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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

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

o 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.

o 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.

o 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.

e Toreporta 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

e 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.

o The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

e 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 common abbreviations

Abbreviation Meaning
AE Adverse event
ALC Absolute lymphocyte count
ALT Alanine aminotransferase
AMC Absolute monocyte count
AML Acute myelogenous leukaemia
ANC Absolute neutrophil count
ANOVA Analysis of variance
ANCOVA Analysis of covariance
ARR Annualised relapse rate
AST Aspartate aminotransferase
ATC Anatomic Therapeutic Chemical classification
AUC Area under the plasma concentration time curve
AUCoq.int Area under the plasma concentration time curve from time 0 to
infinity
BPF Brain parenchymal fraction
BVMT-R Brief Visuospacial Memory Test Revised
CBC Complete blood count
CDMS Clinically definite multiple sclerosis
CHMP Committee for Medicinal Products for Human Use
CI Confidence interval
CIS Clinical isolated syndrome
CLCR Creatinine clearance
CLL Chronic lymphocytic leukaemia
Crmax Maximum plasma concentration
CNS Central nervous system
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Abbreviation Meaning
CTCAE Common Terminology Criteria for Adverse Events
CuU Combined unique
DAE Discontinuation due to adverse event
DCK Deoxycytidine kinase
DER Drug Event Report
DMD Disease modifying drug
DNA Deoxyribonucleic Acid
DSMB Data Safety Monitoring Board
ECG Electrocardiogram
EDSS Expanded Disability Status Score
EQ-5D EuroQol 5-Dimension questionnaire
EU European Union
FDA US Food and Drug Administration
GCP Good Clinical Practice
Gd Gadolinium
Gd+ Gadolinium-enhancing
hCG Human chorionic gonadotropin
HCL Hairy cell leukaemia
HDA High disease activity
HDPE High density polyethylene
HPBCD Hydroxypropyl betadex (2-hydroxypropyl-B-cyclodextrin)
HR Hazard ratio
HRQL Health Related Quality of Life
HRU Health Resource Utilisation
ICH International Conference on Harmonisation
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Abbreviation Meaning
[EC Independent ethics committee
IFN Interferon
IMP Investigational medicinal product
ITP Initial treatment period
IRB Institutional Review Board
ITT Intention to treat
IV Intravenous
IVIG Intravenous immunoglobulin
IVRS Interactive Voice Response System
JCV John Cunningham virus
KFS Kurtzke Functional Systems
LC-MS Liquid chromatography-mass spectrometry
LLN Lower limit of normal
LTBI Latent tuberculosis infection
MCDA Multi criteria decision analysis
MedDRA Medical Dictionary of Regulatory Activities
MRI Magnetic resonance imaging
MS Multiple sclerosis
MSQOL-54 Multiple Sclerosis Quality of Life-54
MSSS Multiple sclerosis severity score
NONMEM Nonlinear Mixed Effects Modelling
OR Odds ratio
PASAT Paced Auditory Serial Addition Test
PBVC Percentage brain volume change
PD Pharmacodynamic
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Abbreviation Meaning
PGx Pharmacogenetics of pharmacogenomics
PI Product information
PK Pharmacokinetic
PML Progressive multifocal leukoencephalopathy
PO By mouth (orally)
PopPK Population pharmacokinetic
PPMS Primary progressive multiple sclerosis
PY Patient years
RD Risk difference
RI Renal impairment
RRMS Relapsing remitting multiple sclerosis
SAE Serious adverse event
SC Subcutaneous
SD Standard deviation
SDMT Symbol Digit Modalities Test
SIR Standard incidence ratio
SOC System Order Class
SPMS Secondary progressive multiple sclerosis
SUSAR Suspected Unexpected Serious Adverse Reaction
TB Tuberculosis
TEAE Treatment emergent adverse event
tmax Time to maximum plasma concentration
ULN Upper limit of normal
UTI Urinary tract infection
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1. Submission details

1.1. Identifying information

Submission number PM-2016-03923-1-1

Sponsor Merck Serono Australia Pty Ltd

Trade name Mavenclad

Active substance Cladribine

1.2. Submission type

This is an application seeking to extend the indications of Mavenclad cladribine 10 mg tablets.
The sponsor seeks to extend the indication of Mavenclad, by the addition of ‘to reduce the
frequency of clinical relapses and to delay the progression of physical disability’ and removal of
‘for a maximum duration of 2 years’ from the approved indication and update the Product
Information (PI) per the revised Risk Management Plan (RMP) based on the updated clinical
data set.

A change in tradename was also approved by the TGA during the evaluation process. The
tradename Movectro has now been replaced with Mavenclad (application date 19 May 2017).

1.3. Drug class and therapeutic indication

Cladribine is a nucleoside analogue of deoxyadenosine. It differs from deoxyadenosine by a
chlorine substitution in the 2-position in the purine ring. It has the following chemical structure:

Cladribine is an immunomodulatory agent by increasing the rate of lymphocyte cell death,
which results in depleted lymphocyte populations. Lymphocytes have high expression of
deoxycytidine kinase (resulting in increased activation of cladribine to 2-
chlorodeoxyadenosine triphosphate) and low expression of 5'-nucleotidase (resulting in
decreased metabolism of 2- chlorodeoxyadenosine triphosphate). 2-chlorodeoxyadenosine
triphosphate inhibits adenosine deaminase, and results in abnormal DNA synthesis,
accumulation of DNA strand breaks, activation of p53 and apoptosis.

The currently approved indication is:

Movectro is indicated for the treatment of relapsing-remitting multiple sclerosis (MS) for a
maximum duration of two years.

The proposed new indication is:

Mavenclad is indicated for the treatment of relapsing-remitting multiple sclerosis (RRMS)
to reduce the frequency of clinical relapses and to delay the progression of physical
disability.

1.4. Current dosage forms and strengths
Movectro (cladribine) 10 mg tablet blister pack (AUST R 166483).
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1.5.

Dosage and administration

The proposed dosing regimen, as described in the Product Information, is shown below.

1.5.1.

General treatment schedule

The recommended cumulative dose of Movectro is 3.5 mg/kg body weight over 2 years,
administered as 1 treatment course of 1.75 mg/kg per year, followed by observation for another
2 years. Each treatment course consists of 2 treatment weeks, one at the beginning of the first
month and one at the beginning of the second month of the respective year. Each treatment
week consists of 4 or 5 days on which a patient receives 10 mg or 20 mg (one or two tablets) as
a single daily dose, depending on body weight.

Patients should receive no more than 2 treatment courses over two consecutive years. The
recommended dose should not be exceeded.

1.5.2.

Lymphocyte counts must be:

e normal before initiating Movectro therapy;

Criteria for starting and continuing therapy

e atleast 800/mm3 before the second treatment course in Year 2.

If necessary, the treatment course in year 2 can be delayed for up to 6 months to allow for
recovery of lymphocytes. If this recovery takes more than 6 months the patient should not
receive cladribine anymore.

1.5.3.

Distribution of dose

The distribution of the total dose over the 2 years of treatment is provided in Table 3. Note that
for some weight ranges the number of tablets may vary from one treatment week to the next.

Table 1: Dose of Movectro per year and treatment (Table 3 from PI)

Table 3: Dose of MOVECTRO per year and treatment week by patient weight
] Number of 10 mg tablets per course
Weight range
Year | treatment course Year 2 treatment course
Kg Treatment week 1 Treatment week 2 Treatment week 1 Treatment week 2
40*t0 < 50 40 mg (4 tablets) 40 mg (4 tablets) 40 mg (4 tablets) 40 mg (4 tablets)
50to <60 50 mg (5 tablets) 50 mg (5 tablets) 50 mg (5 tablets) 50 mg (5tablets)
6010 <70 60 mg (6 tablets) 60 mg (6 tablets) 60 mg (6 tablets) 60 mg (6 tablets)
70 to < 80 70 mg (7 tablets) 70 mg (7 tablets) 70 mg (7 tablets) 70 mg (7 tablets)
80to <90 80 mg (8 Tablets) 70 mg (7 tablets) 80 mg (8 tablets) 70 mg (7 tablets)
90 to < 100 90 mg (9 tablets) 80 mg (8 tablets) 90 mg (9 tablets) 80 mg (8 tablets)
100t0 <110 | 100 mg (10 tablets) | 90 mg (9 tablets) 100 mg (10 tablets) | 90 mg (9 tablets)
110 and above | 100 mg (10 tablets) | 100 mg (10 tablets) | 100 mg (10 tablets) [ 100 mg (10 tablets)

*  Use of MOVECTRO in patients weighing less than 40 kg has not been investigated.

Table 2 (Table 4 from the PI) shows how the total number of tablets per treatment week is
distributed over the individual days. It is recommended that the daily Movectro doses of a
course be taken at intervals of 24 hours at approximately the same time each day. If a daily dose
consists of two tablets, both tablets are taken together as a single dose.
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Table 2: Movectro 10 mg tablets per week day

Table 4: MOVECTRO 10 mg tablets per week day
Toul :;t:;:f;nc:f\:zt;:fts s Day 1 Day 2 Day 3 Day 4 Day 5
4 1 1 1 1 0
5 1 1 1 1 |
6 2 1 1 1 1
7 2 2 1 1 1
8 2 2 2 1 1
9 2 2 2 2 |
10 2 2 2 2 2

1.6. Proposed changes to the product documentation

The PI and CMI have been extensively revised.

2. Background

2.1. Information on the condition being treated

Relapsing remitting multiple sclerosis (RRMS) is the most common variant of multiple sclerosis
and is characterised by recurrent acute exacerbations followed by partial or complete recovery.
During the acute exacerbations, inflammation occurs to myelin, the insulating layer on axons,
and to the axons themselves in the central nervous system (CNS). The regions of damage are
localised, and vary between patients, resulting in a variable neurological presentation. The
damage results in plaques or scars which can be detected by magnetic resonance imaging (MRI).
The most common symptoms reported in RRMS include episodic bouts of fatigue, numbness,
vision problems, spasticity or stiffness, bowel and bladder problems, and problems with
cognition (learning and memory or information processing).

Overall, MS affects over 23,000 patients in Australia and more than two million diagnosed
worldwide. Most people are diagnosed between the ages of 20 to 40 years, but it can affect
younger and older people too (MS Australia). Roughly three times as many women have MS as
men. Seventy to seventy-five percent of people with MS initially begin with a relapsingremitting
course.

MS reduces life-expectancy by a few months and 15 years from diagnosis 60% of patients will
be ambulatory without assistance (some of whom may have little disability); approximately
20% will be bedridden or institutionalised, and 20% may require a wheelchair, crutches or a
cane to ambulate (Rolak 2002). Up to a third of patients will not develop persistent disability,
and will have only intermittent, transient episodes of symptoms.

2.2. Current treatment options

The management of relapsing remitting multiple sclerosis (RRMS) involves rehabilitation,
symptomatic treatments and disease modifying treatments. There are no curative treatments.
Cladribine is classed as a disease modifying treatment. The alternative currently available
disease modifying treatments for RRMS are:

e Injectable therapies:

— interferon beta-1b
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— interferon beta-1a
— glatiramer
— daclizumab
e Infusion therapies:
— natalizumab
— alemtuzumab
— mitoxantrone
e Oral therapies:
— dimethyl fumarate
— teriflunomide
— fingolimod
e Other treatments:
— azathioprine
— ccsvi
— cyclophosphamide
— dalfampridine
— glucocorticoids
— intravenous immunoglobulin
— laquinimod
— rituximab
— ocrelizumab
— stem cell transplantation

A published comparison of efficacy for the disease modifying treatments for RRMS is extracted
from Fogarty 2016 and displayed in Figure 1. Compared to placebo, a 50% reduction in
annualised relapse rate can be achieved with alemtuzumab, natalizumab, fingolimod and
dimethyl fumarate. Compared to placebo, the HR (95% CI) for 3 month disease progression is
0.32 (0.17 to 0.59) for alemtuzumab, 0.55 (0.42 to 0.73) for natalizumab, 0.62 (0.49 to 0.78) for
dimethyl fumarate and 0.62 (0.41 to 0.93) for peg-IFN -1a 125 pg. Compared to placebo, the
HR (95% CI) for 6 month disease progression is 0.31 (0.15 to 0.62) for peg-IFN (3-1b 250 pg,
0.41 (0.27 to 0.63) for alemtuzumab, 0.45 (0.26 to 0.75) for peg-IFN B-1a 125 pg, and 0.46 (0.33
to 0.63) for natalizumab.

Submission PM-2016-03923-1-1 Extract from the Clinical Evaluation Report for Mavenclad Page 13 of 105



Therapeutic Goods Administration

Figure 1: Comparative efficacy for disease modifying treatments for RRMS (copied from

Fogarty 2016)
Annualised relapse rate RR (95%C1) SUCRA
Alemtuzumab - 0.31 (0.26-0.36) . * Alemtuzumab 97%
Natalizumab - 031 (0.27-0.36) - Natalizumab 95%
Fingolimod - 047 (0.41-0.53) % . Fingolimod 81%
Dimethyl fumarate - 050 (0.43-0.59) * Dimethyl fumarate 76%
peg-IFN f-1a 125mcg o 064 (0.51-0.80) s - Glatiramer acetate 20mg  49%
Glatiramer acetate 20mg - 065 (0.59-0.71) * peg-IFN B-1a 125meg 9%
Glatiramer acetate 40mg e 065 (0.55-0.78) 7 * Glatiramer acetate 40mg  45%
IFN B-1a 44mcg SC - 067 (0.60-0.74) i * IFN B-1a 44mecg SC 4%
IFN -1b 250mcg SC - 067 (0.60-0.75) s * Teriflunomide %
Teriflunomide --— 067 (0.59-0.75) * IFN -1b 250mcg SC 0%
IFN B-1a 22mcg SC —-— 072 (0.63-0.82) u @ IFN B-1a 22meg SC 25%
IFN B-1a 30mcg IM e 0385 (0.78-0.93) IFN B-1a 30mcg IM %
Bk g Placebo 0%
020 0.7 120 o 204 A0 (2] a4 100%
a) favours treatment favours piac ebo d) SUCRA value
Progression (3-month) HR (95% Q) SURA
Alemtuzumab —- 0.32 (0.17-0.59) 1 *  Alemwzmab 99%
Natalizumab —— 0.55 (0.42-0.73) . Natalizumab 83%
Dimethyl fumarate — 0.62 (0.49-0.78) LR ¢ Dimethyl fumarate 73%
peg-IFN B-1a 125mcg —_— 0.62 (0.41-0.93) 1 * peg-IFN p-1a 125mcg 69%
IFN f-1a 44mcg SC —_— 0.72 (0.53-0.97) 51 * IFN B-1a 44mcg SC 52%
Teriflunomide —a 0.73 (0.59-0.92) * Teriflunomide 48%
Fingolimod —— 0.75 (0.62:0.90) HER o Fingolimod 6%
IFN f-1a 30mcg IM _— 0.81 (0.62-1.06) * IFN B-1a 22mcg 5C 33%
Glatiramer acetate 20mg - e 0.81 (0.63-1.03) 91 * Glatirameracetate 20mg  33%
IFN f-1a 22mcg SC _ 0.81 (0.57-1.13) { * IFN B-1a 30mcg IM 32%
IFN #-1b 250mcg 5C ——t 0.83 (0.62-1.12) 14 £ IFN B-1b 250mcg SC 30%
> Placebo %
134
02 o7 12 0% el A 6% B0 100%
b) favours treatment favours piaceno e) SUCRA vaiue
Progression (6-month) HR (95% CB) SUGRA
IFN B-1b 250mcg SC —8—o 0.31 {0.15-0.62) ! * IFN B-1b 250mcg SC 92%

] b = 0.41 (0.27-0.63) * Alemtuzumab 83%
peg-1FN f-la 125mcg  —8—— 0.45 (0.26-0.75) o * Natalizumab %
Natalizumab — 0.46 (0.33-0.63) * peg-IFN f-1a 125meg 5%
Dimethyl f 0.65 (0.50-0.86) 3 * Dimethyl fumarate 45%
Fingolimod —. 0.69 (0.53-0.88) 1 * Fingolimod 39%
IFN B-1a 30meg IM —_— 0.71 (0.56-0.91) L & * IFN B-1a 30mcg IM 34%
Glatiramer acetate 20mg —_—] 0.75 {0.56-0.98) * Glatiramer acetate 20my  29%
IFN f-1a 44mcg SC R — 0.77 (0.57-1.04) 9 * IFN B-1a 44mcg SC 25%

4 Placebo 1%
1
0.2 020 12 o 20 40 60% 0% 100%
€) favours treatment favours placebo f) SUCRA value

Fig. 3. a-c. Forest plots of treatments versus placebo for a) Annualised relapse rate, b) Disability progression confirmed at three months ¢) Disability progression confirmed at
six months. Relative treatment effects (rate ratios for annualised relapse rate, hazard ratios for disability progression) are represented by coloured nodes, and corresponding
95% credible intervals are represented by solid lines. Bars to the left of the central vertical line of no difference indicate superiority of the treatment over placebo. Hollow
nodes represent pairwise comparisons where the 95% credible interval spans the central vertical line of no difference. d-f. Network ranking plots for d) Annualised relapse
rate, e) Disability progression confirmed at three months ¢) Disability progression confirmed at six months. Treatments are ranked according to the surface under the
cumulative ranking curve (SUCRA). SUCRA values provide the hierarchy for the treatments and placebo, and show the cumulative probability (expressed as a percentage) of a
treatment being among the best options. The y-axis shows the possible ranks from r=1 up to r=11 and the x-axis shows the cumulative probabilities that the corresponding
treatment is among the top r treatments. The larger the SUCRA value the better the treatment. IFN p=interferon beta; IM=intramuscular; SC=subcutaneous: RR =rate ratio;

HR=hazard ratio; Cl=credible interval.
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Table 3: Comparative efficacy of cladribine

- DMD Therapy . Time to 3-month sustained disability progression over a 2 year period

and dose . Hazard | 95% . p-value . Disability

Ratio cI progression-free (% vs
placebo)

Cladribine 3.5 mg/kg 0.67 0.48, 0.93 0.018 86 vs 81

Cladribine 5.25 mg/kg 0.69 0.49, 0.96 0.026 87 vs 81

IFN-B (Rebif®) 44pg * 0.63* 0.43, 0.91 0.013 73 vs 62

Fingolimod (Gilenya®) 0.70 0.52, 0.96 0.02 82 vs 76

0.5mg?

Fingolimod (Gilenya®) 0.83 0.61, 1.12 0.227 75vs 71

0.5 mg ?

Dimethyl fumarate 0.62 0.44, 0.87 0.005 84 vs 73

(Tecfidera®) 240 mg bid *

Dimethyl fumarate 0.79 0.52, 1.19 0.25 87 vs 83

(Tecfidera®) 240 mg bid *

Teﬁﬂuénomlde (Aubagio®) 0.76 0.56, 1.05 0.08 78wvs 73

7 mg

Teriflunomide (Aubagio®™) 0.70 0.51, 0.97 0.03 79vs 73

14 mg®

Tenﬂuénomlde (Aubagio®) 0.95 0.68, 1.35 0.762 87 vs 79

7 mg

Teriflunomide (Aubagio®) 0.68 0.47, 1.00 0.044 84 vs 79

14 mg ®

Sources for other DMDs: 1 PRISMS study data on file at Merck Serono (PRISMS, 2001) ; 2 FREEDOMS study (Kappos et al, 2010);
3 FREEDOMS II study (Calabresi et al, 2012); 4 DEFINE study (Gold et al, 2012); 5 CONFIRM study (Fox et al, 2012); 6 TEMSO
study (O'Connor et al, 2011) and 7 TOWER study (Confavreux et al, 2014).

2.3. Clinical rationale
The stated clinical rationale for developing cladribine for the treatment of MS is:

‘Because of cladribine’s actions on the immune system, a potential clinical utility in the
treatment of multiple sclerosis (MS) was postulated. Initial clinical studies on MS were
performed by the Scripps Research Institute, using a parenteral formulation and, based on
observations from these, Merck developed an oral cladribine formulation for the treatment
of MS.

The rationale for the present application is that additional data are now available that the
sponsor considers support the longer term efficacy and safety of cladribine.

2.4.  Formulation
2.4.1. Formulation development

The following formulation is approved for marketing in Australia:

e Movectro (cladribine) 10 mg tablet blister pack (AUST R 166483)
2.4.2. Regulatory history

Movectro (cladribine) 10 mg tablet have been approved for marketing in Australia in 2010 but
are not currently being marketed by the sponsor.

2.4.3. Australian regulatory history

Movectro (cladribine) 10 mg tablets were approved for marketing in 2010. Resolution for
Movectro from the ACPM 271 meeting August 2010 is as follows:

Resolution 9450:

1. ACPM recommends approval of the submission from Merck Serono Australia Pty Ltd to
register the new dose form and new route of administration for cladribine (Movectro)
tablet 10 mg for the extended indication:

For the treatment of relapsing-remitting multiple sclerosis for a maximum duration of two
years.
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In making this recommendation, the ACPM considered the risk benefit profile for this new
dose form and route to be positive overall, however were concerned that in the absence of
long term safety data there was insufficient evidence to support use for a period greater
than two years.

2. The specific conditions of registration should include:
— Increased focus on infection risk in the Risk Management Plan.

3. Changes to the Product Information (PI) and Consumer Medicines Information (CMI) which
should be made prior to approval include:

— Detailed information about the uncertainty of safety with long term use in view of the
absence of long term safety data, in the Precautions section.

— Statement that the lowest effective dose has not been determined, in the Clinical trials
section.

In the discussion it was noted that ‘Increased incidences of serious, including fatal infections
and malignancies were seen in clinical trials which extended for only 96 weeks’.

2.4.4. Orphan drug designation
Orphan Drug Designation does not apply to the present application.

2.5. Guidance
The following regulatory guidance applies to the present application:

e Guideline on clinical investigation of medicinal products for the treatment of Multiple
Sclerosis. Committee for Medicinal Products for Human Use (CHMP).
EMA/CHMP/771815/2011, Rev. 2. 26 March 2015

e Guideline on Reporting the Results of Population Pharmacokinetic Analyses.
CHMP/EWP/185990/06

2.6. Evaluator’'s commentary on the background information
The clinical evaluator has identified the following issues with the background information:

e The Clinical Overview and Clinical Summaries do not fully address the proposed new
indication. In these documents the sponsor does not make an argument that supports
treatment beyond 2 years.

e The information regarding regulatory status lacked clarity.
o The rationale for altering the RMP was not clearly defined.

e The proposed new dosing regimen is ambiguous. It is not clear whether there is a two-year
break between each two-year block of treatment.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier
The new clinical data are:
e CLARITY EXT, ORACLE MS and ONWARD
e The final report of RECORD MS registry
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e Interim data from a prospective long-term follow-up registry set up by the sponsor
(PREMIERE)

Previously submitted data included:

e Nine clinical pharmacology studies: Study IXR-102-09-186, Study 25803, Study 26127,
Study IXR-101-09-186, Study 6226/6414, Study 93-220, Study JK-6251-1, Study 26486 and
Study 27967.

e One population pharmacokinetic study (dated May 2009 and assumed to have been
included in the original dossier): Study 700568-013

o Three phase II efficacy studies: Study 2-CdA-MS-SCRIPC, Study 2-CdA-MS-001, and Study 2-
CdA-MS-SCRIPP

e One pivotal efficacy study: Study 25643 CLARITY
o Two studies evaluable for safety only: Study 2-CdA-MS-SCRIPB and Study 2-CdA-MS-SCRIPA

3.2. Paediatric data

There are no paediatric data in the submission. The sponsor has a waiver for a Paediatric
Investigation Plan from the European Medicines Agency. The sponsor provides the following
statements:

‘In 2009, a waiver for the condition multiple sclerosis was granted for cladribine (EMEA-
000383-PIP01-08, A). The waiver applies to all subsets of the paediatric population from
birth to less than 18 years of age for tablet, oral use, on the grounds that the specific
medicinal product is likely to be unsafe in the paediatric population.

In an E-mail on 15April 2015, the EMA has confirmed that the Decision P/101/2009 of 19
May 2009 is still valid, and, as the Opinion granted for PIP EMEA-000383- PIP01-08 is a
full waiver, no PIP compliance check would be required prior to the Marketing
Authorisation Application.

3.3. Good clinical practice

The studies submitted in the clinical dossier are stated to have conformed to Good Clinical
Practice, and appear to have conformed to Good Clinical Practice.

3.4. Evaluator’'s commentary on the clinical dossier

The changes to the indication, Product Information, dosing and Risk Management Plan relate to
both the new data and the previously submitted data. Hence, the clinical evaluator has, in
addition to evaluating the new data, re-evaluated the previously submitted data.
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4. Pharmacokinetics

4.1. Studies providing pharmacokinetic information

Table 4: Submitted pharmacokinetic studies

PK topic Subtopic Study ID *
PKin healthy General PK- Single dose Study 6226 / Study 6414
adults

- Multi-dose Study 93-220
Study JK-6251-1
Food effect Study 26127
PKin special Target population §- Single dose Study IXR-109-09-186
populations
Study 25803
Study IXR-101-09-186
PK interactions IFN-B3-1a Study 26486
Pantoprazole Study 27967
Population PK Target population Study 700568-013
analyses

* Indicates the primary PK aim of the study. + Bioequivalence of different formulations. § Subjects who would
be eligible to receive the drug if approved for the proposed indication.

4.2. Summary of pharmacokinetics
4.2.1. Physicochemical characteristics of the active substance

From the Product information document, cladribine differs in structure from the naturally
occurring nucleoside, deoxyadenosine, only by the substitution of a chlorine for hydrogen in the
2-position of the purine ring. According to the Biopharmaceutical Classification Scheme,
cladribine is highly soluble in water. It is stable at basic and neutral pH and at temperatures up
to 85°C. Decomposition increases over time at acidic pH. The ionisation behaviour of the
molecule over the pH range 0 to 12 is characterized by a single pKa of approximately 1.21.

4.2.2. Pharmacokinetics in healthy subjects
4.2.2.1.  Absorption
Sites and mechanism of absorption

In Study 25803 using non-compartmental analysis and for the 10 mg oral dose, mean (SD) half-
life was 19.7 (4.96) hours, Tmax was 0.7 (0.27) hours, Cmax was 29048 (10070) pg/mL and AUCixt
was 99169 (28742) pgeh/mL.
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4.2.2.2.
Absolute bioavailability

In Study IXR-109-09-186 the absolute bioavailability, determined using the ratio of AUCix¢
oral/IV was 34.5% for the 3 mg oral dose and 39.1% for the 10 mg oral dose. Interpatient
variability, expressed as CV%, was 43.0% for Cmax, 29.2% for AUCinr, and 29.8% for AUC..
Interoccasion variability, expressed as CV%, was 37.5% for Cmax, 18.3% for AUCixr, and 19.1% for

AUC..
In Study 25803 mean (SD) absolute bioavailability was 42.9 (12.1) %.

Bioavailability

Bioavailability relative to an oral solution or micronised suspension

In Study 93-220 for an oral solution compared to IV solution, mean (SD) bioavailability was 36.7
(9.0) %.

Bioequivalence of clinical trial and market formulations
Not applicable.
Bioequivalence of different dosage forms and strengths

In Study IXR-101-09-186 Tmax was greater for the hard gelatin capsule and muco-adhesive tablet
formulations than the tablet formulation (Table 5). Bioavailability was similar for the three oral
formulations. Geometric mean (90% CI) absolute bioavailability (by AUCiys) was 43.1 (35.7 to
52.1) % for the tablet formulation, 38.4 (31.4 to 46.4) % for the muco-adhesive tablet and 38.9
(32.1to 47.0) % for the hard gelatin capsule.

Table 5: Summary statistics of pharmacokinetic parameters of 2-CdA for each treatment

Leustatin Injection Cladribine Tablet 1 Cladribine Tablet 2 Cladribine Capsule
PK (3 mg Oral) (3 mg Oral) (3 mg Oral) (3 mg SC)°
Parameter Geom. Mean CV' Geom. Mean CV' Geom. Mean CV'° Geom. Mean CV*
Mean 45D (%) Mean 4SD (%) Mean ISD (%) Mean ISD (%)
T 313 521 1.25 225
max (RI) NA 36.2 NA 321 NA NA 277
+113 + 167 + 839 +.622
6.69 7.55 6.73 6.27
1 - . 3- . - w .
T, (hr) NA +201 30.1 NA £250 31 NA £28 419 NA +23] 36.9
Cuu (pg/mL) 23186 NA 40.1 6597 NA 247 5041 NA 526 3818 NA 368
AUC,, 57254 NA 444 24936 NA 288 21676 NA 427 22604 NA 395
(hr*pg/mL)
AUC, 54725 NA 438 23182 NA 280 20063 NA 421 2951 NA 420
(hr*pg/mL)

* Source: Dara Listing and Summary Statistics Table in Appendix E.1. N = 12 for all treatments.

® CV = SD/mean for T, and T:.; and CV% geometric mean for C,,,,, AUC;,cand AUC,.

¢ Patients 101-108 received 3 mg SC and Patients 109112 received 10 mg SC. PK parameters in Patients 109112 were
calculated using dose-normalized plasma 2CdA concentrations (normalized from 10 mg to 3 mg).

Bioequivalence to relevant registered products
Not applicable.
Influence of food

Overall exposure to cladribine was similar in the fed and fasted states for the 10 mg oral dose. In
Study 26127 mean (90% CI) Cmax was 23.32 (19.12 to 28.45) in the fasted state and 16.46 (13.47
to 20.11) in the fed, geometric mean ratio (90% CI) fed / fasted 0.71 (0.58 to 0.86) (Table 6).
Mean (90% CI) AUCixs was 75.69 (64.93 to 88.23) ngehour/mL in the fasted state and 72.77
(64.79 to 88.23) ngehour/mL in the fed, geometric mean ratio (90% CI) fed / fasted 0.96 (0.87

to 1.06).
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Table 6: Summary statistics of the PK parameters of cladribine in the fed and fasted state

median (range)
CV%

18.07(6.5,28.9)

PK Parameter Fed Fasted

Cl!lﬂ_‘ {ng)'{mL)
mean (SD) 17.93 (6.87) 25.8(12.79)
geometric mean (90% CI) 16.46 (13.47,20.11) 23.32(19.12,28.45)

22.64 (12.1,58.6)

geometric mean (90% CI)
median (range)
CV%

72.77 (64.79, 81.73)
74.59 (46.2, 117.4)
26.78

38.30 49.59
tax ()
median (range) 1.50 (1.0, 3.0) 0.50 (0.5, 1.5)
AUC ¢ (ng*h/mL)
mean (SD) 75.21 (20.14) 80.05 (27.59)

75.69 (64.93, 88.23)
78.33 (39.7, 143.1)
34.47

ty2 (h)
mean (SD)
geometric mean (90% CI)

median (range)

19.02 (7.73)
17.61 (14.70, 21.09)
17.44 (7.6, 38.7)

18.70 (9.49)
16.89 (13.87, 20.57)
16.67 (9.2, 42.5)

geometric mean (90% CI)

11.12 (9.62, 12.84)

CV% 40.63 50.76
MRT (h)
mean (SD) 11.74 (4.45) 10.24 (4.04)

9.55 (8.08, 11.29)

median (range) 10.10 (6.5, 25.0) 8.91 (5.8, 18.4)
CV% 37.93 39.48
Dose proportionality

Cladribine was dose-proportional in the range 3 mg to 10 mg by oral dosing (Study IXR-109-09-
186). In Study 6226 the pharmacokinetics of claribine were linear in the dose range 2.5 to 21.5

mg/m2/day (Table 7).
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Table 7: Mean (SD) cladribine pharmacokinetic parameter estimates and statistical
evaluation for the 2.5, 4, 6, 8, 10, 12.5, 15, 18 and 21.5 mg/m2/day dose groups

Dose Taex Comm iz AUC,, AUC CL MRT Vi Vv, Fe CLr CLt Ratio
(mg/m?) () (agmb) (h)  (ng*Wml) (ng*Wml) @MWmY) () (Umd) (@md) (%Dose) (LWm®) (LM) Day 5May |
2.5 MEAN 1.06 11.66 7.99 424 68.5 40.9 10.24 334.5 375.0 10.44 6.07 9.70 0.18
S.D. 0.10 6.62 7.04 9.9 31.7 189 89 170.4 196.9 5.36 3.01 4.36
N 3 3 2 2 2 2 2 2 2 3 2 2 1
4 MEAN 1.09 40.59 3.49 875 102.6 40.1 433 176.3 205.5 13,71 T7.13 13.53 0.60
S.D. 0.09 14.51 0.93 184 18.3 74 1.27 na 804 11.87 6.07 10,46 0.07
N 6 6 6 6 6 6 6 6 6 7 6 6 3
6 MEAN 1.00 61.64 4.62 1475 1722 415 5.18 196.1 253.2 23.11 11.77 24.15 093
5.D. 0.21 24,04 243 63.1 70.3 39.0 2.61 789 115.2 15.19 895 19.61 0.53
N 9 9 9 9 9 9 9 9 9 7 6 6 6
8 MEAN 1.09 99.27 495 277.1 296.1 30.0 6,23 215.7 244.5 8.38 2.56 481 1.88
S.D. 0.16 59,97 3,10 1114 105.7 10.5 4,30 244.1 249.8 571 1.57 291 2,14
N 7 7 7 7 7 7 7 7 7 5 5 5 7
10 MEAN 0.90 1597 186 249.5 263.3 58.8 3.74 165.0 230.7 21.22 16.01 3121 0.74
S.D. 0.42 31.25 2.15 140 145.8 54.1 1.61 66.1 70.1 15.19 18.10 36.26 0.88
N 5 5 4 4 4 4 4 4 4 3 3 3 4
12,5 MEAN LI7 11745 9.10 3224 364.3 36.6 8.06 2923 4550 19.57 8.30 14.64 1.61
S.D. 0.19 29.98 4.68 117.8 114 9.7 4.13 164.2 246.3 5.17 3.65 8.59 0.40
N 4 4 4 4 4 4 4 4 4 4 4 4 3
15 MEAN 1.03 15435 7.00 3722 4123 199 6.25 237.2 359.2 19.34 7.81 12.98 1.14
S.D. 0.07 63.65 340 126.2 125.7 14.3 2,65 92.9 116.8 9.80 2.713 4.12 0.78
N 6 6 6 6 6 6 6 6 6 ] 6 6 6
18 MEAN 1.05 23500 6.38 516.7 554.7 34.1 5.03 168.3 302.6 11.69 4.65 9.38 1.14
S.D. 0.27 92.57 2.21 128.4 134.5 8 1.17 43.6 106.9 13.92 5.16 10.18 0.20
N 7 7 7 7 7 7 7 7 7 5 5 5 6

Bioavailability during multiple-dosing
Not assessed in the development program.
Effect of administration timing
Not assessed in the development program.
4.2.2.3.  Distribution
Volume of distribution

In Study 25803 the plasma concentration - time profile of cladribine was consistent with
multiple compartments (Figure 2).

Figure 2: Mean (SD) Plasma cladribine concentrations (pg/ml) for each treatment versus
time (semilogarithmic presentation; 0 to 48 h period)
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In Study 93-220 the data were fitted to a three-compartment model and mean (SD) steady state
volume of distribution was 7.72 (6.23) L/kg.

Plasma protein binding

The Product Information states that the plasma protein binding is 20%, and independent of
plasma concentration.

Erythrocyte distribution
Not stated.
Tissue distribution

Cladribine has a large volume of distribution indicating extensive tissue distribution. The
Product Information states: ‘Intracellular concentrations of phosphorylated cladribine were found
to be several hundred-folds higher than corresponding plasma concentrations.’

4.2.2.4. Metabolism
Interconversion between enantiomers
Not applicable.
Sites of metabolism and mechanisms / enzyme systems involved

The enzyme systems involve in degradation of cladribine are intracellular and have not been
identified in the submission.

Non-renal clearance

In the population pharmacokinetic model (Study 700568) the estimate of typical value for non-
renal clearance was 24 L/hour, with CV% 19.5.

Metabolites identified in humans: active and other

In Study 25803 following IV administration of 3 mg, 59 (21) % of the administered dose was
recovered unchanged in the urine over 72 hours, and 3.9 (5.5%) was recovered as 2-
chloroadenine. After oral administration, 27 (20) % of the administered dose was recovered
unchanged in the urine over 72 hours, and 1.4 (1.7%) was recovered as 2-chloroadenine.
Carboxy-2-cladribine was detected in a few of the plasma and urine samples. There were no
significant gluconuronide or sulphate metabolites detected.

Pharmacokinetics of metabolites

In Study 25803 for 2-chloroadenine (the major metabolite) mean (SD) half-life was 19.7 (4.96)
hours, Tmax was 1.7 (1.30) hours, Cnax was 670 (334) pg/mL and AUCiys was 3479 (1750)
pgeh/mL.

Consequences of genetic polymorphism
Not applicable.
4.2.2.5.  Excretion
Routes and mechanisms of excretion

In Study 93-220 mean (SD) clearance was 0.839 (0.396) L/h/kg and terminal half-life was
16.4 (7.1) hours.

Mass balance studies

Mass balance data were not included in the submission.
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Renal clearance

In Study 6226 the fraction excreted unchanged (Fe) was approximately 20% of the
administered dose. Renal clearance was proportional to creatinine clearance.

Study JK-6251-1 the mean (SD) fraction of the dose excreted unchanged over 7 days was 38.43
(11.62) % and the mean (SD) proportion of the total dose excreted as 2-chloroadenine was 2.04
(1.87) %.

4.2.2.6.  Intra- and inter-individual variability of pharmacokinetics

In Study IXR-109-09-186 interpatient variability, expressed as CV%, was 43.0% for Cmax, 29.2%
for AUCix, and 29.8% for AUC.. Inter-occasion variability, expressed as CV%, was 37.5% for Cmax,
18.3% for AUCinr, and 19.1% for AUC..

4.2.3. Pharmacokinetics in the target population

In Study 25803 using non-compartmental analysis and for the 10 mg oral dose, mean (SD) half-
life was 19.7 (4.96) hours, Tmax was 0.7 (0.27) hours, Cmax was 29048 (10070) pg/mL and AUCixt
was 99169 (28742) pgeh/mL. Mean (SD) absolute bioavailability was 42.9 (12.1) %.

4.2.4. Pharmacokinetics in special populations
4.2.4.1.  Pharmacokinetics in subjects with impaired hepatic function
No PK data were submitted from patients with impaired hepatic function.
4.2.4.2.  Pharmacokinetics in subjects with impaired renal function
No PK data were submitted from patients with impaired renal function.
4.2.4.3.  Pharmacokinetics according to age
No PK data were submitted from patients aged > 65 years.
4.2.4.4. Pharmacokinetics related to genetic factors
No PK data were submitted relating to genetic factors.

4.2.4.5.  Pharmacokinetics in other special populations/with other population
characteristic

No PK data were submitted from patients in other special populations.
4.2.5. Population pharmacokinetics
4.2.5.1.  PopPK analysis 700568-013

Study 700568-013 contributed further to understanding of cladribine PK, in particular the
estimation of renal and non-renal clearance, and the association of renal clearance with CRCL.
Typical renal clearance was 23.1 L/Hour, and related to CRCL by 3.66 x CRCL (L/hour). Typical
non-renal clearance was 22.7 L/hour. The population study confirmed the effects of food on
bioavailability and IFN-1 on metabolic clearance that were observed in other studies.

4.2.6. PharmacoKkinetic interactions
4.2.6.1. IFN-B-1a

There was no clinically significant PK interaction between cladribine and IFN-f-1a. In Study
26486 for IFN-[3-1a the geometric mean ratio (90% CI) combined / monotherapy was 0.99 (0.71
to 1.37) for AUCqrunc- For cladribine, the estimated geometric mean ratio (90% CI) combined /
monotherapy was 0.9965 (0.8627 to 1.1512) for Cmax and 0.8822 (0.7979 to 0.9754) for AUCo.24.
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4.2.6.2.  Pantoprazole

In Study 27967 the PK parameters of cladribine were not significantly changed by pantoprazole
(Table 8). The LS geometric mean ratio (90% CI) cladribine + pantoprazole / cladribine was

1.006 (0.907 to 1.116) for AUCo.infand 0.980 (0.804 to 1.194) for Crax.

Table 8: Descriptive summary of pharmacokinetic parameters

Cladribine alone Cladribine + Pantoprazole
Parameter N=17 N=17
Geometric Mean Range Geometric Mean Range
(CV%) (CV%)
Cuay (ng/mL) 20.7 (28.2) 11.9-32.2 20.3 (46.0) 9.3-37.3
AUC,; (ng/mL*h) 71.5 (28.0) 38.0-122.7 71.3 (36.6) 30.9-126.8
AUC,._.. (ng/mL*h) 74.6 (27.7) 40.2 - 126.7 75.0 (34.8) 35.6-133.7
tiax (D) * 0.5 05-1.0 0.6 05-1.0
ty2 (h) 14.0 (18.2) 8.6-18.2 14.9 (23.8) 8.8-25.0
CL/f (L/h) 134.0 (27.7) 78.9 - 248-9 133.3 (34.8) 74.8 - 281.2
V,/f (L) 2709 (32) 1375 - 4859 2875 (46) 1374 - 6854
*median
4.2.7. Clinical implications of in vitro findings
Not applicable.
4.3. Evaluator’s overall conclusions on pharmacokinetics

The original data submission did not include PK data for patients with renal impairment,
hepatic impairment, age < 18 years or age > 65 years. No new data for these populations has
been included in the current application.

In the opinion of the evaluator there are statements in the PI that are not supported by the data
these statements are:

o The statement ‘A population pharmacokinetic analysis did not show any effect of age (range
18 to 65 years) or gender on cladribine pharmacokinetics.’ Is included in the
pharmacokinetics section relating to special populations. The statement is ambiguous and
should be rephrased as: The effects of age < 18 years or > 65 years on cladribine
pharmacokinetics have not been studied.

o The following statement also appears in the pharmacokinetics section: ‘Based on a
population pharmacokinetic analysis including patients with normal renal function and with
mild renal impairment, total clearance in patients with mild renal impairment (CLCR = 65
mL/min) is estimated to decrease by 18%. The predicted decrease in cladribine clearance is
30% in patients with moderate renal impairment (CLCR = 40 mL/min) and 40% in patients
with severe renal impairment (CLCR = 20 mL/min).” In the opinion of the evaluator this
statement is not supported by the data in the submission because the model used in the
population pharmacokinetic study was not validated sufficiently to support simulations,
particularly in populations that were not represented in the covariate data.

5. Pharmacodynamics

5.1.

The sponsor provided one modelling and simulation study in support of pharmacodynamics
(Table 9).

Studies providing pharmacodynamic information
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Table 9: Submitted pharmacodynamic studies

PD Topic Subtopic Study ID
Population PD and Target population M&S Population Analysis Report *
PK-PD analyses Trial No.: 25643 (CLARITY), 27820
(CLARITY EXT); 28821 (ORACLE-
MS):

* Indicates the primary PD aim of the study.

5.2. Summary of pharmacodynamics
5.2.1. Mechanism of action
No new data were presented in support of mechanism of action.
5.2.2. Pharmacodynamic effects
5.2.2.1.  Primary pharmacodynamic effects
No new data were presented in support of primary pharmacodynamic effects.
5.2.2.2.  Secondary pharmacodynamic effects
No new data were presented in support of secondary pharmacodynamic effects.
5.2.3. Time course of pharmacodynamic effects
No new data were presented in support of time course of pharmacodynamic effects.
5.2.4. Relationship between drug concentration and pharmacodynamic effects

M&S Population Analysis Report Trial No.: 25643 (CLARITY), 27820 (CLARITY EXT); 28821
(ORACLE-MS) was a modelling and simulation study. The study describes an Enax dose effect
model based on cumulative dose transferred into an effect compartment, but in the opinion of
the evaluator there was insufficient precision for the estimate of EDso to enable reliable
simulations of alternative dosing regimens.

5.2.5. Genetic, gender and age related differences in pharmacodynamic response

No new data were presented with regard to genetic, gender and age related differences in
pharmacodynamic response.

5.2.6. Pharmacodynamic interactions

No new data were presented with regard to pharmacodynamic interactions.

5.3. Evaluator’s overall conclusions on pharmacodynamics

The sponsor has not provided sufficient data to enable reliable conclusions of the dose effect
relationship. In the opinion of the evaluator this is because the dose effect relationship cannot
be reliably described with only high dose and placebo data. Maximum effect appears to have
been achieved at the 3.5 mg/kg dose level. Hence, in order to adequately describe the dose
effect relationship, PD outcome data from lower doses are required.
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6. Dosage selection for the pivotal studies

6.1. Pharmacokinetics and pharmacodynamics: dose finding studies

No new PK or PD dose finding studies were provided in the dossier.

6.2. Phase Il dose finding studies

No new Phase II dose finding studies were provided in the dossier.

6.3. Phase lll pivotal studies investigating more than one dose
regimen

Study 27820 CLARITY Extension has examined extended dosing regimens and is discussed in
Efficacy section below. The study examined cumulative doses of 7 mg/kg and 8.25 mg/kg.

6.4. Evaluator’s conclusions on dose finding for the pivotal studies

The sponsor provided a modelling and simulation report using data from the clinical studies
using the 3.5 mg/kg and 5.25 mg/kg dose levels (M&S Population Analysis Report

Trial No.: 25643 (CLARITY), 27820 (CLARITY EXT); 28821 (ORACLE-MS)). In the opinion of the
evaluator, the population PKPD modelling was not sufficiently robust to simulate lower doses.

The ACPM considered in Resolution 9450 that the lowest effective dose had not been
determined (see above). The sponsor has not provided any new data examining lower doses in
clinical trials.

7. Clinical efficacy

7.1. Studies providing evaluable efficacy data

There were two pivotal studies conducted in patients with the proposed indication, RRMS:
Study 25643 CLARITY and Study 27820 CLARITY Extension.

There were five other efficacy studies:

e Study 2-CdA-MS-SCRIPC, a Phase II study in patients with RRMS.

e Study 2-CdA-MS-001, a Phase III study in patients with PPMS.

e Study 2-CdA-MS-SCRIPP, a Phase II study in patients with chronic progressive MS (CPMS).

e Study 28821 ORACLE, a Phase III study in patients with a first clinical event at high risk of
converting to MS.

e Study 26593 ONWARD, a Phase IIb study in patients with active MS.

7.2. Pivotal or main efficacy studies
7.2.1. Study 25643 CLARITY
7.2.1.1.  Study design, objectives, locations and dates

Study 25643 CLARITY was a randomised, double blind, placebo controlled, three parallel group
Phase IlI efficacy and safety study of two dose levels of cladribine compared to placebo in
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patients with RRMS. The study was of 96 weeks duration. The study was conducted from April
2005 to November 2008 at 155 sites in Australia, Austria, Belgium, Brazil, Bulgaria, Canada,
Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Israel, Italy,
Lebanon, Latvia, Lithuania, Morocco, Netherlands, Poland, Portugal, Russia, Serbia and
Montenegro, Switzerland, Tunisia, Turkey, United Kingdom, Ukraine, Kingdom of Saudi Arabia,
and United States.

7.2.1.2.  Inclusion and exclusion criteria
The inclusion criteria included:
e Male or female, between 18 and 65 years of age (inclusive, at time of informed consent)
e Had definite MS according to the McDonald criteria

e Had relapsing-remitting disease with one or more relapses within twelve months prior to
Trial Day 1

e Must have been clinically stable and not had a relapse within 28 days prior to Trial Day 1
e Had MRI consistent with MS at the pre-trial evaluation, according to the Fazekas criteria
e Had an EDSS from 0-5.5, inclusive
e Weighed between 40-120 kg, inclusive
e If female, she must have either:

— been post-menopausal or surgically sterilized; or

— used a hormonal contraceptive, intra uterine device, diaphragm with spermicide, or
condom with spermicide, for the duration of the trial; and

— been neither pregnant nor breast-feeding
e If male, he must have been willing to use contraception to avoid pregnancies
The exclusion criteria included:
e Had Secondary Progressive MS (SPMS) or Primary Progressive MS (PPMS)

e Had received disease modifying drugs (DMDs) within the last three months prior to Trial
Day 1

e Had previously failed treatment with two or more DMDs on the basis of efficacy (could have
previously failed treatment based on tolerability and/or convenience)

e Had prior or current history of malignancy

e Had a history of persistent anaemia, leukopaenia, neutropaenia, or thrombocytopaenia after
immunosuppressive therapy

e Had platelet and absolute neutrophil counts below the lower limit of normal range within
28 days prior to Trial Day 1

e Had significant leukopaenia (white blood cell count <0.5 times the lower limit of normal of
the central laboratory) within 28 days prior to Trial Day 1

e Had received cladribine, mitoxantrone, total lymphoid irradiation, myelosuppressive
therapy, campath-1h, cyclophosphamide, azathioprine, methotrexate or natalizumab

e Had received cytokine or anti-cytokine therapy, intravenous immunoglobulin (IVIG) or
plasmapheresis within three months prior to Trial Day 1

e Had received oral or systemic corticosteroids or adrenocorticotropic hormone within 28
days prior to Trial Day 1
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Used any investigational drug or experimental procedure within six months prior to Trial
Day 1

Had systemic disease that, in the opinion of the Investigator, might interfere with subject
safety, compliance or evaluation of the condition under trial (e.g. insulin-dependent
diabetes, Lyme disease, clinically significant cardiac, hepatic, or renal disease, Human
Immunodeficiency Virus, or Human T-Cell Lymphotrophic Virus Type-1)

Had compromised immune function or infection

Had a psychiatric disorder that, in the opinion of the Investigator, was unstable or would
preclude safe participation in the trial

Had an allergy or hypersensitivity to gadolinium, to cladribine or any of its excipients.

7.2.1.3.  Study treatments

The study treatments were:

4,

Cladribine 10 mg tablets, at a total dose of 3.5 mg/kg over the study (administered orally as
0.875 mg/kg/course for two courses plus placebo orally for two courses during the first 48
weeks and 0.875 mg/kg/course for two courses during the second 48 weeks)

Cladribine 10 mg tablets, at a total dose of 5.25 mg/kg over the study (administered orally
as 0.875 mg/kg/course for four courses during the first 48 weeks and 0.875 mg/kg/course
for two courses during the second 48 weeks)

Matching placebo (administered orally for four courses during the first 48 weeks and two
courses during the second 48 weeks).

7.2.1.4.  Efficacy variables and outcomes

The primary efficacy outcome measure was the qualifying relapse rate at 96 weeks. The
secondary efficacy outcome measures were:

Proportion of subjects qualifying relapse-free at 96 weeks

Disability progression at 96 weeks (time to sustained change in Expanded Disability Status
Score (EDSS) = one point, or 2 1.5 points if baseline EDSS was 0, over a period of at least
three months)

Mean number of active T1 gadolinium-enhanced lesions per subject per scan at 96 Weeks
Mean number of active T2 lesions per subject per scan at 96 weeks

Mean number of CU lesions defined as 1) new T1 gadolinium-enhancing, or 2) new T2 non-
enhancing or enlarging lesions, or 3) both, without double-counting (designated ‘combined
unique lesions’) per subject per scan at 96 weeks

Tertiary efficacy outcome measures were:

Time to first qualifying relapse at 96 weeks

Proportion of subjects with no active T2 lesions at 96 weeks

Proportion of subjects with no active T1 gadolinium-enhanced lesions at 96 weeks
Mean change in T2 lesion volume from baseline to 96 weeks

Mean number of T1 hypointense lesions per subject per scan at 96 weeks

Mean change in volume of T1 hypointense lesions from baseline at 96 weeks

Proportion of subjects rescued at 96 weeks
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e Mean changes in brain atrophy, as measured by mean percentage change in Brain
Parenchymal Fraction (BPF) on MRI scans, from baseline to Week 48, from baseline to Week
96 and from Week 48 to Week 96.

e Assess the potential impact of treatment with cladribine on patients’ health related quality
of life (HRQL).

e Assess the potential impact of treatment with cladribine on health care resource utilization
(HRU).

e Change from baseline to 96 weeks in the following MSQOL-54 domains: physical function,
role limitations-physical, role limitations-emotional, health perception, mental health and
change in health: change from baseline to 96 weeks in the following SF-36 and Health
Survey domains: physical functioning, role physical, general health and mental health.

e Mean and Median number of HRU per subject during the follow-up period.

The safety outcome measures were: AEs, symptom and sign-directed physical examinations,
clinical laboratory assessments (haematology, lymphocyte surface markers, chemistry and
urinalysis), ECGs (subset of subjects) and vital signs.

7.2.1.5. Randomisation and blinding methods

Patients were randomised 1:1:1 to treatment group. Patients were allocated a treatment
identification number using a computer generated code, and according to the patients weight
(within weight ranges). Blinding was maintained using identical placebo treatments.

7.2.1.6.  Analysis populations

The ITT population included all subjects who were randomised into the trial. Subjects who
completed treatment without a major protocol deviation with 96-week data were included in
the Evaluable population. The Safety population included all subjects who received at least one
dose of trial medication with follow-up safety data. The ITT and Safety populations were the
primary analysis populations for efficacy and safety analyses, respectively.

7.2.1.7.  Sample size

The sample size calculation used the mean relapse rate in a placebo group over 96 weeks of 2.1
with a SD of 2.2 (from the PRISMS-2 study), and in order to have 90% power to detect a 25%
reduction in the cladribine group, with a one-sided p-value of 0.025, assuming a 10% non-
evaluable rate, 430 patients would be required in each treatment group.

7.2.1.8. Statistical methods

For the primary efficacy outcome measure, the qualifying relapse rate was analysed using a
Poisson regression model with fixed effects for treatment group and region with log of time on
study as an offset variable in the model. Continuous outcome measures were tested using
ANOVA models. Survival analysis was performed using Cox proportional hazards models.
Categorical outcome measures were tested using odds ratios. Hypothesis tests all used 95% CI.

7.2.1.9.  Participant flow

There were 1641 subjects screened, and 1326 were randomised to treatment: 456 patients to
cladribine 5.25 mg, 433 to cladribine 3.5 mg and 437 to placebo (Figure 3). There were 406
(89.0%) patients in the 5.25 mg group, 398 (91.9%) in the 3.5 mg and 380 (87.0%) in the
placebo who completed the study (Table 10). Overall there were 19 (1.4%) patients who
discontinued because of adverse events.
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Figure 3: Disposition of subjects for treatment completion and study completion

Screened
n=1641
[
Not Randomized Randomized
n=315 n=1326
Cladribine Cladribine
5.25 mg/kg 3.5 mg/kg
n=456 n=433
Completed Completed
Treatment Treatment
n=393 (86.2%) n=395 (91.2%)
Completed Study Completed Study
n=406 (89.0%) n=398 (91.9%)

Table 10: Study termination by treatment group, ITT Population

Placebo
n=437

Completed
Treatment
n=377 (86.3%)

Completed Study
n=380 (87.0%)

Cladribine Cladribine
525 mgkg 3.5 mgkg Placebo Total
Status (n=456) (n=433) (n=437) (n=1326)
n (%) n (%) 1n (%) n (%)
Completed Study Yes 406 ( 89.0) 398 ( 919) 380 ( 87.0) 1184 ( 89.3)
No 50 ( 11.0) 35( BD 57 ( 13.00 142 ( 10.7)
Reasons for Withdrawing from Study
Prematurely Adverse event 9( 2.0 S LD S({ 11) 19 ( 1.4)
Lost to follow-up 11 ( 24) §( 18 4( 09 23( 17
Protocol violation 4( 09 4( 09 10 ( 2.3) 18 ( 14
Death 1({ 02) 1({ 02) 2( 05 4( 03)
Disease progression 4( 0.9 5( 1.2) 21 ( 4.8) 30( 23
Other 21 ( 4.6) 12 ( 2.8) 15:( 34) 48 ( 3.6)

7.2.1.10. Major protocol violations/deviations

Major protocol deviations were reported in 27 (5.9%) patients in the 5.25 mg group, 18 (4.2%)

in the 3.5 mg and 27 (6.2%) in the placebo.

7.2.1.11.

Baseline data

There were 898 (67.7%) females, 428 (32.3%) males and the age range was 18 to 65 years. The
treatment groups were similar in demographic characteristics. The treatment groups were
similar in baseline MRI and neurological features (Table 11). The treatment groups were similar
in MS history (Table 12). The treatment groups were similar in previous MS treatment (Table
13). The mean compliance rate was 99.7% for the 5.25 mg group, 99.9% for the 3.5 mg group,
and 99.8% for the placebo group.
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Table 11: Baseline MRI and neurological assessments by treatment group, ITT population

Cladribine Cladribine
5.25 mg/kg 3.5 mgkg Placebo
Characteristic Statistics (n=456) (n=433) (n=437) p-value
EDSS category, n (%) n (missing) 456 (0) 433 (0) 437(0) 0.149@
0 11 ( 24) 12 (28 13 ( 3.0)
1 80 ( 17.5) 75 ( 17.3) 70 { 16.0)
2 119 ( 26.1) 133 ( 30.7) 127 ( 29.1)
3 108 ( 23.7) 108 ( 24.9) 96 ( 22.0)
4 84 ( 18.4) 71 ( 16.4) 83 ( 19.0)
=5 54 ( 11.8) 34 ( 79) 48 ( 11.0)
EDSS Mean (SD) 3.0(1.4) 28(1.2) 29(1.3)
Median 3.0 25 3.0
Min; Max 0.0;5.5 0.0; 6.0 0.0;5.5
Number of T1 Gadolinium-enhanced Lesions n (missing) 456 () 33(0) 437 () 0.547™
Mean (SD) 1.0 (2.3) 1.0(2.7) 0.8(2.1)
Median 0.0 0.0 0.0
Min; Max 0.0; 20,0 0.0, 32.0 0.0, 27.0
Number of T1 Hypointense Lesions n (missing) 456 (0) 433 () 437(0) 0.058®
Mean (SD) 8.5(9.3) 7.1(8.2) 7.4(8.0)
Median 5.0 4.0 5.0
Min; Max 0.0; 57.0 0.0; 48.0 0.0; 440
T2 Lesion Volume (mm?*) n (missing) 456 (0) 433 (0) 437 (0) 0.058™
17202.1 14828.0 14287.6
Mean (SD) (17467.7) (16266.8) (13104.8)
Median 11106.0 9659.0 10140.5
Min; Max 236.0; 103645.0  106.0; 128747.0 150.0; 76770.0

TBIOMETOS\CLADRIBINE\25643\FINAL\TABLES\PGM\T_BCA.SAS 13JAN2009
® From Cochran-Mantel-Haenszel row means score test, adjusted for region.
® From a two-way ANOVA model on ranked data with fixed effects for treatment group and region.

Table 12: Multiple sclerosis history by treatment group, ITT population

Cladribine Cladribine
5.25 mg'kg 3.5mgkg Placebo

Muluple Sclerosis Charactensiic Staust (n=456) (n=433) (n=437) p-value
Time since first attack (years) n (missing) 456 (0) 433( 437 () 0.005=
prior to Study Day | Mean (SD) 9.3(7.6) 7.%7.2) 8.9(74)

Median 7.2 5.8 71

Min; Max 0.4:35.2 0.3;423 04;395
Time since most recent relapse (months) n (missing) 456 () 433 () 437 (y 0,352
prior to Study Day 1 Mean (SD) 5.3(3.0) 34029 5427

Median 43 4.8 50

Min; Max 09:13.3 1.1: 152 0.9;12.8
Number of relapses within the past 12 months n (missing) 456 (0) 433 (0) 437 () 0.667"
prior to Study Day 1. n (%) 0 2( 04) 0 0

1 323 ( 70.8) 303 ( 70.0) 306 ( 70.0)

2 113 ( 24.8) 105 ( 24.2) 110 ( 25.2)

3 14 ( 3.1 22( 51 19 ( 4.3)

=4 4( 09 307 2( 05
Subjeets who received treatment during the last 3 months n (missing) 456 (0) 433(0) 437(0) 0.836'
prior to Study Day 1 Yes 2( 04) 1( 02) 1( 02)

No 454 ( 99.6) 432 ( 99.8) 436 ( 99.8)
Subjects with abnormalities related to n (nmussing) 456 (0) 433 (0) 437 () 0.834'
MS on neurological examination Yes 442 ( 96.9) 418 ( 96.5) 425 ( 97.3)

No 14 ( 3D 15( 35 12( 27
Subjects who have signs and symptoms n (missing) 456 (0) 433(0) 437 () 0,333
related 1o MS Yes 428 ( 93.9) 416 ( 96.1) 416 ( 95.2)

No 28 ( 6.1) 17( 39 21 (4.8

T: BIOMETO08 CLADRIBINE 25643 FINAL TABLES PGM'T_MHIA SAS 21JAN2009

“From a two-way ANOVA model on ranked data with fixed effects for treatment group and region.
®From Cochran-Mantel-Haenszel row means score test, adjusted for region.

"“'From Cochran-Mantel-Haenszel general association test, adjusted for region.
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Table 13: Multiple sclerosis therapy taken by subjects prior to study Day 1 by treatment
group, ITT population

Cladribine Cladribine

5.25 mg/kg 3.5 mg/kg Placebo

(n=456) (n=433) (n=437)
_Disease Modifying Drug n (%) n (%) (%)
Any Disease Modifying Drugs
Taken 147 ( 32.2) 113 ( 26.1) 142 ( 32.5)
Avonex 59 ( 12.9) 44 ( 10.2) 46 ( 10.5)
Betaseron 42 ( 9.2) 42 ( 9.7 56 ( 12.8)
Copaxone 38 ( 8.3) 19 ( 4.4 29 ( 6.6)
Rebif 44 ( 9.6) 36 ( 83) 44 ( 10.1)
Tysabri 1.( '0.2) 0 1( 02
Other 14 ( 3.1) 7( 1.6) LA -3.9)

7.2.1.12. Results for the primary efficacy outcome

There was a statistically and clinically significant reduction in relapse rate in both cladribine
groups relative to placebo. The relapse rate was 0.15 per year for cladribine 5.25 mg/kg,
0.14 per year for cladribine 3.5 mg/kg and 0.33 per year for placebo (Table 14). The relative
risk (95% CI) cladribine / placebo was 0.43 (0.35 to 0.54) p < 0.001 for 5.25 mg and 0.43
(0.34 to 0.54) p < 0.001 for 3.5 mg. The reduction in annualised relapse rate was 54.5% for
cladribine 5.25 mg/kg and 57.6% for cladribine 3.5 mg/kg.

Table 14: Qualifying relapse rate at Week 96 by treatment group, ITT Population

Cladribine 5.25 mg'kg Cladribine 3.5 mg/kg Placebo
Characteristic Stanstics (n=456) (n=433) (m=437)
Number of Qualifying
Relapses n (nussing) 456 (0) 433 (0) 437(0)
Mean (SD) 0.25 (0.58) 0.25 (0.59) 0.56 (0.88)
Median 0 0 0
Min: Max 0:4 0: 4 0:6
Descriptive Statistics
Relapse Rate (Annualized) 0.15 0.14 0.33
95% (1 (0.12,0.17) (0.12,0.17) (0.29,0.38)
97.5% CI (0.12.0.18) (011, 0.17) (0.29,0.38)
Relative Reduction® % (Cladnibine vs
Placebo) 54.5 57.6
Inferential Statistics
Relative Risk (Cladribine/Placebo)
Point Estimate (SE?) 043 (0.11) 0.43(0.12)
95% (1 (0.35,0.54) (0.34, 0.54)
97.5% CI (0.34, 0.56) (0.33, 0.56)
p-value? <0.001 <0.001

TBIOMETOS\CLADRIBINE\ 25643 FINAL'\TABLES'PGM'T_EE1A.SAS [4JAN2009
'Calculated as the ratio of the difference in annualized relapse rate (placebo - cladribine) relative to the
annualized relapse rate in the placebo group.

*SE is presented on log scale.
3p-value based on Wald Chi-square test from analysis of number of qualifying relapses using a Poisson regression model with fixed effects
for treatment group and region and with log of time on study as an offset variable

7.2.1.13. Results for other efficacy outcomes
The results for the secondary efficacy outcome measures were:

e The number (%) of relapse free patients by Week 96 was 360 (78.9%) in the cladribine 5.25
mg/kg group, 345 (79.7%) in the cladribine 3.5 mg/kg group and 266 (60.9%) in the
placebo. The odds ratio (95% CI) cladribine / placebo was 2.43 (1.81 to 3.27) p < 0.001 for
cladribine 5.25 mg/kg and 2.53 (1.87 to 3.43) p < 0.001 for cladribine 3.5 mg/kg.
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The HR (95% CI) for sustained change in EDSS Score over 3 months was 0.69 (0.49 to 0.96)
p = 0.026 for cladribine 5.25 mg/kg and 0.67 (0.48 to 0.93) p = 0.018 for cladribine 3.5 mg.

The mean (SD) number of active T1 gadolinium enhanced lesions at Week 96 was 0.07
(0.37) for cladribine 5.25 mg, 0.09 (0.30) for cladribine 3.5 mg and 0.86 (1.78) for placebo.
The LSM treatment difference (95% CI) cladribine - placebo was -0.80 (-0.94 to -0.66) p <
0.001 for cladribine 5.25 mg/kg and -0.78 (-0.92 to -0.65) p < 0.001 for cladribine 3.5 mg.

The mean (SD) number of active T2 lesions at Week 96 was 0.29 (0.56) for cladribine 5.25
mg, 0.35 (0.66) for cladribine 3.5 mg and 1.38 (2.11) for placebo. The LSM treatment
difference (95% CI) cladribine - placebo was -1.10 (-1.27 to -0.94) p < 0.001 for cladribine
5.25 mg/kg and -1.05 (-1.22 to -0.87) p < 0.001 for cladribine 3.5 mg.

The mean (SD) number of CU lesions at Week 96 was 0.33 (0.64) for cladribine 5.25 mg,
0.39 (0.71) for cladribine 3.5 mg and 1.65 (2.55) for placebo. The LSM treatment difference
(95% CI) cladribine - placebo was -1.34 (-1.54 to -1.14) p < 0.001 for cladribine 5.25 mg/kg
and -1.28 (-1.49 to -1.08) p < 0.001 for cladribine 3.5 mg.

For the tertiary efficacy outcome variables:

The HR (95% CI) for first qualifying response was 0.46 (0.36 to 0.60) p < 0.001 for
cladribine 5.25 mg/kg and 0.44 (0.34 to 0.58) p < 0.001 for cladribine 3.5 mg.

The number (%) of patients with no active T1 gadolinium enhanced lesions at Week 96 was
415 (91.0%) in the cladribine 5.25 mg/kg group, 376 (86.8%) in the cladribine 3.5 mg/kg
group and 211 (48.3%) in the placebo. The odds ratio (95% CI) cladribine / placebo was
11.79 (8.07 to 17.24) p < 0.001 for cladribine 5.25 mg/kg and 7.57 (5.37 to 10.67) p < 0.001
for cladribine 3.5 mg/kg.

The number (%) of patients with no active T2 lesions at Week 96 was 285 (62.5%) in the
cladribine 5.25 mg/kg group, 267 (61.7%) in the cladribine 3.5 mg/kg group and 124
(28.4%) in the placebo. The odds ratio (95% CI) cladribine / placebo was 4.35 (3.27 to 5.78)
p < 0.001 for cladribine 5.25 mg/kg and 4.17 (3.13 to 5.55) p < 0.001 for cladribine 3.5

mg/kg.

The mean (SD) change from baseline in T2 lesion volume (mm3) at Week 96 was -3372.26
(8016.94) for cladribine 5.25 mg, -2349.94 (8041.69) for cladribine 3.5 mg and -1745.72
(8860.64) for placebo. The LSM treatment difference (95% CI) cladribine - placebo was -
747.71 (-1626.49 to 131.06) p < 0.001 for cladribine 5.25 mg/kg and -434.72 (-1322.11 to
452.68) p < 0.001 for cladribine 3.5 mg. Note: there was a difference between the LSM and
arithmetic mean.

The mean (SD) number of T1 hypointense lesions at Week 96 was 6.94 (7.62) for cladribine
5.25 mg, 6.20 (7.33) for cladribine 3.5 mg and 6.69 (6.81) for placebo. The LSM treatment
difference (95% CI) cladribine - placebo was -0.57 (-0.88 to -0.26) p < 0.001 for cladribine
5.25 mg/kg and -0.20 (-0.51 to 0.12) p < 0.001 for cladribine 3.5 mg. Note: there was a
difference between the LSM and arithmetic mean.

The mean (SD) change from baseline in T1 hypointense lesion volume (mm3) at Week 96
was 1817.81 (2976.42) for cladribine 5.25 mg, 1443.87 (2312.72) for cladribine 3.5 mg and
-1371.95 (2005.25) for placebo. The LSM treatment difference (95% CI) cladribine -
placebo was 457.15 (136.88 to 777.42) p = 0.212 for cladribine 5.25 mg/kg and 68.55 (-
255.84 t0 392.93) p = 0.356 for cladribine 3.5 mg.

The number (%) of patients rescued at Week 96 was nine (2.0%) in the cladribine 5.25
mg/kg group, 11 (2.5%) in the cladribine 3.5 mg/kg group and 27 (6.2%) in the placebo.
The odds ratio (95% CI) cladribine / placebo was 0.31 (0.14 to 0.66) p = 0.003 for cladribine
5.25 mg/kg and 0.40 (0.19 to 0.81) p = 0.011 for cladribine 3.5 mg/kg.
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o Health related quality of life scores were instituted relatively late in the study and there
were relatively few baseline measures. The MSQOL-54 physical function score did not
demonstrate any significant difference between the groups. An analysis was not performed
for the SF-36 score. The mean difference in resource use for the cladribine 3.5 mg/kg group
versus placebo was -0.81 (p < 0.01) and the cladribine 5.25 mg/kg group versus placebo
was -0.78 (p < 0.01).

7.2.1.14. Evaluator commentary

Study 25643 CLARITY demonstrated superiority for cladribine in comparison with placebo for
relapse rates, MRI findings indicative of disease activity and for progression of disability. There
was no significant difference between the 3.5 mg/kg dose and the 5.25 mg dose.

The Guideline on clinical investigation of medicinal products for the treatment of multiple
sclerosis (EMA/CHMP/771815/2011, Rev. 2, 26 March 2015) advises that for confirmatory
trials superiority must be shown against placebo. Although demonstrating efficacy against first
line treatments in non-inferiority trials is preferred, because of the sample size requirements
demonstrating efficacy in comparison with placebo only may be acceptable. Hence Study 25643
CLARITY is consistent with CHMP guidance.

7.2.2. Study 27820 CLARITY EXTENSION
7.2.2.1.  Study design, objectives, locations and dates

Study 27820 CLARITY Extension was a double blind, placebo controlled, parallel group
extension trial to evaluate the safety and tolerability of oral cladribine in patients with RRMS
who had completed Study 25643 CLARITY. The study was conducted from February 2008 to
December 2011 at 133 centres in 30 countries: Australia (3 centres), Austria (1), Belgium (2),
Brazil (1), Bulgaria (11), Canada (4), Croatia (3), Czech Republic (3), Denmark (1), Estonia (3),
Finland (2), France (7), Germany (7), Greece (2), Italy (11), Latvia (1), Lebanon (4), Lithuania
(1), Morocco (4), Poland (5), Portugal (1), Russia (20), Saudi Arabia (2), Serbia & Montenegro
(1), Switzerland (2), Tunisia (4), Turkey (2), UK (6), Ukraine (4), USA (15).

7.2.2.2. Inclusion and exclusion criteria

The study included patients who had been enrolled in Study 25643 CLARITY and who had
completed, with or without rescue therapy; who had no evidence of latent tuberculosis infection
(LTBI) or TB as evidenced by skin test or chest X-ray, and normal haematologic parameters.

7.2.2.3.  Study treatments

e Subjects randomised to placebo during CLARITY were assigned to low-dose oral cladribine
in the 96 week extension study (3.5 mg/kg of body weight over 2 years).

e Subjects randomised during CLARITY to either low-dose oral cladribine (3.5 mg/kg of body
weight over 2 years) or high-dose oral cladribine (5.25 mg/kg over 2 years) were
re-randomised in a 2:1 ratio to receive either low-dose oral cladribine or placebo in the
96 week extension study.

Cladribine (or matching placebo) was administered as two treatment courses (each of two
treatment weeks separated by a month) separated by one year.

The treatment groups are summarised as:

e LLPP: cladribine 3.5 mg/kg for CLARITY and placebo for CLARITY Extension: total dose
3.5 mg/kg

e HLPP: cladribine 5.25 mg/kg for CLARITY and placebo for CLARITY Extension: total dose
5.25 mg/kg

e LLLL: cladribine 3.5 mg/kg for CLARITY and 3.5 mg/kg for CLARITY Extension: total dose
7 mg/kg
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HLLL: cladribine 5.25 mg/kg for CLARITY and 3.5 mg/kg for CLARITY Extension: total dose
8.25 mg/kg

PPLL: placebo for CLARITY and cladribine 3.5 mg/kg for CLARITY Extension: total dose
3.5 mg/kg

Immunomodulatory, immunosuppressant and anti-cytokine therapies were prohibited.

7.2.2.4.  Efficacy variables and outcomes

There was no primary efficacy analysis. The secondary efficacy outcome measures were:

Clinical:

Proportion of subjects ‘qualifying’ relapse-free.

Disability progression (defined in the protocol as an increase in the EDSS scale of at least
1.0 point compared to baseline if baseline EDSS score was = 1.0 or < 4.5; 2 1.5 points if the
baseline EDSS score was zero; and =0.5 points if the baseline EDSS score was 25.0). The
following two progression endpoints were to be used:

— Time to confirmed EDSS progression, confirmed after 3 months.
— Time to confirmed EDSS progression, confirmed after 6 months.
Time to treatment start with rescue medication.

Annualized ‘qualifying’ relapse rate.

Time to first ‘qualifying’ relapse.

Time to second ‘qualifying’ relapse.

MRI:

Number of new T1 gadolinium-enhancing lesions.
Number of active T2 lesions.

Number of combined unique (CU) lesions, defined as 1) new T1 gadolinium-enhancing, or 2)
new or enlarging T2 lesions, or 3) both, without double-counting.

Total T2 lesion volume (the proton density/T2-weighted [T2] burden of disease [BOD]).

Proportion of T1 gadolinium-enhancing lesions assessed at Baseline of Study 25643
transformed in T1 hypointense lesions (black holes).

Percent brain volume changes.

Proportion of subjects with no new T1 gadolinium-enhancing lesions.
Proportion of subjects with no active T2 lesions.

Proportion of subjects with no combined unique lesions.

Number of new T1 hypointense lesions.

Mean change in volume of T1 hypointense lesions

Other outcome measures were:

Immunological endpoint:

Characterisation of immune cell subsets.

Pharmacoeconomic and health outcomes endpoints:

Health-related quality of life (HRQL) assessment.
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e Health resource utilisation (HRU) assessment.
Safety outcome measures were:

e Proportion of subjects with at least one Grade 4 CTCAE toxicity on the following parameters
of haematologic and hepatic function: absolute lymphocyte count (ALC), haemoglobin level,
white blood cell (WBC) count, absolute neutrophil count (ANC), platelets, alanine
transaminase (ALT), aspartate transaminase (AST), and bilirubin.

e Proportion of subjects with Grades 3 or 4 adverse events (AEs) for haematologic and hepatic
indices.

e Mean change in absolute lymphocyte count, haemoglobin level, WBC, ANC, platelets, ALT,
AST, and bilirubin.

e Incidence of all treatment-emergent AEs and SAEs.

e Proportion of subjects developing infections, infection-related AEs, and malignancies.
e Time to first Grade 3 and 4 haematological toxicity or liver toxicity.

e Median and mean time to recovery from haematological and liver toxicity.

e Median and mean time to nadir of absolute lymphocyte count and mean time to recovery to
normal values.

e Mean change in corrected QT (QTc) interval from baseline.
7.2.2.5. Randomisation and blinding methods

Randomisation was performed centrally and blinding was maintained by identical placebo. Only
the subjects who had previously received active treatment were randomised, either to placebo
or a further 3.5 mg/kg over two years.

7.2.2.6.  Analysis populations

The ITT analysis set included all subjects randomised to treatment. The safety analysis set
included all subjects who received at least one dose of study treatment and had at least one
safety assessment.

7.2.2.7.  Sample size

The sample size was determined by the number of patients completing Study 25643 CLARITY.
7.2.2.8.  Statistical methods

Hypothesis tests were performed using odds ratios and hazard ratios and their 95% CI.
7.2.2.9.  Participant flow

A total of 883 patients were screened, 867 were enrolled and 806 were randomised: 98 to LLPP,
92 to HLPP, 186 to LLLL, 186 to HLLL and 244 to PPLL (Table 15). There were 89 (11%)
patients who discontinued medication during the double blind phase, 89 (11.0%) due to AE. The
highest proportion of any group to discontinue because of AE was the HLLL (8.25 mg/kg) group
with 30 (16.1%) patients, followed by the LLLL (7 mg/kg) group with 26 (14.0%).
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Table 15: Subject disposition and reasons for discontinuation during the double blind
phase of CLARITY EXT by treatment group

LLLL HLLL
LLPP HLPP  Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mgkg! 5.25 mgikg! Placebol
A5 mgkg 5.25 mgkg! Cladribine Cladribine Cladribine
Placebo  Placebo 3.E5mghkg 3E5mgkg 3.5 mghg

Characteristic (N=98) (N=82) (N=186) (N=188) (N=244) Total
Mumber of Subgects scréened, n 833
MNusmber of subjects nol enrolled, n 16
Subject did nol meet all ebgbdity A
cantena, n
Withdrew consent, n 5
Other Reason, n ]
Mumber of subjects enrolled, n 8a7
MNumber of subjects not Randomired. n B1
Randomized subjects, n (%) 98(1000) 92(100.0) 186 (100.0) 186 (100.0) 244 (100.0) 806 (100.0)
Sutyects who completed study BG (BT 8) B2(B91) 144 (T74) 139(747) 199 (B16) 650 (BOG)

medication, n (%)

Subpects who dscontinued from study  12(122)  10(108)  42(226) 47(253) 45(184) 156 (194)
medication, n (%)

Reason for Discontinuabicn of

Treatment, n (%)

Adversa Event 3 4(43)  26(140) 30(167) 26(107) 8I(110)
Lot to Folkow-up 2(20) 1(1.1) 1] 2(1.1) 4(1.6) 8(1.1)
Protocol Violamnon 0 1] 0 ] o 0
[Dusease Progression 1(1.0) 0 0 1(0.5) 0 2{02)
Death 2(20) 0 1(0.5) o o 304
Other 4(4.1) 5(5.4) 15(81) 14(7.5 15(61) 53(66)

&tﬁuammﬂmdmam, B9 (208) B82(8D1) 166(B92) 174(935) 227(030) 738(916)

ni

smdswmmmnlmuedlheﬂm. 9(9.2) 10(109) 20(108) 12(65) 17(70) €884

4]

Reason for Drscontinuation of study,

n{%)

Adverse Event 0 1(1.1) 3(1.8) 1] 2{08) 6{0.7)
Los! to Follow-up 33 1{1.1) 2{1.1) 2(11) 4 {1.6) 12(1.5)
Protocol Violation 0 1{1.1) 1] 1(05) 1] 2{02)
Dsease Progression Q 0 0 0 0 a
Death 2020} 0 1(0.5) 1] 1] 3{04)
Other 4(4.1) 7(T6) 14 (7.5) o (4.8) 1145  45(56)

7.2.2.10. Major protocol violations/deviations

There were 27 major protocol deviations: 12 involved the use of another investigational drug
and four involved use of prohibited medications.

7.2.2.11. Baseline data

There were 531 (65.9%) females, 275 (34.1%) males and the age range was 20 to 67 years. The
treatment groups were similar in demographic characteristics. The treatment groups were
similar in MS history (Table 16). Patients in the PPLL group had a slightly higher EDSS, a greater
number of T1 gadolinium enhanced lesions and a greater volume of T1 gadolinium enhancing
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lesions (Table 17). These findings may reflect previous treatment from the CLARITY trial. Mean
compliance rate was > 94% for all the treatment groups.

Table 16: Multiple sclerosis history at entry into CLARITY EXT by treatment group, ITT
Analysis Set

LLLL HLLL
LLPP HLPP Cladribine  Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/ 5.25 mg/kg/ Placebo/
3.5mg/kg/ 5.25 mg/kg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5mg/kg 3.5mg/kg 3.5mg/kg Total

Characteristic ~ Statistics  (N=98) (N=92) (N=186)  (N=186)  (N=244)  (N=806)
Timesince first N (missing) ~ 98(0)  92(0)  186(0)  186(0)  244(0) 806 (0)
f‘;‘g‘t’ﬁ ,}ﬁ?;;},pm MeantSD  10.0746.74 12.30:8.01 10.4147.13 11.85:¢7.85 10.8046.80 11.03+7.29

Median 7.74 9.95 8.02 9.80 9.13 9.10

Q1; Q3 4.92,14.45 6.40;14.90 5.14;1345 568,16.01 6.33;13.60 5.64;14.31

Min; Max 23;312 29,356 30,442 25358 22,415 22,442
Time since most N (missing) 10 (88) 10 (82) 18 (168) 19 (167) 45 (199) 102 (704)

recentrelapse  peanssp 4141267 3351296 4324321 6.85+497 643t510 5614453
(months) prior to

Study Day 1 Median 3.60 258 3.98 6.11 476 457
Q1; Q3 194,562 118,545 230,559 220;9.89 263;890 220;7.72
Min; Max 14;8.9 0.4;85 0.1;13.8 1.7;200 04,219 01:219
Received DMD N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
treatment during  yeg 0 0 0 0 3(1.2) 3(0.4)
last 3 months prior
to Study Day1  No 98 (100.0) 92 (100.0) 186 (100.0) 186 (100.0) 241 (98.8) 803 (99.6)
Abnormalities N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
relatedto MS on g 94 (95.9) 86(93.5) 180(96.8) 175(94.1) 238(97.5) 773(95.9)
neurological : : : i : !
A No 4(4.1) 6 (6.5) 6 (3.2) 11 (5.9) 6 (2.5) 33 (4.1)
Relapse Between N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
skl b 9(9.2) 8(8.7) 17(91)  18(97)  46(189)  98(122)
No 89(90.8) 84(91.3) 169(90.8) 168(90.3) 198 (81.1) 708 (87.8)

SD1 denotes SD1 of CLARITY Extension study. Time since most recent relapse is based on only those subjects
experiencing relapse in the interval between CLARITY and CLARITY Extension.

1: Relapse were not qualified by an evaluating physician.
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Table 17: Baseline MRI and neurological assessment at entry into CLARITY EXT by
treatment group, ITT Analysis Set

LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mglkg/ 5.26 mg/kg/ Placebo/
3.5 ma/kg/ 5.25 mg/kg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 malkg 3.5 malkg 3.5 mg/kg Total
Characteristic  Statistics (N=98) (N=92) (N=186) (N=186) (N=244) (N=806)
EDSS.n (%) N (missing) 98 (0) 92(0) 186 (0) 186 (0) 244 (0) 806 (0)
0 4(4.1) 5(5.4) 7(3.8) 8 (4.3) 5(2.0) 29 (3.6)
[1.0-1.5] 19 (19.4) 24 (26.1) 42 (22.6) 42 (22.6) 57 (23.4) 184 (22.8)
[2.0-2.5] 28 (28.6) 20 (21.7) 51 (27.4) 47 (25.3) 51(20.9) 197 (24.4)
[3.0-3.5] 18 (18.4) 17 (18.5) 36 (19.4) 35 (18.8) 54 (22.1) 160 (19.9)
[4.0-4.5] 16 (16.3) 15 (16.3) 35 (18.8) 31(16.7) 40 (16.4) 137 (17.0)
25 13 (13.3) 11 (12.0) 15 (8.1) 23(12.4) 37 (15.2) 99 (12.3)
Mean+SD 293158 2804159 2.7641.41 2894150 3.05+1.55 2.90+1.52
Median 250 250 250 250 3.00 250
Qt;Q3 2.00; 4.00 1.50; 4.00 1.50; 4.00 1.50; 4.00 1.50; 4.00 1.50; 4.00
Min; Max 0.0, 6.5 00,65 0065 00;65 0.0, 6.5 00,65
Number of T1 N (missing) 98 (0) 92(0) 186 (0) 186 (0) 244 (0) 806 (0)
S:::'r:;'l}:gm Mean+SD 0.27£0.96 0.10£0.49 0.3141.56 0.31:1.29 0.77+1.85 0.4241.47
ppkblin Median 0.00 0.00 0.00 0.00 0.00 0.00
Qt: Q3 0.00; 0.00 0.00; 0.00 0.00; 0.00 0.00; 0.00 0.00; 1.00 0.00; 0.00
Min; Max 0.0;6.0 0.0;4.0 0.0;15.0 0.0;10.0 0.0; 14.0 0.0; 15.0

Table 17 continued: Baseline MRI and neurological assessment at entry into CLARITY

EXT by treatment group, ITT Analysis Set

LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/ 5.25 mg/kg/ Placebo/
3.5 mglkg/ 5.25 mglkg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mglkg 3.5 mglkg 3.5mglkg Total
Char Statisti (N=98) (N=92) (N=188) (N=186) (N=244) (N=8086)
Number of T1 N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
[':33:;9“59 MeantSD 13.53413.39 13.72415.84 11.46£12.66 12.96£14.66 13.28414.35 12.87£14.11
Median 9.50 8.00 6.50 8.00 9.00 8.00
Q1;Q3 4.00; 21.00 2.00; 18.00 2.00; 17.00 3.00; 17.00 3.00; 20.00 3.00; 18.00
Min; Max 0.0; 69.0 0.0; 75.0 0.0, 77.0 0.0;75.0 0.0; 114.0 0.0; 114.0
T1 Hypointense N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
{Lfgjfn';n‘;"}"““‘e Mean:SD 2.39¢3.15 3.5047.47 1.95:268 2.3743.66 231397 2.3944.15
Median 122 107 0.79 0.99 1.03 0.99
Q1;Q3 0.35,3.23 0.30; 3.70 0.23; 2.81 0.28;2.72 0.34; 3.02 0.30; 2.99
Min; Max 0.0; 16.1 0.0,59.7 0.0; 16.0 0.0;229 0.0,37.0 0.0;59.7
T2 Lesion N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
my:;,} MeantSD 18.57£19.05 16.95£18.17 13.69+14.39 15.76£14.55 16.43£13.81 15.96£15.40
Median 1173 11.37 9.49 11.61 12.41 11.31
Q1; Q3 4.42,27.15 5.17; 23.96 3.48; 18.83 4.81,23.34 6.16; 23.40 472,221
Min; Max 0.0;86.8 0.0, 108.9 0.2; 100.7 0.3,87.8 0.9,67.5 0.0; 108.9
T1 Gadolinium- N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0) 806 (0)
E:Z;‘:“‘"\;‘gume Mean+SD 18.45468.14 10.78+108 84 4346424513 49104266 98 132.304415.18 65.93+293 52
(mm?) Median 0.00 0.00 0.00 0.00 0.00 0.00
Q1; Q3 0.00; 0.00 0.00; 0.00 0.00; 0.00 0.00; 0.00 0.00; 60.00 0.00; 0.00
Min; Max 0.0; 480.0 0.0; 830.0 0.0; 2890.0 0.0; 28200 0.0; 4100.0 0.0; 4100.0

7.2.2.12. Results for the primary efficacy outcome

There was no primary efficacy outcome measure.

7.2.2.13. Results for other efficacy outcomes

e There was no significant difference between the treatment groups in annualised relapse
rate (Table 18). The qualifying annualised relapse rate (95% CI) was 0.15 (0.09 to 0.21) for
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LLPP, 0.13 (0.08 to 0.19) for HLPP, 0.10 (0.06 to 0.13) for LLLL, 0.12 (0.08 to 0.16) for HLLL
and 0.10 (0.07 to 0.13) for PPLL.

Table 18: Qualifying relapse rates during CLARITY EXT by treatment group, ITT Analysis

Set
LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/  5.26 mg/kg/ Placebo/
3.6mgkg/ 5.265mg/kg/  Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 mg/kg
Characteristic Statistics (N=98) (N=92) (N=186) (N=186) (N=244)
Number of N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0)
gg;"zg‘sg Mean+SD 0.35t079  030£066  0.23t056 028059  0.25:0.57
P Median 0.00 0.00 0.00 0.00 0.00
Q1;Q3 0.00; 0.00 0.00; 0.00 0.00; 0.00 0.00; 0.00 0.00; 0.00
Min; Max 0.0;5.0 0.0;3.0 0030 0.0; 3.0 0.0;3.0
Qualifying Relapse 0.15 0.13 0.10 0.12 0.10
Rate (Annualized)
97.5% CI 0.09,0.21 0.08,0.19 0.06,0.13 0.08,0.16 0.07,0.13

Source: Table 15.2.1.14.

Table T-RELAPP14-ITT produced on 2/0CT2015

The CLARITY EXT data in this table covers the 96-week DB and the 24-week SUPF (including the gap between
periods).

The number (%) of patients qualifying relapse free was 68 (75.6%) for LLPP, 61 (75.3%) for
HLPP, 134 (81.2%) for LLLL, 132 (76.7%) for HLLL and 180 (79.6%) for PPLL.

The time to first qualifying relapse was greatest in the LLLL group (Table 19). However,
there was no clear difference in the Kaplan-Meier plots (Figure 4).

The time to second qualifying relapse was shortest in the PPLL group (Table 20). There was
a similar result for time to second ‘strictly qualifying’ relapse.

The time to 3 month disability progression was longest in the HLPP group (Table 21). There
was no significant difference between groups in time to 6 month disability progression.

The number (%) of patients free of 3 month disability progression was 71 (72.4%) for LLPP,
72 (78.3%) for HLPP, 144 (77.4%) for LLLL, 142 (76.3%) for HLLL and 185 (75.8%) for
PPLL.

There was no significant difference in change in EDSS scores during the study.
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Table 19: Time to first qualifying relapse during CLARITY EXT by treatment group, ITT

Analysis Set
LLLL
LLPP HLPP Cladribine
Cladribine  Cladribine 3.5 mg/kg/
3.5mglkg/ 5.25mg/kg/ Cladribine
Placebo Placebo 3.5 mg/kg
Statistics (N=98) (N=92) (N=186)
Subjects at Risk, n (missing) 98 (0) 92 (0) 186 (0)
Subjects with event, n (%) 22 (22.4) 20 (21.7) 31 (16.7)
Subjects censored, n (%} 76 (77.6) 72 (78.3) 155 (83.3)
Time to first qualifying relapse (Days)'
10th percentile 411 230 483
(95% CIy? {(132; 749) {109; 615) (304; 663)
20th percentile 820 653 1210
(95% Cl) (554; 1077) (250; NE) (655; NE)

HLLL
Cladribine
5.25 mg/kg/
Cladribine
3.5 mglkg

{N=186)

186 (0)
40 (21.5)
146 (78.5)

326
(168; 559)
751
(531; 1083)

PPLL
Placebo/
Cladribine
3.5 mgikg
(N=244)

244 (0)
46 (18.9)
198 (81.1)

313
(185; 527)
925
(574; NE)

Source: Table 15.2.1.8.

' Time to first qualifying relapse is measured relative to Study Day 1 of CLARITY EXT.
2 The percentiles are estimated from a Kaplan-Meier survival curve; NE indicates that the percentile and / or
95% Lower / Upper Cl were not estimable.

Table T-RELAPPS-ITT produced on 270CT2015
The CLARITY EXT data in this table covers the 86-week DB and the 24-week SUPF (including the gap between

periods).

Figure 4: Time to first qualifying relapse during the 120 week CLARITY EXT, ITT Analysis

Set
d o
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{4) Cladribine 5.25 mg/kg/Cladribine 3.5 mg/kg
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Time to First Qualifying Relapse (Days)
N. of Subjects at risk (N. of Events)
(F8) S58(0) 83(3) S0( &) 87( 8) 840 §) 8I{1ll) B1l{ll) 79{(12) &E4(1l5) E&3(le) 3I7(18) CZZ(ZO) T=2) ={=2) 0{Z2)
(2) 82(0) 88(2) 83( 7) 768(L1) TT7(L1) T75¢12) TZ(14) TO(L5) 53(18) 51(20) I9(IZ0) 19(Z0) 1lO(ZDy 1z0) 0(Z0)
(3) 186(0) 179(e) L174( 7) 1€9( 9) 1€5(13) LELl(17) LS3(Z1) 144(24) 1IE(ZE) 1T0(29) 7T3(30) 3I5(30) 1l4(30) 3300 0(31)
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Source: Figure 17.3.1.
One subject from treatment group Cladribine 3.5 mg/kg / Cladribine 3.5 mg/kg had an event at his last observed time,
which explains the drop in the survival curve at its last point.
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Table 20: Time to second qualifying relapse during the entire trial (CLARITY + CLARITY Extension) by treatment group, ITT Analysis Set

LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/ 5.25 mg/kg/ Placebo/
3.5 mg/kg/ 5.25 mg/kg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 mg/kg
Statistics (N=98) (N=92) (N=186) (N=186) (N=244)
Subjects at Risk, n (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0)
Subjects with event, n (%) 14 (14.3) 15 (16.3) 26 (14.0) 29 (15.6) 66 (27.0)
Subjects censored, n (%) 84 (85.7) 77 (83.7) 160 (86.0) 157 (84.4) 178 (73.0)
K-M estimate at last event 78.8 82.7 84 .2 76..2 71.8
(95% CI) (63.7; B8B.2) (72.9; 89.2) (76.9; 89.3) (58.4; 87.1) (65.4; 77.1)
Time to second qualifying relapse (Days)'®
10th percentile 1448 1282 1413 1492 667
(95% CI)® (904; 2034) (651; 1645) (926; 1988) (1008; 1654) (489; 834)
20th percentile 2034 NE NE 2057 1169
(95% CI) (1643; NE) (1633; NE) (911; 1e43)
25th percentile NE NE NE NE 1643
(95% CI) (1103; NE)
Median NE NE NE NE NE
(95% CI)
75th percentile NE NE NE NE NE
(95% CI)
* Time to second qualifying relapse is measured relative to Study Day 1 of CLARITY.
* The percentiles are estimated from a Kaplan-Meier survival curve; NE indicates that the percentile and / or
95% Lower / Upper CI were not estimable.
’ pata collected between the end of the CLARITY and the start of the CLARITY Extension are taken into account.
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Table 21: Disability progression, time to confirmed 3 month EDSS progression during the CLARITY Extension by treatment group,

ITT Analysis Set
LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/ 5.25 mg/kg/ Placebo/
3.5 mg/kg/ 5.25 mg/kg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 mg/kg
Statistics (N=98) (N=92) (N=186) (N=186) (N=244)
Subjects at Risk, n (missing) 98 (0) 92 (0) 186 (0) 186 (0) 244 (0)
Subjects with event, n (%) 18 (18.4) 9 (9.8) 22 (11.8) 30 (16.1) 41 (16.8)
Subjects censored, n (%) 80 (81.6) 83 (90.2) 164 (88.2) 156 (83.9) 203 (83.2)
K-M estimate at last event 77.8 85.8 84 .4 81.9 78.7
(95% CI) (66.6; 85.7) (69.8; 93.7) (74.0; 90.9) (74.8; 87.1) (70.8; 84.7)
Time to Confirmed 3-month EDSS
Progression’
10th percentile 533 1009 596 498 429
(95% CI)? (168; 781) (162; NE) (328; NE) (246; 673) (330; 582)
20th percentile 848 NE NE NE 1009
(95% CI) (582; NE) (667; NE)
25th percentile NE NE NE NE NE
(95% CI)
Median NE NE NE NE NE
(95% CI)
75th percentile NE NE NE NE NE
(95% CI)

! Time to Confirmed 3-month EDSS Progression is measured relative to Study Day 1 of CLARITY Extension.
* The percentiles are estimated from a Kaplan-Meier survival curve; NE indicates that the percentile and / or

95% Lower / Upper CI were not estimable.
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MRI outcomes:

The mean (SD) number of new TI gadolinium enhancing lesions was 0.28 (0.87) for LLPP,
0.29 (1.14) for HLPP, 0.03 (0.08) for LLLL, 0.17 (1.04) for HLLL and 0.07 (0.38) for PPLL.

The mean (SD) cumulative number of TI gadolinium enhancing lesions was 1.33 (4.13) for
LLPP, 1.14 (4.10) for HLPP, 0.13 (0.41) for LLLL, 0.87 (5.92) for HLLL and 0.36 (2.24) for
PPLL.

The number (%) of patients without new T1 gadolinium enhancing lesions was 65 (73.0%)
for LLPP, 65 (80.2%) for HLPP, 144 (88.9%) for LLLL, 152 (89.9%) for HLLL and 188
(85.1%) for PPLL.

For the mean number of active T2 lesions per scan there was no consistent benefit for
prolonged treatment compared to placebo (Table 22).

Table 22: Mean number of active T2 lesions per subject per scan, between treatment
group comparisons during the CLARITY Extension, ITT Analysis Set

Treatment Group 1 Active (HLLL + LLLL} 152 Weeks (HLLL) 192 Weeks (LLLL} Late (PPLL)
(N=372) (N=186) (N=188) (N=244)
vs. va. vs. vs.
Treatment Group 2 Placebo (HLPP + LLPP) 96 Weeks (HLPP) 96 Weeks (LLPP) Early (LLPP)
statistics (N=190) (8=92) (n=98) (N=98)

Mean Number of Active T2

Lesions per Subject per

Scan

Descriptive Statistics

Treatment Group 1 N (missing) 358 (14) 180 (&) 178 (8} 236 (8)
Mean :S5D 1.00 ¢2.28 1.13 z2.78 0.88 $1.63 1.07 t1.84

Median 0.20 0.17 0.23 0.25
Q1L ; Q3 6.00 ; 1.00 0.00 ; 1.00 0.00 ; 1.00 0.00 ; 1.33
Min ; Max 0.0 ; 24.8 0.0 ; 24.8 0.0 ; 11.0 0.0 ; 10.5

Treatment Group 2 N (missing} 185 (5} a0 [2) 95 (3) 95 (3
Mean +5D 1.43 £3.09 1.44 $2.40 1.42 +3.64 1.42 +3.64

Median 0.33 0.40 0.25 0.25
QL ; Q3 0.00 ; 1.25 0.00 ; 1.50 0.00 ; 1.17 0.00 ; 1.17
Min ; Max 0.0 ; 32.3 0.0 ; 12.0 0.0 ; 32.3 0.0 ; 32.3

Inferential Statistics

Treatment Difference (TG 1 - TG 2)"

Point Estimate (SE) 0.00 (0.04) -0.07 (0.06) 0.00 (0.04) 0.00 (0.04)
97.5% CI -0.17,0.00 -0.25,0.00 -0.17,0.00 =0.17,0.00
p-value® 0.01% 0.028 0.260 0.470

' Treatment difference (location shift) point estimate, SE and 97.5% CI estimated using Hodges Lehmann estimate.

® p-values calculated based on non-parametric ANCOVA model on ranked data with fixed effects for treatment group and region.
Scans at W24, W4B, W72, W86 during Double Blind Period, and SD1 and W24 during Supplemental Follow-up period contribute to
the mean value, as available.

The mean (SD) cumulative number of active T2 lesions was 6.35 (15.08) for LLPP, 6.36
(10.15) for HLPP, 4.09 (7.11) for LLLL, 5.69 (14.98) for HLLL and 5.43 (9.30) for PPLL.

The number (%) of patients with no active T2 lesions at the end of CLARITY Extension was
55 (62.5%) for LLPP, 45 (54.2%) for HLPP, 114 (69.6%) for LLLL, 114 (70.8%) for HLLL and
158 (71.8%) for PPLL.

The mean (SD) total volume of T2 lesions (103mm3) was 16.86 (16.06) for LLPP, 15.45
(13.95) for HLPP, 9.26 (10.65) for LLLL, 15.05 (15.51) for HLLL and 11.89 (10.41) for PPLL.

The mean (SD) cumulative number of CU lesions was 6.66 (15.78) for LLPP, 6.80 (11.63) for
HLPP, 4.11 (7.15) for LLLL, 5.98 (16.51) for HLLL and 5.48 (9.39) for PPLL. The relative %
reduction (95% CI), active versus placebo was 30.18 (-1.22 to 51.85) p = 0.030.

The number (%) of patients with no CU lesions at the end of CLARITY Extension was 32
(34.4%) for LLPP, 24 (27.6%) for HLPP, 63 (37.1%) for LLLL, 76 (43.7%) for HLLL and 91
(40.1%) for PPLL.

The mean (SD) number of new T1 hypointense lesions per scan was 0.67 (1.67) for LLPP,
0.73 (1.33) for HLPP, 0.58 (1.21) for LLLL, 0.64 (1.58) for HLLL and 0.63 (1.18) for PPLL.
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e The cumulative mean (SD) number of new T1 hypointense lesions per was 2.97 (6.66) for
LLPP, 3.50 (6.71) for HLPP, 2.79 (5.51) for LLLL, 3.31 (8.29) for HLLL and 3.20 (6.19) for
PPLL. There was no significant difference between the groups in change in T1 hypointense
lesion volumes.

e The number (%) of patients with no new T1 hypointense lesions at the end of CLARITY
Extension was 40 (44.0%) for LLPP, 33 (39.3%) for HLPP, 77 (45.6%) for LLLL, 94 (53.4%)
for HLLL and 112 (48.9%) for PPLL. There was no significant difference between active and
placebo treatments.

e Seven patients required rescue treatment during CLARITY Extension: three (3.1%) in the
LLPP group, two (2.2%) in the HLPP, one (0.5%) in the LLLL and one (0.4%) in the PPLL.

The sponsor provided a summary table of the efficacy endpoints that were considered to be
‘key’. This summary indicated benefit for the LLLL group for a reduction in qualifying relapse
rate, change from baseline in EDSS score and mean number of new T1 gadolinium enhancing
lesions (Table 23).

Table 23: Key clinical and MRI endpoints during CLARITY EXT, descriptive statistics and
between treatment group comparisons

HLLL
LLLL Cladribine HLPP
Cladribine PPLL LLPP 5.25 Cladribine
3.5mglkg/ Placebo/ Cladribine mg/kg/ 5.25

Cladribine  Cladribine 3.5 mg/kg/ Cladribine mglkg/
3.5mgkg 3.5 mgkg Placebo 3.5 mg/kg Placebo

Endpoint _ (N=186) (N=244) (N=98) (N=186) (N=92)
Qualifying Relapse Rates (Annualized) 0.10 0.10 0.15 0.12 0.13
97.5% Cl  0.06,0.13 0.07,0.13 0.08,0.21 0.08,0.16 0.08,0.19
Relative Risk' Point Estimate (SE?), 0.65 (0.15) 0.68 (0.15) - 0.88 (0.21) i
97.5% CI 0.39,1.08 0.42,1.11 0.53,1.51
p-value? 0.059 0.078 0.634
Qualifying relapse-free, n (%) 134 (81.2) 180 (79.6) 68 (75.6) 132 (76.7) 61 (75.3)

Change from Baseline in EDSS Score
Mean+SD -003+069 0164070 029+097 018+082 0.06+067
p-value* 0.028 0.712 - 0.349 -
3-Month Confirmed EDSS-Progression- 144 (774) 185(758) 71(724) 142(76.3) 72(78.3)
free, n (%)°

Mean Number of New T1 Gd+ Lesions
per Subject per Scan

Mean+SD 0031008 0.07+0.38 0284087 0.17+1.04 0.29+1.14

p-value® <.001 0.003 - 0.047 -
21.0 Mean Number of New T1 Gd+ 0 2(0.8) 11(11.6) 5(2.8) 6(6.7)
Lesions per Scan, n (%)
No New T1 Gd+ Lesions, n (%) 144 (88.9) 188 (85.1) 65 (73.0) 152 (89.9) 65 (80.2)

The p-values in first two columns are based on the comparisons between LLLL and PPLL versus LLPP.

The p-value in fourth column is based on the comparison between HLLL versus HLPP.

The CLARITY EXT data in this table covers the 96-week DB and the 24-week SUPF (including the gap between
periods)

1 Relative Risk, Relative Reduction and associated 97.5% Cls were estimated using a Poisson regression model with
fixed effects for treatment group and region and with log of time on Study during weeks 0-120 as an offset variable.

2 SE is presented on log scale.

3 P-value based on Wald Chi-square test from analysis of number of qualifying relapses using a Poisson regression
model with fixed effects for treatment group and region and with log of time on Study during weeks 0-120 as an offset
variable.

4 P-value based on two-sided Wilcoxon rank sum test.

5 Subjects with no observed EDSS progression, but incomplete assessments, are considered to have unknown
progression status, and are included in the denominator.

6 P-value calculated based on non-parametric ANCOVA model on ranked data with fixed effects for treatment group
and region and baseline T1 Gd + lesion as a covariate.
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7.2.2.14. Evaluator commentary

Study 27820 CLARITY Extension did not have a primary efficacy outcome measure and was not
designed primarily to demonstrate efficacy. The sponsor argues for efficacy based on a post hoc
selection of ‘key’ efficacy variables. The overall efficacy results were inconsistent and the
statistically significant findings were not clearly of clinical significance. The MRI outcome
measures were more convincing of efficacy than the clinical outcome measures.

However, the study is supportive of the LLLL (total dose 7 mg/kg over 4 years) treatment group
over the HLLL (8.5 mg/kg over 4 years) and does provide some support for extending the
duration of treatment, and total exposure, to 7 mg/kg over 4 years.

7.3. Other efficacy studies
7.3.1.  Study 2-CdA-MS-SCRIPC

Study 2-CdA-MS-SCRIPC was a Phase II, randomised, placebo controlled, double blind, parallel
group efficacy and safety study of 18 months duration in patients with RRMS. The study was
conducted from May 1994 to February 1997. The study included patients aged 18 to 50 years,
male or female with RRMS for at least 1 year. The study treatments were:

1. Cladribine 0.35 mg/kg/course (five daily injections) for 6 course and two placebo courses.
2. Placebo, eight courses.

The efficacy measures were relapse rate and MRI findings. The study enrolled and randomised
52 patients and data were available for 49: 26 treated with cladribine and 23 with placebo.
There were 35 (71%) females, 14 (29%) males and the age range was 31 to 52 years. Relative to
placebo, there was a decrease in relapse rate and improvement in MRI findings, but no clinically
significant difference in disability scores (Table 24).
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Table 24: Summary of efficacy results at Month 18 (double blind phase)

Cladribine Placebo
Efficacy Criteria (N =16) (N=13) p-Yalue

Annualized Relapse Rate (Covanate Adjusted Means)®

Months 1-18 0.699 1,22 0.0125
Total Relapse Count®

Months 1-18 1.23 1.61 0.0700
Relapse-Free at Month 18

Relapse [ree status = yes 10 i 0.0223
Median Time to First Hcla[lw-:da}'\}‘ 156 245 0.1329
T1 Gd-enhanced Lesions per Subject at Month 18

No. of subjects with no active T1 Gd-enhanced lesions® 24 11 00010

Median No. of active Tl Gd-enhanced lesions per subject’ 0.0 1.0 WRUHE

Median T1 lesion volume per subject (em') 0.0 9.0 00004
T2-Lesion Volume (cm')

Median change from baseline in T2 lesion volume' =0.12 1.42 00119

Median percent change from baseline in T2 lesion volume'  [-0.81 20.40 0.025%

EDSS score’ 0.00 0.00 0.5134

SNRS score' 1.00 4.00 0.7330

COVanates,

"I\:;:plnu-.\ic:i:r method, = Log Rank Test
* Fisher's Exact Test

‘p-values based on Wilcoxon Rank Sum Test

‘p-value based on an analysis of main effects covanance model (ANCOVA) with covariates including ireatment as
fixed factor and sex, duration of discase (vears), prior 1-year relapse count, and bascline EDSS score as covanates

pevalue based on Poisson regression main effects model with lixed effects for treatment group and with log {(ime
on study) as an oflset variable and sex, duration of discase {vears), prior | year relapse counl, and baseline EDSS as

© p-value based on logistic regression main effeets model with treatmemt group and sex, duration of disease (vears),
prior |=year relapse count, and baseline EDSS score as covanates

7.3.2. Study 2-CdA-MS-001

Study 2-CdA-MS-001 was a Phase IIl randomised, double blind, three parallel group, placebo
controlled safety and efficacy trial in patients with PPMS. The study was conducted from
December 1994 to October 1996. The study included males or females aged 21 to 60 years with
PPMS over 1 year. The study treatments were:

1. Cladribine 2.1 mg/kg (0.07 mg/kg/day subcutaneously for 5 days per course, for six

courses)

2. Cladribine 0.7 mg/kg (0.07 mg/kg/day subcutaneously for 5 days per course, for two

courses)

3. Placebo

The efficacy measures were MRI changes, EDSS score and SNRS score. The study enrolled 159
patients: 52 to cladribine 2.1 mg/kg, 53 to cladribine 0.7 mg/kg and 54 to placebo. There was an
improvement in MRI findings in the treated groups relative to placebo but no significant

difference in functional scores (Table 25).
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Table 25: Summary of efficacy results

Summary of Efficacy Results

Cladribine Cladribine
Placebo 0.7 mg/kg 2.1 mg'kg
Efficacy Criteria n Mean n Mean p-value n Mean p-value
MRI T;-enhanced lesions at final evaluation
Proportion of subjects with lesions” (%) 17 31% 5 10% 0.0080 3 6% 0.0009
Mean volume of lesions (UL)" 53. 781 50 103 0.003 50 6.0 0.001
Mean number of lesions® 53 0.58 50 0.12  0.005 50 0.08 0.001
Change from baseline to final evaluation
MRI T lesion volume (median percent change)® 51 1.5% 50 0.0% 0.144 46 -2.5% 0.029
EDSS score®® 54 02 53 -0.1 NS 52 0.1 NS
SNRS score™? 54 -1.8 53 04 NS 52 02 NS
Percent of subjects with disease progression® 14 26% 15 28% NS 15 29% NS

a

p-value based on Fisher’s two-sided Exact Test (active vs. placebo).

b p-values based on Wilcoxon Rank Sum Test (active vs. placeba); NS (not significant).
: EDSS score can range from 0 to 10; negative change indicates improvement.
SNRS score can range from 0 to 100; positive change indicates improvement.
¢ Increase in EDSS entry score =1 or 0.5 for subjects with baseline scores of 3.0 to 5.0 or 5.5 to 6.5, respectively,
sustained for two consecutive visits.
NS (not significant).
7.3.3. Study 2-CdA-MS-SCRIPP

Study 2-CdA-MS-SCRIPP was a Phase II, randomised, double blind, placebo controlled, parallel
group crossover study in patients with Chronic Progressive MS (CPMS). The study was
conducted from January 1992 to September 1994. The study included male or female patients
aged 21 to 55 years, with CPMS and were not severely disabled or wheelchair bound. The study

treatments were:

1. Cladribine 2.8 mg/kg (0.1 mg/kg/day for 7 days as a continuous infusion per course; four

courses); followed the second year by placebo

2. Placebo; followed the second year by: Cladribine 1.4 mg/kg (0.1 mg/kg/day for 7 days for
the first course, then 0.05 mg/kg/day for 7 days for the next two courses, then placebo for

one course, as a continuous infusion)

The outcome measures were MRI findings, EDSS and SNRS. The study randomised 49 patients:
25 to initially cladribine, and 24 to initially placebo. There were 34 (69%) females, 15 (31%)
males and the age range was 21 to 54 years. There were improvements in both MRI and
functional scores in the cladribine patients compared to placebo (Table 26).
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Table 26: Summary of efficacy results

Summary of Efficacy Results for Year 1

Efficacy Criterion Placebo Cladribine 2.8 mg/kg
MRI T, enhanced lesions at final evaluation p-value
Proportion with lesions (n/%) 12 52 1 4 0.0003"
Volume (uL) (n/mean/SD) 23 200 47744 24 125 6.12 <0.001
Change from baseline to final n  Median Range n Median Range
MRI T, lesion
volume (mL)* 23 2.30 3510157 24 -0.44 -10.610 24.1 0.003°
EDSS score’ 24 0.5 -0.5104.0 23 00 -20t1.5 0.006"
SNRS score® 24 =5.0 -200to0 11.0 25 4.0 40t0220 <0.001°
Cumulative progression rate’ (N=24) (N=23) 0.015%
End of Month 4 17% 4%
End of Month 6 30% 13%
End of Month 8 39% 17%
End of Month 10 52% 17%
_End of Month 12 520 27%

- e oA n oowm

Cladribine is significantly superior by Fisher’s Exact Test.

Cladribine is significantly superior to placebo by a Wilcoxon Rank Sum Test.

A negative change indicates improvement.

The EDSS score can range from 0 (normal) to 10 (death due to MS); a negative change indicates improvement.
The SNRS score can range from 0 (complete disability) to 100 (normal); a positive change indicates improvement.
Kaplan-Meier estimates based on change in EDSS score.

Cladribine is significantly superior to placebo by a log-rank test.

7.3.4. Study 28821 ORACLE

Study 28821 ORACLE was a Phase III, randomised, double-blind, placebo controlled, parallel
group efficacy and safety study in patients with a first clinical event at high risk of converting to
MS. The study was terminated prior to full follow-up time because the sponsor had decided to
cease further development of cladribine. The study was conducted at 160 centres in

34 countries from December 2008 to April 2012. Study design is summarised below (Figure 5).

Figure 5: Study design for Study 28821 ORACLE

Initial treatment period (ITP) Long-term follow-up (LTFU)
ot 48 wosks | 2nd A8 weeks treatment period
A MRI AR ke ook ol A & &k A 1st 48 weeks | 2nd 48 weeks
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a Subjects who developed McDonald

D MS during the ITP were to receive

o open-label cladribine tablets at LTFU
s o entry.
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. A actmty Were no receive a

E Cumulative dose 3.5 mg/kg treatment at LTFU entry i
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Open Label Maintenance (OLMP)
treatment period

Maintenance treatment period

Cladribine tablets | Cladribine tablets

(4 courses) (2 courses) \
Cumulative dose 5.25 mg/kg \\\\

Rebif® (44 pg three times weekly [tiw])

Patients randomized to treatment groups 1:1:1, stratified by region MRI every 3 months
Note: A patient in follow-up period was offered Rebif® if the patient converted to clinically definite MS (CDMS).

LTFU treatment period: Subjects entering in the LTFU treatment period and who developed McDonald MS during ITP
were to receive cladribine 3.5 mg/kg.
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The study included male or female patients, aged 18 to 55 years who experienced a single, first
clinical event suggestive of MS within 75 days prior to the initial screening visit. The event must
have been a new neurological abnormality present for at least 24 hours, either mono- or poly-
symptomatic. Subjects must have had at least two clinically silent lesions on the T2-weighted
MRI scan at screening, with a size of at least 3 mm, at least 1 of which was ovoid or
periventricular or infratentorial on screening MRI, and had an EDSS score of 0 to 5.0. Subjects
must not have had a diagnosis of MS (per 2005 McDonald criteria) or used any approved or
experimental MS disease-modifying drug or any immunomodulatory or immunosuppressive
therapy at any time prior to Study Day 1.

The study treatments were:

1. Cladribine 3.5 mg/kg, administered by two treatment courses separated by one year
2. Cladribine 5.25 mg/kg, administered by two treatment courses separated by one year
3.  Placebo

Cladribine was administered orally as the 10 mg tablet formulation.

The primary efficacy outcome measure was time to conversion to Clinically Definite MS (CDMS)
according to the Poser Criteria, defined by either a second attack or a sustained increase in the
EDSS score during the ITP. The secondary efficacy outcome measures included:

e Proportion of subjects converting to CDMS
e Number of new or persisting Gd-enhanced lesions
e Number of new or enlarging T2 lesions
e Number of combined unique active (CUA) MRI lesions
e Volume of T1 Gd-enhanced lesions
e Volume of T2 lesions
e Number of T1 hypointense lesions
e Proportion of subjects with no new or persisting T1 Gd-enhanced lesions
e Proportion of subjects with no new or enlarging T2 lesions
e Percentage brain volume change (PBVC)
e Number of relapses and annualized relapse rate
e Proportion of subjects relapse-free
e (Cognition Endpoints
— PASAT-3 performance
— SDMT performance
— BVMT-R performance
— Correlation between cognitive tests and MRI

e Patient Reported Outcome Endpoints: EQ-5D, MSQoL-54, Treatment satisfaction scale,
health resource utilization

The intended sample size was 600 patients, 200 in each treatment group. The study included
617 patients: 205 in the 5.25 mg/kg group, 206 in the 3.5 mg/kg and 206 in the placebo. Only
209 (33.9%) patients completed the ITP period (Table 27). One patient in the cladribine 5.25
mg group was excluded from the efficacy analysis. There were 400 (64.9%) females, 216
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(35.1%) males and the age range was 18 to 55 years. The treatment groups were similar in
demographic and baseline characteristics.

Time to conversion to MS was significantly increased in both treatment groups: HR (95% CI)
cladribine/placebo was 0.381 (0.248 to 0.584) p < 0.0001 for 5.25 mg/kg and 0,327 (0.210 to
0.509) p < 0.0001 for 3.5 mg/kg. Up to 90 days the survival curve for conversion to MS was
similar for all three treatment groups, but improved significantly subsequently for the two
cladribine treatment groups (Figure 6). There was a significantly lower number of new or
persisting T1 gadolinium enhanced lesions: mean (SD) 1.01 (5.63) for 5.25 mg/kg, 1.35 (5.51)
for 3.5 mg/kg, and 4.41 (6.79) for placebo (Table 28). There was a significantly lower number of
new or enlarging T2 lesions: mean (SD) 1.96 (4.28) for 5.25 mg/kg, 2.19 (6.45) for 3.5 mg/kg,
and 5.08 (6.77) for placebo (Table 29). There was a significantly lower number of combined
unique active lesions: mean (SD) 2.91 (7.73) for 5.25 mg/kg, 3.31 (11.03) for 3.5 mg/kg, and
9.34 (12.22) for placebo (Table 30). The mean (SD) change in volume of T1 gadolinium
enhanced lesions was -73.97 (204.80) for 5.25 mg/kg, -126.64 (399.39) for 3.5 mg/kg, and
48.63 (239.03) for placebo. The proportion of patients with no new or persisting T1 gadolinium
enhanced lesions was 77 (67.0%) for 5.25 mg/kg, 80 (57.1%) for 3.5 mg/kg and 37 (21.6%) for
placebo. The mean (SD) change in volume of T2 lesions to Week 48 was -654.20 (2061.85) for
5.25 mg/kg, -828.97 (3513.04) for 3.5 mg/kg, and -29.57 (2581.44) for placebo. The proportion
of patients with no new or enlarging T2 lesions was 46 (32.9%) for 5.25 mg/kg, 53 (35.1%) for
3.5mg/kg and 33 (19.0%) for placebo. The proportion of patients who converted to CDMS was
30 (28.8%) patients for 5.25 mg/kg, 27 (23.1%) for 3.5 mg/kg and 71 (56.3%) for placebo. The
annualised relapse rate (95% CI) was 0.24 (0.07 to 0.40) for 5.25 mg/kg, 0.14 (0.00 to 0.27) for
3.5 mg/kg and 0.42 (0.28 to 0.56) for placebo. There were insufficient data to enable analysis of
the cognition endpoints. The patient reported outcomes were reported separately.
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Table 27: Patient disposition for Study 28821 ORACLE

subjects discontinued during the ITP as the denominator.

b 15 Aug 2011 = cut-off date for the primary analysis of ITP. Note that percentages provided in parentheses
utilize the number of subjects discontinued during the ITP as the denominator.

c Subjects are summarized according to the treatment they were randomized to in the ITP

d Discontinued ITP includes the subjects that discontinued the study before Week 96 ITP and those who
discontinued the ITP safety follow-up (either had completed or had discontinued treatment).
e Percentages are calculated based on the number of subjects who discontinued the ITP.

Cladribine Cladribine
Placebo 3.5 mglkg 5.256 mg/kg All Subjects
(N=206) (N=206) (N=204) (N=618)
Disposition n (%) n (%) n (%) n (%)
L N=206 N=206 N=204 N=616
TP T t Status 206 (0) 206 (0) 204 (0) 616 (0)

Met Primary Endpoint (CDMS 71(34.5) 27 (13.1) 30 (14.7) 128 (20.8)

Conversion)

Comy d ITP Treatment (6 t 104 (50.5) 131 (63.6) 104 (51.0) 339 (55.0)

weeks)

Discontinued ITP Tr 31 (15.0) 48 (23.3) 70 (34.3) 149 (24.2)
Adverse Event 5(2.4) 10 (4.9) 20 (9.8) 35 (5.7)
Lost to Folfow-up 2(1.0) 0 0 2(0.3)
Other 23 (11.2) 38 (18.4) 49 (24.0) 110 (17.9)
Unknown 1(0.5) 0 1(0.5) 2(0.3)

ITP Study Status

Completed ITP* 51 (24.8) 84 (40.8) 74 (36.3) 209 (33.9)

Di i ITP? 84 (40.8) 95 (46.1) 100 (49.0) 279 (45.3)
?ésconn‘nuedon or before 03 Aug 14 (16.7) 13(13.7) 15 (15.0) 42(15.1)

f Tl.l

Discontinued after 03 Aug 2011°* 70 (83.3) 82 (86.3) 85 (85.0) 237 (84.9)

Dfscznn’nuedon or before 15 Aug 16 (19.0) 14 (14.7) 15(15.0) 45 (16.1)

2011°*

Discontinued after 15 Aug 2011%* 68 (81.0) 81 (85.3) 85 (85.0) 234 (83.9)
OLMP* N=60 N=25 N=24 N=109
kv(_‘.ompleled OLMP Rebif Treatment (96 7(11.7) 2(8.0) 6 (25.0) 15 (13.8)
weeks)

Di inued OLMP Rebif Treatment 53 (88.3) 23(92.0) 18 (75.0) 94 (86.2)
Adverse Event 5(8.3) 2(8.0) 2(8.3) 9(8.3)
Lost to Follow-up 0 0 1(4.2) 1(0.9)
Disease Progression 4 (6.7) 0 0 4(3.7)
Death 0 1(4.0) 0 1(0.9)
Other 44 (73.3) 20 (80.0) 15 (62.5) 79 (72.5)
LTFU - Treatment at entry N=17 N=9 N=9 N=35
LTFU - No treatment at entry N=14 N=36 N=34 N=84
Completed LTFU Period 0 0 0 0

e —————————————— r——————————
a 03 Aug 2011 = date of Amendment 5. Note that percentages provided in parentheses utilize the number of

Figure 6: Time to CDMS conversion during the ITP: Kaplan-Meier cumulative incidence

curves, ITT Analysis Set
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Table 28: Number of new or persisting T1 Gd-enhanced lesions during the ITP,
ITT Analysis Set

Cladribine Cladribine
New or Persisting T1 Gd-Enhanced Placebo 3.5 mglkg 5.25 mg/kg
Lesions {N=206) (N=206) (N=204)
Cumulative Number of Lesions
N {missing) 196 (10) 202 (4) 203(1)
Mean +SD 4.4116.79 1.35 £5.51 1.01 £5.63
Median 200 0.00 0.00
Q1; Q3 0.00; 5.00 0.00; 1.00 0.00; 0.00
Min, Max 0.0;34.0 0.0, 66.0 0.0, 75.0
Treatment Group Comparison
Ratio (SE) 0.148 (0.032) 0.126 (0.029)
Lesion reduction relative to placebo® 85.25 87.44
P-value® <0.0001 <0.0001
Number of Lesions per Subject per Scan
N {missing) 196 (10) 202 (4) 203 (1)
Mean +SD 0.97 +1.62 0.29 +0.97 0.61 £5.33
Median 0.33 0.00 0.00
Q1;Q3 0.00; 1.15 0.00; 0.14 0.00; 0.00
Min, Max 00,140 0.0,83 0.0;75.0
Treatment Group Comparison®
Point Estimate (SE) -0.286 (0.043) -0.286 (0.053)
95% CI (-0.333; -0.167) (-0.375; -0.167)
P-value® <0.0001 <0.0001
Source: Table 15.2.2.2.3 and Table 152224
a Cumulative reduction on the number of lesions relative to placebo: (1 - ratio) » 100.

b Comparison of cladribine vs placebo from the analysis of the cumulative number of new or persisting T1
Gd-enhanced lesions using a negative binomial model with treatment, region, and baseline T1 Gd-enhanced lesion
count as covariates and the log of the number of scans as an offset variable.

¢ Cladribine — placebo. Treatment difference point estimate (SE) and 95% Cl estimated using Hodges-
Lehmann estimate.

d P-value from 2-sided stratified nonparametric ANCOVA model on ranked data with fixed effects for treatment
and region with the baseline T1 Gd-enhanced lesion count as a covariate.

Table 29: Number of new or enlarging T2 lesions during the ITP, ITT Analysis Set

Cladribine Cladribine
Placebo 3.5 mg/kg 5.25 mg/kg
INew or Enlarging T2 Lesions (N=206) (N=208) (N=204)
[Cumulative Number of Lesions
N (missing} 196 (10) 202 (4) 203 (1)
Mean £SD 5.08 16.77 2.19 16.45 1.96 +4.28
Median 2.00 0.00 0.00
a1, Q3 0.00, 8.00 0.00; 2.00 0.00;2.00
Min, Max 0.0;41.0 0.0;65.0 0.0;27.0
Treatment Group Comparison
Ratio (SE) 0.216 (0.037) 0.274 (0.048)
Lesion reduction relative to placebo® 78.42 72.58
P-value® <0.0001 <0.0001
INumber of Lesions per Subject per Scan
N (missing) 196 (10) 202 (4) 203 (1)
Mean £SD 117 £1.87 0.4011.12 0.62 £1.90
Median 0.54 0.00 0.00
a1, Q3 0.00; 1.60 0.00; 0.33 0.00,0.43
Min, Max 0.0;19.0 0.0;10.5 0.0;18.0
Treatment Group Comparison®
Point Estimate (SE) -0.333 (0.085) -0.286 (0.073)
95% CI (-0.500; -0.167) (-0.429; -0.143)
P-value® <0.0001 <0.0001

Source: Table 15.2.2.2.8 and Table 15.2.2.2.9

a Cumulative reduction on the number of lesions relative to placebo: {1 — ratio) = 100.

b Comparison of cladribine vs placebo from the analysis of the cumulative number of new or enlarging T2
lesions using a negative binomial model with treatment, region, and baseline T2 lesion count as covariates and the
log of the number of scans as an offset variable.

c Cladribine — placebo. Treatment difference point estimate (SE) and 95% CI estimated using Hodges-
Lehmann estimate.

d P-value from 2-sided stratified nonparametric ANCOVA model on ranked data with fixed effects for treatment
and region with the baseline T2 lesion count as a covariate.
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Table 30: Number of combined unique active lesions during the ITP, ITT Analysis Set

Cladribine Cladribine
Placebo 3.6 mg/kg 5.25 mg/kg
Combined Unique Active Lesions (N=206) {N=2086) {N=204)
Cumulative Number of Lesions
N (missing) 196 (10) 202 (4) 203 (1)
Mean +SD 9.34 £12.22 3.31£11.03 2914773
Median 4.00 1.00 1.00
Q1; Q3 1.00; 13.50 0.00; 3.00 0.00; 2.00
Min, Max 0.0;68.0 0.0; 130.0 0.0;75.0
Treatment Group Comparison
Ratio (SE) 0.178 (0.030) 0.219 (0.037)
Lesion reduction relative to placebo® 82.20 78.08
P-value® <0.0001 <0.0001
Number of Lesions per Subject per Scan
N (missing) 196 (10) 202 (4) 203 (1)
Mean +SD 2.12+2.86 0.65 +1.80 1.20 £5.79
Median 1.00 0.14 0.13
Q1;Q3 0.25; 3.00 0.00; 0.43 0.00; 0.50
Min, Max 0.0;20.0 0.0;16.3 0.0;75.0
Treatment Group Comparison®
Point Estimate (SE) -0.667 (0.120) -0.625 (0.109)
95% CI (-0.971; -0.500) (-0.857; -0.429)
P-value® <0.0001 <0.0001
Source: Table 15.2.2.2. 13 and Table 15.2.2.2.14
a Cumulative reduction on the number of lesions relative to placebo: (1 — ratio) x 100.
b Comparison of cladribine vs placebo from the analysis of the cumulative number of CUA lesions using a

negative binomial model with treatment, region, and baseline CUA lesion count as covariates and the log of the

number of scans as an offset variable.

c Cladribine — placebo. Treatment difference point estimate (SE) and 95% CI estimated using Hodges-

Lehmann estimate.

d P-value from 2-sided stratified nonparametric ANCOVA model on ranked data with fixed effects for treatment

and region with the baseline T1 Gd-enhanced lesion count as a covariate.

7.3.5. Study 26593 ONWARD

Study 26593 ONWARD was a Phase IIb multicentre, randomised, double blind, placebo
controlled safety and tolerability study of cladribine in combination with IFN-f in patients with
active MS. The study was conducted from November 2006 to March 2012 at 50 sites in the US,
Russia, Spain and Italy. The study included males and females aged 18 to 65 years, weighing 40
to 120 kg, with active MS. The study treatments were:

1. Cladribine 3.5 mg administered as two courses separated by one year

2. Placebo

Patients were also treated with IFN-f3 (either IFN-[3-1a or [FN-§3-1b). There were 172 patients
randomised to treatment: 124 to cladribine 3.5 mg/kg and 48 to placebo. There were 111
(89.5%) patients in the cladribine 3.5 mg/kg group and 27 (77.1%) in the placebo who
completed the study. There were 120 (69.8%) females, 52 (30.2%) males and the age range was
18 to 64 years. The annualised qualifying relapse rate (95% CI) was 0.12 (0.08 to 0.17) in the
cladribine group and 0.32 (0.20 to 0.45) in the placebo, RR (95% CI) cladribine/placebo 0.37
(0.22 t0 0.63) p < 0.001. However, there was no apparent difference in survival between the two
groups for the first year of the study (Figure 7). The proportion of patients free of qualifying
relapse was 93 (75.0%) in the cladribine group and 25 (52.1%) in the placebo. There was no
significant difference between the groups in time to EDSS disability progression. There were no
new T1 gadolinium enhancing lesions in 104 (86.0%) patients in the cladribine group and 27
(56.3%) in the placebo. There were no new active T2 lesions in 65 (56.2%) patients in the

cladribine group and 14 (19.2%) in the placebo.
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Figure 7: Amendment 1 and 2 time to first qualifying relapse: Kaplan-Meier Cumulative
incidence curves (ITT Population)
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7.3.6. Evaluator commentary: other efficacy studies

The five other efficacy studies were generally supportive of efficacy but did not relate to the
proposed amendments to the indications. The sponsor has not referred to these studies in the
Product Information document and does not appear to be basing any claims upon them.

7.4. Analyses performed across trials: pooled and meta analyses

There were no analyses performed across trials or meta-analyses. The Integrated Summary of
Efficacy discussed Study 25643 CLARITY, Study 27820 CLARITY Extension and Study 26593
ONWARD.

7.5. Evaluator’s conclusions on clinical efficacy

The sponsor has demonstrated efficacy compared to placebo in Study 25643 CLARITY which
has been previously submitted and evaluated.

Efficacy was demonstrated using qualifying relapse rate as the primary efficacy outcome
measure. Disability progression was measured using EDSS. There was a statistically and
clinically significant benefit for cladribine in comparison with placebo for both of these outcome
measures. Hence there are sufficient data to support: ‘to reduce the frequency of clinical relapses
and to delay the progression of physical disability’ being included in the indication.

There are limited data in support of removing the 2 year limit on treatment. Although

Study 27820 CLARITY Extension is supportive of the LLLL (total dose 7 mg/kg over 4 years)
treatment group over the HLLL (8.5 mg/kg over 4 years) and does provide some support for
extending the duration of treatment, and total exposure, to 7 mg/kg over 4 years, there are a
number of limitations to the study. These limitations are:

e Study 27820 CLARITY Extension did not have a primary efficacy outcome measure and was
not designed primarily to demonstrate efficacy.
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o The sponsor argues for efficacy based on a post hoc selection of ‘key’ efficacy variables.

o The overall efficacy results were inconsistent and the statistically significant findings were
not clearly of clinical significance.

e The MRI outcome measures were more convincing of efficacy than the clinical outcome
measures.

The sponsor has not provided any data that explores the lowest effective dose. This was
identified as a major issue at the time of initial approval but has not subsequently been
addressed by the sponsor.

8. Clinical safety

8.1. Studies providing evaluable safety data

8.1.1. Pivotal studies that assessed safety as the sole primary outcome
There were no pivotal studies that assessed safety as the sole primary outcome.

8.1.2. Pivotal and/or main efficacy studies

There were two pivotal studies conducted in patients with the proposed indication, RRMS;
Study 25643 CLARITY and Study 27820 CLARITY Extension.

8.1.3. Other studies
8.1.3.1. Other efficacy studies
There were five other efficacy studies:
e Study 2-CdA-MS-SCRIPC, a Phase II study in patients with RRMS.
e Study 2-CdA-MS-001, a Phase III study in patients with PPMS.
e Study 2-CdA-MS-SCRIPP, a Phase II study in patients with Chronic Progressive MS (CPMS).

o Study 28821 ORACLE, a Phase III study in patients with a first clinical event at high risk of
converting to MS.

o Study 26593 ONWARD, a Phase IIb in patients with active MS.
8.1.3.2.  Studies with evaluable safety data: dose finding and pharmacology

There were nine clinical pharmacology studies: Study IXR-102-09-186, Study 25803, Study
26127, Study 1XR-101-09-186, Study 6226/6414, Study 93-220, Study JK-6251-1, Study 26486
and Study 27967.

The safety data from the clinical pharmacology studies are limited by the short duration of drug
exposure and follow-up.

8.1.3.3.  Studies evaluable for safety only
Study 2-CdA-MS-SCRIPB

Study 2-CdA-MS-SCRIPB was a Phase I, double blind, placebo controlled, Parallel group
crossover study in patients with progressive MS (PPMS). The study was of 12 months duration
and was conducted in 11 patients. The study included patients with PPMS, aged between 21 and
55 years age and able to ambulate a minimum of 25 feet. The study treatments were:

1. Cladribine 2.1 mg/kg (0.07 mg/kg/day subcutaneously for 5 days per course, for 6 courses)
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2. Cladribine 0.7 mg/kg (0.07 mg/kg/day subcutaneously for 5 days per course, for 2
courses), followed by an additional four courses in the second phase

3. Placebo, followed by cladribine 2.1 mg/kg (0.07 mg/kg/day subcutaneously for 5 days per
course, for 6 courses) in the second phase

The efficacy outcome measures were EDSS, SNRS and MRI brain scan at the end of each 6 month
phase. The safety outcome measures included AEs, clinical laboratory tests and vital signs.
There were 11 patients entered into the study, ten entered the second phase and a further two
discontinued during the second phase. There were eight females, three males and the age range
was 35 to 55 years.

During the initial phase TEAEs were reported in seven (87.5%) patients treated with cladribine
and three (100%) treated with placebo. The commonest TEAE was urinary tract infection in
four subjects in the cladribine group. Lymphopaenia occurred in all the cladribine treated
patients. TEAEs were reported in all patients in the retreatment phase. One patient developed
herpes zoster infection. There were no deaths or SAEs. No hypothesis tests were performed on
the efficacy data.

Study 2-CdA-MS-SCRIPA

Study 2-CdA-MS-SCRIPA was an open label, Phase II, ‘proof-of-concept’ study in patients with
progressive MS (PPMS). The study was conducted at a single centre in the US from

December 1989 to May 1998. The study included male or female patients, aged 21 to 55 years,
with PPMS who were not severely disabled or wheelchair bound. The study treatment was:
cladribine 3.65 mg/kg (0.87 mg/kg/day over 7 days as a continuous infusion, for six courses,
monthly). Three patients received half of this dose. The efficacy outcome measures were
neurological symptoms and disability scores: EDSS and SNRS scales. The study included seven
patients: five females and two males. Total exposure ranged from 1.21 to 5.10 mg/kg. The most
commonly reported TEAE was nausea, in four (57.1%) patients, and insomnia was reported in
four (66.7%) of six patients who entered the follow-up phase. There was one death due to
cardiac arrest 3 years after last dose of cladribine. SAEs were reported in three patients
(pancytopaenia, gastrointestinal haemorrhage, bronchitis, pneumonia, pyelonephritis, sinusitis,
haemoglobin decreased, MS, haemangioma, skin lesion). Three patients discontinued study
treatment, one because of an AE. Lymphocyte count shifted from normal to low in four (57.1%)
patients and Grade 3/4 lymphocyte toxicity was recorded in six (85.7%) patients.

PREMIERE Registry

PREMIERE Registry was a long-term safety monitoring study. The study included patients who
had participated in CLARITY, CLARITY Extension, ONWARD, ORACLE and Study 27967. The
study is ongoing and the report providing interim data is dated May 2016. The data were
collected using telephone contacts every 3 months for 2 years, then yearly. Data from 1153
patients are included in the registry, but patients from Study 27967 and those with non-
matching record numbers are excluded from the safety analysis, leaving 1,133 patients in the
safety analysis. There were 941 patients who had received at least one dose of cladribine, with a
mean (SD) total dose of 4.742 (2.082) mg/kg. There were 192 patients who had received
placebo, with no cladribine exposure. In the cladribine group, 319 (33.9%) patients were
subsequently exposed to other disease modifying drugs, predominantly IFN-§ (Table 31).
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Table 31: DMD of special interest, Safety Set

Never Exposed to Exposed to
Cladribine Cladribine Total
DMD of Special Interest Grouping (N=192) (N=941) (N=1133)
Preferred Term N(%) N{%) N{%)
Subjects with any DMD of special interest 86 ( 44.8) 319 ( 33.9) 405 ( 35.7)
Alemtuzumab 1{ 0.5 Q 1( 0.1)
Dimethyl Fumarate 0 2 ( 0.2) 2 ( 0.2)
Fingolimod 10 { 5.2) 33 [ 3.5) 43 ( 3.8)
Fingolimod 3 {( 1.8) 70 0.7) 10 ( 0.9)
Fingolimod Hydrochloride 8 ( 4.2) 27 ( 2.9) s ( 3.1)
Glatiramer Acetate 12 { 6.3) 91 ( 9.7) 103 ( 9.1)
Interfercn Beta 60 ( 31.3) 216 ( 23.0) 276 ( 24.4)
Betaseron /01229701/ 2 1.0) 9 ( 1.0) 11 [ 1.9)
Interferon Beta 1{ 0.5 Q 1( 0.1)
Interferon Beta-la 50 ( 26.0) 167 ( 17.7) 217 ( 19.2)
Interferon Beta-1b 10 { 5.2) 49 ( 5.2) 59 [ 5.2)
Mitoxantrone 6 ( 3.1) 8 ( 0.9 14 ( 1.2)
Mitoxantrone 1( 0.5) 5 ( 0.5) € ( 0.5)
Mitoxantrone Hydrochloride 5 ( 2.6) 3 ( 0.3) 8 ( 0.7)
Natalizumab 12 { 6.3) 22 [ 2.3) 34 ( 3.0)
Teriflunomide 0 3 ( 0.3) 3 ( 0.3)

The reporting peried is from end of previcus clinical trial to end of Premiere registry.
WHODRUG September 2014.

DMD of special interest is a custom gquery.

Table T-DMD produced on the 20APR16

RECORD MS registry

A prospective, observational, post-authorisation study of cladribine tablets in cladribine-naive
patients in the Australian Patient Familiarisation Program and is discussed in the Safety section
below.

8.2. Studies that assessed safety as the sole primary outcome
There were no pivotal studies that assessed safety as the sole primary outcome.
8.2.1. Patient exposure
Integrated safety analysis

In the integrated safety analysis there were 1976 patients exposed to cladribine, for a total of
8650.16 patient years of follow-up and 802 patients exposed to placebo for a total of 2361.13
patient years follow-up. Cumulative dose was in the range > 0 to 3.5 mg/kg for 439 patients,
> 3.5 to 5.25 mg/kg for 759, > 5.25 to 7.0 mg/kg for 418, > 7.0 to 8.75 mg/kg for 213 and

> 8.75 mg/kg for 147.

Clinical pharmacology studies

In Study IXR-102-09-186 there were 26 patients with MS exposed to single doses of three
treatments: cladribine 3 mg orally, cladribine 10 mg orally and cladribine 3 mg IV.

In Study 25803 there were 16 patients with MS exposed to a single oral 10 mg dose and a single
3 mg IV dose.

In Study 26127 there were 16 subjects exposed to two single 10 mg doses of cladribine, one
each in the fed and fasted states.

In Study IXR-101-09-186 there were 12 patients exposed to three oral and one IV single doses
of 3 mg cladribine.

In Study 6226 / Study 6414 there were 61 patients with haematological malignancies or solid
tumours exposed to intravenous doses in the range of 2.5 to 21.5 mg/mz2/day.
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In Study 93-220 ten patients with advanced malignancy were exposed to cladribine 1 mg/mL
oral solution, 0.28 mg/kg/day for 5 days, followed by a month break, then cladribine 1 mg/mL
[V solution (Leustatin), 0.14 mg/kg/day administered intravenously over 2 hours, daily for 5
days.

Study JK-6251-1 there were nine patients with lymphoid malignancies exposed to cladribine 1
mg/mL solution, 0.06 to 0.09 mg/kg/day continuous IV infusion for 7 days, for up to three
courses.

In Study 26486 there were 17 patients with MS exposed to the combination of IFN-f-1a 44 pg
every second day and cladribine 10 to 20 mg daily for 5 days.

In Study 27967 18 subjects received up to two single doses of cladribine 10 mg orally.
Pivotal studies

In Study 25643 CLARITY there were 454 subjects enrolled to have 5.25 mg/kg, and 390 (85.9%)
received the full course of treatment; 430 subjects enrolled to have 3.5 mg/kg, and 395 (91.9%)
received the full course of treatment; and 435 enrolled to receive placebo.

In Study 27820 CLARITY Extension there were 98 patients exposed to LLPP (total dose 3.5
mg/kg), 92 to HLPP (total dose 5.25 mg/kg), 186 to LLLL (total dose 7 mg/kg), 186 to HLLL
(total dose 8.25 mg/kg) and 244 to PPLL (total dose 3.5 mg/kg).

Other efficacy studies:

In Study 2-CdA-MS-SCRIPC there were 26 patients with RRMS exposed to 2.1 mg/kg over an 8
month period, and 23 exposed to placebo. Twelve patients were entered into an open-label
extension study and received a mean dose of 1.38 mg/kg over a mean duration of 22.8 months.

Studies for other indications:

In Study 2-CdA-MS-001 there were 52 patients with PPMS exposed to cladribine 2.1 mg/kg, 53
to cladribine 0.7 mg/kg and 54 to placebo.

In Study 2-CdA-MS-SCRIPP there were 48 patients with CPSS exposed to cladribine: 25 to
cladribine 2.8 mg/kg and 23 to cladribine 1.4 mg/kg.

In Study 28821 ORACLE there were 204 patients with a first clinical event at high risk of
converting to MS randomised to cladribine 5.25 mg/kg, 206 to 3.5 mg/kg and 206 to placebo.
There were 99 (48.5%) who completed the fill course for 5.25 mg/kg and 131 (63.6%) for 3.5

mg/kg.

Study 26593 ONWARD there were 124 patients with active MS exposed to cladribine 3.5 mg in
combinations with IFN-f3, and 48 exposed to placebo.

8.3. Adverse events
8.3.1. All adverse events (irrespective of relationship to study treatment)
8.3.1.1.  Integrated safety analyses

In the integrated analysis of safety the rate of AEs was 122.79 /100PY for cladribine and
111.73/100 PY for placebo. Lymphopaenia and leukopaenia were more common with
cladribine, but other than this the profile of common adverse events for cladribine was similar
to that for placebo.

8.3.1.2.  Main/pivotal studies that assessed safety as the sole primary outcome

Not applicable.
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8.3.1.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY there were 2712 TEAEs reported in 381 (83.9%) patients in the
cladribine 5.25 mg/kg group, 2514 in 347 (80.7%) of the 3.5 mg/kg group and 1958 in 319
(73.3%) of the placebo (Table 32). Lymphopaenia was reported in 143 (31.5%) patients in the
5.25 mg/kg group, 93 (21.6%) of the 3.5 mg/kg and eight (1.8%) of the placebo.

In Study 27820 CLARITY Extension TEAEs were reported in 74 (75.5%) patients in the LLPP
(total dose 3.5 mg/kg) group, 71 (77.2%) in the HLPP (total dose 5.25 mg/kg), 149 (80.1%) in
the LLLL (total dose 7 mg/kg), 149 (80.1%) in the HLLL (total dose 8.25 mg/kg) and 194
(79.5%) in the PPLL (total dose 3.5 mg/kg) (Table 33). Blood and lymphatic disorders were
more common in the LLLL (total dose 7 mg/kg) and HLLL (total dose 8.25 mg/kg) groups: 17
(17.3%) patients in the LLPP (total dose 3.5 mg/kg) group, 12 (13.0%) in the HLPP (total dose
5.25 mg/kg), 78 (41.9%) in the LLLL (total dose 7 mg/kg), 82 (44.1%) in the HLLL (total dose
8.25 mg/kg) and 81 (33.2%) in the PPLL (total dose 3.5 mg/kg).

Table 32: Overall summary of most common treatment emergent adverse events
(reported in = 1% of patients in the cladribine groups) during the study by treatment
group, Safety Population
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Table 33: Treatment emergent adverse events in 25% of subjects in any treatment group
during Study CLARITY EXT by treatment group, Safety Analysis Set

LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 ma/kg/ 5.25 malkg/ Placebo/
3.5 mglkg/ 5.25 mglkg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 mglkg Total
(N=98) (N=92) (N=188) (N=188) (N=244) (N=808)
System Organ Class Subjects Subjects Subjects Subjects Subjects Subjects
Srlisried tih . S, — NC%) N(%) N0 NOW)
Subjects with any AEs 74 (75.5) 71(77.2) 149 ( 80.1) 149 ( 80.1) 194 ( 79.5) 637 (79.0)
Blood And Lymphatic System 17(17.3) 12(13.0) 78(41.9) B2(44.1) B1(33.2) 270 ( 33.5)
Disorders
Leukopenia 1( 1.0) 2¢:2.2) 19(10.2) 20(10.8) 12( 4.9) 54( 6.7)
Lymphopenia 9(92) 7(786) 68 ( 36.6) 76 (40.9) 69 (283) 229 (284)
Neutropenia 2(20) 2(22) 7(38) 10( 5.4) 7(29) 28( 3.5)
Ear and Labyrinth Disorders 7(71) 1(1.1) 9( 4.8) 9( 4.8) 7(29) 33(4.)
Vertigo 5(51) 111 6(32) 5(27) 5( 2.0) 22(27)
Gastrointestinal Disorders 27 (27.6) 19(20.7) 40( 21.5) 37(19.9) 83(21.7) 176 (21.8)
Diarrhoea 7(7.9) 6( 6.5) 6(3.2) 9( 4.8) 14( 5.7) 42( 52)
Nausea 8(82) 4( 43) 11( 5.9) 7(38) 10( 4.1) 40( 5.0)
Toothache 4(41) 6( 65) 5(27) 3( 16) 4( 16) 22(27)
Vomiting 1(1.0) 5( 54) 5(27) 0 4( 16) 15( 1.9)
General Disorders And 20(20.4) 11(12.0) 33(17.7) 29(156) 42(17.2) 135(16.7)
Administration Site Conditions
Fatigue 5( 51) 5( 54) 8(43) 10( 54) 12( 49) 40( 5.0)
Influenza Like lliness 5( 5.1) 2(22) 14( 7.5) 9( 48) 11( 4.5) 41( 5.1)
Infections And Inf i 48 (49.0) 44 (47.8) 91(48.9) 87 ( 46.8) 110(45.1) 380 ( 47.1)
Bronchitis 6(61) 7( 7.6) 1{ 0.5) 12( 6.5) 17( 7.0) 43( 5.3)
Influenza 11(11.2) 10( 10.9) 16 ( 8.6) 23(124) 17(7.0) T77( 986)

Table 33 continued: Treatment-emergent adverse events in 25% of subjects in any
treatment group during Study CLARITY EXT by treatment group, Safety Analysis Set

LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 malkg/ 5.25 molkgf Placabof
3.5 mg/kg/ 5.25 mg/kg/ Cladribine Cladribine Cladribine
Placebo Placaebo 3.5mg/kg 3.5 mg'kg 3.5mg/kg Total
(N=28) (N=92) (N=188) (N=188 (N=244) (N=808)
System Organ Class Subject Subject Subjects Subjects Subj Subject
Praferred Term N(%) N{%) N{%) N(%) N{%) N(%)
Nasopharyngitis 19(19.4) 15 ( 16.3) 22(11.8) 28(15.1) 45(18.4) 129 ( 16.0)
Upper Respiratory Tract Infection 8(82) 9(98) 17( 9.1) 20 (10.8) 19( 7.8) 73(9.)
Urinary Tract Infection 6( 6.1) 4( 4.3) 17( 9.1) 16( 8.6) 17( 7.0) 60( 7.4)
M logkeletal And C tiy 27(27.6) 30(328) 44 (23.7) 47 { 25.3) 61(25.0) 209(25.9)
Tissue Disorders
Arthralgia 5(51) 4( 43) 5( 27 B8(43) 13( 53) 35( 4.3)
Back Pain 9( 92) 9( 98) 16( 86) 18( 9.7) 28(115) 80( 9.9)
Pain In Extremity 8(82) 6( 65) 10( 54) 10( 54) 11{ 45) 45( 58)
Nervous Systam Disorders 21(214) 22(239) 35(18.8) 48 (25.8) 57 (234) 183 (22.7)
Headache 20(20.4) 16 ( 17.4) 21(11.3) 25(12.4) 38 (15.6) 120(14.9)
Psychiatric Disorders 14 (14.3) 6( 6.5) 14( 7.5) 17( 9.1) 26{11.9) 80( 9.9)
Anxiety 5( 5.1) 2(22) 4(22) 5(27) 7(29) 23( 2.9)
Depression 6( 6.1) 1( 1.1 6{332) 5( 27 g9( 37) 27( 3.3)
Vascular Disorders 5(5.1) 9( 98 7(38) 11(59) 11( 4.5) 43( 5.3)
Hypertension 4( 4.1) 5( 54) 5¢ 2.7} 2(11) T{29) 23(29)

Dictionary Coding: MedDRA Version 11.0.
Source: Table 15.3.2.5 and Table 15.3.2.46.

8.3.1.4. Other studies
Other efficacy studies

In Study 2-CdA-MS-SCRIPC TEAEs were reported in all patients: 26 (100%) of the cladribine
group and 23 (100%) of the placebo. Injection site reactions were more common with
cladribine (Table 34).
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Table 34: Most common treatment emergent adverse events during double blind phase

System Organ Class Cladribine 2.1 mg/kg Placebo
Preferred Term N=26 N=23
n (%) n (%)

General disorders/
Administration site conditions

Fatigue 17 (65.4) 15 (65.2)
Injection site bruising 12 (46.2) 6(26.1)
Asthenia 11(42.3) 10 (43.5)
Gait disturbance 8(30.8) 11(47.8)
Injection site hemorrhage 5(19.2) 5(21.7)
Injection site erythema 4(15.4) 0(0)
Injection site irritation 4(15.4) 1(4.3)
Injection site pain 4(15.4) 3(13.0)
Pyrexia 4(15.4) 2(8.7)

Infections and Infestations

Upper respiratory tract infection 8 (30.8) 4(17.4)
Nasopharyngitis 7(26.9) 5217
Urinary tract infection 6(23.1) 7(30.4)
Influenza 5(19.2) 5217
Injury, Poisoning, Procedural
Complications
Contusion 6(23.1) 6(26.1)
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Table 34 continued: Most common treatment emergent adverse events during double
blind phase

Musculoskeletal/Connective
Tissue disorders

Muscle weakness 11 (42.5) 12 {52,2)
Muscular spasms 4(154) A(13.0)
Myvalgia 4(15.4) 00y

Pain in extremity 3(1L.5) J{17.4)

Nervous System disorders

Hypoacsthesia 12(46.2) D301
Paraesthesia 8 (30.%) 2 (8.7
Balance disorder T(26.9) 9(39.1)
Headache 5(19.2) 13 (56.5)
Dizriness 1(1L.5) 5217
Hemiparesis 3(1L.5) 1 (4.3)

Pswehlatric disorders

Depression 6{23.1) 6(26.1)
Stress 4{154) 1{4.3)
Anxicty LS 3(13.00
Insomnia s 4(17.4)

Renal and Urinary dbvorders
Micturition urgency 5(19.2) (1309

Respiratory,  Thoracic  and
Mediastinal disorders

Cough J(11.5) 1{4.3)
Vascular disorders

Hypertension 3115 0 (0}

*Most common AEs are defined as those reported by =107 of the subjects in the cladnbine treated group.
1Hl.:h_jc'u:h expenencing same AE more than once are counted only once.

Studies with evaluable safety data: dose finding and pharmacology

In Study IXR-102-09-186 three TEAEs were reported, all with the 3 mg oral dose: headache in
two patients and vomiting in one.

In Study 25803 there were two TEAESs reported with the 10 mg oral dose and five with the 3 mg
IV dose.

In Study 26127 there were three TEAEs (mild MS, pharyngitis, gastroenteritis).

In Study IXR-101-09-186 there were 12 TEAEs were reported in nine patients. The most
frequent TEAE was headache in three patients.

Studies evaluable for safety only

In Study 2-CdA-MS-001 TEAEs were reported in 52 (100%) patients exposed to cladribine
2.1 mg/kg, 53 (100%) to cladribine 0.7 mg/kg and 53 (98%) to placebo.
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In Study 2-CdA-MS-SCRIPP TEAEs were reported in 25 (100%) patients in the cladribine 2.8
mg/kg group and 21 (91%) in the cladribine 1.4 mg/kg. The commonest TEAE was injection site
inflammation.

In Study 28821 ORACLE TEAEs were reported in 164 (80.4%) patients in the cladribine 5.25
mg/kg group, 168 (81.6%) in the 3.5 mg/kg and 162 (78.6%) in the placebo. Lymphopaenia was
reported in 48 (23.5%) patients in the cladribine 5.25 mg/kg group, 23 (11.2%) in the 3.5
mg/kg and none in the placebo (Table 35).

In Study 26593 ONWARD TEAESs were reported in 119 (96.0%) of the cladribine 3.5 mg/kg
group and 36 (75.0%) of the placebo.

In the PREMIERE Registry, there were new disease diagnoses in 218 (23.2%) of the cladribine
exposed group and 51 (26.6%) of the placebo (Table 35). There were new neoplastic diagnoses
in nine (1.0%) of the cladribine exposed group and one (0.5%) of the placebo. There were new
herpes zoster infection diagnoses in 26 (2.8%) of the cladribine exposed group and two (1.0%)
of the placebo. There were new other severe infection diagnoses in 13 (1.4%) of the cladribine
exposed group and three (1.6%) of the placebo. AEs were reported in 332 (35.3%) of the
cladribine group and 76 (39.6%) of the placebo. Severe infection was reported in six (0.6%)
patients in the cladribine group and two (1.0%) in the non-exposed. Opportunistic infection was
reported in 31 (3.3%) patients in the cladribine group and six (3.1%) in the non-exposed.
Herpes infection was reported in 29 (3.1%) patients in the cladribine group and five (2.6%) in
the non-exposed. Malignant or unspecified tumours were reported in 11 (1.2%) patients in the
cladribine group and one (0.5%) in the non-exposed (Table 36).

Table 35: Incidence of most common treatment-emergent adverse events (reported by
5% or more subjects) by MedDRA Preferred Term, Safety Population

Cladribine Cladribine

5.25 mg/kg 3.5 mg/kg Placebo

(N=204) (N =206) (N =206)
Preferred Term n (%) n (%) n (%)
Headache 57(27.9) 64 (31.1) 55(26.7)
Nasopharyngitis 35(17.2) 33(16.0) 37 (18.0)
Lymphopenia 48 (23.5) 23(11.2) 0
Nausea 22(10.8) 23(11.2) 19 (9.2)
Upper respiratory tract infection 23(11.3) 18 (8.7) 16 (7.8)
Fatigue 15(7.4) 15(7.3) 19 (9.2)
Influenza 14 (6.9) 21(10.2) 13 (6.3)
Pharyngolaryngeal pain 14 (6.9) 10 (4.9) 10 (4.9)
Back pain 13 (6.4) 15(7.3) 12 (5.8)
Dizziness 12 (5.9) 16 (7.8) 18 (8.7)
Abdominal pain upper 10 (4.9) 15(7.3) 4(1.9)
Arthralgia 10 (4.9) 14 (6.8) 11 (5.3)
Pharyngitis 10 (4.9) 9(4.4) 11(5.3)
Diarrhoea 9(4.4) 15(7.3) 13(6.3)
Blood creatine phosphokinase increased 6(2.9) 14 (6.8) 12 (5.8)
Toothache 6(2.9) 14 (6.8) 7(3.4)
Abdominal pain 5(2.5) 9(4.4) 12 (5.8)
Insomnia 5(2.5) 8(3.9) 11(5.3)

Source: Table 10-50
Dictionary Coding: MedDRA version 11.0.
Preferred term sorted by decreasing incidence in the Cladribine 5.25 mg/kg group.
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Table 36: New disease diagnosis, by diagnosis condition, System Organ Class and

Preferred term, Safety Set

Hever Dxposed to

Hew Disgnosie Condition Cladribine Exposed to Cladribine Total
Boty Gystem Organ Class iNs192) (=41} IM=113131
Freferred Ters NN Hiv) Min)
Bubjects with amy Mew Disésss Disgnoals ailnce end of 81 (| 2e.8) 218 { 23.3) 240 0 23.7)
elinieal trial
Cancer 11 0.5) $ i 1.8) 1 1 6.%
Baoplasms Banign, Malignant And Unapecifisd (Incl Cyats 11 6.5 ${ 1.8) 10 1 6.9
And Polypal
fireast Cancer - H G.1} i1 0.1}
Breast Cancer Svage Ii - { 0.1) i1 0.1}
Corvix Carcincea Evage © 11 0.%) | i1 0.1}
Colon Cancer Gtags O 1] 1§ 0.1) 310 0.1}
Lung Meoplass 0 14 6.1) 110 0.1}
Hasopharyrgeal Cancer [] id 6.1) 10 &.1
Pactal Adenccarcinons [ 1 { 9.1) 110 6.1)
Thyroid Rdenons @ 2 {0 0.2} 2 1 9.2)
Urerine Lelomyosa [} 14 0.1) 110 0.1}
Bome Marrew Disorder: Hasmatological Tomicity [ 24 0.2) 2 0.2}
Blood And Lysphatic Eyetes Discorders [ 2 { 0.3) 2 1 0.3
Leukopenia [] 2 { 0.3) 30 0.2
Neutropsnla [ 140 6.1} 30 0.1)
Ciber Done Marrow / Haemstological Dissrder (Including lew 11 0.8 1w { 1.1} i1 1 1.0
Lysphopenial
Other Bone Marrow / Haemotological Disorder (Including Hew
Lysphopenlal (Cont {nusd)
Blood And Lysphatic Eystsas Disordars 11 0.5 8 i 1.0) 10 1 0.9
Immuns Thrombocytopsnle Purpurs 1] 1 { 6.1) 110 0.1}
Iren Deficliency Amaemia L 2 { 0.2} 21 0.2]
Ly=ghopenia 10 0.8} £ 1 0.8 T 0.4
Heutropeniia L 1§ 0.1) 11 0.1}
ThroEbayt opefila L 1 { 0.1) 11 0.1}
Neoplasms Benign, Mal lgnant Ard Unepsclifisd (Incl Cysts [ 1 4 6.1) 110 6.1}
And Palyps)
Polycythae=ia Yera -] 1 { 0.1) 11 0.1}
Herpea Zoater 21 1.0} 24 0 2.8) an i 2.%)
Infectione Amd Infestations i 1.00 0 I.8) o0 3.5
ierpeas Zostesr 11 6.5} a2 { 3.3 23 0 2.0}
Harpes Zostesr Disssminatsd 11 0.5 d i 0.3} 30 0.3
Varicella 110 0.5 T 1 ] 4 1 O.4}
Abaceaa 30 1.4} & 1 0.4) T 0.&)
Casnrointeatinal Disordera 11 0. 1§ 9.1) 2 1 0.2
Teoth Disorder 10 0. 1{ 0.1 210 0.2
General Discrders And Adsinlstration Slte Condit lons (1] 1 { 0.1) 10 6.1
Injection Site Reaction -] 10 0.1} 11 0.1
Infecticns And Inisotations 21 1.00 { 0.2} a1l 0.
Abproas 20 1.00 10 0.1} 20 0.
Tooth Absooss a 110 0.1} i1 0.1
thar Severes Infectlions 3L 1.€1 ¥ § 1.4) 1& 1 L.41
Gastrolntestinal Disordsars -] i 0.2} a1l o,
Entarccalitia -] 10 0.1) 11 &.1)
Food Polsoning -] 110 0.1} i1 0.1
Senaral Disorders And Adsinistration Bite Conditions -} 110 0.1} i1 ©.1)
Pyrexia Ll 11 9.1} i1 0.1
Infect lone And Imfestat jons 3L 1.%1 010 1. 13 1 1.1
Cystitis ] 10 0.1} 1l 0.1
Lobar Preumonla LI &8.% ('] 11 0.1
Oral Herpss 1 1 08.% 10 9.1} a3 1 6.3
Freunania L 1 ©.3) 2 1 @.2]
Frounonia Viral -] 11 ©.1} i1 @1l
Poat Procodural Frewmonia ] 11 @.1) i1 8.1l
Pulncnary Tubsrculosis ] 10 0.3 10 .3l
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Table 36 continued: New disease diagnosis, by diagnosis condition, System Organ Class
and Preferred term, Safety Set

fever Expoded 1o

Hew Disgnoaia Condition Cladribine Exposed to Cladribine Total
Body Eyetem Organ Clase (N=192} (MH=941) fH=11313}
Fraferred Terw Min LAY Hinl
Other Gevere Infections [Continued}
Elnunitin o d 0 0.3} 21 0.
fraphylococcal Tnfectlon 11 0.%) L] T |
Upper Resplratory Tract Infection [} 14 0.1} 11 0.1
Urinary Tract Infection ] 10 0.1) 11 0.1
lervous System Disorders -] 10 0.1} L1 o1
Radiculitie L] 1i o1} L1 e
Rasplratory, Thoracle And Mesdlastinal Dlsordsrs (] 14 6.1} 11 8.1
Asthma 1] 1 ¢ 0.1) 11 6.1l
Ciher New Disecase/Conditicon 42 1 25.% 82 1 19.3) 224 1 In.0)
Bleod And Lysphatic Byste= Discrders 21 1.0) &1 0.6} LI - |
Aracnia o 10 0.1} 11 el
Iron Defliclency Anaenla 10 0.5 14 0.0 21 8.
Lymphopenla 11 0.%) L] A T |
Keutropenla (-] 2 { 0.32) 21 b.21
Pancytopenla [ 10 0.1) 11 8.1
Thronbocytopenic Purpuzs [ 14 0.3} 10 0.1
Cardiac Disorders YU 1.4} &1 0.8) * 1 0.0
Arrhythala ] 1 { 0.1) L1 0.1)
Arrial Flutter L O - Y ) FO - |
Bradycardia L} L1 8.1 110 0.11
Cardl oaypopat hy L] 21 8.3 210 0.3
Dlastolic Dyefunctlon 11 8.% [ ] 10 0.1
Laft Ventricular Hypsrtrophy T -] [ 10 6.10
Myccardial lechaemias 2 11 el 110 &1
Pericardicie 11 8.9 [ 110 0.1
Tachyeardia 11 8% - 10 0.1
Har And Labyrinth Disorders 11 8% a1 8.2 »Lo8.0)
feafnens [ A I | 110 6.11
Vercigo 11 8.% o 10 0.1
Vercigs Poslelenal o 11 8.1 10 8.1
Endeocrine Disorders 11 2.5 oL w20 L.
Autolmunes Thyrolditis [+ 21 8.21 210 0.2
Basadow's Dilssass 0 11 6.1 10 ©.11
Gaoitre 1 &8.%) 4 1 B.4) B0 .40
Wyparthyroldien ] 11 8.1 110 0.1)
Hypsshyroldien L 21 0.2 21 .21
Thyrolditis L} L1 el 10 0.10
Eye Disorders 21 1.9 T 8.7 #1008
Astigmatien 10 0.5 [} 10 0.1}
Blepharoopass B 11 81 14 2.1)
Cataract ] a1 6.3 3L 8.2)
Corneal Degensration ] 11 el 14 0.1
Glawcoms 1§ 2% [ 11 a.1)
Hypermstrepla ] 11 6.1 11 0.1)
Macular Degeneraticn ] L1 o1l 1{ 2.1)
Meikemianitin ] 11 B 14 90.11
optic Atrcphy 10 0.5 L1oeal 2 f 2.2)
Ret incpathy ] 11 9.3 11 2.1)
Castrointestinal Disorders 34 1.4} 1 3.4 a2 i 1.8
Abdeminal Faln ] a1 &2 2§ @.3)
Chronle Caatritia 11 0.8} 4 1 Q.4] 0 0.4)
Calitim 10 0.%) 21 0.21 3L 0.3
Constipation L] 21 0.2 21 08.2)
Diaphragmat ic Hernla ] L1 8.1l 1 { 0.1)
Dlarchoss 1t 0.5 21 9.3 I I ]
Diverticulus 10 058 o 1 i e
Dusdanicis ] L1 0.1 11 0.1)
Ersaive Oescphagitis ] L1 8.1l 11 6.1}
Castritie ] £1 4W £ 4 0.4
Gagtrinia Ercalwve 2 4 1 9.2 2 1 8.2
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Table 36 continued: New disease diagnosis, by diagnosis condition, System Organ Class
and Preferred term, Safety Set

lover Expoesd to

fiew Diagnosle Conditicn Cladribine Exposed to Cladribine Total
Body System Organ Clasas IHs1921 iNstdl) iNsL130)
Preferved Ters KN} L] Hivy
Ciher New Digease/Condition (Continued)
Castritia Hasmorrhagic -] 11 110 6.1}
Casrrsdusdensl Ulser a 11 1L 8.1)
Pancreatitle Chronic 11 0.5 ] 14 2.1}
Salivary Oland Calculus ] 11 0.1 1§ o.1)
Btomatitie [} 11 0.1 11 9:1)
Canaral Discrders And Administration fite Conditliona 21 1.4 b I R S0 0.4)
Asthania L1 a.%l -] 10 0.1)
Chest Pailn -] 11 o.11 1§ 2.1)
Influenza Like Illnesa L1 o.% 11 ©.11 21 0.2)
Fatn -] 11 .11 10 0.1)
Hepatoblliary Disorders L] 11 8.1) 16 0.1}
Cholelithiasin L] 11 8.1 1t o.1)
Immune Cystea Disorders 11 o.% 11 0. 21 a.1
Geasonal Allergy L1 oW i1 8. a2 1 2.2
Infectiona And Infestaticna 11 7. T 1 T.1 #2 0 T.2)
Acute Binusitie L1 o 11 o1l 2 0 2.2
Bronchitis ] Tioe.T 7L 0.8
Chronlc Elnusitin ] 10 ol LI 0.1
Conjunctivitie L] 21 0.31 20 0.2)
Cyntitls 21 1.4 B[ 0.9 16 1 0.9}
Fungal Infectlon [} 10 6.13) 110 6.1}
Castroenteritis Viral o 10 0.1} 110 0.1
Castrointestinel Infection o 10 0.1} 110 0.1
Qingivitie -} I 0 o.1) 0 8.1l
Herpes Bisplex [} 0 e.1) i1 8.1
Influsnza L1 8.% TAL 0,7 i 0.7
Lice Infestatlon [ ] 14 9.1) 10 6.1)
Mascpharyngltle a1 1.4 3O 0.3 a0 0.4)
Cescphageal Candidiasis [} 114 0.1) 110 0.1}
Oral Herpes [} 1 { 0.1) 110 0.1
Papillons Viral Infection 0 10 0.1} 10 0.1}
Pnaemonis L1 8.5 2 0 0.2} 30 0.3
Pyalonephricie L1 0% [ ] 11 6.1}
Pyelonephricio Chronie L1 0.5 3 i 0.3 4 1 0.4
Resplratory Tract Infectlion LI 8.5 2 i 0.3 30 0¥
Fesplratory Tract Infection Viral 21 1.8 E 0 0.%) T 0.6
Einusitis ] 10 ©.1) 11 0.1
Eraphylococcal Infection [} 10 0.1) 10 0.1}
Tenaillicie 0 2 0 0.2) a1 0.2
Trackeitia [} 10 0.1) 10 0.1}
Upper Respiratory Tract Infectiom 21 1. 2% 1 z2.m) w1 2.5]
Urinary Trast Infecticn 21 1. 4 { 0.4) &1 0.%
¥iral Infecticn 10 0.5 ] 10 0.1}
Viral Upper Resplratery Tract Inlection 110 0.5 10 a.1 30 0.3
Injury. Polsoning And Frocedural Complications 4 10 2.1) 1nni 1.0 1% ( 1.3}
Concusdlon 110 0.5 -] 10 .1}
Contudlon L] 11 2.1 110 0.1}
Femoral Neck Frasture L] 2 { @.2) 2 0 0.2}
Foot Fracture L] 10 @.1) 10 0.1}
Hand Fracture 10 0.% 10 @.1) a2 0 0.2}
Hip Fracture L] 14 o.1) 10 0.1}
Humerus Fracture 10 0.%) 14 8.1} 210 0.2}
Limb Traumatic Amputation L] 1§ 6.1) 110 6.1}
Lower Limb Fracture L] 1{ 6.1) 110 0.1}
Henlacus TRjury L] 10 8.1} 1 { 0.1}
Musecle Srrain 0 10 0.1} 110 0.1}
Subdural Haematoma 110 0.5 11 o.1) 210 0.2)
Investigations 210 1.0} 10 a.1) 3P0 0.0
Alanine Malnotransferass Increanssd L] 10 a1 110 0.1}
Aspartate Asinctransferase Incressed ] { 8.1} 10 0.1}
Blosd Cholestersl Incresased 10 0.%) -] 10 0.1}
Casma-Clutanyliranaferase Incresced ] 10 8.1) 10 0.1}
ferum Ferritin Increased 10 0.%) -] 10 0.1}
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Table 36 continued: New disease diagnosis, by diagnosis condition, System Organ Class
and Preferred term, Safety Set

liever BExposed to

liew Diagnosis Conditicn Cladribine Exposed to Cladr ibine Toral
Body Gystem Organ Class N=1921 (M=) (M=1132)
Préferved Toim Hivl LILY] Nivl

Cther Hew Disease/Condition (Contlnued)

Metabolliem And Nutritlon Disorders P Lo1.8) 20 0.%) i oe.T
Diapetes Mallizua 11 0.8 [+ ] L1 0.1
Slucose Tolerance Impalred -} 10 2.1} L1 0.l
Cout o 110 0.1} 11 0.11
Wypercholastarclaenla 21 1.8 31 0.3} 1 0.4

Musculoskeletal And Connective Tiesus Disorders TIOME ER N S 3] 40 1 251
Arthralgla 1} a2 (0 0.3} a1 0.2l
Arthritis [} 10 0.1} L1 0.1l
Arthritis Reactive a 18 0.1} LI o1
Dack Pain 11 0.%) 13 0 1.4) 41 1.21
Bone Lealon L1 8.5 @ L1 el
Excarsals o 110 0.1} L1 0.1]
Feor Deformicy [ 1{ 0.1} 11 8.11
Couty Arthritie L1 0.%1 L] L1 o0.11
Intervertebral Diec Protrusicn Q 20 0.1} 21 v.21
Musculoskeletal Paln a 160 0.1} 11 0.11
Neck Pain -} 1( 0.1} 11 08.11
Carssarthritia [} 4 0.4) 4 1 0.41
Cateschondrosis Ll 0.% 2 1 0.2} 31 0.3
Dateonacrosle o 110 0.1} 11 0.1}
Catesparcdl s [} 110 0.1} 11 0.1l
Faln In Extrasity [} 11 0.1 1 1 8.1}
Rhecnatic Dipordar @ 11 0.1 1 1 8.1
Rotater Cull Syndroms ] 11 e.1 10 8.1
Spinal Ceteoarthricie 10 0.5 L1 0.1l 21 821
Sy=pathetle Postericr Cervical Syndrome 9 11 0.1 11 8.1
Tendon Disorder 10 0.5 ] 10 8.1
Tendonitis 1 ¢ 0.%) (1] 11 8.1

Mecplasns Benign, Malignant And Drepecifled [Incl Cysta 1{ 0.8) a1 o.M %0 8.

And Polypal
Anglomyol ipona a 11 0.1 11 9.1
Lijpoma @ L1 8.1l 11 8.1
Melanocyt lo Hasvus 1] 1L 1 8.1 1L I 8.1)
Mstastasss To Lung L] 1 1 6.11 1 1 &.1)
leoplass Of Orbic [+ ] 11 0.1 1t e.1n
Thyreld Keoplass '] P Y | 1 1 @8.1)
Unerine Lelomjyoma 10 0.%) 21 0.21 31 0.0

Nervous System Disorders 12 {0 &.X3) &4 1 4.7 5% 0 4.%
Anemia 10 0.%) -} 10 8.1
Autononic Nervous Systen Inbalance L] 21 0.2 21 8.0
Balance Disordsr 10 0% [ 11 el
Carpal Tumnnel Syndrome o 210 o 21 8.0
Cerebellar Atpophy 1{ 0.% L] 10 el
Carvicobrachial Eymdroms '] 10 0.1} 1 i 6.1}
Epilapey 30 1.0) 10 6.1} 30 6.3
Heoadache 2 { 1.0) a { 0.2} 4 [ 0.4)
Hydrecephalua @ 14 2.1} 14 2.1}
Intracranial Ansuryss o 14 0.1} 1{ 0.1)
Loas Of Consclousness 10 0.%) L] 1{ 0.1}
Manory [mpailrssnt 14 0.%5) 10 d.13 2§ 9.3}
Migraine ] 2 { 0.2} 2 [ 0.2}
Multiple fclercsis Eslapew & { 1.1} a8 3.9} 8 { 3.0)
Beuralgia o 10 9.1} 11 0.1}
Neurcpathy Peripheral L] 1§ 0.1} 14 0.1}
Tanslon Haadachs [ ] 10 0.1} 10 0.1}
Trigeminal Neuraigla @ 2§ .23 20 9.2)

Pregnancy,. Puerperiua And Perinatal Cenditlons 3L 1.4} 110 0.1} 4 0 0.4}
Abort lon Spontancous 11 0.%) 11 0.1}
Ectople Fregnancy o 16 0.1} 1{ 0.1
Fregnancy 2 { 1.0} L 24 0.3

Peychistric Disordera L] i 1.2} ¢ 1.8)
Agitation -] 1{ 0.1} 10 0.1}
Anziety @ 11 2.1} 10 2.1}
Depression L] T 0.7} T4 0.6
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Table 36 continued: New disease diagnosis, by diagnosis condition, System Organ Class
and Preferred term, Safety Set

laver Exposed to

Haw Dilagnosls Conditlion Cladriblina Expoaad to Cladribine Toral
Bedy Systes Organ Clase [H=1%2) (=941} (H=1132}
: Prﬁt_i[r-nd_‘hnr!_l _II_Ii_P_ III‘I_}__ _III_'I-I__

Other Mew Dlecass/Condition (Contimued)

Inscenia ] 2 0.2} [ 9.3)
Fanlc Attachk i ] 1 { 0.1} 1§ 6.1
Social Phebia -l I 2.1} Lf 2.1}
Renal And Urinary Diseorders 3 L 1.8} € { D.4} L 0.9
Dladder Spass 1 L 0.5) o L4 Q.1¥
Calculus Urinary ] 14 0.1} 1 & 8.1
Oysurla o 1 0.1) L f 0.1)
Mephrolithiasls L@ 0.8} 1§ 8.1} 24 0.2)
Hanal Cyet ] 1 { 0.1} L4 Q.1
Renal Fallure Acute 2 10 2.1} L i 2.1)
Urirary Retention 1 0 0.5 1 { 0.1} 240 09.2)
Feproductive Systen And Breast Disorders ¥L 1.€) TL 0.7 18 { 6.9
Benign Froatatlic Hypesrplasjia ] L 0.3} ¥4 0.3
Nreast Mass 14 2.5} e Lf 2.1y
Herrepion Of Cervix 2{ 1.0) o 24 0.2)
Erectile Dyedumction & 2 0 2.3} 34 8.2
Proatatitia o 2 { 0.2} 20 0.2¥
Fruritus Ganital ] 1 { 9.1} 1 & 8.1
Teatloular Cyst ] 1 { 0.1} L4 0.1)
Urarine Scar L@ 0.5} o L& a.1)
Respiratery, Theracic Amd Mediastinal Disorders o 5 4 02.5) 5 1 0.41
Aothma L] 2 { 0.2} 21 021
Masal Polyps 1] 1 { 0.1} 11 ©6.11
dropharyngeal Paln 1] 1 { 6.1} 11 0.11
Fhinitis Allargle [+] 1 { 0.1) 11 @.11
Linua Congastion ] 14 0.1} O 1 |
Fein And Subcutanecus Tieoue Disorders 11 0.5 T{ 0.7 LN
Acne o 2 { 0.2) 2 1 0.2
Dermat it le Contact '] 1 { 0.1} 11 6.1l
Drug Eruption 1] 1 { 0.1) 11 ©.11
Dyshidrotic Exzens 1 0 0.%) ] L1 611
fkin lesicon -] { 0.1} i1 0.1
Skin Plagune L] 14 2.1} EO 1 |
Urticaria L] 1 { 0.1) 11 01l
furgical And Medical Procedures 1] { 6.1} 11 6.1
Casparesn faction [+ ] 9.1} 11 ©.1)
Vapsular Disorders Y0 1.8) % {0 1.7 i1 1.7
Arterioeclercels L] 1 { 9.1} 11 0.1
Bonontial Hypertenslon L] 1§ 0.1} 11 0.11
Hypertension = | 1.0} TL 0.7} 1 Q.81
lypertensive Criele L] 21 220 20 8.2
Hypotsns Lon 1] 11 4.1 11 &1
Phlebitie o 11 2.1 110 2.1
Feccndary Hypertensicn o E ] | 0 2.0
_Varlcose Veln —— 14 o.8% 21 ©.31 10 o.M
Ths reporting perlcd s from snd of previcus clinical Erlal to snd of Fremlsre reglatry.
Table T-DX produced on the 13ATRLE
Table 37: AESI: All malignant or unspecified tumors By Preferred Term Safety Set
Never Exposed to Exposed to
Cladribine Cladribine Total
AE of Special Interest (N=192) (N=941) (N=1133)
Preferred Term N(%) Ni%) N(%)
Number of Subjects with at least one AESI = All Malignant 1( 0.5) 11 | 1.3) 12 ( 1.1)
or Unspecified Tumors
All Malignant or Unspecified Tumors 1 ( o0.5) i i WY e o 12 { 1.1)
Breast Cancer o 10 0e1) 1 ( 0.1)
Breast Cancer Stage Ti o 10 ‘D.1) 1{ 0.1)
Cervix Carcinoma Stage 0 1 ( 0.5) 0 1{ 0.1)
Colon Cancer Stage 0 ] 1 ( -D.1) 1( 0.1)
Lung Necplasm 0 1 ( 0.1) 1 ( 0.1)
Metastases To Lung 0 11 ‘0:1) 1 { 0.1)
Nasopharyngeal Cancer 1] 1( 0.1) 1( 0.1)
Neoplasm Of Orbit 1] 1( 0.1) 1 ( 0.1)
Nonkeratinising Carcinoma Of Nasopharynx o 1( 0.1} 1( 0.1)
Papillary Thyroid Cancer 0 1l 0LT) 1 { 0.1)
Rectal Adenocarcinoma o y N ol o 1 ) 1 ¢ 0.1)
Rectal Cancer o 1. 0.1) 1 ¢ 06.1)
Thyroid Neoplasm 0 1 ( 0.1) 1 ( 0.1)

The reporting pericd is from end of previocus clinical trial to end of Premiere registry.
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8.3.2. Treatment related adverse events (adverse drug reactions)
8.3.2.1.  Integrated safety analyses

In the integrated analysis of safety the rate of treatment related AEs was 45.13 /100PY for
cladribine and 32.09 /100 PY for placebo. Lymphopaenia and leukopaenia were more common
in the cladribine group (Table 38).

Table 38: Most frequently reported related adverse events (Adj-AE per 100 PY of 2 1.0 in
either group) (All Exposed Cohort)

System Organ Class Placebo Cladribine
Preferred Term (N=802) (N=1976)
n T Adj-AE per n T Adj-AE per
100PY 100PY
" Subjects with at leastone | 409 | 12744 | 3209 | 1403 | 31086 4513
related TEAE
" Nervous System Disorders | | | | | |
| Any related TEAE | 139 | 20842 | 673 | 311 | 72952 | 509
Headache 85 2160.1 3.94 212 | 78039 272
' Blood and Lymphatic System [ I [ [ | [
Disorders
" Any related TEAE | "33 | 22759 | 145 | 673 | 60231 | 1117
| Leukopenia | 7 | 2457 | 030 | 120 | 81041 | 159
Lymphopenia 13 23291 0.56 579 | 63613 9.10
' Gastrointestinal Disorders [ I [ [ I [
" Any related TEAE | 193 | 20767 | 544 | 350 | 72817 | 481
| Nausea |53 | 22251 | =238 | 12 | 79152 | =216

' General Disorders and
Administration Site

Conditions |

| Any related TEAE | 170 | 19448 | 874 | 368 | 73043 | 504
Asthenia 27 22815 1.18 67 | 83899 0.80
Fatigue 58 22181 | 261 | 121 | 82104 | 147
Influenza like iiness 38 22550 | 169 | 66 | 83830 | 079

' Infections and Infestations | |

| Any related TEAE 155 1979.7 7.83 538 | 68293 788

" Nasopharyngitis | 20 | 22887 | 127 | 108 | 82701 | 131
Upper respiratory tract |28 | 22031 | 122 | 127 | 82325 | 154
infection
Unnary tract infection |26 | 23003 | 113 | 89 | 83710 | 106

-Swroe Module 53532 C5S Tn'.:'v.l'- 8.1.2 elr:.:l 4011 ) ) - )

TEAE=treaiment-emergent adverse event

n is the number of subjects with events; T is the total subject’s time on study in years. If a subject has multiple
events, the ime to first event is considered. For a subject with no event the ime is censored at the last follow-up
time for that subject;

Ad)-AE per 100PY is the ime adjusled AE incidence rale which can be interpreled as the number of events
occurring in 100-patient years

Related includes probable, probablefikely, certain, possible, very likely/certain, and missing
System organ class is presented in descending order of Adj-AE per 100PY rate in the cladnbine group

8.3.2.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.
8.3.2.3.  Pivotal and/or main efficacy studies

In Study 27820 CLARITY Extension treatment related TEAEs were reported in 42 (42.9%)
patients in the LLPP (total dose 3.5 mg/kg) group, 36 (39.1%) in the HLPP (total dose 5.25
mg/kg), 105 (56.5%) in the LLLL (total dose 7 mg/kg), 108 (58.1%) in the HLLL (total dose 8.25
mg/kg) and 124 (50.8%) in the PPLL (total dose 3.5 mg/kg).
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8.3.2.4. Other studies

In Study 28821 ORACLE treatment related TEAEs were reported in 102 (50.0%) patients in the
cladribine 5.25 mg/kg group, 92 (44.7%) in the 3.5 mg/kg and 55 (26.7%) in the placebo.

In Study 26593 ONWARD treatment related TEAEs were reported in 94 (75.8%) of the
cladribine 3.5 mg/kg group and 21 (43.8%) of the placebo.

8.3.3. Deaths and other serious adverse events
8.3.3.1.  Integrated safety analyses

In the integrated analysis of safety the rate of serious TEAE leading to death was 0.22 /100PY
for cladribine and 0.21 /100 PY for placebo. There were four deaths due to Neoplasms Benign,
Malignant and Unspecified (including Cysts and Polyps) SOC, all in cladribine-treated subjects:
rectal adenocarcinoma (related), pancreatic carcinoma metastatic (unrelated), ovarian cancer
(unrelated), bile duct adenocarcinoma and metastases to lymph nodes (same subject, both
related). There were two deaths due to Infections and Infestations SOC, both in the cladribine
group: Tuberculosis (related) and hepatitis B (unrelated). Another patient in the cladribine
group had death coded as due to pyrexia, and the underlying conditions included herpetic
encephalopathy and pneumonia.

The rate of SAEs was 4.30 /100PY for cladribine and 4.51 /100 PY for placebo (all exposed
cohort). The rate of neoplasia was higher in the cladribine group (0.86 /100 PY) compared to
placebo (0.56 /100 PY). The risk ratio (95% CI) for malignancy was 2.1979 (0.7773 to 6.2148)
for the ‘All Exposed’ cohort and 3.7884 (0.4738 to 30.2896) for the ‘Placebo-controlled double-
blind’ cohort.. The rate of infections / infestations was higher in the cladribine group (0.94 /100
PY) compared to placebo (0.64 /100 PY), including herpes zoster (1.14 versus 0.25 /100PY)
which was also more common with cladribine.

8.3.3.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.
8.3.3.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY there were six deaths, two in each treatment group (tuberculosis
reactivation, drowning in the 5.25 mg/kg group; acute myocardial infarction, pancreatic
carcinoma in the 3.5 mg group; suicide and cerebrovascular accident in the placebo). There
were 80 SAEs reported in 41 (9.0%) patients in the cladribine 5.25 mg/kg group, 61 in 36
(8.4%) of the 3.5 mg/kg group and 44 in 28 (6.4%) of the placebo. The commonest group of
SAEs was infections and infestations: 15 in 13 (2.9%) patients in the cladribine 5.25 mg/kg
group, 10 in 10 (2.3%) of the 3.5 mg/kg group and eight in seven (1.6%) of the placebo (Table
39).

In Study 27820 CLARITY Extension death was reported for two (2.0%) patients in the LLPP
(total dose 3.5 mg/kg) group (unknown, drowning), none in the HLPP (total dose 5.25 mg/kg),
one (0.5%) in the LLLL (total dose 7 mg/kg) (traumatic intracranial injury), none in the HLLL
(total dose 8.25 mg/kg) and none in the PPLL (total dose 3.5 mg/kg). SAEs were reported in 16
(16.3%) patients in the LLPP (total dose 3.5 mg/kg) group, eight (8.7%) in the HLPP (total dose
5.25 mg/kg), 25 (13.4%) in the LLLL (total dose 7 mg/kg), 23 (12.4%) in the HLLL (total dose
8.25 mg/kg) and 22 (9.0%) in the PPLL (total dose 3.5 mg/kg) (Table 40). A total of 27 patients
with neoplastic conditions were reported: three (3.1%) patients in the LLPP (total dose 3.5
mg/kg) group, three (3.3%) in the HLPP (total dose 5.25 mg/kg), nine (4.8%) in the LLLL (total
dose 7 mg/kg), seven (3.8%) in the HLLL (total dose 8.25 mg/kg) and five (2.0%) in the PPLL
(total dose 3.5 mg/kg). There was a mix of neoplastic conditions with no apparent pattern and
none appeared to be haematological malignancies.
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Table 39: Summary of serious treatment emergent adverse events during the study by

treatment group, Safety Population

Cladnibine 5.25 mg'kg Cladribine 3.5 mg'kg Placebo Overall Cladnbine
Subjects Events Subjects Events Subjects Events Subjects Events
(n=434) (n=2712) (n=430) (n=2514) (n=435) (n=1958) (n=88&4) (n=5226)
System Organ Class Subjects Evems Subjects Events Subjects Events Subjects Evems
Preferred Term 1 (%) 1 (%) 1 (%) 1 (%) 1 (%a) (%) 1 (%a) n (%)
Any serions adverse event 41 ( 20) 80 ( 29 3B ( 84) 6l ( 2.4) 28 ( 64) M 22 7( 8T 41 ( 27
Infections and mfestations 13 ( 29) 15 ( 0.6) 10 ( 2.3) 10( 04) T7( L6 8( 04 B( 26 25 ( 0.5)
Pneumonia i( 07 3( O1) i o7 i 0N i 07) 3( 02 6( 07) 6( 01)
Adunexirs 2( 04) 2( 0N 0 ] 0 0 2( 02) 2( 00)
Appendicitis 0 0 0 0 2( 05 2( 01 0 0
Pyelonephritis 0 0 2( 035) 2( 0.1) 0 0 2( 02) 20 00)
Urinary tract infection 1( 02) 1( 00) 1( 02) 1( 00) 0 0 2( 02) 2( 00)
Actinomycosis 1( 02 1 ( 00) 0 0 0 0 1( ol 1( 00)
Chronic sinusitis 0 i) 0 [i] 1( 0.3 1( oD 0 0
Cystins 1( 02) 1( 00) 0 0 0 [ 1{ 0l1) 1{ 00)
Endometritis 1( 02) 1{ 00) 0 0 ] 0 1 oD L({ 00
Hepatitis C ] 0 0 0 1( 02) 1( o) 0 0
Herpes zoster 0 0 1( 02) 1( 00) 0 0 1( ol 1( 00)
Herpes zoster infection 1( 02) 1( 0.0) 0 0 0 0 1{ 01) 1{ 00)
veurological
Herpes zoster oticus 1( 02) 1{ 00) 0 0 0 0 1({ 01) 1( 00y
Influenza 0 0 1( 02) 1{ 0.0) 0 0 1( 0l 1( 00)
Lung abscess 1( 02) 1{ 00) 0 0 0 0 1( 01) 1{ 00
Myocarditis bacterial 0 0 0 0 1( 02) 1( 0l1) 0 0
Onchitis 1( 02) 1({ 00) 0 0 0 0 1( ol 1( 00)
Respiratory tract infection 1( 02) 1{ 0.0) 0 0 0 0 1{ 01 1{ 00)
Salpingo-oophoritis 0 0 1( 02 1( 00) ] 0 1( 0I) 1( 00)
Subcutaneous abscess 0 0 1( 02) 1( 00) 0 0 1( 01) 1( 00)
Tuberculosis 1( 02) 1( 00) 0 0 0 1] 1( 01) 1( 00)

Table 40: Serious treatment emergent adverse events by primary System Organ Class
(SOC) and Preferred Term (PT) during the Study CLARITY Extension by treatment group

LLLL HLLL
LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/ 5.25 mg/kg/ Placebo/
1.5 mg/ka/ 5.25 mg/kg/ Cladribine Cladribine cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 ma/kg Total
(N=98) {N=92) (N=186) (N=188) (N=244) (N=806)
System Organ Class Subjects Subjects Subjects Subjects Subjects Subjects
Preferred Term N(%) Hi%) Hi%) Ni%) Ni¥) Ni¥)
Subjects with any Serious TEAEs 16 { 16.3) B { 8.7) 25 ( 13.4) 23 ( 12.4) 22 ( 9.0} 94 ( 11.7)
Blood And Lymphatic System 2 ( 2.0} o 1{ 0.5 1( 0.5) 1{ 0.4} 5 ( 0.8)
Disorders
Iron Deficiency Anaemia a a 10 0.5) ] "] 1( 0.1)
Lymphadencpathy 1{ 1.0) o "] L] ] 1( 0.1)
Lymphopenia 0 o 0 1{ 0.5) 1 ( 0.4} 2 ( 0.3)
Thrombocytopenia 1( 1.0} 0 0 ] 0 1( 0.1)
Cardiac Disorders 110 1.0 L] ] 1 ( 0.5) 210 0.8) 4 ( 0.5)
Adams-Stokes Syndrome 0 0 0 1( 0.5) 0 1( 0.1)
Atrial Fibrillation 0 0 0 ] 1( 0.4) 1( 0.1)
Myocardial Infarction o 1] 0 1] 1 ( 0.4} 1i( 0.1)
Tachycardia 1( 1.0) L] o L] 4] 1( 0.1)
Ear And Labyrinth Disorders o L] 1] 1 ( 0.5) a 1( o0.1)
Vertigo Pesiticnal 0 [] 0 1{ 0.5) 0 1( o0.1)
Endocrine Disorders 1( 1.0) o o 1{ 0.s) o 2 ( 0.2)
Basedow's Disease 1( 1.0) o "] 0 ] 1( o0.1)
Thyroiditis a [ a 1 ( 0.5) a 1( 0.1}
Eye Disorders 2( 2.0) L] 0 ] 0 20 0.2)
Iridocyclitis 2 ( 2.0) L] a 1] ] 2 ( 0.2)
Macular Degeneration 1{ 1.0} o [} o [} 10 0.1)
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Table 40 continued: Serious treatment emergent adverse events by primary System
Organ Class (SOC) and Preferred Term (PT) during the Study CLARITY Extension by
treatment group

LiLl RS
13 ] HLPP Cladribioa Cladribine PRLL
Cladribine Cladribine 3.5 =lkgS .15 mo/kgS Flacebo/
3.8 myikgf £.3% w/Rgf Cladribine Cladribine Cladribine
Plasebs Plazebe 3.8 Baig 3.5 =geg 3.8 kg Toral
1334} [E=321 =104} =184 =244 -804}
Fystam Organ Class Subjects Bubjecta Bubjecta Subjecte Bubjests Bub]ecta
Preferred Tern Hivi ¥V} Wiv} nivi v Niv)
Gastrodntestissl Dlscrders 10 1.8} L1 L) E S 2 1.1 31 08 &1 5.0
Abdcninal Pala 0 [ 11 0.8 ] L1 o) 21 0.3
colenle Polyp o 8 [ 14 0.9 [ 11 0.0
Ducdenal Ulesr 1¢ 1.0 » . ° ® 11 0.0
Ducdensl Uicer Perforstioa o 11 1.3 ® o v 10 9.0
Gastric Esmorrhage 14 1.8 ] " o » 11 0.0
aastritis -] [ ) [ ) L] L1 2.4} 31 @)
Wlml Raflux L] L) L] L] L1 &4 L1 &)
Dlsasss
Iless Paralytic [ ] 10 0.8 ° » 11 9.0
irritabls Bowsl IM_ -] ] [ ] -] 11 o.4) 0 @30
Peritonitis & [ ] [ ) 14 8.%) -] 11 &30
Canaral Discrders And 3¢ 1.0 8 [ 11 em L1 &4 41 88
ASninlstration Site Conditicas
Chest Pain o ] ® 14 0.9 v 10 0.0
Death 14¢ 1.8 » 8 o ® 10 0.0
Drownl sy 11 - L] L ] L] ) 10 &3
Influsazs Like 11lnsss ° ® ° o L1 e 11 0.l
Bepatobiliacy Disorders 1 ¢ 1.8} ] 21 3.1 11 0® ) 41 8.8
Biliary Colic o 8 [ 14 0.9 8 11 0.0
Biliary Tract Dlsorder o ® " 14 9.5 ) 10 9.0
tuelecystitis 1 ¢ 1.8% » v 14 0.9 ] 21 0.3
cholelithianls 10 1.8 s ERE T 14 0.8 ® 41 0.8
Irmune Eysten Ddsorders
Iocat inued)
Secondary Tsmumodeflciency o o 10 9.5} ° ® 1 ¢ 8.1
tefecticas And Infestations 24 2.0 3¢ 2.2 20 1.1 30 1.6 71 3.m 1€ ¢ 3.0
Abscess Oral [ o 10 B8} ° ® 1¢ 8.0
Appendicitls 114 1.0 [ [ © 8 10 8.0
Bactecial Bepsis ] [ [ 10 0.8 ° 1¢ 8.0
Breast Abscess o 0 [} ° 11 0.4} 10 8.0
Gastroenteritie [ o o ° L1 0.41 10 8.1
Herpes Ioatsr -] -] [ ] 210 1:1) i1 &4 3 { ®.4)
infectica 14 100 o [ ° [ 10 9.0
Influsnza ] 0 10 8.9 3 8 10 8.10
Fosumcnla -] -] ] -] a1l i3 30 E.4)
Palncaary Tuberculosis o [ 0 10 9.8 8 10 8.1)
Fyelonephritis [ 14 1.1 [ o 5 10 8.0
Fyslessphritis Chroale @ 10 1.3 o ° [ 10 8.0
Grethral Abscess [ o L] © 11 0.4 10 8.1
Urinary Tract Infecticn ) o o ° i1 0.0 2 ( 0.2
tejury, Polwoning And o ° 20 1.3 30 1.6) 21 o T 0.
Frooedural Compllcat lons
Femoral Eack Practurs L] L] L] L] L1 G.4) 10 @11
Homsres Fracturs ) -] [ ] 10 8.5) -] 10 ®E3)
Intent lonal Cverdcss a -] ] -] L1 &4} 1{ &.1)
Limby Injury a a 10 B8.5) -] [ ] 10 @.1)
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Table 40 continued: Serious treatment emergent adverse events by primary System
Organ Class (SOC) and Preferred Term (PT) during the Study CLARITY Extension by
treatment group

IS HLL
BLEF ELEFF Cladnibies Thads bblra e
Clady Ll LT T .8 wp gl B3N my gl Flarmis
3% waphgs .28 mp g Cladyiples Chads LE s et L]
Flacelo Fimcmia 1.8 wgU ey E.% mglag 3. mhg Total
LS L [ L L i iud) L LT L
Eysten Cugen Class Bl it e Bubierie Balrimrte Bl jeste Eulifmat e
Frafarred Ters L 1L 1] winl | 1117 mini L ILY]
itrana Eyelen Disofdets
{Coat i meed)
Peccadary Inrescdeficiensy ] ¢ (- 1 ] ] L] 1 8.1
nlery boms Al Shfastat loas 20 2.8 2 1 2.3 20 5.4 31 1.80 T LW i 3.8
Arseess OTal & & O -1 ] - ] P4 @)
hgpendicinie P& N.6% L] L] & [] P € 8.1)
Baclegial Sapsls L] @ L] Bl 8% L] 0 @30
Bimast Macasa L] & L] L 30 8.41 0 .3k
CasL ISRt aTIT LS L] ¥ L] & 30 B4l U T
Eerpes [oater L] 8 L] 21 i1 30 Bl (O H T
Imfectlon 11 5.8 L L] 2 L] Pl E.1)
i leangs L] @ B i 290 L] g BLOR.ED
Farabidih & 2 L] L] L] 3 0 1.3} I B.4)
Falnenary Tulwtoulsale Q L) L] BT 2.% L] L 8.3
Fyelcoaphritis 8 LI | L) L L] i1 8.1
Fyslonaphr it ls hacels L] ELOE. L] L L] (I PR
EretEral ARdceds ] 4 L] & 10 8.4 14 8.3
Erimsry Tract lafestlcs ] & [] ] 30 B a3 8.1
Injary. Poleosing bed 2 @ 1 B i Oi.E§ 21 .01 Ti B.W
Froedsial Tompliost bons
Fenoral Esch Fractiafs E] L] L] £l 30 9.4 ¥ f B.3)
Eahpud Fractute 9 Q L] i a2.% L] L @)
Intentisnal Dvardoss ] ] [} [} 30 w4l 14 0.3
Eing Injwry 2 L] B A OBN L] L] 4 3D
tnjury, Polssnisg Asd
Frocedural Conplicaticas
I Doak dmsedh
Esdiuwe Fracture o ] Q 1 8.5 L] 1 o1
Fosd Trafflc Aoclident -] L] L] 11 8.5 ] L 4 9.17
Fubebaral Hastatoms - a 10 .8 ] L] L0 e
irrestigetjoas 1t 1.9 [] 16 9.8 -] 2l e.m 4 0.5
Blood Culture Fosltive ir 1 L] -] -] L] L 4 .13
Freguancy Teel Fosltive L L] L} ] 11 .40 L1 917
Tulsroulls Test Fosltlve & ] @ -] i1 .40 L &.1)
Emjght pecpeassd o ] 10 9.% -] H] 1 o.1}
Matabolien And Butrition @ L) 1L 9.% -] 11 8.4 a4 9.1}
Eisorders
Disbetic Fetoacidosinm ] L] [} ] i1 a4 i .11
Type 2 [labates Mellitus & L] 17T 8.5 -] ] LT ®
Fusculoakaletial And Connectlive 11 i.%) i1 1.1 L] -] L] -
Tiswus Dlearders
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Table 40 continued: Serious treatment emergent adverse events by primary System
Organ Class (SOC) and Preferred Term (PT) during the Study CLARITY Extension by
treatment group

LLLL HLLL
LLFP HLFP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 ma/kg/ 5.25 ma/ka/ Placebof
1.5 ma/ka/ 5.25 ma/ka/ Cladribine Cladribine Cladribine
Placebo Placebo 2.5 mg/kg 3.5 my/kg 3.5 mg/kg Total
(N=28) (N=92) (N=18&) (N=1886) (N=244) (N=BO&}
System Organ Class Subjects Subjects Subjects Subjects Subjects Subjects
Preferred Term Ni¥) Ni%) Ni%) Ni%) M%) M%)
Heoplasms Benign, Malignant And
Unspecified (Incl Cysts And
Polyps) (Continued)
Colorectal Cancer Metastatic a ] 1{ 0.5) [ o 1 { 0.1}
Fibrous Histiocytoma 1{ 1.0 0 o ] o 1{ 0.1}
Haemangioma Of Liver a o o 1 ( 0.5) o 1 { 0.1}
Juvenile Melanoma Benign a o o o 1{ 0.4} 1 { 0.1}
Lipoma 0 21 2.2} o 0 1 (0 0.4} 3 (0 0.4)
Lung Neoplasm o a o a 11( 0.4) 1( 0.1)
Malignant Melanoma 1 { 1.0} 0 o 1{ 0.5 o 2 { 0.2)
Melanccytic Naewvua o [} o 1( 0.5 o 1 { 0.1}
Matastases To Lung 0 o 1( 0.5 o o 1{( 0.1)
Metastases To Lymph Nodes a a o a 1{ 0.4} 1{ 0.1)
Heurilemmoma Benign 1] 1] o 1] 1 ( 0.4) 1{ 0.1}
Ovarian Cancer 0 0 1( 0.5) 0 0 1( 0.1}
Prostatic Adenoma o o o 1 ( 0.5 o 1{ 0.1}
Rectal Cancer o ] 1 { 0.5 ] o 1 { 0.1}
Renal Cell Carcinoma 0 ] o 1( 0.5 o 1(0 0.1}
Seborrhoeic Keratosis 0 0 1 ( 0.5) 1] o 1{ 0.1)
Skin Papilloma o o o 1{ 0.5 o 1{ 0.1)
Squamous Cell Carcinoma o [\] 1 ({ 0.5) 1] (1] 1{ 0.1)
Thyroid Adenoma o o 1{ 0.5) o o 1{ 0.1}
Thyrold Cancer o 1( 1.1} o o o 1 ( 0.1)
Uterine Leicmyoma ] (V] 2 ( 1.1} 2 ( 1.1) "] 4 { 0.5)

Hervous Syatem Disorders 1( 1.0} o 20 1.1} 1( 0.5 o

-
o
wn

8.3.3.4. Other studies
Other efficacy studies

In Study 2-CdA-MS-SCRIPC there were no deaths reported. SAEs were reported five (19.2%)
patients in the cladribine group and four (17.4%) in the placebo. There were no neoplasms
reported in the cladribine group.

Studies with evaluable safety data: dose finding and pharmacology

In Study IXR-102-09-186, Study 25803, Study 26127 and Study IXR-101-09-186 there were no
deaths or SAEs.

Studies evaluable for safety only

In Study 2-CdA-MS-001 there were no deaths. SAEs were reported in eight (15.4%) patients in
the cladribine 2.1 mg/kg group, six (11.3%) in the cladribine 0.7 mg/kg and ten (18.5%) in the
placebo. The commonest SAEs were aggravated MS and urinary tract infection. There were no
neoplasms reported as SAEs.

In Study 2-CdA-MS-SCRIPP one patient in the 2.8 mg/kg group during the treatment phase from
Hepatitis B. SAEs were reported in ten (40%) patients in the cladribine 2.8 mg/kg group and
five (21.7%) in the cladribine 1.4 mg/kg (Table 41). There was one patient with basal cell
carcinoma.

In Study 28821 ORACLE there were no deaths. SAEs were reported in eight (3.9%) patients in
the cladribine 5.25 mg/kg group, 21 (10.2%) in the 3.5 mg/kg and 21 (10.2%) in the placebo.
Neoplasms were reported in one (0.5%) patients in the cladribine 5.25 mg/kg group, two
(1.0%) in the 3.5 mg/kg and six (2.9%) in the placebo (Table 42).

In Study 26593 ONWARD there were no deaths. SAEs were reported in 12 (9.7%) of the
cladribine 3.5 mg/kg group and five (10.4%) of the placebo (Table 43).

In the PREMIERE Registry EAs leading to death were reported for three (0.3%) patients in the
cladribine group and three (1.6%) in the non-exposed. SAEs were reported in 37 (3.9%)
patients in the cladribine group and eight (4.2%) in the non-exposed.
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Table 41: Subjects with serious adverse events (All subjects: Protocol 2-CdA-MS-SCRIPP)

Total Dose at  Relationship

Age Study Day®  Time of Onset to Study

Subject  (yr) Sex Preferred Term Year” (Year Day)* (mg/kg) Drug’ Outcome
Placebo/Cladribine 1.4 mg/kg
11111 41 F  Sepsis 1 (PI) 98 ( 98) 0 Unlikely  Resolved

Infection 1 (P1) 99 ( 99) 0 Unlikely  Resolved
12720 43 M Basal cell carcinoma 1 (P1) Unknown 0 Unlikely  Resolved
94832 51 F Colitis 1(PD) 49 ( 49) 0 Unlikely Resolved
98505 32 M MS aggravated 1 (PD) 204 (204) 0 Unlikely  Not Reported
98714 50 F  Vaginal hemorrhage 2 (2-CdA) 581 ( 245) 1.73 Unlikely Resolved
Cladribine 2.8 mg/kg/Placebo
07869 34 F  Pyelonephritis 2(Pl) 440 ( 68) 3.79 Unlikely  Resolved
08972 53 F Injury’ 1 (2-CdA) 39( 39) 1.4 Unlikely ~ Not Reported

Pneuwmonia 1 (2-CdA) 79( 79) 1.4 Unlikely Resolved
22171 41 F  Bronchitis 2 (Pl) 526 ( 175) 2.8 Unlikely Resolved

Urinary tract infection 2 (PI) 529( 178) 2.8 Unlikely  Resolved
42519 3 M MS aggravated 1 (2-CdA) Unknown 28 Unlikely  Resolved
49021 39 F  Anemia aplastic® 1 (2-CdA) 113(113) 2.8 Probable/  Resolved

Likely

Suicide attempt 1 (2-CdA) 4( 4) 0.35 Unlikely  Resolved
59390 49 M  Pneumonia 1 (2-CdA) 145 ( 145) 2.8 Possible Resolved
73433 36 F  Infection 1 (2-CdA) 12( 12) 0.7 Unlikely Resolved
76492 43 F  Urinary incontinence 1 (2-CdA) 40 ( 40) 1.4 Unlikely

Asthenia 1 (2-CdA) 40 ( 40) 1.4 Unlikely

Hepzm'tis."r 1 (2-CdA) 43 ( 43) 1.4 Unlikely Death

Nausea 1 (2-CdA) 44 ( 44) 1.4 Unlikely

Hepatic failure 1 (2-CdA) 44 ( 44) 1.4 Unlikely

Gastritis 1 (2-CdA) 46 ( 46) 1.4 Unlikely

GI hemorrhage 1(2-CdA) A7 ( 47) 1.4 Unlikely

Coagulation disorder 1 (2-CdA) 47( 47) 1.4 Unlikely

Renal failure acute 1 (2-CdA) 47 ( 47) 1.4 Unlikely

Convulsions grand mal 1 (2-CdA) 48 ( 48) 1.4 Unlikely

Coma hepatic 1(2-CdA) 48 ( 48) 1.4 Unlikely
92112 50 M Urinary tract infection 1 (2-CdA) Unknown 2.8 Unlikely  Resolved

Infection 2 (PD Unknown 2.8 Unlikely Resolved

Sepsis 2 (Pl 420 ( 63) 28 Unlikely  Resolved
94691 37 F  Abscess 1(2-CdA) 11( 11) 0.7 Unlikely Resolved

* Information in parentheses designates the treatment received during the year when the adverse event started:
Pl = placebo; 2-CdA = cladribine.

Study Day represents the day of treatment; the start of year | treatment is Day 1.

Year Day is the number of days relative to the start of the year and thus equals Study Day during Year 1.
Based on the investigator’s assessment at the time of data transcription, after the blind was broken.

¢ This was also a limiting adverse event.

f This adverse event resulted in death.

a o o
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Table 42: Serious treatment-emergent adverse events by MedDRA System Organ Class

and Preferred Term, Safety Population

Cladribine Cladribine
5.25 mg/kg 3.5 mg/kg Placebo
System Organ Class (N =204) (N=206) (N =206)
Preferred Term n (%) n (%) n (%)
Subjects with serious adverse events 8(3.9) 21(10.2) 21(10.2)
Investigations 3(1.5) 11(5.3) 6(2.9)
Blood creatine phosphokinase increased 3(1.5) 7(3.4) 4(1.9)
Alanine aminotransferase increased 0 1(0.5) 1(0.5)
Blood amylase increased 0 2(1.0) 0
Lipase increased 0 2(1.0) 0
Aspartate aminotransferase increased 0 0 1(0.5)
Blood potassium increased 0 0 1(0.5)
Blood uric acid increased 0 0 1(0.5)
Platelet count decreased 0 1(0.5) 0
Neoplasms benign, malignant and unspecified (incl cysts and 1(0.5) 2(1.0) 6(2.9)
polyps)
Thyroid neoplasm 0 0 3(1.5)
Uterine leiomyoma 1(0.5) 0 2(1.0)
Papillary thyroid cancer 0 1(0.5) 0
Squamous cell carcinoma of skin 0 1(0.5) 0
Tonsillar neoplasm benign 0 0 1(0.5)
Reproductive system and breast disorders 1 (0.5) 3(L.5) 1(0.5)
Ovarian cyst 1(0.5) 1(0.5) 1(0.5)
Bartholin's cyst 0 1(0.5) 0
Fibrocystic breast disease 0 1(0.5) 0
Injury, poisoning and procedural complications 0 1(0.5) 3(1.5)
Road traffic accident 0 0 2(1.0)
Back injury 0 0 1(0.5)
Clavicle fracture 0 0 1(0.5)
Fall 0 1(0.5) 0
Injury 0 0 1(0.5)
Joint sprain 0 0 1(0.5)
Ligament rupture 0 0 1(0.5)
Skin injury 0 0 1(0.5)
Thoracic vertebral fracture 0 1(0.5) 0
Musculoskeletal and connective tissue disorders 0 2(1.0) 1(0.5)
Arthralgia 0 1(0.5) 0
Arthropathy 0 1(0.5) 0
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Table 42 continued: serious treatment-emergent adverse events by MedDRA System

Organ Class and Preferred Term, Safety Population

Cladribine Cladribine
5.25 mg/kg 3.5 mg/kg Placebo
System Organ Class (N=204) (N =206) (N =206)
Preferred Term n (%) n (%) n (%)
Neck pain 0 0 1(0.5)
Endocrine disorders 1(0.5) 0 1(0.5)
Autoimmune thyroiditis 1(0.5) 0 0
Hyperthyroidism 0 0 1(0.5)
Infections and infestations 0 1(0.5) 1 (0.5)
Anogenital warts 0 0 1 (0.5)
Pilonidal cyst 0 1(0.5) 0
Respiratory, thoracic and mediastinal disorders 1(0.5) 0 1 (0.5)
Pulmonary oedema 1(0.5) 0 0
Tracheal mass 0 0 1(0.5)
Blood and lymphatic system disorders 1(0.5) 0 0
Lymphopenia 1(0.5) 0 0
Cardiac disorders 1(0.5) 0 0
Atrial fibrillation 1(0.5) 0 0
Myocarditis 1(0.5) 0 0
Eye disorders 0 0 1 (0.5)
Retinal vein thrombosis 0 0 1(0.5)
Gastrointestinal disorders 0 0 1(0.5)
Mechanical ileus 0 0 1 (0.5)
Nervous system disorders 1(0.5) 0 0
Cerebral haemorrhage 1(0.5) 0 0
Pregnancy, puerperium and perinatal conditions 0 0 1(0.5)
Pregnancy * 0 0 1(0.5)
Psychiatric disorders 0 0 1 (0.5)
Delirium 0 0 1(0.5)
Renal and urinary disorders 0 1(0.5) 0
Calculus urinary 0 1(0.5) 0
Renal colic 0 1(0.5) 0
Vascular disorders 1(0.5) 0 0
Hypertension 1(0.5) 0 0
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Table 43: Amendment 1 and 2 DBP serious TEAEs by SOC and Preferred Term (Safety
Population)

Placebo Cladribine
socC/ (N=48) 3.5 mgl/kg
Preferred Term n (%) (N=124)
n (ofo)
Subjects with any Serious TEAE 5(10.4) 12 (9.7)
Gastrointestinal Disorders 0 2(1.6)
Anal Fissure 0 1(0.8)
Pancreatitis Acute 0 1(0.8)
General Disorders and Administration Site Conditions 1(2.1) 0
Non-cardiac Chest Pain 1(2.1) 0
Hepatobiliary Disorders 1(2.1) 2(1.6)
Cholecystitis 0 2(1.6)
Hepatic Cyst 1(2.1) 0
Infections and Infestations 0 4(3.2)
Genital Herpes 0 1(0.8)
Human Ehrlichiosis 0 1(0.8)
Pyelonephritis Acute 0 1(0.8)
Urinary Tract Infection 0 1(0.8)
Neopla_sms Benign, Malignant and Unspecified 0 5 (4.0)
(Including Cysts and Polyps) :
Benign Breast Neoplasm 0 1(0.8)
Lipoma 0 1(0.8)
Melanocytic Naevus 0 1(0.8)
Seborrhoeic Keratosis 0 1(0.8)
Skin Papilloma 0 1(0.8)
Nervous System Disorders 0 1(0.8)
Grand Mal Convulsion 0 1(0.8)
Status Epilepticus 0 1(0.8)
Pregnancy, Puerperium and Perinatal Conditions 1(2.1) 0
Abortion Spontaneous 1(2.1) 0
Renal and Urinary Disorders 0 2(1.6)
Atonic Urinary Bladder 0 1(0.8)
Hydronephrosis 0 1(0.8)
Nephrolithiasis 0 1(0.8)
Reproductive System and Breast Disorders 0 1(0.8)
Menometrorrhagia 0 1(0.8)
Skin and Subcutaneous Tissue Disorders 1(2.1) 0
SkKin Lesion 1(2.1) 0
Surgical and Medical Procedures 1(2.1) 0
Abortion Induced 1(2.1) 0

SOC=system organ class; TEAE=treatment-emergent adverse event
Source: Table 15.3.2.22:

Dictionary Coding: MedDRA Version 11.0

Table T-SAE-DB1 produced on the 19JUN15

8.3.4. Discontinuations due to adverse events
8.3.4.1.  Integrated safety analyses

In the integrated analysis of safety the rate of TEAEs leading to treatment discontinuation was
3.27/100PY for cladribine and 1.17 /100 PY for placebo. The higher rate of discontinuation in
the cladribine group was due primarily to lymphopaenia (Table 44).
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Table 44: Adverse events leading to treatment discontinuation with an Adj-AE per 100 PY
of 2 0.05 in the cladribine-treated group by SOC (All Exposed Cohort)

System Organ Class Placebo Cladribine
Preferred Term (N=802) (N=1976)
n T Adj-AE per n T Adj-AE per
100PY 100PY
| Any TEAE leading to |2 | 2328 | 147 | 257 | 78514 | 327
treatment discontinuation
Blood and Lymphatic System 3 2353.0 0.13 152 8158.8 1.86
Disorders
Leukopenia 1] 0 0 7 8624 .4 0.08
Lymphopenia 1 2361.0 0.04 139 81969 1.70
Thrombocytopenia 1] 0 0 4 8637.0 0.05
Investigations 3 2352.0 0.13 50 84934 0.59
Lymphocyle count decreased 0 0 0 27 8561.7 0.32
White blood cell count ] 0 0 7 8628.5 0.08
| decreased _ | | | _ |
| Pregnancy, Puerperiumand | 7 | 23440 | 030 | 8 | 86206 | 0.09
Perinatal Conditions
Pregnancy T 23440 0.30 8 86206 0.09

Source: Module 5.3.5.3.2, CS5 Table 9.1.2.

n is the number of subjects with events; T is the tolal subject’s lime on sludy in years. If a subject has mulliple
events, the time lo first event is considered. For a subject with no event the time is censored at the last follow-up
lime for that subject;

Adj-AE per 100PY is the time adjusted AE incidence rate which can be inlerpreled as the number of events
occurring in 100-patient years.

Syslem organ class is presented in descending order of Adj-AE per 100PY rate in the cladribine group; prefemed
lerms are presented alphabetically within each system organ class.

8.3.4.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.
8.3.4.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY DAE was reported for 36 (7.9%) patients in the cladribine 5.25 mg/kg
group, 15 (3.5%) in the 3.5 mg/kg group and nine (2.1%) of the placebo. Discontinuations due
to haematological disorders and infections were more common in the cladribine 5.25 mg/kg
group (Table 45).

In Study 27820 CLARITY Extension DAE was reported for three (3.1%) patients in the LLPP
(total dose 3.5 mg/kg) group, two (2.2%) in the HLPP (total dose 5.25 mg/kg), 26 (14.0%) in
the LLLL (total dose 7 mg/kg), 30 (16.1%) in the HLLL (total dose 8.25 mg/kg) and 25 (10.1%)
in the PPLL (total dose 3.5 mg/kg) (Table 46). The most common AE leading to discontinuation
was lymphopaenia which was dose related.
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Table 45: Overall summary of treatment emergent adverse events leading to treatment
discontinuation during the study by treatment group, Safety Population
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Table 45 continued: Overall summary of treatment emergent adverse events leading to
treatment discontinuation during the study by treatment group, Safety Population

Cladribine 5.25 mg/kg Cladribine 3.5 mg'kg Placebo Overall Cladribine
Subjects Events Subjects Events Subjects Events Subjects Events
(n=454) (n=2712) (n=430) (n=2514) (n=435) (n=1958) (n=884) (n=5226)

System Organ Class Subjects Events Subjects Events Subjects Evenrs Subjects Events
Preferred Term n (%) n (%) n (%) n (%) 1 (%) 1 (%) n (%) n (%)

General disorders and

administration site conditions 1( 02) 1( 00) 0 0 0 0 1{ 01 1 { 00)
Drowning 1( 02) 1 ( 00) 0 0 0 0 1( 0 1 ( 00)

Metabolism and nutrition

disorders 0 0 0 0 1( 02) 1 0.1} 0 0
Anorexia 0 0 0 0 1{ 02) 1 0.1) (1] 0

Musculoskeletal and connecrive

tissue disorders 1( 02 1{ 00) 0 0 0 0 1( 01 1 ( 0.0)
Osteitis 1( 02) 1( 00) 1] Y] 0 0 1( 01) L ( 00)

Nervous system disorders 0 0 0 0 1( 02) 1 0.1) o 1]
Haemorrhagic stroke 0 0 0 0 1 ( 02) 1 0.1) 0 o

Renal and urinary disorders 0 0 0 0 1( 02 1 0.1) 0 0
Nephrosclerosis 0 (i} 0 0 1{ 0 1 0.1) (i} (i}

Reproductive system and breast

disorders 0 0 1{( 02) 1( 00) 0 0 1( 01) 1{ 0.0)
Breast mass 0 o 1{ 02 1( 00) 0 0 1( 01) 1( 00)

Table 46: treatment emergent adverse events leading to treatment discontinuation in 2
or more subjects overall during Study CLARITY EXT by treatment group, Safety Analysis

Set
LLLL HLLL
LLPP HLPP Cladribine 3.5  Cladribine PPLL
Cladribine Cladribine mag/kg/ 5.25 mg/kg/ Placebo/
3.5mg/kg/ 5.25mg/kg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 mg/kg Total
System Organ Class (n=98) (n=92) (n=186) (n=186) (n=244) (n=806)
Preferred Term n (%) n (%) n (%) n (%) n (%) n (%)
Subjects with any TEAE 3(3.1) 2(2.2) 26 (14.0) 30 (16.1) 25(10.2) 86 (10.7)
leading to treatment
discontinuation
Lymphopenia 0 1(1.1) 20 (10.8) 22 (11.8) 15(6.1) 58 (7.2)
Lymphocyte count 0 0 2(1.1) 1(0.5) 2(0.8) 5(0.6)
decreased
Pregnancy 1(1.0) 0 0 0 2(0.8) 3(0.4)
Leukopenia 0 1(0.5) 1(0.5) 0 2(0.2)
Monocyte count decreased 0 0 1(0.5) 1(0.5) 0 2(0.2)
White blood cell count 0 0 0 2(1.1) 0 2(0.2)
decreased

Source: Table 15.3.2.50.

Dictionary Coding: MedDRA Version 11.0.
Table T-TEAE-TDISC-SAF produced on 270CT2015

8.3.4.4. Other studies
Other efficacy studies
In Study SCRIPPSC there were no DAEs reported.
Studies with evaluable safety data: dose finding and pharmacology

In Study IXR-102-09-186, Study 25803, Study 26127 and Study IXR-101-09-186 there were no

DAEs.
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Studies evaluable for safety only

In Study 2-CdA-MS-001 AE leading to temporary or permanent withdrawal of drug was
reported in no patients in the cladribine 2.1 mg/kg group, three (5.7%) in the cladribine 0.7
mg/kg and six (11.1%) in the placebo.

In Study 2-CdA-MS-SCRIPP DAE was reported for four (16%) patients in the cladribine 2.8
mg/kg group (hepatitis B leading to death, injury, aplastic anaemia and thrombocytopaenia).

In Study 28821 ORACLE TEAE leading to treatment discontinuation was reported for 20 (9.8%)
patients in the cladribine 5.25 mg/kg group, nine (4.4%) in the 3.5 mg/kg and six (2.9%) in the
placebo (Table 47). Lymphopaenia was the commonest AE leading to discontinuation in the
cladribine groups: 17 (8.3%) patients in the 5.25 mg/kg group, six (2.9%) in the 3.5 mg/kg and
none in the placebo.

In Study 26593 ONWARD TEAE leading to discontinuation of treatment was reported for 37
(29.8%) of the cladribine 3.5 mg/kg group and four (8.3%) of the placebo.

Table 47: Incidence of treatment-emergent adverse events leading to study treatment
discontinuation by MedDRA System Organ Class and Preferred Term, Safety Population

Cladribine | Cladribine
525 megke | 35megkg | Placebo

System Organ Class (N=204) | (N=206) |(N=206)
| Preferred Term n (% n (%) n (%)
[Subjects with events leading 1o study treatment discontinuation 200{9.8) 9id.4) 6(2.9)
Blood and Ivmphatic svstem disorders 17 (8.3) 6(2.9) [L]
Lymphopena 17 (8.3) 6119 [L]
Investigations 1(0.5) 20 1 (0.5)
Alanine aminotransferase increased 1{0.5) 2(1.0y 1(0.5)
Aspantate aminotransferase increased o 1(0.5) 1L(0.5)"
Cardiac disorders 1(0.5) 1] 1]
Atrial fibrillation 110.5)' 0 [L]
[General disorders and administration site conditions 0 0 1(0.5)
Chest pain 0 0 1(0.5)
[nfections and infestations 0 0 1(0.5)
Gardnerella nfection 0 0 1(0.5)
Musculoskeletal and connective tissue disorders 0 1 {0.5) V]
Rheumatoid arthritis 0 1 (0.5) 0
Nervous svstem disorders 1(0.5) 0 ]
Cerebral haemorhage 1 (0.5) 0 0
Pregnancy. puemperium and perinatal conditions 0 o 1(0.5)
Pregnancy 0 0 1 (0.5)
Respiratory, thoracic and mediastinal disorders 1{0.5) 0 0
Pulmonary ocdema 10.5) 0 o
Skin and subcutan¢ous tssue disorders 0 0 1 (0.5}
Urticaria 0 0 1 (0.5)
Social circumstances 0 0 1 (0.5)
Pregnancy of panner 0 0 1 (0.5)
Vascular disorders 1(0.5) 0 0
Hyvpertension 100.5) 0 ]

Source: Table 1049 and Lisung 27
| Occurred in the same subject
2 One subject had both AST and ALT increased.
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8.4. Evaluation of issues with possible regulatory impact
8.4.1. Liver function and liver toxicity
8.4.1.1. Integrated safety analyses
As per individual study reports.
8.4.1.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.
8.4.1.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY ALT >5 x ULN was reported for 14 (3.1%) patients in the cladribine
5.25 mg/kg group, 15 (3.5%) in the 3.5 mg/kg and 16 (3.7%) in the placebo. AST > 5 x ULN was
reported for 12 (2.6%) patients in the cladribine 5.25 mg/kg group, 13 (3.0%) in the 3.5 mg/kg
and 14 (3.2%) in the placebo.

In Study 27820 CLARITY Extension Grade 3 or 4 AST toxicity (> 5 x ULN) was reported for two
(2.0%) patients in the LLPP (total dose 3.5 mg/kg) group, none in the HLPP (total dose

5.25 mg/kg), one (0.5%) in the LLLL (total dose 7 mg/kg), one (0.5%) in the HLLL (total dose
8.25 mg/kg) and one (0.4%) in the PPLL (total dose 3.5 mg/kg). Grade 3 or 4 AST toxicity

(> 5x ULN) was reported for two (2.0%) patients in the LLPP (total dose 3.5 mg/kg) group,
none in the HLPP (total dose 5.25 mg/kg), none in the LLLL (total dose 7 mg/kg), three (1.6%)
in the HLLL (total dose 8.25 mg/kg) and three (1.2%) in the PPLL (total dose 3.5 mg/kg).

84.1.4. Other studies
Other efficacy studies

In Study SCRIPPSC one patient in the cladribine group developed mildly elevated ALT.
Studies with evaluable safety data: dose finding and pharmacology

In Study IXR-102-09-186, Study 25803, Study 26127 and Study IXR-101-09-186 there were no
clinically significant laboratory test abnormalities.

Studies evaluable for safety only

In Study 28821 ORACLE Grade 3/4 abnormalities in ALT were reported in six (2.9%) patients in
the 5.25 mg/kg group, five (2.4%) in the 3.5 mg/kg and seven (3.4%) in the placebo. Grade 3/4
abnormalities in AST were reported in two (1.0%) patients in the 5.25 mg/kg group, three
(1.5%) in the 3.5 mg/kg and three (1.5%) in the placebo.

In Study 26593 ONWARD Grade 3/4 ALT increase was reported in one (0.8%) of the cladribine
3.5 mg/kg group and one (2.1%) of the placebo. Grade 3/4 AST increase was reported in one
(0.8%) of the cladribine 3.5 mg/kg group and none of the placebo.

8.4.2. Renal function and renal toxicity

8.4.2.1. Integrated safety analyses
As per individual study reports.

8.4.2.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.

8.4.2.3.  Pivotal and/or main efficacy studies
There were no reports of renal dysfunction in the pivotal efficacy studies.

8.4.2.4.  Other studies

There were no reports of renal dysfunction in the other studies.
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8.4.3. Other clinical chemistry
Disorders of other clinical chemistry were not identified as safety issues in the clinical data.
8.4.4. Haematology and haematological toxicity
8.4.4.1. Integrated safety analyses
As per the individual study reports.
8.4.4.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.
8.4.4.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY in the cladribine groups the counts for lymphocyte subsets CD3, CD4,
CD8,CD19 and CD16/56 were depressed during the study. CD19 counts did not return to
normal by Week 96. There were 99 (22%) patients in the 5.25 mg/kg group, 75 (17.4%) in the
3.5 mg/kg group and 13 (2.9%) in the placebo who shifted from normal to low WBC count
groups. There were 19 (4.2%) patients in the 5.25 mg/kg group, 13 (3.0%) in the 3.5 mg/kg
group and four (0.9%) in the placebo who shifted from normal to low neutrophil count groups.
There were seven (1.5%) patients in the 5.25 mg/kg group, ten (2.3%) in the 3.5 mg/kg group
and three (0.7%) in the placebo who shifted from normal to low platelet count groups.

In Study 27820 CLARITY Extension lymphocyte toxicity was common, was related to total dose
and worsened with ongoing treatment (Table 48). At the end of the treatment phase
approximately 40% of patients in the 8.25 mg total dose had Grade 3 or 4 lymphocyte toxicity
(< 500/mma3). Mean (SD) time to recovery was 256.7 (239.7) days with 7 mg total dose and
241.8 (216.1) days with 8.25mg total dose. Grade 3 or 4 WBC toxicity (<2000/mm3) was
reported for no patients in the LLPP (total dose 3.5 mg/kg) group, one (1.1%) in the HLPP (total
dose 5.25 mg/kg), 11 (5.9%) in the LLLL (total dose 7 mg/kg), 11 (5.9%) in the HLLL (total dose
8.25 mg/kg) and five (2.0%) in the PPLL (total dose 3.5 mg/kg). Grade 3 or 4 absolute
neutrophil count toxicity (<1000/mm3) was reported for four (4.1) patients in the LLPP (total
dose 3.5 mg/kg) group, three (3.3%) in the HLPP (total dose 5.25 mg/kg), 11 (5.9%) in the LLLL
(total dose 7 mg/kg), 12 (6.5%) in the HLLL (total dose 8.25 mg/kg) and eight (3.3%) in the
PPLL (total dose 3.5 mg/kg). Grade 3 or 4 platelet toxicity (<50,000/mm3) was reported for no
patients in the LLPP (total dose 3.5 mg/kg) group and the HLPP (total dose 5.25 mg/kg), one
(0.5%) in the LLLL (total dose 7 mg/kg), one (0.5%) in the HLLL (total dose 8.25 mg/kg) and
none in the PPLL (total dose 3.5 mg/kg).
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Table 48: Proportion of subjects with CTCAE lymphocyte (109/L) toxicity gradings during
Study CLARITY EXT by period and treatment group, Safety Analysis Set

LLLL HLLL

LLPP HLPP Cladribine Cladribine PPLL
Cladribine Cladribine 3.5 mg/kg/ 5.25 mg/kg/ Placebo/
3.5 mg/kg/ 5.25 mg/kg/ Cladribine Cladribine Cladribine
Placebo Placebo 3.5 mg/kg 3.5 mg/kg 3.5 mg/kg
CTCAE (N=98) (N=92) (N=186) (N=186) (N=244)
Period Grade n % n% n% n % n%
Baseline N (missing) 98 (0) 92 (0) 186 (0) 185 (1) 243 (1)
0 73 (74.5) 53 (57.6) 134 (72.0) 114 (61.6) 231 (95.1)
1 16 (16.3) 28 (30.4) 33(17.7) 41(22.2) 11 (4.5)
2 9(9.2) 10 (10.9) 19(10.2) 28 (15.1) 1(04)
3 0 1(1.1) 0 2(1.1) 0
4 0 0 0 0 0
Period 2a N (missing) 98 (0) 92 (0) 186 (0) 186 (0) 242 (2)
0 44 (44.9) 34 (37.0) 17 (9.1) 10 (5.4) 46 (19.0)
1 32 (32.7) 29 (31.5) 33(17.7) 29 (15.6) 83 (34.3)
2 19(19.4) 24 (26.1) 85 (45.7) 72(38.7) 90 (37.2)
3 3(3.1) 5(54) 49 (26.3) 72 (38.7) 23 (9.5)
4 0 0 2(1.1) 3(1.6) 0
Period 2b ' N (missing) 92 (6) 88 (4) 177 (9) 175(11) 231 (13)
0 57 (62.0) 39 (44.3) 8(4.5) 9(5.1) 18(7.8)
1 20(21.7) 33 (37.5) 22 (12.4) 26 (14.9) 52 (22.5)
2 12 (13.0) 15 (17.0) 90 (50.8) 75 (42.9) 114 (49.4)
3 3(3.3) 1(1.1) 54 (30.5) 61(34.9) 46 (19.9)
4 0 0 3(1.7) 4(2.3) 1(04)
Period 2c N (missing) 74 (24) 68 (24) 141 (45) 149 (37) 194 (50)
0 59 (79.7) 46 (67.6) 67 (47.5) 56 (37.6) 103 (53.1)
1 9(12.2) 18 (26.5) 43 (30.5) 55 (36.9) 62 (32.0)
2 6(8.1) 3(4.4) 27 (19.1) 34 (22.8) 26 (13.4)
3 0 1(1.5) 4(2.8) 4(2.7) 3(1.5)
4

0 0 0 0 0
Source: Table 15.3.3.2

Percentage based on column header N

Period 2a: from SD1 of CLARITY EXT to Week 48 of CLARITY EXT;

Period 2b: from Week 48 of CLARITY EXT to SD1 of Supplemental Follow-up period;

Period 2c: from SD1 of the Supplemental Follow-up period to Week 24 of the Supplemental Follow-up period

! Data collected between the end of the CLARITY EXT and the start of the Supplemental Follow-up are included
in this period

Table T-LB-GRD-LYM-SAF produced on 270CT2015

8.4.4.4. Other studies
Other efficacy studies

In Study SCRIPPSC 14 (53.8%) patients in the cladribine group developed a low white cell count
and 16 (61.5%) developed a low lymphocyte count.

Studies with evaluable safety data: dose finding and pharmacology

In Study 6226 /Study 6414, an open-label, dose-escalation, parallel group PK study of
intravenous cladribine in patients with incurable haematological malignancies or solid tumours,
doses of 2.5, 4. 6. 8.10, 12.5, 15, 18 and 21.5 mg/m2/day were used. There were 61 patients
included in the study and PK data were available for 51. Fifteen (34.9%) of the patients with
haematologic malignancies experienced haematologic toxicity which included
thrombocytopaenia. In patients with solid tumours, dose limiting myelosuppression was
achieved at a dose of 8 mg/m2/day. Ten patients died during or after the study. Eight deaths
occurred in the patients with haematologic malignancy, seven due to infection and one due to
the malignancy. Many of the patients had myelosuppression but it was not possible to
discriminate between drug toxicity and disease progression. Two deaths in the patients with
solid tumours were related to disease progression.
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Studies evaluable for safety only

In Study 2-CdA-MS-001 markedly low WCC was reported in 14 (27%) patients in the cladribine
2.1 mg/kg group, seven (13%) in the cladribine 0.7 mg/kg and one (2%) in the placebo.
Markedly low platelet count was reported in one patient in the cladribine 2.1 mg/kg group.

In Study 2-CdA-MS-SCRIPP in the cladribine 2.8 mg/kg group one patient was reported with
aplastic anaemia and another with thrombocytopaenia both leading to discontinuation. Overall,
thrombocytopaenia was reported in four (16%) subjects in the 2.8 mg/kg group. Low WCC was
reported in 13 (52%) patients in the 2.8 mg/kg group and four (17%) in the 1.4 mg/kg group.

In Study 28821 ORACLE Grade 3/4 abnormalities in WCC were reported in ten (4.9%) patients
in the 5.25 mg/kg group, seven (3.4%) in the 3.5 mg/kg and none in the placebo. Grade 3/4
abnormalities in neutrophil count were reported in seven (3.4%) patients in the 5.25 mg/kg
group, nine (4.4%) in the 3.5 mg/kg and none in the placebo. Grade 3/4 abnormalities in
lymphocyte were reported in 73 (35.8%) patients in the 5.25 mg/kg group, 41 (19.9%) in the
3.5 mg/kg and one (0.5%) in the placebo. There was one Grade 4 abnormality of platelets in the
cladribine 3.5 mg/kg group

In Study 26593 ONWARD Grade 3/4 lymphocyte decrease was reported in 79 (63.7%) of the
cladribine 3.5 mg/kg group and one (2.1%) of the placebo. Grade 3/4 CD4+ count decrease was
reported in 63 (50.8%) of the cladribine 3.5 mg/kg group and two (4.2%) of the placebo. Grade
3/4 neutrophil count decrease was reported in 15 (12.2%) of the cladribine 3.5 mg/kg group
and two (4.2%) of the placebo.

8.4.5. Other laboratory tests
No other laboratory tests were identified as safety issues.

8.4.6. Electrocardiograph findings and cardiovascular safety

8.4.6.1. Integrated safety analyses
As per individual studies.

8.4.6.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.

8.4.6.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY ALT increase in QTcF of 30 to 60 ms was reported for one patient in
the cladribine 5.25 mg/kg group, one in the 3.5 mg/kg and none in the placebo.

There were no clinically significant changes in ECG parameters in Study 27820 CLARITY
Extension.

8.4.6.4. Other studies
Other efficacy studies
No significant ECG changes were identified.
Studies with evaluable safety data: dose finding and pharmacology

In Study IXR-102-09-186, Study 25803, Study 26127 and Study IXR-101-09-186 there were no
clinically significant abnormalities in ECGs.

Studies evaluable for safety only

In Study 28821 ORACLE and Study 26593 ONWARD there were no clinically significant changes
in ECGs.
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8.4.7. Vital signs and clinical examination findings

8.4.7.1.  Integrated safety analyses
As per individual studies.

8.4.7.2.  Pivotal studies that assessed safety as the sole primary outcome
Not applicable.

8.4.7.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY and Study 27820 CLARITY Extension there were no between group
differences in vital signs.

84.7.4. Other studies
Other efficacy studies
No clinically significant changes were identified.
Studies with evaluable safety data: dose finding and pharmacology

In Study IXR-102-09-186, Study 25803, Study 26127 and Study IXR-101-09-186 there were no
clinically significant abnormalities in vital signs.

Studies evaluable for safety only

In Study 28821 ORACLE and Study 26593 ONWARD there were no clinically significant changes
in vital signs.

8.4.8. Immunogenicity and immunological events

84.8.1. Integrated safety analyses
As per individual studies.

8.4.8.2.  Main/pivotal studies that assessed safety as the sole primary outcome
Not applicable.

8.4.8.3.  Pivotal and/or main efficacy studies

In Study 25643 CLARITY in the cladribine groups the counts for lymphocyte subsets CD3, CD4,
CD8,CD19 and CD16/56 were depressed during the study. CD19 counts did not return to
normal by Week 96.

In Study 27820 CLARITY Extension TEAEs in the infections and infestations SOC were reported
in 48 (49.0%) patients in the LLPP (total dose 3.5 mg/kg) group, 44 (47.8%) in the HLPP (total
dose 5.25 mg/kg), 91 (48.9%) in the LLLL (total dose 7 mg/kg), 87 (46.8%) in the HLLL (total
dose 8.25 mg/kg) and 110 (45.1%) in the PPLL (total dose 3.5 mg/kg). Herpes virus infections
were reported in six (6.1%) patients in the LLPP (total dose 3.5 mg/kg) group, four (4.3%) in
the HLPP (total dose 5.25 mg/kg), six (3.2%) in the LLLL (total dose 7 mg/kg), 13 (7.0%) in the
HLLL (total dose 8.25 mg/kg) and eleven (4.5%) in the PPLL (total dose 3.5 mg/kg). Any viral
infection was reported in 20 (20.4%) patients in the LLPP (total dose 3.5 mg/kg) group, 16
(17.4%) in the HLPP (total dose 5.25 mg/kg), 28 (15.1%) in the LLLL (total dose 7 mg/kg), 41
(22.0%) in the HLLL (total dose 8.25 mg/kg) and 39 (16.0%) in the PPLL (total dose 3.5 mg/kg).
Any opportunistic infection was reported in eight (8.2%) patients in the LLPP (total dose 3.5
mg/kg) group, four (4.3%) in the HLPP (total dose 5.25 mg/kg), nine (4.8%) in the LLLL (total
dose 7 mg/kg), 17 (9.1%) in the HLLL (total dose 8.25 mg/kg) and 15 (6.1%) in the PPLL (total
dose 3.5 mg/kg).

8.4.8.4. Other studies

In Study 26593 ONWARD any TEAE in the infections and infestations SOC was reported in 76
(61.3%) of the cladribine 3.5 mg/kg group and 26 (54.2%) of the placebo.
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8.4.9. Serious skin reactions

Serious skin reactions were not identified as a safety concern.

8.5. Other safety issues
8.5.1. Safety in special populations
There were no new data regarding safety in special populations.
8.5.2. Safety related to drug-drug interactions and other interactions

In Study 26486 there were patients with MS exposed to the combination of [FN-f3-1a 44 pg
every second day and cladribine 10 to 20 mg daily for 5 days. There were 22 (9.9%) TEAEs with
cladribine monotherapy, 165 (74.0%) TEAEs with IFN monotherapy and 36 (16.1%) TEAEs
with combined therapy. The commonest TEAE was pyrexia, which was predominantly reported
with IFN treatment. There were no deaths. There was one SAE (thrombocytopaenia) reported
during IFN monotherapy that lead to discontinuation. Increased transaminases and decreased
white cell counts were predominantly associated with IFN but increased with combined
therapy. Lymphocyte and CD4 counts were substantially decreased with combined therapy
(Table 49 and Table 50). The sponsor considered a carry-over effect from continuing IFN may
have contributed to the lymphopaenia. In the PI the sponsor states: ‘In a clinical study, when
beta-interferon was used in combination with cladribine, a more pronounced effect in the
reduction of lymphocyte count was observed. This needs to be considered when beta-interferon
is used after cladribine.’

In Study 27967 there was no interaction with pantoprazole.

Table 49: Haematology: lymphocytes total, descriptive statistics for measured values and
changes from Baseline

Measured values Changes from baseline

Study phase Day N Mean sD Min Median Max N  Mean sD Min Median Max
——— Parameter: Lymphocytes total

Screening 17 1.826 0.521 1.17 1.650 2.81 17 0.000 0.000 0.00 0.000 0.00
Cladribine Day 4 17 1.4556 0.471 0.77 1.440 2.70 17 -0.371 0.3156 -0.87 -0.380 0.16
Cladribine Day 7 17 1.197 0.317 0.74 1.210 1.90 17 -0.629 0.386 -1.37 -0.580 -0.02
Interferon-B1A Day 45 17 1.027 0.255 0.67 1.000 1.5 17 -0,799 0.428 -1.,77 -0.670 -0,22
Interferon-B81A Day 48 16 1.104 0.241 0.74 1.085 1.57 16 -0.666 0.464 -1.65 -0.625 -0.16
Combined therapy Day 59 16 0.630 0.222 0.33 0.640 0.99 16 -1.191 0.520 -2.10 -1.,205 -0.47
Combined therapy Day 62 16 0.497 0.206 0.22 0.450 0.84 16 -1.324 0.475 -2.14 -1.,275 -0.60
Follow up 17 0.827 0.331 0.34 0.780 1.50 17 -0.999 0.528 -2.01 -0.840 -0.29

————— End of table
Note: Only patients with a baseline value and a value at the designated visit are displayed
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Table 50: Haematology: CD4 abs, descriptive statistics for measured values and changes
from Baseline

Measured values Changes from baseline

Study phase Day N Mean sD Min Median Max N Mean sD Min Median Max
——— Parameter: CD4 abs

Screening 17 1.015 0.275 0.66 0.970 1.52 17 0.000 0.000 0.00 0.000 0.00
Cladribine Day 4 17 0.833 0.243 0.45 0.880 1.24 17 -0.182 0.143 -0.41 -0.170 0.07
Cladribine Day 7 17 0.766 0.232 0.38 0.830 i.12 17 -0.249 0.185 -0.59 -0.280 O0.16
Interferon-B1A Day 45 17 0.621 0.212 0.28 0.720 0.95 17 -0.385 0.188 -0.85 -0.360 -0.12
Interferon-B1A Day 48 17 0.824 0.315 0.33 0.770 1.27 17 -0.191 0.303 -0.89 -0.170 0.24
Combined therapy Day 59 16 0.424 0.168 0.17 0.425 0.74 16 -0.578 0.240 -1.09 -0.530 -0.23
Combined therapy Day 62 16 0.454 0.207 0.11 0.485 0.94 16 -0.548 0.208 -1.03 -0.550 -0.23
Follow up 17 0.452 0.214 0.13 0.380 0.85 17 -0.564 0.240 -1.17 -0.500 -0.32

—_ Endof tablp —mm-oo—o o o
Note: Only patients with a baseline value and a value at the designated visit are displayed

8.6. Post marketing experience
8.6.1. Post-marketing data

The sponsor submitted one post-marketing study. Study EMR700568_015 Record MS was a
prospective, observational, post-authorisation study of cladribine tablets in cladribine-naive
patients in the Australian Patient Familiarisation Program. The study was conducted at seven
centres in Australia from February 2011 to September 2014. The study included patients with
relapsing forms of MS. The outcome measures were serious adverse drug reactions and

Grade 3/4 lymphopaenia. There were 35 patients included in the study. There were 31 (88.6%)
females, four (11.4%) males, the age range was 23 to 69 years, and the time since diagnosis
ranged from 1 to 42 years. The majority had previously received disease modifying treatment:
30 (85.7%) patients. Twelve patients received concomitant disease modifying treatment: three
(8.6%) with natalizumab, two (5.7%) with fingolimod, two (5.7%) with dimethyl fumarate, two
with interferon-f-1a and two (5.7%) with glatiramer acetate. The total dose of cladribine
ranged from 0.9 to 2.5 mg/kg (patients only received a maximum of two courses due to
withdrawal of cladribine from the Australian market).

Two serious adverse drug reactions were reported, both in the same patient: lymphopaenia and
prostatic cancer. The prostate cancer was reported 490 days after the last dose. The patient was
a 61 year old male, who was also reported with hip fracture and acute myocardial infarction.
There were no deaths. Four patients were reported with Grade 3 lymphopaenia.

8.6.2. Risk Management Plan
The previous version of the RMP stated the following safety specification:
e Important Identified Risks:
— Severe lymphopaenia
— Herpes infection, viral infection
— Activation of latent TB or exacerbation of chronic infections
— Vertigo and tinnitus
e Important Potential Risks:
— Serious infections, opportunistic infections

— Progressive multifocal leukoencephalopathy

Submission PM-2016-03923-1-1 Extract from the Clinical Evaluation Report for Mavenclad Page 90 of 105



Therapeutic Goods Administration

— Malignancies
— Teratogenicity/adverse pregnancy outcomes
— Severe cytopaenia
— Anaemia haemolytic, autoimmune
— Severe neurological toxicity
— Nephrotoxicity
— Hepatotoxicity
— Aplastic anaemia
— Myelodysplastic syndrome
— Hypersensitivity
e Missing Information

— Long-term studies to evaluate the myelo-suppressive effects of cladribine

Developmental defects in offspring

Paediatric population

Elderly (patients > 65 years)
The sponsor proposes changing the Safety Specification to:
e Important Identified Risks
— Severe (Grade 2 3) lymphopaenia
— Herpes zoster infection
— Severe infections
— Opportunistic infection (including PML and tuberculosis)
— Malignancies
— Teratogenicity/adverse pregnancy outcomes
e Missing Information
— Long-term safety data

The sponsor proposes removing ‘activation of latent TB or exacerbation of chronic infections’
from important identified risks because with pre-screening of patients there has not been
observed reactivation of TB. In the opinion of the evaluator including this risk in Important
Identified Risks may have resulted in pre-screening and have protected patients. Hence the
proposed change should be rejected.

Severe cytopaenia and aplastic anaemia were observed during the development program in
patients treated with cladribine. In the opinion of the evaluator there are insufficient data to
exclude these conditions as Important Potential Risks.

Elevations in transaminases were reported in patients treated with cladribine during the
development program but there were no cases of drug induced liver injury (DILI). However, in
the opinion of the evaluator there are insufficient data to exclude this condition as an Important
Potential Risk.

The sponsor proposes removing Developmental defects in offspring; Paediatric population; and
Elderly (patients >65 years) from missing information. The sponsor has not provided any new
data for these patient groups. For developmental defects in offspring the sponsor argues this
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issue will be addressed by a pregnancy registry. In the opinion of the evaluator the issue should
remain until the data are submitted.

The sponsor argues that Paediatric population and Elderly (patients >65 years) are not part of
the target population. In the opinion of the evaluator these populations are still important
because of off-label use. MS can occur in the paediatric and older populations, and the data are
still missing.

8.7. Evaluator’s overall conclusions on clinical safety

The safety data confirm a higher rate of adverse events in the cladribine treated population
compared with placebo. Lymphopaenia is a very common adverse event, and is dose related.
Lymphopaenia is related to the mode of action of cladribine. Infections and infestations are
more common with cladribine. Herpes infections are more common with cladribine.

There appears to be a higher rate of malignancy with cladribine but there is an insufficient
sample size in the reported data to establish statistical significance. The relationship between
total dose/exposure and malignancy remains to be determined.

The sponsor proposes extensive changes to the Risk Management Plan, but as discussed in
above, many of the proposed changes are not supported by any new data.

The sponsor has not submitted new clinical data exploring the minimum effective dose, so it is
not possible to comment whether the adverse event profile may be improved by dose reduction.
There were few patients treated with more than four years of treatment (total dose 7 mg/kg)
and long-term treatment (beyond four years) has not been sufficiently investigated.

In the PI document the sponsor has changed the recommendations with regard the waiting time
following administration of live vaccines to commencement of cladribine, from 3 months to 4 to
6 weeks. The sponsor has not provided any data in support of this change.

Submission PM-2016-03923-1-1 Extract from the Clinical Evaluation Report for Mavenclad Page 92 of 105



Therapeutic Goods Administration

9. First round benefit-risk assessment

9.1.

Indication
Benefits

The sponsor has demonstrated efficacy
compared to placebo in Study 25643 CLARITY
which has been previously submitted and
evaluated.

Efficacy was demonstrated using qualifying
relapse rate as the primary efficacy outcome
measure. Disability progression was measured
using EDSS. There was a statistically and
clinically significant benefit for cladribine in
comparison with placebo for both of these
outcome measures. Hence there are sufficient
data to support: ‘to reduce the frequency of
clinical relapses and to delay the progression of
physical disability’ being included in the
indication.

There are limited data in support of removing
the 2-year limit on treatment. Study 27820
CLARITY Extension provides some support for
extending the duration of treatment, and total
exposure, to 7 mg/kg over 4 years.

First round assessment of benefits

Strengths and Uncertainties

The data in support of removing the 2-year
limit on treatment are limited. Although
Study 27820 CLARITY Extension is
supportive of the LLLL (total dose 7 mg/kg
over 4 years) treatment group over the HLLL
(8.5 mg/kg over 4 years) and does provide
some support for extending the duration of
treatment, and total exposure, to 7 mg/kg
over 4 years, there are a number of
limitations to the study. These limitations
are:

o Study 27820 CLARITY Extension did not
have a primary efficacy outcome
measure and was not designed primarily
to demonstrate efficacy.

e The sponsor argues for efficacy based on
a post hoc selection of ‘key’ efficacy
variables.

e The overall efficacy results were
inconsistent and the statistically
significant findings were not clearly of
clinical significance.

e The MRI outcome measures were more
convincing of efficacy than the clinical
outcome measures.

The sponsor has not provided any data that
explores the lowest effective dose. This was
identified as a major issue at the time of
initial approval but has not subsequently
been addressed by the sponsor

9.2.

First round assessment of risks

Risks Strengths and Uncertainties

The safety data confirm a higher rate of
adverse events in the cladribine treated
population compared with placebo.
Lymphopaenia is a very common adverse
event, and is dose related. Lymphopaenia is
related to the mode of action of cladribine.
Infections and infestations are more common

The sponsor has not submitted new clinical
data exploring the minimum effective dose, so
it is not possible to comment whether the
adverse event profile may be improved by
dose reduction.

There were few patients treated with more
than four years of treatment (total dose
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Risks Strengths and Uncertainties

with cladribine. Herpes infections are more 7 mg/kg) and long-term treatment (beyond
common with cladribine. four years) has not been sufficiently
investigated.

There appears to be a higher rate of
malignancy with cladribine. There is an insufficient sample size in the
reported data to establish statistical
significance for a higher rate of malignancy
with cladribine.

The relationship between total dose/exposure
and malignancy remains to be determined.

9.3. Firstround assessment of benefit-risk balance

The risk benefit for cladribine is favourable for the currently approved treatment regimen. The
duration of treatment could be extended to four years but there are insufficient data to support
a favourable risk-benefit balance for treatment beyond this.

10. First round recommendation regarding authorisation

The application to amend to indication for Mavelclad to:

Mavenclad is indicated for the treatment of relapsing-remitting multiple sclerosis (RRMS) to
reduce the frequency of clinical relapses and to delay the progression of physical disability.

should be rejected.

In the opinion of the evaluator there are sufficient data to support the addition of ‘to reduce the
frequency of clinical relapses and to delay the progression of physical disability’ but not the
removal of ‘for a maximum duration of 2 years’. The sponsor needs to clarify the proposed
dosing regimen before the treatment duration can be determined, but in the opinion of the
evaluator it should not exceed four years.

11. Clinical questions

11.1. Pharmacokinetics
11.1.1. Question 1
Does the sponsor have pharmacokinetic data for the following populations:
e Patients with renal impairment
e Patients with hepatic impairment
e Patients aged < 18 years

e Patients aged > 65 years?
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11.2. Pharmacodynamics
11.2.1. Question 2

With regard to M&S Population Analysis Report Trial No.: 25643 (CLARITY), 27820 (CLARITY
EXT); 28821 (ORACLE-MS):

e The sponsor should provide bootstrap 95% CI for the pharmacodynamic parameter
estimates.

e The sponsor should provide 95% CI or 5th and 95th percentiles for the two year cumulative
risk that was simulated for the two doses used in drug development (see Figure 8).

e The sponsor should provide simulations of alternative dosing strategies for two year
cumulative risk, with confidence intervals or 5t and 95t percentiles to indicate the
precision of the estimates.

e The sponsor should provide 95% CI or 5th and 95t percentiles for the dose effect
relationship (see Figure 9).

Figure 8: Predictions from the model of two-year cumulative risk for experiencing a first
relapse for the typical subject with EXNB value of 1 for each of the three regimens
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The lines represent predictions from the model for the cumulative risk of experiencing a first relapse during the first
two years of treatment (as a proportion of 1) according to the regimen with administration of cladribine tablets in
Weeks 1 and 5 of Years 1 and 2(blue), in Weeks 1, 5, 9 and 13 of Year 1, followed by Weeks 1 and 5 of Year 2
(green) or placebo (red).

Figure 9: The drug-effect relationship derived by the model of the cladribine effect
compartment exposure at the end of year two

1.00-
0.75- O TR
:
E
S 0.50-
=
2
[
o
0.25-
0.00-
0 100 200 300 400 500
Effect Compartment Exposure (mg)
The black line represents the relationship derived by the model ibine effect pi t

(x-
axis) and the effect (y-axis). while the grey line rep its the i i effect (Era). The 57-95" range of
effect compartment exposure at end of year two (based on subjects in the CLARITY trial) according to the regimens
with administration of cladribine in Weeks 1 and 5 of Years 1 and 2 (blue line) or Weeks 1, 5, 9 and 13 of Year 1,
followed by Weeks 1 and 5 of Year 2 (green line) is shown, with the black dots representing the respective median
effect compartment exposure,

Submission PM-2016-03923-1-1 Extract from the Clinical Evaluation Report for Mavenclad Page 95 of 105



Therapeutic Goods Administration

11.3. Efficacy
11.3.1. Question 3

In Study 25643 CLARITY what were the 95% CI for the reduction in annualised relapse rate of
54.5% for cladribine 5.25 mg/kg and 57.6% for cladribine 3.5 mg/kg?

11.4. Safety
11.4.1. Question4

Does the sponsor have safety data to support treatment beyond four years?
11.4.2. Question5

Does the sponsor have comparative safety data for a treatment regimen of two years, followed
by two years observation then another two years treatment?

11.4.3. Question 6

Does the sponsor have data on interactions with vaccines?

12. First round evaluation errata

12.1. Minor editorial changes

No minor editorial changes have been identified.

12.2. Minor errors of fact

No minor errors of fact have been identified.

12.3. Significant errors of fact

No significant errors of fact have been identified.

13. Second round evaluation

The sponsor has clarified the proposed dosing regimen to be:

‘Mavenclad therapy comprises of 2 treatment courses over 2 years (Year 1 and Year 2; cumulative
dose of 3.5 mg/kg over 2 years). Patients should receive no more than 2 treatment courses over
two consecutive years. The recommended dose should not be exceeded. Following completion of
these 2 treatment courses, no additional treatment is needed in the subsequent 2 years (Year 3 and
Year 4). Re-initiation of treatment with cladribine after Year 4 has not been studied.’

13.1. Pharmacokinetics

13.1.1. Question 1
Does the sponsor have pharmacokinetic data for the following populations:
e Patients with renal impairment

e Patients with hepatic impairment
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e Patients aged < 18 years
e Patients aged > 65 years?
Sponsor’s response:

The sponsor states ‘no dedicated pharmacokinetic (PK) studies in typical special populations
such as children and elderly, and patients with different degrees of hepatic and renal
impairment have been conducted with cladribine tablets’. In the population pharmacokinetic
analysis there were 43 (25%) patients with mild renal impairment (defined as = 60 to

<90 mL/min) and one patient with moderate renal impairment (defined as CRCL 30 to

< 60 mL/min). Hence there were sufficient patients to determine the effects of mild renal
impairment but not to determine the effects of moderate renal impairment. The sponsor
extrapolated from the population pharmacokinetic model the following conclusions: ‘the
decrease in total clearance calculated in patients with moderate and severe renal impairment,
also translates into an increase in exposure, that is, a 45% increase in a patient with a CLCR of
40 mL/min (moderate renal impairment) and a 65% increase in a patient with a CLCR of

20 mL/min (severe renal impairment)’. The sponsor does not recommend cladribine in patients
with moderate or severe renal impairment.

The sponsor does not have PK data in patients with hepatic impairment and does not
recommend cladribine in patients with moderate or severe hepatic impairment.

The sponsor does not have PK data for patients >65 years of age or <18 years of age.
Evaluator’s comments:

The sponsor’s response is not satisfactory. The sponsor does not have sufficient PK data to
address any of the special populations discussed in Section Summary of Pharmacokinetics
above. The sponsor also proposes to remove ‘Paediatric population’ and ‘Elderly (patients >65
years)’ from the missing information section of the safety specification but provides no data for
these populations. In the opinion of the evaluator the following should be included as missing
information in the safety specification: moderate and severe renal impairment, hepatic
impairment, paediatric population and elderly (patients >65 years).

13.2. Pharmacodynamics
13.2.1. Question 2

With regard to M&S Population Analysis Report Trial No.: 25643 (CLARITY), 27820 (CLARITY
EXT); 28821 (ORACLE-MS):

e The sponsor should provide bootstrap 95% CI for the pharmacodynamic parameter
estimates.

e The sponsor should provide 95% CI or 5th and 95th percentiles for the two year cumulative
risk that was simulated for the two doses used in drug development (see Figure 8).

e The sponsor should provide simulations of alternative dosing strategies for two year
cumulative risk, with confidence intervals or 5th and 95th percentiles to indicate the
precision of the estimates.

e The sponsor should provide 95% CI or 5th and 95th percentiles for the dose effect
relationship (see Figure 9).

Sponsor’s response:

The sponsor has provided bootstrap 95% Cls for the pharmacodynamic parameters (Table 51).
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The sponsor has provided 95% Cls for the two year cumulative risk. The simulations indicate no
significant difference between the two dosing regimens, and a significant improvement
compared to placebo (Figure 10).

The sponsor has simulated six alternative dosing strategies ranging from 1.0 mg/kg to 3.5
mg/kg (Figure 11). In these simulations, the confidence intervals for all of the dosing strategies
overlapped, but the 3.5 mg dose regimen appears to have the greatest efficacy.

The sponsor has provided 5th and 95th percentiles for the dose effect relationship. These have
been constructed by two methods:

1.
2.

Using the SIR estimates of precision (Figure 12)

Using the bootstrap estimates of precision (Figure 13)

Table 51: Parameter estimates and uncertainties of the final PD model for relapse rate,
including results from the bootstrap and SIR (copied from Table 2 of the sponsor’s

response)
CLARITY; CLARITY EXT; ORACLE MS|CLARITY; CLARITY EXT; ORACLE MS|CLARITY; CLARITY EXT; ORACLE MS
(run010d) (run010d) (run010d)
FINAL MODEL FINAL MODEL FINAL MODEL
Bootstrap® SIR®

Parameter Estimate  95%Clc  %RSEC | Estimate’ 95%CIY  %RSE? | Estimate® 95%Cl°®  %RSE®

Parameter Mean/Media Mean/Media

description n n
A years" Scale parameter | 0.110 _ 0.0828-0.137 13 |0.11200.111 0.08450.142 13 | 0.11000.110 0.0846-0.135 12
Y Shape parameter| 0762  0.702-0822 40  |0.764/0.764 0.714-0812 33  |0.760/0.760 0.706-0820 4.0

i, Oy
Dso. mg E:‘:f‘“re for 50% 49 4 3.31-04.9 48 530493  0.491-123 59 517474 114117 55
Enas Maximum effect | 0720  0.634-0806 61  |0726/0.726 0533-0928 13  |0.716/0.707 0579-0883 11
Bexne, LM EXNB effect on A 0.415 0.194-0 636 27 0.424/0.408 0.117-0.825 43 0.402/0.393 0.126-0.733 a7
Bextia, ORACLE_Ms 5’;”3 ORACLE 180 0459314 38 2131179 0.3624.70 187 1841179  0.642-3.41 19
1

K. years ::;:;Gr effect 0456  -0.147-106 67  |0.524/0.453 0.143-1.95 82 |0471/0.454 0.160-0903 41
wh % BSV on A 183 139227 12 181180 141-2.29 12 1841183 135235 14

Source: Module 5.3.5.4, Additional PK and PD Analyses Supporting Responses to TGA Questions, Table 2.
BSV=between-subject variability, EXNB=number of relapses in the 12 months prior to enrolment, RSE=relative standard error, SIR=sampling importance

resampling.

a Number of bootstrap samples is 966.
b Number of the final SIR resamples is 1,000.
¢ The 95% Cls and %RSEs obtained by using the NONMEM covariance step and the sandwich variance estimator default. The 95%Cl is calculated as
estimate + 1.96"standard error. The %RSE is calculated as 100*standard error/estimate.
d The parameter estimate is given as the mean and median of the bootstrap estimates. The 95% bootstrap Cls is obtained as the 2.5th and 97.5th percentiles of
the bootstrap parameter estimates. The %RSE is calculated as 100"standard deviation(bootstrap parameter estimates)/the NONMEM parameter estimate.

e The parameter estimate is given as the mean and median of the final SIR parameter estimates. The 95% bootstrap Cls is obtained as the 2.5th and 97.5th
percentiles of the final SIR parameter estimates. The %RSE is calculated as 100"standard deviation (SIR parameter estimates)/the NONMEM parameter estimate.
f Note that the parameter is presented as the variance. Shrinkage associated with estimates was 48%
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Figure 10: Predictions from the model of 2 year cumulative risk for the typical subject
receiving either placebo or cladribine, including uncertainty based on the SIR (overlaid)
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Source: Module 5.3.5.4, Additional PK and PD Analyses Supporting Responses to TGA Questions, Figure 13.
SIR= sampling importance resampling.
Overlaid predictions from the model of 2-year cumulative risk for experiencing a first relapse for the typical subject
receiving either placebo (PP, red) or cladribine 3.5 mg/kg (LL, green) and 5.25 mg/kg (HL, blue) cumulative dose,
including uncertainty based on the SIR. The solid lines are the predictions obtained by using the NONMEM
parameters of the final PD model. The shaded areas represent the 95% Cls obtained as the 2.5th and 97.5th
percentiles from the predictions.

Figure 11: Predictions from the model of 2-year cumulative risk for the typical subject
according to 6 alternative cladribine dose regimens, including uncertainty based on the
SIR
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Source: Module 5.3.5.4., Additional PK and PD Analyses Supporting Responses to TGA Questions, Figure 15.
SIR= sampling importance resampling.
Predictions from the model of 2-year cumulative risk for experiencing a first relapse for the typical subject according
to each of the six alternative dose regimens, including uncertainty based on the SIR. The solid lines are the

predictions obtained by using the NONMEM parameters of the final PD model. The shaded areas represent the 95%
Cls obtained as the 2.5th and 97 .5th percentiles from the predictions.
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Figure 12: The dose-effect relationship derived by the model of the cladribine effect
compartment exposure at the end of Year 2, including uncertainty based on the SIR
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Source: Module 5.3.5.4, Additional PK and PD Analyses Supporting Responses to TGA Questions, Figure 9.

SIR= sampling importance resampling.

The graph shows the drug-effect relationship derived by the model of the cladribine effect compartment exposure at
the end of year two, including uncertainty based on the SIR. The exposure-dependent factor (proportional effect) of
the underlying hazard function is represented against the drug effect compartment exposure (refer to Module 5.3.4.2,
M&S population analysis report on Relapse Rate). The solid line is the prediction obtained by using the NONMEM
parameters of the final PD model. The shaded areas represent the 95% CI obtained as the 2.5th and 97.5th
percentiles from the predictions. The grey horizontal line represents the maximum obtainable effect (Ema:). The range
of effect compartment exposure (2.5th to 97.5th percentiles) at the end of Year 2 (based on subjects in the CLARITY
study) according to the regimens with administration of cladribine in Weeks 1 and 5 of Years 1 and 2 (blue line) or
Weeks 1, 5, 9 and 13 of Year 1, followed by Weeks 1 and 5 of Year 2 (green line) is shown, with the black dots
representing the respective median effect compartment exposures.

Figure 13: The dose-effect relationship derived by the model of the cladribine effect
compartment exposure at the end of Year 2, including uncertainty based on the bootstrap
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The graph shows the dose-effect relationship derived from the model at the end of year two, including uncertainty
based on the bootstrap. The solid line is the prediction obtained by using the NONMEM parameters of the final PD
model. The shaded areas represent the 95% Cl obtained as the 2.5" and 97.5" percentiles from the predictions. The
grey horizontal line represents the maximum obtainable effect (Emax). The range of effect compartment exposure
(2.5 to 97 5™ percentiles) at the end of year two (based on subjects in the CLARITY trial) according to the regimens
with administration of cladribine in Weeks 1 and 5 of Years 1 and 2 (blue line) or Weeks 1, 5, 9 and 13 of Year 1,
followed by Weeks 1 and 5 of Year 2 (green line) is shown, with the black dots representing the respective median
effect compartment exposures.
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Evaluator’s comments:

The bootstrap estimates indicate that Dso was not estimated with precision because the %RSE
for this parameter was 59. This means that the sponsor cannot state with any certainty that the
minimum effective dose has been identified. This is because the sponsor does not have data for
doses between zero and the dose which is close to that which give maximum effect. The sponsor
had difficulty with the bootstrap estimates for covariate effects, which indicate the covariate
model is unstable.

The sponsor proposes using Sampling Importance Resampling (SIR) as an alternative method to
validate the model. In the references the sponsor provides, the authors conclude SIR may be
useful in the following circumstances: small datasets, highly nonlinear models or meta-analysis.
These are circumstances when the distribution of the parameters is unknown or not normal.
The evaluator does not consider this to be likely with the model presented in the application.
Bootstrapping is considered to be an appropriate validation procedure in the Guideline on
Reporting the Results of Population Pharmacokinetic Analyses (CHMP/EWP/185990/06).
However, SIR is a new technique when applied to population pharmacokinetics, and whilst
attractive for validating models that cannot be validated by other methods, is relatively
untested. SIR is also influenced by the choice of cut-off points and weighting (Tokdar S). Hence,
SIR may be useful for theoretical work but not for drug regulatory decisions. In an academic
setting SIR may be useful when there are insufficient data to perform a bootstrap but would be
inappropriate as a substitute for a bootstrap when the bootstrap results are unfavourable. In
the opinion of the evaluator, the bootstrap %RSE for Ds is large because when there are only
data for a dose of 0 and for a dose close to that for Emax then Dso cannot be estimated with
precision. In other words, the problem is not the distribution it is the lack of data.

The sponsor’s simulations of 2-year cumulative risk are not satisfactory. The sponsor has used
the parameter estimates from the final model, and the estimates of precision from the SIR
model. Hence the model used for simulation was a hybrid of the two approaches. Normal
practice would be to simulate from the final model, and not from a validation step. It is not clear
why the sponsor decided on this approach.

The sponsor’s simulations of alternative dosing strategies are not satisfactory. The sponsor has
the parameter estimates from the final model, and the estimates of precision from the SIR
model. Hence the model used for simulation was a hybrid of the two approaches. Normal
practice would be to simulate from the final model, and not from a validation step. It is not clear
why the sponsor decided on this approach. However, the sponsor did not demonstrate any
significant difference between the dosing strategies.

The sponsor’s simulations of the 5th and 95th percentiles for the dose effect relationship are
satisfactory. The Evaluator rejects the simulations performed using the SIR estimates of
parameter precision because SIR is not a recognised method in the Guideline on Reporting the
Results of Population Pharmacokinetic Analyses (CHMP/EWP/185990/06). In the opinion of
the evaluator, SIR is an exploratory technique that may be useful when there is paucity of data
or distributions that cannot be identified. However, the simulations using the bootstrap
estimates of precision for the estimates indicate that an Ena.x 0of 50% and an ECso of 0 mg are
within the bounds of the 5t and 95t percentiles. This illustrates that the sponsor is notin a
position to estimate the minimal effective dose. In the opinion of the evaluator, the model is not
useful in simulating alternative dosing strategies or in predicting the optimal doing strategy.

13.3. Efficacy
13.3.1. Question 3

In Study 25643 CLARITY what were the 95% CI for the reduction in annualised relapse rate of
54.5% for cladribine 5.25 mg/kg and 57.6% for cladribine 3.5 mg/kg?

Submission PM-2016-03923-1-1 Extract from the Clinical Evaluation Report for Mavenclad Page 101 of 105



Therapeutic Goods Administration

Sponsor’s response:

The relative reduction in annualised relapse rate (95% CI) was 54.5 (46 to 65) % for cladribine
5.25 mg/kg and 57.6 (46 to 66) % for cladribine 3.5 mg/kg.

Evaluator’s comments:

The sponsor’s response is satisfactory. There was no significant difference in relative reduction
in annualised relapse rate between the 5.25 mg/kg and 3.5 mg/kg dose levels.

13.4. Safety
13.4.1. Question 4
Does the sponsor have safety data to support treatment beyond four years?
Sponsor’s response:

The sponsor states: ‘the sponsor has safety data beyond 4 years regarding subsequent treatment
with other DMDs, but not with oral cladribine.” The sponsor also states that in these data, covering
up to 8 years of follow-up: ‘no specific pattern in the reported SAEs and no unexpected safety
finding were observed..

Evaluator’s comments:

The sponsor’s response is satisfactory. The sponsor does not have safety data for treatment
duration > 4 years.

13.4.2. Question 5

Does the sponsor have comparative safety data for a treatment regimen of two years, followed
by two years observation then another two years treatment?

Sponsor’s response:

The sponsor states: ‘The design mentioned by the evaluator, ie, 2 years of treatment followed by 2
years of observation and then another 2 years treatment, has not been formally studied by the
sponsor.’

Evaluator’s comments:

The sponsor’s response is satisfactory. The sponsor has clarified the proposed dosing advice to:
‘Mavenclad therapy comprises of 2 treatment courses over 2 years (Year 1 and Year 2; cumulative
dose of 3.5 mg/kg over 2 years). Patients should receive no more than 2 treatment courses over
two consecutive years. The recommended dose should not be exceeded. Following completion of
these 2 treatment courses, no additional treatment is needed in the subsequent 2 years (Year 3 and
Year 4). Re-initiation of treatment with cladribine after Year 4 has not been studied.’

13.4.3. Question 6
Does the sponsor have data on interactions with vaccines?
Sponsor’s response:

The sponsor states: ‘The sponsor has not conducted any formal vaccine-interaction studies and no
specific data were identified from literature sources’ and ‘the sponsor recommends a safety margin
of 4 to 6 weeks between live vaccination and initiation of cladribine tablet therapy.’

Evaluator’s comments:

The sponsor’s response is satisfactory. The advice in the PI for a safety margin of 4 to 6 weeks
between live vaccination and initiation of cladribine and to await recovery of white cell counts
before administering live vaccines after claribine treatment is appropriate.
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14. Second round benefit-risk assessment

14.1. Second round assessment of benefits

After consideration of the responses to clinical questions, the benefits of cladribine (Mavenclad)
in the proposed usage are unchanged from those identified in the first round evaluation.

14.2. Second round assessment of risks

After consideration of the responses to clinical questions, the risks of cladribine (Mavenclad) in
the proposed usage are unchanged from those identified in the first round evaluation.

14.3. Second round assessment of benefit-risk balance

The risk benefit for cladribine is favourable for proposed amended dosing regimen, which is:
‘Mavenclad therapy comprises of 2 treatment courses over 2 years (Year 1 and Year 2; cumulative
dose of 3.5 mg/kg over 2 years). Patients should receive no more than 2 treatment courses over
two consecutive years. The recommended dose should not be exceeded. Following completion of
these 2 treatment courses, no additional treatment is needed in the subsequent 2 years (Year 3 and
Year 4). Re-initiation of treatment with cladribine after Year 4 has not been studied.’

15. Second round recommendation regarding
authorisation

The application to amend to indication for Mavenclad to:

Mavenclad is indicated for the treatment of relapsing-remitting multiple sclerosis (RRMS) to
reduce the frequency of clinical relapses and to delay the progression of physical disability.

should be rejected.

In the opinion of the evaluator there are sufficient data to support the addition of ‘to reduce the
frequency of clinical relapses and to delay the progression of physical disability’ but not the
removal of ‘for a maximum duration of 2 years’. The sponsor is proposing a dosing regimen that
is for a maximum duration of 2 years, the precise wording being ‘Patients should receive no
more than 2 treatment courses over two consecutive years’. Hence, removing the wording ‘for a
maximum duration of 2 years’ from the indication is contradictory to the dosing information and
would be confusing to prescribers.

The evaluator recommends that the following alternative indication could be considered for
authorisation:

Mavenclad is indicated for the treatment of relapsing-remitting multiple sclerosis (RRMS)
for a maximum duration of two years, to reduce the frequency of clinical relapses and to
delay the progression of physical disability.
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