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MS and its treatment has a substantial
humanistic and economic burden

Quality of lifel2 Treatment burdens®4 Economic burdent®

* Need forlife-long « Early loss ofwork\

+ Significant therapy i
reduction in * Inconvenience of . ?;%F;?go); health
quality of life of administration and )
the patient high incidence of . scervtlcesf d i
* Impact on family side effects hec;l; Sar?d omestic
and others close associated with .
to the patient many treatment accessibility

\ options equipment j

MS is typically diagnosed in the most active phase of the life of

an individual, and thus interferes with important life challenges
and responsibilities?

1. Fattore G et al. Mult Scler 2012;18(2 Suppl):5-6; 2. Forbes A et al. Clin Rehab 2006;20:67-78; 3. Patti F. Patient Prefer Adherence
2010;4:1-9; 4. Rommer PS et al. Clin Exp Immunol 2014;175:397-407; 5. Whetten-Goldstein K et al. Mult Scler 1998;4:419-25.

Costs related to disability
16 countries, N = 16,808, EUR PPP 2015
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Costs are proportional to degree of disability

The majority of untreated patients develop disability

Source: Kobelt et al, MSJ 23(8) 2017
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Cost structure (SPAIN)

Total annual cost per patient by EDSS
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The majority of untreated patients develop disability

Oreja-Guevara C, KobeltG, Berg J, CapsaD, Eriksson J; European Multiple Sclerosis Platform. New insights into the burden and costs of multiple sclerosis
in Europe: Results for Spain. Mult Scler. 2017 Aug;23(2_suppl):166-178.

Untreated MS Patients Develop Disability
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2 8o
-
Z wf DSS 8
At 6-10 years, 30-40% I
= e _=gs & N
with initial RRMS £ s} DSS 6
developed progressive MS ‘g DSS 3
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Middlesex County subgroup. (c) SO subgroup.

D38 = Disability Status Scale; RRMS = relapse-remitting multiple sclerosis.
Weinshenker et al Brain. 1989;112(Pt 1):133-146.
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Time is brain

Time is brain
Later ~
E U treatment Later
'.‘Eu intervention
© I. \
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Treatment - range of
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Disease
Onset

Giovannoni et al. Mult Scler Relat Disord. 2016;9(Suppl)1:55-S48

An evolving treatment landscape

2018
2017
2016
2014 . .
2013 .
. Cladribine Ocrelizumab

2011 . Daclizumab
Dimethyl fumarate
2006 . Teriflunomide

Fingolimod Alemtuzumab
2000 .
) Natalizumab

1996 Mitoxantrone

® Glatiramer acetate
Interferon-beta (1b and 1a)

Immunosuppressants

1. Betaferon® SmPC, April 2017; 2. Avonex” EU SmPC, July 2017;

3. Rebif’ EU SmPC, July 2017; 4. Copaxone” EU SmPC, January 2017; 5. Tysabri* EU SmPC, May 2017;

6. Gilenya® EU SmPC, June 2017; 7. Lemtrada® EU SmPC, July 2016; 8. Aubagio® EU SmPC, June 2017;

9. Tecfidera” EU SmPC, June 2017; 10, Zinbryta’ EU SmPC, July 2017; 11. Ocrevus® EU SmPC, January 2018;
12. MAVENCLAD' EU SmPC, September 2017; 13. Plegridy’ EU SmPC, August 2017;

14. http://www.tevapharm.com/news/15_european_countries_agree_to_approve_copaxone_08_01.aspx
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Therapy of MS

» Treatment of relapses: corticosteroids, plasmapherese

+ Symptomatic treatments for pain, fatigue, bladder
alterations, tremor...

+ Disease modifying treatment (DMTSs) : to reduce
relapses, progression and radiological activity

EDSS

Adoptado de Ref.5

When to start treatment

Disease Modifying Therapies should be started:

* As soon as possible after diagnosis with relapsing
disease

* After excluding other conditions in persons with a
clinical event and MRIs consistent with MS lesion
profiles

* MRI and CSF are recommended to avoid
misdiagnosis




Factors to consider when choosing a therapy

o )
monitoring events
// \\\
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1Brodkey MB, et al. Am J Nurs, 2011

Factors to consider when choosing a therapy

* Patient factors : lifestyle, comorbidities, pregnancy,
support system, expectations, risk-taking

* Disease factors: clinical/MRI activity, prognostic
profile, MS phenotype

* Drug factors : efficacy, tolerability, adverse events,
safety, route of administration, prior DMT use,
required monitoring.

01.07.2019



Clinical factors

= Male gender

= Older age at onset

= African American/Hispanic

= Motor/Cerebellar/Sphincter
involvement

* Frequent relapses
= Poor recovery from relapses
* Multifocal involvement at onset

= Early cognitive dysfunction

Factors associated with more aggressive MS

Paraclinical factors

* MRI high lesion burden at
presentation

+ New T2 lesion(s) in first year of
symptom onset

+ Brainstem, Cerebellum or Spinal
cord lesion(s)

Brain/spinal cord atrophy early on

OCT changes early on (RNFL
and/or GCIP thinning)

Oligoclonal Bands present
Low Vitamin D

Therapy selection: a balancing act

Safety/Risk

Shared -
Low Decision ngh
Efficacy Making Efficacy

’ HS Disease Severity \

| Safety/Risk |

A

Risk-Benefit information should be communicated to patients

---- shared decision
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Disease Modifying Therapies (DMTs)

» Self-injectables: Interferon-beta,
Glatiramer acetate

» Oral treatments: teriflunomide, Dimethyl
fumarate, cladribine, fingolimod

» Monoclonal antibodies: natalizumab,
alemtuzumab, ocrelizumab

Inyectables treatments

INTERFERONS:

- INTERFERON BETA 1b s.c (BETAFERON®, EXTAVIA®)
- INTERFERON BETA 1a i.m (AVONEX®)

- INTERFERON BETA 1a s.c (REBIF 22°, REBIF 44°)

- INTERFERON BETA 1a PEGILADO s.c (PLEGRIDY®)

GLATIRAMER ACETATE:
- COPAXONE 20° sc
- COPAXONE 40° sc

- Biosimilars

01.07.2019



Interferons
Efficacy in RRMS:

* Injectables: ~30% reduction in annualized relapse
rates (ARR)
— Head-to-head comparisons of injectables have found them
more similar than different
— Pegylated IFNB-1a appears to have similar efficacy as other
IFNB’s

Choice of injectable should be driven primarily by:

— Expected side-effect profile
— Patient preference (IM vs SC; weekly vs. more frequent)

Kaplan-Meier Incidence of CDMS by Treatment
. Group (N=383)
Z_z 40%
il 4
il A

40 - 10 Years

Univariate HR (95% CI)=0.64 (0.47 to 0.86), P=0.003
30 Adijusted HR (95% C1)=0.60 (0.44 to 0.81), P<0.001*
20

10 4

CDMS (%)

Immediate Treatment
0 12 24 36 48 60 72 84 96 108 120

Months Since Randomization

*CHAMPIONS study; 10-year, open-label, extension study of patients (N=155) who participated in CHAMPS trial.
*Adjusted for age, qualifying event, baseline MRI T2 lesion volume, and baseline number of Gd+ lesions.
Kinkel R et al. Presented at AAN; April 25-May 2, 2009; Seattle, WA.

cu

Starting Early Remains Important Even 10 Years Later

01.07.2019
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Safety issues

Interferons

Flu-like syndrom

Local skin reactions
Increase of liver enzymes
Depression

Cytopenias

The majority of Aes observed are usually mild and
reversible, and respond well to dose reductions

Annualised Relapse Rate + SEM

06

i
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e
i

0,0

Glatiramer acetate

Increases production of anti-inflammatory
cytokines (th2) and decreases production of
proinflammatory cytokines (th1)

Significantly greater reduction in ARR for GA 40
mg/ml tiw vs. placebo at 12 months

i
| .
—— i"" rate were consistent

Reductions in relapse

[ I with data
gor GA 20 mg/ml gqd*~

Placsbo [r=051)

01.07.2019

11



Glatiramer acetate

Safety issues

Injection-site reactions
Lipoatrophy
Post-injection systemic reactions

¢ Teriflunomide Q.

Activated (rapidly dividing)
hacyte

Selectively and reversibly inhibits dihydro-orotate
dehydrogenase

(DHO-DH), a key enzyme in de novo pyrimidine synthesis ‘
required by rapidly dividing lymphocytes ,

TEMSO? TOWER?
14 mg vs placebo: 14 mg vs placebo:
31.5% reduction 36.3% reduction
P<0.001 FP=0.0001
‘i'; 0,6 A § 0,6 -
2 0,54 3 0,50
g 05 505
3 04 4 g 04 |
= 0 s 0 0,32
> 03 | 203 A
] g
& 0,2 4 2 0,2
Q ]
£01 4 z 01
] o
g 0 - s 0 -
= Placebo AUBAGIO = Placebo AUBAGIO
(n=363) 14 mg (n=388) 14 mg
(n=358) {n=370)

01.07.2019
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Teriflunomide

Safety issues

Hair thinning
Diarrhea
Nausea

ALT increase

F P Dimethylfumarate

- Administered orally 240 mgr twice a day
- MoA: Nrf2 pathway

DEFINE
06
508 _— 53% 48%
2 3 reduction reduction
2 04 P<0.0001 P<0.0001
['4
% 03
5 o 0189 CONFIRM
1
§ 02 29%
2z 06 44% 51%
<014 | 01 BN e | | reduction
LY [ SE— on  Vs.place bo
lacebo el =0
0+ = P<0.0001 P<0.0001
Placebo BG-12 BID BG-12TID G 04
(n=408) (n=410) (n=416) 2
203
&
% 02 0.401
0.1 0.224 0.198
04
Placebo BG-12 BG-12 GA
(n=363) 240 mg BID 240 mg TID (n=350)
(n=359) (n=345)
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Dimethylfumarate

Safety issues

Flushing

Gastrointestinal effects

Lymphopenia (30% drop at 12 months)

PML ( associated with low lymphocyte count)

Fingolimod

- Administered orally 0.5 mg a day

Treatment with fingolimod: autoreactive \
lymphocytes remain in the lymph nodes away

fram tha CNIQ
g
; 0.50 - FREEDOMS nt
1]
% 0.40 1 Efferent
E 0.30 A -24% -60% ! lymph
°
N 0.20 A
T 010 A 1p
E 3551
£ 000 A
g Placebo 0.5mg 1.25mg
*p<0.001 vs placebo Fingolimod  Fingolimod
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Fingolimod

Safety issues

Bradycardia with first dose

Herpes infections (9%)
Macular edema (0,3-1%)

Liver enzymes abnormalities(14%)

Lymphopenia (very common, usually benign)

Skin cancer
PML (rare)

Cladribine

Cladribine a structural analogue of deoxyadenosine with the

addition of a chlorine atom

Annualized Relapse Rate (ARR)

[ RR: 545%
P< 001

RR: 57.6%
P 001

Placebo Cladribine Cladribine
(N=437) 3.5 mg/kg 5.25 mg/kg
{N=433) (N=456)

Patients with 3-mo

3-Month Confirmed Disability Worsening

5.25 mg/kg vs placebo:
HR: 0.69; 95% Cl: 0.49-0.96; P = .026

o
a

= placebo
T2 HR: 0.67; 95% Cl: 0.48-0.96; P=_018 ) 216%
-2
==
§28w
o :— Cladribine 5.25 mgrkg
5 5 P=03
ﬂ Cladribine 3.5 mg/ki
0 f T T P=02 T T .
0 12 12 36 48 60 72 84 96
Weeks

oral cladribine significantly reduced relapse rates and risk of
confirmed disability worsening in patients with RRMS

01.07.2019
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Following CLADRIBINE dosing, efficacy was sustained in years
3 & 4 while lymphocyte counts returned to within normal range™

Proportion of Patients

100 - Qualifying Relapse Free (%)'
Year3 Yeard MAVENCLAD® @~ T
Placebo —@—
- . ]
Median T :.
©Q1Q3) I S - T
Lymphocyte Tl 1
Count T | T -
aviys 10 - 1
CLADRIBINE PLACEBO “0 2 48 T2 9% WO 4 W8 W2 26 240 264
3.5 mglkg in CLARITY in CLARITY-EXT Weeks
2 years 2.5 years Numberof 43 & 18 8 A

REBASELINE FOR RELAPSES

Long-lasting efficacy

o/mm?:
etal. ECTRIMS 2016 Absiract 554, Oral 164 3. Sorensen PS, et al.

Cladribine

Safety issues

Lymphopenia (very common, usually benign)
Fatigue, headache
Herpes infections

16



A personalized weight-based dosing
regimen

Dose of MAVENCLAD® per treatment week
by patient weight in each treatment year! MAVENCLAD? 10mg tablets per week day’

Number of tablets (10mg each) per treatment week

WEIGHT RANGE, KG TREATMENT WEEK 1 TREATMENT WEEK 2 TOTAL NUMBER
TABLETS PER WE (55D (E537 oA
40 to <50 4 4 4 1 1 1 1 0
50to <60 5 5 .
5 1 1 1 1 1
6010 <70 6 3
6 2 1 1 1 1
7010 <80 7 7
7 2 2 1 1 1
8010 <90 8 7
8 2 2 2 1 1
90 to <100 9 8
10010 <110 10 9 ¢ 2 2 2 2 !
2110 10 10 o 2 2 2 2 2
For some weight ranges, the number of tablets may vary from one treatment week to the next. Use of MAVENCLAD"
in patients weighing less than 40kg has not been investigated. It is recommended that the daily MAVENCLAD® doses.
in each treatment week be taken at intervals of 24 hours at approximately the same time each day. If a daily dose 1. MAVENCLAD® EU SmPC, July 2018;
consists of 2 tablets, both tablets are taken together as a single dose’ . ooy 2018
*From publicly available information, accurate at date of creation — February 2019, RMS, relapsing MS. 2 Giovannoni G et al. N Engl ) Med 2010; 362:416-426.
Natalizumab
’ e 3 8%
Natalizumab: Sites of Action Frée of clinical
disease activity
78% 100%
Circulation Free of Free of
1. Leukocyte migration 3
from blood to tissue relapses _______ progression
= .

-
e -

.
=y A2

YYYooomaoyyyY

VCAM.1

2. Leukocyte priming

and activation 80%
Ti >
o Free of S Free of

T T Gd+ lesions T2 lesions

leukocyte e A ey 71%

Spoptosis Free of MIRI _

disease activity
Giovannoni G, KappusL BergerJ Cutter G, Fox R, Wiendl H, Chang I, Kasliwal R, Lee L, Licata S, Ho P-R. Inci of I b-
Progressive i 1alopathy and Its Relatit ip with the Pattern of Natalizumab Exposure over Time. Presented at: 34th Congress of

the European Cummmee for Treatment & Research in Multiple Sclerosis ECTRIMS (2018) Meeting. October 10-12, 2018 | Berlin, Germany. P604.

01.07.2019
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ORIGINAL COMMUNICATION
Natalizumab treatment of multiple sclerosis in Spain:

results of an extensive observational study

0. Ferniandez - C. Oreja-Guevara - R Arroyo -
G Tzquierdo - J Pérez - X. Montalban
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oy Stability 6814 78 6998
Waorsening 283 38 625
¢ 0157 23 .334.57 53-8 )
Baseline EDS5
Natalizumab safety
PML incidence among Natalizumab-treated patients
from November 2009 to December 2017
Figure 2. PML incidence among natalizumab-treated patients from November 2009 to December 2017
45
_ PMLincidence of
40 4.18-4.24 per 1000 patients
» Updmed PML risk
z 35 estimates published?
= 1 Updated PML risk
;‘- 30 ! estimates and patient
e  management
- ideli ilable’
: 25 i quidelines available
Py Second-generation anti-JCV !
g antibody test (STRATIFY JCV
8 DxSelect) validated® !
Q
E 13 First PML risk estimates published® |
I
£ 10 Product label updated to include anti-JCV |
antibodies as a PML risk factor® !
I
0.5 First-generation anti-JCV antibody !
test (STRATIFY JCV) validated® !
I
0
D‘ JI‘JH Dec J Del: J D ec Jun Dec J un Dec Jun Dec Jun Dec Jllm Déc
2009 2010 2010 2011 20M 2012 2012 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017
Date
Green arrows show key milestones In PML risk stratification. The dashed line marks April 2016, when PML incidence appeared to stabilise.
Giovannoni G, Kappos L, Berger J, Cutter G, Fox R, Wiendl H, Chang |, Kasliwal R, Lee L, Licata S, Ho P-R. Inci of I ab-

Progressive Multifocal Leukoencephalopathy and Its Relationship with the Pattern of Natalizumab Exposure over Time. Presented at: 34th Congress of
the European Committee for Treatment & Research in Multiple Sclerosis ECTRIMS (2018) Meeting. October 10-12, 2018 | Berlin, Germany. P604.

01.07.2019
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Updated PML Risk Estimate Algorithm

Anti-JCV Antibody Status

Negative

0.1/1000 patients
95% Cl: 0.01-0.35

. nts (95% Cl) Patients with
Natalizumab
Prior IS Use, per
Exposure, Index Value Index >0.9 to .

" . Index <0.9 Index >1.5 1000 Patients
Months Not Available <1.5 (95% Cl)f
1-12 0.1 (0-0.4) 0.01 (0-0.03) 0.1(0-0.2) 0.2 (0-0.5) 0.3 (0-1.9)
13-24 0.6 (0.2-1.1) 0.05 (0-0.1) 0.3 (0-0.6) 0.9 (0.3-1.6) 0.4 (0-2.3)
25-36 1.6 (0.9-2.5) 0.2 (0-0.4) 0.8 (0.1-1.5) 2.6 (1.4-3.9) 3.6 (1.4-7.4)
37-48 4.1(2.8-5.7) 0.4 (0-1.0) 2.0(0.2-3.8) 6.8 (4.4-9.1) 8.3 (4.3-14.5)
49-60 4.8 (3.2-7.0) 0.5(0-1.2) 2.4 (0.2-4.5) 7.9 (4.9-10.9) 8.4 (3.7-16.6)
61-72 6.0 (3.7-9.3) 0.6 (0-1.5) 3.0 (0.2-5.8) 10.0 (5.6-14.4) 5.5 (1.1-16.0)*

Koendgen H et al. Presented at ECTRIMS; September 14-17, 2016; London, UK. P1249.

Extended Interval Dosing Natalizumab:

The future?

«  Aretrospective chart review in 9 MS centers was
performed in order to identify patients treated with
extended interval dosing (EID) of NTZ.

+ Al patients had SID of NTZ infusions for at least 6
months prior to start of EID

+ 1080 patients were on SID and 894 on EID

Table 3 Comparisons of standard interval dosage and extended
interval dosage groups on MS activity and NEDA

Total
S ED EED LED VED Within EID

Participants (n) 1080 84 26 269 31
Percentagewithno 756/ 558/ 177/ 114/ 26/ EED>LED
radiological activity 928 681 19%5* 12 3

81% &% | 9% 80% 78%
Percentage of 104 464 1531 1211 190 EEDSLED,
patients with no 957 60 203 146 M VD
clinical ativity % 5% | 5% 8% 0%
Percentage of 501 33 134 89 150/ EEDSLED,

patients with zero 819 476 192° 134 24 VD

combined activity 6% 78% | 70% 66% 59%
(NEDA)
Means and SDs (in parentheses).

{A) Comparisons in columns 2-5 are to SID group. Comparisons between the three
EID groups (EED vs LED vs VED) are displayed in column 6,

*Indicates EID group differs from SID group at p<0.05.

Indicates EID group differs from SID group at 0.05<p<0.10.

6D, eaty extended dosing; ED, extended ntenval dosing; LED, late extended dosing:
WS, multiple sclerosis; NEDA, no evidence of disease activity; SID, standard interval
dosing; VED, variable extended dosing.

Zhovtis Ryerson et al. INNP 2016

The TOUCH® Prescribing Program, a mandatory US risk evaluation and mitigation program, provides the largest
data source that could inform on PML risk in patients on EID

TOUCH Prescribing Program data as of June 1, 2017 were used for this analysis
This analysis included only patients who were anti-JC virus (anti-JCV) antibody positive

Hazards of PML in EID and SID cohorts were compared using Cox regression models (adjusted for age, sex, prior
immunosuppressant, initiation calendar year, and number of infusions
The primary definitions of EID and SID use was <15 infusions/18 months and >15 infusions/18 months

40,
8
S — SID group P value from log-rank test: 0.0001
ﬁ 304 _ ep group
a
-
s
a
5 20
2
3
g
g
g 10
2
&
E
E o
(8]

0 12 24 36 48 60 72 84 956 108 120
Number of patients at risk®

g“fllf) 13132 13132 10596 7850 5989 4236 2775 1823 1205 734 296

g[sl'f; 1988 1988 1817 1502 1225 958 700 515 374 247 113
Cumulative number of PML cases®
“S)LE; 0 3 9 22 45 68 74 82 87 89
hwsp EID 0 0 0 0 0 1 3 3 3 3 s covarates

*Numbero  group of the specified time.

Zhovtis Ryerson et al ACTRIMS Forum 2018;San Diego, CA

01.07.2019
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Probability of Remaining Free of Relapse =
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Rebound after natalizumab

Qutcomes.
37 patisoty MRI New T2 Lesions
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Adverse Events
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—
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Clinical relapses

Relapses, New T2/Gad lesions

Vollmer, B et al, } Neurol Sci. 2018 Jul 15;390:89-93.

Alemtuzumab

Non-continuous administration

Targets the CD52 receptor

Near complete depletion of
lymphocyte populations from the
circulation

3. Repopulation

~ 9 T-cell
precursor
Stem cell

Lymphocyte
Toeg Cells as % of Total CD4* Count?

Macrophages

Neutrophils

_ Lymphocyte
procursor A b

Pra/Pro
B coll
LEMTRADA binds tc

prosent on T

1o

P
i
10

O T ool Couts

Lvmbionvl.

= Distinctive repopulation pattern, resulting in a relative increase in the
proportion of T regulatory and memory lymphocyte subsets and a
decrease in cells with a pro-inflammatory signature*.6

9 T and B 12

8 Doplotos PLE

U Y, ot al_ Immunology. 2009,128:260-270; 2. Rao SP, et al. PLOS One. 2012,7.639416, 3. Hartung HP et al. ECTRIMS 2012; P35, 4. Cox AL et al. £ur J Immunol.
3008353032 5545, 5. TIHC awkhore GA ot ol J Neurol Neuroaurg Peveniany. 501583 366304, 6. Shang X ot a1, J mmunol 2013 16166675874
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Alemtuzumab: Annualized Relapse Rate

CARE-MS I: Reduction in ARR!? CARE-MS II: Reduction in ARR?
1.0 7 core Extension Study 1.0 7 Core Extension Study
0.8 Study | 63% of patients received no 0.8 50% of patients received no
= | alemtuzumab = alemtuzumab
o 0.6 | re-treatment and no other DMTs © 0.6 re-treatment and no other DMTs
?gg : since Month 12 § since Month 12
o 0.4 o 0.4
g ' g
: 0.2
. 0.0
Years 0—-2 Year 3 Year 4 Year 5 Year 6 Years 0—2 Year 3 Year 4 Year 5 Year 6
No.of 576 349 342 340 335 No.of 35 393 387 367 357
Patients Patients
« Durable efficacy was maintained through 6 years + Durable efficacy was maintained through 6 years
with low retreatment rates with low retreatment rates
* 84%, 87%, 88%, and 89% of patients were free » 81%, 80%, 84%, and 88% of patients were free
from relapses in Years 3, 4, 5, and 6, respectively from relapses in Years 3, 4, 5, and 6, respectively

1. Coles AJ et al. ECTRIMS 2016, Presentation 213; 2. Fox E et al. ECTRIMS 2016, P1150.

Alemtuzumab
Most frequent AEs:

* IARs: rash (53%), headache (52%), pyrexia (29%), and
nasopharyngitis (25%)

EU label special warnings and precautions for use

* Autoimmunity: Thyroiditis ~30%), ITP (~ 1%), Goodpasture
(< 1%)

* Infusion-associated reactions

* Infections: Herpes, Listeria

* Malignancy ?
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Ocrelizumab in Relapsing-remitting MS

Humanized monoclonal antibody that
selectively targets CD20, a cell-
surface antigen that is expressed on
pre-B cells, mature B cells, and
memory B cells but not on lymphoid
stem cells and plasma cells

Intravenous every 6 months

Non-continuous administration

Ocrelizumab exerts its effects by
continuous suppression of B cells

Ocrelizumab in Relapsing-remitting MS

Adjusted ARR at 36 Weeks?

OPERAI
05 -
-46%
o0& - F=0.0007 ws
IFMB-12
0.3
0zZ-
© 0292
0.1 ‘
| 0.156
. |
G 3
IFHE-1a Ocrelizmab
Hpg 600 mg
n=#11 n=410

OPERA Il
W -47%
¥ o4 P=0.0001 s
) H IFME-12
=
=
=l
"
(=4
4
<
4
® 0.155
= 01
<
a0t -
IFHB-1a Oerelizmab
Hpg G000 mg
n=Hs n=HT
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Ocrelizumab

Safety issues
Infusion related adverse events ( rash, fever, headache)
Herpes infections

Upper respiratory and urinary infections

Fatigue

Ocrelizumab in Primary progressive MS

ORATORIO: Time to onset of 12- and 24-week composite confirmed
disability progression was delayed with ocrelizumab vs placebo

Lo (Fl (B
12-week confirmed . . 24-week confirmed —— Ocrelizumab 600

26% reduction in risk of 12-week 29% reduction in risk of 24-week me

=100 confirmed composite disability progression —_ confirmed composite disability progression
I HR (95% Cl): 0.74 (0.61-0.89); p=0.0014 g HR (95%Cl): 0.71 (0.58-0.87); p=0.0008
Z 80 2 80
s 5 63.5%
2 g
g ©0 58.8% g 60
(=% (=8
g 40 2 40
& E
S 20 S 20
£ £
=3 =1
6] O
OF—T—7T 7T T T T T T T T T T T T T T 711 O—T 7T T T T T T T T T T T T T T T 711
Baseline 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 Baseline 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216
Time (weeks) Time (weeks)
n n
Placebo 244 230 195 169 150 132 117 109 102 85 78 64 43 34 28 Pli@ebdd 4 244 232 197 173 159 143 129 121 111 94 86 76 50 40

Ocrelizumab 488 456 411 365 338 307 281 262 240 216 207 184 131 101 82 OéieliA0mat4 488 459 422 384 359 327 305 287 264 241 230 213 153 120

. Compared with placebo (PBO), OCR significantly reduced the risk of 12-and 24-week confirmed composite
disability progression by 26% (p=0.0014) and 29% (p=0.0008), respectively

Giovannoni G. et al. ECTRIMS 2016. Poster 746 and Montalban X, et al. N EnglJ Med 2017;376:209-220. Suppl. Appendix.
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Ocrelizumab in Primary progressive MS

ORATORIO: Summary of efficacy

“ e “

Time to CDP 12 week 24% 0.0321
Time to CDP 24 week 0.0365

Progression in T25FWT
(baseline to Week 120)

Pel.'cent change in MRI total T2 PBO: 47.4%
lesion volume OCR: -3.4% <0.0001
(baseline to Week 120) c

'
29% reduction 0.0404 o
o

MRI total brain volume loss . o
17.5% reducti 0.0206
(Week 24 to Week 120) glecicon
Change in SF-36 PCS [physical PBO:-1.1 s
5 0.60 Not significant

scores] (baseline to Week 120) OCR: -0.7 igniti

ssion; PBO, placebo; OCR, ocrelizumab; SF-36 PCS, SF-36, short form (36); physical component summary;

2017;376:209-20; Montalban X, et al. ECTRIMS 2016 (Platform presentation number 228)

Therapy selection: a balancing act

S Disease Severity

|Safety/Risk | |Safetyl Risk |

Shared .
Low Decision High
Efficacy Making Efficacy

A

Risk-Benefit information should be communicated to patients
---- shared decision
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Treatment pPa radigms
* Immunomodulation versus immunosuppression
* Maintenance versus reconstitution
* Escalation versus induction

* Conventional versus high efficacy

Different approaches to treat

Escalation of chronic
immunomodulatory/-suppressive treatment

De-escalation ?

M
e

Induction, follow up treatment of residual (innate) inflammation

& tttt1tttt11

Piehl F. J Intern Med. 2014 Apr;275(4):364-81

Time
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Escalation therapy

4th |ine Therapy

31 Line Therapy

Fingolimod

Natalizumab
2" Line Therapy Alemtuzumab

Ocrelizumab

Cladribine

1%t Line Therapy

AHSCT: Autologous Hematopoietic Stem Cell Transplantation

ECTRIMS-EAN Guidelines consensus statement

e Adequate infrastructure must be in place for the
monitoring, assessment, detection and
management of side effects

General
recommendations

*IFN and GA should be considered

eEarly DMD treatment for patients with active
RRMS

*MRI and clinical measures to monitor disease
e Standardized reference brain MRI within 6 months

of initiation?
Poor response eEscalate to a higher efficacy DMD

e Consider another higher efficacy DMDP

Montalban, X, 2018
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Initial therapies ‘

Off- label

Escalation therapies I

disease activity

Patients with low-to-moderate |

Dimethyl fumarate

Teriflunomide *

IFNE “Side-effects.
GLAT

Laguinimod

Patients with more aggressive M5

Natalizumab

IOV A =

oAb fow) T
3
IV At (righ) ~a * Side-effects
Fingolimod .
Ocrelizumab Choice of
therapy

Cladribine

Alemtuzumab

Suboptimal effect

Suboptimal effect

—

Natalizumab o
Jovny T | TSdeeffects | g | Rituximab
o
suboptimal Ofatumumab
effect
Fingolimod * Choles of ~a 'l'
Ocrelizumab therapy Intense immunosuppression with
- autologous haematopoietic stemn
e cell transplantation
Alemtuzumab
IFNE: interferon-beta
- s GLAT: acetate
[Mitoxantrone] | W Ab: John Cunningham virus antibodies
* Women planning pregnancy within the next than
teriflunomide.
* In case of adverse effects *ar effect] on one drug the drug can be
tried as of action are qul . 5
& Owing to serious adverse effects s not for ordinary
treatment of relapsing-remitting MS
* In general, drugs used for should benefit-
rod to the individy equi in 2 dizlogue b

the patient and treating neurobogist.
*+ In general, the choice between drugs used for escalation of therapy should be based on a
benefit-risk tailored to the i patient’s in a dialogue
betwesn the patient and treating neurologist.,

# might bee suitable for combination therapy

Treatment algorithm for relapsing—remitting multiple

sclerosis

Sorensen , 2018

German treatment algorithm

fa43
cas' RRMS' SPMS!
- . wive ot
4 Lat covem I awew It awicn sl L L ol
l; B
| F | i 5
s 3 I ’
E - Glatvamer acotate - Owmetivyl fumarste - plase |
k-] “intarternd taim | Gativemer scotete ~stedfern-d b 0
!i “Interierend lanc || Iterfened Laim B — :
TP tmatemagipu || lntelenedian (- rorvrsmer -
H - Intarterse§ 1b ac .
i Tt
L
vy
f Ind dewce « Plasna cuchange
16t i B
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Possible treatment algorithm

= Clinically isolated Clinicallyisolated RRMS: RRMS: Rapidly evolving
Presentation syndrome with syndrome & MRI activity, Jl 1 relapse in2 years AND 2significant relapses ””vzm t .
multiple MRI lesions i.e. McDonald MS radiological activity in last 2 years.

>
A4 Y A4
No treatment [ Notreatment | re=s [ Beta-interferon [ Glatiramer acetate | [ ANentmanab "
Firstine therapy Beta-interferon Betainterferon | | 1 Dimethylfumarate |_Terftunomide || 1| [~ Cladribine |
H - —
Alemtuzumab, rarely | | : Alemtuzumab, but see note 7 Nataliz
1 - —
T 2
Altemative frsbli ¥ Alemtuzumab ]
ernative firstdine H Cladribine
therapy due to < Fingolimod
intolerance Natalizumab
(Daclizumab) |
4 — — —
Second-line therapy 1 L Aemuzmab [ emtizumab |
for disease activity [——][: Cladribine
whilst on first-line Fingolimod Pl otalzumab__|
therapy % (Dachizumab)” [ (Daclizumab)
Rescue therapy |___Nochange | T
for continued “"’a‘;";“_""”
inflammatory activity adcbine
: . Dadizumab
whilst on seconddine oo
therapy Autologous haematopoietic stem cell transplant
b Switch due to disease activity =~ === = Switch due to intolerance
*As of March 2, 2018, daclizumab was removed from the market worldwide
Giovannoni G. Sequencing workshop treatment algorithm 2018. Available at:
https://www.sli net/gavingi i i kshop. Igorithm [Accessed Mar 2018]

Conclusions

* MSis acomplex disease

* Untreated patients develop more disability and in a shorter period of time
* Start therapy before disability accumulates

* Balance of benefit/risks of treatment versus risk of disease

* The importance of adherence is related to the success of the treatment

* Goals of treatment: to prevent relapses and long-term progression

* Burden of therapy: tolerability, safety, convenience, monitoring

* DMTs: injectables, orals and monoclonal antibodies for Relapsing-Remitting
MS

* Ocrelizumab is the only approved treatment for primary progressive MS

* Take into consideration the associated risks of switching with some
treatments: rebound, breakthrough disease, PML

e Escalation vs. induction
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