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eAppendix 1.

Methods

Study Design Details

A total of 1133 patients were randomized in a 1:1 ratio to receive once-daily oral
ponesimod or teriflunomide. Randomization was stratified by use of MS DMTs in the last
two years prior to randomization (yes, no) and by baseline expanded disability status
scale (EDSS) score (EDSS <3.5, EDSS >3.5). The study consisted of a pre-randomization
period with 2 visits for patient screening and baseline measurements, a randomization
visit, which was the first day of a 108-week double-blind treatment period that included
visits at 2, 4, and 12 weeks after randomization, and 12-weekly visits thereafter, followed
by a safety follow-up (FU) period of approximately 14-30 days after the last study dose,
with in-between visits scheduled for testing liver function abnormalities. To reduce the
first-dose effect of ponesimod, a gradual up-titration scheme (or a mock up-titration for
patients randomized to teriflunomide) from a starting dose of 2mg to 10mg was
implemented from Day 1 to Day 14 followed by the ponesimod 20mg maintenance dose
on Day 15 to end of treatment (EOT [Week 108]). To accelerate the reduction of
teriflunomide plasma concentrations at the end of treatment, all patients underwent an
accelerated teriflunomide elimination procedure with cholestyramine or activated
charcoal during the post-treatment FU period. Patients who completed treatment up to
Week 108 had the option of enrolling into an extension study with ponesimod, conducted

under a separate protocol.

A gradual up-titration of ponesimod from a 2 mg starting dose to a 20 mg maintenance

dose over a period of 14 days was found to successfully mitigate first-dose effects. This
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2-week up-titration regimen was implemented in the study on initiation of treatment (Day
1) and on days of re-initiation of treatment following treatment interruption of more than

3 days (Supplementary table 1)

Inclusion/Safety Assessments

The following safety assessments were made by the predefined adverse events of special
interest (AESIs) criteria: effect on heart rate and rhythm (including hypotension),
hypertension, hepatobiliary disorders/liver enzyme abnormality, pulmonary events,
macular edema, infection (serious or severe), herpetic infection, skin malignancy, non-
skin malignancy, and seizure. In addition, major adverse cardiac event (MACE) were
adjudicated to the MACE subcategories (cardiovascular death, non-fatal myocardial

infarction, or non-fatal stroke) by the MACE adjudication board.

Statistical Analysis

A sample size of 1100 patients (550 per treatment group) provided a power of
approximately 90% for a significance level of 0.01, assuming a ARR rate reduction of
33% (ARR of 0.320 for teriflunomide and 0.215 for ponesimod). The main analyses of
the primary and all secondary endpoints were based on the full analysis set (FAS) that
included all randomized patients. Safety was summarized descriptively based on the
safety analysis set (SAF) that included all randomized patients who received at least one
dose of study drug.

The primary statistical analysis was performed using a negative binomial (NB) regression
model for the number of confirmed relapses from baseline to EOS adjusting for the log
time on study (in years) as an offset. The null hypothesis was tested with a two-sided

significance level of 0.01 for conclusive evidence and 0.05 for a positive study.
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An overall multiple testing strategy was applied to the planned efficacy analyses, which
started with testing the primary endpoint, followed hierarchically by a fallback type
procedure for the secondary endpoints at an overall two-sided alpha of 0.05.28 See
supplementary Figure S2) for details. Secondary endpoints analyses: Change from
baseline in fatigue symptoms scores to Week 108 was analyzed with a mixed model
repeated measurements model, number of new combined unique active lesions up to EOS
was analyzed with a negative binomial regression model adjusting for the log time up to
last available MRI scan as an offset, and time to 12-week and 24-week CDA were

analyzed using stratified log rank test and cox proportional hazards model.

Definition of Relapse and Confirmed Relapse

A relapse was defined as new, worsening or recurrent neurological symptoms that
occurred at least 30 days after the onset of a preceding relapse, and that lasted at least 24
hours, in the absence of fever or infection. The new, worsening or recurrent neurological
symptoms were to be evaluated by the treating neurologist and, if all the elements of the
above definition had been verified, and in the absence of another, better explanation of
the patient’s symptoms, the event was considered as a relapse. The onset date of the
relapse corresponded to the onset date of the symptoms.

A relapse was confirmed by the treating neurologist only when the patients’ symptoms
were accompanied by an increase in EDSS/FS scores, which was consistent with the
patients’s symptoms, from a previous clinically stable EDSS/FS assessment (ie,
performed at least 30 days after the onset of any previous relapse), obtained by the

efficacy assessor and consistent with the following:
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e An increase of at least half a step (0.5 points; unless EDSS=0, then an increase of
at least 1.0 points was required) or
e An increase of at least 1.0 point in at least two FS scores, or

e An increase of at least 2.0 points in at least one FS score (excluding

bladder/bowel and cerebral).

Definition of Highly Active Disease

Highly active disease was defined as >2 relapses within the 1 year prior to study entry
and baseline EDSS score >2 and baseline MRI >1 Gd+ T1 lesion or any DMT received
within 12 months prior to randomization and one or both of the following: 1) >1 relapse
within 1 year prior to study entry and the baseline MRI either >1 Gd+ T1 lesion and/or
>9 T2 lesions or 2) number of relapses within 1 year prior to study entry > number of
relapses between 2 and 1 year prior to study entry, for patients with >1 relapse within 2

years prior to study entry.

FSIQ-RMS

The FSIQ-RMS is a validated PRO measure that was developed by the sponsor to
evaluate fatigue-related symptoms and the impacts of those symptoms on the lives of
people with RMS. The development of FSIQ-RMS was in accordance with the
requirements set forth in FDA’s Guidance for Industry on Patient-Reported Outcome
Measures. A questionnaire (electronic format) consisting of 7 items included in the
fatigue-related symptom domains was administered daily over 7 days. The total score for
each domain was standardized onto a scale of 0-100 with higher scores indicating more

fatigue.
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Results

Efficacy

Primary endpoint

Annualized relapse rate

Sensitivity analysis: negative binomial regression for annualized relapse rate up to end of

study adjusting for presence of GD+ T1 lesions at baseline (Supplementary table 4).

Safety

Treatment emergent lymphocyte counts < 0.2 x 1079 /L were reported for 3.2% of
patients in the ponesimod group and none in the teriflunomide group. Lymphocyte counts
returned to the normal range (>1.0 x 10"9) in 94% of patients and to above 0.8 x 10°
cells/L in 99% of patients at the first scheduled follow-up visit (Day 15, n=484) upon

permanent discontinuation of double-blind ponesimod treatment.
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eTable 1. Up-titration of ponesimod dose regimen

Treatment . Dose regimen in the

period Duration ponesimod group Dose level
Titration Days 1 and 2 2 mg 1 and 2
Titration Days 3 and 4 3mg 3 and 4
Titration Days 5 and 6 4 mg 5and 6
Titration Day 7 Smg 7
Titration Day 8 6 mg 8
Titration Day 9 7 mg 9
Titration Day 10 8 mg 10
Titration Day 11 9 mg 11
Titration Days 12 to 14* 10 mg 12 to 14

Maintenance Day 15 until EOT 20 mg NA

* Visit 4 is to take place at Day 15 + 1 day. The titration kit will therefore include an
additional capsule and tablet (if applicable) for treatment on Day 15 (i.e., dose
regimen in the ponesimod group = 10 mg). EOT: End-of-Treatment; NA: not
applicable
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eTable 2. Summary of TE-AESIs on HR and Rhythm+ on Day 1% (Safety Analysis
Set)

Ponesimod 20 mg Teriflunomide 14 mg
N=565 n (%) N=566 n (%)

12 (2.1) 2(0.4)
Bradycardia 4(0.7) -
Atrioventricular block first 3(0.5) -
degree
Intraventricular conduction 2(0.4) -
delay
Bundle branch block left 1(0.2) -
Bundle branch block right 1(0.2) -
Sinus arrhythmia 1(0.2) -
Sinus bradycardia 1(0.2) -
Electrocardiogram QT - 1(0.2)
prolonged
Presyncope - 1(0.2)

" Including hypotension. * Patients received ponesimod 2 mg on Day 1
MedDRA version 21.0
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eTable 3. Summary of Liver Test Abnormalities up to EOT + 1 day (Safety set)

Elevation Ponesimod 20 mg Teriflunomide 14 mg
N=560 n (%) N=566 n (%)

ALT >3 x ULN 97 (17.3) 47 (8.3)

ALT >5x ULN 26 (4.6) 14 (2.5)

ALT > 8 x ULN 4(0.7) 12 (2.1)

ALT>10x ULN 3(0.5) 10 (1.8)

ALT >20 x ULN - 2(0.4)

TBIL > 2 x ULN 8(1.4) 2(0.4)

ALT or AST > 3xULN + 1(0.2)f -

TBIL > 2xULN

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TBIL, total bilirubin;
ULN, upper limit of normal
patient with pre-existing ALT elevation (>5xULN), and resolved after discontinuation

ALT ULN: 44 U/L (men) and 33 U/L (women). AST ULN: 39 U/L (men) and 34 U/L
(women)
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eTable 4. Annualized relapse rate from negative binomial regression

Ponesimod 20 mg Teriflunomide 14 mg

N=567 N=566

Mean estimate (ARR); 95% CL

0.201; (0.173, 0.234) 0.286; (0.250, 0.327)

Treatment effect (rate ratio)

0.704; (0.577, 0.858); P=0.0005

ARR: annualized relapse rate (confirmed relapses per year), rate ratio: ponesimod vs.
teriflunomide. Negative binomial model is applied with Wald confidence limits and p-
value. Offset: log time (years) up to end of study (EOS)
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eFigure 1. Study Design
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eFigure 2. Overall Testing Strategy
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eFigure 3. Time to 24-week confirmed disability accumulation (Full Analysis Set)
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eFigure 4. Brain volume loss — mean percent change from baseline to Week 108;
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eAppendix 2. Personnel

Independent Data Monitoring Committee

Magnhild Sandberg-Wollheim, MD PhD (IDMC Chair)
Department of Neurology, University Hospital, SE-22185 Lund, Sweden

Israel Steiner, MD

Professor of Neurology / Head, Department of Neurology Rabin Medical
Center, Campus Beilinson 49100 Petach Tikva, Israel

Jiirgen Behr, MD

Asklepios Fachkliniken Miinchen-Gauting, Medizinischen Klinik und
Poliklinik V, Robert-Koch-Allee 2, 82131 Gauting, Germany

Dan Atar, MD

Professor of Cardiology and Head of Research, Oslo University Hospital,
Ulleval, Postboks 4950 Nydalen, N - 0424 OSLO, Norway

Franz Fazekas, MD

8036 Graz, Austria

Department of Neurology, Medical University of Graz, Auenbruggerplatz 22

Heinz Wiendl, MD
Professor and chair, Department of Neurology, University of Miinster

Albert-Schweitzer-Campus 1, Buidling A1, 48149 Miinster, Germany

David L. DeMets, PhD

Avenue, Box 4675, K6/446 CSC, Madison, WI 53792-4675, USA

Biostatistics & Medical Informatics, University of Wisconsin, 600 Highland

Composition of the Ophthalmology Safety Board

e Prof. Dr. med. Selim Orgiil (Ophthalmologist), Basel (Switzerland)

e Chairperson: Prof. Dr. med. Manfred Zierhut (Ophthalmologist),
Tiibingen (Germany)
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List of the Major Adverse cardiovascular event adjudication committee

Name, Title, Mailing Address

Member / Neurologist

Prof. Hans Christoph Diener

University Hospital Essen, Essen, Germany

Member / Cardiologist

Prof. Andreas Zeller

University Hospital of Liestal &Centre for Primary Health Care, University of Basel,
Switzerland

Member / Cardiologist

Prof. Dragos Vinereanu

University and Emergency Hospital of Bucharest, Bucharest, Romania

Central MRI Reading center = MIAC AG (Medical Image Analysis Center)

Jens Wuerfel, Stefan Traud, Michael Amann, Alexandra Palatini, Silje Nickell, Esther
Ruberte https://miac.swiss/en/#home
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eTable 5. Composition of the Advisory Board

Name Role Area of Affiliation
expertise
Chairman of University Hospital and
Ludwig Kappos . Neurologist University of Basel, Basel,
Advisory board .
Switzerland
University of Ottawa,
) Department of Medicine
évlre aer(li(n?an ﬁggiﬁy board Neurologist and The Ottawa Hospital
Research Institute, Ottawa,
ON, Canada
Advisory board . Cleveland Clinic,
Robert J. Fox membelr.y Neurologist Cleveland, OH, USA
Department of Neurology,
, | Advisory board . First Medical Faculty,
EvaK Havrdovd member Neurologist Charles University, Prague,
Czech Republic
Institute of Clinical
Reinhard Advisory board . Neuroimmunology, Ludwi
Hohlfeld membel;y Neurologist Maximilians Uni%/};rsity ¢
Munich, Munich, Germany
. Advisory board . Icahn Schopl qf Medicine
Fred Lublin Neurologist at Mount Sinai, New York,
member
USA
Department of Neurology-
Neuroimmunology,
Xavier Advisory board Neurologist Multiple Sclerosis Center
Montalban member of Catalonia, Vall d’Hebron
University Hospital,
Barcelona, Spain.
o Advisory board . S. Andrea M.S Ceptre,
Carlo Pozzilli Neurologist Sapienza University of
member
Rome, Rome, Italy
Neurologist . ..
. Advisory board with spe%iﬁc DI.(D Helios Kl inik
Till Sprenger .. Wiesbaden, Wiesbaden,
member expertise in

Neuroradiology

Germany

© 2021 Kappos L, et al. JAMA Neurology.




eTable 6. List of investigators

Site
Belarus

Investigator

DMedSc Sergei Likhachev

DMedSc Vladimir
Ponomarev

MD Yuri Alekseenko,

MD Sergey Kulesh

MD Halina Navumava,

Bosnia and Herzegovina

Bulgaria

Professor Enra Suljic,

Prof. MD Ivailo Tarnev,

Prof. MD Lyubomir
Haralanov,

Prof. MD Krasimir Genov,
Dr. Hristina Dimitrova,

Prof. MD Ivan Staikov,

Prof. MD Penko Shotekov,

Prof. MD Zahari Zahariev
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Investigatory site

Republican Scientific and Practical Center of
Neurology and Neurosurgery, Minsk, F.
Scorina str, 24, 220114 Minsk

Minsk City Clinical Hospital 5, Department
of Neurology, Filatova str., 9, 220026 Minsk
Vitebsk Regional Clinical Hospital, 37,
Voinov-Internatsionalistov str., 210037
Vitebsk

Grodno Regional Clinical Hospital, 52
Leninskogo Komsomola Boulvar, 230017
Grodno

Vitebsk Regional Diagnostic Center, 2
Dovatora Ul., 210023 Vitebsk

Univesity Clinical Center Sarajevo -
Neurology -3rd Floor - PI Suljic, Bolnicka
25, 71000 Sarajevo

"University Multiprofile Hospital for Active
Treatment - Alexandrovska” EAD
Neurology Clinic, Sveti Georgi Sofiiski str.
1, 1431 Sofia

Multiprofile Hospital for Active Treatment
"National Cardiology Hospital" EAD,
Neurology Clinic, Konyovitsa str. 65, 1309
Sofia

Military Medical Academy - Multiprofile
Hospital for Active Treatment - Sofia
Neurology Clinic, Sv Georgi Sofiiski” St., 3,
1606 Sofia

Acibadem City Clinic Tokuda Hospital EAD,
51B Nikola Vaptsarov Blvd., 1407 Sofia
University Multiprofile Hospital for Active
Treatment "Sv. Ivan Rilski" EAD
Neurology Clinic, 15A, Akad. Ivan Geshov
Blvd., 1431 Sofia

University Multiprofile Hospital for Active
Treatment "Sveti Georgi" EAD

Neurology Clinic, Base 2, 66 Peshtersko
shose Blvd., 4002 Plovdiv



Prof Ivan Milanov,

Assoc.Prof Plamen
Bozhinov,

Canada

MD Mark Freedman,

MD Gregg Blevins,

MD Paul Giacomini

MD Francois Grand'Maison,

MD Virender Bhan,

MD Kristen Attwell-Pope,

Croatia

Prof. Dr Mario Habek,
Asst. Prof. Anton Vladic,

Prof. Dr Silvio Basic,

Prof. Dr Silva Butkovic
Soldo,
Dr Vanja Basic Kes,

Prof. Marija BoSnjak Pasic¢,

Czechia

© 2021 Kappos L, et al. JAMA Neurology.

"Multiprofile Hospital for Active Treatment
of Neurology and Psychiatry - Sveti Naum"
EAD

Neurology Clinic for Movement Disorders,
Lyuben Rusev str.1, 1113 Sofia

University Multiprofile Hospital for Active
Treatment Dr. G. Stranski" EAD

Neurology Clinic, 8A, Georgi Kochev Blvd.,
5800 Pleven

The Ottawa Hospital - Multiple Sclerosis
Research Unit, 501 Smyth Road, K1H 8L6
Ottawa, ON

University of Alberta, MS Clinic

4D.101 Kaye Edmonton Clinic

11400 University Ave, T6G 1Z1 Edmonton,
Alberta

Montreal Neurological Institute and Hospital
- McGill University, Clinical Research Unit
3801 University Street, Suite 207¢, H3A 2B4
Montreal, Quebec

Recherche Sepmus Inc., 4896 Boul.
Taschereau suite 250, J4V 2J2 Greenfield
Park, Quebec

Dalhousie MS research unit, Nova Scotia
Rehab Centre Building

623-1341 Summer Street

, B3H 4K4 Halifax, Nova Scotia

Vancouver Island Health Authority (MS
Clinic) - Royal Jubilee Hospital, 1952 Bay
Street Memorial Pavilion

Kenning Wing, Ist flr

, V8R 1J8 Victoria, BC

University Hospital Center Zagreb, Kispaticeva
12, 10000 Zagreb

Clinical Hospital "Sveti Duh", Sveti Duh 64,
10000 Zagreb

Clinical Hospital Dubrava, Avenija Gojka Suska
6, 10000 Zagreb

CHC Osijek, J. Huttlera 4, 31000 Osijek

Clinical Hospital "Sestre Milosrdnice",
University Hospital Center Zagreb, Kispaticeva
12, 10000 Zagreb



Finland

France

MUDr. Veronika Ticha,

MUDir. Olga Zapletalova,
MUDr. Pavel Hradilek,

M.D. Michal Dufek,

M.D. Marta Vachova,
Prim.M.D. Ondfej Skoda,
M.D. Miroslav Mares,

MUDr. Eva Meluzinova,

Doc. M.D., Ph.D. Martin
Valis,

Dr. Juha-Pekka Erilinna,
Dr Markus Farkkila,

Dr Marja-Liisa Sumelahti,

Prof. William Camu,

Prof. Marc Debouverie,

Prof. Pierre Clavelou,

Prof. Jérome de Séze,

Pr Christine Lebrun-Frenay,

Prof. Bruno Brochet
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Vseobecna fakultni nemocnice Praha RS
Centrum, Karlovo nameésti 32, 128 08 Praha 2
Fakultni nemocnice Ostrava, RS centrum, 17.
listopadu 1790, 708 52 Ostrava-Poruba
Fakultni nemocnice u sv. Anny Brno, RS
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Krajska zdravotni a.s. - Nemonice Teplice o.z.,
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5
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20520 Turku
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CO n°34, 54035 Nancy Cedex
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Ferrand Service de Neurologie, 58 rue
Montalembert

BP 69, 63003 Clermont Ferrand Cedex 1
Nouvel Hopital Civil Centre d'Investigation
Clinique, 1, place de 1'Hopital, 67091
Strasbourg CEDEX

Hopital Pasteur Unité de Neurologie, 30
Voie Romaine, 06000 Nice

Hopital Pellegrin - CHU de

Bordeaux Service de Neurologie, Place
Amélie Raba Leon, 33076 Bordeaux cedex



Prof. Patrick Vermersch,

Dr Sandrine Wiertlewski,

Georgia

MD Ann Gauarashvili,

MD Marina Janelidze,

MD Maka Mania,
MD Roman Shakarishvili,

MD Alexander Tsiskaridze,

Germany

Prof. Dr. med. Hayrettin
Tumani,

Prof. Dr. Frauke Zipp,

PD Dr. Andreas
Steinbrecher,

Dr. med. Reinhard Puzich,

Dr. med. Erik Strauss,

Prof. Dr. med. Till Sprenger,

Prof. Dr. med. Tjalf
Ziemssen,

Greece

Dr. Nikolaos Fakas,
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Clinique Neurologique, Boulevard Jacques
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CURATIO, JSC, 31, Otar Lortkipanidze str.,
0114 Thilisi

S.Khechinashvili University Hospital,
Department of Neurology, 33 Chavchavadze
ave., 0179 Thilisi

LTD Aversi Clinic, 27b Vazha-Pshavela
ave., 0160 Thbilisi

P. Sarajishvili Institute of Neurology, 13
Tevdore Mgvdeli Str., 0112 Tbilisi

Medical center CITO Ltd, 40 Paliashvili
Street, 0179 Thilisi

Neurologische Klinik der Universitit Ulm,
Oberer Eselsberg 45, 89081 Ulm

Klinik und Poliklinik fiir Neurologie
Universitdtsmedizin Mainz der Johannes
Gutenberg-Universitit Mainz,
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Neurologischen Facharztzentrum Berlin
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Strafle 12, 10713 Berlin

AFL Arzneimittelforschung Leipzig GmbH,
Paul-Gruner-Str. 63, 04107 Leipzig

DKD Helios-Klinik Wiesbaden - Neurologie,
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Neurologische Klinik und Poliklinik -
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