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Abstract

Background—Patients with minor acute ischemic stroke (AIS) or transient ischemic attack (TIA) 
are at high risk for subsequent stroke, and more potent antiplatelet therapy in the acute setting is 
needed. However, the potential benefit of more intense antiplatelet therapy must be assessed in 
relation to the risk for major bleeding. The SOCRATES trial was the first trial with ticagrelor in 
patients with AIS or TIA, in which the efficacy and safety of ticagrelor were compared with aspirin.
The main safety objective was assessment of PLATO-defined major bleeds on treatment, with 
special focus on intracranial hemorrhage (ICrH).
Methods—An independent adjudication committee, blinded to study treatment, classified bleeds 
according to the PLATO, TIMI and GUSTO definitions. The definitions of ICrH and major 
bleeding excluded cerebral micro-bleeds and asymptomatic hemorrhagic transformations of 
cerebral infarctions so that the definitions better discriminated important events in the acute 
stroke population. 
Results—A total of 13,130 of 13,199 randomized patients received at least one dose of study 
drug and were included in the safety analysis set. PLATO major bleeds occurred in 31 patients 
(0.5%) on ticagrelor and 38 patients (0.6%) on aspirin (HR 0.83, 95% CI 0.52–1.34). The most 
common locations of major bleeds were intracranial and gastrointestinal. ICrH was reported in 
12 patients (0.2%) on ticagrelor and 18 patients (0.3%) on aspirin. Thirteen of all 30 ICrHs (four 
on ticagrelor and nine on aspirin) were hemorrhagic strokes and four (two in each group) were 
symptomatic hemorrhagic transformations of brain infarctions. The ICrHs were spontaneous in 
six and 13, traumatic in three and three, and procedural in three and two patients on ticagrelor 
and aspirin, respectively. In total, nine fatal bleeds occurred on ticagrelor and four on aspirin. 
The composite of ICrH or fatal bleeding included 15 patients on ticagrelor and 18 on aspirin. 
Independent of bleeding classification, PLATO, TIMI or GUSTO, the relative difference 
between treatments for major/severe bleedings was similar. Non-major bleeds were more 
common on ticagrelor. 
Conclusions—Antiplatelet therapy with ticagrelor in patients with AIS or TIA showed a similar 
bleeding profile as aspirin for major bleeds. There were few ICrHs.

Clinical Trial Registration—URL: http://www.clinicaltrials.gov Unique Identifier: NCT01994720. 

Key Words: safety; stroke; bleeding; aspirin; ticagrelor
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Clinical Perspective 

What is new? 

The SOCRATES trial (n=13,199) was the first outcome study with ticagrelor in patients with 

acute ischemic stroke (NIHSS 5) or TIA.

Ninety days of monotherapy with ticagrelor 90 mg twice daily was compared with aspirin 

100 mg daily.

Ticagrelor was not superior to aspirin in reducing the primary composite end point of stroke, 

myocardial infarction, or death (hazard ratio, 0.89; 95% confidence interval, 0.78–1.01; P = 

0.07).

The risk for major bleeding was similar with ticagrelor and aspirin.

The number of intracranial hemorrhages was low.

There was a numerical increase of minor bleedings with ticagrelor.

What are the clinical implications?

The SOCRATES trial contributes important data on the bleeding profile of ticagrelor in 

patients with acute cerebral ischemia, a patient population that has not been included in any 

other ticagrelor outcome study.

Reassuringly, there was no increased risk in major bleedings with ticagrelor compared with

aspirin, including intracranial bleeds. 

There was a numerical reduction in the primary efficacy end point and a numerical increase 

in minor bleedings, which may reflect a more pronounced anti-platelet effect of ticagrelor.

The role of ticagrelor in the treatment of patients with acute cerebral ischemia is yet to be 

determined by additional clinical studies. 

g

There was a numerical increase of minor bleedings with ticagrelor.

What are the clinical implications?
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Ticagrelor is a potent antiplatelet drug. It is a reversibly binding and direct-acting oral antagonist of 

the P2Y12 receptor on platelets,1,2 and it does not require metabolic activation. Ticagrelor has an 

additional mechanism of action, increasing local endogenous adenosine levels by inhibiting 

equilibrative nucleoside transporter-1 (ENT-1).3

Two large outcome studies in patients with coronary artery disease have demonstrated 

that ticagrelor, in combination with aspirin, is effective in preventing cardiovascular events.4,5,6

The SOCRATES (Acute Stroke or Transient Ischemic Attack Treated with Aspirin or Ticagrelor 

and Patient Outcomes) study7,8 was the first trial with ticagrelor in patients with acute cerebral 

ischemia. The SOCRATES trial (NCT01994720) was a randomized, double-blind study with 

antiplatelet monotherapy of ticagrelor compared with aspirin in patients with acute ischemic 

-risk transient 

ischemic attack (TIA) of non-cardioembolic origin randomized within 24 hours of symptom 

onset. It showed a non-significant 11% relative risk reduction in the composite of stroke 

(ischemic or hemorrhagic), MI or death. Its predefined first secondary outcome, ischemic stroke, 

occurred in 385 patients (5.8%) treated with ticagrelor and in 441 patients (6.7%) treated with 

aspirin (HR, 0.87; 95% CI, 0.76–1.00).  

Major bleeding events, especially fatal and intracranial bleeds, are the most worrisome 

side effect in patients taking antithrombotic drugs. Even moderate doses of aspirin are associated 

with a risk of hemorrhagic events, including gastrointestinal bleeding.9 Furthermore, there are 

accumulating data indicating a heightened risk of ICrH among patients with a history of stroke 

who are treated with potent antiplatelet therapy.10,11 The primary safety objective in SOCRATES 

was assessment of PLATO-defined major bleeds,7,8 with special emphasis on ICrH. The aims of 

this paper are to describe the bleeding profile of monotherapy with ticagrelor versus aspirin in 

antiplatelet monotherapy of ticagrelor compared with aspirin in patients with acuttee issischchchemememicicic 

-risk transient 

schemic attack (TIA) of non-cardioembolic origin randomized within 24 hours of symptom 

onseses t.t.t  It showededed aaa nnnonnn-s-sigigignin fifiicacacantntnt 1111%% rrelativvvee risksk reddducucuctititiononon in n thththee cocompm osossititite e e ofofof strokoko eee

iscchehehemic or hemememororrhagagic), MMMI or deathh.. Its prrreddeffinededed fffiririrstst sseeconnddary ooutttcoc me, ischchc ememic strokoke,
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this population of patients with AIS and TIA, to characterize major bleeding based on the 

PLATO, TIMI (Thrombolysis in Myocardial Infarction) and GUSTO (Global Use of Strategies 

to Open Occluded Coronary Arteries) bleeding definitions,4,12,13 and to identify factors associated 

with major bleeding.

Methods and Definitions 

Patients participating in the SOCRATES study were randomized to blinded study treatment with 

aspirin as loading dose of 300 mg followed by a maintenance dose of 100 mg daily or to ticagrelor as a

loading dose of 180 mg followed by 90 mg twice daily for 90 days.

All bleed events not considered as PLATO minimal by the investigator were adjudicated by the 

independent Clinical Event adjudication Committee (CEC), blinded to study treatment, and classified 

according to PLATO, TIMI and GUSTO definitions, and whether bleeds were spontaneous, traumatic or 

procedural.4,12,13 Procedure-related bleeds were defined as “bleeding events directly provoked by a medical 

or dental procedure of any kind.”

PLATO bleeding definitions have not been used in TIA and stroke studies, but were selected to be 

consistent with the previous major ticagrelor trials. PLATO, TIMI and GUSTO definitions were primarily 

developed for an acute coronary syndrome setting. In the SOCRATES study these were adapted to the 

AIS/TIA population. For PLATO and GUSTO definitions, asymptomatic hemorrhagic transformations of 

brain infarctions and micro-hemorrhages <10 mm evident only on gradient-echo magnetic resonance 

imaging (MRI) were excluded from fulfilling ICrH criteria. This has been the common convention in 

recent large stroke trials.14-18 The TIMI definition, which already excluded cerebral micro-hemorrhages, 

was updated to exclude asymptomatic hemorrhagic transformations. For PLATO, TIMI and GUSTO 

bleeding definitions, see Table 1. 

All bleed events not considered as PLATO minimal by the investigator were aadjdjudududicici atatatededed bbbyy y the

ndependent Clinical Event adjudication Committee (CEC), blinded to study treatment, and classified 

according g to PLATO, TIMI and GUSTO definitions, and whether bleeds were spontaneous, traumatic

procccedededural.4,12,1113 PrPrProcococedddururreee-rerelaaateteted d d blblbleeee dss wwere dededefif needd ass ““blblb eeeeeedidd ngg eeevevev ntn ss did rectctctlylyly ppprororovov kekek d d d bybyby aaa mmmed

or dddenenental proceddduuru ee oof anany kindndnd.”

PLP ATTO bleeding definitions have not beb en used in TIA and stroke studies, but were selectedd to
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The bleeding events were assessed in patients on study treatment, which also included 7 days 

after intake of last dose of study drug to take into account the duration of the pharmacodynamic 

effect of aspirin.

The SOCRATES study design was approved by Institutional Review Boards/relevant Ethics 

committee at each participating site. Patients provided written informed consent before any study-

specific procedures were performed.

Statistical Analyses 

The safety analysis set consisted of all patients who received at least one dose of study drug 

(ticagrelor or aspirin). Patients were accounted for in treatment groups by actual treatment received. 

One patient randomized to ticagrelor inadvertently received aspirin instead and was thus included in 

the aspirin group for the safety analyses.

A brief description of baseline characteristics is presented for the safety population in the 

Results section. Categorical variables are described as counts and percentages. The time from 

randomization to the first bleed was compared with the use of the Cox proportional hazards model, 

with a factor for treatment group. P-value and confidence intervals for the hazard ratio (HR) are 

based on the Wald statistics. P-values and HRs were calculated for end points with more than or 

equal to 15 events in total for both treatments. Tables include HRs with confidence intervals, P-

values, number and percentage of patients with events and Kaplan-Meier estimates.

Study Funding

The study was sponsored by AstraZeneca. The Executive Committee was responsible for the 

overall design, ensuring the integrity of the data, analysis of the results, and the decision to 

submit for publication. The corresponding author had full access to all the data. 

One patient randomized to ticagrelor inadvertently received aspirin instead and wawasss thththususus iiincncnclululuded d

he aspirin group for the safety analyses.

A brief description of baseline characteristics is presented for the safety population in the

Resususulltl s section.nn  Catatategggororricicicala vvvararariaiaiablblblesee aarer  descrcrc ibi eded as cococounununtststs andndd pppere cecentn agggeseses.. ThThThe e timememe fffrororommm

andddoomo ization n totoo tthhe ffirrst bleleleed was comomparedd d wwithth thehehe uuusese ooff thee CCox ppropopoportionaala  hazazards mmood

with a ffactor for treatment group. P-value and conffidence intervals for theh  hazard d ratio (HR) are 
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Results

In total, 13,130 (of 13,199 randomized) patients received at least one dose of study drug in the 

SOCRATES study.

Baseline characteristics for the safety population were balanced across the two treatment 

groups. The mean age was 65.9 years; 41.5% were women; 12.1% had a history of stroke before the 

index stroke/TIA; 73.7% had a history of hypertension; and 24.3% had a history of diabetes 

(Supplementary Table 1). 

PLATO major bleeds occurred in 31 patients (0.5%) on treatment with ticagrelor and in 38 

patients (0.6%) on aspirin (HR 0.83, 95% CI 0.52–1.34) (Table 2, Figure 1). No patient had more 

than one PLATO major bleed.

In both treatment groups the most common locations for PLATO major bleeds were 

intracranial and gastrointestinal. Intracranial bleeding was reported in 12 patients (0.2%) on 

treatment with ticagrelor and in 18 patients (0.3%) on aspirin. There were 10 (0.2%) gastrointestinal 

bleeds on ticagrelor and nine (0.1%) on aspirin.  

Bleeds were also classified based on provocation. Spontaneous PLATO major bleeds 

occurred in 22 patients on ticagrelor versus 31 patients on aspirin, procedural bleeds in five patients 

versus three patients and traumatic bleeds in 4 patients in each treatment group (Table 3). 

Procedural PLATO major bleeds (n=5) on ticagrelor developed in association with thrombolytic 

treatment of ischemic stroke (n=2), after decompressive craniotomy, after a cerebral thrombectomy 

procedure with angioplasty and stenting of the right internal carotid artery, and in association with 

percutaneous coronary intervention (pericardial bleed). On aspirin, the three procedural major bleeds 

developed after cerebral aneurysm clipping, after cerebral thrombectomy, and after thoracic surgery 

for aortic aneurysm, respectively.

han one PLATO major bleed.

In both treatment groups the most common locations for PLATO major bleeds were 

ntracranial and gastrointestinal. Intracranial bleeding was reported in 12 patients (0.2%) on 

reaaatmtmment withhh tttici agagagreeelolor r r anana d ininin 111888 papp tiiene ts (0..3%3%) on aaaspspspiriririninin. ThThherrree wewere 1100 0 (0(0(0.2.2.2%)%% gggasasstrtrtroioiintntntesti

bleeeeddds on ticagrgrgrelee oror andnd ninnnee e (0.1%))) onn aspirin.n.n   

BlB eedsd  were allso classified d based d on provocation. Spontaneous PLP ATTO major blb eeds 
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Details on ICrHs by category and by provocation for each treatment group are presented in 

Table 4. Thirteen (four on ticagrelor vs nine on aspirin) were hemorrhagic strokes and four (two vs 

two) were symptomatic hemorrhagic transformations of the index or new ischemic stroke event. 

There were six other ICrHs (traumatic or procedure-related) on ticagrelor and seven on aspirin.  

Asymptomatic hemorrhagic transformations of ischemic stroke were not considered as ICrHs 

(see section on Methods and Definitions). The number of events adjudicated to asymptomatic 

hemorrhagic transformations of the index or new ischemic stroke event was similar in both treatment 

groups (Supplementary Table 2). 

Nine fatal bleeds occurred on ticagrelor and four on aspirin. For ticagrelor, six of the fatal 

bleeds were intracranial, two were aortic, and one was gastrointestinal. All fatal bleeds on aspirin 

were intracranial.

There were 75 patients (1.1%) with 79 PLATO minor bleeds on ticagrelor and 45 patients 

(0.7%) with 49 events on aspirin. PLATO minimal bleedings were reported by investigators in 521 

patients (8.0%) on ticagrelor and 239 patients (3.6%) on aspirin.  

More patients had bleeding adverse events leading to permanent and premature 

discontinuation of study drug (DAEs) in the ticagrelor group than in the aspirin group: 82 (1.3%) 

and 37 (0.6%), respectively, corresponding to an HR of 2.26 (95% CI 1.53–3.34), (Figure 2). The 

most common bleeding DAEs were epistaxis, bruising, and spontaneous hematoma (>0.1% of 

patients in both treatment groups). 

In the ticagrelor treatment group, the majority of bleeding DAEs were classified as PLATO 

minimal: 10 (0.2%) for PLATO major 20 (0.3%) for PLATO minor, and 52 (0.8%) for PLATO 

minimal. In the aspirin treatment group, bleeding DAEs were distributed more evenly across the 

bleeds were intracranial, two were aortic, and one was gastrointestinal. All fatal bbleleeedededsss onono aaspspspirii in

were intracranial.

There were 75 patients (1.1%) with 79 PLATO minor bleeds on ticagrelor and 45 patients

0.777%%)%  with 4999 eeeveventnn s s s ononn aaspsppiriririninin.. PLPLPLATTO mininin mamal bleeeeeedidid ngngngsss wewererere rrepeporo ted d d bybyby iiinvnvnvestiiigagagatototorsrsrs iiin n 52

patiiienenents (8.0%%%))) onon tticagagrelooor r and 239 papatients (33.6%6%) ) ononon aasspiriri in.  

MoM re patients hah d bleeding adverse events lel ading to permanent and premature 
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PLATO major (n=14; 0.2%), PLATO minor (n=10; 0.2%), and PLATO minimal (n=13; 0.2%) 

classifications.  

End point events were not reported as AEs. Few end points were bleeding events. A 

sensitivity analysis including all bleeding end points as DAEs showed consistent results (87 [1.3%] 

and 48 [0.7%] in the ticagrelor and aspirin groups, respectively; HR 1.85; 95% CI 1.30, 2.63). 

Due to the low number of PLATO major bleeds, it was not possible to make any conclusions 

on subgroups (Figure 3) or to identify risk factors for major bleeds. 

The number of bleeds that were major/severe and minor/moderate according to the PLATO, 

TIMI and GUSTO bleeding classifications by treatment with ticagrelor and aspirin is provided in 

Table 5. Although the number of patients differs based on how inclusive the definition is (Table 1), 

the relative difference between treatments is similar for the major/severe bleeds. 

Discussion

The main results showed that the number of PLATO major bleeds, including ICrHs, was low and 

similar in both treatment groups. However, the number of patients with PLATO non-major bleeds 

was higher for ticagrelor than for aspirin.  

Patients who experience minor AIS or TIA are at high risk for developing new ischemic 

stroke, even when treated with aspirin, the current standard of care. More effective antiplatelet 

therapy, despite a potential slight increase of the bleeding risk, could significantly reduce the overall 

burden of TIA/ischemic stroke if initiated soon after symptom onset. Consequently, based on the 

potent antiplatelet effect of ticagrelor, SOCRATES was designed to test the efficacy and safety of 

monotherapy in patients with AIS or high-risk TIA. In addition, to study monotherapy was 

considered appropriate in light of the growing concern that patients with cerebral ischemic disease 

Table 5. Although the number of patients differs based on how inclusive the definnitittioioion n n isisis (((TaTaTablbb e

he relative difference between treatments is similar for the major/severe bleeds.

Discccuuussion

Thee e mmam in resululltsss sshhowewed thhhattat the numbeber of PPLAL TOTO mmmajajajoor bbbleedds,, inccluudidiinngn  ICrHsHsH , wwaas loww aand

imilar ini  both treatment groups. HoH wever, the number of patients with PLATOT  non-major bblel ed
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might be at especially high risk for ICrH on dual antiplatelet treatment, as suggested by results for 

patients with previous stroke in long-term antiplatelet studies for various indications, e.g. in patients 

with recent ischemic stroke/TIA (Management of Atherothrombosis with Clopidogrel in High-Risk 

Patients with Recent Transient Ischaemic Attack or Ischaemic Stroke [MATCH] trial),10 in acute 

coronary syndromes (TRial to assess Improvement in Therapeutic Outcomes by optimising platelet 

InhibitioN with prasugrel [TRITON] TIMI 38)11 and a broader atherosclerotic population (Thrombin 

Receptor Antagonist in Secondary Prevention of Atherothrombotic Ischemic Events [TRA 2P] TIMI 

50).19

In contrast, in the Clopidogrel in High-Risk Patients with Acute Nondisabling 

Cerebrovascular Events (CHANCE) study18 investigating patient -risk 

TIA, there was no increase of major bleeds on treatment with clopidogrel and aspirin (clopidogrel at 

an initial dose of 300 mg, followed by 75 mg per day for 90 days, plus aspirin at a dose of 75 mg per 

day for the first 21 days) versus placebo plus aspirin (75 mg per day for 90 days).  The SOCRATES 

study had the same duration of study treatment and a similar population, but allowed inclusion of 

In SOCRATES, the results showed that PLATO-defined major bleeds were uncommon and 

that there was no difference between the treatment groups. Fatal bleeds were few. Due to the small 

number of major bleeds, it was not possible to identify factors associated with major bleeding or 

discern a specific bleeding profile. As expected in this population, the most common locations of 

major bleeds were intracranial and gastrointestinal and they were equally distributed on ticagrelor 

and on aspirin. Independent of bleeding classification, PLATO, TIMI or GUSTO, the relative 

difference between treatments for major/severe bleedings was similar. There was a stroke study 

adaptation of the definitions. Symptomatic hemorrhagic transformations of index stroke or new 

Cerebrovascular Events (CHANCE) study18 investigating patient -

TIA, there was no increase of major bleeds on treatment with clopidogrel and aspirin (clopidogre

an initial dose of 300 mg, followed by 75 mg per day for 90 days, plus aspirin at a dose of 75 mg

day y y fofofor the firssstt 2111 dddayyys)s)s) vvvere sususus s s plplplacacacebboo plus aaasps irrin (757575 mmmg g g pepep r r dadaday y foor r 90 dddayayays)s)s). .  Theee SSSOCOCOCRARR T

tudddy y y had the sasasamem  duuraationn n ofoo  studyyy trereatmenntn  andnd a sssimimimilililarr ppopululatioonn, bbbuutu  allowwwedde iinnclusionon of
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ischemic stroke events were classified as major bleeding events, while asymptomatic hemorrhagic 

transformations were not. The rationale for this was that asymptomatic hemorrhagic transformations 

are a common accompaniment of ischemic infarctions even in the absence of antiplatelet treatment. 

Furthermore, because there was no predefined schedule for re-imaging, asymptomatic events were 

not systematically studied, whereas new neurological symptoms would trigger imaging. 

PLATO-defined minor and minimal bleeds were more common on ticagrelor than on aspirin, 

which might reflect a more potent antiplatelet effect. This finding was also associated with a higher 

number of permanent and premature study drug discontinuations due to bleeding events in the 

ticagrelor group compared with aspirin, although the total number was low. The most common 

bleeding drug discontinuations due to adverse events were epistaxis, bruising, and spontaneous 

hematoma, which, in spite of being non-major, are nuisance bleeds that are important to the patients

and may result in reduced compliance with antiplatelet treatment. 

The SOCRATES study did not result in a significant outcome on efficacy. The low rate of 

major bleedings offers the possibility that dual treatment with ticagrelor plus aspirin may be more 

beneficial for patients with acute cerebral ischemic disease. Patients with acute TIA and minor 

cerebral ischemia are at high risk for evolving and recurring ischemic injury, yet have no or small 

infarctions and therefore likely a lower risk of intracerebral hemorrhage.

Limitations

The present analysis presents some limitations. Although the trial was large, the number of major 

bleeds available to assess bleed risk factors was small. This is partly explained by the limited 

amount of acute brain injury in this population and the 3-month trial duration. However, the fact that 

there were few major bleeds is reassuring in a population with acute cerebral ischemia and high risk 

of evolving ischemic injury.

bleeding drug discontinuations due to adverse events were epistaxis, bruising, andd ssspopopontntn anananeoeoeoususu  

hematoma, which, in spite of being non-major, are nuisance bleeds that are important to the patie

and may result in reduced compliance with antiplatelet treatment. 

The SOOOCRCRCRATATATESESES ssstutudydydy dddididid nnnot rresult innn a siigniififificacacantntnt oooututccocomemem oon n efffifificacacacycycy... Theee lololow w w rararatet  o

majojojor r bleedingggs s s offferss tthe pppooso sibilityy thahat dualll ttreeattmemementntnt wwitithh ticaaggreloror pppluuus aspiririinn mamay be mmor

beneficiial for patients with acute cerebral ischemici  disease. Patients with h acute TIT A and minor 
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Conclusions

There was no increased risk for major bleeding in patients receiving ticagrelor compared with 

aspirin after TIA or acute ischemic stroke in the SOCRATES study, and there were few ICrHs. This 

was true irrespective of bleeding classification for major bleeding. PLATO non-major bleeds and 

bleeds leading to discontinuation of treatment were more common on ticagrelor, but the total 

number of bleeding events leading to discontinuation of study drug was low. 
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Table 1. Complete PLATO, TIMI and GUSTO definitions with footnotes on what was analyzed 
in SOCRATES.

PLATO, TMI and GUSTO bleeding classifications
PLATO4 TIMI12 GUSTO13

Major bleed – Fatal/Life-
threatening
Any of the following:

Fatal
Intracranial*

Intrapericardial bleed with cardiac 
tamponade 
Hypovolemic shock or severe 
hypotension due to bleeding and 
requiring pressors or surgery 
Clinically overt or apparent 
bleeding associated with a 
decrease in Hb of more than 50 
g/L
Transfusion of 4 or more units 
(whole blood or packed red blood 
cells (PRBCs) for bleeding

Major bleed – other
Any one of the following:

Significantly disabling (e.g. 
intraocular with permanent vision 
loss)
Clinically overt or apparent 
bleeding associated with a 
decrease in Hb of 30 g/L to 50 g/L
Transfusion of 2–3 units (whole 
blood or PRBCs) for bleeding 

Minor bleed
Requires medical intervention to 
stop or treat bleeding (e.g. 
epistaxis requiring visit to medical 
facility for packing)

Minimal bleed (collected but not
adjudicated)

All others (e.g. bruising, bleeding 
gums, oozing from injection sites, 
etc) not requiring intervention or 
treatment.

TIMI major bleed
Any of the following: 
Fatal (a bleeding event that directly 
led to death within 7 days) 
Intracranial*

Clinically overt signs of 
hemorrhage associated with a 
decrease in Hb of 50 g/L 

Minor bleed
Clinically overt signs of 
hemorrhage (including imaging) 
associated with a decrease in Hb of 
30– 50 g/L

Medical attention due to bleed†

Any overt sign of hemorrhage that
meets one of the following criteria 
and that does not meet criteria for a 
major or minor bleeding event, as 
defined above
Requiring intervention: defined as 
medical practitioner-guided medical 
or surgical treatment to stop or treat 
bleeding including temporarily or 
permanently discontinuing or 
changing the dose of a medication 
or study drug 
Leading to hospitalization: defined 
as leading to or prolonging 
hospitalization  
Prompting evaluation: defined as 
unscheduled contact with a 
healthcare professional and
diagnostic testing (laboratory or 
imaging)

Minimal bleed†

Any overt bleeding event that does 
not meet the criteria above 

GUSTO severe
Any of the following:
Fatal
Intracranial*

Bleeding that caused hemodynamic 
compromise requiring intervention 
(e.g. systolic blood pressure <90 
mm Hg that required blood or fluid 
replacement, or 
vasopressor/inotropic support, or 
surgical intervention) 
Moderate bleed
Bleeding requiring transfusion of 
whole blood or PRBCs without 
hemodynamic compromise (as 
defined above)
Mild bleed†

Bleeding without blood transfusion 
or hemodynamic compromise 

*Stroke study adaptation of bleeding classifications: For PLATO, TIMI and GUSTO, intracranial bleed 
was defined as ICH excluding asymptomatic hemorrhagic transformations of ischemic brain infarctions 
and excluding micro-hemorrhages <10 mm evident only on gradient-echo MRI. †This item not analyzed 
in the SOCRATES study.

hemodynamic c cococompmpmprororomimimisesese (as
defined above)e)e)
Mild bleed†

Bleeding without blood transfu
or hemodynamic compromise 

Any overt sign of hemorrhage that
meets one of the following criteria 
and that does not meet criteria for a 
major or minor bleeding event, as
defined above
Requiring intervvenene tion: defined as 
medical practitiononer-guided medicical 
ororor sururgical trreeatmment t tototo sstototop pp oror ttrerr ataat 
blblbleeeediding inccluudingng temempop raraarrir llyl or mm
pepep rmmaanentlyy y ddisccoontititinununuiiing oror 
chchchannngigigingngn ttthehehe ddossee ofofof aaa medededicici atata ioon n
or studdyd  drug 
L di t h it li ti d fi d

Transfusion of 4 or more units 
(whole blood or packed red blood 
cells (PRBCs) for bleeding

Major bleed – other
Any one of the following:

Signifficicicananntltltly yy disablbling (e.g. 
intrrraoaoaoccuc lar wiwiwiththth perermanent vision
loossssss)))
CClinnically overt orr aappapaarrer nt 
blleeeeeeding assoccciaiaateedd wiithh a 
decrcrcreeeasaa e in HHHbbb of 30 gg/LL to 5550 0 0 g/g/g L
TTran fsfsfusu ion n off 22–333 unnittts ((whhollel  
blood or PRBCs) for bleeding
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Table 2. PLATO Major or Minor bleeding events (safety analysis set)

Ticagrelor 90 mg bd
(N=6549)

ASA 100 mg od
(N=6581)

Characteristic
Patients 
with events KM%

Patients with 
events KM%

Hazard Ratio 
(95% CI) P-value

PLATO Major 31 0.5% 38 0.6% 0.83 (0.52, 1.34) 0.45

Major, fatal/life-threatening 22 0.4% 27 0.4% 0.83 (0.47, 1.46) 0.52

Fatal bleeding 9 4

Intracranial bleeding 12 0.2% 18 0.3% 0.68 (0.33, 1.41) 0.30

Fatal/intracranial bleeding 15 0.2% 18 0.3% 0.85 (0.43, 1.68) 0.64

Major, other 9 0.1% 11 0.2% 0.84 (0.35, 2.03) 0.70

PLATO Major or Minor 106 1.7% 82 1.3% 1.32 (0.99, 1.76) 0.06
KM%, Kaplan-Meier percentage at 90 days
PLATO Minimal bleeds (non-adjudicated) were reported in 521 patients (8.0%) in the ticagrelor group 
and 239 patients (3.6%) in the aspirin group. 

KM%, Kaplan-Meier percentage at 90 days
PLATO Minimal bleeds (non-adjudicated) were reported in 521 patients (8.0%) in the ticcagrgg ellororor gggrororoupu  
and 239 patients (3.6%) in the aspirin group.
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Table 3. PLATO Major bleeding events by provocation (safety analysis set)

Ticagrelor 90 mg bd
(N=6549)

ASA 100 mg od
(N=6581)

Characteristic
Patients with 
events (%) KM%

Patients with 
events (%) KM%

Hazard Ratio 
(95% CI) P-value

PLATO Major 31 0.5% 38 0.6% 0.83 (0.52, 1.34) 0.45

Spontaneous 22 0.4% 31 0.5% 0.73 (0.42, 1.25) 0.25

Procedural 5 3

Traumatic 4 4

KM%, Kaplan-Meier percentage at 90 days
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Table 4. Intracranial hemorrhages fulfilling the criteria for PLATO Major bleeding - on treatment 
(safety analysis set)

Total Number of Events First Event

Characteristic
Ticagrelor 
90 mg bd

ASA 
100 mg od

Ticagrelor 90 mg bd
(N=6549)

ASA 100 mg od
(N=6581)

Intracranial hemorrhages fulfilling the criteria for PLATO 
Major bleedinga

12 18 12 (0.2%) 18 (0.3%)

Hemorrhagic stroke 4 9 4 (0.1%) 9 (0.1%)
Ischaemic stroke with symptomatic hemorrhagic transformation 1 1 1 (0.0%) 1 (0.0%)
Symptomatic hemorrhagic transformation of index event 1 1 1 (0.0%) 1 (0.0%)
Other intracranial hemorrhage 6 7 6 (0.1%) 7 (0.1%)
By provocation
Spontaneous intracranial hemorrhage 6 13 6 (0.1%) 13 (0.2%)
Traumatic intracranial hemorrhage 3 3 3 (0.0%) 3 (0.0%)
Procedural intracranial hemorrhage 3 2 3 (0.0%) 2 (0.0%)

aPLATO bleeding definitions have been adapted to the acute stroke population by excluding asymptomatic 
hemorrhagic transformations of ischemic brain infarctions and micro-hemorrhages <10 mm evident only on 
gradient-echo MRI.
This table includes both events reported as AEs and end points. 
Patients may be counted in more than one bleeding event category.
This table includes events with an onset date on or after the date of first dose and up to and including 7 days 
following the date of last dose of study medication. 

ag c a s o a o s o sc e c b a a c o s a d c o e o ages 0 ev de o y o
echo MRI.
e includes both events reported as AEs and end points. d
may be counted in more than one bleeding event category.
e includes events with an onset date on or after the date of first dose and up to and including 7 days 
g the date of last dose of study medication. 
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Table 5. PLATO, TIMI and GUSTO bleeding events (safety analysis set)

Ticagrelor 90 mg bd
(N=6549)

ASA 100 mg od
(N=6581)

Characteristic
Patients with 
events KM%

Patients with 
events KM%

Hazard Ratio 
(95% CI) P-value

PLATO Major 31 0.5% 38 0.6% 0.83 (0.52, 1.34) 0.45

PLATO Major or Minor 106 1.7% 82 1.3% 1.32 (0.99, 1.76) 0.06

TIMI Major 21 0.3% 27 0.4% 0.79 (0.45, 1.40) 0.43

TIMI Major or Minor 27 0.4% 32 0.5% 0.86 (0.52, 1.44) 0.57

GUSTO Severe 18 0.3% 21 0.3% 0.87 (0.47, 1.64) 0.67

GUSTO Severe or Moderate 31 0.5% 32 0.5% 0.99 (0.60, 1.62) 0.96
KM%, Kaplan-Meier percentage at 90 daysKM%, Kaplan Meier percentage at 90 days
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Figure Legends

Figure 1. Kaplan-Meier plot of cumulative percentage of patients with PLATO major bleeding –

on treatment (safety analysis set).7 From Johnston et al. Ticagrelor versus Aspirin in Acute 

Stroke or Transient Ischemic Attack. N Engl J Med. 2016;375:35–43. Copyright © (2016) 

Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.

BD, twice daily; HR, hazard ratio; KM, Kaplan-Meier; OD, once daily

Figure 2. Kaplan-Meier plot of cumulative percentage of patients who prematurely discontinued 

study drug due to bleeding AE (safety analysis set). BD, twice daily; HR, hazard ratio; KM, 

Kaplan-Meier; OD, once daily

Figure 3. Forest plot of PLATO major bleeding events by subgroup – on treatment (safety 

analysis set). BMI, body mass index; CAD, coronary artery disease; HR, hazard ratio; NIHSS, 

National Institutes of Health Stroke Scale; MI, myocardial infarction; TIA, transient ischemic 

attack

tudy drug due to bleeding AE (safety analysis set). BD, twice daily; HR, hazard raraatititio;oo KKKM,M,M,

Kaplan-Meier; OD, once daily

Figugugurrre 3. Foreeeststst ppploloot ofofo PPPLALAL TOTOTO mmmajajajorr bbleedinnng g eveventstss bbby yy sususubgbgrorooupupu  – ono  trereeatatatmemementnn  (sasafefefetytyty 

analalalyysy is set). BMBMBMII, bodody maaassss  index; ; CACAD, cororo onnarry y arararteteterry dddiiseaase; HRHR, hahahazard raata iio;; NNIHSS,S, 

National Institutes of HHealth Strokek  Scalel ; MIM , myocardial infarctioi n; TTIA, transient ischemic 
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SUPPLEMENTARY MATERIAL 

 

 

This appendix has been provided by the authors to give readers additional information about 

their work. 

 

Supplement to: Easton JD, Aunes MD, Albers GW, et al. Risk for Major Bleeding in Patients 

Receiving Ticagrelor Compared with Aspirin after TIA or Acute Ischemic Stroke in the 

SOCRATES Study. Circulation, 2017. 

 

 



Supplementary table 1: Baseline Characteristics (safety analysis set) 

 

Characteristic 
Ticagrelor 
(N=6549) 

Aspirin 
(N=6581) 

Age (years) – mean (SD) 65.8 (11.23) 65.9 (11.37) 

 

Female sex – no. (%) 2742 (41.9%) 2711 (41.2%) 

 

Previous ischemic stroke – no. (%) 763 (11.7%) 825 (12.5%) 

 

History of hypertension – no. (%) 4773 (72.9%) 4910 (74.6%) 

 

History of diabetes mellitus – no. (%) 1651 (25.2%) 1543 (23.4%) 

 

Qualifying event   

Ischemic stroke – no. (%) 4771 (72.9%) 4849 (73.7%) 

TIA – no. (%) 1778 (27.1%) 1732 (26.3%) 

 

Qualifying ischemic stroke baseline NIHSS   

≤3 – no. (%) 3220 (49.2%) 3268 (49.7%) 

>3 – no. (%) 1530 (23.4%) 1560 (23.7%) 

 

 

 
NIHSS National Institute of Health Stroke Scale 



Supplementary table 2: Patients with adjudicated asymptomatic hemorrhagic transformations of index and outcome ischemic stroke 
events – on treatment (safety analysis set) 

 

 Total number of events 

Characteristic 

Ticagrelor 
90 mg bd 
(N=6549) 

ASA 
100 mg od 
(N=6581) 

Asymptomatic hemorrhagic transformation of outcome ischemic stroke 8 8 

   Fatal 1 0 

   Non-fatal 7 8 

 

Asymptomatic hemorrhagic transformation of index event 14 19 

 

 

 
Since there was no predefined schedule for re-imaging, asymptomatic events were not systematically studied. 

Fatal outcome due to the ischemic stroke. 

 



ACADEMIC LEADERSHIP AND PRINCIPAL INVESTIGATORS 

 

Executive Committee 

S. Claiborne Johnston, MD, PhD (Chairman, International Coordinating Investigator), Pierre 

Amarenco, MD (International Coordinating Investigator), Gregory W. Albers, MD, J. Donald Easton, 

MD, Scott R. Evans, PhD, Kazuo Minematsu, MD, PhD, Carlos A. Molina, MD, PhD, Yongjun Wang 

MD, KS Lawrence Wong, MD, FRCP, Hans Denison, MD, PhD (non-voting), Peter Held, MD, PhD, 

FACC (non-voting) 

 

Steering Committee  

J. Donald Easton, MD, (Chairman), Executive Committee Members, National Lead Investigators: 

Sebastiá F. Ameriso (Argentina), Geoffrey Donnan (Australia), Robin Lemmens (Belgium), Ayrton 

Massaro (Brazil), Ekaterina Titianova (Bulgaria), Michael D. Hill (Canada), Pablo Lavados (Chile), 

Yongjun Wang (China), David Skoloudik (Czech Republic), Pierre Amarenco (France), Joachim Röther 

(Germany) KS Lawrence Wong (Hong Kong), Szegedi Norbert (Hungary), Giancarlo Agnelli (Italy), 

Natan Bornstein (Israel), Norio Tanahashi (Japan), Angel Arauz Góngora (Mexico), Edwin Pretell 

(Peru), Maria Cristina Z. San Jose (Philippines), Anna Czlonkowska (Poland), Ovidiu 

Bajenaru (Romania), Ludmila Stakhovskaya (Russia), Miroslav Brozman (Slovakia),  Jong-Sung Kim 

(South Korea), Carlos A. Molina (Spain), Nils Wahlgren (Sweden), Patrik Michel (Switzerland), Tsong 

Hai Lee (Taiwan), Nijasri Charnnarong Suwanwela (Thailand), Kursad Kutluk (Turkey), Sergii 

Moskovko (Ukraine), Scott Kasner (United States), Daniel Laskowitz (United States) Wayne Clark 

(United States), Huy Thang Nguyen (Vietnam). 

 

SITE PRINCIPAL INVESTIGATORS BY COUNTRY 

 

Argentina 

National Lead Investigator: Sebastián F. Ameriso 

Md Sebastian Ameriso, FLENI; Sandra Lepera, Hospital General De Agudos "Ramos Mejia"; Dr. 

Marina Romano, CEMIC; Dr. David Paulon, Hospital Interzonal de Agudos Eva Peron; Md Pablo Ioli, 

Hospital Privado de la Comunidad; Dr. Cristina Zurru, Hospital Italiano; Dr. Guadalupe Bruera, 

Sanatorio Los Arroyos; Dr. Lorena Jure, Sanatorio Parque S.A.; Dr. Francisco Klein, Fundacion 

Favaloro; Dr. Guillermo Povedano, Complejo Médico-Policial "Churruca-Visca" 

 

Australia 

National Lead Investigator: Geoffrey Donnan 

Professor Christopher Levi, John Hunter Hospital; Prof Thanh Phan, Monash Medical Centre; Dr. 

Romesh Markus, St Vincent's Hospital - Sydney; Professor Craig Anderson, Royal Prince Alfred 



Hospital, Stroke Unit; Dr Arman Sabet, Gold Coast University Hospital; Professor Stephen Davis, 

Royal Melbourne Hospital; Aprof Andrew Lee, Flinders Medical Centre; Aprof Timothy Kleinig, Royal 

Adelaide Hospital; Dr Andrew Wong, Royal Brisbane and Women's Hospital; Prof Martin Krause, 

Royal North Shore Hospital; Jim Jannes, The Queen Elizabeth Hospital; Professor Tissa Wijeratne, 

Western Hospital 

 

Belgium 

National Lead Investigator: Robin Lemmens 

Prof. Robin Lemmens, UZ Leuven; Dr Dimitri Hemelsoet, U.Z GENT; Dr.  André Peeters, UCL Saint-

Luc; Dr.  Philippe Tack, Sint-Andriesziekenhuis; Dr.  Peter Vanacker, A.Z. Sint-Lucas - Sint-Jozef; 

Prof.  Patrice Laloux, Cliniques Universitaires UCL MontGodine; Dr.  William Van Landegem, AZ Sint 

Augustinus; Dr Geert Vanhooren, A.Z. Sint-Jan; Dr Philippe Desfontaines, Cliniques Saint-Joseph; Dr 

Marc Van Orshoven, OLV-ziekenhuis Aalst 

 

Brazil 

National Lead Investigator: Ayrton Massaro 

Dr Fabio Oliveira, Hospital de Base São José do Rio Preto; Dr Mauricio Friedrich, Hospital Mãe de 

Deus; Dr Rosane Brondani, Hospital de Clinicas de Porto Alegre; Dr Rubens Gagliardi, Hospital 

Irmandade Santa Casa de Misericordia de Sao Paulo; Dr Soraia Fabio, Hospital e Maternidade Sao 

Lucas de Ribeirao Preto; Dr Marianna Dracoulakis, Hospital da Bahia; Dr Rodrigo Bazan, 

Universidade Estadual de Sao Paulo; Dr Luiz Marrone, Hospital Sao Lucas da PUCRS; Dr Octavio 

Pontes Neto, Hospital e Maternidade Sao Lucas de Ribeirao Preto; Dr. Gisele Silva, Universidade 

Federal de São Paulo; Dr Pedro Kowacs, Instituto de Neurologia de Curitiba 

 

Bulgaria 

National Lead Investigator: Ekaterina Titianova 

Prof. Ekaterina Titianova, Military Medical Academy-MHAT; Prof. Paraskeva Stamenova, MHATNP 

“St. Naum”, Clinic for intensive treatment of neurolo; Prof. Marin Daskalov, UMHAT "Tsaritsa Yoanna-

ISUL", Clinic of Neurology; Prof. Ivan Staikov, MHAT "Tokuda Hospital Sofia" AD, Neurology 

department; Dr Dimo Baldaranov, 5th MHAT, Neurology Department; Prof. Dimitar Maslarov, First 

MHAT AD, Neurology department; Dr Hristo Lilovski, MHAT Avis Medika Pleven OOD, Neurology 

department; Dr Plamen Petkov, MHAT "Sv. Pantaleymon - Pleven OOD", Neurology Department; Dr 

Neli Petrova, MHAT Ruse AD, Neurology department; Dr. Radoslav Mavrov, MHAT Central Oncology 

Hospital OOD Plovdiv, Neurology depart; Dr. Veska Markova, UMHATEM "N. I. Pirogov", Emergency 

neurosurgery clinic; Dr. Valeria Petrova, MHAT Botevgrad; Dr. Tanya Beleva, MHAT Hadzhi Dimitar; 

Dr. Borislav Kralev, MHAT Sveti Ivan Rilski-2003 EOOD; Dr. Nikolay Sotirov, MHAT Pazardzhik AD; 

Dr. Veska Lekova, MHAT Sveti Panteleimon AD; Dr. Dimcho Hristov, MHAT "Teteven Dr Angel 



Peshev" EOOD; Dr. Vera Ermenkova, MHAT "Ivan Skenderov" EOOD; Dr. Lyudmil Mateev, MHAT 

"Rahila Angelova" AD; Dr. Rumeliya Mitkova, MHAT "Sveti Ivan Rilski" EOOD; Assoc. Prof. Liybomir  

Haralanov, MHAT National Cardiology Hospital EAD; Dr Rosen Ikonomov, MHAT Sofiamed; Dr. 

Margarita  Mihailova, MHAT Lukovit; Dr. Ivan Georgiev, MHAT Sveti Vrach EOOD 

 

Canada 

National Lead Investigator: Michael D. Hill 

Dr Ashfaq Shuaib, University of Alberta Hospital; Dr Vladimir Hachinski, London Health Sciences 

Centre; Dr Jean-Martin Boulanger, Hopital Charles-Lemoyne; Dr. Sharan Mann, Diamond Health Care 

Centre; Dr Ayman Hassan, Thunder Bay Regional Health Sciences Centre; Dr Ariane Mackey, Hopital 

de L'Enfant-Jesus; Dr Bijoy Menon, Foothills Hospital; Dr Jeffrey Minuk, Hopital General Juif; Dr 

Muzaffar Siddiqui, Grey Nuns  Hospital; Dr Marsha Eustace, The Health Science Centre; Dr Lucia 

Vieira, MUHC - Hopital General de Montreal; Dr Daniel Selchen, Fifty Five Queen East Bldg; Dr Michel 

Beaudry, Complexe Hospitalier de la Sagamie; Dr Grant Stotts, Ottawa Civic Hospital 

 

Chile 

National Lead Investigator: Pablo Lavados 

Mr Pablo Lavados, Clinica Alemana; Mr Angel Castro, Clinica Davila; Mr Kristo Gasic, Centro de 

Estudios Clinicos V Region; Md Rodrigo Rivas, Clinica Alemana de Temuco; Mr Pablo Sanchez, 

Hospital Las Higueras de Talcahuano; Mr Andres Roldan, Hospital Base de Valdivia; Mrs Ingrid 

Grossmann, Hospital Regional de Concepcion; Mr. Christian Figueroa, Hospital de Los Angeles 

 

China 

National Lead Investigator: Yongjun Wang 

Dr Yongjun Wang, Beijing Tiantan Hospital; Jimei Li, Beijing Friendship Hospital; Xiaolin Xu, Tianjin 

Huanhu Hospital; Huisheng Chen, Shen Yang General Hospital of P.L.A; Xiaohong Li, Jinan Central 

Hospital; Yi Yang, The First Hospital of Jilin University; Chunsheng Zhang, Tianjin People Hospital; 

Baojun Wang, Baotou City Central Hospital; Guanglai Li, The second hospital of Shanxi Medical 

University; Dong Wang, Baogang Hospital; Hong Lin, TangDu hospital of Fourth Military Medical 

University; Yamei Tang, Sun Yat-sen Memorial Hospital, Sun Yat-Sen University; Anding Xu, 

Guangzhou Overseas Chinese Hospital ; Yanjiang Wang, Daping Hospital of the 3rd Military Medical 

University; Wenke Hong, Ningbo No.2 Hospital; Zhi Song, the Third Xiangya Hospital of Central South 

University; Xu Zhang, The first Affiliated Hospital of Wenzhou Medical College; Xiaoping Jin, Taizhou 

Hospital of Zhejiang Province; Yun Xu, Nanjing Drum Tower Hospital; Fuling Yan, Zhongda Hospital 

Southeast University; Weihong Zheng, Zhongshan Hospital of Xiamen University; Xiaoping Wang, 

Shanghai First People's hospital; Qiang Dong, Huashan Hospital Fudan University; Zhongxin Zhao, 

Shanghai Changzheng Hospital; Dr Baorong Zhang, The Second Affiliated hospital of Zhejiang 



University school; Wangtao Zhong, The Affiliated Hospital of Guangdong Medical College; Guoqiang 

Wen, Peoples Hospital of Hainan Province; Dr. Jun Xu, Subei People Hospital; Dr. Guozhong Li, The 

First Hospital of Haerbin Medical University; Dr. Xueshuang Dong, TheGeneral Hospital of Daqing Oil 

Field; Xiangyang Tian, Huai‘an First People's Hospital; Zhaohui Zhang, Renmin Hospital of Wuhan 

University; Professor En Xu, The 2nd Affiliated Hosp. Of Guangzhou Medical College; Kaixiang Liu, 

Affiliated Hospital of Guilin Medical University; Jun Chen, The first hospital of Lanzhou university 

 

Czech Republic 

National Lead Investigator: David Skoloudik 

Dr. Ondrej Skoda, Nemocnice Jihlava, prispevkova organizace; Dr. David Skoloudik, Fakultni 

nemocnice Ostrava Poruba - Neurologicka klinika; Dr. Edvard Ehler, Nemocnice Pardubice, 

neurologicke oddeleni; Dr. Daniel Vaclavik, Vitkovicka nemocnice, a.s. - neurologie; Dr. Daniel Sanak, 

Fakultni nemocnice Olomouc, Neurologicka klinika; Dr. Sylva Klimosova, Krajska nemocnice Liberec; 

Dr.  Eva Vitkova, Fakultni nemocnice Hradec Kralove, Neurologicka klinika; Dr. Jan Fiksa, Vseobecna 

fakultni nemocnice, Neurologicka klinika; Dr. Robert Mikulik, Fakulni nemocnice u Sv. Anny - 

Neurologicka klinika; Dr. Jiri Neumann, Krajská zdravotní a.s. Nemocnice Chomutov; Dr. Richard Plny, 

Oblastni nemocnice Trutnov a.s. 

 

France 

National Lead Investigator: Pierre Amarenco 

Prof. Pierre Amarenco, Hôpital Bichat Claude bernard; Prof. Didier Leys, Hôpital Roger Salengro; Prof. 

Igor Sibon, Groupe Hospitalier Pellegrin; Prof. Jean-Louis Mas, Hôpital Sainte-Anne; Prof. Sonia 

Alamowitch, Hopital St Antoine ; Prof. Fernando Pico, Hôpital André Mignot; Dr Hassan Hosseini, 

Hopital Henri Mondor; Dr Marie-Hélène Mahagne, Hôpital Pasteur; Prof. Emmanuel Touze, CHU Côte 

de Nacre; Dr Wilfried Vadot, Centre Hospitalier de la région d'Annecy; Dr Stéphane  Vannier, CHU 

RENNES – Hopital Pontchaillou; Prof. Norbert Nighoghossian, Hôpital Pierre Wertheimer; Prof. Yves 

Samson, Groupe Hospitalier Pitié-Salpêtrière; Dr Pierre Garnier, CHU de Saint-Etienne - Hôpital Nord; 

Dr Emmanuel Ellie, Centre Hospitalier Cote Basque; Dr Benoît Guillon, Hôpital Guillaume et René 

Laennec; Prof. Serge Timsit, CHU - Hôpital la Cavale Blanche; Prof. Maurice Giroud, CHU de Dijon – 

Hôpital du Bocage; Dr Frédéric Philippeau, Centre Hospitalier Fleyriat; Dr Aude Bagan-Triquenot, 

Hôpital Charles Nicolle; Dr Valérie Wolff, Hôpital Hautepierre; Dr Nicolas Raposo, CHU de Toulouse - 

Hopital Purpan; Dr Michel Obadia, Fondation Rothschild; Dr Severine Debiais, Hôpital Bretonneau 

CHRU de Tours; Dr Jérôme Grimaud, Centre Hospitalier Louis Pasteur; Dr Stéphane Illouz, Hôpital 

Privé d'Antony; Prof. Didier Smadja, Centre Hospitalier Sud Francilien; Dr Cédric Urbanczyk, Centre 

Hospitaliser Départemental Les Oudairies 

 

Germany 



National Lead Investigator: Joachim Röther 

Prof. Dr. Joachim Röther, Allgemeines Krankenhaus Altona; Prof. Dr. Med. Jörg Berrouschot, Klinikum 

Altenburger Land GmbH; Prof. Christian Weimar, Universitätsklinik Essen; Prof. Georg Gahn, 

Städtisches Klinikum Karlsruhe gGmbH; Dr. Hassan Soda, Neurologische Klinik GmbH; Dr. Sven 

Klimpe, HELIOS Dr. Horst Schmidt Kliniken Wiesbaden; Prof. Darius Nabavi, Vivantes Netzwerk für 

Gesundheit GmbH; Dr. Med. Jörg Glahn, Johannes Wesling Klinikum; Pd Dr. Martin Köhrmann, 

Friedrich-Alexander-Universität Erlangen-Nürnberg; Dr. Lars Krause, Klinikum Osnabrück GmbH; Pd 

Dr. Med. Christoph Terborg, Asklepios Klinik St. Georg; Prof. Peter Urban, Allgemeines Krankenhaus 

Barmbek; Prof. Dr. Med. Thorsten Steiner, Klinikum Frankfurt Höchst GmbH; Prof. Dr. Med. Andreas 

Ferbert, Klinikum Kassel GmbH; Prof. Dr. Med. Rainer Dziewas, Universitätsklinikum Münster; Prof. 

Dr. Med. Günter Seidel, Asklepios Klinik Nord Heidberg; Pd Dr. Med. Götz Thomalla, 

Universitätsklinikum Hamburg-Eppendorf 

 

Hong Kong 

National Lead Investigator: KS Lawrence Wong 

Prof. Ka Sing Lawrence Wong, Prince of Wales Hospital; Richard Li, Pamela Youde Nethersole 

Eastern Hospital; Wing Chi Fong, Queen Elizabeth Hospital (QEH); Prof. Raymond Cheung, HK, 

Queen Mary Hosp., Neurology 

 

Hungary 

National Lead Investigator: Norbert Szegedi 

Dr Norbert Szegedi, Állami Egészségügyi Központ ; Dr Krisztián Pozsegovits, Dr. Kenessey Albert 

Kórház és Rendelőintézet; Dr Attila Valikovics, BAZ Megyei Kórház -és Egyetemi Oktató Kórház; Dr 

Gyula Pánczél, Flór Ferenc Kh. Neuro; Dr Csilla  Rózsa, Jahn Ferenc Dél-Pesti Kórház; Dr László 

Németh, Kanizsai Dorottya Kórház; Dr Péter Diószeghy, Jósa András Kórház ; Dr Csaba Óváry, 

Orszagos Idegtudományi Intézet; Dr Attila Csányi, Petz Aladár Kórház ; Dr Levente Kerényi, Fejér 

Megyei Szent György Egyetemi Oktató Kórház; Dr Valéria Nagy, Kenézy Gyula Kórház-

Rendelőintézet Eü. Nonprofit Kft.; Prof Dr Sámuel Komoly, Pécsi Tudományegyetem; Prof Dr Dániel 

Bereczki, Semmelweis Egyetem Neurológiai Klinika; Dr Sándor Molnár, Soproni Erzsébet Oktató 

Kórház; Prof Dr István Kondákor, Tolna Megyei Balassa János Kórház 

 

Israel 

National Lead Investigator: Natan Bornstein 

Prof. David Tanne, Sheba MC; Dr. Guy Raphaeli, Rabin MC; Dr Gregory Telman, Rambam MC; Prof. 

Natan Bornstein, Sourasky MC; Prof. Ronen Leker, Hadassah Medical Organization; Prof. Yair Lampl, 

The Edith Wolfson Medical Center 

 



Italy 

National Lead Investigator: Giancarlo Agnelli 

Prof Giancarlo Agnelli, OSPEDALE S.MARIA DELLA MISERICORDIA; Dr Francesco Corea, Ospedale 

San Giovanni Battista; Dr. Stefano Ricci, OSPEDALE DI CITTA' DI CASTELLO; Dr Donata Guidetti, 

Ospedale Guglielmo da Saliceto; Dr. Giovanni Malferrari, Azienda Arcispedale Santa Maria 

Nuova/IRCCS; Dr. Simona Marcheselli, ISTITUTO CLINICO "HUMANITAS"; Dr. Giuseppe Micieli, 

Fondazione Istituto Neurologico "C. Mondino" - IRCCS Privato; Dr Andrea Zini, OSPEDALE CIVILE - 

OSPEDALE S. AGOSTINO - ESTENSE; Dr Vincenzo Di Lazzaro, Università Campus Bio Medico di 

Roma; Prof. Carlo Gandolfo, UNIVERSITÀ DEGLI STUDI DI GENOVA; Dr Andrea Salmaggi, 

OSPEDALE A. MANZONI DI LECCO; Dr Rossana Tassi, A.O.U. Senese - Policlinico S. Maria alle 

Scotte; Prof Maurizia Rasura, OSPEDALE SANT'ANDREA; Dr Giovanni Orlandi, PRESIDIO 

OSPEDALIERO DI MASSA E CARRARA OSPEDALE CARRARA; Prof Giancarlo Comi, OSPEDALE 

S. RAFFAELE - MILANO; Dr Stefano Ricci, ospedale di Gubbio e Gualdo Tadino; Dr Michelangelo 

Mancuso, Azienda Ospedaliero Universitaria Pisana; Dr Marialuisa Delodovici,  A. O. OSPEDALE DI 

CIRCOLO E FONDAZIONE MACCHI; Dr Paolo Bovi, Ospedale Borgo Trento; Dr Domenico Consoli, 

Ospedale Civile G. Jazzolino 

 

Japan 

National Lead Investigator: Norio Tanahashi 

Dr. Kimiaki Utsugisawa, General Hanamaki Hospital; Dr. Tsuneo Fujita, Hitachi General Hospital; Dr. 

Hideyuki Kurihara, National Hospital Organization Takasaki General MC; Dr. Chikashi Maruki, 

Koshigaya Municipal Hospital; Dr. Takeshi Hayashi, Saitama Medical University International Medical 

Center; Dr. Tsuneaki Ogiichi, Saitama Sekishinkai Hospital; Dr. Morio Kumagai, Gifu Prefectural 

General Medical Center; Dr. Katsunobu Takenaka, Japanese Red Cross Takayama Hospital; Dr. 

Kazunori Toyoda, National Cerebral and Cardiovascular Center Hospital; Dr. Kazuhiro Takamatsu, 

Brain Attack Center Ota Memorial Hospital; Dr. Ryo Ogami, MAZDA Hospital; Dr. Shigenari Kin, 

Fukuoka Shin Mizumaki Hospital; Dr. Takeshi Aoki, Hokkaido Neurosurgical Memorial Hospital; Dr. 

Katsumi Takizawa, Japanese Red Cross Asahikawa Hospital; Dr. Shigehiro Omori, Kurosawa 

Hospital; Dr. Takehiko Umezawa, Agricultural Cooperatives, Sagamihara Kyodo Hospital; Dr. Yasuyuki 

Toba, Kobayashi Neurosurgical Neurological Hospital; Dr. Yutaka Nonoyama, Uji Tokushukai Medical 

Center; Dr. Hidemitsu Nakagawa, Medical corporation Tokushukai Nozaki Tokushukai Hospital; Dr. 

Takashi Naka, Higashiosaka City General Hospital; Dr. Masanori Morimoto, Kochi Health Sciences 

Center; Dr. Shuichi Matsumoto, Fukuoka Tokushukai Medical Center; Dr. Tsutomu Hitotsumatsu, 

Tenjinkai Shinkoga Hospital; Dr. Tatsuya Shingaki, Okinawa Tokushukai Medical Corporation Chubu 

Tokushukai Hosp; Dr. Satoshi Okuda, National Hospital Organisation Nagoya Medical Center; Dr. 

Mamoru Ota, Shinseikai Masu Memorial Hospital; Dr. Nobuyuki Sakai, Kobe City Medical Center 

General Hospital; Dr. Takeshi Yamada, Saiseikai Fukuoka General Hospital; Dr. Jun Niwa, Hakodate 



Municipal Hospital; Dr. Hitoshi Fujita, Murakami Memorial Hospital; Dr. Akihito Moriki, Mominoki 

Hospital; Dr. Kimihiro Yoshino, Kagawa Rosai Hospital; Dr. Yoshihisa Fukushima, St.Mary's Hospital; 

Dr. Takahisa Mori, Shonan Kamakura General Hospital; Dr. Atsushi Sato, Ina Central Hospital; Dr. 

Yoshikazu Kusano, Nagano Municipal Hospital; Dr. Michiya Kubo, Saiseikai Toyama Hospital; Dr. 

Masashi Yamazaki, Hokushin General Hospital; Dr. Takao Ooasa, Saiseikai Futsukaichi Hospital; Dr. 

Takafumi Nishizaki, Ube Industries Central Hospital; Dr. Naoki Kitagawa, Saiseikai Nagasaki Hospital; 

Dr. Masahiro Yasaka, National Hospital Organization Kyushu Medical Center; Dr. Yasuhiro Manabe, 

National Hospital Organization Okayama Medical Center; Dr. Akira Yoshioka, National Hospital 

Organization Maizuru Medical Center; Dr. Masayuki Ishihara, National Hospital Organization Tochigi 

Medical Center; Dr. Takato Kagawa, National Hospital Organization Hamada Medical Center; Dr. 

Toshikazu Ichihashi, Chutoen General Medical Center; Dr. Hideki Matsuoka, National Hospital 

Organization Kagoshima Medical Center; Dr. Yasuhiro Ito, TOYOTA MOTOR Corporation TOYOTA 

Memorial Hospital; Dr. Masahiro Yamasaki, Chikamori-kai Medical Corporation Chikamori Hospital; Dr. 

Hitonori Takaba, Kyushu Central Hospital; Dr. Hisatoshi Saito, Sapporo Azabu Neurosurgical Hospital; 

Dr. Masahiro Sato, Fujita General Hospital; Dr. Kazumasa Fukuda, Chiba Central Medical Center; Dr. 

Sumio Endo, Yokohama Shin midori General Hospital; Dr. Minoru Kidooka, Daini Okamoto General 

Hospital; Dr. Toshitaka Umemura, Chubu Rosai Hospital; Dr. Yuriko Kikkawa, Japanese Red Cross 

Narita Hospital; Dr. Shuta Toru, Nitobe Memorial Nakano General Hospital; Dr. Kentaro Yamada, 

Nagoya City East Medical Center; Dr. Hideki Sakai, National Hospital Organization Toyohashi Medical 

Center; Dr. Jun Asari, Minami Tohoku Fukushima Hospital; Dr. Masayuki Ezura, National Hospiral 

Organization Sendai Medical Center; Dr. Hisashi Nitta, Komatsu Municipal Hospital; Dr. Keiko Nagano, 

National Hospital Organization Osaka National Hospital; Dr. Jun Ochiai, Nagoya Ekisaikai Hospital; Dr. 

Keiichi Sakai, National Hospital Organization Shinshu Ueda Medical Center; Dr. Yasutaka Kobayashi, 

Fukui General Clinic; Dr. Yasuhiro Yoshii, Medical Corporation Kokankai Nihon Kokan Hospital; Dr. 

Hirotomo Miake, National Hospital Organization Disaster Medical Center; Dr. Tomohiro Takita, 

National Hospital Organization Kumamoto Medical Center; Dr. Hidekazu Taniguchi, NHO Shikoku 

Medical Center for Children and Adults; Dr. Kazuhiko Kuroki, Hiroshima General Hospital; Dr. 

Takamitsu Mizota, National Hospital Organization Ureshino Medical Center; Dr. Kenichi  Yamamoto, 

Saga Memorial Hospital; Dr. Hiroshi Nakane, National Hospital Organization Fukuoka-Higashi Medical 

Cente; Dr. Takeshi Iwanaga, Japanese Red Cross Okayama Hospital; Dr. Kei Chiba, Chitose Hoyukai 

Hospital; Dr. Tetsuyuki Yoshimoto, Kashiwaba Neurosurgical Hospital; Dr. Tsuyoshi Torii, NHO Kure 

Medical Center and Chugoku Cancer Center; Dr. Takeo Kitagawa, National Hospital Organization Mie 

Central Medical Center; Dr. Hiroshi Takashima, Saga-Ken Medical Centre Koseikan; Dr. Naoki 

Shirasaki, Kaga City Hospital; Dr. Makoto Dehara, Rinku General Medical Center; Dr. Naomichi  

Wada, Japanese Red Cross Suwa Hospital; Dr. Kensuke Hamada, Kamiiida Daiichi General Hospital; 

Dr. Noriyuki Kato, National Hospital Organization Mito Medical Center; Dr. Yoshinori Go, Go 

Neurosurgical Clinic; Dr. Ichiro Izumi, Azuma Neurosurgical Hospital; Dr. Hirotomo Ninomiya, Itami 



City Hospital; Dr. Junichiro Kumai, New Tokyo Hospital; Dr. Yoshikazu Nakajima, Sakai City Medical 

Center; Dr. Yasuhiko Kaku, Murakami Memorial Hospital; Dr. Yukihiro Isayama, Tokeidai Memorial 

Clinic; Dr. Masahiro Kawanishi, Takeda General Hospital; Dr. Shinya Noda, Itami Kosei Neurosurgical 

Hospital; Dr. Kazuhide Yamamoto, Hokushinkai Megumino Hospital; Dr. Takanori Hazama, Osaka 

General Medical Center; Dr. Hiroshi Takahashi, Fujinomiya City General Hospital; Dr. Yohei Tanaka, 

National Hospital Organization Niigata Hospital; Dr. Takashi Hata, Shizuoka City Shimizu Hospital; Dr. 

Kiyoshi Kazekawa, Fukuoka University Chikushi Hospital; Dr. Eisuke Furui, Kohnan Hospital; Dr. 

Hideki Hondo, Tokushima Prefectural Central Hospital; Dr. Nobuyuki Sato, Katta General Hospital; Dr. 

Katsusuke Kusunoki, Saiseikai Matsuyama Hospital; Dr. Kazunori Nanri, Tokyo Medical University 

Hachioji Medical Center; Dr. Satoshi Abe, Shimane University Hospital; Dr. Noboru Sasaoka, Sanuki 

Municipal Hospital; Dr. Takayuki Kuroyanagi, Komoro Kosei General Hospital; Dr. Hisahiko Suzuki, 

Shinsuma General Hospital; Dr. Kouzou Fukuyama, Chiyukai Fukuoka Wajiro Hospital; Dr. Kimihiro 

Nakahara, Takagi Hospital 

 

Mexico 

National Lead Investigator: Angel Arauz Góngora 

Dr.  Fernando Gongora, Hospital Universitario Jose E. Gonzalez UANL; Dr.  Angel Arauz Góngora, 

Instituto Nacional de Neurología y Neurocirugía; Dr.  Carlos Cantú Brito, Instituto Nacional de Ciencias 

Medicas y Nutricion Dr.Salvad; Dr.  Jorge Villarreal Careaga, Hospital General de Culiacán; Dr.  

Rosalia Vazquez Alfaro, Hospital General de Mexico; Dr Geronimo Aguayo Leytte, Hospital Miguel 

Hidalgo 

 

Peru 

National Lead Investigator: Edwin Pretell 

Dr Percy Berrospi, Clinica El Golf; Dr Carlos Chavez, Unidad de Investigacion, Hospital Nacional 

Daniel Alcides ca; Dr Edwin Pretell, Hospital Alberto Sabogal Sologuren - ESSALUD; Dr Liliana 

Rodriguez, Hospital Nacional Edgardo Rebagliati Martins - ESSALUD; Dr. Nilton Custodio, Clinica 

Internacional; Dr Cesar Castañeda, Hospital Nacional Guillermo Almenara Irigoyen - ESSALUD; Dr 

Julio Perez, Hospital Dos de Mayo; Dr Sandra Vargas Marquez, Hospital Nacional Adolfo Guevara 

Velasco 

 

Philippines 

National Lead Investigator: Maria Cristina Z. San Jose 

Dr. Maria Cristina San Jose, St. Luke's Medical Center; Dr. Alejandro Baroque, University of Santo 

Tomas Hopsital; Dr. Ma. Epifania Collantes, Manila Doctor's Hospital; Dr. Abdias Aquino, Capitol 

Medical Center; Dr. Alejandro Díaz, San Juan De Dios Hospital; Dr. Artemio Roxas Jr., The Medical 

City; Dr Johnny Lokin, Chinese General Hospital; Dr. Joel Advincula, West Visayas State University 



Medical Center; Dr. Emerito Calderon, Cebu Doctors University Hospital; Dr. Jose Navarro, Jose R. 

Reyes Memorial Medical Center, Dept of Neurology; Dr. John Hiyadan , Baguio General Hospital & 

Medical Center Compound; Dr. Arturo  Surdilla, Northern Mindanao Medical Center 

 

Poland 

National Lead Investigator: Anna Czlonkowska 

Dr Anna Czlonkowska, Instytut Psychiatrii i Neurologii; Prof. Danuta Ryglewicz, Instytut Psychiatrii i 

Neurologii; Dr Grzegorz Krychowiak, Wojewódzki Szpital Specjalistyczny we Włocławku; Dr Waldemar 

Fryze, Pomorskie Centrum Traumatologii; Dr Piotr Sobolewski, Szpital Specjalistyczny Ducha 

Świętego w Sandomierzu; Dr Ryszard Nowak, Wojewódzki Szpital Specjalistyczny im. L. Rydygiera; 

Prof. Urszula Fiszer, Samodzielny Publiczny Szpital Kliniczny im. Prof. W. Orłowsk; Dr Beata 

Papierowska, Szpital Wolski im. A. Gostyńskiej SPZOZ; Dr Justyna Zielińska-Turek, Uniwersytecki 

Szpital Kliniczny w Białymstoku; Dr Anetta Lasek-Bal, Samodzielny Publiczny Szpital Kliniczny nr 7 

Śląskiego UM; Dr Ewa Kołodziejska, Wojewódzki Szpital Zespolony w Kielcach; Prof. Anna Kamińska, 

Samodzielny Publiczny Centralny Szpital Kliniczny; Dr Bożena Adamkiewicz, Wojewodzki Szpital 

Specjalistyczny im. M. Kopernika w Lodzi; Dr Andrzej Tutaj, Wojewodzki Szpital Specjalistyczny; Dr 

Dorota Szkopek, Mazowiecki Szpital Specjalistyczny im. Dr Józefa Psarskiego; Dr Krzysztof 

Musiatowicz, SPZOZ MSWiA z Warmińsko-Mazurskim Centrum Onkologii; Dr Zbigniew Bąk, 

Samodzielny Publiczny Wojewódzki Szpital Specjalistyczny; Dr Sławomir Brzozowski, SPZOZ w 

Gryficach Szpital MEDICAM; Dr Waldemar Brola, Zespół Opieki Zdrowotnej w Końskich; Dr Antoni 

Ferens, Collegium Medicum UJ; Dr Marek Zalisz, Samodzielny Publiczny Zakład Opieki Zdrowotnej w 

Działdowie; Dr Konrad Rejdak, Samodzielny Publiczny Szpital Kliniczny Nr 4 w Lublinie; Prof. Monika 

Rudzińska, SP CSK im. prof. K. Gibińskiego SUM 

 

Romania 

National Lead Investigator: Ovidiu Bajenaru 

Prof. Dr. Ovidiu Bajenaru, Spitalul Universitar de Urgenta Bucuresti; Conf. Dr. Cristina Panea, Spitalul 

Universitar de Urgenta Elias; Prof. Dr. Mihaela Simu, Spitalul Clinic Judetean De Urgenta Timisoara; 

Conf. Dr. Rodica Balasa, Spitalul Clinic Judetean de Urgenta Tîigu-Mures; Conf. Dr. Iulian Cuciureanu, 

Spitalul Clinic de Urgenta "Prof. Dr. Nicolae Oblu"; Conf. Dr. Bogdan Popescu, Colentina Clinical 

Hospital; Dr. Monica Sabau, Spitalul Clinic Judetean Oradea; Conf. Dr. Corina Roman-Filip, Spitalul 

Clinic Judetean Sibiu, Clinica Neurologie 

 

Russian Federation 

National Lead Investigator: Liudmila Stakhovskaya 

Dr Leonid Pimenov, City clinical hospital # 9; Prof. Alla Gekht, Moscow City Clinical Hospital 12; Prof. 

Anna Milto, Moscow, City Hospital No. 64; Dr. Ivan Shchukin, City Clinical Hospital#1 n.a. Pirogov; 



Prof. Vladimir Parfenov, First Moscow Medical Sechenov University; Prof. Liudmila Stakhovskaya, 

Pirogov Russian National Research Medical University ; Prof. Mikhail Arkhipov, Ural state medical 

academy; Prof. Elena Vishneva, City Clinical Hospital 14; Dr. Nadezhda Sokolova, Chelyabinsk 

Regional Hospital 3; Prof Enver Bogdanov, Kazan State Medical University; Prof. Radiy Esin, 

Republican Clinical Hospital # 2; Prof. Dina Khasanova, Interregional Clinical and Diagnostic Center; 

Dr Konstantin Golikov, St.Petersburg City Multiservice Hospital #2; Md, Phd Elena Melnikova, 

SPbGUZ "City Hospital #26"; Dr Leonid Zaslavskiy, Leningrad Regional Clinical Hospital; Dr. Igor 

Voznyuk, St.Petersburg Dzhanelidze Research Inst for Emergency Care; Dr Alexander Nazarov, City 

Hospital of Saint Martyr Elizaveta; Dr Leila Akhmadeeva, Bashkir State Medical university; Dr. Aida  

Iakupova, Kazan State Medical University; Dr. Nikolay Shamalov, Russian National Investigational 

Medical University; Prof. Galina Belskaya, City hospital №1; Dr. Svetlana Chuprina, State Healthcare 

Institution, Voronezh Regional Hospital#1; Dr. Olga Denisova, MIH City Clinical Hospital #1, 

Cardiology Dept; Dr. Ekaterina Drozdova, City Hospital #13; Prof. Yuliya Karakulova, City hospital №2 

n.a. F. H. Graal; Prof. Ilya Sholomov, Saratov City Clinical Hospital №9; Prof. Nikolay Spirin, Yaroslavl 

State Med Acad Healthcare Inst Clin Hospital 8; Dr. Elena Vostrikova, City clinical Hospital №34; Dr 

Elena Mordvintseva, Road Clinical Hospital at Novosibirsk-Glavniy Station; Prof. Vera Grigoryeva, 

Nizhny Novgorod Regional Clinical Hospital n.a. N.A.Semashko; Prof. Dmitry Zateyshchikov, Moscow, 

City Hospital # 51; Prof. Vladimir Gorbachev, Irkutsk Regional Clinical Hospital after Znak Pocheta 

Order; Prof. Zhanna Chefranova, Belgorod State National Research University; Dr. Mikhail Dudarev, 

City Clinical Hospital №6 Ministery of Healthcare; Dr. Rostislav Nilk, City Hospital #38 n.a. 

N.A.Semashko; Prof. Alexey Rozhdestvenskiy, Omsk State Medical Academy 

 

Slovakia 

National Lead Investigator: Miroslav Brozman 

Dr. Ladislav Gurcik, Vseobecna nemocnica s poliklinikou; Dr. Miloslav Dvorak, Nemocnica s 

poliklinikou,a.s.; Dr. Georgi Krastev, Fakultna nemocnica Trnava; Dr Egon Kurca, Univerzitna 

nemocnica Martin; Dr Juraj Vyletelka, Fakultna nemocnica s poliklinikou Zilina; Dr Miroslav Brozman, 

Fakultna nemocnica Nitra 

 

South Korea 

National Lead Investigator: Jong Sung Kim 

Prof Jong Sung Kim, Asan Medical Center; Prof Hee-Joon Bae, Seoul National University Bundang 

Hospital ; Prof Yong-Won Kim, Kyungpook National University Hospital; Prof Joon-Tae Kim, Chonnam 

National University Hospital; Prof Jae-Kwan Cha, Dong-A University Hospital; Professor Hyo Suk  

Nam, Yonsei Univ Severance Hospital; Prof Dae-Il Chang, KyungHee University Medical Center; Prof 

Yong-Seok Lee, SMG - SNU Boramae Medical Center; Prof Kyungmi Oh, Korea University Guro 

Hospital; Prof Sung-Wook Yu, Korea University Anam Hospital; Prof Sung-Il Sohn, Keimyung 



University Dongsan Medical Center; Prof Jun Lee, Yeungnam University Medical Center; Prof Han Jin 

Cho, Pusan National University Hospital; Prof Eung-Gyu Kim, Inje University Pusan Paik Hospital; Prof 

Joung-Ho Rha, Inha University Hospital; Prof Seo Hyun Kim, Yonsei Univ Wonju College of Medicine 

Wonju Christian Hosp 

 

Spain 

National Lead Investigator: Carlos A. Molina  

Dr. Carlos Molina Cateriano, Hospital Universitari Vall d'Hebron; Dr Joaquín Serena Leal, 

Gerona,H.Josep Trueta,Neurología; Dr. José Vivancos Mora, Madrid, H. La Princesa, Neurologia; Dr. 

Manuel Rodríguez Yañez, Santiago,H.C.Universit.,Neurología; Dr. Jaume Roquer González, 

Barcelona, H. del Mar, Neurologia; Dr. Francisco Purroy García, Hospital Arnau de Vilanova; Dr 

Meritxell Gomis Cortina, Badalona,H.Germans Trias, Neurología; Dr Jaime Masjuan Vallejo, Hosp. 

Ramón y Cajal; Dr. Juan Arenillas Lara, Hosp. Clínico de Valladolid; Dr. Tomás Segura Martín, 

Complejo Hospitalario Universitario de Albacete; Dr. José Antonio Egido Herrero, Madrid, 

H.C.S.Carlos,Neurología; Dr. Jose Ignacio Tembl Ferrairó, Valencia, H. La Fe, Neurologia; Dr Jaime 

Gállego Culleré, Complejo Hospitalario de Navarra; Dr. Francisco Moniche Álvarez, 

Sevilla,H.V.Rocío,Neurología 

 

Sweden 

National Lead Investigator: Nils Wahlgren 

Anna Steinberg, Karolinska Universitetssjukhuset Solna, Neurologkliniken; Dr Margarita Callander, 

Linköpings Universitetssjukhus, Neurokliniken; Ann Charlotte Laska, Danderyds sjukhus, 

Strokeforskningsenheten; Dr Lena Bokemark, SU/Sahlgrenska Universitetssjukhus, Medicin pol 1; Dr 

Thomas Mooe, Östersunds sjukhus, Medicinkliniken; Dr Tor-Björn Käll, Södersjukhuset, 

Medicinmottagningen; Lennart Welin, Skaraborgs Sjukhus Lidköping, Med Avd 5; Lars Sjöblom, 

Akademiska sjukhuset, Strokeenheten; Joakim Hambraeus, Falu lasarett, Medicin Kliniken; Dr Jörg 

Teichert, Mora lasarett Med klin; Hans Wannberg, Västmanlands sjukhus Västerås Medicin kliniken; 

Dr Johan Sanner, Karlstad Centralsjukhuset Neurologi och Rehabiliteringsmott; Dr Bo Ramströmer, 

Hallands sjukhus Halmstad; Dr Bo Ziedén, Norrköping Vrinnevisjukhuset Med klin; Dr Stefan Olsson 

Hau, Skånes Universitetssjukhus Neurologmottagningen; Dr Claes Gustafsson, Göteborg SU Östra 

Stroke/Diab 

 

Switzerland 

National Lead Investigator: Patrik Michel  

Dr. Med. Patrik Michel, Centre Hospitalier Universitaire Vaudois; Dr. Med. Timo Kahles, Kantonsspital 

Aarau; Prof. Dr. Med. Philippe Lyrer, Universitätsspital; Prof. Dr. Med. Marcel Arnold, Inselspital; Dr. 

Med. Martin Liesch, Kantonsspital Graubünden; Dr. Med. Friedrich Medlin, Hôpital Cantonal Fribourg; 



Dr. Med. Carlo Cereda, Ospedale Regionale di Lugano Ospedale Civico; Dr. Med. Georg Kägi, St. 

Gallen, Kantonsspital St. Gallen; Prof. Dr. Med. Andreas Luft, Zürich, Universitätsspital; Dr. Med. 

Emmanuel Carrera, Hôpital universitaire Genève 

 

Taiwan 

National Lead Investigator: Tsong-Hai Lee 

Dr. Tsong-Hai Lee, Chang-Gung Medical Foundation, Linkou, Neurology Department; Dr. Helen L.  

Po, Mackay Memorial Hospital-Neurology; Dr. Chang-Ming Chern, Taipei Veterans General Hospital, 

Neurology Department; Dr. Li-Ming Lien, Shin Kong Memorial Hospital; Dr. Lung Chan, Taipei Medical 

University Shuang-Ho Hospital; Dr. Chung-Hsiang Liu, China Medical University Hospital, Neurology 

Department; Dr. Shey-Lin  Wu, Changhua Christian Hospital-Neurology; Dr. Jiann-Der Lee, Chang-

Gung Medical Foundation Chiayi; Dr. Chih-Hung Chen, National Cheng Kung University Hospital; Dr 

Huey-Juan  Lin , Chi Mei Medical Center; Dr Ruey-Tay  Lin, Kaohsiung Medical University Hospital; Dr 

Wei-Hsi  Chen, Chang-Gung Medical Foundation Kaohsiung; Dr Yu Sun, En Chu Kong Hospital 

 

Thailand 

National Lead Investigator: Nijasri Charnnarong Suwanwela 

Prof. Nijasri Charnnarong Suwanwela, Division of Neurology, Department of Medicine; Dr. Tasanee 

Tantirittisak, Prasat Neurological Institute; Dr. Sombat Muengtaweepongsa, Thammasat University 

Hospital; Assist. Prof. Yongchai Nilanont, Division of Neurology, Siriraj Hospital; Asso.Prof. Somsak 

Tiamkao, Medicine, Srinagarind Hosp., KHON KAEN; Dr. Chesda Udommongkol, Division of 

Neurology, Phramongkutklao Hospital; Dr. Kanokwan Watcharasaksilp, Neurology, 

MaharajNakornChiangMai Hospital; Dr. Witoon  Jantararotai, Chonburi Hospital 

 

Turkey 

National Lead Investigator: Kursad Kutluk 

Prof. Dr. Kursad Kutluk, Dokuz Eylul University Neurology Department; Prof. Dr. Hadiye Sirin, Ege 

University Medical Faculty Neurology department; Prof. Dr. Birsen Ince, Istanbul University 

Cerrahpasa Medical Faculty Neurology; Prof. Dr. Talip Asil, Bezm-i Alem Vakıf University Hospital 

Neurology department; Murat Arsava, Hacettepe University Medical Faculty Neurology department; 

Prof. Dr. Tulay Kurt Incesu, Izmir Ataturk Research & Trainining Hospital Neurology; Assoc.Prof. Dr. 

Hulya Tireli, Haydarpasa Numune Hospital Neurology Department; Spec. Dr. Hayriye Kucukoglu, 

Bakirkoy Psychiatric Disorders Research & Training Hospital; Assoc.Prof. Dr. Fikri Ak, Ankara Numune 

Research and Training Hospital Neurology; Dr. Ali Unal, Akdeniz University Medical Faculty Neurology 

Department; Prof. Dr. Serefnur Ozturk, Selcuk University Medical Faculty Neurology Department; Prof. 

Dr. Nevzat  Uzuner, Osmangazi University Medical Faculty Neurology Department 

 



Ukraine 

National Lead Investigator: Sergii Moskovko 

Md Galyna Chmyr, Ivano-Frankivsk Regional Clinical Hospital; Md Volodymyr Lebedynets, State 

Treatm and Prev Inst “Central Clin Hosp of Ukrzalizn"; Md Vadym Nikonov, Kharkiv Municipal Clinical 

Hospital of Emergency Help; Md Lyudmyla Shulga, Municipal Institution "Lutsk City Clinical Hospital"; 

Md Volodymyr Smolanka, Uzhgorod Regional Clin Centre of Neurosurgery and Neurology; Dr. Sergii 

Moskovko, Regional Clin Psychourological Hospital n.a. O.I. Ushchenko; Md Marta Khavunka, 5-th 

Lviv City Clinical Hospital; Prof. Valentyna Yavorska, ME of Health Care "Kharkiv City Clinical Hospital 

#7"; Dr. Nataliya Tomakh, Municipal Institution "City Clinical Hospital #2"; Prof. Olexandr Kozyolkin, MI 

"City clinical Hospital # 6; Md Galyna Litovaltseva, City Clinical Hospital # 4 

 

United States 

National Lead Investigator: Scott Kasner, Daniel Laskowitz, Wayne Clark 

Dr Maarten Lansberg, Stanford University Medical Center; Dr Richard Bernstein, Feinberg School of 

Medicine of Northwestern University; Dr David Brown, Hoag Memorial Hospital Presbyterian; Dr 

Wayne Clark, Oregon Stroke Center; Dr Jonathan Dissin, Einstein Healthcare Network; Dr Carmelo 

Graffagnino, Duke University Medical Center; Dr Jonathan Harris, Neurologic Consultants PA; Dr 

William Hicks, Ohio Health Research Institute; Dr Scott Kasner, University of Pennsylvania ; Dr Irene 

Katzan, Cleveland Clinic Foundation; Dr Jeffrey Kramer, Mercy Hospital and Medical Center; Dr 

Joshua Willey, Columbia University Medical Center; Dr Scott Silliman, University of Florida Health 

Sciences; Dr Sidney Starkman, UCLA Stroke Center ; Dr David Thaler, Tufts University Medical 

Center; Dr Margaret Tremwel, Sparks Regional Medical Center; Dr Mauricio Concha, Intercoastal 

Medical Group; Dr Kumar Rajamani, Wayne State University; Dr Bhuvaneswari Dandapani, Holmes 

Regional Medical Center; Dr. Brian Silver, Rhode Island Hospital; Dr. Nathan Deal, Baylor College of 

Medicine; Dr Ira Chang, CNI Stroke Ctr/Blue Sky Neurology; Dr Ameer Hassan, Valley Baptist Medical 

Center-Harlingen; Dr Steven Rudolph, Maimonides Medical Center; Dr Kenneth Fischer, Innovative 

Medical Research of South Florida; Dr Howard Kirshner, Vanderbilt University Medical Center; Dr 

William Logan, Mercy Hospital St. Louis; Dr Sidney Mallenbaum, Carilion Roanoke Memorial Hospital; 
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