





Inclusion and exclusion criteria

1. =40 years;
2. Acute cerebral ischemic event due to:
e Acute non-disabling ischemic stroke (NTHSS<3 at the time of randomization) or,
e TIA with moderate-to-high risk of stroke recurrence (ABCD? score > 4 at the time of randomization);
3. Can be treated with study drug within 24 hours of symptoms onset*;
CYP2C19 loss-of-function allele carriers;
5. Informed consent signed.

Exclusion criteria

1. Malformation, tumor, abscess or other major non-ischemic brain disease (e.g., multiple sclerosis) on baseline head CT or
MRI.

2. Isolated or pure sensory symptoms (e.g., numbness), isolated visual changes, or isolated dizziness/vertigo without
evidence of acute infarction on baseline head CT or MRI.

3. Iatrogenic causes (angioplasty or surgery) of minor stroke or TIA.

4. Preceding moderate or severe dependency (modified Rankin scale [mRS] score 3-5).

5. Contraindication to ticagrelor, clopidogrel or ASA.
e Known allergy
e Severe hepatic or renal insufficiency (severe hepatic insufficiency defined as ALT 2 times greater than ULN or AST 2

times greater than ULN; severe renal insufficiency defined as SCr 1.5 times greater than ULN)

e Severe heart failure (NY Heart Association class III and IV)
e History of hemostatic disorder or systemic bleeding
e History of thrombocytopenia or neutropenia
e History of drug-induced hematologic or hepatic abnormalities
e Low white blood cell (<2 x10%1) or platelet count (<100 x10%/1)

6. Hematocrit (HCT)<30%.

7. Clear indication for anticoagulation (presumed cardiac source of embolus, e.g., atrial fibrillation, prosthetic cardiac valves
known or suspected endocarditis).

8. History of intracranial hemorrhage or amyloid angiopathy.

9. History of aneurysm (intracranial aneurysm and peripheral aneurysm).

10. History of asthma or COPD (chronic obstructive pulmonary disease).

11. High-risk for bradyarrhythmia (first-degree or second-degree AV block caused by sinus node disease, and
brady-arrhythmic syncope without pacemaker).

12. History of hyperuricemia nephropathy.

13. Anticipated requirement for long-term (>7 days) non-steroidal anti-inflammatory drugs (NSAIDs).

14. Planned or likely revascularization (any angioplasty or vascular surgery) within the next 3 months.

15. Scheduled for surgery or interventional treatment requiring study drug cessation.

16. Severe non-cardiovascular comorbidity with life expectancy < 3 months.

17. Inability to understand and/or follow research procedures due to mental, cognitive, or emotional disorders.

18. Dual antiplatelet treatment in 72 hours before randomization.

19. Current treatment (last dose given within 10 days before randomization) with heparin therapy or oral anti coagulation.

20. Intravenous thrombolytic therapy (such as intravenous rtPA) or mechanical thrombectomy within 24 hours prior to
randomization.

21. Gastrointestinal bleed within 3 months or major surgery within 30 days.

22. Diagnosis or suspicious diagnosis of acute coronary syndrome.

23. Participation in another clinical study with an experimental product during the last 30 days.

24. Currently receiving an experimental drug or device.

25. Pregnant, currently trying to become pregnant, or of child-bearing potential and not using birth control.

*Symptom onset is defined by the “last see normal” principle.

Figure 1 CHANCE-2 study design. CHANCE-2, Clopidogrel in High-risk patients with Acute Non-disabling Cerebrovascular
Events; NIHSS, National Institutes of Health Stroke Scale; TIA, transient ischaemic attack ASA aspirin; ULN, upper limit of
normal; ALT, alanine aminotransferase; AST aspartate transaminase AV, atrioventricular.
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Clopidogrel Placebo

Ticagrelor-Aspirin
Group

Aspitin 75-300mg 75mg 0 Standard of care

Ticagrelor 180mg 90mg bid 90mg bid

*HR-NICE

Day 1 Day 21 Day 90 Year 1

*Symptom Onset<24h

*LOF allele Carriers*

Clopidogrel 300mg 75mg 75mg

Clopidogrel-Aspirin  Aspirin 75-300mg 75mg 0
Group

Standard of care
Ticagrelor Placebo

+ Screen three common CYF2C19 genotype variants (+2, +3, +17)
LOF allele Carriers indicate those with intermediate metabolizers (+1/+2 or +1/+3) and poor metabolizers (+2/+2, +3/+3 or +2/+3)

Figure 2 Summary of inclusion and exclusion criteria.
HR-NICE, high-risk patients with acute non-disabling
cerebrovascular events (TIA or acute minor stroke); LOF, loss-
of-function.

Primary outcomes

The primary efficacy outcome is any stroke (ischaemic or
haemorrhagic) within 3 months. Definitions of stroke are
provided in online supplemental table 1.

Secondary outcomes

Secondary outcomes include the following events: (1)
Any new stroke events within 30 days and 1 year; (2) New
clinical vascular events including stroke, TIA, myocardial
infarction and vascular deaths within 3 months and 1
year ; (3) New ischaemic stroke within 3 months and 1
year; (4) Disabling stroke (Modified Rankin Scale score,
mRS >1) at 3 months and 1 year; (5) Incidence and
severity of recurrent stroke and TIA during follow-up to 3
months and 1 year. Severity is measured using a six-level
ordered categorical scale that incorporates the mRS: fatal
stroke/severe non-fatal stroke (mRS 4 or 5)/moderate
stroke (mRS 2 or 3)/mild stroke (mRS 0 or 1) /TIA/no
stroke-TIA; (6) Neurological impairment at 3 months
(NIHSS increased 24 from baseline); (7) Quality of Life
(EuroQol-5dimension) scale. The influence on treatment
effect of age, gender, body mass index, index event type
(TIA vs minor stroke), time from index event to randomi-
sation, aetiology subtype, diabetes mellitus, hypertension,
type of LOF allele, previous ischaemic stroke or TIA, prior
antiplatelet therapy, prior statin therapy, prior smoking
status and symptomatic intracranial and extracranial
artery stenosis will be evaluated in subgroup analyses.

Safety outcomes

The primary safety outcome is severe or moderate
bleeding event within 3 months. The bleeding event is
defined by the criteria from the Global Utilisation of Strep-
tokinase and Tissue Plasminogen Activator for Occluded
Coronary Arteries (GUSTO) trial.'* Severe haemorrhage
is defined as fatal or intracranial haemorrhage or other
haemorrhage causing haemodynamic compromise that
requires blood or fluid replacement, inotropic support or
surgical intervention. Moderate haemorrhage is defined
as bleeding that required transfusion of blood but does

not lead to haemodynamic compromise requiring inter-
vention. Other secondary safety outcomes include the
following events within a 3-month and l-year time frame:
(1) Incidence of severe bleedings or moderate bleed-
ings (GUSTO definition) at 1 year; (2) Bleeding events;
(3) Mortality; (4) Adverse events (AEs)/serious adverse
events (SAEs) reported by the investigators.

Data safety and monitoring board

To ensure ethically conduct of the trial and patient
safety, the data safety and monitoring board (DSMB) will
meet per protocol and monitor the progress of the trial.
Members of DSMB do not participate in the trial and
their responsibilities are defined by the trial Executive
Committee prior to the beginning of the trial. DSMB will
provide their recommendations in written statement to
the Chairs of trial Steering Committee after each meeting.

Sample size

The sample size calculation is based on the rate of the
primary outcome (3-month risk of stroke) and estimated
effect size. We used the following assumptions: (1) Signif-
icance level of 0.048 for a two-sided test; (2) Statistical
power of 90%; (3) 3-month rate of stroke eventis 9.4% in
control group based on the data from the CHANCE trial’;
(4) Proportional risk reduction of 25% (Rate ratio=0.75);
(5) of 5% over 3 months. We estimated that 6396 eligible
patients (3198 for each treatment group) are required.
As 58.8% of patients are CYP2C19LOF allele carriers,” we
need to screen about 10 878 patients in total.

Interim analysis

The interim analysis will focus on patient recruitment,
baseline comparability of treatment arms, sample sizes
with regard to event rates, loss to follow-up, adverse effects
data and effect of treatment on the primary endpoints. We
plan one interim analysis when 60% of total patients have
undergone randomisation and completed the follow-up.
The sample size is inflated to account for one interim
analysis of the primary efficacy outcome with the use of
an O’Brien-Fleming spending function, and a p<0.008 is
considered to be statistically significant during the interim
analysis. In the final analysis, a p<0.048 is considered to be
statistically significant in the current study. Trial investiga-
tors will be blinded to the interim outcome results.

Statistical analyses

An intention-to-treat analysis will be used for all partici-
pants randomised to an intervention group. Participants
will be censored at their last follow-up assessment when
experiencing a clinical event, at the end of study, or at
the time of withdrawal from the study. Statistically, the
cumulative risk of any ischaemic or haemorrhagic event
will be reported as a Kaplan-Meier estimates during the
90-day follow-up. Cox proportional hazards methods will
be used for HR calculation at 95% CIs. The treatment
effect will be assessed by the log-rank test. This approach
is to maximise the time-dependent information in the
trial while still acknowledge the ease of interpretation of
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risks. Accounting for a single interim analysis, a p value of
0.048 will be considered to indicate statistical significance
for the primary outcome. Detailed analysis plans will be
given in the statistical analysis plan before the database is
locked and the blind is broken.

Study organisation

The Trial Steering Committee provides oversight and stra-
tegic input and will meet twice yearly. The Trial Manage-
ment Committee runs the trial on a day-to-day basis and
is based at the CHANCE-2 Trial Coordinating Centre of
the China National Clinical Research Centre for Neuro-
logical Diseases. Outcomes, SAEs, and brain imaging are
adjudicated by trained assessors masked to treatment
assignment.

DISCUSSION
CHANCE-2 will address a major issue in secondary
prevention in those TIA or minor stroke patients who are
CYP2C19LOF allele carriers. Furthermore, the safety and
efficacy of ticagrelor—aspirin or clopidogrel-aspirin will
be assessed.

Two recent RCTs revealed that the short term clopi-
dogrel-aspirin therapy is beneficial after acute minor
stroke or TIA.®* However, several studies have showed
the higher risk of poor clinical outcomes in CYP2CI19
LOF allele carriers who receiving clopidogrel.”™® A
genetic substudy of the Secondary Prevention of Small
Subcortical Strokes trial reported that patients with one
CYP2C19 LoF allele carriers had higher odds of stroke
recurrence compared with non-carriers.'” A preplanned
substudy of the CHANCE trial found that CYP2C19 LoF
carriers had 1.5 times the risk of recurrent stroke as non-
carriers at 90 days.” To date, there is no evidence from
randomised trials for a direct comparison of treatment
effect between ticagrelor and clopidogrel with aspirin
added on for secondary stroke prevention. Clopidogrel—
aspirin is still the approved option for secondary stroke
prevention in patients with acute non-disabling cerebro-
vascular events.”’

SUMMARY AND CONCLUSIONS

The CHANCE-2 trial will produce reliable data on
whether ticagrelor—aspirin is superior to the recommen-
dations from current guidelines, clopidogrel-aspirin, for
the prevention of recurrent stroke in patients who already
have experienced an acute minor stroke or high-risk TIA
and are carriers of CYP2C19LOF alleles.
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Supplemental Table 1. Definitions of stroke events and vascular events

Acute symptoms and signs of neurologic defect caused by sudden
Stroke abnormality of the blood supply. Damage of focal or whole brain, spinal or retinal

vascular damage, which is related to cerebral circulation disorder.

Definitions: (1) Symptoms or imaging evidence of acute newly onset focal
neurologic deficit last for more than 24 hours after excluding other non-ischemic
reasons, such as brain infection, head trauma, brain tumor, epilepsy, severe
metabolic diseases, degeneration diseases or adverse effect of medications; or (2)
Acute brain or retinal ischemic event with focal symptoms or signs lasts for less
Ischemic stroke than 24 hours after excluding other causes with imaging evidence of new
infarction; or (3) Progression of original vascular ischemic stroke (NIHSS increased
> 4 from baseline score after excluding hemorrhagic transformation or
symptomatic intracerebral hemorrhage after cerebral infarction) lasts over 24
hours with new ischemic lesion on brain MRI or CT. Which would be classified by

TOAST etiology standard.

A brief episode of neurological dysfunction caused by focal brain or retinal
ischemia, with clinical symptoms typically lasting less than 24 hours, and without
Transient ischemic attack | evidence of acute infarction, after excluding other non-ischemic reasons, such as
brain infection, head trauma, brain tumor, epilepsy, severe metabolic diseases,

degeneration diseases or adverse effect of medications.

Hemorrhagic stroke was defined as focal or whole brain or spine damage
Hemorrhagic stroke caused by non-traumatic bleeding into the brain parenchyma, intraventricular or

subarachnoid.

Any kind of non-traumatic extravascular bleeding in the area of brain tissue of
existing acute/subacute infarction. Which could lead to relevant neurologic
symptoms(symptomatic) or not (asymptomatic).

1. To determine a symptomatic hemorrhagic transformation, the following
two conditions must be met, (1) Image evidence of extravascular bleeding in the
area of infarction on brain CT or MRI; (2) Clinical symptoms are relevant to
hemorrhagic transformation. Hemorrhagic transformation can partly explain

Hemorrhagic

i patients’  neurological symptoms, for example: (a) The area and location of
transformation after

infarction can’ t explain the symptoms; (b) Clinically deterioration means NIHSS
infarction
increased > 4 from original ischemic event or causing death directly from
hemorrhagic transformation; (c) a large space-occupying hematoma develops
secondary to hemorrhagic transformation.

2. To determine an asymptomatic hemorrhagic transformation, the following
two conditions must be met, (1) Image evidence of extravascular bleeding in the

area of infarction on brain CT or MRI; (2) No symptoms are caused by hemorrhagic

transformation or an neurologic deterioration that lead to a less than 4 increase of
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NIHSS score.

Third universal definition of myocardial infarction (Thygesen 2012)

The term acute myocardial infarction (MI) should be used when there is
evidence of myocardial necrosis in a clinical setting consistent with acute
myocardial

ischemia. Under these conditions any one of the following criteria meets the
diagnosis for MlI:

1. Detection of a rise and/or fall of cardiac biomarker values [preferably
cardiac troponin (cTn)] with at least one value above the 99th percentile upper
reference

limit (URL) and with at least one of the following:

(1) Symptoms of ischemia.

(2) New or presumed new significant ST-segment—T wave (ST-T) changes or
new left bundle branch block (LBBB).

(3) Development of pathological Q waves in the ECG.

(4) Imaging evidence of new loss of viable myocardium or new regional wall
motion abnormality

(5) Identification of an intracoronary thrombus by angiography or autopsy.

2. Cardiac death with symptoms suggestive of myocardial ischemia and
presumed new ischemic ECG changes or new LBBB, but death occurred before
cardiac

biomarkers were obtained, or before cardiac biomarker values would be
Myocardial infarction increased.

3. Percutaneous coronary intervention (PCl) related Ml is arbitrarily defined
by elevation of cTn values (>5%99th percentile URL) in patients with normal
baseline

values (£99th percentile URL) or a rise of cTn values >20% if the baseline
values are elevated and are stable or falling. In addition, either (1) symptoms

suggestive of myocardial ischemia or (2) new ischemic ECG changes or (3)
angiographic findings consistent with a procedural complication or (4) imaging

demonstration of new loss of viable myocardium or new regional wall motion
abnormality are required,

4 Stent thrombosis associated with MI when detected by coronary
angiography or autopsy in the setting of myocardial ischemia and with a rise
and/or fall of cardiac

biomarker values with at least one value above the 99th percentile URL.

5. Coronary artery bypass grafting (CABG) related Ml is arbitrarily defined by
elevation of cardiac biomarker values (>10x99th percentile URL) in patients with

normal baseline cTn values (<99th percentile URL). In addition, either

(1) new pathological Q waves or new LBBB, or

(2) angiographic documented new graft or new native coronary artery
occlusion, or

(3) imaging evidence of new loss of viable myocardium or new regional wall

motion abnormality.
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Vascular death include death due to stroke, cardiac sudden death, death
caused by acute myocardial infarction, death caused by heart failure, death caused
by pulmonary embolism, death caused by cardial/cerebral interventions or
operations (not caused by myocardial infarction) and death caused by other
Vascular death cardiovascular diseases. (Arrhythmia irrelevant to cardiac sudden death, rupture of
aortic aneurysm or peripheral artery disease).

Unexplained death happened within 30 days after stroke, myocardial

infarction or cardiovascular/cerebral vascular operation will be considered as

stroke, myocardial infarction and accidental death caused by operation separately.
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