EudraCT Disclosure Synopsis
Trial No: EMR-200136-022 [Final]

Title of Trial: A multinational, multicenter, single visit, expé&tory pharmacogenetic trial
and long-term follow-up of the PRISMS (PreventidiRelapses and Disability by Interferon
beta-1a Subcutaneously in Multiple Sclerosis) trial

Investigational Product: Not applicable; no investigational product wamadstered in this
trial.

Trial No.: EMR 200136-022

Study Center: 18 centers in 9 countries (Australia, Belgiumn&da, Finland, Germany,
Sweden, Switzerland, the Netherlands, United Kimgjo

Trial Initiation Date: 04 March 2010
Trial Completion Date: 28 January 2011
Development Phase: Phase IV
Publication (reference): None

Study Objectives:

Primary Objective:

» To analyze the association between single nuclegidymorphism (SNP) markers
and treatment response. Treatment response is bagedpanded Disability Status
Scale (EDSS) progression and relapse outcomedimvéirst 2 years of treatment in
the PRISMS trial

Secondary Objectives:

* To assess disease evolution in subjects over tige tkrm (15-16 years after initial
randomization)

* To assess long-term immunogenicity of interferdfN)l beta-1a
M ethodology:

This was a Phase IV, non-interventional, multinadip multicenter, long-term follow-up
(LTFU), single visit, exploratory pharmacogenetieGx) trial involving subjects who
previously participated in the PRISMS trial. ThsfiPRISMS trial (PRISMS-6789) took place
15-16 years ago and a follow-up trial (PRISMS-22836U) was performed 8 years later to
assess long-term efficacy and safety. To addressutient trial objectives, subjects originally
randomized in the PRISMS trial (560 subjects) weeatified and invited to participate either
proactively or during a routine clinic visit. Dugrthe visit, medical and treatment history since
the final visit of the PRISMS-6789 trial or the FRRIS-22930 LTFU trial was retrospectively
collected based on history and available documentseurological examination (EDSS /
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Kurtzke functional systems [KFS]) was performed] arblood sample was collected for PGx
analysis and immunogenicity assessment. A secasitl for EDSS assessment was to be
performed if the subject had suffered a relapskiw® months prior to the primary visit.

Serious adverse events (SAES) related to the daotpling procedure were to be collected
and followed-up; for this purpose, subjects remaioe-site for an observation period of
30 minutes after the sample was drawn.

Efficacy, immunogenicity, and safety data from pds 2 (PRISMS-2), 4 (PRISMS-4 and
PRISMS-2/4), 6, 7-8 (PRISMS-22930 LTFU) and 15-Barg after initial randomization —
where available — were used to analyze the asgmtia¢tween genetic markers and response
to treatment in the original PRISMS treatment ggup

SNP markers from the following genes were evaluateEdl alpha/beta /) receptor 2
(IFNAR2), tumor necrosis factor superfamily memb@r(TNFSF10), 2’,5-oligoadenylate
synthetase 1 (OAS1), and proteasome subunit be¢a8yPSMBS8).

Disease progression over the long-term was evaudéteased on standardized EDSS

assessments over the 15-16 years after initialoramhtion. The EDSS assessment was to be
performed at least 3 months after onset of the latdpse to prevent biases from

recent/concomitant relapse.

Number of Subjects (Planned and Analyzed):

A total of 560 subjects were randomized and treatd@RISMS-6789 and 291 consented to
participate in the PRISMS-15 study and were endol@ne subject was later withdrawn due
to a changed disease diagnosis, so 290 subjeatsanalyzed. In PRISMS-6789, 100 of these
290 subjects received placebo, 95 received Rel@#f@&rograms (mcg) subcutaneously (sc)
three times weekly (tiw), and 95 received Rebif®mdg sc tiw. Of the 100 subjects who

received placebo in the initial 2 years of PRISMB® 47 were switched to Rebif® 22 mcg

and 48 were switched to Rebif® 44 mcg thereaftatigaot continue).

Diagnosisand Main Criteriafor Inclusion/Exclusion:
Diagnosis:
» Multiple sclerosis (MS)

Inclusion Criteria:

* Was randomized in the PRISMS-6789 study
» Was willing and able to comply with the protocol

» Written informed consent given before any triaated activities were carried out
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Exclusion Criteria:

» Was unwilling or unable to participate in the study
Study Treatment:
No Investigational Medicinal Product (IMP) was disged during this trial.

Duration of Treatment:

This trial consisted of a single visit during whistibjects underwent medical examination and
blood sampling. For safety reasons, subjects wepé lknder observation for 30 minutes after
the blood sampling was performed. A second visiBEDSS assessment was to be performed
if the subject had suffered a relapse within 3 rhsmtrior to the primary visit.

Criteriafor Evaluation:

Primary Endpoint:

The primary endpoint was defined as the propoiaesponders by group as defined by SNP
markers. A responder was defined as a subjectwaithlS relapse and no EDSS progression
during the first 24 months of treatment in PRISM38.

The efficacy data used for the primary endpointewer

* Data at Month 24 of PRISMS-6789 (Year 2) from theugs of subjects initially
randomized to Rebif® or placebo

» Data at Month 48 of PRISMS-6789 (Year 4) from threup of subjects initially
randomized to placebo who were re-randomized toifRelat Month 24 of
PRISMS-6789 (Year 2)

Secondary Endpoints:

* Current course of MS: Relapsing-remitting MS (RRMS&Becondary progressive MS
(SPMS)

» Current EDSS score
» Change in EDSS since randomization

* Immunogenicity assessment
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Safety Endpoints:

Safety measurements, such as adverse events (AE¥)\KEs from the PRISMS-6789 and
PRISMS-22930 LTFU trials, were used to analyze mitdé associations between safety
parameters and genetic markers.

Statistical M ethods:

The sample size was determined by the availabléoruof subjects from PRISMS-6789 who
agreed to participate in this follow-up trial. Nendomization or blinding was performed, as
this was a long-term follow-up of a previously randzed clinical trial.

Populations for Primary Objectives:

* The PRISMS-2 population included all subjects wthaxing the first 2 years of the
PRISMS-6789 study, were randomized and receivkzhat one dose of IMP (placebo,
Rebif® 22 mcg tiw, or Rebif® 44 mcg tiw) during PRWS-6789. ‘Early treatment’
refers to subjects who received treatment with feln the first 24 months of
PRISMS-6789.

* The PRISMS-4 population included all subjects afiyi randomized to placebo in
PRISMS-6789, who were re-randomized to active tneat with Rebif® 22 mcg tiw
or 44 mcg tiw after 24 months, and who receivekkast one dose of IMP during the
second 2 years (i.e. Years 3 and 4) of the PRISKVE®-@rial. ‘Late treatment’ refers
to subjects who received placebo during the fstdnths of PRISMS-6789, and who
received treatment with Rebif® in the last 24 menthe. Months 24 to 48) of
PRISMS-6789.

 The PRISMS-2/4 population was a combination of BRISMS-2 and PRISMS-4
populations; this population included all subjegt® were randomized to and received
at least one dose of Rebif® during either PRISM8-PRISMS-4. In the analyses, the
data used for each subject came from the firsta&2-yeriod in which the subject
received active treatment. Thus, for subjects wdueived either Rebif® 22 mcg tiw
or Rebif® 44 mcg tiw in both PRISMS-2 and PRISMSe4)y the PRISMS-2 data
related to the endpoint were used in this analfgis subjects who received placebo in
PRISMS-2, only the PRISMS-4 data related to thgpemd were used for the analyses
of this population.

Population for Secondary Objectives:

The population for the analyses of the secondajgotiies was the PRISMS-2 population, i.e.
all subjects who were randomized into the PRISM89%frial and received at least one dose
of IMP in the first two years.

Additional analyses were planned to be conductedubjects who were randomized into one
of the Rebif® treatment groups of the PRISMS-67&8 tand who continued receiving the
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same dose of Rebif® until the PRISMS-15 visit. Hgemr only 2.1% (2/95) of subjects
originally randomized to Rebif® 22 mcg and 11.6%/6b) of subjects originally randomized
to Rebif® 44 mcg were still receiving this dosageha PRISMS-15 visit, so this population
was too small to enable meaningful evaluation.

SNP Markers:

The SNP markers chosen for analysis in this tredlendetermined by the Biomarker Strategy
group following an Administrative Interim Analys{&IA). The AIA was conducted after
samples had been collected from 158 subjects fner?RISMS-15 trial and 197 subjects from
another PGx study, the REDbIf® vs. Glatiramer AaeiatRelapsing MS Disease (REGARD)
24735-PGx trial (total of 355 subjects).

Inferential Statistics:

Statistical analyses were performed using 2-siégstistwith an alpha level of 5% and/or
corresponding 2-sided 95% confidence intervals)(Qlke p-values given and the results of
the statistical tests performed on all endpointsukhbe interpreted in an exploratory sense
only. No adjustment of p-values for multiple tegtinas performed.

For 2-level SNP markers (SNP2 IFNAR2, SNP4 IFNARRIP6 PSMBS8), a Fisher's exact

test was applied to test for associations betwkergénotypic data and the primary endpoint
outcome, for each treatment group (SNP markerepté&&es/No). This included an odds ratio
as point estimate, 95% CI and the correspondinglpev

For 3-level SNP markers (SNP3 IFNAR2, SNP1 TNFSENRS5 OAS1), a logistic regression
model was applied to account for all levels of éldditive effect. The number of copies of the
minor allele observed (i.e. 0, 1 or 2 copies) wasdeted using indicator variables, with
0 copies as the reference category. Association® \eesessed as for the dichotomous
comparison and again included odds ratios as pstithates, 95% Cls and the corresponding
p-values.

Analysis Periods:

» The first 24 months of data from PRISMS-6789 frdra groups of subjects initially
randomized to Rebif® or placebo such that endpraitulations for response to two
years of Rebif® treatment in the PRISMS-2 populatiely on post-baseline data
collected from Month 3 to Month 24. Changes froraddme were calculated as change
from Month O (Study Day 1 [SD1]).

* The second 24 months of data from Month 24 up totWd8 of PRISMS-6789 from
the group of subjects initially randomized to pla@ewvho were re-randomized to
Rebif® at Month 24, such that endpoint calculatidos response to two years of
Rebif® treatment on the PRISMS-4 population relypmst-baseline data collected
from Month 27 to Month 48. Changes from baselineen@lculated as change from
Month 24, the last subject visit on placebo.
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The secondary endpoints were analyzed from baselim#g each follow-up evaluation
time-point (e.g., 24 months, 48 months, PRISMS-P29BFU, PRISMS-15).

Primary Endpoint Analysis:

The number of subjects who were responders or espenders was summarized for each
SNP marker and each treatment group. Responders defined as subjects with no MS
relapse and no 3-month confirmed EDSS progressiomgl the first 24 months of active
treatment in PRISMS-6789.

An EDSS progression was defined as an increaskeirEDSS score of at least 1.0 point
compared to baseline. However, for subjects witkEBSS score at baseline of 0, progression
was defined as an increase of at least 1.5 points.

Secondary Endpoint Analyses:

Secondary endpoints were analyzed using the PRI3M&d PRISMS-4 population by
originally randomized treatment group (placebo, iReR22 mcg sc tiw [hereafter written as
‘Rebif® 22 mcg’], or Rebif® 44 mcg sc tiw [hereafteritten as ‘Rebif® 44 mcg’]) and by
the following treatment groups: Rebif® 22 mcg (latert, from PRISMS-4), Rebif® 44 mcg
(late start, from PRISMS-4), Rebif® 44 mcg (pooléchm PRISMS-2 and PRISMS-4),
Rebif® 22 mcg (pooled, from PRISMS-2 and PRISMSREDIf® 22 or 44 mcg (pooled, from
PRISMS-2 and PRISMS-4), Rebif® 22 or 44 mcg (eatigrt pooled, from PRISMS-2),
Rebif® 22 or 44 mcg (late start pooled, from PRIS¥)S

Secondary endpoint variables were not censordaedirme of treatment termination or trial
withdrawal.

Safety Endpoint Analyses:

AEs during the first 2 years of PRISMS-6789 for tARRISMS-2 population were to be
compared between genetic subgroups for SNP mattkarshowed a statistically significant
association with the primary response variable. Tolowing pre-specified AEs were
considered: cytopenia, depression and suicidatimedlu-like syndrome, hepatic disorders,
hypersensitivity reactions, injection site reactipskin rashes, and thyroid disorders. No IMP
was administered in this trial, so only SAEs redatethe trial procedure per se (e.g., hematoma
or bleeding at the puncture site) were collectetthéncontext of this trial.

Results:

Subject Disposition:

Of the 560 subjects enrolled in the PRISMS-6784l,t291 (52.0%) were enrolled in the
PRISMS-15 trial. All enrolled subjects completed thal; however, one subject was excluded
from the final analyses because it was determihatl this subject did not have MS. Thus,
290 subjects comprised the PRISMS-15 population.
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Demographics and Baseline Characteristics:

The mean age of the PRISMS-15 population (N=298)&aPRISMS-15 visit was 51.0 years,
70.3% were female and 99.0% were Caucasian. 61f7#eosubjects had RRMS at the

PRISMS-15 visit and the remainder had SPMS. FoiPlREEMS-15 population as a whole,

the median EDSS score was 4.00 (range: 0 to 9).tH®ISNPs evaluated, the genotype
frequencies for subjects in the PRISMS-15 poputatiere generally similar to those reported
for a European Caucasian population.

PGx Analysis Results:

All variables related to SNP marker identificativere censored during the 2-year analysis
period at the first occurrence of (1) treatmentalginuation or (2) trial withdrawal without
having an event. Conversely, events occurring leefiascontinuation or withdrawal were not
censored. This censoring affected the primary eimipesponse variable; it was introduced in
order to provide more precision for variables edato treatment response (i.e. to remove
equivocal results). Therefore, for these paramgteesnumbers of subjects analyzed may be
different from the number of subjects in the relgvaopulation.

Variables related to the secondary endpoints rezdaimcensored as planned.

SNP3 IFNAR2 Minor Allele, Clinical and Magnetic Resonance Imaging (MRI) Parameters:

For the three SNP3 IFNAR2 genotype groups, there we statistically significant differences
in proportion of responders during the first 2 yeaf Rebif® treatment in the PRISMS-2,
PRISMS-4 and PRISMS-2/4 populations. However, stibj@a the PRISMS-2 population who
were treated with Rebif® 44 mcg and who had 1 copthe SNP3 IFNAR2 minor allele
showed a tendency towards an increased resporissatment as compared to subjects with
0 copies: 40.6% (13/32) responders vs. 25.5% ()2/d3ponders respectively (p=0.160).
Results from clinical measures of efficacy (i.dapses and EDSS) indicated that having 1 or
2 copies of the SNP3 IFNAR2 minor allele was assged with an increased likelihood that
subjects would have no relapse over 2 years or tvgears, regardless of whether treatment
was started early (i.e. at baseline of PRISMS-6%892 years later; this was statistically
significant for subjects with 2 copies, and a terayen this direction was observed for subjects
with 1 copy. The protective effect of having 2 @pof the SNP3 IFNAR2 minor allele, in
combination with the effect of early treatment wRebif® 44 mcg, led to a long-lasting
reduction in relapses, and this effect carried onty the pooled populations that included
these subjects.

For 3-month confirmed EDSS progression, only ocoadistatistically significant results were
observed, which suggests that relapse parameteesawaore sensitive measure of differences
in disease progression and treatment response atmewigferent genotype groups.

MRI measures of efficacy reinforced the findingsnir clinical measures of efficacy: in the
PRISMS-2 population, among Rebif® 22 mcg-treatdgjestis with 1 copy of SNP3 IFNAR?2,
a statistically significant lower proportion of gatts had new T2 lesions as compared to
subjects with O copies (1 copy 37.8% [14/37]; Oiesp9.5% [4/42], p=0.005).
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SNP2 |ENAR2 Homozygote Major Allele and SNP4 IFNAR2 Minor Allele, Clinical and MRl
Parameters:

For all populations and all time-points evaluatétere were no statistically significant
differences between subjects with absence or pcesehthe SNP2 IFNAR2 homozygote
major allele or the SNP4 IFNAR2 minor allele wiggard to the proportion of responders.

Results from clinical measures of efficacy overlByears of follow-up indicated that subjects
exposed to Rebif® 44 mcg in PRISMS-2 and subjegqissed to Rebif® 22 mcg in PRISMS-4
with presence of the SNP2 IFNAR2 homozygote mdjetea(Rebif® 44 mcg: N=79; Rebif®
22 mcg: N=36) had a greater mean number of relafpses baseline until the PRISMS-15
visit than subjects with absence of the SNP2 IFNARZnozygote major allele (Rebif®
44 mcg N=16; Rebif® 22 mcg: N=11). These differenaere statistically significant for the
PRISMS-2 Rebif® 44 mcg treatment group (p=0.00%) fam the PRISMS-4 Rebif® 22 mcg
treatment group (p=0.011) and carried throughtiméopooled populations that contained these
treatment groups.

Subjects with presence of the SNP4 IFNAR2 mincelalivho were exposed to Rebif® 44
mcg in PRISMS-2 (N=47) had fewer relapses from lnaseintil the PRISMS-15 visit than

subjects with absence of the SNP4 IFNAR2 minorleli@®=48). The differences were
significant at Month 48 (p=0.017), at the PRISM®22 LTFU visit (p=0.017) and at the
PRISMS-15 visit (p<0.001), and these differencedged through into the pooled populations
that contained this group.

For change in EDSS score and time to first 3-m&mRI$S confirmed progression, there were
no statistically significant differences betweebjsats with absence or presence of the SNP2
IFNAR2 homozygote major allele or the SNP4 IFNARRon allele, for all populations and
all time-points evaluated.

Presence or absence of the SNP2 IFNAR2 homozygajer @mllele had no notable effect on

MRI parameters, but — in contrast to the clinicalgmeters -- presence of the SNP4 IFNAR2
allele was associated with worse outcomes for tiid parameters T2 lesion volume and

change in brain volume.

SNP1 TNEFSF10 Minor Allele, Clinical and MRI Parameters:

Among subjects in the PRISMS-2 population randodhitte the Rebif® 22 mcg treatment
group, a statistically significantly greater proppam of subjects with 1 copy of SNP1
TNFSF10 minor allele (29.3% [12/41]) as compare@ twpies (10.9% [5/46]) responded to
treatment during the first 2 years of treatment0(p37). This result was also seen in the
relapse-free component of the response outcomgestigg that relapses drive this response.
The relapse results carried through to pooled @tjmuis that contained this group.

Results from clinical measures of efficacy (i.elapses, EDSS) suggested that, among

subjects treated with placebo or Rebif® 22 mcgséhwith 2 copies of SNP1 TNFSF10 minor

allele had a decreased rate of disease progresstmmparison to subjects with 0 or 1 copies

of SNP1 TNFSF10 minor allele. However, a reverstecéfwas observed in Rebif®
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44 mcg-treated subjects, where subjects with Oesopii the SNP1 TNFSF10 minor allele had
a lower relapse rate at the later time-points thasjects with 2 copies.

Results from certain MRl measures of efficacy (ew T2 lesions and change in T2 lesion
volume) supported the findings from clinical mea&suof efficacy: subjects with 2 copies of

SNP1 TNFSF10 showed tendencies towards a decrestgedf disease progression, and the
differences were more apparent at the latest tionetp evaluated. However, the number of
subjects with 2 copies of SNP1 TNFSF10 was smallj &hese differences were not

statistically significant.

SNP5 OASI Minor Allele, Clinical and MRI Parameters:

For the SNP5 OAS1 minor allele, there were no gttaslly significant differences between
genotype groups in the responder rates.

In the PRISMS-2 population, among Rebif® 22 mcgdied subjects, those with O copies of
SNP5 OAS1 minor allele (N=38) had a statisticaigyngicantly greater mean number relapses
from baseline to the PRISMS-15 visit than subjedth 1 copy of SNP5 OAS1 minor allele
(N=46) at Month 48 (p=0.027), at the PRISMS-2293%U visit (p=0.003) and at the
PRISMS-15 visit (p<0.001).

The opposite effect was observed for Rebif® 44 tnegted subjects in the PRISMS-2
population, where subjects with O copies of SNPSDAinor allele (N=49) had a statistically
significantly lower mean number relapses than sbjeith 1 copy of SNP5 OAS1 minor
allele (N=36) at all time-points: Month 24 (p=0.005Month 48 (p=0.003), at the
PRISMS-22930 LTFU visit (p<0.001) and at the PRISMbvisit (p<0.001).

For other clinical parameters (e.g., other measafeglapse, EDSS parameters) and MRI
parameters, there were no notable differences leettiee SNP5 OAS1 genotype groups.

SNP6 PSMIB8 Minor Allele, Clinical and MRI Parameters:

In the PRISMS-2/4 population, Rebif® 22 mcg or 4dgntate treatment group, a statistically

significant difference in responder rate was obseémuring the first 2 years of treatment for

the SNP6 PSMB8 genotype groups. A lower proportbsubjects with presence of SNP6

PSMB8 minor allele were responders (10.5% [2/18]¢@mpared to subjects with absence of
the SNP6 PSMB8 minor allele (34.8% [24/69]; p=0)048

Subjects with presence of SNP6 PSMB8 minor alleleegally had a greater mean number of
relapses as compared to subjects with absenceR® $ISMB8 minor allele.

For other clinical parameters (e.g. EDSS) and MBtameters, there were no notable
differences between the SNP6 PSMB8 minor alleletge groups.
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Immunogenicity and Safety Results:

There were no consistent patterns for neutralizngbody (NAb) immunogenicity and the
evaluated SNPs, although there were indicatiorsoofe tendencies towards higher or lower
levels of antibodies with certain genotypes. Sinyildhere were no consistent patterns between
the evaluated SNPs and the incidence of the prafsgabAES.

Conclusion:

Any interpretation of the results of this study glibtake into account its exploratory nature,
which creates potential uncontrolled effects: ecgnfounding factors influencing treatment
response or disease activity and the retrospeciMection of samples which led to the
inclusion of only about 60% of the original studypplation. Also, for some genotypes the
number of subjects was quite small, which limitee $ensitivity of the statistical analyses and
limited the interpretation of results. No adjustimé&r multiplicity was performed, so the
type-1 error rate was not controlled and falsetp@sresults cannot be excluded.

Despite these caveats, this study enabled an atiglorof the relationship between genetic
markers and the long-term (over 15 years) prograssi MS disease, with direct comparison
between MS subjects who were or were not treatéd standard therapy at early time-points.
At present, there is a clear obligation to treatgbe with MS with the most effective therapies.
The opportunity to investigate a population of M&ig@nts who were not initially treated with
IFN beta-1a (i.e. the PRISMS-6789 placebo group¥@nts a unique opportunity to evaluate
the relationship between response to therapy anetigeprofile. With the standardization of
effective treatments for patients with MS, placeoirolled trials may become increasingly
difficult to justify, and a narrow window of oppartity has emerged that may enable
understanding of the relationship between genetdafilp and response to IFN beta-1a
treatment. This study involves a unique populatibsubjects that may not be available in the
future.

The results of this study suggest that two gematickers, IFNAR2 and TNFSF10, may have
a potential impact on certain indicators of diseastvity and response to IFN beta-la
treatment, whereas other markers showed inconsigsults.
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