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1 Background

Antithrombotic tre in*cervical artery dissection (CAD) is still a matter of de-
bate. Most physigidfs p ribe anticoagulants for stroke prevention in CAD-patients
although thfs approach is not evidence-based.

This ran
assess
ments,

dycontrolled, open labeled multicenter non-inferiority trial with blinded
of outcome events compares anticoagulant treatment to antiplatelet treat-

alysis data sets

he full analysis set (FAS) consists of all patients that were randomized. According
to the intention-to-treat principle, each patient will be analyzed according to the treat-
ment she/he was randomly allocated to. Patients who withdrew their consent during
the course of the study will be analyzed in the FAS including only their baseline data.
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The per protocol set (PP) consists of patients in the FAS set without any of the fol-
lowing major protocol deviation:

* no dissection: diagnostic criteria for CAD not met in central MR reading

¢ violation of an inclusion criterion or having an exclusion criterion
(for pregnancy, only a positive pregnancy test will be considered as a major pro- ¢
tocol deviation)

¢ switching between treatment groups (cross-over) or discontinuation of t
cated treatment before follow-up visit 2 for any reason other thanasar
to a primary outcome-event or an SAE

¢ MRI at follow-up visit 1 earlier or later than 14 +/- 10 days

e follow-up visit 2 prior to 60 days after randomization 2

e result of pregnancy test too late but negative (ie.%eonfirmed absence of preg-
nancy after inclusion and randomization)

Patients with only minor protocol deviat will still be part of the PP.

Each patient will be analyzed accor@ling to the treatment she/he received until follow-

up visit 2.

3 Demographic and ine characteristics

r\

| |

elevant baseline variables will be summarized for the PP and the
ries will be broken down by the treatment patients received.

Categorical( will be presented as frequencies and percentages. For continuous
number of measurements as well as the mean and the standard
Wwill be presented. For skewed data the median and the lower and upper
ill be shown.

.

Q Primary objective

The primary objective is to demonstrate the non-inferiority of anti-platelet treatment
to anti-coagulant treatment in preventing further cerebrovascular ischemic events in
patients with cervical artery dissection (CAD).

"The protocol does not distinguish between “confirmed absence of pregnancy” and “assumed but
unconfirmed absence of pregnancy”. We only consider the latter as a major protocol deviation since
patients with a late but negative pregnancy test are still part of the intended study population.

2|n the protocol the window for visit 2 was 90 +-30 days.
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4.1 Primary endpoint

The primary endpoint - Cerebrovascular Ischemia, major Hemorrhagic events or Death
(CIHD) - is a composite endpoint. It is defined as the occurence of at least one of the
following events during the treatment period:

1. Cerebral ischemic events (clinical) or surrogate findings for cerebral ischemia

(a) Anyischemic stroke, defined as: new symptomatic neurologic deteriorati
lasting at least 24 hours that was not attributable to a non-ischemic ¢
or a new symptomatic neurologic deterioration that was not l
to a non-ischemic cause and was accompanied by neuroimagihg
of a new brain infarction. (Amarenco et al. (2018)). This in
Ischemic Attack (TIA) with Diffusion Weighted Imaging
chemic stroke also includes retinal infarction defirg
& Zimmerman (2005))

(b) New acute ischemic lesions on DWI MRI sihaé“g‘ baseline’are defined as: (1)
those with an unequivocal lack of continuity.between new and existing (on
baseline imaging) lesions on the same slide ‘well as on adjacent slices —
irrespective of vascular territories and IgsiQ tern, (Gensicke et al. (2015))
and (2) “"acute” being defined as a h,yper tense signal alteration on DW|
with a corresponding hypomtens hor ispintense signal on ADC (Apparent
Diffusion Coefficient) maps4Gensickéet al. (2015)).

Vi) lesion. Is-
rding to (Hayreh

(a) any major extracranial
|ng requiring anyrkmdr i

:a»ny T}veasymptomatlc micro- or macrobleeds (visible on follow-up brain
- T2%- MRI or Susceptibility weighted imaging (SWI), which were absent on
he ‘baseline MR-scan) defined as: (1) those with an unequivocal lack of
continuity between new and existing (on baseline imaging) lesions on the
same slice as well as on adjacent slices — irrespective of vascular territories
and lesion pattern, (Gensicke et al. (2015)) and lesions being defined as
hypointense brain lesions with clear margins on T2*-MRI or SWI.

3. Death of any course: In an adjudication procedure, causes of death will be dis-
tinguished as cardio/cerebrovascular (i.e.: fatal acute coronary syndrome, fatal
stroke, fatal intracranial hemorrhage, fatal pulmonary embolism, sudden death,
and unobserved or unexpected death) (Amarenco et al. (2018)) vs all other causes.

If MR-sequences required to detect micro- or macrobleeds (i.e. T2* or SWI-sequence)
were not performed at baseline, any micro- or macrobleeds seen in the follow-up
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MRI will be considered as new?. The number of patients for whom the baseline MR-
seqguences required to detect micro- or macrobleeds were not performed and their
patient characteristics at baseline will be presented.

4.2 Hypothesis
We will test the following null hypothesis:

|_|O - Tanti-platelet treatment 2 Tanti-coagulant treatment + o

where § is the non-inferiority margin. The alternative hypothesis is:

H1  Tanti—platelet treatment < Tanti-coagulant treatment + ¢

where 7 is the probability of a CIHD under the indicated treatme :

4.3 Model and method of analysis

The difference in CIHD rate mynyi— Coagulanztrea;m
pared with the non-inferiority margin ugmg a two stded 95 % confidence interval. We
will use wilson’s method to calculate ntinuity-corrected modification of the Wil-
son’s score method Newcombe, 1998). The  primary analysis will be performed on the
PP. Section 5.2 describes the hand ing of mrssmg values.

4.4 Presentation of resuljE :

We provide the point estim te?‘iogether with it's 95% confidence interval. This ap-
1o assess superiority of either treatment.

r\ot'defmed otherwise.

1. Missing values: In case of missing values for the primary endpoint, the main
analysis will be repeated performing the following imputations

3In the protocol, this was planned as sensitivity analysis. However, given the rather young patient
population, we do not expect preexisting micro- or macrobleeds. Therefore the probability of falsely
labeling an existing microbleed as new due to missing baseline T2* - or SWI MRI was considered to
be small and the aim to preserve the randomization was of overriding importance. Therefore the two
analyses were switched.

me11EngelterRAP (December 18, 2019, rev. 161137) 4/9




(@) Missing values in the primary endpoint will be imputed as CIHD events
(assuming the worst for patients without follow-up).

(b) Missing values in the primary endpoint will be imputed as no CIHD events
(assuming the best for patients without follow-up).

2. Choice of analysis population (PP vs. FAS): The analysis will be repeated on
the FAS and compared to the main analysis. According to the intention-to-trea
principle, each patient will be analyzed according to the treatment she/he w.
randomly allocated to. In case of missing values for the primary endpoi
following imputations will be performed: "

(@) Missing values in the primary endpoint will be imputed as
(assuming the worst for patients without follow-up). )

(b) Missing values in the primary endpoint will be imputed asi o] C HD events
(assuming the best for patients without follow-up i

ill be excluded from

(c) Patients with missing values in the primary endp0| /
ights Will be used as de-

the analysis. Inverse probability of censuring
scribed for the main analysis in ection 5.2. _

yeds at baseline: The main

3. Incomplete information about micro- or macrable
ut baseline information with

analysis will be repeated excluding patieats wi
regards to micro- or macrobleeds..

domization due to major protocol devia-
robability weights to assess the impact of
alysis set according to (Robins et al., 2000) and
(Hernan & Robins, 2006; Austini& Stuart, 2015). The weights will be estimated
on the FAS. Thereby we=willuse the following variables: age, sex, occlusion of
dissected artery and Na ional Institutes of Health Stroke Scale (NIHSS). If the pa-
tient did not have & s;rokae 0 will be imputed for the NIHSS. Thereafter the main
analysis will be, rﬁgeateé including the weights. By doing so, patients without de-
viation who ars similar to the patients with deviation will be inflated (compared
to and pauents W|thout similarities).

4. Effect of failure to preserve the ¥
tions:4 We will use stabilized i mverse
patients excluded from the PP:

5 Ass" sing.a modelling approach: we compare the probability of CIHD between
1S Usmg a logistic regression model. The incidence of CHID will be the

smadent variable. Treatment will be used as independent factor. In addition,
he model will include the presence of cerebral ischemic events clinically and/or
{euradlologlcally (i.e., clinically defined ischemic stroke, or DW/I-lesions at base-
_line, or both) and occlusion of the dissected artery as covariates to adjust for
“baseline differences among patients.

. Effect of minor protocol deviation:® The main analysis will be repeated exclud-
ing patients who were randomized or initiated treatment more than 72h after
initial MRI scan, which was considered to be a minor protocol deviation.

4This sensitivity analysis was not planned in the protocol. However we think it helps to further assess
the potential bias introduced when randomized patients are excluded from the analysis set due to major
protocol deviations.

5This sensitivity analysis is a consequence of the adaption in section 2 (“major” vs. “minor” protocol
deviations).
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7. Effect of imaging endpoint (as compared to clinical endpoints):® The main
analysis will be repeated including only the clinical endpoints ICH, stroke, ex-
tracranical hemorrhage and death as components of the primary endpoint.

All patients with a primary or secondary outcome event will be listed by the PI. For
the primary outcome events, the Pl will provide information on type, timepoint of the
outcome event and relation to the allocated treatment (antiplatelets vs anticoagulants
Laboratory values quantifying coagulation at the time of the event will be provide
avalilable.

5 Secondary objective

5.1 Secondary endpoints

1. new ischemic strokes (including retinal infarction)%

new acute lesions on diffusion-weighted MRI
any major extracranial hemorrhage

any symptomatic intracranial hemogrfiag

any death

e R L Sl

any increase in volume of t
as compared to the baseli

lassical definition)

rrent cervical artery dissection

secondary endpoints will be presented descriptively. The particular events leading

0 the primary endpoint (1 — 6) will be summarized as frequencies and percentages.
If patients died while under observation (endpoint 6), we will provide the number of
patients with cerebrovascular death. Patients with more than one event will be listed.
Time between treatment initiation and event will be presented. The summaries will be
done on the PP as well as on the FAS.

6This sensitivity analysis is planned since the significance of DWI lesions is still debatable. It also
allows to compare the results with studies assessing only clinical endpoints.
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The effect of treatment (anti-platelet vs. anti-coagulation) on mRS at three months
(endpoint 8) will be assessed in a proportional odds model (also called ordinal logistic
regression or shift-model). “Independence in activity” and “excellent functional out-
come” at three months (endpoints 9 and 10) will be modelled in logistic regression
models. Presence of cerebral ischemic events clinically and/or neuradiologically (i.e.,
clinically defined ischemic stroke, or DWI-lesions at baseline, or both), occlusion of
the dissection arteries and mRS before dissection will be included as covariates to
adjust for baseline differences among patients. The models will be fit on the PP. "

The analyses of other endpoints, described as tertiary endpoints in the study prq@to
will be desorlbed elsewhere. This also includes the mteractlon tests of antiplatele

as hypothesis generating and not as confirmatory. P-values should be ifitérprated as
continuous measure of evidence against the corresponding nd esis (i.e. no as-

sociation with predictor) and not as confirmatory (“significant', 5. “nen-significant”).
No correction for multiple testing will be performed. =

5.2 Missing values

mation on micro- or macrobleeds
-up T*-%er SWI MRI will be considered as
lysis 3). For missing values in the primary
IRverse probability of censuring weights will
be estimated. Thereby stabilized inVterse probability of weights for missingness of the
primary endpoint will be estimated forigach treatment arm according to (Robins et al.,
2000) and (Hernan & Robing O@ . Austin & Stuart, 2015). The weights will be es-
timated on the PP except for th »sensitivity analysis 2, where the FAS will be used.
The following variables.wi .uSed to estimate the weights: age, sex, occlusion of
dissected artery, and.National Institutes of Health Stroke Scale (NIHSS). If the patient
did not have a strok will be imputed for the NIHSS. Missing values will be further
mvestlgated ins "nsrﬁ%ty analyses (see sensitivity analysis 1).

Primary endpoint In patients with mis@fﬁg int
at baseline, any lesion detected on follé
new lesion (section 4.1 and sensitivity ¢
endpoint (e.g. due to missing follow-up), i

Covarlaggs Mlssmg values in covariates used to estlmate the inverse probability of

mﬂre than 5% m|ssmg values, 5 multiple |mputat|ons will be done as described in
van Buuren & Groothuis-Oudshoorn (2011). To this end we will generate 5 imputed
data sets. In a second step we will estimate the weights for each imputed data set.
Thereafter, we will stabilize and average the weights over the 5 imputations. In case of
severe variability of the stabilized weights between imputations, we will increase num-
ber of imputations. Thereby the weights will be considered to have “severe variability
between imputations” if for any patient the inter-weight variability divided by the num-
ber of imputations (the amount the variance would be increased in order to correct for
the uncertainty of the imputations when using Rubin’s rule, Barnard & Rubin (1999))
is larger than 0.01.
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Secondary endpoints: The number of missing values will be presented. No impu-
tations will be performed. Secondary analyses will be complete case analyses.

Centralized data control: Imaging characteristics are checked centrally and cor-
rected if necessary. If the required images for central control cannot be provided, the
evaluations of the centers are used. The proportion of measurements not checked
centrally is indicated.

6 Safety analyses

The primary endpoint is also the most relevant safety endpoint. No fu
yses are planned.

Principal Investigator:

Basel, f~12-/§

Place/Date

Trial Statistician:

. A7 2017
Basel, 44 —[L. < |
Place/Date

Signature
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