 1 (0.1%) 1]
INVESTIGATIONS
Total number of patients with at least one adverse event 11 {1.3%) 0
Total number of events 15 0
ALANINE AMINOTEANSFERASE INCREASED 4 (0.5%) 0
LIVER FUNCTION TEST ABNO 2 (0.2%) 1]
ALANINE AMINOTRANSFERASE ABNOEREMAL 1 (0.1%) v]
AMYLASE INCREASED 1 (0.1%) o
ASPARTATE AMINOTRANSFERASE ABNORMAL 1 (0.1%) 0]
BLCOD CREATINE PHOSPHOKINASE INCREASED 1 (0.1%) o
GAMMA-GLUTAMYLTRANSFERASE INCREASED 1 (0.1%) o
LIPASE INCREASED 1 (0.1%) 0
PLATELET COUNT AENOEMAL 1 (0.1%) 1]
TRANSAMINASES INCREASED 1 (0.1%) o
WHITE BLOOD CELL COUNT ABNCORMAL 1 (0.1%) o
PSYCHIATRIC DISORDERS
Total number of patients with at least one adverse event 6 (0.7%) 3 (0.4%)
Total number of events [ 4
DEPRESSION 4 (0 ) 1]
ANXIETY 1 (0.1%) 1 {D.1%)
DEPRESSION SUICIDAL 1 (0.1%) o
INSOMNIA v] i 5 o) )
SUICIDAL IDEATION o 1 {0.1%)
SUICIDE ATTEMPT 4] 1 (0
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Table 102: Adverse events leading to discontinuation of study treatment by body system
class and preferred term, Pool A: Phase III RMS controlled treatment population

MedDRA System Organ Class IFH beta-la OCR &00mg
MedDRA Preferred Term [(H=B26) (N=825)

BLOOD AND LYMPHATIC SYSTEM DISORDERS

Total number of patients with at least one adverse event 5 (0.6%) 1 (0.1%)
Total number of events 5 1
LEUKOPENIA 2 10.2%) 0
NEUTROPENIA 2 (0.2%) 0
LYMPHOCYTOSIS i 1 (0.1%)
SPONTANEQUS HAEMATOMA 1 (0.1%) L]
MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS
Total number of patients with at least cne adverse event 1 (0.1%) 4 (0.5%)

Total number of events 1 4

MUSCLE RIGIDITY 0 1 (D.1%)

MUSCULOSKELETAL STIFFNESS 1 (0.1%] 1]

OSTEOHNECROSIS 0 1 (0.1%)

PAIN IN EXTREMITY 0 1 (0.1%)

PSORIATIC RRTHROPATHY 0 1 (0.1%)
SKIN AMD SUBCUTAMEOUS TISSUE DISORDERS

Total number of patients with at least one adverse event 3 (0.4%) 2 (0.2%)

Total number of events 3 2

CUTANECUS LUPUS ERYTHEMATOSUS 1 (0.1%) ]

DERMATITIS BULLOUS Q 1 {0.1%)

ERYTHEMA MNODOSUM 0 1 (0.1%)

RASH 1 (0.1%) o

URTICARIA 1 (0.1%] 1]
WERVOUS SYSTEM DISORDERS

Total number of patients with at least one adverse event 2 10.2%) 1 {(0.1%)

Total number of events 2 2

HEADACHE Q 1 (0.1%)

HYDROCEPHALUS o 1 (0.1%)

MULTIFLE SCLERCSIS RELAPSE 1 (0.1%) 1]

RUPTURED CEREERAL ANEURYSM 1 (0.1%) 1]
INFECTIONS AND INFESTATICONS

Total number of patients with at least one adverse event 0 2 (0.2%)

Total number of events 0 2

CELLULITIS Q 1 (0.1%)

URIMARY TRACT INFECTION o 1 {0.1%)
NEOPLASHMS BEWIGH, MALIGNANT AND UNSPECIFIED (INCL CYSTS AND POLYFS)

Total number of patients with at least cne adverse event 1 (0.1%) 1 (0.1%)

Total number of events 1 1

INVASIVE DUCTAL BREAST CARCINOMA o 1 (0.1%)

MANTLE CELL LYMPHOMA 1 (0.1%) [+]
CARDIAC DISORDERS

Total number of patients with at least one adverse event 1 (0.1%) 1]

Total number of events 1 0

ANGINA TMSTABLE 1 {0.1%) o
MedDRA System Organ Class IFN beta-la OCR 600mg

MedDRA Preferred Term (M=226) {H=8285)
EAR AND LABYRINTH DISCRDERS

Total number of patients with at least one adverse event o 1 (0.1%)

Total number of events 1] 1

VERTIGZD 1] 1 (0.1%)
GASTROINTESTINAL DISORDERS

Total number of patients with at least one adwverse event 1] 1 (0.1%)

Total number of events 0 1

GASTRITIS Qo 1 (0.1%)
HEPATCOBILIARY DISORDERS

Total number of patients with at least one adverse event 1 {0.1%) o

Total number of events 1 0

HEPATITIS ACUIE 1 (0.1%) 0
METABOLISM AND WUTRITION DISORDERS

Total number of patients with at least one adverse event 1] 1 (0.1%)

Total number of events 1] 1

DIABETES MELLITUS IMADEQUATE OONTROL 1] 1 (0.1%)
VASCULAF. DISORDERS

Total number of patients with at least one adverse event 1 (0.1%) 0

Total number of events 1 0

SUSAC'S SYNDROME 1 {0.1%) 0
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Table 103: Adverse events leading to discontinuation of study treatment by body system
class and preferred term; Phase III PPMS controlled treatment population

MedDRA System Organ Class
MedDRR Preferred Term

Placebe OCR &00mg
[Ha2315] (H=d488)

Total number of patients with at least one adverse ewvent

Overall total number of events

NEOPLASMS BENIGH, MALIGHANT AND UNSPECIFIED (INCL CYSTS AND POLYPS)

Total number of patients with at least one adverse event
Total number of events

INVASIVE DUCTAL BREARST CARCINOMA

ADENCCARCINOMA OF THE CERVIX

AMAPLASTIC LARGE-CELL LYMPHOMA

EREAST CANCER

ENDOMETRIAL CAMCER

INVASIVE BRERST CARCINOMA

MALIGHANT FIBROUS HISTIOCYTOMA

INFECTIONS AND INFESTATIONSZ
Total number of patients with at least one adverse event
Total number of events
ARTHRITIS INFECTIVE
HEPATITIS VIRAL
INFECTIOUS COLITIS
MENINGITIS ASERTIC
PHEUMONIA
URINARY TRACT INFECTION
VIRAL INFECTION

NERWCOUS SYSTEM DISORDERS
Total number of patients with at least one adverse event
Total number of events
MULTIPLE SCLEROSIS RELAPSE
QOPTIC MEURITIS

INJURY, POISONING AND PROCEDURAL COMPLICATIONS
Total number of patients with at least cne adverse event
Tocal number of events
INFUSION RELATED REACTION

SKIN AND SUBCUTAMEQUES TISSUE DISORDERS
Total number of patients with at least cone adwverse event
Total number of events
ALOPECIA
SKIN LESION

CRRDIAC DISORDERS
Total number of patients with at least one adverse event
Total number of events
ACRTIC VALVE INCOMPETERCE

B (3.3%) 20 l4.1%)

] 20
1 {(0.4%) T (1.4%)
1 7
] 2 {(0.4%)
1 (0.4%) o
0 1 (0.2%)
0 1 (0.2%)
o 1 {0.2%)
0 1 (0.2%)
0 1 (0.2%)
3 (1.3%) 4 (0.8%)
3 4
1 (D.4%) 1]
1 (0.4%) o
0 1 (0.2%)
1 (0.4%) 4]
o] 1 {0.2%)
0 1 (0.2%)
0 1 (0.2%)
2 (D.8%) 2 (0.4%)
2 2
2 (0.8%) 1 {0.2%)
0 1 {(0.2%)

1 (0.4%) 2 {0.4%)

1 (0.4%) 2 (0.4%)

0 2 (0.4%)
] 2

0 1 {0.2%)

a 1 {0.2%)

Q 1 {0.2%)
Q 1

0 1 (0.2%)

MedDRR System Organ Class

Placebo OCR &00mg

MedDRA Praferred Term (H=239) (H=48&]
GASTROINTESTIMAL DISORDERS

Total number of patients wich at least one adverse event ] 1 {0.2%)

Total number of events 0 1

CROHNM'ES DISERSE 0 1 {(0.2%)
MUSCULOSKELETAL AND CONMECTIVE TISSUE DISORDERS

Total number of patientes with at least one adverse event 1 (0.4%) 1]

Total number of svents 1 ¢

RHETMATOID ARTHRITIS 1 (0.4%) 1]
BSYCHIATRIC DISORDERS

Total number of patients with at least one adverse event o 1 {0.2%)

Total number of events L 1

DEPRESSICN o 1 {@.2%}

8.3.5.2. RA studies

Discontinuations due to AEs in the RA population were not presented in a convenient format, but in
a 10 page table unsuitable for inclusion in this report. In the RA Controlled Treatment Population
(Pool D), the proportion of patients withdrawing due to an AE was generally low, but it was higher
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in the ocrelizumab groups (3.0% and 3.4% of patients in the ocrelizumab 400 mg and ocrelizumab

1000 mg groups, respectively) compared with placebo (2.1%). In the total RA pool, including open-
label and uncontrolled exposure (Pool E), 3.8% of patients discontinued from study treatment due

to an AE.

8.4. Laboratory tests

Abnormal laboratory abnormalities in the RMS controlled treatment population are listed in the
table below, and abnormalities in the PPMS controlled treatment population are listed in the
subsequent table. Several abnormalities were observed in clinical chemistry or haematological
parameters, but the incidence with ocrelizumab was generally similar to that observed with
interferon, or in some cases lower, as discussed in the sections below. The incidence of laboratory
abnormalities was also similar with ocrelizumab in comparison to placebo. Most of the
abnormalities were isolated readings, rather than sustained abnormalities. Exceptions included a
fall in immunoglobulin levels, which was seen in ocrelizumab recipients, as well as the expected B

cell depletion (see subsection: Haematology, below).

Table 104: Post-Baseline laboratory abnormalities, Phase III RMS controlled treatment

population (Pool A)

Laboratory Test IFN beta-la OCE 600mg
Direction of Abnormality Value (N=826) (N=825)
Albumin n 823 818
Low Single, not last 4 { 0.5%) 0
Last or replicated 1 ( 0.1%) 2 (0.2%)
Any abnormality 5 ( 0.6%) 2 (0.2%)
Alkaline Phosphatase n 823 818
High Single, not last 2 ( 0.2%) 1 (0.1%)
Last or replicated 1.( 0.1%) 0
Any abnormality 3 { 0.4%) 1 (0.1%)
SGPT/ALT n 823 818
High Single, not last 88 (10.7%) 31 (3.8%)
Last or replicated 58 { 7.0%) 11 (1.3%)
Any abnormality 146 (17.7%) 42 (5.1%)
SGOT/AST n 822 818
High Single, not last 59 ( 7.2%) 16 (2.0%)
Last or replicated 24 [ 2.9%) 2 (0.2%)
Any abnormality 83 (10.1%) 18 (2.2%)
Basophils Abs n 823 B18
Urea n 823 Bls
High Single, not last 1 ( 0.1%) 0
Last or replicated 0 0
Any abnormality 1 0.1%) 0
Calcium n 823 818
Low Single, not last 25 ( 3.0%) 30 (3.7%)
Last or replicated 2 { D.2%) 0
Any abnormality 27 ( 3.3%) 30 (3.7%)
Cholestercl n 823 818
High Single, not last 7 { 0.9%) 4 (0.5%)
Last or replicated a 1 (0.1%)
Lny abnormality 7 { 0.9%) 5 {D.6%)
Creatine Kinase n 823 818
High Single, not last 47 ( 5.7%) 64 (7.8%)
Last or replicated 10 ( 1.2%) 5 (0.6%)
Any abnormality 57 { 6.9%) €9 (8.4%)
Creatinine n 823 818
High Single, not last 2 ( 0.2%) 0
Last or replicated s} 0
Any abnormality 2 { 0.2%) 0
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Table 105: Post-Baseline laboratory abnormalities, Phase III RMS controlled treatment
population (Pool A)

Laboratory Test IFN beta-1la OCR 600mg
Direction of Abnormality  Value (N=828) (W=825)
Eosinophils Abs n 823 818
High 5ingle, not last 1 ( 0.1%) 4 (0.5%)
Last or replicated 0 1 (0.1%)
Any abnormality 1 { D.1%) 5 {0.6%)
Gamma Glutamyl Transferase n 823 818
High Single, not last 34 ( 4.1%) 23 (2.B%)
Last or replicated 41 { 5.0%) 12 (1.5%)
Any abnormality 75 ( 9.1%) 35 (4.3%)
Hematocrit n 823 817
Low 5ingle, not last 8 ( 1.0%) 9 (1.1%)
Last or replicated 8 ( 1.0%) 3 (0.4%)
Any abnormality 16 { 1.9%) 12 (1.5%)
High Single, not last 1 { 0.1%) 2 (0.2%)
Last or replicated 0 Q
Any abnormality 1 ( 0.1%) 2 (0.2%)
Hemoglckin n 823 818
Low Single, mot last 12 { 1.5%) 9 {1.1%)
Last or replicated 16 ( 1.9%) 13 (1.6%)
Any abnormality 28 ( 3.4%) 22 (2.7%)
High 5ingle, not last 1 B:3%] a
Last or replicated 0 0
Any abnormality 1 ( 0.1%) 0
Lactate Dehydrogenase n 822 818
High 5ingle, not last 0 2 (0.2%)
Last or replicated 0 0
Any abnormality 0 2 {0.2%)
Lymphocytes Abs n 823 g1s
Low Single, mot last 78 { 9.5%) 35 (4.3%)
Last or replicated 27 { 3.3%) 8 (1.0%)
Any abnormality 105 (12.8%) 43 (5.3%)
Monocytes Ibs n 823 818
Neutrophils, Total, 2Abs n 823 818
Low Single, mot last 92 (11.2%) 35 (4.3%)
Last or replicated 58 ( 7.0%) 1 (0.1%)
Any abnormality 150 (18.2%) 36 (4.4%)
High 5ingle, not last 16 ( 1.9%) 47 (5.7%)
Last or replicated 3 ( 0.4%) 11 (1.3%)
Any abnormality 19 ( 2.3%) 58 (7.1%)
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Table 106: Post-Baseline laboratory abnormalities, Phase III RMS controlled treatment
population (Pool A)

Laboratory Test IFN beta-la OCE &00mg
Direction of Abnormality Value (N=826) (N=825)
Phosphorus n 823 B18
Low Single, not last 39 ( 4.7%) 40 (4.9%)
Last or replicated 6 ( 0.7%) 2 (0.2%)
Any abnormality 45 ( 5.5%) 42 (5.1%)
High Single, not last 13 ( 1.6%) 14 (1.7%)
Last or replicated 0 0
Any abnormality 13 ( 1.6%) 14 (1.7%)
Platelet n 823 818
Low Single, not last 9 ( 1.1%) 3 (0.4%)
Last or replicated 3 ( 0.4%) 0
Any abnormality 12 { 1.5%) 3 (0.4%)
High Single, not last 3 ( 0.4%) 1 (0.1%)
Last or replicated 0 0
Any abnormality 3 ( 0.4%) 1 (0.1%)
Potassium n 823 818
Low Single, not last 1 ( 0.3%) 1 (0.1%)
Last or replicated 1 [ 0:1%) 0
Any abnormality 2 ( 0.2%) 1 (0.1%)
High Single, not last 4 ( 0.5%) 4 (0.5%)
Last or replicated T: 0.k 0
Any abnormality 5 ( 0.6%) 4 (0.5%)
Red Blood Cell Count n 823 818
Low Single, not last 3 ( 0.4%) 2 (0.2%)
Last or replicated 0 0
Any abnormality 3 ( 0.4%) 2 (0.2%)
High Single, not last 1 ( 0.1%) 0
Last or replicated 0 0
Any abnormality T [ 0:1%) 0
Sodium n 823 818
Low Single, not last L D1%) 4 (D.5%)
Last or replicated ] 0
Any abnormality 1 ( 0.1%) 4 (0.5%)
High Single, not last 2 ( 0.2%) 2 (0.2%)
Last or replicated 0 0
Any abnormality 2 ( 0.2%) 2 (0.2%)
Bilirubin n 820 816
High Single, not last I 0.3%) 4 (0.5%)
Last or replicated a 0
Any abnormality 1 ( 0.1%) 4 (0.5%)
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Table 107: Post-Baseline laboratory abnormalities, Phase III RMS controlled treatment
population (Pool A)

Laboratory Test IFN beta-la OCR &00mg
Direction of Abnormality Value (N=826) (N=825)
Protein, Total n 823 818
Low Single, not last 1 ( 0.1%) 0
Last or replicated 0 0
Any abnormality 1 ( 0.1%) 0
High Single, not last 4 ( 0.5%) 1 {0.1%)
Last or replicated 1 ( 0.1%) 0
Any abnormality 5 ( 0.6%) 1 (0.1%)
Thyroid Stimulating Hormone n 798 798
High Single, not last 9 ( 1.1%) 0
Last or replicated 6 ( 0.8%) 3 (0.4%)
Any abnormality 15 { 1.9%) 3 (0.4%)
Uric Acid n 823 818
High Single, not last T ( 0.1%) 2 (0.2%)
Last or replicated 2 ( 0.2%) 0
Any abnormality 3 ( 0.4%) 2 (D.2%)
Urine Specific Gravity n 822 818
White Blood Cell Count n 823 818
Low Single, not last 83 (10.1%) 19 (2.3%)
Last or replicated 32 ( 3.9%) 2 (0.2%)
Any abnormality 115 (14.0%) 21 (2.6%)
High Single, not last 2 ( 0.2%) 3 (0.4%)
Last or replicated 0 0
Iny abnormality 2 ( 0.2%) 3 (0.4%)

Lab abnormalities are based on COG normal ranges. Percentages are based on n (no. of
patients evaluated) .

Single = A marked abnormality followed by at least one wvalid assessment which is not a
marked abnormality({of the same type - LL or HH).

Replicated - A marked abnormality followed immediately by a marked abnormality of the same
type.

Last - A marked abnormality which is not followed by a next valid assessment.

Assessments which are not in the scheduled time windows are removed.
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Table 108: Post-Baseline laboratory abnormalities, Phase III PPMS controlled treatment

population

Laboratory Test Placebo OCR 600mg
Direction of Abnormality  Value (M=239) (N=48¢5)
Albumin n 239 481
Low Single, not last 1 ( 0.4%) 2 ( 0.4%)
Last or replicated a 0
Any abnormality 1 ( 0.4%) 2 ( 0.4%)
Alkaline Phosphatase n 239 481
High Single, not last 2 { 0.8%) 2 { 0.4%)
Last or replicated a 1 ( 0.2%)
Any abnormality 2 ( 0.8%) 3 ( 0.6%)
SGET/ALT n 239 481
High Single, not last 12 ( 5.0%) 21 ( 4.4%)
Last or replicated & ( 2.5%) 12 ( 2.5%)
Any abnormality 18 ( 7.5%) 33 ( 6.9%)
SGOT/AST n 239 481
High Single, not last 6 { 2.5%) 13 ( 2.7%)
Last or replicated 2 ( 0.8%) 1 ( 0.2%])
Any abnormality 8 ( 3.3%) 14 ( 2.9%)
Basophils Abs n 239 482
High Single, not last 3 { 1.3%) T 0 2%)
Last or replicated 0 1 ( 0.2%)
Any abnormality 3 ( 1.3%) 2 ( 0.4%)
Urea n 239 481
Calcium n 239 481
Low Single, not last 5 ( 2.1%) 12 ( 2.5%)
Last or replicated 1 {( 0.4%) 1 { 0.2%)
Any abnormality 6 { 2.5%) 13 ( 2.7%)
Cholesterol n 239 481
High Single, not last 4 { 1.7%) 4 ( 0.8B%)
Last or replicated 1 ( 0.4%) 2 ( 0.4%)
Any abnormality 5 ( 2.1%) 6 ( 1.2%)
Creatine Kinase n 239 481
High Single, not last 158 { 6.3%) 18 ( 3.7%)
Last or replicated 5 ( 2.1%) 6 ( 1.2%)
Any abnormality 20 ( 8.4%) 24 ( 5.0%)
Creatinine n 239 481
High Single, not last a 0
Last or replicated a 1 4 :a.2%)
Any abnormality a 1 { 0.2%)
Eosinophils 2bs n 239 482
High Single, not last 2 ( 0.8%) 3 (0.6%)
Last or replicated 0 2 ( 0.4%)
Any abnormality 2 { 0.8%) 5 { 1.0%)
Gamma Glutamyl Transferase n 239 480
High Single, not last 6 ( 2.5%) 11 ( 2.3%)
Last or replicated 5 ( 2.1%) 22 ( 4.6%)
Any abnormality 11 ( 4.6%) 33 ( 6.9%)
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Table 109: Post-Baseline laboratory abnormalities, Phase III RMS controlled treatment

population (Pool A)

Laboratory Test Placebo OCR 600mg
Direction of Abnormality  Value (N=2339) (N=486)
Hematocrit n 239 481
Low S5ingle, not last 0 5 ( 1.0%)
Last or replicated 1 ( 0.4%) 4 { 0.8%)
Any abnormality 1 { 0.4%) g { 1.9%)
High Single, not last 0 0
Last or replicated 0 1 ( 0.2%)
Any abnormality 0 1 ( 0.2%)
Hemoglobin n 239 482
Low 5ingle, mot last 0 6 ( 1.2%)
Last or replicated 4 { 1.7%) 10 ( 2.1%)
Any abnormality 4 ( 1.7%) 16 ( 3.3%)
High 5ingle, not last 1 ( 0.4%) 0
Last or replicated 0 0
Any abnormality 1 ( 0.4%) 0
Lactate Dehydrogenase n 239 481
High Single, not last 0 0
Last or replicated 1 ( 0.4%) 0
Any abnormality 1 ( 0.4%) 0
Lymphocytes Abs n 239 482
Low 5ingle, not last 9 { 3.8%) 23 ( 4.8%)
Last or replicated 3 { 1.3%) 10 ( 2.1%)
Any abnormality 12 ( 5.0%) 33 ( 6.8%)
High Single, not last 3.{-1.3%) 2 { 0.4%)
Last or replicated 0 1 { 0.2%)
Any abnormality 3 (.1.3%) 3 ( 0.6%)
Monocytes Abs n 239 482
High 5ingle, mot last 300 1.3%) 3 ( 0.6%)
Last or replicated O 1 { 0.2%)
Any abnormality 3 ( 1.3%) 4 ( 0.8%)
Neutrophils, Total, Abs n 239 482
Low Single, mot last 4 (1.7%) 19 ( 3.9%)
Last or replicated 0O 3 ( D.6%)
Any abnormality 4. ( 1.7%) 22 ( 4.6%)
High S5ingle, not last 24 (10.0%) 62 (12.9%)
Last or replicated 6 ( 2.5%) 17 ( 3.5%)
Any abnormality 30 (12.6%) 79 (16.4%)
Phosphorus n 239 481
Low 5ingle, nmot last 16 ( 6.7%) 18 ( 3.7%)
Last or replicated 3 ( 1.3%) 4 { 0.8%)
Any abnormality 19 ( 7.9%) 22 ( 4.6%)
High Single, not last 4 ( 1.7%) 11 ( 2.3%)
Last or replicated 0 2 ( 0.4%)
Any abnormality 4 (1.7%) 13 ( 2.7%)
Platelet n 239 482
Low 5ingle, not last 1 ( 0.4%) 0
Last or replicated 0 0
Any abnormality 1 ( 0.4%) 0
High 5ingle, not last 4 (-1.7%) 2 { D.4%)
Last or replicated 0 1 ( 0.2%)
Any abnormality 4 ( 1.7%) 3 ( 0.6%)
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Table 110: Post-Baseline laboratory abnormalities, Phase III RMS controlled treatment

population (Pool A)

Laboratory Test Placebo QOCR 600mg
Direction of Abnormality Value (N=239) (M=488)
Potassium n 239 481
Low Single, not last 1 ( 0.4%) 1 ( 0.2%)
Last or replicated 0 0
Any abnormality 1 ( 0.4%) 1 ( 0.2%)
High Single, not last 2 ( 0.8% 4 ( 0.B%)
Last or replicated 0 0
Any abnormality 2 ( 0.8%) 4 ( 0.8%)
Red Blood Cell Count n 239 482
Low Single, not last 1 {( 0.4%) 6 ( 1.2%)
Last or replicated 2 ( 0.8%) 1 { 0.2%)
Any abnormality 3 F 1.3%) 7 ( 1.5%)
Scdium n 239 481
Low Single, not last 0 2 ( 0.4%)
Last or replicated 0 0
Any abnormality 0 2 ( 0.4%)
High S5ingle, not last 2 ( D.B%) 0
Last or replicated 0 0
Any abnormality 2 ( 0.8%) 0
Bilirubin n 239 480
High Single, not last 2 ( D.B%) 1 ( 0.2%)
Last or replicated 2 ( 0.B%) 1 ( 0.2%)
Any abnormality 4 ( 1.7%) 2 [ 0.4%)
Protein, Total n 239 481
Low Single, not last 2 { 0.B%) 1 { 0.2%)
Last or replicated 0 0
Any abnormality 2 ( 0.B%} 1 ( 0.2%)
Thyroid Stimulating Hormone n 14 39
White Blood Cell Count n 239 482
Low S8ingle, not last 5 ( 2.1%) 14 ( 2.9%)
Last or replicated 0 E ( 1.0%)
Any abnormality 5 ( 2.1%) 19 ( 3.9%)
High Single, not last 4 ( 1.7%) 6 [ 1.2%)
Last or replicated 1 ( 0.4%) 4 ( 0.8B%)
Any abnormality 5 [ 2.1%) 10 { 2.1%)

8.4.1. Liver function
84.1.1. MS studies

No strong signals emerged from the safety data suggesting significant hepatic toxicity. There were
no cases fulfilling Hy’s Law criteria (simultaneous elevation of aminotransferases > 3 x ULN and
total bilirubin > 2 x ULN), during the controlled treatment period. In the RMS population, the
incidence of abnormal liver function tests (LFTs) was lower with ocrelizumab than with interferon
(as an AE, elevated liver enzymes were reported in 2.9% of ocrelizumab recipients versus 0.4% of
ocrelizumab recipients in the Phase III controlled pool of RMS subjects).

In the PPMS population, the incidence of abnormal LFTs was higher in placebo recipients than in
ocrelizumab recipients, as shown in the table above.

8.4.1.2. RA studies

As shown in the table excerpts below, there were no signals in the controlled phases of the RA
studies to suggest a significant excess of abnormal LFTs in ocrelizumab recipients, compared to
placebo recipients. Also, there were no cases of Hy’s Law reported.
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Table 111: Laboratory abnormalities related to LFTS, Controlled RA Studies

Post-Baseline Lab Abnormality, Pool D: Phase II & III RA Comntrolled Treatment Population

Protocol (a) : ACT2847G/WA18230/JA21563 /WA20494G/ WA20495G /WA2 04966 /WA20457C

est
of Abmormalicty Va

8.4.2. Kidney function
84.2.1. MS studies

The incidence of high urea or high creatinine was low (no ocrelizumab recipients in the RMS
controlled data pool, and only one patient in the PPMS data pool.)

8.4.2.2. RA studies

In the RA studies, the incidence of AEs related to abnormal creatinine levels was also low, as shown
in the table excerpt below.

Table 112: Laboratory abnormalities related to creatinine, controlled RA studies

Fooled Flacebs OCR 200 mg X /400 mg X 1 OCR SO0 mg X 271000 m3 X 1
Laboratory Test + DMARD + DMARD « DMARD

Direccion of Abnormalicy Value Hefa] Kell&E) He2gT

Creatinine n 979 1182 44
High .-':.':.;l'!--_ not laset & a r 0.2%)
Any abnormalicy 1 o 2 0.2%)

8.4.3. Other clinical chemistry

No concerning signals were observed during routine monitoring of electrolytes and other clinical
chemistry parameters in the MS or RA studies.

8.4.4. Haematology
8.4.4.1. MS studies

Marked decreases in total white blood cell counts were observed during treatment in the RMS
population, but were more common with interferon (IFN 14.0% and ocrelizumab 2.6% of patients).
A similar pattern was observed with decreases in lymphocytes (IFN 12.8% and ocrelizumab 5.3%).
The proportion of patients with marked decreases in neutrophils was also higher in the interferon
group (18.2%) than in the ocrelizumab group (4.4%). In most ocrelizumab recipients who showed
a decrease in neutrophils, these were isolated laboratory abnormalities, with only 0.1% of patients
showing repeated decreases in neutrophils. In the interferon group, by contrast, 7.0% of patients
had marked decreases in neutrophils that were shown again on repeat testing.

In the PPMS population, a higher proportion of ocrelizumab recipients experienced marked
decreases in white blood cells, compared to placebo recipients (19 patients (3.9%) versus 5
patients (2.1%)). A similar excess of marked decreases was noted for lymphocytes (6.8% versus
5.0%) and for neutrophils (4.6% verse 1.7%). A total of 0.6% of ocrelizumab-treated patients had
markedly decreased levels of neutrophils that were replicated, compared to no patients in the
placebo group.
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Immunoglobulin levels showed falls with ocrelizumab treatment, which is potentially consistent
with the depletion of B cells but could reflect a response to exogenous immunoglobulins. The
observed falls are unlikely to have been of major clinical significance. The pattern was similar in the
RMS and PPMS populations; the table below shows the pooled results in both populations. [gM
showed the greatest fall, with a median reduction of 47% in the pooled MS population from
baseline to Week 192; decreases in IgG and IgA were smaller, with median decreases of 16% and
12% by Week 192, respectively.

Table 113: Mean levels of immunoglobulins at baseline and Week 192; Phase III MS all
exposure (Pool B excluding Phase II)

Phase lIl M3 All Exposure QCR 600

(N=1934)

Ig (g/L) Baseline Week 192
Total Ig, n 1830 72
Mean (SD) 14.40(3.11) 12.73 (3.04)
IgA, n 1827 72
Mean (SD) 2.23 (0.85) 2.05(0.83)
lgG. n 1830 104
Mean (SD) 10.84 (2.53) 9.23 (2.28)
IgM, n 1930 70
Mean (SD) 1.34 (0.67) 0.91(0.80)
Mote: Last available values for week 216 note shown as patient numbers

were < 10,

The proportion of patients with immunoglobulin levels below the lower limit of normal (LLN) was
clearly elevated in ocrelizumab recipients, compared to interferon (3-1a recipients in the RMS
studies and placebo recipients in the PPMS study, but this information was not displayed in a
convenient table. In the RMS population, the proportion of patients with [gM < LLN (0.4 g/L) was
0.1% at baseline and increased to 16.5% at Week 96. The proportion of patients with IgG or IgA <
LLN (IgG LLN: 5.65 g/L, LLN IgA: 0.7 g/L) at Week 96 was 1.5% and 2.4% respectively. In the PPMS
population, similar observations were made: the proportion of patients with IgM < LLN (0.4g/L)
was 0.2% at baseline and increased to 15.5% at Week 120; the proportion of patients with IgG or
IgA < LLN at week 120 was 1.1% and 0.5%, respectively.

The sponsor also monitored antibody titres to common bacterial and viral pathogens, including S.
pneumonia, mumps, rubella, and varicella zoster. Ocrelizumab did not appear to have an effect on
specific humoral immunity to these antigens, and the proportions of patients with positive
antibody titres were similar to the proportions at baseline.

Overall, there does not appear to be a major haematological effect of ocrelizumab apart from the B
cell depletion that is intrinsic to its mode of action. Some patients may show a fall in other white
cell counts, and most patients can be expected to show a fall in immunoglobulin levels. There are
potential safety issues arising from B cell depletion and low immunoglobulin levels, with the
potential for immunosuppression leading to opportunistic infections or malignancies, but these
issues are considered separately.

8.4.4.2. RA studies

In the RA studies, small decreases in IgA, IgG, and larger decreases in I[gM were observed following
treatment with ocrelizumab, and the incidence of Ig levels below the LLN was higher in
ocrelizumab recipients. At Week 48 in the placebo, OCR 400 mg, and OCR 1000 mg groups,
respectively, the incidence of levels below LLN was:

Submission PM-2016-01580-1-1 Extract from the Clinical Evaluation Report for Ocrelizumab Page 126 of 171



Therapeutic Goods Administration

IgA: 0.3%, 1.0%, and 1.1%
IgG: 0.4%, 1.8% and 1.8%
IgM: 1.0%, 10.8%, and 8.6%%
8.4.5. Anti-drug Antibodies
8.4.5.1. MS studies

Treatment-induced anti-drug antibodies (ADA) were only infrequently detected during the
controlled treatment period in both the RMS (0.4%) and PPMS (1.9%) populations. Of the ADA-
positive patients, only two tested positive for neutralizing antibodies to ocrelizumab (antibodies
that blocked the functional effect of ocrelizumab).

8.4.5.2. RA studies

During the placebo-controlled periods of the studies, the incidence of ADAs was low (below 5%)
and similar between placebo and OCR groups in all studies. There was no apparent increase in ADA
incidence due to OCR treatment.

8.4.6. Vital signs and Electrocardiograph (ECG)
8.4.6.1. MS studies

Across all MS studies, no concerning signals or patterns were noted for changes in vital signs or
physical examination findings in ocrelizumab treated patients.

Events classified in the ‘Cardiac Disorders’ SOC were reported in 2.7% (59 patients) of all patients
exposed to ocrelizumab (Pool B). No consistent patterns were observed, and no events were
suggestive of QT prolongation.

8.4.6.2. RA studies

No concerning signals were noted in vital signs and physical examination findings when comparing
ocrelizumab recipients with placebo recipients. In the total exposure pool, consisting of 7324 PY of
exposure, 257 events (3.51 events per 100 PY) were assigned to the ‘Cardiac Disorders’ SOC. No
events were suggestive of QT prolongation.

8.5. Post-marketing experience

There is no available post-marketing information on the safety of ocrelizumab.

8.6. Safety issues with the potential for major regulatory impact
8.6.1. Liver toxicity

There is currently no evidence suggesting that ocrelizumab poses a substantial risk of
hepatotoxicity.

8.6.2. Haematological toxicity

Ocrelizumab produces B cell depletion, with associated falls in immunoglobulin levels, particularly
IgM. These effects are intrinsic to its mode of action, and may increase the risk of infections. There
is no evidence that ocrelizumab produces one marrow suppression or significant cytopaenias,
apart from the expected depletion of B cells.

8.6.3. Serious skin reactions

The incidence of infusion-related reactions included some reversible skin changes. In the RMS
population, the incidence of cutaneous symptoms during IRRs was much higher in the ocrelizumab
group (58.7% versus 12.5% with ocrelizumab-placebo), with pruritus (30% of patients) and rash
(30% of patients) reported most commonly. Across the overall MS study program, however, there
was no evidence of a significantly heightened risk of serious, persistent skin reactions.
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8.6.4. Cardiovascular safety

There is currently no evidence suggesting that ocrelizumab poses a serious risk of cardiological
toxicity, but the infusion of monoclonal antibodies can cause anaphylaxis in a small proportion of
patients, so facilities for cardiac resuscitation should be available during ocrelizumab infusions.

8.6.5. Unwanted immunological events

The use of ocrelizumab is associated with infusion-related reactions, as discussed below. IRRs were
the most frequently reported AE and occurred with a clear excess in ocrelizumab recipients. Most
were Grade 1 and 2 in intensity, and there were no fatal IRRs or hypersensitivity reactions. The
highest incidence of IRRs occurred with the first ocrelizumab infusion, and the incidence decreased
with subsequent dosing. Overall, IRRs appeared to be manageable with an approach consisting of
prophylactic steroids and antihistamines, adjustments of the infusion rate in susceptible individual,
and symptomatic treatment.

8.7. Other safety issues
8.7.1. Infusion-related reactions (IRRs)

In the pivotal RMS studies, IRRs occurred more commonly in patients treated with ocrelizumab
than in interferon (-1a recipients, who received ocrelizumab placebo infusions in a double-dummy
design (IFN 9.7% of patients and ocrelizumab 34.3% of patients). The higher incidence of IRRs with
active ocrelizumab was most evident with the first infusion (IFN 6.5% versus ocrelizumab 27.5%),
but it persisted for all infusions.

These IRRs occurred despite the fact that, about 30 minutes prior to every ocrelizumab infusion,
patients were also administered 100 mg [V methylprednisolone (or an equivalent dose of
alternative steroid), as well as other optional pre-medication treatments, to lower the risk of IRRs.

Most IRRs in were of Grade 1 or 2 in intensity (IFN 98.8% and IFN 92.6% of patients with IRRs).
Grade 3 IRRs were reported in only one patient in the IFN group (0.1%), compared with 20
patients (2.4%) in the ocrelizumab group.
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Figure 15: Percentage of patients with = 1 IRR by infusion, Phase III RMS controlled
treatment

The Percentage of Patients with at Least One Infusion Related Reaction by Infusion and Treatment Over Time, Pool A: Phase Il RMS Controlled Treatment Population
Protocol(s) : WA21092 / WA21093

Proportion (%) of

Patients
with Infusion
Reaction
30
2271825
(27.52%)
25
20
15
10
57/732
AT
38/8
5 2719
21/815
2,5%% 12166
a8/7
275 p—
0 ; 0
IFN OCR IFN OCR IFN OCR IFN OCR IFN OCR
beta-1a 300mg beta-1a 300mg beta-1a GOOmg beta-1a G00mg beta-1a GO0Omg
Dose 1 Dose 1 Dose 2 Dose 3 Dose 4
Day 1 Day 15
FZE IFN beta-1a; Serious nfusion Events E Fi beta-1a: Infusion Events 71 ocR 300my: Infusion Events

[ ocr 300mg: Serious Infusion Events F259 OCR 600mg: Serious Infusion Events I ©CR 600mg: Infusion Events

Individual AEs classified as IRRs are summarised in the table below: symptoms primarily included cutaneous and
respiratory reactions.
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Table 114: Infusion related reactions and symptoms overall and by infusion, RMS, Pool A

Infusion

MedDRA System Organ Class IFN beta-1la OCR 600mg

MedDRA Preferred Term (N=826) (N=825)
Overall

HNumber of Patients with Infusions B25 825
Total Number of Patients with IERs BO ( 9.7%) 283 { 34.3%)
Total Number of Patients with IRR Symptoms BO ( 9.7%) 283 ( 34.3%)
Total Number of IRR Symptoms 133 609

SKIN AND SUBCUTANEOUS TISSUE DISORDERS
HNumber of Patients with Symptoms 10 ( 12.5%) 166 { 58.7%)
Humber of Symptoms 10 216
PRURITUS 6 ( 7.5%) 85 ( 30.0%)
RASH 2 ( 2.5%) 85 ( 30.0%)
URTICARTIA 0 25 { 8.8%)
ERYTHEMA 1 { 1.3%) 8 ( 2.8%)
ANGIOEDEMA ] 4 ( 1.4%)
HYPERHIDROSIS 0 2 { 0.7%)
RASH MACULAR 0 2 { 0.7%)
RASH PRURITIC 0 2 { 0.7%)
PATN OF SEIN 1T { 1.3%) 0
PRURITUS GENERALISED 0 1 { 0.4%)
SKIN DISCOLOURATION ] 1 { 0.4%)
SKIN WARM ] 1 ( 0.4%)

RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS
Number of Patients with Symptoms 4 ( 5.0%) 112 { 39.6%)
Number of Symptoms 4 148
THROAT IRRITATION 1 { 1.3%) 67 { 23.7%)
OROPHARYNGERL PAIN ] 24 [ 8.5%)
DYSPNOER 2 ( 2.5%) 10 ( 3.5%)
NASATL, CONGESTICN 0 10 ( 3.5%)
BRONCHOSPASM 0 7 { 2.5%)
COUGH ] 5 { 1.8%)
RHINORRHOER 1] E ({ 1.8%)
SNEEZING 0 5 {( 1.8%)
LARYNGERAL, OEDEMA 0 2 { 0.7%)
PHARYNGEAL OEDEMA ] 2 { 0.7%)
THROAT TIGHTNESS 0 2 { 0.7%)
WHEEZING 0 2 { 0.7%)
CATAREH ] 1 { 0.4%)
EPISTAXIS 1 { I.3%) 0
NASAL. OEDEMA 0 1 { 0.4%)
OROPHARYNGEAL DISCOMFORT o 1 { 0.4%)
OROPHARYNGEAL SWELLING ) 1 { 0.4%)
RESPIRATORY TRACT CONGESTION 0 1 { 0.4%)
SINUS CONGESTICON 0 1 ( 0.4%)
UPPER-AIRWAY COUGH SYNDROME ] 1 { 0.4%)

Similar findings were reported in the PPMS study. IRRs occurred more commonly in patients
treated with ocrelizumab than in those receiving placebo (placebo 25.5% verse ocrelizumab 39.9%
of patients). Again, the higher incidence of IRRs in ocrelizumab recipients was most evident at the
first infusion compared with placebo (placebo 12.1%% versus ocrelizumab 27.4%). Comparing the
two MS populations, there was no consistent differences between the incidence of IRRs by cycle,
even though the PPMS study administered all 600mg dose cycles as two separate 300mg doses,
whereas the RMS studies split the dose for the first cycle only.
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Table 115: Incidence and severity of IRRs for single infusion versus divided dose regimens

RMS FPMS RMS PPMS RMS FPMS |
Dose 2 Dose 2 Dose 3 Dose 3 Dose 4 Dose 4 |
Dravy 1 Day 1 Day 15 Day 1 Dy 1 Dy 15 Day 1 | Day1 Day 15 i
Regimen GO0 mg A00 mg 300 mg GO0 mg 300 mg 300 mg G00mg | 300mg 300 mg |
|E‘:lj5ll:"l:::"i15 rra 465 445 r5g 452 437 raz 438 430
Fis with IRRs | 107 (13.7%) 54 (11.6%) 23(5.1%) | T2{96%) | 52 (11.5%) | 22(5.0%) & (7.8%) | 29 [B.6%) 13 (3.0%) |
Seventy
Griadi 1 B4 (10.8%) 39 (B.4%) 22 (4.9%) | BB (T4%) | 30(8.6%) | 19(43%) 44 (B.0%) 26 [5.9%) 12 [(2.8%)
Grade 7 20 (2.6%) 15 [3.2%) 1{02%) | 14(1.8%) | 13(29%) | 3(0.7T%) 13 (1.8%) 3 (0.7%) 1(0,7%)
Grade 3 3 (04%) ] 0 J(0.4%) 1] 0 o 0 ]
prurtus, rsh, y peurntus,
Muxst pruritus, throat headachs, throat r“lﬂllu? "'_m"" flueshing i :
common | irmation, rash, thraat pyrexia, | imitatign, | NTadache, | pruntus, Moo rash, aligue
) oropharyn- | headache, pruritus, flushing,
FMplems orophanyngeal imitation, Tustung pruritus, il ok flust o PyTENia i
= 10% pasn oropharmpeal | razh g;;d ey il h ::" Ih oropharyn s
[pain, pyresia ing rafache peal pain
Muosi J— rash, throat asthenia, chills,
COMMmaon et irritation, oropharynge headache,
heaxdache, fatigue dysgeusia, fatigue chills,
symplems = Mushing chills, al pain, dysgpusia,
faeshing flazhing Ir‘:;;c;ﬁ:n T pyrexa fheghing headache Pl S
= 5% < 10 ear pruritus NESED

8.7.2. Safety in special populations

No studies have specifically assessed safety in special populations such as extremely young or old
patients, or subjects with substantial renal or hepatic impairment. Two broad populations of
subjects have been assessed: MS subjects with mild-to-moderate disability and a range of MS
subtypes; and RA subjects receiving concomitant immunosuppressive agents.

Safety in the RA population was inferior to that seen in the MS population, with an excess of serious
opportunistic infections, which is likely to reflect, in part, the concurrent use of
immunosuppressant agents. It could also reflect an additional susceptibility to adverse events
related to the underlying RA.

Within the MS population, no concerning safety signals were found in an assessment of safety data
based on age, gender and concomitant disease including diabetes.

8.7.3. Safety related to drug-drug interactions and other interactions

No substantial PK interactions are expected, but interventions removing antibodies from
circulation, such as plasma exchange, could reduce the efficacy of ocrelizumab.

The experience in the RA population suggests that synergistic immunosuppression could be a
substantial problem, leading to an increased risk of infections, including serious and fatal
infections.

Interactions between ocrelizumab and vaccines have not been studied, but are a focus of on-going
investigation by the sponsor.

8.7.4. Infections
8.7.4.1. MS studies
Overall infections

For the RMS population, the sponsor listed all AEs classified as infections in a table, ranking AEs by
frequency, reproduced below. URTIs and nasopharyngitis were both more common with
ocrelizumab than with interferon, with an excess of about 5% for each.
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Table 116: Infections by body system and preferred term, Pool A: Phase III RMS controlled
treatment population

MedDRR System Organ Class IFN beta-1la OCR &00mg
MedDRAE Preferred Term (H=826) (N=825)
Total number of patients with at least one adverse event 441 (53.4%) 483 (58.5%)
Overall total number of events 966 1237
INFECTIONS AND INFESTATIONS
Total number of patients with at least one adverse event 433 (52.4%) 482 (58.4%)
Total number of events 548 1224
UPPER RESPIRATORY TRACT INFECTION 87 (10.5%) 125 (15.2%)
NASOPHARYNGITIS 84 (10.2%) 122 (14.8%)
URINARY TRACT INFECTION 100 (12.1%) 96 (11.6%)
SINUSITIS 45 ( 5.4%) 46 ( 5.6%)
INFLUENZA 38 { 4.6%) 38 ( 4.6%)
BRONCHITIS 29 { 3.5%) 42 { 5.1%)
PHARYNGITIS 33 { 4.0%) 25 { 3.0%)
GASTROENTERITIS 19 { 2.3%) 25 { 3, 0%)
OFAL HERPES 17 [ 2.1%) 24 [ 2.9%)
VIEAL INFECTICHN 23 1 2.8%) 18 ( 2.2%)
CY¥STITIS 18 { 2.2%) 18 { 2.2%)
RESPIRATORY TRACT INFECTION 17 { 2.1%) 19 { 2.3%)
GASTROENTERITIS VIRAL 10 { 1.2%) 15 { 1.8B%)
HERPES ZOSTER 8 ( 1.0%) 17 { 2.1%)
EAR INFECTION g [ 1.0%) 15 { 1.8%)
VIRAL UPPEE EESPIRATORY TRACT INFECTION 10 [ 1.2%) 9 { 1.1%)
TOOTH INFECTION 8 ( 1.0%) 9 { 1.1%)
REHINITIS 3 ( 0.4%) 12 { 1.5%)
TONSILLITIS 9 { 1.1%) € { 0.7%)
CONJUNCTIVITIS 5 ( 0.6%) 9 f 1.1%)
LARYNGITIS 8 ( 1.0%) &€ [ D.7%)
LOWER RESPIRATORY TRACT INFECTION 4 ( 0.5%) 10 { 1.2%)
PNEUMCNIA 7 ( 0.8%) 7 ( 0.8%)
VAGTNAL INFECTION & ( 0.7%) 7 { 0.B%)
CELLULITIS 5 ( 0.6%) 7 ( 0.8%)
TINEA PEDIS 1 { 0.1%) 10 { 1.2%)
VULVOVAGINAL MYCOTIC INFECTION g8 ( 1.0%) 3 ( 0.4%)
FUNGAL INFECTICH 4 ( 0.5%) 6 {.D.7%)
GASTROINTESTINAL INFECTION 4 ( 0.5%) &€ [ 0.7%)
RESPIRATORY TRACT INFECTION VIRAL 5 ( 0.6%) 5 { 0.6%)
VULVOVAGINAL CANDIDIASIS 3 { 0.4%) 7 ( 0.8%)
HEEPES SIMPLEX 2 { 0.2%) 7 { 0.8%)
PHARYNGITIS STREPTOCOCCAL & ( 0.7%) 3 { D.4%)
ACUTE TONSILLITIS 2 ( 0.2%) 6 ( 0.7%)
CONJUNCTIVITIS BACTERIAL 3 ( 0.4%) 5 { 0.6%)
GINGIVITIS 3 ( 0.4%) E { 0.6%)
ORAL CANDIDIASTIS 2 ( 0.2%) & [ 0.7%)
TOOTH ABSCESS 1 { 0.1%) 7 { 0.B%)
APPENDICITIS 4 ( 0.5%) 3 [ 0.4%)
HORDECLUM 4 { 0.5%) 2 { 0.2%)
OTITIS MEDIA 3 ( 0.4%) 3 { 0.4%)
BACTERIAL VAGINOSIS 2 { 0.2%) 3 [ 0.4%)
ONYCHOMYCOSIS 2 ( 0.2%) 3 ( 0.4%)

The sponsor also analysed infective AEs by grouping them into clinically meaningful ‘baskets’ of
related infections. This confirmed the excess of URTIs and URTI-related infections in ocrelizumab
recipients, as shown below. A mild excess of some other infections, including herpes infections, was
also observed.
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Table 117: Infections by ‘Basket’; Phase III RMS controlled treatment population (Pool A)

Infections by Type, Pool A: Phase III EMS Controlled Treatment Population
Protocol (s) : WAZ109Z / WRZ21093

IFN beta-la OCR  600mg

Infection Type (N=BZg& (H=BZ53)
Total numbsr of patients with at least cne advsrse svent 401 (4B8.53%) 448 (54.1%)
UFPFER RESFIRATORY TERCT INFECTIONS 273 (33.1%) 328 (39.5%)
URINARY TRAECT INFECTICONS 121 (1l4.6e%) 114 (12.8%)
GASTROINTESTINAL TEACT INFECTIONS el [ 7.3%) 9 ([ B.4%)
SEIN INFECTIONS 49 ( 5.9%) 6l ([ 7.4%)
LOWER RESPIRATORY TERCT INFECTIONS 43 ( 2.2%) 62 [ T7.32%)
HERFPES VIRUS-ASSOCIATED INFECTIONS 20 [ 3.6%) S0 B6.1%)
INFECTIOUS BILIARY DISORDERS 4 ( 0.53%) 7T ( 0.8%)
SEFP3IS/3IRS (BROLD) 3 0( 0D.4%) 1 ( 0.1%)
SEF3IS/3IRS (MNAREROW) 300 0.4%) 1 ( 0.1%)
CN3 INFECTIONS ] 0

In the PPMS population, the proportion of patients experiencing an infection was high, but similar
between placebo and ocrelizumab groups (placebo 69.9% and ocrelizumab 71.4% Infections).
When corrected for exposure time, the infection rates per 100PY were very similar (placebo 76.1;
95% CI: 69.6, 83.0 and ocrelizumab 76.5; 95% CI: 72.0, 81.2). For this data pool, like the RMS pool,
the sponsor listed all AEs classified as infections in a table, ranking AEs by frequency. The first page
is reproduced below. As in the RMS pool, there was an excess of URTIs in ocrelizumab recipients.
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Table 118: Infections by body system class and preferred term. Controlled treatment period,
PPMS population

MedDRA System Organ Class Placebo OCR 600mg
MedDRA Preferred Term (N=239) (N=48¢)
Total number of patients with at least one adverse event 167 (69.9%) 347 (71.4%)

Overall total number of events 502 1084

INFECTIONS AND INFESTATIONS

Total number of patients with at least one adverse event 162 (67.8%) 339 (69.8%)
Total number of events 487 1015

NASOPHARYNGITIS 65 (27.2%) 110 (22.6%)
URINARY TRACT INFECTION 54 (22.6%) 96 (19.8%)
INFLUENZA 21 ( 8.8%) 56 ([11.5%)
UPPEE RESPIRATORY TRACT INFECTION 14 { 5.9%) 53 (10.9%)
BRECONCHITIS 12 ( 5.0%) 30 { 6.2%)
GASTROENTERITIS 12 [ 5.0%) 20 { 4.1%)
PHARYNGITIS 11  4.6%) 20 { 4.1%)
SINUSITIS 7 [ 2.9%) 39 { 3.9%)
CYSTITIS 7 ( 2.9%) 17 { 3.5%)
EHINITIS 9 ( 3.8%) b el e K £
TOOTH INFECTION 9 ( 3.8%) 13 { 2.7%)
VIRAL INFECTION 4 { 1.7%) 15 { 3.1%)
PNEUMONTIA £ [ 2.1%) 10 { 2.1%)
GASTROENTERITIS VIRAL 8 [ 3.3%) 6 [ 1.2%)
EESPIRATORY TRACT INFECTION 2 ( 0.8%) 1% {2 .3%)
ERAR INFECTION 4 1 1a7%) 8 ([ 1.6%)
ORAL HERPES 1 { 0.4%) 12 { 2.3%)
TOOTH ABSCESS 2 { 0.8%) 8 {.1.5%)}
CELLULITIS 1 ( 0.4%) 8 [ 1.6%)
CONJUNCTIVITIS 1 { 0.4%) 8 [ 1.6%)
ONYCHOMYCOSIS F [ 1.3%) & 1..2%)
PARONYCHIA 2 ( 0.8%) 7 {.1.4%)
VAGINAL INFECTION 4 [ 1.7%) 5 o 1o0%)
HERPES ZOSTER 2 ( 0.8%) 6 [ 1.2%)
FUNGAIL SKIN INFECTION 2 { 0.8%) 6 . 0%}
PERICDONTITIS 4 [ 1.7%) 3 { 0.6%)
LOWER EESPIRATORY TRACT INFECTION 1 { 0.4%) 5 { 1.0%)}
RESPIRATORY TRACT INFECTION VIRAL 1 [ D.4%) 5. 1. 0%)
UROSEPSIS 3 [ 1.3%) 3 { 0.6%)
HERPES SIMPLEX 2 [ D.8%) 3 [ 0.6%)
HORDEOLUM 1 ( 0.4%) 4 ( 0.8%)
OTITIS MEDIA 2 { 0.8%) 3 { 0.6%)
TINEA VERSICOLOUR 3 [ 1.3%) 2 { 0.4%)
TRACHEITIS 0 & { 1.0%)}
ERYSIPELAS 1 ( 0.4%) 3 { D.6%)
GASTROINTESTINAL INFECTION 1 { 0.4%) 3 ( 0.6%)
GINGIVITIS 2 { 0.8%) 2 [ 0.4%)
LARYNGITIS 2 ( 0.8%) 2 [ 0.4%)
OTITIS EXTERNA 1 { 0.4%) 3 { 0.6%)
SKEIN INFECTION 2 ( 0.8%) 2 { 0.4%)
TINEA PEDIS 0 4 ([ 0.8%)
TONSILLITIS 1 { 0.4%) 3 ( 0.6%)

Serious infections

In the RMS population, infections defined as serious occurred at a low frequency, and the
proportion of patients reporting serious infections was actually lower in the ocrelizumab group
than the interferon group (interferon 2.9% versus ocrelizumab 1.3%).

An analysis of serious infections by affected organ system did not reveal any concerning patterns in
the comparison of ocrelizumab and interferon.
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Table 119: Serious Infections by type, pool A: Phase III RMS controlled treatment population

IFN beta-la OCR &00mg

Infection Type (W=8286) (M=825)
Total number of patients with at least ons adverse event 26 (3.1%) 20 (2.4%)
GASTROINTESTIMNAL TRACT INFECTICONS 9 (1.1%) 5 (0.6%)
INFECTIOUS BILIARY DISORDEERS 2 (0.2%) 7 (0.8%)
URINARY TRACT INFECTIOMNS 5 (0.6%) 4 (0.5%)
SKIN INFECTICHNS 5 (0.6%) 3 (0.4%)
LOWER RESPIRATORY TREACT INFECTIONS 2 (0.2%) 4 (0.5%)
UPPER RESPIRATORY TRACT INFECTIONS 3 0(0.4%) 1 (0.1%)
SEPSIS/SIRS (BROAD) 1 (0.1%) 1 (0.1%)
SEPSIS/SIRS (NARROW) 1 (0D.1%) 1 (0.1%)
HERPES VIRUS-ASSOCIATED INFECTIONS V] 1 (0.1%)
CNS INFECTIONS 0 0

In the PPMS population, the rate of serious infections was similar in the placebo (2.88 per 100 PY)
and ocrelizumab (2.97 per 100 PY) groups. The sponsor proposed that the higher rate of serious
infections in both arms of the PPMS study (compared with RMS patients) is likely to reflect the
relatively greater severity of PPMS. This is broadly plausible, as infections are a common
complication of serious neurological dysfunction and impaired mobility.

Opportunistic infections

The sponsor also analysed the infective AEs using a set of terms intended to capture potential
opportunistic infections (OI). In this analysis, there was a minor excess of potential Ol in the
ocrelizumab group, with an excess of herpes infections in particular, although the number of
affected patients was small.

In the PPMS population, oral herpetic infections were substantially more common on ocrelizumab
recipients, reported in 11 patients (2.3%) in the ocrelizumab group compared to 1 patient (0.4%)
in the placebo group.
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Table 120: Number of events falling in basket of terms to detect potential opportunistic
infections by body system and preferred term, Pool A: Phase III RMS controlled treatment
population

MedDRA System Organ Class IFN beta-la OCR &00mg
MedDRA Freferred Term (N=B2&) (N=B25)

Total number of patientes with at least one adverse avent 34 (4.1%) &8 ([7.0%)

Overall total number of events 19 T6

INFECTIONS AND INFESTATIONS

Total number of patients with at least one adverse event 313 (4.0%) 56 ([6.8%)
Total number of events ig T4
ORAL HERPES 17 (2.1%) 24 (2.9%)
HERPEE EZOETER g (1.0%) 17T (2.1%)
HERPES SIMPLEX 2 (0.2%) T (0.8%)
ORAL CANDIDIASIS 2 (0.2%) & (0.7%)
CANDIDA INFECTION 0 3 (0.4
VARICELLA 1 (0.1%) 1 (0.1%)
GENITAL HERPES 0 1 (0.1%)
HERPES VIRUS INFECTIONW [+] 1 (0.1%)
KERATITIS VIRAL 1 (0.1%] a
OFHTHALMIC HERPES SIMPLEX 1 (0.1%) Q
ORAL FUNHGAL INFECTICN 1 (0.1%) a
NECPLASMS BENICHN, MALIGHANT AND UNSPECIFIED (INCL CYSTS AND POLYFS)
Total number of patients with at least one adverse event 1 (0.1%) 2 (0.2%)
Total number of eventsa 1 2
ANOGENITAL WARTS 1 (0.1%) 1 (0.1%)
CERVIX WARTS o] 1 (0.1%)

8.7.4.2. RA studies

An excess of serious infections in the RA studies were identified by the sponsor as one of the main
safety concerns leading to abandonment of the RA indication (along with insufficient efficacy
against the symptoms of RA). The proposed PI mentions this as an on-gong safety concern.

A simple comparison of the total number of subjects reporting common infections in ocrelizumab
recipients does not suggest a major problem: common infections (those with an incidence of 25%)
occurred in about one third of RA subjects regardless of whether they received a standard disease-
modifying anti-rheumatic drug (DMARD) and placebo, or a DMARD and ocrelizumab (see the table
below).

Table 121: Infections reported in = 5% of patients in the RA controlled treatment population

A review of serious infections shows that the proportion of patients reporting a serious infection
was higher with ocrelizumab 1000 mg (5.1% of patients; 66 events) than with ocrelizumab 400 mg
(3.8%; 52 events) or placebo (3.4%; 36 events). Pneumonia, which was the most commonly
reported serious infection, had a similar incidence across the groups: ocrelizumab 1000 mg (1.2%;
11 patients), ocrelizumab 400 mg (0.7%; 8 patients), placebo (1.0%; 10 patients).

Infections potentially classifiable as opportunistic infections also showed a mild excess in the
ocrelizumab groups, with an apparent dose trend, as shown in the table below. The most common
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potentially opportunistic infections were herpes infections, which did not have a clear excess
incidence in the ocrelizumab groups. Serious potential opportunistic infections were infrequent,
but substantially more common with ocrelizumab treatment: ocrelizumab 1000 mg (9 patients, 10
events); ocrelizumab 400 mg (8 patients, 8 events); placebo (2 patients, 2 events). The imbalance
across groups remained evident when converted to a rate per 100 PY: 1.10 (95% CI: 0.53, 2.03) in
the ocrelizumab 1000 mg group; 0.80 (95% CI: 0.34, 1.57) in the ocrelizumab 400 mg group and
0.22 (95% CI: 0.03, 0.80) in the placebo group. In the combined ocrelizumab groups, pneumonia
(atypical pneumonia, pneumonia systemic, varicella zoster pneumonia, pneumonia, pneumocystis
jirovecii pneumonia) and herpes (herpes zoster, herpes zoster oticus, herpes simplex) were the
most commonly reported serious potential opportunistic infections. The two serious cases in the
placebo group consisted of ophthalmic herpes zoster.

In the broader pool of RA subjects (not just including the controlled data), the incidence of
potential opportunistic infections and serious opportunistic infections remained concerning.
Overall, 8.8% (258 of 2926 patients) potentially opportunistic infections. Herpes zoster (3.8%; 110
patients) was the most commonly reported, followed by oral herpes (2.3%; 66 patients), oral
candidiasis (0.8%; 24 patients), herpes simplex (0.6%; 19 patients), candida infection (0.5%; 14
patients), and pneumocystis jirovecii pneumonia (0.2%; 5 patients), and then by dengue fever,
herpes virus infection, and oesophageal candidiasis (each reported in 0.1% of patients).

Table 122: Potential opportunistic infections by basket; RA controlled treatment population

OCR 200 mg X 2 OCR 500 mg X 2

/400 mg X 1 J1000 mg X 1

MedDRL System Organ Class Poolsd Placsbho + DMARD + DMARD + DMRRD

M=dDRA Preferred Term (N=3281) (N=118¢) (N=247)
Total number of patients 33 (3.4%) 54 ( 4.&%) 50 (5.3%)
with at least one

adwverse svent
Overall total number of 38 &0 38
events
INFECTICNS RND

INFESTATIONS

Total number of 33 [3.4%) 54 ( 4.6%) 50 (5.3%)

patients with at least
one adverse event
Total numbsr of svents
HERFES ZOSTER 1
CORLT, HERFPES
CORLT, CANDIDIZSIS
HERFES 3IMPLEX
CENDIDE INFECTICN
DENGUE FEVER
GENITAT, HERFES
ENEUMOCY3TIS JIROVECII
PNEUMCONIA
PULMONARY TUBERCULOSIS
ANZAT, FUNGAL INFECTICN
ATYPICAL ENEUMONIZR
FUNGAL OESOPHAGITIS
HEPATITIS B
HERPES ZOSTEER OTICUS
HISTOPLASMOSIS
MENINGOENCEPHALITIS
WIRAL
MYCOBACTERTIUM
LZBR3CES3US INFECTICN
MYCOBACTERIUM F&NSASIT 0 1 (=0D.1%) 0
INFECTION
COESOFPHAGEAL 0 o] 1 (0.1%)
CANDIDIASTS
OPFHTHATMTC HERFPES 1 (0.1%) o] 0
A03TER
OFL&T, FUNGEAL INFECTICN 1 (0.1%) o] 0
COROPHARYNGEZRT 0 o] 1 (0.1%)
CENDIDIASIS
COROPHARYNGITIS FUNGAL
PULMONARY MYCOSIS
SYSTEMIC CANDIDA
VARICELLA
VARICELLA ZOSTER
PNEUMONIA
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The sponsor assessed the incidence of serious infections according to baseline risk factors. The PI
summarises this analysis as follows: ‘Risk factors for serious infections in these trials included
other comorbidities, chronic use of immunosuppressants/steroids, and patients from Asia.” Overall,
this statement and the PI's handling of this issue appear appropriate.

8.7.4.3. Other studies

Studies for indications other than MS and RA were not evaluated in detail. The sponsor ISS
summarises Study WA20499, which used ocrelizumab to treat SLE, as follows (emphasis added):

Study WA20499

Study WA20499 evaluated the safety and efficacy of two ocrelizumab dose levels (1000 mg and
400 mg) compared with placebo in adult patients with moderately to severely active SLE. The OCR
1000 mg group received ocrelizumab 1000 mg IV on Days 1 and 15, followed by ocrelizumab 1000
mg at Week 16, and then every 16 weeks. The OCR 400 mg group received ocrelizumab 400 mg IV
on Days 1 and 15, followed by ocrelizumab 400 mg at Week 16, and then every 16 weeks. In all
groups, treatment was administered in combination with immunosuppressive therapy
(azathioprine (AZA), mycophenylate mofetil (MMF), or MTX) plus corticosteroids. (...)

In total, infection was reported in 18 of 33 patients. The most common infections were upper
respiratory tract infection, urinary tract infection, and sinusitis. Serious infections were reported in
3 patients (2 in the OCR 400 mg group and 1 in the OCR 1000 mg group). Two of these patients
(both in the OCR 400 mg group) developed opportunistic infections (CMV retinitis and
pneumocystis jirovecii pneumonia). Both of these patients died, as a result of upper respiratory
infection and pneumocystis, respectively. The third patient with a serious infection had an SAE of
pneumonia, which resolved without sequelae. One patient later developed an SAE of abdominal
abscess during the SFU period.

Overall, this is a high rate of serious infections for a small study, and suggests that ocrelizumab
should not be combined with other immunosuppressive agents.

Study WA20500, performed in lupus nephritis, was described as follows.

Study WA20500 evaluated the safety and efficacy of two ocrelizumab dose levels (OCR 1000 mg
and OCR 400 mg) compared with placebo in patients with active lupus nephritis. A total of 381
patients were enrolled of which 378 patients with active LN received study drug (126 patients in
the placebo group; 127 patients in the OCR 400 mg group, and 128 patients in the OCR 1000 mg

group).
Infections, including serious infections, were common, as shown in the table below. The excess in
infections attributable to ocrelizumab was small, overall. There was no clear dose trend: the results

in the 400 mg dose group were worse than in the 1000 mg dose group, which had a similar
incidence to placebo.

Table 123: Adverse events (Study WA20500)

Placebo OCR 400 mg OCR 1000 mg Total
Parameter N=125 N=126 N=127 N=378
AE 110 (88.0%) 109 (86.5%) 102 (80.3%) 321 (84.9%)
SAE 34 (27.2%) 45 (35.7%) 28 (22.0%) 107 (28.3%)
Infections® 70 (56.0%) 86 (68.3%) 75 (59.1%) 231 (81.1%)
Serious Infections 18 (14.4%) 27 (21.4%) 19 (15.0%) 64 (16.9%)
IRRs 11 (8.8%) 14 (11.1%) 18 (14.2%) 43 (11.4%)
Deaths 6 (4.8%) 3 (2.4%) 5(3.9%) 14 (4.4%)
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In discussing these infections, the ISS notes:

Among the 64 patients who developed a serious infection, eight patients died from the serious
infection (due to Legionella infection, pneumonia, sepsis, urosepsis, septic shock).

From a timing perspective, within each treatment group, more serious infections occurred during
the first 12 weeks of study, also characterized by higher concomitant immunosuppressant
medication use.

Infections identified as opportunistic in nature by medical review were reported in 6 patients.
There were more patients in the OCR 400 mg group (3.2%; 4 patients) compared with OCR 1000
mg (0.8%; 1 patient) and placebo (0.8%; 1 patient).

In the OCR groups, infection events reported by PT were systemic herpes, neurocryptococcosis,
disseminated herpes, pneumocystis jirovecii pneumonia, and disseminated herpes zoster.

This is a concerning mortality rate for serious infections, which was not adequately highlighted in
the rest of the sponsor safety discussion. Overall, this study suggests that combining ocrelizumab
with other immunosuppressive agents is dangerous, and increases the risk of opportunistic
infections.

In a study of non-Hodgkin’s lymphoma (NHL), opportunistic infections were also observed, but the
lack of a placebo control and the nature of the underlying condition make it difficult to discern a
causal relationship. The sponsor described the results as follows.

Study BO18414

This open-label Phase 1/1I study recruited a total of 48 NHL patients aged 38 to 83 years from 19
centres in six countries (3 Australia, 3 Canada, 5 France, 3 Italy, 3 Sweden and 2 Switzerland).

Cohort A: 200 mg/m?2 (8 doses)
Cohort B: 375 mg/m?2 (8 doses)
Cohort C: 375 mg/m2 (1 dose) followed by 750 mg/m2 (7 doses)

In total, 17 patients experienced at least one infection over the course of the study (4 in Cohort A,
7 in Cohort B and 6 in Cohort C). All infections were Grade 1 or 2 in intensity and included upper
respiratory tract infection, herpes simplex, and one case of pneumocystis jirovecii pneumonia.

8.7.5. Malignancies
8.7.5.1. MS studies

In the Phase III controlled MS studies, malignancy was reported in 6 patients during the controlled
treatment period: 2 (0.2% of patients) patients in the IFN group (mantle cell lymphoma and
squamous cell carcinoma) and 4 (0.6%) patients in the ocrelizumab group (renal cancer, malignant
melanoma, and two cases of invasive ductal breast carcinoma). Expressed as a rate per 100PY, the
incidence was 0.14 (95% CI: 0.02, 0.52) for the IFN group and 0.28 (95% CI: 0.08, 0.71) for the
ocrelizumab group. Pre-malignant lesions were also reported in a total of 5 patients (0.6%); all of
these were in the in the ocrelizumab group (Barret’s oesophagus, large intestine polyp, breast
dysplasia, cervical dysplasia, and actinic keratosis).

There was also an excess of malignancy and pre-malignancy in the PPMS study. Malignancy was
reported in 13 patients during the controlled treatment period: 2 (0.8%) patients in the placebo
group and 11 (2.3%) patients in the ocrelizumab group (but it should be recalled that
randomisation was unequal). The most common malignancies were female breast cancers,
reported in 4 patients (0.8%) in the ocrelizumab group only, and basal cell carcinoma (BCC), which
was also reported in 4 patients (1 patient in the placebo group and 3 in the ocrelizumab group).
The rate per 100 PY of malignancy events was elevated in the ocrelizumab group, but numbers
were small and the 95%CI was broad: 0.30 per 100PY (95% CI: 0.04, 1.10) for the placebo group
and 0.92 (95% CI: 0.49, 1.57) for the ocrelizumab group. Pre-malignant lesions were reported in 7
patients during the controlled treatment period, with a similar incidence across groups: 2 patients
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(0.8%) in the placebo group and 5 patients (1.0%) in the ocrelizumab group. The pre-malignant
disorders included: endometrial hyperplasia, Crohn’s disease, actinic keratosis, large intestine
polyp, and dysplastic naevus.

Across the whole MS population, there was an excess of breast cancer cases, summarised in the ISS
as follows:

The imbalance observed in MS malignancies identified female breast cancer as the single
cluster of events. Of the 19 patients treated with ocrelizumab who reported a malignancy in
the MS program, breast cancer was reported in 7 female patients, 6 of which occurred during
the controlled treatment periods. There were no reports of breast cancer in the comparator
groups (IFN and placebo). All cases were ductal invasive, with a latency period from first
infusion of ocrelizumab of between 1 and 3 years.

[t is not possible to draw strong conclusions from these results. The excess of malignant an pre-
malignant AEs in ocrelizumab recipients raises the possibility that impaired immune surveillance,
induced by B cell depletion, increases the risk of malignancy. Alternatively, the inequality in the
incidence could simply reflect the low numbers of patients affected. The cluster of breast cancer
cases is of some concern, but it is a post hoc observation based on a small number of cases. It would
be appropriate for this issue to be the subject of ongoing surveillance and risk management.

The proposed PI does not mention malignancy as a significant safety concern, which is broadly
appropriate given the paucity of the data, the lack of any clear signal, and the broadly similar
incidence of malignancy across groups in the RA studies, described below.

8.7.5.2. RA studies

In the RA studies, the frequency of malignancy was broadly similar across the placebo (1.0%; 10
patients), ocrelizumab 400 mg (0.7%; 8 patients), and ocrelizumab 1000 mg groups (1.2%; 11
patients) group. Basal cell carcinoma was the most commonly reported malignancy, and showed a
broadly similar incidence across groups: placebo 0.2% (2 patients), ocrelizumab 400 mg 0.2% (2
patients), ocrelizumab 1000 mg 0.3% (3 patients). No other type of malignancy occurred in more
than 2 patients in any group. The incidence was also similar when expressed as a rate per 100PY:
placebo (1.11; 95% CI: 0.53, 2.04), ocrelizumab 400 mg (0.90; 95% CI: 0.41, 1.70) and ocrelizumab
1000 mg (1.32; 95% CI: 0.68, 2.31) groups.

8.7.5.3. Other studies

No clear pattern of excess malignancies emerged from the additional studies performed in the
setting of SLE, LN and NHL, but these studies were generally small and treatment duration was
short. In Study WA20500, which was somewhat larger, no difference was noted across treatment
groups:

Malignancy (coded to SOC Neoplasms, Benign, Malignant and Unspecified) was reported in a total
of 18 (4.8%) patients. The frequency was similar between placebo (4.8%; 6 patients), OCR 400 mg
(4.8%; 6 patients), and OCR 1000 mg (4.7%; 6 patients) groups.

8.8. Evaluator’s overall conclusions on clinical safety

The safety of ocrelizumab is broadly acceptable, given that its proposed use is treatment of a major
neurological illness that has serious impacts on patients’ mobility, vision and cognition.

The most common tolerability issue is infusion-related reactions (IRRs), which can be partly
reduced by pre-treatment with corticosteroids. The risk of serious IRRs means that ocrelizumab
should only be administered in a controlled medical environment - preferably a hospital with
resuscitation equipment and the ability to treat anaphylaxis. Ocrelizumab will not be suitable for
home treatment by visiting MS nurses.

Ocrelizumab appears to increase the risk of respiratory infections, most of which consist of upper
respiratory tract infections.
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In the MS population, ocrelizumab did not produce a clear increase in the risk of serious infections
or opportunistic infections, but these were seen in the RA population, possibly because of co-
treatment with other immunosuppressive drugs including steroids.

Ocrelizumab was associated with an excess of breast cancer cases, with breast cancer reported in 7
female patients who received ocrelizumab, 6 of which occurred during the controlled treatment
periods, compared to no reports of breast cancer in the comparator groups (IFN and placebo). All
cases were ductal invasive, with a latency period from first infusion of ocrelizumab of between 1
and 3 years. The significance of this post hoc observation is uncertain.

Ocrelizumab suppresses B cell counts, which is intrinsic to its mode of action. It also slightly
increased the risk of neutropaenia, and caused a mild reduction in immunoglobulin levels.
Laboratory monitoring did not raise any other concerns. Haematological monitoring of
ocrelizumab recipients is recommended.

Ocrelizumab is likely to increase the risk of progressive multifocal leukoencephalopathy (PML),
based on the experience with other disease-modifying agents and, in particular, the occurrence of
PML in some rituximab recipients. The proposed PI does not currently recommend performing JCV
serology prior to or during treatment with ocrelizumab, but this seems advisable.

9. First round benefit-risk assessment

9.1. First round assessment of benefits
The benefits of ocrelizumab in the proposed usage in ‘RMS’ are:

A significant reduction in Annualised Relapse Rate of approximately 46 to 47%, relative to
interferon (3-1a 44mcg TIW (Rebif)

A significant relative reduction in 12 week Confirmed Disability Progression 12 week CDP rates
of 36% over 96 weeks, with an absolute reduction of 5.43%, compared to Rebif (ocrelizumab
9.75% verse interferon $-1a 15.18%)

Significant reductions in radiological activity, relative to Rebif, with ocrelizumab recipients
showing 5-6% of the number of Gd+ lesions, 17 to 23% of the new/enlarging T2 lesions, and 36
to 43% of the number of T1 ‘black holes’, compared to the Rebif control group.

A substantial and clinically meaningful increase in the achievement of No Evidence of Disease
Activity (NEDA), relative to Rebif, though this was, technically, not significant because of the
hierarchical statistical approach. In Study WA21092, NEDA was achieved in 27.1% of interferon
B-1arecipients, compared to 47.4% of ocrelizumab recipients. In Study WA21093, NEDA was
achieved in 24.1% of interferon (-1a recipients, compared to 43.9% of ocrelizumab recipients.

Benefit across the full spectrum of RMS subjects has not been directly demonstrated. Although
a Phase II Study in RRMS showed clear evidence of efficacy of ocrelizumab relative to low-dose
weekly IM interferon 3-1a (Avonex), no study has assessed ocrelizumab in subjects with SPMS.
The pivotal studies in ‘RMS’ included an unknown proportion of subjects with SPMS, but
efficacy was not specifically assessed in this important subgroup. The subgroup analyses that
were submitted suggested better efficacy in subjects with Gd+ baseline scans, and worse
efficacy in subjects without Gd+ lesions.

It appears likely that efficacy in SPMS subjects will be inferior to that observed across the entire
RMS study cohort, but this has not been assessed. It also appears likely that, within the SPMS
population, efficacy will be reduced in those without clinical or radiological evidence of disease
activity, but this has not been assessed. The pivotal studies only recruited subjects with recent
relapses, and there is no evidence that ocrelizumab has a role in RMS or SPMS subjects without
recent relapses. (The positive results in PPMS do suggest some efficacy in MS subjects without
relapses, but this is indirect evidence, and the evidence was not as robust as that in RMS).
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Table 124: Summary of primary and secondary efficacy endpoints at Week 96 (ITT

Population, Study WA21092)

p-value

Interferon beta-1a Ocrelizumab
Endpoints 44 ng 600 mg
(N=411) (N=410)
Primary endpoint
ARR at 96-weeks N=411 N=410
Rate 0.292 0.156
Rate ratio (95% CI) 0.536 (0.400, 0.719)
p-value <(0.0001
Disability
12-week CDP* N=411 N=410
Proportion of patients with events at 96 weeks 12.97 8.31
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.57 (0.37, 0.90)
p-value (Log-rank) 0.0139
12-week CDP (pooled WA21092 and WA21093) N=829 N=827
Proportion of patients with events at 96 weeks 1518 975
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.60 (0.45, 0.81)
p-value (Log-rank) 0.0006
24-week CDP* N=411 N=410
Proportion of patients with events at 96 weeks 10.57 6.51
(Kaplan Meier estimate)
Hazard ratio (95% CI) 0.57 (0.34, 0.95)
p-value (Log-rank) 0.0278
24-week CDP (pooled WA21092 and WA21093)° N=829 N=827
Proportion of patients with events at 96 weeks
(Kaplan Meier estimate) 12.03 7.58
Hazard ratio (95% CI) 0.60 (0.43, 0.84)
p-value (Log-rank) 0.0025
12-week CDI*® N=306 N=310
Proportion of patients with improvement 12.42 20.00
Relative risk (95% CI) 1.61(1.11,2.33)
p-value 0.0106
12-week CDI (pooled WA21092 and WA21093)*? N=614 N=628
Proportion of patients with improvement 15.64 20.7
Relative risk (95% CI) 1.33 (1.05, 1.68)
p-value 0.0194
MSFC N=308" N=322"
Mean z-score change from baseline to Week 0174 0213
96 0.039 (-0.039 0.116)
Mean difference (95% CI) 0.3261
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Table 125: Summary of primary and secondary efficacy endpoints at Week 96 (ITT

Population, Study WA21092)

Interferon beta-1a

Ocrelizumab

Endpoints 44 png (N=411) 600 mg
(N=410)
Brain MRI
T1 Gd-enhancing lesions N=377° N=388°
Mean number of lesions per MRI scan 0.286 0.016
Rate ratio (95% CI) 0.058 (0.032, 0.104)
p-value <0.0001
New and/or enlarging T2 hyperintense lesions N=378° N=390°
Mean number of lesions per MRI scan 1.413 0.323
Rate ratio (95% CI) 0.229(0.174, 0.300)
p-value <0.0001
New T1 hypointense lesions N=377° N=388°
Mean number of lesions per MRI scan 0.982 0.420
Rate ratio (95% CI) 0.428 (0.328, 0.557)
p-value <0.0001
Brain volume N=267° N=281"
Mean % change from Week 24 to Week 96 -0.741 -0.572
Mean difference (95% CI) 0.168 (0.053, 0.283)
p-value 0.0042°
% Relative reduction (95% CI) 22 807 (8.186, 35.043
Disease Activity
NEDA® N=291 N=289
Proportion of patients with NEDA 271 47 4
Relative risk (95% CI) 1.74 (139, 2.17)
p-value <0.0001°
Health-Related Quality of Life
SF-36 PCS N=309° N=331°
Mean change from baseline to Week 96 -0.657 0.036
Mean difference (95% CI) 0.693 (-0.414, 1.800)
p-value 02193

ARR annualized 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 .

* Endpoint not powered for individual study.
*in patients with baseline EDSS score = 2.0.

® number of patients with measurements at baseline and Week 96

“ number of patients with MRI scans at Week 96

 humber of patients with MRI scans at Weeks 24 and 96

* non-confirmatory p-value

Benefits of ocrelizumab in the proposed PPMS usage are:

A statistically significant but modest reduction in the rate at which PPMS patients reach 12
week CDP. The ocrelizumab group reached the 12 week CDP endpoint with 89% of the placebo
incidence (30.2% verse 34.0%), for a relative risk reduction over 120 weeks of 11% (p =
0.0321). The absolute risk reduction was 3.8%, implying that about 26 subjects would need to
receive ocrelizumab treatment for 120 weeks to prevent one case of 12 week CDP.

A modest, but poorly defined delay in progression, not yet clearly quantified in terms of weeks

of delay.

A variable response across subgroups, with some evidence suggesting that efficacy is reduced,
but sill nominally favourable, in older subjects and those without Gd+ MRI scans at baseline.
The instantaneous hazard ratio for subjects with unfavourable baseline factors was 0.88 for
those aged > 45 years, and 0.84 for those without Gd+ lesions (and it would be expected that
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the HR would be closer to unity for subjects with both of these adverse baseline factors). The
relative risk reduction for older subjects was only approximately 7%.

So far, these benefits have only been shown in one study, which reached traditional and pre-
specified significance thresholds (p < 0.05), but failed to reach more ambitious targets (p<0.01)
proposed during guidance discussions.

Improved radiological outcomes, including the change in the volume of T2 hyperintense lesions
from baseline to Week 120 (p < 0.0001) and a 17.5% relative reduction in the brain volume loss
from Week 24 to Week 120, compared with placebo (p = 0.0206).

9.2. First round assessment of risks
The risks of ocrelizumab in the proposed usage are:

Infusion-related reactions in about one third of patients, although this was also observed to a
lesser extent in control groups: (RMS studies, IFN 9.7% verse ocrelizumab 34.3%; PPMS study,
placebo 25.5% versus ocrelizumab 39.9%)

A theoretical risk of anaphylaxis and more serious infusion reactions
An excess of upper respiratory tract infections
An excess of herpes infections

An excess of serious and opportunistic infections, as suggested by the experience in the
rheumatoid arthritis studies, but possibly confined to subjects using concomitant
immunosuppressive agents.

Possible compromise of vaccine function, or increased susceptibility to live vaccines.

An unknown risk of progressive multifocal leukoencephalopathy

9.3. First round assessment of benefit-risk balance

For RRMS subjects who have very aggressive MS or those who have had breakthrough disease
while on established disease-modifying agents, the benefit-risk profile for ocrelizumab is positive.
Even if infusion reactions occur, in most subjects they will be temporary, and the efficacy benefit is
expected to last approximately six months. The risk of serious infections appears to be low in
subjects who are not taking concurrent immunosuppressive agents, and is likely to be acceptable to
patients and clinicians. Many existing agents used to treat RRMS (including natalizumab, dimethyl
fumarate and fingolimod) carry a clear risk of causing PML, and despite this they have found a
useful role in the treatment of MS.

For SPMS subjects, or RRMS subjects without recent relapses, there is currently insufficient
evidence to assess the benefit-risk balance. The benefit-risk balance is likely to be favourable in
SPMS subjects who have active baseline scans, and may be favourable even in subjects without
active scans, but the submitted evidence does not allow this to be estimated.

For PPMS patients, the benefits of ocrelizumab are relatively modest, but the risks may be
considered acceptable to many patients and clinicians. The benefit is unlikely to be consistent
across all subjects with PPMS: the evidence for benefit is currently clearest for subjects who are
younger and have active baseline scans, and it is less clear for subjects who are older and/or have
no Gd+ lesions on their cerebral MRI. The risks of infection are likely to be higher in older, frailer
subjects, so older subjects have less to gain and more to lose from ocrelizumab treatment.
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10. First round recommendation regarding authorisation

In the absence of adequate information about the efficacy of ocrelizumab in subjects with SPMS, the
recommendations listed below can be made. These recommendations could be revised if further
evidence of efficacy in SPMS subjects were made available. Ocrelizumab should be approved for
treatment of relapsing and remitting MS (RRMS), in subjects who have experienced at least 2
relapses in the previous 2 years or at least one relapse in the previous 12 months. Ocrelizumab
should be approved for treatment of Secondary Progressive MS (SPMS), in subjects who have
experienced at least 2 relapses in the previous 2 years and have contrast-enhancing (Gd+) lesions
on their cerebral MRI. Ocrelizumab should be approved for treatment of primary progressive MS
(PPMS) in subjects who have contrast-enhancing (Gd+) lesions on their cerebral MRI.

10.1. Evaluator comments on round 1 recommendations

[t could be argued that the second recommendation listed above is not adequately supported by the
evidence, as no study has directly assessed subjects with SPMS. It would be reasonable to exclude
the second recommendation and only approve ocrelizumab in the MS subtypes where it has been
directly assessed, RRMS and PPMS. On balance, however, the evaluator believes that: 1) SPMS
occupies an intermediate position on the MS spectrum; 2) subtypes at both ends of the spectrum
have shown a significant response to ocrelizumab; and, therefore, 3) by interpolation, some efficacy
in SPMS appears almost certain. The proposed indication in the EU submission appears to be RRMS,
not the broader category of RMS, and the sponsor should clarify reasons for this difference. It could
also be argued that ocrelizumab should not be registered for use PPMS, as there has only been a
single study performed in PPMS, and that study did not achieve the ambitious p-value proposed by
the sponsor in guidance discussions. The strong concordance across multiple endpoints has
convinced the evaluator that ocrelizumab has some efficacy, at least in a subset of patients, and
subjects with contrast-enhancing lesions are the subset most similar to the RRMS population, in
whom it clearly has good efficacy. These considerations led to the compromise suggested above:
approving ocrelizumab in Gd+ PPMS patients, while awaiting confirmation of efficacy in the
broader PPMS population. In addition to denying registration for PPMS patients without Gd+ scans,
it would be reasonable to deny registration for use in older PPMS subjects (> 45 years or > 50
years). It is currently unclear how many older subjects had Gd+ scans, and whether ocrelizumab
had acceptable efficacy in such patients, and how efficacy varies with age. Age and Gd positivity are
not independent variables, and patients with Gd+ scans are likely to have active inflammation
regardless of age, so the evaluator has recommended that suitable patients be identified with
imaging rather than being excluded on the basis of chronological age alone. This approach,
identifying patients with active disease by MR], is consistent with standard clinical practice in
subjects with treatment-resistant RRMS or SPMS and on-going relapses. The relationship between
age, Gd-positivity and treatment response could be clarified by answers to the Clinical Questions
posed, which could lead to a revision of these recommendations.

11. Clinical questions

11.1. Additional expert input

No additional input is recommended.

11.2. Clinical questions
11.2.1. Pharmacokinetics

No questions.
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11.2.2. Pharmacodynamics
No questions.
11.2.3. Efficacy

11.2.3.1. Question 1

The two pivotal studies performed in ‘RMS’ included subjects with RRMS and subjects with SPMS
and on-going relapses. Please report how many subjects in each pivotal study had RRMS and how
many had SPMS.

11.2.3.2. Question 2

Please perform subgroup analyses of each pivotal RMS study (and both RMS studies pooled), based
on the patients’ disease subtype, using standard MS classifications: RRMS, SPMS, (and progressive
relapsing MS, PRMS, if some subjects were thought to have this subtype).

11.2.3.3. Question 3

In the PPMS study, the primary endpoint was described as ‘the time to onset of CDP over the
treatment period,’ but the results were not presented in units of time, but as hazard ratios and
proportions of subjects reaching each CDP endpoint by the end of the study period. In terms of time
taken to reach CDP, please estimate the extent to which active treatment delayed reaching this
milestone, expressed as weeks of delay. One possible approach would be to report, with confidence
intervals, the number of weeks taken for 5%, 10%, 15%, 20%, 25% and 30% of subjects to reach
12 week CDP.

11.2.3.4. Question 4

In view of the fact that a previous study of rituximab suggested minimal benefit of B cell depletion
in older subjects without Gd+ scans, please estimate efficacy in subjects with all four combinations
of these potential markers of poor responsiveness. In particular, please perform a subgroup
analysis of subjects who were both old (> 45 and > 50 years) and lacked Gd+ lesions at baseline, as
well as an analysis of those who had Gd+ lesions, but were old. In the pivotal PPMS study, please
perform a subgroup analysis for subjects aged < 50 years and those > 50 years.

11.2.3.5. Question 5

What is known about the efficacy of ocrelizumab in subjects who have PPMS and a predominantly
spinal distribution of lesions?

11.2.4. Safety
11.2.4.1. Question 6

Please provide, or indicate the location of, a convenient one-page summary table listing the most
common AEs observed in the RA studies. An acceptable format would be the one used to report AEs
in the SM population of the Summary of Clinical Safety (‘Adverse Events Reported in = 2% of Patients
in at Least One Treatment Group by Preferred Term; Phase IIl RMS Controlled Treatment Population
(Pool A)’ and ‘Adverse Events Reported in > 2% of Patients by Preferred Term - Phase IlI PPMS
Controlled Treatment Population’), but it would be even more appropriate of AEs were grouped by
System Organ Class, with totals shown for each SOC, as well as identified by Preferred Term.

11.2.4.2. Question 7

Please provide, or indicate the location of, a convenient one-page summary table listing the SAEs
observed in the RA studies, grouped by SOC and PT.

11.2.4.3. Question 8

In the listing of deaths in the MS and RA populations, the cause of death was occasionally listed as
‘Death’. What was the likely cause of death in each of these cases? Please provide a table listing all
deaths in ocrelizumab recipients.
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11.2.4.4. Question 9

How many deaths in the RA study program were caused by infections, and which of these were
potentially opportunistic infections?

12. Second round evaluation of clinical data submitted

The sponsor has submitted responses to Clinical Questions posed in the first-round Clinical
Evaluation Report (CER).

12.1. Efficacy question 1

The two pivotal studies performed in ‘RMS’ included subjects with RRMS and subjects with
SPMS and on-going relapses. Please report how many subjects in each pivotal study had
RRMS and how many had SPMS.

The sponsor answered as follows:

The physician’s assessment of whether the patient was in the relapsing-remitting or in the
secondary progressive course of the disease was not collected at baseline.

The question was raised because most major studies in MS leading to registration of new disease-
modifying drugs in the last two decades have considered subjects with RRMS and SPMS separately,
and the majority of successful MS studies leading to registration of new treatments have been
performed in subjects with RRMS. For most agents, including those with a primarily immunological
mechanism of action, efficacy in subjects with SPMS has been disappointing and there are currently
no good therapeutic options for subjects with SPMS. Accordingly, it is a priori likely that, for any
new MS agent with an immunological mechanism of action, efficacy in these two populations will
be different, and efficacy in the SPMS population cannot be inferred from a study largely or solely
conducted in an RRMS population. This logic still applies even if, as the sponsor claims, with some
support from the literature, the two populations represent different parts of a continuous disease
spectrum without clear boundaries. The lack of a clear boundary between RRMS and SPMS has
been a feature of MS all along, during the same time period in which it has been observed that
RRMS and SPMS have different responsiveness to immunological therapies, so pointing out the
continuous nature of this spectrum does not circumvent the need to show efficacy at both ends of
the spectrum.

In their two pivotal studies of ‘RMS’, the sponsor recruited a mixed population of subjects with both
RRMS and SPMS, but failed to collect data on disease subtypes at baseline. This methodological
choice now leads to major difficulties of interpretation of the results. If subjects with SPMS
represented a poorly responsive minority within the larger, mixed cohort in the pivotal ‘RMS’
studies, and the positive results of the studies were largely attributable to the more responsive
RRMS subjects, which constituted the majority of the study population, then it would be unreliable
to conclude that the overall positive results of the pivotal studies could be extended to SPMS
subjects merely because some SPMS subjects were recruited.

Because the disease subtype was not collected at baseline, it is not possible to determine how many
study subjects had SPMS, and the sponsor has therefore missed the opportunity to estimate the
magnitude of the treatment effect in such subjects. This situation was foreseeable when the
sponsor decided not to collect this information.

Using an indirect, retrospective approach, the sponsor now estimates that only about 2-10% of the
pivotal ‘RMS’ population had SPMS:

Post hoc analyses on relapse-independent disability progression have been performed in order
to identify SPMS patients during the treatment period. Depending on the definition applied,
the results allowed the identification of a range of 1.9% to 10.2% SPMS patients within the
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intent-to-treat (ITT) population. These numbers are consistent with an ITT population of
predominantly (approximately 90% or greater) RRMS patients.

The evaluator does not accept that this approach is a reliable method of identifying subjects who
had SPMS at baseline. One problem is that the treatments being assessed prevent relapses, and a
lack of relapses around the time of progression is then interpreted as a marker of SPMS, so the
treatments themselves are potentially modifying the categorisation of subjects during the study.
This is not methodologically robust. It is known that the two treatments (ocrelizumab and
interferon (3-1a) have an unequal effect on the incidence of relapses (this was, after all, the primary
endpoint of the study), so it is known that at least one of the factors contributing to the sponsor
proposed post hoc identification of SPMS subjects was distorted by the treatment itself. There can
be no guarantee that the result is an unbiased assessment of subjects with SPMS. (Further
methodological issues with this approach are considered below.)

Even if the sponsor identification of SPMS subjects is taken at face value, their own rough estimate
suggests that the pivotal ‘RMS’ studies were primarily (> 90%) performed in RRMS subjects, and
positive results in RRMS subjects are likely to have had a dominant effect in determining the overall
treatment effect in these studies. Accordingly, no reliable conclusions can be drawn about the
efficacy of ocrelizumab in subjects with SPMS.

In their response to this question, the sponsor provided some additional material in support of
their claim that the efficacy of ocrelizumab extends beyond RRMS. This material did not directly
address the question asked, but it is summarised below.

For instance, the sponsor continues (emphasis added):

‘These analyses showed that ocrelizumab has a treatment benefit on relapse independent
progression as well

A 24% risk reduction in 12 week composite confirmed disability progression independent of
relapses, with ocrelizumab compared with interferon beta-1a (p = 0.0098).

A 22% risk reduction in 24 week composite confirmed disability progression independent of
relapses, with ocrelizumab compared with interferon beta-1a (p = 0.0456). These data provide
compelling evidence of a consistent effect of ocrelizumab on measures of disability progression
independent of acute inflammatory clinical events.’

The sponsor also produced a table, reproduced below, showing that ocrelizumab reduced the
proportion of subjects with disability progression independent of relapses.
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Table 126: Time to onset of composite confirmed disability progression independent of
relapses (EDSS or 25-Foot Timed Walk or 9-Hole Peg Test) and its components for at least
12 weeks (Pooled Studies WA21092 and WA21093; ITT Population)

Endpoints Interferon Ocrelizumab

beta-1a 44ug 600mg
(N=829) (N=827)

Composite

Number of patients included in the analysis 829 827

Number of patients with events (%) 189 (22 .8%) 156 (18.9%)

Proportion of patients with events at 96 weeks (Kaplan- 254% 19.6%

Meier estimate)

Hazard ratio (95% CI) 0.76 (0.61, 0.94)

p-value (log-rank) 0.0098

CDP (EDSS)

Number of patients included in the analysis 829 827

Number of patients with events (%) 77 (9.3%) 63 (7.6%)

Proportion of patients with events at 96 weeks (Kaplan- 10.2% 7.5%

Meier estimate)

Hazard ratio (95% CI) 0.77 (0.55, 1.07)

p-value (log-rank) 0.1187

Confirmed 20% Increase in 25-Foot Timed Walk

Number of patients included in the analysis 770 775

Number of patients with events (%) 113 (14.7%) 96 (12.4%)

Proportion of patients with events at 96 weeks (Kaplan- 16.5% 13.4%

Meier estimate)

Hazard ratio (95% CI) 0.78 (0.59, 1.02)

p-value (log-rank) 0.0697

Confirmed 20% Increase in 9-Hole Peg Test

Number of patients included in the analysis 775 773

Number of patients with events (%) 31 (4.0%) 22 (2.8%)

Proportion of patients with events at 96 weeks (Kaplan- 4.6% 3.1%

Meier estimate)

Hazard ratio (95% CI) 0.68 (0.39, 1.17)

p-value (log-rank) 0.1569

These analyses provide some reassurance that ocrelizumab does more than prevent overt relapses,
but they have only partial relevance to the question of efficacy in SPMS subjects. As the sponsor
suggests, subjects in whom progression occurs without clinical relapses are likely to be given a
clinical diagnosis of SPMS, but it remains unclear when this diagnosis applies to the study subjects
and whether subjects with established SPMS at baseline can expect reasonable efficacy from
ocrelizumab.

According to the results cited above, it appears that ocrelizumab may reduce the risk of
progressing without an identifiable relapse, which in turn implies that ocrelizumab may reduce the
rate at which subjects reach a clinical diagnosis of SPMS. Preventing a subject from reaching SPMS
is a worthwhile goal of treatment, but a treatment that reduces the risk of developing SPMS is not
necessarily successful at treating subjects who already have established SPMS prior to treatment.
As noted by the sponsor, there is a continuous spectrum from RRMS to SPMS: this implies that
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subjects transitioning to SPMS from RRMS are likely to be more treatment-responsive than subjects
with established SPMS. Accordingly, the treatment benefits cited above could have been achieved,
primarily, in subjects with RRMS who were transitioning to SPMS. The entry requirement for two
relapses in the previous two years or one relapse in the previous year makes it even more likely
that the few SPMS subjects entering the study were at the early stages of SPMS.

The critical question is whether subjects with known, established SPMS at baseline are likely to
achieve acceptable efficacy with ocrelizumab, and this has not been directly tested. The history of
MS studies has shown that, in general, established SPMS is much more resistant to
immunomodulatory approaches than earlier, relapse-dominant disease, and the sponsor pivotal
‘RMS’ studies do not directly assess whether the same pattern of responsiveness across the MS
spectrum applies with ocrelizumab. (The positive results in the PPMS study partially address this
gap in the overall study program, but this evidence is indirect.)

It should also be noted that there is a conceptual difference between ‘disability progression
independent of acute inflammatory clinical events’ (as underlined above) and ‘disability
progression independent of acute inflammatory events’. The sponsor has provided evidence that
ocrelizumab reduces the former, but it still seems likely that the main mechanism for reducing
disability progression is nonetheless related to the prevention of acute inflammatory events,
including subclinical inflammatory events, or so-called ‘radiological relapses’.

It is widely accepted that only a small proportion of new radiological lesions in MS are associated
with overt clinical relapses. It is also well known and widely accepted that recovery from many
clinical relapses is incomplete, and that this contributes to disease progression. It is therefore very
likely that recovery from subclinical inflammatory lesions is also incomplete, and that this
contributes to disease progression, but this important contribution to disability is difficult to assess
clinically because the lesions themselves do not individually produce immediate and obvious
deficits. Although the clinical effect of these lesions may be subtle on an individual basis, at the time
the lesions appear, their cumulative effect is to reduce functional reserve in the CNS. A large
component of clinical progression that is ostensibly ‘independent’ of relapses is therefore likely to
be associated with the formation of new inflammatory subclinical lesions, followed by incomplete
recovery. Some of the effects of these lesions are delayed, and include Wallerian degeneration of
axons, secondary degeneration of regions that have lost their usual axonal input, and so on, with
the result that the clinical fallout from the acute lesion is temporally smeared and indistinct.
Whether there are other components of disease progression in MS that are truly independent of
acute inflammatory events is unclear, and not addressed by the submitted data.

Given that RRMS subjects are more likely to have inflammatory CNS activity (both clinical and
subclinical) than SPMS subjects, their responsiveness to ocrelizumab is likely to be greater than
that of SPMS subjects. Subjects with early SPMS, transitioning from RRMS, are likely to have
intermediate responsiveness to ocrelizumab. Subjects with established SPMS are likely to have
inferior responsiveness. This notion is supported by a number of subgroup analyses in the sponsor
pivotal studies, where efficacy was greater in younger subjects and in those with active scans.

In their response to this question, the sponsor also presented a post hoc subgroup analysis of
disease progression in subjects who were likely to have had SPMS at baseline on the basis of their
relatively advanced EDSS and pyramidal functional scores (see the table below). This approach is
inherently unreliable. The presence of disability at baseline should not be considered an acceptable
surrogate for a diagnosis of SPMS, because some subjects with RRMS who had failed to recover
fully from earlier attacks could have accumulated disability, without entering a progressive stage of
their disease.

In this post hoc subgroup, for the composite non-primary endpoint of disability based on EDSS
progression or deterioration in the 25FTW or in the 9HPT, there was a significant benefit for
ocrelizumab. For progression identified from EDSS alone, there was merely a favourable trend. This
analysis is somewhat reassuring, but suffers from the fact that it is retrospective, with no statistical
correction for the potential use of multiple different ways of defining the cohort of interest and
multiple different potential definitions of disability progression. That is, the post hoc nature of this
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exercise leaves too much room for ‘cherry picking’ favourable results. Also, the results in this
subgroup cannot be extended to all subjects with SPMS, because the entry criteria for the pivotal
studies required that subjects had on-going relapses in the two years prior to study entry.

What is needed is prospective proof of efficacy in SPMS, where:
SPMS subjects are identified prospectively; and
a single primary efficacy measure is defined prospectively.

The sponsor claims of efficacy in this subgroup would have been far more convincing if the
traditional disease subtype had been noted at baseline, and disease progression had been assessed
using the main prospective measure of disability (based on EDSS).

Table 127: Time to onset of composite confirmed disability progression independent of
relapses (EDSS or 25-Foot Timed Walk or 9-Hole Peg Test) and its components for at least
12 weeks (Subgroup of Patients with Baseline EDSS = 4.0 and Pyramidal FFS = 2)

Endpoints Interferon Ocrelizumab

beta-1a 44pg 600mg
(N=180) (N=173)

Composite

Number of patients included in the analysis 180 175

Number of patients with events (%) 50 (27.8%) 33 (18.9%)

Proportion of patients with events at 96 weeks (Kaplan- 31.2% 19.8%

Meier estimate)

Hazard ratio (95% ClI) 0.62 (0.40, 0.96)

p-value (log-rank) 0.0308

CDP (EDSS)

Number of patients included in the analysis 180 175

Number of patients with events (%) 16 (8.9%) 7 (4.0%)

Proportion of patients with events at 96 weeks (Kaplan- 8.9% 37%

Meier estimate)

Hazard ratio (95% CI) 0.45 (0.18, 1.09)

p-value (log-rank) 0.0706

Confirmed 20% Increase in 25-Foot Timed Walk

Number of patients included in the analysis 163 167

Number of patients with events (%) 32 (19.6%) 25 (15.0%)

Proportion of patients with events at 96 weeks (Kaplan- 22 6% 16.1%

Meier estimate)

Hazard ratio (95% CI) 0.68 (0.40, 1.15)

p-value (log-rank) 0.1445

Confirmed 20% Increase in 9-Hole Peg Test

Number of patients included in the analysis 163 165

Number of patients with events (%) 12 (7.4%) 6 (3.6%)

Proportion of patients with events at 96 weeks (Kaplan- 8.5% 3.8%

Meier estimate)

Hazard ratio (95% ClI) 0.46 (0.17,1.23)

p-value (log-rank) 0.1133

Evaluator’s overall conclusion:

Question 1 asked how many subjects in the ‘RMS’ studies had RRMS, and how many had SPMS. The
sponsor has indicated that the requested information about the proportion of subjects with SPMS is
unavailable, because it was not collected. The sponsor suggests that, despite this omission, efficacy
in SPMS can be inferred, and that the traditional disease categories are not important.

The evaluator concedes that it can be difficult to diagnose subjects with SPMS, and this diagnosis is
often made in retrospect, but it remains important to attempt to identify this end of the disease
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spectrum in all major MS studies and to assess whether efficacy in this population is compromised,
relative to efficacy in RRMS. That the sponsor failed to do this represents a substantial deficiency in
the overall study program. That deficiency cannot be corrected with post hoc analyses of subjects
that might have had SPMS.

As the sponsor notes, there are some indications that ocrelizumab reduces disease progression that
is independent of overt clinical relapses, and that it has efficacy in subjects who have already
accumulated disability at baseline, so it is possible that the drug has efficacy in subjects with SPMS,
provided they have evidence of on-going relapses. Unfortunately, there has been no robust
prospective assessment of this hypothesis.

The fact that the sponsor has performed a pivotal study in PPMS partially compensates for the lack
of a study specifically assessing SPMS, which is why the first-round CER did not recommend a
complete rejection of ocrelizumab in the SPMS population. Without the PPMS study, there would be
no valid grounds for considering registration of ocrelizumab in SPMS subjects.

Ultimately, in deciding who might benefit from ocrelizumab, it is probably more important to
determine whether subjects have ongoing inflammatory activity at baseline, as evidenced by
ongoing relapses or ongoing Gd+ scans, than whether they satisfy traditional definitions of RRMS.
As already noted, the sponsor own subgroup analyses in the two ‘RMS’ studies and the pivotal
PPMS study suggest that ocrelizumab is more effective in subjects with active scans at baseline, and
it would be expected to have relatively poor efficacy in subjects with inactive scans, older age or
advanced progressive disease.

12.2. Efficacy question 2

Please perform subgroup analyses of each pivotal RMS study (and both RMS studies
pooled), based on the patients’ disease subtype, using standard MS classifications: RRMS,
SPMS, (and progressive relapsing MS, PRMS, if some subjects were thought to have this
subtype).

The sponsor answered as follows:
Given that this data was not collected, the sponsor was unable to provide the requested analysis.
The sponsor notes that the number of subjects with PRMS was likely to be low:

With regard to PRMS patients enrolled in the trials, it is likely that their number is very limited
taking into consideration that the PRMS population represents a small proportion (< 5%) of
MS patients. However this number remains unknown because the information was not
collected at baseline.

To some extent, the additional material provided in response to Question 1 provided an indirect
analysis of efficacy in subjects likely to have had SPMS in the pivotal ‘RMS’ studies. The limitations
of this post hoc approach have already been discussed. Overall, it appears likely that ocrelizumab
has some efficacy in subjects with SPMS (provided they have ongoing relapses), but the submitted
data do not allow any firm conclusions to be drawn about how much efficacy can be expected in
this important population.

In their response to this question, and in defence of the pivotal study design that ignored
traditional definitions of disease subtypes, the sponsor also revisited some of the issues already
discussed in their response to Question 1:

For the past two decades, MS has been clinically subcategorized into four phenotypic disease
patterns distinguished by the occurrence and timing of episodes of transient neurological
compromise (relapses) relative to disease onset and disability progression: relapsing-
remitting MS (RRMS), secondary progressive MS (SPMS), primary progressive MS (PPMS), and
progressive-relapsing MS (PRMS). A recently proposed revision to this classification
recommends that the term PRMS is dropped as it is considered vague and overlapping with
other disease course subtypes, and that PRMS and PPMS should therefore no longer be
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considered distinct entities but rather characterized both as PPMS, with or without activity.
More recently, it has been proposed that PPMS is not a separate entity but rather a part of the
spectrum of progressive disease and as such RMS and PPMS can be considered closely related
diseases.

These comments mostly apply to PPMS, which was not the focus of the question, but the sponsor
general point is that the traditional subtypes of MS have indistinct borders. This can be conceded,
but it does not diminish the need to show efficacy for all subtypes. The evaluator agrees that RRMS
and SPMS exist on a disease spectrum, with many patients evolving from RRMS to SPMS through a
gradual indeterminate stage in which RRMS is associated with some accumulated disability. It may
also be the case that the RRMS-SPMS spectrum is closely related to PPMS, and shares some
pathogenic mechanisms. It nonetheless remains the case that, throughout the last two to three
decades, efficacy in these different disease subtypes has been different for all agents tested despite
that fact the subtypes exist on a continuous spectrum. Populations defined on the basis of having
higher relapse rates and less progression between relapses have consistently shown a better
response to immunological therapies, and populations with more progressive disease and less
relapses have shown a poor response. By failing to study the traditional disease subtypes, the
sponsor has made it impossible to draw firm conclusions about the efficacy of ocrelizumab in SPMS.

12.3. Efficacy question 3

In the PPMS study, the primary endpoint was described as ‘the time to onset of CDP over
the treatment period,’ but the results were not presented in units of time, but as hazard
ratios and proportions of subjects reaching each CDP endpoint by the end of the study
period. In terms of time taken to reach CDP, please estimate the extent to which active
treatment delayed reaching this milestone, expressed as weeks of delay. One possible
approach would be to report, with confidence intervals, the number of weeks taken for 5%,
10%, 15%, 20%, 25% and 30% of subjects to reach 12 week CDP.

The sponsor answered as follows:

This question was asked because the clinical utility of ocrelizumab in PPMS is somewhat difficult to
judge, but appears to be only modest. Ocrelizumab is not expected to prevent disease progression,
but merely to slow it down. The degree to which ocrelizumab delays progression is potentially a
natural, intuitive measure of efficacy. One drawback of this approach, noted by the sponsor, is that
an estimate of delay, measured in weeks, does not use all of the available information - it is
therefore not as robust, statistically, as a hazard ratio. It is, however, clinically meaningful, and it
directly corresponds to the sponsor initial description of the endpoint as ‘the time to onset of CDP
over the treatment period’. If subjects on ocrelizumab reach the same milestones as placebo
recipients, but reach these milestones significantly later, then the clinical utility of the treatment
does not depend on the statistical robustness of the analysis but on whether the delay is only a few
weeks, or more substantial. (The delay in median time to progression would ordinarily be
considered a more natural measure than the delay in 30% of subjects progressing, but not enough
patients progressed during the study for calculations of median progression times. )

As the sponsor reports, below, the results of the PPMS study suggests that ocrelizumab provides a
delay of about 20 to 26 weeks in the time taken for 30% of subjects to reach progression
milestones (12 week CDP, delayed by 20 weeks, 24 week CDP, delayed by 26 weeks). This is a
modest result, but one that is likely to be considered worthwhile by patients and clinicians. The
provided tables suggest similar delays for other proportions of patients progressing, for both 12
week CDP and 24 week CDP.

The time taken for 30% of subjects to reach 12 week CDP was 100.1 weeks (95% CI: 72.7,
120.4) for those in the placebo group and 120.0 weeks (95% CI: 96.7, 153.0) in the
ocrelizumab group. This demonstrates a treatment effect in favour of ocrelizumab of delaying
12 week sustained disability progression by 20 weeks ((first table below)). Furthermore, the
time taken for 30% of subjects to reach 24 week CDP was also analysed. The placebo group
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took 108.1 weeks (95% CI: 84.1, 132.1) and the ocrelizumab group took 134.4 weeks (95% CI:
108.3, 181.0) to reach this milestone. This demonstrates a treatment effect in favour of

ocrelizumab of delaying 24 week sustained disability progression by 26 weeks ((second table
below)).

Table 128: Time to onset of confirmed disability progression for a least 12 weeks during the
double-blind treatment period (With Imputation, ITT Population)

Placebo CCR &00mg
Ewvent Rate (=244 (:=4E883)
patients at risk 225 442
weeks taken 12.1 24.1
(11.1,13.9) (12.1,24.3)
risk 211 420
24.0 368.4
12.3,35.7) (25.0,48.4)
15%
Number of patients at risk 197 386
weeks taken 36.0 60.1
(24.1,60.0) (43.1,72.3)
risk 178 3a0
g0.1 73.3
36.0,77.4) (62.0,95.4)
patients at risk 1e5 333
weeks taken 73.1 96.1
(0.0,105.3) (84.0,108.4)
patients at risk 148 30
weeks taken 100.1 120.0
(72.7,120.4) (96.7,153.0)

U5% CI for percentiles was computed using the method of Brockmeyer and Crowley based on
a log-log transformed confidence interval for the Kaplan-Meier estimates.
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Table 129: Time to onset of confirmed disability progression for a least 24 weeks during the
double-blind treatment period (With Imputation, ITT Population)

Placebo OCR &00mg

Event Rate (h=244) (M=483)
5%

Mumber of patients at risk 225 445

Number of weeks taken 12.3 24.1

(95% CI) (12.0,15.6) (12.4,36.1)
10%

Number of patients at risk 209

Number of weeks taken 24.1

(95% CI 12.4,36.0)
15%

Number of patients at risk 192

Number of weeks taken 48.0

(95% CI (24.1,60.7)
20%

Number of patients at risk 177 30

Number of weeks taken el.3 84.1

(95% CI) (47.9,84.1) (72.3,97.1)

t risk 1e3
84.1
(e0.7,108.1)
t risk 145 223
108.1 134.4
(84.1,132.1) (108.3,181.0)
5% CI for percentiles was computed using the method of Brockmeyer and Crowley kbased on
a log-log transformed confidence interval for the Kaplan-Meier estimates.

12.4. Efficacy question 4

In view of the fact that a previous study of rituximab suggested minimal benefit of B cell
depletion in older subjects without Gd+ scans, please estimate efficacy in subjects with all
four combinations of these potential markers of poor responsiveness. In particular, please
perform a subgroup analysis of subjects who were both old (> 45 and > 50 years) and
lacked Gd+ lesions at baseline, as well as an analysis of those who had Gd+ lesions, but
were old. In the pivotal PPMS study, please perform a subgroup analysis for subjects aged
< 50 years and those > 50 years.

The original question only related to subjects with PPMS, but the sponsor provided a similar
analysis for subjects with ‘RMS’. The subgroup analyses of the PPMS study are particularly
important, because the pivotal PPMS study lacked any precedent in the MS literature, and was the
first study to suggest a significant benefit of immunomodulatory therapies in PPMS. Typically,
patients with PPMS are considered to have relatively less inflammatory activity than subjects on
the RRMS/SPMS spectrum, and PPMS subjects are less responsive both to acute corticosteroids and
to long-term disease-modifying immunomodulators. The unsupported nature of the sponsor
findings in PPMS (including a lack of any supporting Phase II studies) makes it especially important
to consider the extent to which the positive results across the full PPMS cohort were due to
inclusion of an identifiable subset of patients with active inflammatory disease. If the sponsor
wishes to register ocrelizumab for all patients with PPMS, it is important to consider whether the
results of the pivotal PPMS study can truly be generalised to all PPMS subjects.

Subgroup Analysis: Effect of age and Gd-positivity in primary progressive MS

In the first-round CER, it was noted that, in subgroup analyses of the pivotal PPMS study, superior
efficacy in the PPMS population was obtained in younger patients with active scans. Hazard ratios
for 12 week CDP in older subjects (> 45 years, HR 0.88) and in those without Gd+ baseline scans
(HR 0.84) were numerically in favour of ocrelizumab, but 95%ClIs crossed unity and the HRs were
less favourable than those observed in younger subjects (HR 0.64) and those with Gd+ baseline
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scans (HR 0.65). This question was raised to clarify the efficacy of ocrelizumab in subjects with an
adverse combination of such factors (older age and lack of Gd+ scans). The 50 year age threshold
was proposed for an additional exploratory analysis because this was the age cut-off in the
rituximab study.

In retrospect, this question was poorly formulated. It asked for ‘all four combinations’ of age and
Gd-positivity (old and young, Gd-positive and Gd-negative), to allow a 2 x 2 factorial table to be
considered, including young subjects with and without Gd-positivity. Unfortunately, the question
confused the issue by also asking for additional analyses based on the age group > 50 years of age.
This creates 8 potential combinations, rather than 4. The sponsor did not, in the end, provide an
analysis for younger subjects based on the Gd-positivity status, which is understandable, and
reflects the wording of the question. Such an analysis could still be of interest.

The sponsor has provided new subgroup analyses of the pivotal PPMS study as shown below. In
general, within the limitations of this underpowered, post hoc approach, the analyses were
consistent with expectations. Subjects who were both older (> 45 years) and lacked Gd+ baseline
scans had a numerically favourable hazard ratio with ocrelizumab, but it was close to unity (HR
0.93). The 95%CI extended above unity, consistent with a non-significant result, but this largely
reflects the underpowered nature of the analysis. When Gd+ lesions were present at baseline, older
subjects showed a hazard ratio of 0.85, inferior to that observed in the overall Gd+ cohort, which
included younger subjects (HR 0.65). The combination of younger age and Gd+ baseline would be
expected to produce more favourable HRs, but this statistic was not reported.

When the age cut-off was increased to 50 years, older subjects no longer had a favourable HR,
regardless of whether Gd+ lesions were present (HR 1.68) or absent (HR 1.02); the HR in this age
bracket was 1.05 overall. In this age group, the effect of Gd-positivity on the HR was reversed,
which is unexpected and probably reflects an underpowered analysis: the number of patients older
than 50 with Gd+ scans was low (placebo n = 34, ocrelizumab n = 22}, so an accurate estimate of
efficacy in this subgroup is not possible with the currently available data.

Table 130: CDP for 12 weeks by age and Gd+ lesions in PPMS; Study WA25046

Placels OCR Mg
e =4k
Tulal Hazard QLR 6Mmg  Plcebs

Bascline Risk Factors n n___ Cvents n__Events Ratio 3% p-wahae (Wald) beler  beor
Al Patients ™M % 487 160 076 50058 00330 HilH
Age 43 Yeurs and Gd+ Lesions Absend ot Basdine I

) Tird = 188 [ 1 6 0 E2 T A . T .
Age +45 Y emrs and Gd+ Lesonds) Present ot Baseline

3 Fx) 1 = 12 0.B5 @ 40, 1 .50 DLERT

Age 50 Y ewrs and Gd+ Lesions Absert ot Basoline

i ) Fs 11 & 10 il (L 1 BANS iy
Age -3 Y ewrs and Gd+ Lesionds) Presend 31 Baseine

H 12 | b 7 1 68 3. 7 47) 04511 L

Age =50 Years

203 72 24 137 48 105 TEL 1.7I 0.B4EE P
Age <=4 Years

o= 172 B | 112 167 L L 1 OO ==

Age 45 Years

I3 12 &7 =7 B3 DES DE2 1.28 0 4937 Hil
A& <= 45 Yemrs

o 345 18 # ™ ra DEd D 45, 052 1 170 =l

G Lessons Abwent ot 5 psclne

53 18 6 350 15 DB @AL113 .2441 HEH
Gl Lipsonds) Prrsent o Basdine |

193 &0 2 & 43 065 o 40, 1 08 0. 0B2E =

T f— T

1A0 1 10

Qualitatively similar results were obtained when disability progression was defined as 24 week
CDP, with unfavourable HRs observed in subjects > 50 years.
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Table 131: CDP for 24 weeks by age and Gd+ lesions in PPMS; Studies WA25046
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In their response to this question (but not shown here), the sponsor also presented results for
other efficacy endpoints, including the 25FTW, 9HPT, T2 lesion volume, total brain volume, and a
composite measure of progression (based on the EDSS, 25-Foot Timed Walk, and the 9-Hole Peg
Test). Overall, results were qualitatively similar to those obtained with the major efficacy endpoints
of 12 week and 24 week CDP, but some individual measures showed apparent efficacy in older
subjects (such as T2 lesion volume and 9HPT), with HRs below unity, numerically in favour of
ocrelizumab. The finding of occasional positive results for minor endpoints in a post hoc analysis is
not statistically robust, particularly when there has been no correction for multiplicity, and
emphasis should be placed on the major endpoints shown in the two figures above.

On balance, these results suggest that the efficacy of ocrelizumab is likely to be poor in most
subjects older than 50, poor in most subjects with the combination of age > 45 and Gd-negative
scans at baseline, and intermediate in subjects with just one factor suggesting poor responsiveness
(age > 45 or lack of Gd+ baseline scans). Most of the benefit of ocrelizumab in PPMS was obtained
in subjects < 45 years and Gd+ scans at baseline. It is not currently clear whether subjects in the
intermediate age bracket (45 to 50 years) would experience acceptable efficacy with ocrelizumab
(a specific analysis of this small subgroup was not requested or performed, and would be expected
to be underpowered), but efficacy in this intermediate age group would be expected to be relatively
poor if baseline scans were Gd-negative.

In a different part of their response (in the discussion of the PI), the sponsor noted that Gd-
positivity can fluctuate, and Gd-positive lesions usually cease to be contrast-enhancing after 2 to 3
weeks. Given this fluctuation, it seems likely that many responders among the Gd-negative group
would have had Gd-positive lesions at other time points, and that Gd-status at a single time point is
not a completely reliable indicator of potential responsiveness. This does not mean that Gd-status
is irrelevant, indeed, it seems likely that persistently Gd-negative subjects (those lacking Gd+
lesions over multiple scans) would be even less responsive than the Gd-negative subgroups in this
analysis (because some of them would have been Gd+ at other time points). It is not possible to
address this possibility on the current evidence, but it is relevant to arguments raised by the
sponsor where the sponsor claims that use of Gd-status to determine eligibility for treatment could
deny some suitable patients access to ocrelizumab. The evaluator proposes that Gd-positivity on a
single recent scan should be considered an adequate marker of inflammatory activity, qualifying a
subject for treatment.

In the absence of supportive Phase 2 studies or confirmatory Phase 3 studies in the PPMS
population, it would be reasonable to restrict ocrelizumab to PPMS subjects who are Gd+ at
baseline and < 50 years. It could be argued that ocrelizumab should not be used in PPMS subjects
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unless they are both Gd+ and < 45 years, but within the limitations of the currently available data,
the evaluator favours a slightly broader definition of the suitable target population (Gd+ and < 50
years).

This differs slightly from recommendations in the first-round CER, where it was suggested that
ocrelizumab should be restricted to subjects with Gd+ baseline scans, without reference to patient
age, but it was anticipated in the first-round CER that an analysis with an age cut-off of 50 years
might identify a poorly responsive group. The new analysis confirms poor responsiveness in
subjects > 50 years, and this is consistent with observations of the rituximab study.

Subgroup Analysis: Effect of Age and Gd-positivity in ‘RMS’

The sponsor submitted a similar subgroup analysis of the pooled pivotal studies in ‘RMS’, although
this was not specifically requested. The analysis is potentially relevant because the sponsor did not
perform a pivotal study in subjects with SPMS, and did not collect data on SPMS-status at baseline,
but instead lumped together subjects with RRMS and SPMS. Within this mixed population, it would
be expected that age and Gd-positivity at baseline might serve as potential markers of
responsiveness to treatment, in part because these factors may also act as surrogate markers for
patients’ position on the RRMS/SPMS spectrum. Indeed, this pattern was observed in the sponsor
original subgroup analysis, which considered age and Gd-positivity as separate factors rather than
in combination. In that earlier analysis, the effect of Gd-positivity on ARR was statistically
significant: the 95%CI for the HR in the Gd-negative subgroup, despite being numerically
favourable for ocrelizumab (rate ratio = 0.787), did not overlap the 95%CI for the HR in the Gd+
subgroup, which was much more strongly favourable for ocrelizumab (rate ratio = 0.313). The
effect of age was also marked, with the central estimate for the rate ratio in each age bracket (< 40
versus 2 40 years) falling outside the 95%ClI for the other age bracket, although the 95%Cls
overlapped (rate ratio for ARR for younger subjects, 0.423 95% CI 0.284, 0.631; rate ratio for older
subjects 0.692, 95%CI 0.447, 1.072).

The new subgroup analysis looked at combinations of advanced age and Gd-positivity status, but
focussing on different age groups than the one in the original submission (the new analysis used
cut-offs of 45 years and 50 years, instead of 40 years, because the question was directed towards
the PPMS population, where these cut-offs were more relevant). Results for the primary ARR
endpoint are shown in the figure below. Although the subgroup analysis was underpowered, all
rate ratios remained favourable, with a numerical superiority of ocrelizumab observed even in
subjects with a combination of age > 45 years and a lack of Gd+ lesions on baseline scans. Similarly,
in subjects with age > 50 years and Gd-negative scans, the rate ratio was favourable, compared to
interferon (3-1a. Statistically significant superiority of ocrelizumab in older subjects was generally
not demonstrated, with the exception of subjects who were > 45 years and had Gd+ scans, but this
partially reflects the lack of statistical power in this analysis. Rate ratios were not as favourable in
subjects without Gd+ scans at baseline, when the age group > 45 years was considered, consistent
with observations in the overall cohort. This pattern was also observed in subjects > 50 years, but
the number of subjects > 50 years with Gd+ scans was low, and the analysis in this group was
underpowered. Results for younger subjects with and without Gd+ scans were not provided.
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Table 132: ARR by age and Gd+ lesions; pooled Studies WA21092 and WA21093

Annualized Protocol Defined Relapse Rate by Waeak 96 (Negative Binomial Modal) by Subgroups - Age and Pressnce/Absence of Gd+ Lasions
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When a similar analysis was performed for the other major efficacy endpoint, CDP, a consistent
pattern was not observed. Results were numerically in favour of ocrelizumab in older subjects
defined on the basis of age > 45 years or > 50 years, but baseline Gd-positivity did not indicate a
more favourable response to ocrelizumab within the older cohorts, compared to interferon f3-1a.
This could reflect the poor statistical power of the analysis. Results in younger subjects were not
presented.

Table 133: CDP for 12 weeks by age and Gd+ Lesions; Pooled Studies WA21092 and
WA21093
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Subgroup analyses by age and GD-positivity for the CDP endpoints of the ‘RMS’ studies were not
emphasized in the first-round CER (because CDP was not a primary endpoint in the ‘RMS’ studies),
but the results are shown below. The HR for 24 week CDP, in subjects with or without Gd+ scans,
did not show a consistent relationship across the two pivotal studies, in terms of whether the
treatment effect was better with or without Gd+ scans, but ocrelizumab was numerically superior
to interferon 3-1a regardless of age and Gd-positivity. Hazard ratios were also inconsistent with
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respect to the effects of age, but the 95%Cls were broad and overlapping, so no strong conclusions
can be drawn.

Table 134: Forest plot of time to onset of confirmed disability progression for at least
24 weeks by subgroup (ITT Population, Study WA21092)
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Table 135: Forest plot of time to onset of confirmed disability progression for at least 24
weeks by subgroup (ITT Population, Study WA21093)
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Overall, subgroup analysis of the ‘RMS’ population suggests that, as already noted in the PPMS
population, the efficacy of ocrelizumab deteriorates with advancing age and is worse in subjects
without Gd+ lesions. Despite this, a poorly responsive subgroup within the broad ‘RMS’ population
cannot be identified merely by combining age and Gd-positivity status, because (somewhat
surprisingly) lack of Gd-positivity did not predict worse responsiveness within the older subjects.
Interpretation of these results is made more difficult because the control treatment, interferon 3-
1a, would also be expected to have varying efficacy across the spectrum of age and radiological
activity. (Interferon 3-1a has not been approved for use in subjects with SPMS, and interferon 3-1a
would not normally be used in subjects with a combination of SPMS, older age and inactive scans.
For subjects with SPMS, ocrelizumab was being compared to a treatment not thought to provide
acceptable efficacy).
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A more relevant subgroup analysis would have been one based on traditional disease subtype
(RRMS verse SPMS); such an analysis was requested (see Responses 1 and 2, above), but was not
provided, and is unfortunately not possible now because the relevant disease classifications were
not collected at baseline. The subgroup analysis the sponsor has provided, based on age and Gd+
status, does not directly address the issue of whether subjects with SPMS can expect reasonable
efficacy with ocrelizumab. Until prospective studies have been performed in subjects with SPMS,
the evaluator believes that treatment of SPMS with ocrelizumab should be reserved for subjects in
whom there is a high expectation of efficacy: at present, the evidence in favour of ocrelizumab is
strongest for Gd+ patients.

12.5. Efficacy question 5

What is known about the efficacy of ocrelizumab in subjects who have PPMS and a
predominantly spinal distribution of lesions?

Many subjects with PPMS have a predominantly spinal form of the disease, and show a progressive
spastic paraparesis without other features typical of MS. It is not clear whether these subjects
would necessarily respond to ocrelizumab with the same efficacy as subjects with predominantly
cerebral disease.

The sponsor replied:

In study WA25046, magnetic resonance imaging (MRI) of the spinal cord was not performed.
Therefore, the information to directly address the TGA’s question is not available.

The sponsor also points out that lesions in the spinal cord can be difficult to quantify because of the
longitudinal anatomy of the cord, the tendency for MS to cause diffuse cord atrophy, and the
presence of movement and respiration artefacts. The sponsor concludes:

Thus the current understanding of spinal cord pathology in MS continues to be evaluated
outside the clinical trial setting, with the use of higher-magnetic fields and advanced MRI
technology which will allow better definition of spinal cord involvement in MS and correlation
with clinical outcomes. These higher-magnetic field MRIs and advanced image acquisition
sequences are only available at a few select clinical sites.

These comments appear reasonable. It is currently not possible to determine whether ocrelizumab
is likely to have substantial efficacy in subjects with predominantly spinal disease, and this issue
may not be readily approached using traditional multicentre studies. Individual centres with
interested MS specialists and radiologists may be able to clarify efficacy in this subgroup in future.

12.6. Efficacy question 6

Please provide, or indicate the location of, a convenient one-page summary table listing the
most common AEs observed in the RA studies. An acceptable format would be the one used
to report AEs in the SM population in the Summary of Clinical Safety (‘Adverse Events
Reported in = 2% of Patients in at Least One Treatment Group by Preferred Term - Phase
III RMS Controlled Treatment Population (Pool A)’ and ‘Adverse Events Reported in = 2% of
Patients by Preferred Term - Phase IIl PPMS Controlled Treatment Population’), but it
would be even more appropriate of AEs were grouped by System Organ Class, with totals
shown for each SOC, as well as identified by Preferred Term.

The sponsor provided the figure below, which has now been incorporated into the second round
CER. As shown, IRRs were more common with active treatment (placebo 11.0%, ocrelizumab 400
mg 23.8%, and ocrelizumab 1000 mg 29.4%), but other individual AEs in the RA population
showed no clear imbalance between treatment groups. This new table is consistent with the
original description of safety in the RA studies, and does not raise any new concerns.
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Table 136: Adverse events reported in = 2% of patients in placebo, ocrelizumab 400 mg or
ocrelizumab 1000 mg treatment groups by system organ class and preferred terms.
Pool D: Phase II and III RA Controlled Treatment Population

MedDRA System Pooled Placebo OCR 200 mg X 2/400 | OCR 500 mg X
Organ Class + DMARD mg X 1 211000 mg X 1
MedDRA Preferred + DMARD + DMARD
Term (N=281) (N=1188) (N=24T7)
Infections and
Infestations O i
Upper Respiratory Tract | 131 (13.4%) 147 (12.4%) 126 (13.3%)
Infection

Nasopharyngitis 77 (7.8%) B4 (7.1%) B2 (8.7%)
Urinary Tract Infection | 69 (7.0%) 78 (6.6%) 76 (8.0%)
Bronchitis 65 (6.6%) a7 (B.2%) 58 (6.1%)
Sinusitis 42 (4,3%) 47 (4.0%) 50 (5.3%)
Influenza 35 (3.6%) 40 (3.4%) 37 (3.9%)
Gastroenteritis 24 (24%) 27 (2.3%) 20(2.1%)
Pneumaonia 22(2.2%) 19 (1.6%) 21 (2.2%)
Pharyngitis 23 (2.3%) 13 (1.1%) 21(2.2%)
Injury, Poisening And

Procedural

_Complications

Infusion Related 108 (11.0%) 282 (23.8%) 278 (29.4%)
Reaction

Fall 12 (1.2%) 15 {1.3%) 19 (2.0%)
MedDRA System Pooled Placebo OCR 200 mg X 2/400 | OCR 500 mg X
Organ Class + DMARD mg X 1 2/1000 mg X1
MedDRA Preferred + DMARD + DMARD
Term (N=981) (N=1186) (N=947)
Gastrointestinal

Disorders

Nausea TO(7.1%) 57 (4.8%) 57 (6.0%)
Diarrhoea 43 (4.4%) 54 (4.6%) 56 (5.9%)
Dyspepsia 34 (3.5%) 30 (2.5%) 36 (3.8%)
Vomiting 20 (2.0%) 21 (1.8%) 17 (1.8%)
Musculoskeletal And

Connective Tissue

Disorders

Back Pain 29 (3.0%) | 39 (3.2%) a7 (3.9%)
Rheumatoid Arthritis 34 (3.5%) 17 (1.4%) 21(2.2%)
Nervous System

Diserders

Headache 52 (5.3%) 60 (5.1%) 50 (5.3%)
Dizziness 16 {1.6%) 29 (2.4%) 21(2.3%)
General Disorders

And Administration

Site Conditions

Fatigue 26 (2.7%) | 29 (2.4%) | 8 (1.0%)
Oedema Peripheral 27 (2.8%) | 20 (1.7%) | 15 (1.6%)
Skin And

Subcutaneous Tissue

Disorders

Rash 21(2.1%) 23 (1.9%) 28 (3.0%)
Respiratory, Thoracic

And Mediastinal

Disorders

Cough 39 (4.0%) 28 (2.4%) 39 (4.1%)
Vascular Disorders

Hypertension 60 (6.1%) | 68 (5.7%) ] 56 (5.9%)
Psychiatric Disorders

Depression 26 (2.7%) 32 (2.7%) 33 (3.5%)
Insomnia 27 (2.8%) 21(1.8%) 30(3.2%)
Hepatobiliary

Disorders

Drug-Induced Liver 29 (3.0%) | 48 (4.0%) ‘ 40 (4.2%)
Injury

Blood And Lymphatic

System Disorders

Anaemia 28 (2.9%) |14[1.2%J | 18 (1.9%)

12.7. Efficacy question 7

Please provide, or indicate the location of, a convenient one-page summary table listing the
SAEs observed in the RA studies, grouped by SOC and PT.

The sponsor provided the table below, including SAEs that occurred with a frequency of > 0.1%.
The sponsor provided the additional comments:
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Consistent with the analyses on rates per 100-patient years, SAEs grouped to the SOC
Infections and Infestations were reported more frequently in the ocrelizumab 1000 mg group
compared with placebo and ocrelizumab 400 mg. Not unexpectedly, serious infusion related
reactions (IRRs) were reported more frequently in the ocrelizumab 1000 mg group (6
patients) compared with ocrelizumab 400 mg and placebo (1 patient in each group).

These observations are consistent with the evaluator’s original analysis of SAEs in the RA studies,
and confirm that IRRs and infections constitute the major risks with ocrelizumab. The overall
assessment of safety is not altered.

Table 137: Serious Adverse Events Reported in > 0.1% of Patients in Placebo, Ocrelizumab
400 mg or Ocrelizumab 1000 mg treatment groups by System Organ Class and Preferred
Terms. Pool D: Phase II and III RA Controlled Treatment Population

MedDRA System Pooled Placebo QCR 200 mg X 2/400 ['ocr 500 mg X
Organ Class + DMARD mg X1 211000 mg X 1
MedDRA Preferred (N=0E1) + DMARD + DMARD
Term (H=1186) | (N=24T)
Infections And

Infestations

Preumania 10 (1.0%) 8 (0.7%) 11 (1.2%)
Urinary Tract 2 (0.2%) 4 (0.3%) 4 (0.4%)
Infection

Ceallulitis 4 (D.4%) 1(<0.1%) 3 (0.3%)
Gastroenteritis 0 1 (=0.1%) 4 (0,4%)

Musculaskelatal And
Connective Tissue

Disorders

Rheumataid Arthritis 12 [1.2%) 5 (0.4%) T10.7%)
Osteoarthritis 1(0.1%) 4 {0.3%) d (0.4%)
Oisteonecrosis 2 (0.2%) 1 (=0.1%) 0
Injury, Paisaning And

Procedural

Complications

Infusion Relatad 1(0.1%) 1(=0.1%) B (0.6%)
Reaction

Tendon Ruplure 210.2%) 21(0.2%) v}

Hip Fracture 2 (0.2%) 1 (=0.19%) o
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Table 138: Serious Adverse Events Reported in > 0.1% of Patients in Placebo, ocrelizumab
400 mg or ocrelizumab 1000 mg treatment groups by System Organ Class and Preferred

Terms. Pool D: Phase II and III RA Controlled Treatment Population

MedDRA System Pooled Placebo OCR 200 mg X 2/400 | OCR 500 mg X
Organ Class + DMARD mg X1 21000 mg X 1
MedDRA Preferred (N=981) + DMARD + DMARD
Term (N=1186) (N=94T)
Cardiac disorders

Atrial Fibnllation 1(0.1%) 1 (<0.1%) 3 (0.3%)
Acute Myocardial 2 (0.2%) 1(=0.1%) 1 {0.1%)
Infarction

Angina Pectons 1 (0.1%) 3(0.3%) 0
Coronary Artery 1(0.1%) 2 (0.2%) 1 (0.1%)
Disease

Arteriosclerosis 0 2 (0:2%) ]
Coronary Artery

Pericardial Effusion 2 (0.2%) 0 1]
General Disorders

And Administration

Site Conditions

Inguinal Hemia 3 (0.3%) 0 1]
Neoplasms Benign,

Malignant And

Unspecified (Incl

Cysts

And Polyps)

Utenne Leiomyoma 2 (0.2%) 2 (D.2%) ]

Basal Cell Carcinoma 1 (0.1%) 0 2 (0.2%)
Adenocarcinoma Of 2 (0.2%) Li] li]

Colon

Respiratory, Thoracic

And Mediastinal

Disorders

Interstitial Lung 1 (0.1%) 1 (<0.1%) 4 (0.4%)
Disease

Asthma 2(0.2%) 1 (<0.1%) 0

Chronic Obstructive 0 3 (0.3%) 0
Pulmonary Disease

Blood And Lymphatic

System Disorders

Anaemia 3 (0.3%) [1] 1 (0.1%)
Vascular Disorders

Deep Vein Thrombosis | 3 (0.3%) [ 1 (=<0.1%) [1(0.1%)
Eye Disorders

Cataract 1{0.1%) [ 3(0.3%) [ 1({0.1%)
Hepatobiliary

Disorders

Cholelithiasis 1] | 0 | 2 (0.2%)
MedDRA System Pooled Placebo OCR 200 mg X 2/400 | OCR 500 mg X
Organ Class + DMARD mg X 1 21000 mg X 1
MedDRA Preferred (N=281) + DMARD + DMARD
Term {N=11886) {N=24T)
Psychiatric Disorders

Anxiety 0 0 2(0.2%)
Depression 0 2 (0.2%) 0
Endocrine Disorders

Basedow's Disease 2 (0.2%) [ i] | 0

12.8. Efficacy question 8

In the listing of deaths in the MS and RA populations, the cause of death was occasionally
listed as ‘Death’. What was the likely cause of death in each of these cases? Please provide a
table listing all deaths in ocrelizumab recipients.

The sponsor provided a listing of all deaths, as shown in the tables below. The preferred term was
still listed as ‘Death’ for one MS subject below, rather than as the condition causing death, but the
cause of death in this subject appears to have been unclear; the sponsor additional information
provides some context. In the RA population, two patients had ‘Death’ as the preferred term, and
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another two had ‘Sudden Death’ as the preferred term. In these cases, the deaths occurred at home,
details were lacking, and autopsies were not performed, so the cause of death was unclear, but it
was suspected in all four cases that the cause was cardiac. Overall, no new concerning safety signals
arise from consideration of these cases and the sponsor appears to have provided as much detail as
is available.

The sponsor also reported 3 additional deaths in MS subjects, which occurred after the original
data cut-off, as described below:

Patient [information redacted] (OCR group): A patient was diagnosed with adenocarcinoma of
oesophagus on Day 1440. She had medical history of microcytic anaemia with low iron level. On
Day 1440, she was diagnosed with adenocarcinoma of oesophagus (diagnostic details not
provided). On Day 1446, the patient died due to the event. Autopsy was not performed. The
investigator assessed the event as unrelated to study drug and related to disease under study.

Patient [information redacted] (OCR group) was a patient treated with ocrelizumab 600 mg
who died of acute coronary insufficiency (medical history included heart failure, New York
Heart Association classification (NYHA) II for 10 years, active smoker, arterial hypertension
and obesity) on Day 1686. The investigator assessed the event as unrelated to study drug.

Patient [information redacted] (OCR group): was a patient treated with ocrelizumab 600 mg
who was found dead in his residence on Day 1340. Cause of death was unknown at the time of
writing (an autopsy report has been requested). Concurrent conditions included
hypercholesterolemia, weight loss for unknown reasons, and smoking. The investigator
assessed the event as unrelated to study drug. (Follow-up information received after 30
September 2016 stated the cause of death remained unclear after the autopsy, though an
epileptic seizure process with consequent failure of central regulation is conceivable.)

In the RA All Exposure (Pool E, N = 2926 patients), the sponsor reported a total of 45 deaths, in
ocrelizumab treated patients, including the 13 deaths already tabulated above. The causes were
listed as follows:

Pneumonia (n =7)

Septic shock (n = 2), Sepsis (n =4)

Respiratory failure (n = 3), Acute respiratory failure (n = 1)
Multi-organ failure (n = 1)

Disseminated intravascular coagulation (n = 1)

Myocardial infarction (n = 2), Acute myocardial infarction (n =1)
Sudden cardiac death (n = 1)

Pulmonary embolism (n = 1)

Ruptured cerebral aneurysm (n =1)

Subdural haematoma (n = 1)

Ischaemic cerebral infarction (n = 1)

Brain oedema (n = 1)

Gastrointestinal haemorrhage (n = 1)

Lung adenocarcinoma (n = 1), Lung neoplasm (n = 1), Lung adenocarcinoma metastatic (n = 1)
Breast cancer (n = 1)

Gastrointestinal carcinoma (n = 1)

Metastasis gastric cancer (n = 1)
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B cell lymphoma (n = 1)
Death (n = 2), Sudden death (n = 2)
Cough (n=1)
Road traffic accident (n = 1)
Dementia (n=1)
Carbon monoxide poisoning (n =1)
Toxicity to various agents (n = 1)
This listing was accompanied by a multi-page table providing more detail.

Overall, the sponsor response to this question was adequate, and no new safety concerns were
raised.

12.9. Efficacy question 9

How many deaths in the RA study program were caused by infections, and which of these
were potentially opportunistic infections?

The sponsor’s main response was:

In the rheumatoid arthritis (RA) study program, 13 deaths were caused by infections. None of
these 13 fatal infections were the result of a serious opportunistic infection.

The sponsor provided further details about the overall risk of infection with ocrelizumab, the risk
of serious infection, and the risk of fatal infection. There was an overall increase in the risk of
infection with ocrelizumab, including serious and fatal infections, but the fatal infections were not
caused by pathogens usually regarded as opportunistic in nature.

Considering serious infections in the controlled RA studies, the sponsor summarised the results as
follows:

In the controlled treatment period of the 7 placebo-controlled double blind RA trials (Pool D),
the rate per 100PY of serious infection (SOC definition) was numerically higher in the OCR
1000 mg (6.40; 95% CI: 4.86, 8.27) group compared with the OCR 400 mg (4.38; 95% CI: 3.18,
5.88) and placebo (3.43; 95% CI: 2.33, 4.87) groups. The rates did not differ substantially
when applying the broader definition of serious infection (includes non-serious treated with IV
anti-infectives). The rate per 100PY in the placebo group was 3.99 (95% CI: 2.79, 5.52)
compared with 5.18 (95% CI: 3.87, 6.79) and 7.28 (95% CI: 5.63, 9.27) in the OCR 400 mg and
OCR 1000 mg groups, respectively.

Note that, by both definitions of serious infection, the rate in the high-dose ocrelizumab group
approached a level twice that seen with placebo (6.4% versus 3.43% for the SOC definition, and
7.28% verse 3.99% for the broader definition).

The most common serious infections were those that are already common in the general
community: pneumonia (1.6% of patients), followed by urinary tract infection (0.7%). No other
individual serious infection, classified by preferred term, was reported in more than 0.5% of
patients.

Fatal infections were summarised by the sponsor as follows:

In Pool D (the controlled RA studies), no fatal infections were reported in the placebo group, and 9
(in 7 patients) were reported in the OCR groups (n = number of events):

OCR 50 mg x 2 group: pneumonia (n = 1), Sepsis (n = 1), Septic shock (n = 1) (all in one patient)
OCR 200 mg x 2 group: septic shock (n = 2)
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OCR 500 mg x 2 group: pneumonia (n = 2)
OCR 500 mg x 2 group: sepsis (n=1)
OCR 1000 mg x 1 group: pneumonia (n =1)

In Pool E (all RA studies), 10 additional fatal infections were reported, leading to a total of 19 fatal
infections (n = number of events) in 15 patients:

Placebo-OCR switchers : sepsis (n = 3); respiratory failure (n = 1); pneumonia (n = 1); septic shock
(n=1)

OCR 50mg x 2 group: pneumonia (n = 1); sepsis (n = 1); septic shock (n = 1)

OCR 200 mg x 2 group: pneumonia (n = 2); septic shock (n = 2),

OCR 500 mg x 2 group: pneumonia (n = 3); sepsis (n = 1),

OCR 1000 mg x 1 group: sepsis (n = 1); pneumonia (n = 1)’

For two RA subjects who died from a fatal infection, their past history included an opportunistic
infection (mycobacterium abscessus infection in one case, and systemic/oesophageal candidiasis in
the other), but the previous opportunistic infections were not temporally related to the deaths.

Reviewing this evidence, it appears that there was an excess of fatal infections in the ocrelizumab
groups, which was likely to reflect an immunosuppressive effect of ocrelizumab, but these were not
infections that are usually characterised as opportunistic. As already noted, serious infections were
much less common in the MS studies, which partially reflects the fact that, in the RA studies,
ocrelizumab was combined with other immunosuppressive agents including long-term
corticosteroids. Ocrelizumab should therefore be avoided in combination with other chronic
immunosuppressive agents. Short-term use of corticosteroids, such as high-dose
methylprednisolone for MS relapses, does not appear to pose an excess risk of infection, as already
discussed in the first round CER. RA patients were also likely to be older, with additional
comorbidities. An increased risk of serious infections and opportunistic infections appeared to
arise in RA subjects from Asia, but this was not statistically significant. The potential for
ocrelizumab to increase the risk of infection, particularly when combined with other
immunosuppressive agents, is already noted with appropriate emphasis in the proposed PI.

13. Second round benefit-risk assessment

The new material submitted in response to Clinical Questions clarifies some aspects of the benefit-
risk assessment, but does not change the evaluator’s overall assessment of the efficacy and safety of
ocrelizumab.

Despite the fact that the sponsor provided detailed answers to the questions raised, there are a
number of points of residual disagreement between the evaluator and the sponsor about the
quality of the efficacy data and its applicability across the full spectrum of MS disease. In particular,
the evaluator and the sponsor do not agree on the appropriateness of grouping the traditional
disease subtypes, RRMS and SPMS, under the broad heading of ‘RMS’. The sponsor responses reveal
that details about disease subtype were not collected at baseline, so it is not possible, even in
retrospect, to determine the efficacy of ocrelizumab in SPMS subjects.

13.1. Efficacy in RRMS

No substantial new data was submitted in relation to RRMS. The two pivotal ‘RMS’ studies largely
consisted of RRMS subjects (> 90%, up to approximately 98%), and can be considered primarily as
positive studies in RRMS.

The first-round CER suggested that the sponsor had only shown efficacy in RRMS subjects with
recent relapses, because the pivotal ‘RMS’ studies had only recruited subjects with recent relapses.
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Strictly speaking, this remains true, but on reflection it appears very likely that other RRMS
subjects would also benefit from ocrelizumab, even without a recent relapse, especially if they have
radiological evidence of active disease. (The positive results in PPMS subjects support this
conclusion.) On balance, the quality of the RRMS evidence is sufficiently robust that it could be left
to clinicians to decide which RRMS subjects are suitable for treatment. In practice, this is likely to
be subjects with clinical elapses or radiological evidence of disease activity. The recommendations
for RRMS have therefore been altered to reflect this (see below).

13.2. Efficacy in SPMS

No study in SPMS has been submitted, and SPMS subjects are likely to have constituted only a small
proportion of the cohort (2 to 10%) in the pivotal ‘RMS’ studies, so direct evidence of ocrelizumab
efficacy in SPMS is currently lacking.

A number of indirect lines of evidence suggest that ocrelizumab probably has efficacy in some
subjects with SPMS, at least when SPMS is associated with on-going relapses. These include trends
in favour of ocrelizumab for ‘RMS’ subjects with advanced EDSS (= 4.0) at baseline, a reduced
incidence of progression independent of overt relapses in the ‘RMS’ subjects, and positive results in
the pivotal PPMS study.

None of these lines of evidence is considered entirely robust, so it would be reasonable to reject the
registration of ocrelizumab in subjects with SPMS, pending an appropriate prospective study in this
population. Instead, the evaluator has taken the view that efficacy in two neighbouring regions of
the MS spectrum has been studied: the two pivotal RMS studies mostly recruited RRMS subjects,
and showed positive results on relapse rate and disability progression; the pivotal PPMS study
showed positive results for progression. By interpolation, it thus seems likely that SPMS, which is
many ways intermediate between RRMS and PPMS, would also respond to ocrelizumab, with
reductions in relapses and progression. Given the indirect nature of this evidence, though, caution
should be applied in making inferences about the efficacy of ocrelizumab in SPMS.

The response to ocrelizumab in all three pivotal studies was heterogeneous, with inferior results
obtained for subjects who were older (> 45 years or > 50 years) or had no evidence of Gd-positive
lesions on their baseline scans.

Given that the claim for efficacy in SPMS relies on the PPMS results for indirect support, the
subgroup analysis of PPMS subjects needs to be considered, even though it applies to a different
disease subtype. For PPMS subjects > 50 years, hazard ratios for disability progression were not in
favour of ocrelizumab. Hazard ratios for 12 week CDP in older subjects (> 45 years, HR 0.88) and in
those without Gd+ baseline scans (HR 0.84) were numerically in favour of ocrelizumab, but

95% ClIs crossed unity and the HRs were less favourable than those observed in younger subjects
(HR 0.64) and those with Gd+ baseline scans (HR 0.65). Because of those pattern, the evaluator
believes the case for efficacy in Gd+ patients with SPMS is probably adequate, despite the fact that
it is indirect. By contrast, the case for efficacy in Gd-negative subjects with SPMS currently relies on
too many untested assumptions and inferences.

13.3. Efficacy in PPMS

The new data supplied in response to Clinical Questions has shown that, in older subjects with
PPMS, ocrelizumab has inferior efficacy. In subjects > 50 years, no favourable trends were observed
for primary efficacy endpoints (HR 1.05 overall). In subjects > 45 years, favourable trends were
observed (HR 0.88), but the benefit was largely observed in subjects who were Gd+ at baseline (>
45 years and Gd+, HR 0.85; > 45 years and Gd-negative, HR 0.93). In Gd-negative subjects, the
efficacy of ocrelizumab was inferior, but there were trends favouring ocrelizumab over placebo
(Gd- HR 0.65, Gd+ HR 0.84). In younger subjects (< 45 years), the evidence in favour ocrelizumab
was reasonably strong (HR 0.64, 95%CI not crossing unity). It is unclear how subjects with PPMS
responded to ocrelizumab if they were young but Gd-negative, because this was not reported.
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As noted in the discussion, the evaluator’s overall assessment of this data is that, in the absence of
supportive Phase 2 studies or confirmatory Phase 3 studies in the PPMS population, it would be
reasonable to restrict ocrelizumab to PPMS subjects who are Gd+ at baseline and < 50 years.

Table 139: CDP for 12 weeks by age and GD+ lesions in PPMS; Study WA25046
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13.4. Risks of Ocrelizumab

The new data does not raise any new safety concerns. The Evaluator accepts the sponsor comments
on the risks of PML in the setting of anti-CD20 monoclonal antibodies. This risk appears to be low
in MS subjects exposed to ocrelizumab, compared to RA subjects exposed to rituximab, and the
sponsor proposed comments in the PI are adequate. The PI does not need to recommend
serological testing for ]JC virus.

14. Second round recommendation regarding authorisation

In the absence of adequate information about the efficacy of ocrelizumab in subjects with SPMS, the
recommendations listed below can be made. These recommendations could be revised if further
evidence of efficacy in SPMS subjects were made available. Ocrelizumab should be approved for
treatment of Relapsing and Remitting MS (RRMS).Ocrelizumab should be approved for treatment of
Secondary Progressive MS (SPMS), in subjects who have been experiencing ongoing relapses and
have contrast-enhancing (Gd+) lesions on their cerebral MRI. Ocrelizumab should be approved for
treatment of Primary Progressive MS (PPMS) in subjects who are < 50 years of age and have
contrast-enhancing (Gd+) lesions on their cerebral MRI.
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