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ABSTRACT

Introduction: All large studies evaluating the
role of cilostazol versus other antiplatelet agents
in stroke prevention have been conducted in
Asia and included patients with minor stroke
or transient ischemic attack (TIA). Ours is the
first-ever trial to evaluate the safety and effi-
cacy of cilostazol versus clopidogrel in moder-
ate and moderate-to-severe ischemic stroke in
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North Africa. Accordingly, in this study we assess
the role of cilostazol as an alternative to clopi-
dogrel in Egyptian patients with first-ever non-
cardioembolic moderate or moderate-to-severe
ischemic stroke.

Methods: A total of 870 patients with moder-
ate and moderate-to-severe acute ischemic stroke
(AIS) were randomly assigned to administration
of loading and maintenance doses of cilostazol
or clopidogrel.

H. M. Refat - A. A. M. K. Ebied

Neurology Department, Faculty of Medicine Zagazig
University, Zagazig, Egypt

N. Abdelwahed

Neurology Department, Emirates Hospital Group,
Dubai, UAE

A.Z. O. Akl
Neurology Department, Faculty of Medicine, Ain
Shams University, Cairo, Egypt

E. L. A. Mahmoud
Cardiology Department, National Heart Institute,
Cairo, Egypt

S. I. Ahmed
Neurology Department, Faculty of Medicine, Al-
Azhar University, Assiut, Egypt

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s40120-025-00739-5&domain=pdf
http://orcid.org/0000-0002-0337-349X

928

Neurol Ther (2025) 14:927-948

Results: Of the 870 patients included in our
trial, 37 (8.7%) in the cilostazol arm and 59
(13.6%) in the clopidogrel arm experienced
a new stroke (HR 0.53; 95% CI, 0.33-0.84;
P=0.007). Twelve participants (2.8%) in the
cilostazol group and 235 patients (5.7%) in the
clopidogrel group experienced drug-related hem-
orrhagic complications (HR 0.25; 95% CI, 0.12-
0.53; P=0.001). Patients with hypertension who
received cilostazol had significantly lower rates
of recurrent hemorrhagic and ischemic stroke.
Conclusion: Egyptian patients with non-car-
dioembolic moderate and moderate-to-severe
ischemic stroke who received cilostazol within
the first 24 h of symptoms had significantly
lower rates of hemorrhagic transformation of
brain infarction and peripheral hemorrhagic
complications than those who received clopi-
dogrel. Patients with hypertension achieved
the greatest benefit from cilostazol, as they
experienced a significant reduction in recurrent
ischemic and hemorrhagic infarction. There
were no significant differences between the
two groups regarding the modified Rankin scale
(mRS) score after 3 months or in the non-hem-
orrhagic side effects. Our results were derived
from a single-blinded study; a more extensive,
double-blinded, multinational study is needed
for the results to be generalizable worldwide.
Trial Registration: Retrospectively registered,
ClinicalTrials.gov, NCT06242132, 27-01-2024.

Keywords: Cilostazol; Egypt; Clopidogrel;
Moderate ischemic stroke; Moderate-to-severe
stroke

Why carry out this study?

The use of antiplatelet therapy in acute
ischemic stroke (AIS) produces better
functional outcomes.

All large studies evaluating the role of
cilostazol versus other antiplatelet agents in
stroke prevention have been conducted in
Asia and included patients with minor stroke
or transient ischemic attack (TIA).

We aimed to evaluate the efficacy and safety
of cilostazol as an alternative to clopidogrel
in patients with moderate and moderate-to-
severe ischemic stroke to support the tailored
use of antiplatelet agents in patients at
higher risk for hemorrhagic complications.

What was learned from the study?

Egyptian patients with moderate and
moderate-to-severe ischemic stroke who
received cilostazol had significantly lower
rates of hemorrhagic transformation of
brain infarction and peripheral hemorrhagic
complications than those who received
clopidogrel.

There were no significant differences between
the cilostazol and clopidogrel arms regarding
the modified Rankin scale (mRS) score after

3 months and the non-hemorrhagic side
effects.

INTRODUCTION

Antiplatelet medications are the most important
agents for reducing the risk of recurrent stroke,
myocardial infarction, and other vascular
occlusive syndromes that develop after ischemic
stroke [1, 2]. Non-cardioembolic moderate and
moderate-to-severe ischemic strokes differ from
minor stroke and transient ischemic attack
(TTA), as the latter necessitate the use of a single
antiplatelet agent as a secondary preventive
agent, compared to dual antiplatelet treatment
following minor stroke and TIA [3]. Moderate
and moderate-to-severe ischemic stroke are
also associated with higher rates of poor post-
stroke outcome and higher risk of hemorrhagic
transformation of brain infarction [4, 5].

When cilostazol was compared with aspirin
and ticlopidine, it showed comparable ability
to inhibit platelet reactivity and aggregation
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to that produced by ticlopidine and aspirin,
while also producing fewer hemorrhagic side
effects [6, 7]. Although clopidogrel is one of
the commonest antiplatelet agents used for
secondary prevention of stroke and ischemic
heart disease, 20-50% of individuals exhibit
clopidogrel resistance or poor response. As a
result, other antiplatelet agents are used to
prevent ischemic stroke recurrence [8, 9].

All large studies with sufficient power that
have evaluated the role of cilostazol in stroke
prevention have been conducted in Asia and
included patients with acute minor stroke or
TIA [10]. Therefore, we aimed to evaluate the
efficacy and safety of cilostazol as an alternative
to clopidogrel in moderate and moderate-to-
severe ischemic stroke to support the tailored use
of antiplatelet agents such as cilostazol, which
has a lower risk of hemorrhagic complications,
especially in patients with large infarction
core and high baseline National Institutes of
Health Stroke Scale (NIHSS) score, such as those
with moderate and moderate-to-severe stroke,
which has a higher incidence of hemorrhagic
complications [11].

METHODS

Trial Design

Our trial aimed to assess the efficacy and safety
of cilostazol in comparison with clopidogrel in
Egyptian patients who suffered from a first-ever
non-cardioembolic moderate or moderate-to-
severe ischemic stroke.

Ethical Approval

Our study was approved by the ethical
committee of Kafr El-Sheikh University
(reference number KFSIRB200-145). We obtained
formal written consent from the patients or
their next of kin if the patients were illiterate
or critically ill. Our study did not contain any
identifiable information regarding our patients.

We assessed all patients who experienced
a first-ever moderate or moderate-to-severe
ischemic stroke and presented at Kafr El-Sheikh

University Hospital, Al Obour Insurance
Hospital in Kafr El-Sheikh, or El-Sahel Teaching
Hospital in Cairo between 1 October 2022 and
1 October 2024; the last patient joined the trial
on 5 September 2024.

Both the cilostazol group and clopidogrel
group comprised 435 patients, for a total of 870
patients, with 145 patients recruited for each
group from Kafr El-Sheikh University Hospital,
Al-Obour Insurance Hospital, and El-Sahel
Teaching Hospital.

All the participants underwent randomization
on admission and were administered the
antiplatelet agents within 24 h after stroke
onset. Patients received cilostazol or clopidogrel
in a 1:1 ratio according to a computer-based
randomization plan with a four-block size.

Our trial was retrospectively registered, as
the principal investigator delayed the study’s
registration until most data acquisition
was completed for confidentiality reasons
concerning the study methods. Moreover, when
the trial was started, we were unfortunately
unaware of the policy of the International
Committee of Medical Journal Editors (ICMJE),
which requires prospective registration of all
interventional clinical trials. We registered
the trial at ClinicalTrials.gov (identifier no.
NCT06242132, 27-01-2024) as soon as we
became aware of this policy.

Participants

The trial included male and female patients
who had experienced acute first-ever non-
cardioembolic moderate or moderate-to-severe
ischemic stroke. The study had two parallel
groups: group A, which involved 435 patients
who received cilostazol, and group B, comprising
4335 patients who received clopidogrel.

Eligibility Criteria

Inclusion Criteria

The study included male and female patients,
aged 18-75 years, who had experienced acute

first-ever non-cardioembolic moderate or
moderate-to-severe ischemic stroke. Moderate
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stroke was diagnosed when patients had an
NIHSS score between 5 and 15, while moderate-
to-severe stroke was diagnosed for NIHSS scores
from 16 to 20 [12, 13]. All participants were
administered antiplatelet therapy during the
24 h after the onset of stroke symptoms. Patients
older than 75 years were excluded in order to
decrease the probability of atrial fibrillation (AF),
which increases with increasing age [14, 15].
Participants who had experienced previous TIA
were allowed to be included in our study.

Exclusion Criteria

We did not include any patient who received
antiplatelet, anticoagulant, or alteplase agents
during the 72 h before randomization to prevent
the effects of such treatment from obscuring
the evaluation of our treatment safety [3]. In
addition, we ruled out patients whose NIHSS
score was less than 4 or greater than 20 and
patients with neurological diseases associated
with recurrent neurological deficits, such as
epilepsy, multiple sclerosis, or head trauma
followed by neurological deficit.

We excluded patients with cardiovascular
disorders in which cilostazol was
contraindicated, such as unstable angina,
myocardial infarction, and heart failure
(defined as ejection fraction <40% of normal in
echocardiography) [16], and patients who had
undergone percutaneous coronary intervention
within the previous 6 months, as cilostazol has
a positive inotropic effect and increases the risk
of mortality in patients with heart failure [17].

We also excluded patients who had suffered
cardioembolic stroke. Cardioembolic stroke
was suspected when the patient experienced
conditions associated with a cardiac source of
emboli such as mechanical cardiac valves, AF,
or patent foramen ovale [18, 19]. Clinical AF
was diagnosed when there was at least 30 s of
cardiac thythm demonstrating the absence of
P waves and irregular RR intervals in a 12-lead
electrocardiogram (ECG) [20].

We excluded patients who were regular users
of medications affecting cilostazol metabolism,
such as macrolide antibiotics, proton pump
inhibitors (e.g., omeprazole), and sertraline [21],
and drugs affecting clopidogrel metabolism,

such as proton pump inhibitors, statins, and
rifampin [22]. We did not include patients who
underwent carotid, cerebrovascular, or coronary
revascularization during the first week of the
trial to avoid clouding of efficacy and safety
analysis.

Our study did not include patients who
experienced recurrent ischemic stroke
detected from their clinical data or magnetic
resonance imaging (MRI) brain findings. In
addition, we excluded patient who experienced
hypersensitivity to cilostazol or clopidogrel and
patients who had an international normalization
ratio (INR) greater than 1.4, prothrombin time
(PT) greater than 18 s, or<100,000 platelets per
microliter.

We did not include patients who experienced
organ failure such as renal failure or liver cell
failure, those with active malignancies, or those
with a history of active peptic ulcer bleeding
within the last year. We also excluded pregnant
and lactating women, patients with cerebral
venous thrombosis, and patients with stroke
associated with cardiac arrest.

Interventions

Treatment Dosing

The trial comprised two arms. Arm A consisted
of 435 patients who were administered a 200 mg
loading dose of cilostazol within 24 h after stroke
symptoms, then continued on 100 mg twice
daily until the 90th day after stroke onset. Arm
B included 435 patients who were administered
a 300 mg loading dose of clopidogrel within
24 h after stroke symptoms, then continued on
75 mg per day until the 90th day after stroke
onset.

Outcome Assessment

All the participants underwent thorough clinical
assessment using the NIHSS and modified
Rankin scale (mRS), which is a free single-item
global outcome rating scale for determining
post-stroke functionality in patients and which
requires no formal training [23]. All patients
underwent computerized tomography (CT)

A\ Adis



Neurol Ther (2025) 14:927-948

931

and MRI imaging of brain vessels (including
T1-weighted [T1W], T2W, fluid-attenuated
inversion recovery [FLAIR], diffusion-weighted
imaging [DWI], T2-weighted gradient echo,
computed tomography angiography [CTA],
or magnetic resonance angiography [MRA]
if CTA was contraindicated) to rule out brain
hemorrhage and confirm ischemic stroke
diagnosis. We performed a follow-up brain CT 2
and 7 days after stroke to diagnose hemorrhagic
infarction and assessed its type using the
European Cooperative Acute Stroke Study
(ECASS) classification [11, 24].

Follow-Up

During assessment for eligibility and before
randomization, we performed a 12-lead routine
ECG and transthoracic echocardiography (TTE)
for all the participants to rule out heart failure,
myocardial infarction, atrial fibrillation, and
valvular heart diseases. After randomization
and administering antiplatelet loading doses,
we performed 24-h cardiac rhythm monitoring
for each patient and found that five patients
in the cilostazol group and four patients in the
clopidogrel group had atrial fibrillation. These
patients started anticoagulant therapy [25] and
were included in the intention-to-treat analysis.

Each participant in our study underwent
carotid duplex and basic laboratory tests,
including a complete blood count, coagulation
profile, lipid profile, blood glucose assessment,
and liver function tests. We diagnosed diabetes
when fasting plasma glucose level was greater
than 126 mg/dl, casual plasma glucose was
greater than 200 mg/dl, or HbA1C was more
than 6.5 [26]. We evaluated blood pressure and
diagnosed hypertension according to the 2020
International Society of Hypertension Global
Hypertension Practice Guidelines when systolic
blood pressure was greater than 140 mmHg
and/or diastolic blood pressure was greater than
90 mm/Hg in two or more different office visit
measurements [27].

We followed up with our participants for
90 days via telephone twice weekly and an
interview once per month in our hospital. If
any patient had recurrent stroke symptoms, we
advised them to come to the hospital for brain

imaging and assessment of their neurological
condition.

The mRS and NIHSS used in the trial are
free scales that require no formal training or
permission and can be used by any neurologist.

Endpoints
Primary Endpoints

The primary efficacy endpoint of the study was
the occurrence of a new stroke (either ischemic
or hemorrhagic) within 90 days post-stroke [28].
We defined recurrent symptomatic ischemic
stroke occurring during hospitalization as the
occurrence of a new neurological manifestation
or neurological deterioration associated with the
following features: an increase in NIHSS score
by more than 2 points, an increase in NIHSS
sub-score 1a, 1b, or 1c by more than 1 point, or
an increase in NIHSS sub-score 5a, 5b, 6a, or 6b
by more than 1 point that was associated with
new ischemic lesions on brain imaging. These
manifestations had to persist for at least 24 h
and were not related to edema, mass effect, brain
shift syndrome, or hemorrhagic transformation
of ischemic lesions [29]. We defined recurrent
symptomatic ischemic stroke occurring after
discharge from the hospital during the 3-month
follow-up period as any ischemic stroke
diagnosed by appropriate brain imaging and
associated with an NIHSS score greater than 5
and/or an increase in the mRS score by 2 points
or more in an otherwise fully recovered patient
with previous stroke [12, 13]. We performed a
follow-up brain CT 2 and 7 days post-stroke to
diagnose hemorrhagic infarction and assessed
its type using the European Cooperative Acute
Stroke Study (ECASS) classification [11, 24].
The primary safety endpoint was the
percentage of participants who experienced
treatment-related hemorrhagic complications,
evaluated using the Platelet Inhibition and
Patient Outcomes (PLATO) bleeding definitions,
which classify hemorrhagic complications into
three types, as follows: (1) Major bleeding
includes major life-threatening bleeding such as
intracranial bleeding, intrapericardial bleeding
with cardiac tamponade, and bleeding resulting
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in hypovolemic shock or severe hypotension
that requires the use of vasopressors or surgery;
clinically overt or apparent bleeding associated
with a decrease in hemoglobin of more than
5 g/dL or requiring transfusion of >4 units of
whole blood or packed red blood cells (PRBCs);
other bleeding including significantly disabling
events (e.g., intraocular with permanent vision
loss), bleeding associated with a decrease in
hemoglobin of 3-5 g/dL, or bleeding requiring
transfusion of 2-3 units of whole blood or
PRBCs. (2) Minor bleeding is defined as bleeding
requiring medical intervention to stop or treat
bleeding (e.g., epistaxis requiring a visit to
a medical facility for packing). (3) Minimal
bleeding includes all other bleeding (e.g.,
bruising, bleeding gums, oozing from injection
sites) not requiring intervention or treatment
[30].

Secondary Endpoints

The study had four secondary efficacy endpoints:
the percentage of participants who experienced
a composite of myocardial infarction, new
stroke, or death due to vascular events within
the follow-up period; the percentage of
patients who experienced new ischemic stroke;
the percentage of participants who had an
unfavorable outcome with an mRS greater than
2 [31, 32] after 3 months; and the percentage
of new symptomatic stroke (either ischemic or
hemorrhagic) within 90 days post-stroke. The
study had two secondary safety endpoints: the
percentage of participants who experienced
hemorrhagic transformation of brain infarction,
where symptomatic hemorrhagic transformation
of brain infarction was defined as parenchymal
hematoma (PH) occurring following ischemic
stroke and causing an increase in the NIHSS score
by 4 points or more [33]; and the percentage of
participants who experienced treatment-related
side effects assessed via questionnaire.

Sample Size

We used PASS Power Analysis and Sample Size
software (v 12, NCSS) to determine our sample
size and detected that 826 patients would

provide 90% power to determine a relative risk
reduction of 50% in new stroke, either ischemic
or hemorrhagic (primary outcome), in patients
who received cilostazol compared to participants
administered clopidogrel, with a final two-sided
significance level of 95%, alpha error of 5%,
assuming an incidence of new stroke of 14.1%
[34] in patients who received clopidogrel and
a dropout rate of 5%. We estimated our final
sample size to be 870 patients, 435 in each arm.

Randomization and Blinding

An independent statistician developed a
computer-based randomization chart with a
four-block size, and the allocation sequences
were repeated within a fixed block length of 4,
so the two treatments, A and B, had six block
sequences comprising AABB, BBAA, ABAB,
BABA, ABBA, and BAAB. The participants
were randomly assigned in a one-to-one ratio
to receive either cilostazol or clopidogrel by
a specially trained and qualified nurse. All
investigators were blinded to the patients’
assignments. We arranged consecutively
numbered opaque sealed envelopes and 870
labels for each drug, labeled drug A or B. We
utilized our randomization plan to sort the
labels into envelopes numbered 1 to 870. The
envelopes were distributed equally between
the participating hospitals. The enrollment
numbers assigned to patients began with 1
and were documented in their medical records.
Next, we opened the files that matched the
patient enrollment number, and according to
the randomization, the patient was allocated to
receive either drug A or B. Drug A was cilostazol
100 mg tablets, while drug B was clopidogrel
75 mg tablets.

The study was stratified by site, and each
hospital recruited 145 patients. All the hospitals
used the same allocation concealment method,
which was sealed envelopes.

The trial did not include placebo due to
limited financial resources. Instead, patients
were instructed not to inform the examining
neurologist about their medications but to
inform the nurse. The nurse would inform
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the physician if participants experienced
medication-related side effects.

We conducted the follow-up visits, and
a qualified nurse performed the follow-up
calls. The participants were counseled to go
to the hospital if they experienced medical
deterioration.

We directed the nurses to strictly report every
adverse effect, adherence issue, and clinical
event reported by any patient. We did not use
a placebo as we did not have funds from our
university or the pharmaceutical companies to
manufacture a placebo, owing to the economic
crisis in Egypt, which has prevented many
pharmaceutical companies from participating
in clinical trials.

Statistical Analysis of the Data

A two-sided analysis of the data was performed
by an independent statistician using the IBM
SPSS software package (version 20.0, IBM Corp.,
Armonk, NY, USA). The analysis of safety and
efficacy endpoints depended primarily on
the intention-to-treat principle, and we also
performed per-protocol analysis to evaluate
the impact of drug discontinuation on the trial
outcomes. We used the Shapiro-Wilk test to
assess the distribution of the quantitative data.
Data were expressed as mean * SD if they were
normally distributed or median and interquartile
range (IQR) if they were non-normally
distributed. We utilized the Mann-Whitney U
test to compare the non-normally distributed
quantitative data and Pearson’s chi-square test
to compare the qualitative data. We determined
statistically significant variations between the
two groups if the P-value was less than 0.0S5.
As we had more than one secondary efficacy
endpoint, we utilized Bonferroni correction to
avoid type I statistical errors, and we regarded
variations between the two groups as statistically
significant if the P-value was less than 0.013.
We also had two secondary safety outcomes,
so we again utilized Bonferroni correction to
avoid type I statistical error, and we considered
variations between the two groups statistically
significant if the P-value was less than 0.03. We
performed the Kaplan-Meier test for survival

analysis and the log-rank test to evaluate the
effect of each treatment on the occurrence of
different endpoints. The hazard ratio (HR) with
a 95% confidence interval (CI) was calculated
using Cox regression analysis, and the HR was
considered significant if the CI did not include
1. We adjusted some patient characteristics in
our Cox regression model, including previous
TIA, number with prior antiplatelet treatment,
gender, type of circulation affected, age, smoking
status, dyslipidemia, diabetes mellitus, and
Trial of ORG 10172 in Acute Stroke Treatment
(TOAST) classification of stroke.

RESULTS

We assessed the eligibility of 1340 patients to
participate in our trial. Of those, 470 were not
included in the randomization process for the
following reasons: 42 patients had heart failure,
45 used cilostazol or clopidogrel regularly, 89
used anticoagulants regularly, 48 did not agree
to be included in the trial, 21 were candidates
for mechanical thrombectomy, 30 suffered from
renal failure, 53 had thrombocytopenia with
platelet count of<100,000, 61 had an NIHSS
score<3, 59 had an NIHSS score>25, and 22 had
liver cell failure. Finally, 870 patients (661 [76%)]
male and 209 [24%] female) were assigned in a
one-to-one ratio to receive either cilostazol or
clopidogrel. A total of 829 patients completed
the 3-month follow-up study, as shown in Fig. 1.

A total of 41 patients did not complete the
study follow-up period, of which 20 patients
(2.3%; seven in the cilostazol group and 13
in the clopidogrel group) developed major
hemorrhagic complications, four patients (0.5%;
two in each group) were lost to follow-up, eight
patients (0.9%; five in the cilostazol group, three
in the clopidogrel group) were not adherent
to the treatment protocol as they received
treatment irregularly, and nine patients (1%;
five in the cilostazol group and four in the
clopidogrel group) stopped our trial treatment
prematurely and used other antiplatelet agents.

A total of 870 patients were included in the
intention-to-treat analysis (435 patients in
each group), and 849 patients were included
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[ Screening ]

Assessed for eligibility (n=1340)

470 patients were ruled out from the randomization of which 42 patients had heart failure, 45 patients were on regular
use of cilostazole or clopidogrel, 89 patients were on regular use of oral anticoagulants, 48 patients refused participation
,21 patients received endovascular thrombectomy, 30 patients had renal failure, 53 patients had Platelet count <
100,000, 61 patients had NIHSS < 3, 59 patients had NIHSS > 25, and 22 had liver cell failure

Randomized (n=870)

Allocation ] l

#435 patients allocated to cilostazol 200 mg loading
dose then 100 mg /12 hours for 3 months

#435 patients allocated to clopidogrel 300 mg loading
dose then 75 mg daily for 3 months

[ Follow-Up J

v

¢19 (4.4%) had premature permanent drug
discontinuation
7 patients had hemorrhagic complications
2 patients were non-adherent to the study protocol
5 patients decided to stop treatment
5 patients had atrial fibrillation

v

#22 (5.1%) had premature permanent drug
discontinuation
13 patients had hemorrhagic complications
2 patients were non-adherent to the study protocol
3 patients decided to stop treatment
4 patients had atrial fibrillation

[ Analysis

)

!

+435 patients were included in the Intention-to-treat safety
and efficacy analysis

VL

#435 patients were included in the Intention-to-treat safety
and efficacy analysis

Fig.1 Study flow diagram. NIHSS: National Institutes of Health Stroke Scale

in the per-protocol analysis (423 patients in
the cilostazol group and 426 in the clopidogrel
group).

We did not detect any significant
abnormalities in the baseline features of the two
groups, as shown in Table 1.

We found that 37 (8.5%) patients in
the cilostazol group and 59 (13.6%) in the

clopidogrel group experienced a new stroke
(either hemorrhagic or ischemic) (HR 0.53; 95%
CI, 0.33-0.84; P=0.007), as shown in Table 2 and
Fig. 2.

Thirty-three (7.6%) patients in the cilostazol
group and 49 (11.3%) in the clopidogrel group
experienced a new ischemic stroke (HR 0.65;
95% CI, 0.42-1.02; P=0.06), while 57 (13.1%)
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Table 1 Bascline characteristics for all participants

Characteristics Cilostazol group Clopidogrel group P-value
(n=435) (n=435)
Age (years), 7 (%)
18-27 18.0 (4.1%) 13.0 (3.0%) 0.40
28-37 28.0 (6.4%) 23.0 (5.3%)
38-47 70.0 (16.1%) 79.0 (18.2%)
48-57 110.0 (25.3%) 100.0 (23.0%)
58-67 94.0 (21.6%) 116.0 (26.7%)
68-75 115.0 (26.4%) 104.0 (23.9%)
Male, 7 (%) 335.0 (77.0%) 326.0 (74.9%) 0.48
Time to treatment, h, median (IQR) 8.5 (8.0-10.0) 8.5 (8.0-9.5) 0.58
Medical history, 7 (%)
Smoker 228.0 (52.4%) 209.0 (48.0%) 0.20
Dyslipidemia 329.0 (75.6%) 318.0 (73.1%) 0.39
Diabetes mellitus 174.0 (40.0%) 156.0 (35.9%) 0.21
Hypertension 268.0 (61.6%) 284.0 (65.3%) 0.26
[HD 270.0 (62.1%) 286.0 (65.7%) 0.44
Baseline NIHSS, median (IQR) 11.0 (7-13) 11.0 (7-12) 0.37
TOAST classification, 7 (%)
Small vessel occlusion 256.0 (58.9%) 266.0 (61.1%) 0.35
Stroke of undetermined etiology 31.0 (7.1%) 38.0 (8.7%)
Large arterial atherosclerosis 148.0 (34.0%) 131.0 (30.1%)
Previous TIA, 7 (%) 102.0 (23.4%) 94.0 (21.6%) 0.52
Prior antiplatelet treatment, 7 (%) 41.0 (9.4%) 51.0 (11.7%) 0.27
Prior statin treatment, 7 (%) 27.0 (6.2%) 21.0 (4.8%) 0.37
Anterior circulation stroke, 7 (%) 298.0 (68.5%) 287.0 (66.0%) 0.43

IHD ischemic heart disease; JQR interquartile range; INIHSS National Institutes of Health Stroke Scale; TOAST Trial of
Org 10172 in Acute Stroke Treatment; 774 transient ischemic attack

patients in the cilostazol group and 77 (17.7%)
in the clopidogrel group experienced a compos-
ite of a new stroke, MI, or death due to vascular
insult (HR 0.72; 95% CI, 0.51-1.03; P=0.07). In
addition, 224 (51.5%) patients in the cilostazol
group and 252 (57.9%) in the clopidogrel group
had an unfavorable mRS score after 3 months

(HR 0.69; 95% CI, 0.58-1.04; P= 0.09), and 19
(4.4%) patients in the cilostazol group and 32
(7.4%) in the clopidogrel group had recurrent
symptomatic new stroke (either hemorrhagic or
ischemic) (HR 0.47; 95% CI 0.37-0.79; P 0.01),
as shown in Table 2.
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Table 2 Analysis of efficacy and safety outcomes in all patients

Efficacy outcomes Cilostazol group Clopidogrel group Hazard ratio (95% CI) P-value
(n=435) (n=435)
Primary efficacy outcome
New stroke 37.0 (8.5%) 59.0 (13.6%) 0.53 (0.33-0.84) 0.007**
Secondary efficacy outcomes
Composite of new stroke, ML, death 57.0(13.1%)  77.0 (17.7%) 0.72 (0.51-1.03) 0.07
New ischemic stroke 33.0 (7.6%) 49.0 (11.3%) 0.65 (0.42-1.02) 0.06
Unfavorable outcome, mRS score of > 2 after 224 (51.5%) 252.0 (57.9%) 0.69 (0.58-1.04) 0.09
90 days
New symptomatic stroke 19.0 (4.4%) 32.0 (7.4%) 0.47 (0.37-0.79) 0.01**
Primary safety outcome
Total hemorrhagic complications 12.0 (2.8%) 25.0 (5.7%) 0.25 (0.12-0.53) 0.001**
Secondary safety outcomes
Total drug-related hemorrhagic 4.0 (0.9%) 10.0 (2.3%) 0.34 (0.23- 0.74) 0.008**
transformation of infarction
Hemorrhagic infarction (HI) type 1and 2 3.0 (0.7%) 4.0 (0.9%) 0.73 (0.63-1.13) 0.32
Parenchymal hematoma (PH) type 1and2 1.0 (0.2%) 6.0 (1.4%) 0.29 (0.25-0.67) 0.01%*
Patients with drug-related non-hemorrhagic ~ 43.0 (9.9%) 39.0 (9.0%) 0.81 (0.51-1.20) 0.41

complications

Incidence of recurrent stroke, composite event outcome, unfavorable outcome, hemorrhagic complications, and non-

hemorrhagic complications determined by Kaplan—Meier estimates of the percentage of patients with events at 90 days

CI confidence interval; M1 myocardial infarction; 72RS modified Rankin scale

**Statistically significant at P<0.05 for primary efficacy and primary safety outcomes; statistically significant at adjusted

P <0.013 for secondary efficacy outcomes; statistically significant at adjusted P < 0.03 for secondary safety outcomes

Eighteen (4.1%) patients in the cilostazol
group and 26 (6.0%) in the clopidogrel group
experienced recurrent symptomatic ischemic
stroke (HR 0.49; 95% CI 0.53-1.03; P 0.08).
Twelve patients (2.8%) in the cilostazol group
experienced treatment-related hemorrhagic side
effects, of which six participants had minimal
hemorrhagic complications, two had minor
hemorrhagic complications, and four had
major hemorrhagic complications. In the clopi-
dogrel arm, 25 participants (5.7%) experienced
treatment-related hemorrhagic side effects, of
which 11 had minimal hemorrhagic complica-
tions, four had minor hemorrhagic complica-
tions, and 10 experienced major hemorrhagic

complications (HR 0.25; 95% CI, 0.12-0.53;
P=0.001) (Table 2, Fig. 3).

Forty-three (9.9%) patients in the cilostazol
group experienced drug-related non-
hemorrhagic side effects, of which 14 patients
(3.2%) reported headache, eight (1.8%) suffered
from diarrhea, 12 (2.8%) had palpitations,
five (1.1%) had dizziness, nine (2.1%) had
tachycardia, and four (0.9%) had nausea and
vomiting. In comparison, 39 (9.0%) patients
in the clopidogrel group had drug-related non-
hemorrhagic side effects, of which 12 patients
(2.8%) reported nausea and vomiting, seven
(1.6%) had diarrhea, 10 (2.3%) experienced
back pain, five (1.1%) had chest tightness, and
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Fig.2 Incidence of any stroke among all patients

seven (1.6%) had headache (HR 0.81; 95% CiI,
0.51-1.20; P=0.41), as shown in Table 2.

Five patients in the cilostazol group and three
patients in the clopidogrel group decided to stop
treatment prematurely due to intolerable side
effects, mainly headache and palpitations in the
cilostazol group and nausea and vomiting in the
clopidogrel group (HR 0.62; 95% CI, 0.47-1.13;
P=0.26).

We performed a subgroup analysis to com-
pare the safety and efficacy of cilostazol versus
clopidogrel in hypertensive patients. We found
that 24 (9%) patients in the cilostazol group
and 40 (14.1%) in the clopidogrel experienced
new stroke, either ischemic or hemorrhagic (HR
0.48; 95% CI, 0.28-0.82; P=0.007), as shown in
Table 3 and Fig. 4.

We also found that 21 (7.8%) patients in the
cilostazol group and 35 (12.3%) in the clopi-
dogrel group had recurrent ischemic stroke (HR
0.48; 95% CI, 0.27-0.86; P=0.014), as shown in
Table 3 and Fig. S.

Twelve (4.5%) participants in the cilostazol
arm and 19 (6.7%) in the clopidogrel group had
recurrent symptomatic ischemic infarction (HR
0.42; 95% CI, 0.33-0.84; P=0.013).

Thirty-six (13.4%) participants in the
cilostazol arm and 52 (18.3%) participants
in the clopidogrel arm had a new stroke,
MI, or death due to vascular insult (HR
1.35; 95% CI, 0.99-2.40; P=0.06), and 139
(51.9%) participants in the cilostazol arm
and 165 (58.1%) in the clopidogrel arm had
an unfavorable mRS score after 90 days (HR
1.42; 95% CI, 0.94-2.23; P 0.07). Also 13 (4.9%)
participants in the cilostazol arm and 23 (8.1%)
in the clopidogrel group had new symptomatic
stroke (HR 0.38; 95% CI, 0.31-0.82; P=0.012),
Table 3

Eight participants (3%) in the cilostazol
group experienced treatment-related
hemorrhagic side effects, of which
four participants experienced minimal
hemorrhagic complications, three had minor
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Fig.3 Hemorrhagic complications among all patients

hemorrhagic complications, and one had
major hemorrhagic complications. In the
clopidogrel arm, 17 participants (6%) had drug-
related hemorrhagic complications, of which
11 patients had minimal bleeding, four had
minor bleeding, and two experienced major
bleeding (HR 0.21; 95% CI, 0.13-0.54; P=0.02),
as shown in Table 3.

Twenty-seven (10.1%) patients in the
cilostazol group had drug-related non-
hemorrhagic side effects, of which eight
patients (3.0%) had headache, five (1.9%)
had diarrhea, eight (3.0%) had palpitations,
two (0.7%) had dizziness, four (1.5%) had
tachycardia, and two (0.7%) had nausea and
vomiting. In comparison, 26 (9.2%) patients
in the clopidogrel group had drug-related
non-hemorrhagic side effects, of which eight
patients (2.8%) had nausea and vomiting, five
(1.6%) had diarrhea, seven (2.5%) had back

pain, two (0.7%) had chest tightness, and
four (1.4%) had headache (HR 0.67; 95% CI,
0.36-1.13; P=0.37), as shown in Table 3.

Three patients in the cilostazol group and two
patients in the clopidogrel group decided to stop
treatment prematurely due to intolerable side
effects, mainly headache and palpitations in the
cilostazol group and nausea and vomiting in the
clopidogrel group (HR 0.57; 95% CI, 0.53-1.26;
P=0.34).

In the per-protocol analysis, we found that
37 (8.7%) patients in the cilostazol group and
59 (13.8%) in the clopidogrel group experienced
a new stroke (either hemorrhagic or ischemic)
(HR 0.42; 95% (I, 0.38-0.89; P=0.02), as shown
in Table 4.

Thirty-three (7.8%) patients in the cilostazol
group and 49 (11.5%) in the clopidogrel group
experienced a new ischemic stroke (HR 0.61;
95% CI, 0.49-1.08; P=0.067), while 57 (13.5%)
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Table 3 Analysis of efficacy and safety outcomes in hypertensive patients

Efficacy outcomes Cilostazol group Clopidogrel group Hazard ratio (95% CI) P-value
(n=268) (n=284)
Primary efficacy outcome
New stroke 24.0 (9.0%) 40.0 (14.1%) 0.48 (0.28-0.82) 0.007*
Secondary efficacy outcomes
Composite of new stroke, M1, death 36.0 (13.4%) 52.0 (18.3%) 1.53 (0.99-2.40) 0.06
New ischemic stroke 21.0 (7.8%) 35.0 (12.3%) 0.48 (0.27-0.86) 0.014*
Unfavorable outcome, mRS score > 2 after 139 (51.9%) 165.0 (58.1%) 1.42 (0.94-2.23) 0.07
90 days
New symptomatic stroke 13.0 (4.9%) 23.0 (8.1%) 0.38 (0.31-0.82) 0.012*
Primary safety outcome
Total hemorrhagic complications 8.0 (3.0%) 17.0 (6.0%) 0.21 (0.13-0.54) 0.02*
Secondary safety outcomes
Drug-related hemorrhagic transformation of 3.0 (1.1%) 7.0 (2.5%) 0.31 (0.15- 0.53) 0.02*
infarction
Hemorrhagic infarction (HI) type 1 and 2 2.0 (0.7%) 3.0 (1.1%) 0.62 (0.58-1.27) 0.53
Parenchymal hematoma (PH) type 1 and 2 1.0 (0.4%) 4.0 (1.4%) 0.27 (0.22-0.61) 0.03*
Drug-related non-hemorrhagic complications  27.0 (10.1%) 26.0 (9.2%) 0.67 (0.36-1.13) 0.37

Incidence of recurrent stroke, composite event outcome, unfavorable outcome, hemorrhagic complications, and non-

hemorrhagic complications determined by Kaplan—Meier estimates of the percentage of patients with events at 90 days

CI confidence interval; RS modified Rankin scale

**Statistically significant at 2<0.05 for primary efficacy and primary safety outcomes; statistically significant at adjusted
P <0.013 for secondary eflicacy outcomes; statistically significant at adjusted P < 0.03 for secondary safety outcomes

patients in the cilostazol group and 77 (18.1%)
in the clopidogrel group had a composite of a
new stroke, MI, or death due to vascular insult
(HR 0.64; 95% CI, 0.63-1.11; P=0.08). A total
of 224 (53%) patients in the cilostazol group
and 252 (59.2%) in the clopidogrel group had
an unfavorable mRS score after 3 months (HR
0.54; 95% ClI, 0.61-1.09; P 0.08), and 19 (4.5%)
patients in cilostazol group and 32 (7.5%) in
clopidogrel group had a recurrent symptomatic
new stroke (either hemorrhagic or ischemic) (HR
0.41; 95% CI 0.38-0.82; P 0.011), as shown in
Table 4.

Twelve participants (2.8%) in the cilostazol
group experienced treatment-related hemor-
rhagic side effects, of which six participants had

minimal hemorrhagic complications, two had
minor hemorrhagic complications, and four
participants had major hemorrhagic complica-
tions. In the clopidogrel arm, 25 participants
(5.7%) had treatment-related hemorrhagic side
effects, of which 11 patients had minimal hem-
orrhagic complications, four had minor hemor-
rhagic complications, and 10 experienced major
hemorrhagic complications (HR 0.23; 95% ClI,
0.19-0.63; P=0.006), Table 4.

Forty-three (10.2%) patients in the cilostazol
group and 39 (9.2%) in the clopidogrel group
experienced drug-related non-hemorrhagic side
effects (HR 0.74; 95% CI, 0.47-1.28; P=0.43), as
shown in Table 4.
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Fig. 4 Incidence of any stroke in hypertensive patients

DISCUSSION

Cilostazol is a selective, reversible
phosphodiesterase III (PDE-III) inhibitor that
increases cyclic adenosine monophosphate
(cAMP) levels in platelets, leading to improving
endothelial cell function and reducing the
number of platelets partially activated by
interacting with activated endothelial cells
[35, 36]. Cilostazol inhibits shear stress-
induced platelet aggregation and enhances the
antiplatelet effects of the endothelium-derived
prostacyclin (PGI2), which inhibits intra-arterial
thrombosis [37, 38].

Although cilostazol is widely used in some
parts of Asia, it is not commonly used in Africa,
Europe, or the USA due to its unavailability,

246 244
245 244

higher cost than aspirin, and unfamiliarity of
physicians with cilostazol [39].

Our study focused on evaluating the efficacy
and safety of cilostazol in patients with
moderate and moderate-to-severe ischemic
stroke to support the tailored use of antiplatelet
agents such as cilostazol, which has a lower
risk of hemorrhagic complications, especially
in patients with large infarction core and high
baseline NIHSS score, such as moderate and
moderate-to-severe stroke, which has a higher
incidence of hemorrhagic complications [11].

Our study included patients with moderate-
to-severe stroke and excluded those with
minor stroke, as moderate-to-severe strokes
differ from minor strokes in treatment and
outcomes, with secondary prevention of minor
stroke necessitating dual antiplatelet therapy
for 3 weeks up to 3 months, while we used
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Fig.5 Incidence of ischemic stroke in patients with hypertension

single antiplatelet agents for secondary stroke
prevention in patients with moderate-to-severe
stroke [40]. Also, moderate-to-severe stroke
is characterized by a higher NIHSS score than
minor stroke, which is associated with a higher
incidence of hemorrhagic complications and
poor functional outcomes [41-46].

We followed up with patients for 3 months
in accord with many major stroke trials, such
as SOCRATES and CHANCE 2, which used 3
months as their standard follow-up period [47,
48].

Some studies showed that CYP2C19 loss-of-
function alleles occur in about 5% of Africans
[49]. Other studies reported that the North
African populations occupy an intermediate
position between European and Asian
populations regarding the prevalence of the
three CYP2C genes polymorphism [S0]. We
did not perform the genetic test for CYP2C19

loss-of-function alleles, as we did not have
sufficient funds for genetic testing. In addition,
a genetic subgroup analysis of the PLATO trial
demonstrated that ticagrelor yielded better
results than clopidogrel in acute coronary
syndromes despite the CYP2C19 genotype [51].

We performed per-protocol and intention-
to-treat analysis to evaluate the impact of
drug discontinuation on the trial outcomes.
We found that treatment discontinuation did
not affect the outcome, and the per-protocol
analysis confirmed the intention-to-treat results.

In our trial, the cilostazol group had statis-
tically significantly less frequent new strokes
(ischemic and hemorrhagic) and less frequent
hemorrhagic transformation of brain infarction
and systemic hemorrhagic side effects than the
clopidogrel group. This agrees with the find-
ings of Liu et al., who showed that the use of
cilostazol was associated with less frequent
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Table 4 Per-protocol analysis of efficacy and safety outcomes in all patients

Efficacy outcomes Cilostazol group Clopidogrel group Hazard ratio (95% CI) P-value
(n=423) (n=426)
Primary efficacy outcome
New stroke 37.0 (8.7%) 59.0 (13.8%) 0.42 (0.38-0.89) 0.02*
Secondary efficacy outcomes
Composite of new stroke, ML, death 57.0 (135%)  77.0 (18.1%) 0.64 (0.63-1.11) 0.08
New ischemic stroke 33.0 (7.8%) 49.0 (11.5%) 0.61 (0.49-1.08) 0.07
Unfavorable outcome, mRS score of > 2 after 224 (53%) 252.0 (59.2%) 0.54 (0.61-1.09) 0.08
90 days
New symptomatic stroke 19.0 (4.5%) 32.0 (7.5%) 0.41 (0.38-0.82) 0.011*
Primary safety outcome
Total hemorrhagic complications 12.0 (2.8%) 25.0 (5.9%) 0.23 (0.19-0.63) 0.006™
Secondary safety outcomes
Total drug-related hemorrhagic 40 (0.9%) 10.0 (2.3%) 0.31(0.29-0.81) 0.01%*
transformation of infarction
Hemorrhagic infarction (HI) type 1and 2 3.0 (0.7%) 4.0 (0.9%) 0.69 (0.72-1.24) 0.29
Parenchymal hematoma (PH) type 1and2 1.0 (0.2%) 6.0 (1.4%) 0.22 (0.31-0.78) 0.02*
Drug-related non-hemorrhagic complications  43.0 (10.2%)  39.0 (9.2%) 0.74 (0.47-1.28) 0.43
Patients who discontinued treatment without ~ 12.0 (2.8%) 9.0 (2.1%) 0.66 (0.49-1.13) 0.49

clinical indications

Incidence of recurrent stroke, composite event outcome, unfavorable outcome, hemorrhagic complications, and non-
hemorrhagic complications determined by Kaplan—Meier estimates of the percentage of patients with events at 90 days

CI confidence interval; M1 myocardial infarction; 7R S modified Rankin scale

**Statistically significant at P<0.05 for primary efficacy and primary safety outcomes; statistically significant at adjusted

P <0.013 for secondary efficacy outcomes; statistically significant at adjusted P < 0.03 for secondary safety outcomes

hemorrhagic transformation of stroke [52]. How-
ever, our findings differ from those of Kwon
et al. [53] and Lee et al. [54], who found no sig-
nificant difference in the rates of hemorrhagic
transformation of brain infarction between
cilostazol and clopidogrel groups. In our study,
there were no significant differences in the rate
of recurrent ischemic stroke, the rate of myocar-
dial infarction, or death due to vascular compli-
cations between the two arms. These findings
agreed with Kwon et al. [53], Lee et al. [54], and
Lee et al. [55], who found no significant differ-
ence in efficacy and safety between cilostazol

and clopidogrel in secondary prevention of
ischemic stroke.

The ability of cilostazol to reduce the
incidence of new recurrent stroke without
significantly increasing hemorrhagic
complications either centrally or peripherally
compared to clopidogrel can be explained by the
fact that cilostazol functions as an endothelium-
targeted antithrombotic therapy, exerting its
action by improving endothelial cell function
and reducing the number of activated platelets.
Cilostazol inhibits primary and secondary
platelet aggregation induced by collagen,
adenosine diphosphate (ADP), and arachidonic
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acid, with a negligible effect on bleeding time
and a relatively short recovery time for platelet
function. In contrast, clopidogrel irreversibly
blocks the ADP P2Y12 receptor on platelets and
prevents platelet aggregation, resulting in longer
bleeding time [56-58].

Many other trials have shown a minimal
effect of cilostazol on bleeding time. For
example, a study evaluating the impact of
cilostazol, aspirin, and ticlopidine on bleeding
time in healthy men showed that bleeding time
was significantly prolonged with aspirin and
ticlopidine. In contrast, cilostazol did not affect
total blood loss or bleeding rate [58]. Other
studies assessing platelet function in patients
with peripheral arterial disease showed that
aspirin and clopidogrel significantly prolonged
bleeding time when used either individually or
in combination. In contrast, cilostazol did not
significantly increase the bleeding time [56].

In addition, the better safety outcomes in
the cilostazol group in our study regarding
hemorrhagic complications differed from the
findings of Kwon et al. [53], Lee et al. [54], and
Lee et al. [55]. These studies were all performed
in Asian patients, while our trial included white
patients from Egypt, and there are variations
between Asian and white patients regarding
hemostasis. Moreover, Asians are at higher
risk of bleeding and lower risk of thrombotic
complications than Caucasians [56]. Some
genetic differences could partially explain
these findings, such as factor V Leiden, a
thrombotic polymorphism in factor V.common
in white populations, which was not found in
any Japanese persons included in a wide-scale
epidemiological study [59]. In addition, for
Japanese patients with atrial fibrillation, the
risk of hemorrhagic complications increases
markedly if the international normalized ratio
(INR) is greater than 2 [60]. In contrast, in white
patients with atrial fibrillation, the target INR is
from 2 to 3 [61].

Our subgroup analysis showed that patients
with hypertension who received cilostazol had
statistically significantly lower rates of ischemic
stroke, hemorrhagic transformation of brain
infarction, and drug-related hemorrhagic
complications. Our results agreed with those of
Lee et al., who found that cilostazol significantly

reduced the risk of recurrent ischemic stroke
compared to clopidogrel. This can be explained
by the fact that cilostazol produces vasodilation
and suppresses angiotensin 2-induced
hypertensive endothelial dysfunction, leading
to decreased systolic blood pressure during
the follow-up period and eventually enhanced
protection against stroke recurrence [62].

In our discussion, we mentioned studies that
were slightly different from the setting of our
trial, such as studies that compared cilostazol
versus clopidogrel in Asians, evaluated a
dual antiplatelet regimen by comparing
cilostazol and aspirin versus clopidogrel and
aspirin, or included patients with intracranial
atherosclerosis or carotid stenosis, to
demonstrate the similarities and differences
between the outcomes of using cilostazol versus
clopidogrel as single antiplatelet agents in
patients of different ethnicity (African patients)
and different stroke severity (moderate and
moderate-to-severe stroke).

Our trial showed better safety results for
cilostazol than the THALES trial, which
compared aspirin and ticagrelor versus aspirin
alone in patients with minor stroke or TIA,
and showed that about 1.2% of patients who
received ticagrelor experienced hemorrhagic
infarction, while in our study only 0.9% of
patients who received cilostazol experienced
hemorrhagic infarction [63]. Also, the POINT
trial, which compared aspirin and clopidogrel
versus aspirin alone in patients with minor
stroke or TIA, showed that about 1.0% of
patients who received ticagrelor experienced
intracranial hemorrhage, while in our study
only 0.9% of patients who received cilostazol
experienced hemorrhagic infarction [64].

Although the absolute risk reduction (ARR)
for recurrent stroke and treatment-related
hemorrhagic complications in the cilostazol
group was small, the reduction in mortality
and morbidity associated with recurrent
stroke and antiplatelet-related hemorrhagic
complications was high, and given the recent
availability of cilostazol and clopidogrel in the
Egyptian insurance system, our findings would
lead us to recommend the use of cilostazol
over clopidogrel, as it offers a better chance
than clopidogrel for reducing the incidence of
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treatment-related hemorrhagic complications in
Egyptian patients with moderate and moderate-
to-severe ischemic stroke.

Although our trial has some advantages,
it had some limitations: The single-blinded
design is a key limitation, mainly because it
may introduce performance and detection
bias in reporting side effects. Second, all of our
participants were Egyptian, which limited our
ability to the assess different ethnicities with a
diverse genetic background. Third, the relatively
short follow-up duration does not permit us to
evaluate the long-term results of our treatment,
and fourth, the findings in the hypertensive
group were extracted from post hoc analysis,
which is vulnerable to data dredging.

In the future, further multicenter, double-
blinded studies are needed that include broader
ethnicities and involve a more extended
follow-up period of more than 1 year.

CONCLUSION

Egyptian patients with non-cardioembolic
moderate and moderate-to-severe ischemic
stroke who received cilostazol within the
first 24 h of symptoms had significantly
lower rates of hemorrhagic transformation of
brain infarction and peripheral hemorrhagic
complications than those who received
clopidogrel. Patients with hypertension
achieved the best benefit from cilostazol, as they
experienced a significant reduction in recurrent
ischemic and hemorrhagic infarction. No
significant differences were observed between
the two groups regarding mRS after 3 months
or non-hemorrhagic side effects.

Our results were derived from a single-blinded
study; therefore, a more extensive, double-
blinded, multinational study is needed for the
results to be generalizable worldwide.
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