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IMPORTANCE Prior trials of dual antiplatelet therapy excluded patients with moderate
ischemic stroke. These patients were included in the Acute Stroke or Transient Ischaemic
Attack Treated With Ticagrelor and ASA for Prevention of Stroke and Death (THALES) trial,
but results have not been reported separately, raising concerns about safety and efficacy
in this subgroup.

OBJECTIVE To evaluate the efficacy and safety of ticagrelor plus aspirin in patients with
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moderate ischemic stroke (National Institutes of Health Stroke Scale [NIHSS] score of 4 to 5).

DESIGN, SETTING, AND PARTICIPANTS The THALES trial was a randomized trial conducted at
414 hospitals in 28 countries in January 2018 and December 2019. This exploratory analysis
compared patients with moderate stroke (baseline NIHSS score of 4 to 5) with patients with
less severe stroke (NIHSS score of O to 3). A total of 9983 patients with stroke were included
in the present analysis, after excluding 2 patients with NIHSS scores greater than 5 and

1031 patients with transient ischemic attack. Data were analyzed from March to April 2021.

INTERVENTIONS Ticagrelor (180-mg loading dose on day 1followed by 90 mg twice daily on
days 2 to 30) or placebo within 24 hours after symptom onset. All patients received aspirin,

300 to 325 mg, on day 1followed by aspirin, 75 to 100 mg, daily on days 2 to 30. Patients
were observed for 30 additional days.

MAIN OUTCOMES AND MEASURES The primary outcome was time to stroke or death within
30 days. The primary safety outcome was time to severe bleeding.

RESULTS In total, 3312 patients presented with moderate stroke and 6671 presented with
less severe stroke. Of those in the moderate stroke group, 1293 (39.0%) were female, and
the mean (SD) age was 64.5 (10.8) years; of those in the less severe stroke group, 2518
(37.7%) were female, and the mean (SD) age was 64.8 (11.2) years. The observed primary

outcome event rate in patients with moderate stroke was 7.6% (129 of 1671) for those in the

ticagrelor group and 9.1% (150 of 1641) for those in the placebo group (hazard ratio, 0.84;
95% Cl, 0.66-1.06); the primary outcome event rate in patients with less severe stroke
was 4.7% (158 of 3359) for those in the ticagrelor group and 5.7% (190 of 3312) for those
in the placebo group (hazard ratio, 0.82; 95% Cl, 0.66-1.01) (P for interaction = .88).
Severe bleeding occurred in 8 patients (0.5%) in the ticagrelor group and in 4 patients
(0.2%) in the placebo group in those with moderate stroke compared with 16 patients
(0.5%) and 3 patients (0.1%), respectively, with less severe stroke (P for interaction = .26).

CONCLUSIONS AND RELEVANCE In this study, patients with a moderate ischemic stroke had
consistent benefit from ticagrelor plus aspirin vs aspirin alone compared with patients with
less severe ischemic stroke, with no further increase in the risk of intracranial bleeding or
other severe bleeding events.
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ual antiplatelet therapy (DAPT) is a pivotal strategy for

early management of minor noncardioembolic ische-

mic stroke and transient ischemic attack (TIA).}* The
efficacy and safety of DAPT with clopidogrel and aspirin have
been evaluated in patient populations with TIA or acute is-
chemic stroke with baseline National Institutes of Health
Stroke Scale (NIHSS) scores of 3 or less (range, 0-42; higher
scores indicate more severe stroke) in the Clopidogrel in
High-Risk Patients With Acute Non-Disabling Cerebrovascu-
lar Events (CHANCE) trial® and Platelet-Oriented Inhibition
in New TIA and Minor Ischemic Stroke (POINT) trial.® Based
on these studies, the current guidelines recommend early, short
(21 days) combination treatment with clopidogrel and aspirin
for patients with high-risk TIA and minor noncardioembolic
ischemic stroke with an NIHSS score of 3 or less.!">*

In the Acute Stroke or Transient Ischaemic Attack Treated
With Ticagrelor and ASA for Prevention of Stroke and Death
(THALES) trial,” DAPT with ticagrelor and aspirin was evalu-
ated in patients with TIA or acute ischemic stroke with NIHSS
scores of 5 or less, within which approximately 30% of the pa-
tient population had NIHSS scores of 4 or 5 at randomization.
The THALES trial demonstrated that compared with aspirin
alone, DAPT with ticagrelor and aspirin reduced the risk of
stroke or death within 30 days. Few severe bleeding events
were observed; however, these were more common in the
ticagrelor plus aspirin group.” Patients with stroke with base-
line NIHSS scores of 4 to 5 could potentially respond differ-
ently than those with an NIHSS score of O to 3 to DAPT, owing
to more severe neurological impairment and larger areas of
ischemicinjury, eg, they may have a greater risk of brain hem-
orrhage. To our knowledge, no randomized trials have previ-
ously evaluated the efficacy and safety of DAPT in patients with
moderate stroke (NIHSS score of 4 to 5), and whether the ben-
efit of DAPT can extend to patients with ischemic stroke with
a severity of NIHSS score 4 to 5 has rendered interest from
stroke neurologists. In this exploratory subgroup analysis of
the THALES trial, we aimed to characterize the efficacy and
safety of DAPT with ticagrelor plus aspirin in the first 30 days
in patients with an acute ischemic stroke with a baseline
NIHSS score of 4 or 5.

Methods

Overview of the THALES Trial

Details on the rationale, design, and main results of the THALES
trial have been published previously.”-® The THALES trial was
a multicenter, double-blind, placebo-controlled, parallel-
group randomized clinical trial, which was sponsored by
AstraZeneca and conducted at 414 sites in 28 countries be-
tween January 22, 2018, and December 13, 2019. The objec-
tive of the THALES trial was to compare the efficacy and safety
of ticagrelor (180-mg loading dose on day 1 followed by 90 mg
twice daily on days 2 to 30) with placebo in patients with acute
minor noncardioembolic ischemic stroke or TIA. All patients
took aspirin (300 to 325 mg on day 1 followed by 75 to 100 mg
daily on days 2 to 30) in the first 30 days. The trial was
approved by the ethics committee at each participating site.
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Key Points

Question Is dual antiplatelet therapy with ticagrelor plus aspirin
of benefit for patients with moderate acute ischemic stroke
(National Institutes of Health Stroke Scale [NIHSS] score of 4 to 5)?

Findings In this exploratory post-hoc analysis of the THALES trial
including 9983 patients with moderate or less severe stroke
(NIHSS score of O to 3), treatment with ticagrelor plus aspirin
showed similar efficacy and safety vs aspirin alone among patients
presenting with moderate acute ischemic stroke and those
presenting with less severe ischemic cerebrovascular events.

Meaning Patients with moderate ischemic stroke may benefit
from dual antiplatelet therapy with ticagrelor and aspirin.

Written informed consent was obtained from all the partici-
pants or their representatives before enrollment. The trial
protocol can be found in Supplement 1.

Patients eligible for inclusion in the THALES trial were
40 years or older, had an acute noncardioembolic ischemic
stroke with an NIHSS score of 5 or less or a high-risk TIA (ABCD?
stroke risk score [scores assessing the risk of stroke on the
basis of age, blood pressure, clinical features, duration of TIA,
and presence or absence of diabetes; range, O to 7] of 6 or
greater or symptomatic intracranial or extracranial arterial
stenosis [50% or greater narrowing in the diameter of the
lumen of an artery that could account for the TIA]), and could
undergo randomization within 24 hours after symptom on-
set. Participants’ race was classified by investigators, and
options for race were prespecified. Participant race was in-
cluded as part of an initiative to ensure that a variety of na-
tionalities, ethnicities and races were represented, that the
results of the study would be widely applicable, and to allow
for subgroup analysis of patients by race in a Cox propor-
tional hazards model. Detailed information on inclusion and
exclusion criteria is provided in the study protocol.”®

An exploratory analysis of data from patients with stroke
with a baseline NIHSS score of 4 to 5 who participated in the
THALES trial was performed and reported in this article. This
analysis was performed to compare patients with moderate
stroke (baseline NIHSS score of 4 to 5) with those with less
severe stroke (baseline NIHSS score of O to 3) among patients
with ischemic stroke as a qualifying event as the main analy-
sis and among the entire population regardless of qualifying
event (ischemic stroke or TIA) as a sensitivity analysis.

Outcomes

The primary efficacy outcome was time from randomization
to the first occurrence of new stroke (ischemic or hemor-
rhagic) or death within 30 days. Stroke events included both
progression of index stroke (defined by rapid worsening of an
existing focal neurological deficit attributable to a new infarc-
tion or extension of a previous infarction in the same vascu-
lar bed) or new stroke events (including ischemic, hemor-
rhagic, and undetermined strokes). Death included all causes
of death. The secondary outcomes included time to first sub-
sequent ischemic stroke within 30 days and overall disability
measured as amodified Rankin Scale (mRS) score greater than
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Figure 1. Flow Diagram

11073 Patients enrolled

57 Excluded
> 52 Not eligible
5 Patient decision

© 11016 Randomized

5523 Randomized to ticagrelor, 90 mg, twice daily
5506 Received 21 dose
17 Never received a dose

5493 Randomized to placebo
5470 Received 21 dose

23 Never received a dose

Y

5032 Had ischemic stroke as qualifying event

2 With NIHSS score >5

1671 With NIHSS score of 4-5

3359 With NIHSS score of 0-3
491 Had TIA as qualifying event

10 With NIHSS score of 4-5

442 With NIHSS score of 0-3

39 With NIHSS score missing

\d

4953 Had ischemic stroke as qualifying event
1641 With NIHSS score of 4-5
3312 With NIHSS score of 0-3
540 Had TIA as qualifying event
5 With NIHSS score of 4-5
487 With NIHSS score of 0-3
48 With NIHSS score missing

NIHSS indicates National Institutes
of Health Stroke Scale; TIA, transient
ischemic attack.

1at the end-of-treatment visit 30 to 34 days after randomiza-
tion. Disabling stroke (subsequent stroke with an mRS score
greater than 1 at day 30) was an exploratory end point. The
safety outcomes included time to first severe bleeding event
according to the Global Utilization of Streptokinase and Tis-
sue Plasminogen Activator for Occluded Coronary Arteries
(GUSTO) definition,”® a composite of the first intracranial hem-
orrhage or fatal bleeding event, the first moderate or severe
bleeding event according to the GUSTO definition, and pre-
mature permanent discontinuation of study drugs because of
bleeding. All efficacy and safety analyses were based on
investigator-assessed events.” The definitions of stroke, death,
disability, and bleeding outcomes in the THALES trial have
been reported previously.”

Statistical Analysis

This post hoc analysis was exploratory and hypothesis gener-
ating across prespecified subgroups. Baseline characteristics
were presented by antiplatelet treatment groups (ticagrelor or
placebo) and baseline NIHSS groups (NIHSS score of O to 3 vs
4 to 5). Categorical variables were presented as percentages and
continuous variables as medians with interquartile ranges or
means with standard deviations, as appropriate.

All efficacy and safety analyses were based on the inten-
tion-to-treat principle and included all randomized patients.
Interaction between treatment assignment on all outcomes and
baseline NIHSS groups were evaluated by including terms
for treatment assignment (ticagrelor or placebo), baseline
NIHSS group (NIHSS score of O to 3 or 4 to 5), and treat-
ment x NIHSS group interaction as covariates in Cox or logis-
tic regression models. Interaction terms with a 2-tailed Pvalue
less than .05 were considered statistically significant. For out-
comes of stroke or death, ischemic stroke, and bleeding events,
we estimated event rates by Kaplan-Meier method and pre-
sented the time to the first event using Kaplan-Meier curves
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(1 - proportion free of event). Differences in time to the first
events between study groups within the NTHSS subgroups were
evaluated using Cox proportional hazards regression models,
and hazard ratios (HRs) were reported with 95% CIs. For the
outcome of overall disability and disabling stroke, differ-
ences between study groups within the baseline NIHSS groups
were evaluated using logistic regression models, and odds
ratios (ORs) with their 95% CIs are reported.

With 279 primary events in the moderate stroke group
(baseline NIHSS score of 4 to 5), the power was 31% to detect
an effect with an HR of 0.84. No adjustment for multiple com-
parisons was made, and all P values were nominal, since all
analyses presented were exploratory. All analyses were per-
formed with SAS software version 9.4 (SAS Institute).

|
Results

Study Participants

For the present subgroup analysis, 9983 patients with stroke
were included of the 11 016 randomized patients in the THALES
trial, including 3312 patients (30.1%) with moderate stroke
and 6671 patients (60.6%) with less severe stroke, excluding
2 patients with stroke with an NIHSS score greater than 5 and
1031 patients with TIA (Figure 1). Of those in the moderate
stroke group, 1293 (39.0%) were female, and the mean (SD) age
was 64.5 (10.8) years; of those in the less severe stroke group,
2518 (37.7%) were female, and the mean (SD) age was 64.8 (11.2)
years. Among the 3312 patients with moderate stroke, 1671
patients were assigned to the ticagrelor group and 1641 to the
placebo group. Baseline characteristics of patients with base-
line NIHSS scores of O to 3 and 4 to 5 among those with ische-
mic stroke as a qualifying event and those in the entire popu-
lation are presented in Table 1 and eTable 1 in Supplement 2,
respectively. Compared with those with baseline NIHSS scores

JAMA Neurology Published online July 9,2021

E3



E4

Research Original Investigation

Efficacy and Safety of Ticagrelor and Aspirin in Patients With Moderate Ischemic Stroke

Table 1. Baseline Characteristics of Included Patients With Stroke by Baseline National Institutes of Health Stroke Scale (NIHSS) Group

No. (%)
NIHSS score of 0-3 NIHSS score of 4-5
Ticagrelor Placeho Total Ticagrelor Placebo Total
Characteristic (n=3359) (n=3312) (n=6671) (n=1671) (n=1641) (n=3312)
Age, mean (SD), y 65.0(11.1) 64.6 (11.3) 64.8 (11.2) 64.4(10.8) 64.6 (10.8) 64.5(10.8)
Female 1237 (36.8) 1281(38.7) 2518 (37.7) 650 (38.9) 643 (39.2) 1293 (39.0)
Race
White 1765 (52.5) 1711 (51.7) 3476 (52.1) 866 (51.8) 873 (53.2) 1739 (52.5)
Black 15(0.4) 19(0.6) 34(0.5) 4(0.2) 9(0.5) 13(0.4)
Asian 1529 (45.5) 1526 (46.1) 3055 (45.8) 703 (42.1) 668 (40.7) 1371 (41.4)
Other 50(1.5) 56 (1.7) 106 (1.6) 98 (5.9) 91 (5.5) 189 (5.7)
Region
Asia and Australia 1546 (46.0) 1536 (46.4) 3082 (46.2) 704 (42.1) 665 (40.5) 1369 (41.3)
Europe 1652 (49.2) 1624 (49.0) 3276 (49.1) 844 (50.5) 846 (51.6) 1690 (51.0)
North America 7(0.2) 6(0.2) 13(0.2) 1(0.1) 2(0.1) 3(0.1)
Central and South America 154 (4.6) 146 (4.4) 300 (4.5) 122 (7.3) 128 (7.8) 250(7.5)
Blood pressure, median
(IQR), mm Hg
Systolic 148.0 147.0 148.0 150.0 150.0 150.0
(132.0-161.0) (132.0-160.0) (132.0-160.0) (138.5-166.0) (135.0-167.0) (137.0-166.0)
Diastolic 82.0(78.0-91.0)  83.0(77.0-91.0) 83.0(78.0-91.0) 85.0(80.0-92.0) 85.0(80.0-91.0) 85.0(80.0-92.0)

Body mass index, median (IQR)?

Medical history

25.7 (23.2-28.9)

25.6(23.1-28.7)

25.7 (23.1-28.7)

26.0(23.2-29.1)

25.8(23.2-29.3)

25.9(23.2-29.1)

Current smoker 937 (27.9) 860 (26.0) 1797 (26.9) 475(28.4) 466 (28.4) 941 (28.4)
Hypertension 2524 (75.1) 2416 (72.9) 4940 (74.1) 1370(82.0) 1343 (81.8) 2713 (81.9)
Dyslipidemia 1278 (38.0) 1182 (35.7) 2460 (36.9) 627 (37.5) 614 (37.4) 1241 (37.5)
Diabetes (type 1 and 2) 872 (26.0) 846 (25.5) 1718 (25.8) 483 (28.9) 455 (27.7) 938 (28.3)
Prior ischemic heart disease 309 (9.2) 301 (9.1) 610 (9.1) 169 (10.1) 169 (10.3) 338(10.2)
Congestive heart failure 104 (3.1) 1031(3.1) 207 (E.00) 85(5.1) 86 (5.2) 71 (5.2)
Previous ischemic stroke 524 (15.6) 547 (16.5) 1071 (16.1) 308(18.4) 272 (16.6) 580 (17.5)
Previous TIA 128(3.8) 107 (3.2) 235(3.5) 57 (3.4) 49 (3.0) 106 (3.2)
Taking aspirin prior 476 (14.2) 401 (12.1) 877 (13.1) 184 (11.0) 159 (9.7) 343 (10.4)
to index event
Taking clopidogrel prior 49(1.5) 53(1.6) 102 (1.5) 15(0.9) 10 (0.6) 25(0.8)
to index event
Time from symptom onset
to randomization, h
<12 1145 (34.1) 1109 (33.5) 2254 (33.8) 460 (27.5) 448 (27.3) 908 (27.4)
212 2214 (65.9) 2203 (66.5) 4417 (66.2) 1211 (72.5) 1193 (72.7) 2404 (72.6)
Qualifying event
Ischemic stroke 3359(100) 3312 (100) 6671 (100) 1671 (100) 1641 (100) 3312 (100)
TIA 0 0 0 0 0 0
Persistent signs or symptoms 3233 (96.2) 3157(95.3) 6390 (95.8) 1670 (99.9) 1641 (100) 3311 (100)
at the time of randomization
Acute ischemic brain lesion 1633 (48.6) 1655 (50.0) 3288 (49.3) 875 (52.4) 835 (50.9) 1710 (51.6)
at the time of randomization
Abbreviations: IQR, interquartile range; TIA, transient ischemic attack.
# Calculated as weight in kilograms divided by height in meters squared.
of O to 3, patients with NIHSS scores of 4 to 5 were less likely  Efficacy Outcomes

to be Asian, to take aspirin and clopidogrel prior to the index
event, and to be randomized within 12 hours from symptom
onset but more likely to have hypertension, diabetes, and
congestive heart failure. There were no major imbalances
between the 2 treatment groups within the moderate and
less severe stroke groups.
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Overall, the rate of the primary efficacy end point was greater
in patients with moderate stroke compared with those with less
severe stroke (7.6% [129 of 1671] vs 4.7% [158 of 3359] in the
ticagrelor group; 9.1% [150 of 1641] vs 5.7% [190 of 3312]
in the placebo group) (Table 2). No significant interaction
between treatment assignment and NIHSS group for the pri-
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Table 2. OQutcomes of Patients Receiving Ticagrelor or Placebo by Baseline National Institutes of Health Stroke Scale (NIHSS) Group

Ticagrelor (n = 5030)

Placebo (n = 4953)

Total Event rate Total Event rate P value
patients, Events, (KM patients, Events, (KM Hazard ratio for

Outcome No. No. (%) estimate), % No. No. (%) estimate), % (95% Cl) Pvalue interaction
Primary efficacy end point
Stroke or death

NIHSS score of 0-3 3359 158 (4.7) 4.7 3312 190 (5.7) SN 0.82 (0.66-1.01) .06

NIHSS score of 4-5 1671 129(7.7) 7.6 1641 150(9.1) 9.1 0.84 (0.66-1.06) .14 88
Secondary efficacy end point
Ischemic stroke

NIHSS score of 0-3 3359 143 (4.3) 4.2 3312 182 (5.5) 5.4 0.77 (0.62-0.96) .02

NIHSS score of 4-5 1671 121(7.2) 7.2 1641 141(8.6) 8.6 0.83 (0.65-1.06) .14 64
Safety end points
GUSTO severe bleeding

NIHSS score of 0-3 3359 16 (0.5) 0.5 3312 3(0.1) 0.1 5.28 (1.54-18.10) .008

NIHSS score of 4-5 1671 8(0.5) 0.5 1641 4(0.2) 0.2 1.97 (0.59-6.53) .27 26
Intracranial hemorrhage
or fatal bleeding

NIHSS score of 0-3 3359 13(0.4) 0.4 3312 3(0.1) 0.1 4.29(1.22-15.04) .02

NIHSS score of 4-5 1671 6(0.4) 0.4 1641 3(0.2) 0.2 1.97 (0.49-7.86) 34 A4
Fatal bleeding

NIHSS score of 0-3 3359 3(0.1) 0.1 3312 1(0.0) 0.0 2.96 (0.31-28.47) .35

NIHSS score of 4-5 1671 5(0.3) 0.3 1641 1(0.1) 0.1 4.91 (0.57-42.05) .15 73
Intracranial hemorrhage

NIHSS score of 0-3 3359 13(0.4) 0.4 3312 3(0.1) 0.1 4.29 (1.22-15.04) .02

NIHSS score of 4-5 1671 5(0.3) 0.3 1641 3(0.2) 0.2 1.64(0.39-6.86) .50 32
Hemorrhagic stroke

NIHSS score of 0-3 3359 5(0.1) 0.1 3312 2(0.1) 0.1 2.47(0.48-12.73) .28

NIHSS score of 4-5 1671 3(0.2) 0.2 1641 0 NA NA NA 99
GUSTO moderate or
severe bleeding

NIHSS score of 0-3 3359 20(0.6) 0.6 3312 5(0.2) 0.2 3.95(1.48-10.54) .006

NIHSS score of 4-5 1671 12 (0.7) 0.7 1641 6(0.4) 0.3 1.98(0.74-5.28) 17 33
Premature permanent
discontinuation of study
drugs due to bleeding

NIHSS score of 0-3 3359 90(2.7) 29 3312 19 (0.6) 0.6 4.75(2.89-7.79) <.001

NIHSS score of 4-5 1671 47 (2.8) 3.0 1641 11(0.7) 0.7 4.24(2.20-8.17) <.001 79

Abbreviations: GUSTO, Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded Coronary Arteries; KM, Kaplan-Meier; NA, not applicable.

mary efficacy end point of stroke or death was identified
(Table 2), indicating consistent efficacy of ticagrelor vs pla-
cebo among patients with stroke with a baseline NIHSS score
of 4 to 5 and O to 3. In patients with moderate stroke, the
observed primary end point event rate in patients taking ti-
cagrelor was numerically lower than that in patients taking
placebo (7.6% vs 9.1%; HR, 0.84; 95% CI, 0.66 t0 1.06; risk dif-
ference, -1.54%; 95% CI, -3.43 to 0.35), with a number needed
to treat of 65 to avoid 1 stroke or death at day 30 (Table 2). This
effect size was similar to that in patients with less severe stroke
(4.7% vs 5.7%; HR, 0.82; 95% CI, 0.66 to 1.01; risk difference,
-1.00%; 95% CI, —2.06 to 0.06), with a number needed to treat
of100. Kaplan-Meier event curves for the primary efficacy end
point by treatment assignment and baseline NIHSS group are
shown in Figure 2. Ischemic stroke occurred in 121 patients
(7.2%) in the ticagrelor group vs 141 patients (8.6%) in the
placebo group among those with moderate stroke (HR, 0.83;
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95% CI, 0.65 to 1.06), compared with 143 patients (4.3%)
in the ticagrelor group vs 182 patients (5.5%) in the placebo
group among those with less severe stroke (HR, 0.77; 95% CI,
0.62 to 0.96) (P for interaction = .64; Table 2). Similar find-
ings were observed when the entire population regardless of
qualifying event was included (eTable 2 and eFigure 1 in
Supplement 2).

The proportion of overall disability (mRS score greater than
1) at day 30 was greater in patients with moderate stroke com-
pared with those with less severe stroke (37.2% [612 of 1643]
vs 18.8% [620 of 3299] in the ticagrelor group; 37.6% [609 of
1619] vs 19.4% [627 of 3236] in the placebo group; eTable 3 in
Supplement 2). Efficacy of ticagrelor on overall disability at day
30 in patients with stroke with a baseline NIHSS score of 4 to
5(37.2% vs 37.6%; OR, 0.98; 95% CI, 0.85 to 1.13) was similar
to that in patients with a stroke with an NIHSS score of O to 3
(18.8% vs 19.4%; OR, 0.96; 95% CI, 0.85 to 1.09) (P for inter-

JAMA Neurology Published online July 9,2021
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Figure 2. Kaplan-Meier Event Curves for the Primary Efficacy End Point (Stroke or Death)
by Treatment Assignment and Baseline National Institutes of Health Stroke Scale (NIHSS) Group
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Safety Outcomes

Figure 3. Modified Rankin Scale (mRS) Score Distribution at Day 30
in Patients With an Ischemic Stroke by Baseline National Institutes
of Health Stroke Scale (NIHSS) Group
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action = .86). Distributions of mRS scores at day 30 with and
without a subsequent ischemic stroke are shown in eTable 4
in Supplement 2. These data suggest a greater disability in
patients with a subsequent stroke compared with those
without a subsequent stroke. In patients with moderate stroke,
a subsequent disabling stroke up to day 30 occurred in 99
of 1667 patients (5.9%) in the ticagrelor group and in 115
of 1637 patients (7.0%) in the placebo group (OR, 0.83; 95% CI,
0.63 to 1.10), with a number needed to treat of 91 to avoid
1disabling stroke at day 30; the effect size was similar in those
with less severe stroke (OR, 0.78; 95% CI, 0.59 to 1.03) (P for
interaction = .74; Figure 3; eTable 3 in Supplement 2). Similar
findings were observed when the entire population regard-
less of qualifying event was included (eTables 5 and eTable 6
and eFigure 2 in Supplement 2).
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Among those with stroke with a baseline NIHSS score of 4
to 5, the primary safety end point, GUSTO severe bleeding,
occurred in 8 patients (0.5%) in the ticagrelor group and in
4 patients (0.2%) in the placebo group (HR, 1.97; 95% CI, 0.59
to 6.53; risk difference, 0.24%; 95% CI, -0.18 to 0.65), with a
number needed to harm of 425 to produce 1 severe bleeding
within 30 days, while the primary safety end point in those with
an NIHSS score of O to 3 occurred in 16 patients (0.5%) in the
ticagrelor group and 3 patients (0.1%) in the placebo group (risk
difference, 0.39%; 95% CI, 0.13 to 0.64), with a number needed
to harm of 259 (P for interaction = .26) (Table 2). In patients
with moderate stroke, GUSTO moderate or severe bleeding
occurred in 12 patients (0.7%) in the ticagrelor group and in
6 patients (0.4%) in the placebo group (HR, 1.98; 95% CI, 0.74
t05.28). Similar to that in patients with less severe stroke, per-
manent discontinuation of study drug in patients with mod-
erate stroke was more common in the ticagrelor group than
in the placebo group. Similar findings were observed when
the entire population regardless of qualifying event was in-
cluded (eTable 2 in Supplement 2).

|
Discussion

In this exploratory analysis of the THALES trial, we found that
although the risk of subsequent stroke or death was numeri-
cally higher in patients presenting with moderate ischemic
stroke, the relative efficacy and safety of ticagrelor added
to aspirin were similar to those presenting with less severe
ischemic events. Ticagrelor plus aspirin treatment appears
beneficial and safe in both the less severe and moderate stroke
subgroups.

Prognosis and clinical management of patients with is-
chemic stroke of moderate severity has drawn physicians’ at-
tention in recent years. Consistent with our results, previous
studies showed that patients with strokes of moderate sever-
ity have a higher risk of deterioration and poor outcome com-
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pared with those with low severity.!°" The efficacy of DAPT
with clopidogrel and aspirin in patients with high-risk TIA or
minor ischemic stroke with a baseline NTHSS score of O to 3 was
evaluated in the CHANCE and POINT trials.>® Pooled analy-
sis of the POINT and CHANCE trials demonstrated that 21-
day clopidogrel plus aspirin therapy reduced the risk of ma-
jorischemic events at 90 days by 34% without any significant
increase in major hemorrhages (0.1% vs 0.3%; nominal P = .10)
for patients with high-risk TIA or minor ischemic stroke with
abaseline NIHSS score of O to 3.1? Patients with stroke of higher
severity may respond differently than patients with mild stroke
severity to DAPT; however, to our knowledge, no clinical trials
have evaluated the efficacy of DAPT in patients with stroke with
an NIHSS score of 4 to 5. In addition, the risk of bleeding, es-
pecially severe bleedings events, such as intracranial hemor-
rhage, was the major concern when intensive antiplatelet
therapy was administrated for patients with moderate stroke
in clinical practice.!* Prior DAPT trials in patients with acute
ischemic stroke have suggested an increase in minor extracra-
nial bleedings with higher NIHSS scores, but this was not ob-
served for intracranial hemorrhage.'**> The present study pro-
vided additional evidence that DAPT with ticagrelor and aspirin
had consistent benefit and risk of severe bleeding events, such
as intracranial hemorrhage, between patients with baseline
NIHSS scores of 4 to 5 and those with baseline NIHSS scores
of O to 3. Additionally, the absolute increase in risk of intra-
cranial bleedings or other severe bleeding events for ticagre-
lor plus aspirin treatment was low (risk difference, 0.24%;
95% CI, —0.18 to 0.65), with a number needed to harm of 425
to produce 1 severe bleeding event within 30 days.

A major sequela of stroke is disability, which in turn is as-
sociated with poor long-term prognosis and health-related
quality of life as well as high societal cost.'®'® Although pa-
tients with minor stroke or TIA had mild and nondisabling
symptoms, these patients have a high risk of new stroke dur-
ing the short-term period (5% to 12% within 3 months), most
of which are disabling.>!°-2° Because of greater severity of the
index stroke, patients with baseline NIHSS scores of 4 to 5 may
have more overall disability and risk of developing disabling
stroke than those with baseline NIHSS scores of O to 3.2'* How-
ever, even if there is a high risk of disability from the index
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event, a subsequent stroke can have a substantial impact on
outcomes. A previous secondary analysis of the THALES trial
showed that ticagrelor plus aspirin treatment was superior to
aspirin alone in preventing disabling stroke or death at 30 days
and reduced the total burden of disability owing to ischemic
stroke recurrence in the entire population of the trial.2* The
present study indicates that ticagrelor plus aspirin treatment
prevents disabling stroke in the subgroups of patients present-
ing with minor and with moderate stroke. Given the high risk
of new stroke and developing disabling stroke, intensive
antiplatelet therapy should also be started as a matter of ur-
gency to prevent new or worsening stroke events in patients
with ischemic stroke with a baseline NIHSS score of 4 to 5.

Limitations

This study has several limitations. This is an exploratory sub-
group analysis of a large-scale randomized clinical trial, and
type I errors can be introduced in such analyses. Although
the THALES trial is the largest acute DAPT stroke trial to date,
the number of patients with stroke with an NIHSS score of
4 to 5 was 3312 of 11 016 patients (30.1%), with modest power.
Therefore, caution is warranted when interpreting the pre-
sent findings, especially for the safety outcome due to the small
number of bleeding events. Most patients with acute ische-
mic stroke present with an NIHSS score of O to 52°; however,
the efficacy and safety of ticagrelor in patients with NIHSS
scores greater than 5 has not been studied.

|
Conclusions

The present exploratory analysis showed that patients with an
acute ischemic stroke with a baseline NIHSS score of 4 to 5 have
a consistent benefit from receiving treatment with ticagrelor
plus aspirin vs aspirin alone as patients with baseline NIHSS
score of O to 3, with no further increase in the risk of intracra-
nial bleedings or other severe bleeding events. Although the
risk of disability is higher overall in patients with stroke with
a baseline NIHSS score of 4 to 5 owing to greater severity of
the index event, DAPT with ticagrelor and aspirin reduced
the number of patients with subsequent disabling stroke.
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Charlotte Cordonnier Hépital Roger Salengro Lille, France

Igor Sibon Groupe Hospitalier Pellegrin BORDEAUX CEDEX, France
Montpellier Cedex 5,

Caroline Arquizan Hoépital Gui de Chauliac France

Sonia Alamowitch Hopital St Antoine PARIS Cedex 12, France

Bertrand Lapergue Hopital Foch Suresnes Cedex, France

Jean-Marc Olivot CHU de Toulouse - Hopital Purpan | Toulouse Cedex 9, France

Nicolas Raposo CHU de Toulouse - Hopital Purpan |Toulouse Cedex 9, France

Marie-Héléne Mahagne Hopital Pasteur NICE Cedex 01, France

Emmanuel Touze CHU Cote de Nacre Caen, France

Gilles Rodier Centre Hospitalier de la région d'Anr Pringy Cedex, France

Stéphane Vannier CHU Rennes—Hopital Pontchaillou Rennes, France

Yves Samson Groupe Hospitalier Pitié-Salpétriere Paris Cedex 13, France

Michael Obadia Fondation Rothschild Paris, France

Emmanuel Ellie Centre Hospitalier de la Cote Basque BAYONNE, France

Benoft Guillon Hopital Guillaume et René Laennec Saint Herblain, France

Serge Timsit CHU - Hopital la Cavale Blanche Brest Cedex 2, France

Yannick Bejot Hoépital du Bocage Dijon, France

Valérie Wolff Hopital Hautepierre Strasbourg Cedex, France
Corbeil Essonnes Cedex,

Didier Smadja Centre Hospitalier Sud Francilien France

Bagan-

Aude Triquenot CHU de Rouen - Hopital Charles Nicc Rouen Cedex, France

Pierre Garnier CHU Saint Etienne - Hopital Nord Saint-Priez en Jarez, France

Xavier Ducrocq CHR Metz Thionville Hopital de Merc Metz, France

Peggy Reiner Paris, Hopital Lariboisiere, Service de Paris, France

Thierry Moulin Hoépital Jean Minjoz BESANCON CEDEX, France

Frédéric Philippeau Centre Hospitalier Fleyriat Bourg en Bresse, France

Fernando Pico Hopital André Mignot LE CHESNAY CEDEX, France

Sébastien Richard Centre hospitalier régional et univer;Nancy, France

Joachim Rother Asklepios Klinik Altona Hamburg, Germany National Lead Investigi Steering Committee
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Jorg Berrouschot Klinikum Altenburger Land GmbH  Altenburg, Germany
Hassan Soda RHON-KLINIKUM Campus Bad Neust Bad Neustadt, Germany
Carsten Pohlmann Asklepios Klinik Barmbek Hamburg, Germany
Christoph Terborg Asklepios Klinik St. Georg Hamburg, Germany
Darius G Nabavi Vivantes Netzwerk fur Gesundheit G Berlin, Germany
Rainer Dziewas Universitatsklinikum Minster Minster, Germany
Martin Kéhrmann Universitatsklinikum Essen (AGR) Essen, Germany
Jorg Glahn Johannes Wesling Klinikum Minden, Germany
Lars Marquardt Allgemeines Krankenhaus WandsbekHamburg, Germany
Friedrich-Alexander-Universitat
Bernd Kallmiinzer Erlangen-Niirnberg Erlangen, Germany
Karin Weillenborn Medizinische Hochschule Hannover Hannover, Germany
HK, Prince of Wales Hosp., National Lead
Lawrence KS Wong Neurology Hong Kong, Hong Kong Investigator Steering Committee
HK, Prince of Wales Hosp.,
Yannie O-Y Soo Neurology Hong Kong, Hong Kong
Pamela Youde Nethersole Eastern
Richard Li Hospital Hong Kong, Hong Kong
Wing C Fong Queen Elizabeth Hospital Kowloon, Hong Kong
SiuH Li North District Hospital Hong Kong, Hong Kong
Raymond Cheung HK, Queen Mary Hosp., Neurology Hong Kong, Hong Kong
Kin K Yip Ruttonjee Hospital Hong Kong, Hong Kong
Joshua WM Fok Yan Chai Hospital Hong Kong, Hong Kong
Michael YP Fu HK, Tuen Mun Hosp., Medicine HongKong, Hong Kong
National Lead
Norbert Szegedi Allami Egészségligyi Kozpont Budapest, Hungary Investigator Steering Committee
Dr. Kenessey Albert Kérhaz és
Krisztidn Pozsegovits RendelGintézet Balassagyarmat, Hungary
BAZ Megyei Kérhaz -és Egyetemi
Attila Valikovics Oktatd Kérhaz Miskolc, Hungary
Gyula Panczél Flér Ferenc Kh. Neuro Kistarcsa, Hungary
Csilla Rdézsa Jahn Ferenc Dél-Pesti Kérhaz Budapest, Hungary
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Péter Didszeghy Jésa Andrds Koérhaz Nyiregyhdza, Hungary
Attila Csanyi Petz Aladdr Kérhaz Gyér, Hungary
Levente Kerényi Fejér Megyei Szent Gyorgy Kérhaz | Székesfehérvar, Hungary

Kenézy Gyula Kérhaz-
Valéria Nagy RendelGintézet El. Nonprofit Kft.  Debrecen, Hungary
Laszlé Szapary Pécsi Tudomanyegyetem Pécs, Hungary

Semmelweis Egyetem Neuroldgiai
Daniel Bereczki Klinika Budapest, Hungary
Sandor Molnar Soproni Erzsébet Oktatd Kérhaz Sopron-Balf, Hungary
Gyula Timar Bajai Szent Rékus Kérhaz Baja, Hungary

Szent Janos Kérhaz és Eszak-budai
Andras G Folyovich Egyesitett Kérhazak Budapest, Hungary
Maria Satori Szent Borbala Kérhaz Tatabdnya, Hungary

Bajcsy-Zsilinszky Kérhaz- és
Ildiké Vastagh RendelGintézet Budapest, Hungary
Praveen K S Victoria Hospital Bangalore, India
Rajnish Kumar Paras Hospitals Gurgaon, India
Atul Prasad Dr. B.L. Kapur Memorial Hospital New Delhi, India

National Lead

Vikram Sharma St. Theresa's Hospital Hyderabad, India Investigator Steering Committee

Ganesh Shankar Vidyarthi Memorial
Alok Verma Medical College Kanpur, India
Indraneel Basu Popular Hospital Varanasi, India
Abu Z Ansari Popular Hospital Varanasi, India
Vijaya Pamidimukkala Lalitha Super Specialty Hospital Guntur, India
B.S. Raghavendra Omega Hospital Mangalore, India
Vivek D Junewar Ganga Care Hospital Nagpur, India
Sumit Singh Artemis Hospitals Gurgaon, India
Advait P Kulkarni Sri Venkateshwara Hospital Bangalore, India

National Lead

Padma MV Srivastava All India Institute of Medical Science New Delhi, India Investigator Steering Committee
K Pramod Shetty's Hospital Bangalore, India
Sanjay G Ramteke Meditrina Institute of Medical Scien(Nagpur, India
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Jaideep Bansal Maharaja Agrasen Hospital New Delhi, India

Kewal Krishan Maharaja Agrasen Hospital New Delhi, India

Hrishikesh Kumar Institute of Neurosciences Kolkata, India

Priyanka V Kashyap SGRR Medical College Dehradun, India

Ramakrishnan Ter KG Hospital Coimbatore, India

Gopal R Adrasetty Rajiv Gandhi Institute of Medical Sci(Srikakulam, India

Amit Yeole Chopda Medicare & Research Centre Nashik, India

Rahul B Baviskar Chopda Medicare & Research Centre Nashik, India
National Lead

Giancarlo Agnelli OSPEDALE S.MARIA DELLA MISERICC PERUGIA, ltaly Investigator Steering Committee
National Lead

Danilo Toni AZIENDA UNIVERSITARIA POLICLINICROMA, ltaly Investigator Steering Committee

Stefano Ricci OSPEDALE DI CITTA' DI CASTELLO  Citta' di Castello, Italy

Stefano Ricci ospedale di Gubbio e Gualdo Tadino Gubbio, Italy

Rossana Tassi A.O.U. Senese - Policlinico S. Maria aSiena, Italy

Giuseppe Micieli Fondazione Istituto Neurologico "C. | Pavia, Italy

Michelangelo Mancuso Azienda Ospedaliero Universitaria Pi Pisa, Italy

Giovanni Orlandi Presidio Ospedaliero Apuane Massa, Italy

Alberto Chiti Presidio Ospedaliero Apuane Massa, Italy

Marialuisa Delodovici A. O. OSPEDALE DI CIRCOLO E FONLC VARESE, Italy

Federico Carimati A. O. OSPEDALE DI CIRCOLO E FONLC VARESE, Italy

Alessandro De Vito AOU di Ferrara - Arcispedale Sant'An Ferrara, Italy

Francesco Perini OSPEDALE S. BORTOLO - AZ. ULSS N. Vicenza, Italy

Cinzia Finocchi AZIENDA OSPEDALIERA S. MARTINO |Genova, ltaly

Tiziana Tassinari Azienda Ospedaliera "Ospedale San' Pietra Ligure, Italy

Massimo Del Sette OSPEDALI GALLIERA Genova, ltaly

Luisa Roveri OSPEDALE S. RAFFAELE - MILANO  Milano, Italy

Andrea Zini OSPEDALE CIVILE - OSPEDALE S. AGC Modena, Italy

Guido Bigliardi OSPEDALE CIVILE - OSPEDALE S. AGC Modena, Italy

Francesca R Pezzella AZIENDA OSPEDALIERA SAN CAMILL(ROMA, Italy

Letizia Cupini OSPEDALE SANT'EUGENIO Roma, Italy

Alessandro Adami OSPEDALE SACRO CUORE Negrar, Italy

Giampaolo Tomelleri Ospedale Borgo Trento Verona, Italy
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Carla Zanferrari Ospedale di Vizzolo Predabissi Vizzolo Predabissi, Italy

National Lead

Angel A Arauz Géngora Instituto Nacional de Neurologia y N D.F, Mexico Investigator Steering Committee
Minerva Lépez Ruiz Hospital General de México Mexico City, Mexico
Angelica Ruiz Franco Hospital Juarez de Mexico, O.D. Mexico City, Mexico
José 0OJ Chacon Romero IMSS HGR No. 1 Dr. Carlos Mac Greg México, Mexico
Fernando Cruz Castillo Hospital General de Zona No.8 Mexico, Mexico
Jose L Ruiz-Sandoval Hospital Civil de Guadalajara "Fray A Guadalajara, Mexico
Jesus D Lépez Tapia Hospital General de Zona No. 17 IM{ Monterrey , Mexico
Edgar A Castillo Vargas Hospital General de Durango Durango, Mexico
Juan F Gongora Rivera Hospital Universitario Jose E. Gonzal Monterrey, Mexico
Guillermo Rivera Martinez Hospital General de Tijuana Tijuana, Mexico
Villarreal
Jorge Careaga Hospital General de Culiacan Culiacan, Mexico
Nilton Custodio Clinica Internacional - Lima Lima, Peru
Oscar G. Pamo Reyna Hospital Nacional Arzobispo Loayza Lima, Peru
Cesar A Castafieda Hospital Nacional Guillermo Almena Lima, Peru
National Lead

Edwin J Pretell Hospital Alberto Sabogal Sologuren - Bellavista, Peru Investigator Steering Committee
Nestor Najar Hospital Nacional Cayetano Heredia Lima, Peru
JulioC Perez Hospital Dos de Mayo Lima, Peru

Centro de Investigacidn Clinica
Luisa Cardoza Belén Urb. El Chipe, Peru

Unidad de Investigacion, Hospital
Carlos Chavez Nacional Daniel Alcides ca Callao, Peru
Maria Reyes Clinica SANNA Sanchez Ferrer Trujillo, Peru

National Lead

Anna Cztonkowska Instytut Psychiatrii i Neurologii Warszawa, Poland Investigator Steering Committee

Copernicus Podmiot Leczniczy Sp. z
Waldemar Fryze 0.0.im M. Kopernika w Gd Gdansk, Poland
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Szpital Specjalistyczny Ducha

Piotr Sobolewski Swietego w Sandomierzu Sandomierz, Poland
Szpital Specjalistyczny im L

Ryszard Nowak Rydygiera w Krakowie Krakéw, Poland
Mazowiecki Szpital Specjalistyczny

Dorota Szkopek im. Dr J6zefa Psarskiego Ostroteka, Poland
Samodzielny Publiczny Wojewddzki

Zbigniew Bak Szpital Specjalistyczny Chetm, Poland
SPZ0OZ w Gryficach Szpital

Stawomir Brzozowski MEDICAM Gryfice, Poland
Szpital Specjalistyczny Sw. tukasza

Waldemar Brola w Konskich Konskie, Poland
Samodzielny Publiczny Zaktad

Marek Zalisz Opieki Zdrowotnej w Dziatdowie Dziatdowo, Poland
Samodzielny Publiczny Szpital

Konrad Rejdak Kliniczny Nr 4 w Lublinie Lublin, Poland
Samodzielny Publiczny Grodzisk Mazowiecki,

Marta Bilik Specjalistyczny Szpital Zachodni Poland
SPZOZ Szpital Powiatowy im. Marii  Skarzysko-Kamienna,

Matgorzata Fudala Sktodowskiej-Curie Poland

Andrzej Tutaj Wojewodzki Szpital Specjalistyczny Olsztyn, Poland
Samodzielny Publiczny Szpital

Anetta Lasek-Bal Kliniczny nr 7 Slaskiego UM Katowice, Poland
Uniwersytecki Szpital Kliniczny w

Jan Kochanowicz Biatymstoku Biatystok, Poland

Bartosz Karaszewski Uniwersyteckie Centrum Kliniczne  Gdansk, Poland
Miejskie Centrum Medyczne im. Dr

Tomasz Berkowicz Karola Jonschera w todzi td6dz, Poland
Uniwersytecki Szpital Kliniczny w

Beata Zwiernik Olsztynie Olsztyn, Poland
Mazowiecki Szpital Brodnowski w

Dorota Roézanski Warszawie Sp. z 0.0. Warszawa, Poland

Jan P Mejnartowicz Nowy Szpital w Swiebodzinie Swiebodzin, Poland
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Szymon Jurga Szpital Uniwersytecki im Karola Mar(Zielona Géra, Poland
Jacek Rozniecki SP ZOZ Uniwersytecki Szpital Kliniczr t6dz, Poland
Maciej Swiat SPZ0OZ Wojewodzki Szpital Specjalist|Rybnik, Poland
National Lead

Ovidiu A Bajenaru Spitalul Universitar de Urgenta Bucu Bucharest, Romania Investigator Steering Committee
Cristina A Panea Spitalul Universitar de Urgenta Elias |Bucharest, Romania
Mihaela A Simu Spitalul Clinic Judetean De Urgenta 1Timisoara, Romania
Rodica Balasa Spitalul Clinic Judetean de Urgenta T Tirgu-Mures, Romania
DanL Cuciureanu Spitalul Clinic de Urgenta "Prof. Dr. Nlasi, Romania
Bogdan O Popescu Colentina Clinical Hospital Bucharest, Romania
Monica Sabau Spitalul Clinic Judetean Oradea Oradea, Romania
Corina Roman-Filip Spitalul Clinic Judetean Sibiu, Clinica Sibiu, Romania
Liudmila Odnopozova City clinical hospital #9 Izhevsk, Russian Federation

Moscow, Russian
Oleg Artyukov Moscow, City Hospital No. 64 Federation

Moscow, Russian
Anna Milto Moscow, City Hospital No. 64 Federation

Moscow, Russian National Lead
Liudmila V Stakhovskaya Russian National Investigational Me(Federation Investigator Steering Committee
Sergei Aksentiev Ryazan Regional Hospital Ryazan, Russian Federation

Voronezh, Russian
Svetlana E Chuprina State Healthcare Institution, Vorone; Federation
Elena B Kuznetsova Saratov City Clinical Hospital Ne9  |Saratov, Russian Federation
llya | Sholomov Saratov City Clinical Hospital Ne9  |Saratov, Russian Federation

Yaroslavl, Russian
Alexander Malygin Yaroslavl State Med Acad Healthcare Federation

Novosibirsk, Russian
Elena Mordvintseva Novosibirsk Private Clinical Hospital |Federation
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Saint Petersburg, Russian
Rostislav Y Nilk City Hospital #38 n.a. N.A.Semashko|Federation

Saint Petersburg, Russian
Inna Ershova City Hospital #38 n.a. N.A.Semashko|Federation
Dina Khasanova Kazan Interregional Clinical D Kazan, Russian Federation
Leila Akhmadeeva Bashkir State Medical university Ufa, Russian Federation
Aida lakupova Kazan State Medical University Kazan, Russian Federation

Nizhnii Novgorod, Russian
Ekaterina A Drozdova City Hospital #13 Federation

Moscow, Russian
Marine Tanashyan Institute of Neurology, Moscow Federation

Nizhniy Novgorod, Russian
Evgenij Pudov City Clinical Hospital #5 Federation

Novosibirsk, Russian
Lybov A Shpagina City hospital Ne2 Federation

Moscow, Russian
Svetlana Berns City Clinical Hospital #71 named afte Federation
Liudmila G Lenskaya Tomsk Regional Clinical Hospital Tomsk, Russian Federation

Saint-Petersburg, Russian
Konstantin Golikov St.Petersburg City Multiservice Hosp Federation

Kemerovo, Russian
Andrey V Kovalenko SRI for complex studying of cardiova Federation

Moscow, Russian
Elena Vasilieva City Clinical Hospital #23 n.a. DavydcFederation

Moscow, Russian
Elena Reznik City Clinical Hospital named after VN Federation
Mikhail Zykov Sochi Municipal Healthcare Institutic Sochi, Russian Federation

Saint-Petersburg, Russian
Evgeniy Kovalchuk St.Petersburg Dzhanelidze Research Federation

Chelyabinsk, Russian
Dmitry Popov Chelabinsk Regional Clinical Hospital Federation

Ekaterinburg, Russian
Andrey Belkin Ekaterinburg Regional clinical hospit Federation
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Olga Androfagina SOCB n.a. V.D.Seredavin Samara, Russian Federation
Tatyana Lokshtanova City Clinical Hospital #1 n.a. N.I. Piro;Samara, Russian Federation
Saint Petersburg, Russian
Elena V Melnikova SPbGUZ "City Hospital #26" Federation
National Lead
Fahmi Al-Senani King Fahad Medical City Riyadh, Saudi Arabia Investigator Steering Committee
Nouf Almansour King Fahad Medical City Riyadh, Saudi Arabia
Fawaz Alhussein King Khalid University Hospital Riyadh, Saudi Arabia
Al Alkhathaami King Abdul Aziz Medical City - Riyadh Ar Riyad, Saudi Arabia
National Lead
Saeed Alghamdi King Abdulaziz Medical City - Jeddah Jeddah, Saudi Arabia Investigator Steering Committee
National Lead
Miroslav Brozman Fakultna nemocnica Nitra Nitra, Slovakia Investigator Steering Committee
Marta Mikloskova Fakultna nemocnica Nitra Nitra, Slovakia
Georgi Krastev Fakultna nemocnica Trnava Trnava, Slovakia
Vlastimil Serdahely Neurologicke oddelenie Skalica, Slovakia
Michal Kovacik Neurologicke oddelenie Liptovsky Mikulas, Slovakia
Ladislav Gurcik Vseobecna nemocnica s poliklinikou Levoca, Slovakia
Miloslav Dvorak Nemocnica s poliklinikou,a.s. Spisska Nova Ves, Slovakia
Egon Kurca Univerzitna nemocnica Martin Martin, Slovakia
Andrea Cimprichova Neurologicke odd., FN Trencin Trencin, Slovakia
Marian Kycina Neurologicke oddelenie NsP Dolny K/ Dolny Kubin, Slovakia
Erika Zacharova Vseobecna nemocnica Rimavska Sok Rimavska Sobota, Slovakia
Richard Risnovsky Vseobecna nemocnica Ziar nad Hron Ziar nad Hronom, Slovakia
National Lead
Hee-Joon Bae Seoul National University Bundang F Seongnam-si, South Korea Investigator
Kyung B Lee SoonChunHyang University Hospital Seoul, South Korea
Yong-Jin Cho Inje University llsan Paik Hospital =~ Goyang-si, South Korea
Jong-Moo Park Eulji Medical Center Seoul, South Korea
Joon-Tae Kim Chonnam National University Hospit Gwangju, South Korea
Jun Lee Yeungnam University Medical Cente Daegu, South Korea
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Jae-Kwan Cha Dong-A University Hospital Busan, South Korea
Sung-I| Sohn Keimyung University Dongsan Medic Daegu, South Korea
Dong-Ick Shin Chungbuk National University Hospit Cheongju-si, South Korea
SooJ Lee Daejeon Eulji Medical Center Daejeon-si, South Korea
Byung-Chul Lee Hallym University Sacred Heart Hosg Anyang-si, South Korea
Jay C Choi Jeju National University Hospital Jeju-do, South Korea
Moo S Park Seoul Medical Center Seoul, South Korea
Dae-ll Chang KyungHee University Medical Center Seoul, South Korea
Joung-Ho Rha Inha University Hospital Incheon, South Korea
Sang M Sung Pusan National University Hospital |Busan, South Korea
Yangha Hwang Kyungpook National University Hosp Daegu, South Korea
Carlos Molina MD, PhD, |Hospital Vall d'Hebron Barcelona, Spain Chair of the steering |Executive committee
Cateriano FRCP committee; non- member, Steering
voting member of Committee
Executive committe;
National lead
investigator
Jaume Roquer Barcelona, H. del Mar, Neurologia |Barcelona, Spain
Gonzdlez
Jaime Masjuan Vallejo Hosp. Ramén y Cajal Madrid, Spain
Meritxell Gomis Cortina Badalona,H.Germans Trias, Neurolog Badalona(Barcelona), Spain
Moniche
Francisco Alvarez Sevilla,H.V.Rocio,Neurologia Sevilla, Spain
Miguel A Gamero Garcia Hospital Virgen Macarena Sevilla, Spain
Soledad Pérez Sanchez Hospital Virgen Macarena Sevilla, Spain
Francisco Purroy Garcia Hospital Universitario Arnau de Vilar/Lleida, Spain
Santiago Trillo Senin Madrid, H. La Princesa, Neurologia Madrid, Spain
Tomas Segura Martin Complejo Hospitalario Universitario |Albacete, Spain
Joaquin Serena Leal Gerona,H.Josep Trueta,Neurologia Gerona, Spain
Juan Arenillas Lara Hosp. Clinico de Valladolid Valladolid, Spain
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Joan

Marti-Fabregas

Barcelona,H.de la Sta. Creu y S.Pau,]

Barcelona, Spain

Aida Lago Martin Valencia, H. La Fe, Neurologia Valencia, Spain
Carlos Tejero Juste Zaragoza,H.Clin.Lozano Blesa,Neurol Zaragoza, Spain
Javier Marta Moreno Hospital Miguel Servet Zaragoza, Spain
Lépez
Nicolas Hernandez Alicante,H.Gral.Univ.,Neurologia Alicante, Spain
National Lead
Lars Sjoblom Akademiska sjukhuset, Strokeenhete Uppsala, Sweden Investigator Steering Committee
Ann C Laska Danderyds sjukhus AB, StrokeforskniStockholm, Sweden
Margarita Callander Linképings Universitetssjukhus Linkdping, Sweden
Thomas Mooe Ostersunds Hospital Ostersund, Sweden
Jan-Erik Karlsson Sahlgrenska Universitetssjukhus Goteborg, Sweden
Mihaela O Romanitan Sodersjukhuset AB Stockholm, Sweden
Arne Lindgren Skanes Universitetssjukhus Lund Lund, Sweden
Niaz Ahmed Karolinska Universitetssjukhuset SoliSolna, Sweden
Bjorn Cederin Skaraborgs sjukhus Skoévde Skovde, Sweden
Christine Kremer Universitetssjukhuset MAS, NeurologMalmd, Sweden
National Lead
Tsong-Hai Lee Chang-Gung Medical Foundation, Lir Taoyuan Hsien, Taiwan Investigator Steering Committee
Jiann-Shing Jeng National Taiwan University Hospital | Taipei, Taiwan
Chih-Hung Chen National Cheng Kung University Hos| Tainan, Taiwan
Helen L. Po Mackay Memorial Hospital-Taipei | Taipei, Taiwan
Chia-Wei Liou Kaohsiung Chang Gung Memorial Hc Kaohsiung City, Taiwan
Huey-Juan Lin Chi Mei Medical Center Tainan, Taiwan
Ruey-Tay Lin Kaohsiung Medical University Chung Kaohsiung, Taiwan
Hsiu-Fen Lin Kaohsiung Medical University Chung Kaohsiung, Taiwan
Li-Ming Lien Shin Kong Memorial Hospital Taipei, Taiwan
Lung Chan Taipei Medical University Shuang-Hc New Taipei, Taiwan
Wei-Shih Huang China Medical University Hospital, N Taichung, Taiwan
Wen-Yi Huang Chang-Gung Medical Foundation Ke(Keelung, Taiwan
Ta-Cheng Chen Changhua Christian Hospital Changhua, Taiwan
Chin-I Chen Taipei Municipal Wan Fang Hospital | Taipei, Taiwan
Po-Lin Chen Veterans General Hospital Taichung Taichung, Taiwan
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Yongchai Nilanont Division of Neurology, Siriraj Hospita Bangkok, Thailand
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Witoon Jantararotai Chonburi Hospital Chonburi, Thailand
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Wasutha Khaykhaew Somdech PhraPinKlao Hospital Bangkok, Thailand
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Kanoksri ya Lampang Hospital Lampang, Thailand
Arkhom Arayawichanon Sappasittiprasong Hospital Ubonratchathani, Thailand
Thanoot Thamangraksat Chiangrai Prachanukroh Hospital Muang, Thailand
Duangpol Srimanee Nakhonpathom Hospital Nakhonpathom, Thailand
Galyna Chmyr Ivano-Frankivsk Regional Clinical Hoglvano-Frankivsk, Ukraine
Nataliya Tomakh Municipal Institution "City Clinical H(Zaporizhzhia, Ukraine
Alla Cherkez MI Zaporizhzhya Reg Clinical Hospita Zaporizhzhia, Ukraine
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Sergii Moskovko Reg Clin Psychourological Hospital U Vinnytsia, Ukraine Investigator Steering Committee
Vadym Nikonov MNPE“City CH for Emerg & Emerg M Kharkiv region, Ukraine
Svitlana Shkrobot Ternopil Reg Pub Clin Psychoneurose Ternopil, Ukraine
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Hanna Hrebeniuk ME of Health Care "Kharkiv City Clini Kharkiv region, Ukraine
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Valentyna Yavorska ME of Health Care "Kharkiv City Clini Kharkiv region, Ukraine
Nataliia Lytvynenko Poltava City Clinical Hospital#1 - Neu Poltava, Ukraine
Marta Khavunka 5-th Lviv City Clinical Hospital Lviv, Ukraine
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Thanh T Tran Nguyen Tri Phuong Hospital Ho Chi Minh, Vietnam
Nga TP Nguyen Thong Nhat Hospital Ho Chi Minh, Vietnam
Anh D Nguyen Bach Mai Hospital Hanoi, Vietnam
Binh T Nguyen National Geriatric Hospital Hanoi, Vietham
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