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ABSTRACT

Introduction: Ischemic stroke ranking as the 
third leading cause of death in Thailand. It contributes
to social and economic burdens and disability due 
to recurrent hospitalizations. The treatment of 
choice for patients with minor strokes or transient 
ischemic attacks is dual antiplatelet within the first 
21 days then switch to single antiplatelet.
	 Objectives:   
 1. To investigate the incidence of recurrent 
acute ischemic stroke within 30 days whom treated 
with dual antiplatelet therapy.
 2. To find association for the incidence of
recurrent ischemic stroke within 30 days whom 
treated with dual antiplatelet therapy.
	 Materials	and	Methods: Retrospective cross-
sectional study used collected data from patients 
who received dual antiplatelet with recurrent
ischemic stroke in 30 days in Rajavithi Hospital 
during June 1,2021 - June 30,2023
	 Results: From 406 patients, the incidence of 
recurrent stroke is 8.4% and LDL is the only associ-
ated factor of 30-day recurrent stroke in ischemic 
stroke patients who received DAPT (p=0.045). 
There is no statistic significant association of
incidence for risk recurrent stroke in gender,
age, smoking, any inclusion underlying diseases, 
hormonal usage, DTX, HbA1c, SBP, brain paren-
chymal study, vascular study stroke protocol or 
TOAST classification.
	 Conclusion: The study result shows that 8.4% 
got recurrent stroke and the only significant risk 
factors is LDL. Further factors might be significant 
if the number of the populations and duration of the 
study increased.
	 Keyword:	Acute ischemic stroke, Transient 
Ischemic Attack, Diabetes mellitus, Hypertension, 
Dyslipidemia
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Introduction

 Ischemic stroke is a significant public health 

issue, ranking as the third leading cause of death 

in Thailand with an incidence of 206 per 100,000 

population. The trend is expected to rise continuously

in the future1. The mortality rate for this disease is 

approximately 10%, with 50-60% of survivors 

experiencing disabilities1. Ischemic stroke poses a 

critical global health concern, especially in countries 

entering an aging society, such as Thailand. It 

contributes to social and economic burdens and 

disability due to recurrent hospitalizations.

 Currently, the treatment involves using two 

antiplatelet medications, Aspirin and Clopidogrel, 

within the first 21 days for patients in minor strokes 

and transient ischemic attacks. This treatment

has shown benefits in managing and preventing 

recurrent cerebral infarctions, as acknowledged in 

current academic literature and clinical practices2-4.

The aim of this study is to investigate the occurrence 

of recurrent ischemic stroke within 30 days among 

patients recently treated in the hospital. The focus 

is on those who received the dual antiplatelet 

therapy to assess relevant risk factors and contribute

to effective treatment decision-making for patients.

Objective 

 1. To investigate the incidence of recurrent 

acute ischemic stroke within 30 days among 

patients with acute ischemic stroke treated with dual 

antiplatelet therapy at Rajavithi Hospital.

 2. To find the association with the incidence 

of recurrent ischemic stroke within 30 days among 

patients with acute ischemic stroke treated with dual 

antiplatelet therapy at Rajavithi Hospital.

Materials and Methods

Study	design

 A retrospective cross-sectional study used 

collected data from patients who received dual 

antiplatelet with recurrent ischemic stroke in 30 days 

in Rajavithi Hospital during June 1, 2021 - June 30, 

2023.

Characteristics	of	study	samples

 The sample group was 406 ischemic stroke 

patients who received dual antiplatelet therapy at 

Rajavithi Hospital between June 1, 2021, - June 30, 

2023.

Inclusion criteria 

 -  Age 18 and over. 

 -  Ischemic stroke was diagnosed from the 

signs and symptoms of permanent and acute 

neurological loss suggestive of ischemic stroke and/

or brain CT scan results. 

 - Have information about smoking, oral 

contraceptive pill usage, underlying diseases such 

as diabetes mellitus, hypertension, dyslipidemia, 

cardiovascular diseases

 -  Have blood test results for FBS, HbA1C, LDL

Exclusion criteria 

 - Incomplete or missing treatment history 

information in the medical record. 

 - Misdiagnosed of acute ischemic stroke

 - Loss follow up within 30 days after collecting 

data of prior event of acute ischemic stroke

Sample Size

 Sample size calculating for descriptive to 

estimate single proportion (categorical data) 
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Sample Size 

  Sample size calculating for Descriptive to estimate single proportion 
(Categorical data)  

n = number of sample size 
p = Incidence of 30-day recurrent ischemic stroke using dual antiplatelet is 4.2% 
estimated from a study by Lovett JK et al., p = 0.042 
d = 20% acceptable margin of error of  p value, d = 0.2 x 0.042 = 0.01 
α = Margin of error in estimating = Zα/2 = Z0.05 = 1.96 
 
   n = (1.96)2 x 0.042 x (1-0.042) 
              (0.01)2 
   n = 1,546 + Missing data 10%  
                                      = 1,700 
Total patients estimate for this study is 1,700. 
 
The researcher collected data from patients who received dual antiplatelet in Rajavithi 
Hospital during June 1, 2021 - June 30, 2023 approximately 406 patients. 
 
Research Methodology 

Patients with a history of diagnosed acute ischemic stroke and receiving dual 
antiplatelet therapy at Rajavithi Hospital fitted in inclusion criteria, who sought treatment 
between June 1, 2021, - June 30, 2023, were eligible based on the inclusion criteria and 
provided informed consent to participate in the research project. Some patients who had 
incomplete or missing treatment history information in the medical record , misdiagnosed 
of acute ischemic stroke or loss follow up within 30 days after collecting data of prior event 
of acute ischemic stroke would be excluded. Data collection using the match cross-
sectional method and analyzed by using SPSS version 22 (SPSS Inc, Chicago, Illinois, 
U.S.A). 
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 Total patients estimate for this study is 1,700.

 The researcher collected data from patients 

who received dual antiplatelet in Rajavithi Hospital 

during June 1, 2021 - June 30, 2023 approximately 

406 patients.

Methodology

 Patients with a history of diagnosed acute 

ischemic stroke and receiving dual antiplatelet 

therapy at Rajavithi Hospital fitted in inclusion 

criteria, who sought treatment between June 1, 

2021, - June 30, 2023, were eligible based on the 

inclusion criteria and provided informed consent to 

participate in the research project. Some patients 

who had incomplete or missing treatment history 

information in the medical record, misdiagnosed of 

acute ischemic stroke or loss follow up within 30 

days after collecting data of prior event of acute 

ischemic stroke would be excluded. Data collection 

using the match cross-sectional method and 

analyzed by using SPSS version 22 (SPSS Inc, 

Chicago, Illinois, U.S.A).

Statistical analysis 

Descriptive	statistics

 The categorical data is reported by percentage.

Continuous data with normal distribution is reported 

as means and standard deviation. If the data is not 

a normal distribution data, it is reported with median, 

minimum, maximum, and interquartile range and 

percentile Rank.

Inferential	statistics

 Categorical data were compared using the 

Chi-square test or Fisher's exact test or McNemar 

test. The uncorrelated data is compared with 

Student t-test for normal distribution data and 

Mann-Whitney U-test was used for non-normal 

distribution data. Binary logistic regression was 

used for correlation factor analysis and risk was 

reported by OR (95% CI). Determination of the

cut-off point for screening or diagnosis using the 

curve (ROC curve) and presented by AUC (Area 

under the curve). All tests were assigned a level of 

statistical significance at a p-value < 0.05.

Results 

 Table 1: The demographic data of acute 

ischemic stroke receiving dual antiplatelet. Among 

individuals in the protocol, patient with acute 

ischemic stroke who received dual antiplatelet 

57.6% are male, the mean age is 62 years (SD 

13.40), 53.7% are smoking, 67% of the patients got 

underlying diseases; 84.6% are Hypertension, 

50.7% are Diabetes mellitus, 94.1% are non-

hormonal usage.
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Table	1.  Demographic data of acute ischemic stroke receiving dual antiplatelet (n = 406)

Demographic	data	 Value

Sex

Male 234 (57.6)

Female 172 (42.4)

Age (year) 62.00 ± 13.40

Smoking

Smoking 218 (53.7)

Non-smoking 188 (46.3)

Underlying

No underlying disease 134 (33.0)

Underlying diseases 272 (67.0)

HT 230 (84.6)

DM 138 (50.7)

DLP 129 (31.8)

CAD 49 (12.1)

Hormonal

Non-hormonal usage 382 (94.1)

Hormonal usage 24 (5.9)

 Table 2: The laboratory data of acute ischemic 

stroke receiving dual antiplatelet. Among individuals 

in the protocol, patient with acute ischemic stroke 

who received dual antiplatelet the mean DTX is 

134.86 (SD 68.85), 75.9% are HbA1c<7.0, 85.2% 

are LDL ≥ 70 and the mean SBP is 158.07 (SD 

29.67).

Table	2.	 Laboratory data of acute ischemic stroke receiving dual antiplatelet (n = 406)

Laboratory	data Value

DTX  (mean) mg/dL 134.86 ± 68.85

HbA1c (mg%)

< 7.0 308 (75.9)

≥7.0 98 (24.1)

LDL (mg/dL)

< 70 60 (14.8)

≥ 70 346 (85.2)

SBP (mmHg) 158.07 ± 29.67
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 Table 3: The severity of brain imaging of 

primary stroke event. 60.9% have small lacune, 

21.5% cannot seen significant hypodensity lesion 

in brain parenchymal imaging. 23.9% have large 

vessel stenosis > 50%, 18.2% have fewer stenosis 

of large vessel in vascular study stroke protocol. 

54.9% are small vessel disease and 30.8% are 

large vessel atherosclerosis classified by TOAST 

classification.

Table	3.  Severity of brain imaging of primary stroke event (n = 406)

Imaging	data n%

Brain parenchymal imaging

Small lacune 247 (60.9)

Not seen 88 (21.5)

Giant lacune 71 (17.6)

Vascular study stroke protocol

Not done 235 (57.9)

Large vessel stenosis >50% 97 (23.9)

Large vessel stenosis ≤50% 50 (12.3)

No stenosis 24 (5.9)

TOAST classification

Small vessel disease 223 (54.9)

Large vessel atherosclerosis 125 (30.8)

Undetermined cause 42 (10.3)

Cardioembolic 10 (2.5)

Determined cause 6 (1.5)

 Table 4: The clinical outcome of event recurrent 

stroke and severity. Among individuals in the 

protocol, most of the patients with 91.6% do not get 

recurrent stroke event. Meanwhile 8.4% of them did 

with the majority 41.2% presented with ischemic 

stroke NIHSS <4, 32.4% presented with NIHSS ≥ 4.

Table	4.		 Clinical 30-day Outcome of event recurrent stroke and severity (n = 406)

Clinical	Outcome n	(%)

Recurrent stroke

Not occurred 372 (91.6)

Occurred 34 (8.4)

Severity

TIA 6 (17.6)

NIHSS <4 14 (41.2)

NIHSS ≥ 4 11 (32.4)

Hemorrhagic stroke 3 (8.8)
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 Table 5: There is no statistically significant 

difference between gender (p-value 0.611), age 

(p-value 0.385), smoking (p-value 0.418), underlying 

disease (p-value 0.290), hormonal usage (p-value 

1.000), DTX (p-value 0.355), HbA1c (p-value 0.613), 

SBP (p-value 0.800) or any type of brain parenchymal

imaging (p-value 0.368), vascular study stroke 

protocol (p-value 0.053) or etiology (p-value 0.192) 

among the groups. The only statistically significant 

association for 30-day recurrent stroke in ischemic 

stroke patients who received DAPT is LDL (p-value 

0.045).

Table	5.		 Risk factors of 30-day recurrent stroke in ischemic stroke patients receiving DAPT (n = 406)

Demographic	data	
Recurrent	ischemic	stroke

p-valueRecurrent	

(n=34)

Not	recurrent	

(n=372)

Sex 0.611

Male 21 (61.8) 213 (57.3)

Female 13 (38.2) 159 (42.7)

Age	(year) 60.09 ± 13.96 62.17 ± 13.35 0.385

Smoking 0.418

Smoking 16 (47.1) 202 (54.3)

Non-smoking 18 (52.9) 170 (45.7)

Underlying 0.290

No underlying disease 14 (41.2) 120 (32.3)

Underlying diseases 20 (58.8) 252 (67.7)

HT 18 (52.9) 212 (57.0)

DM 13 (38.2) 125 (33.6)

DLP 13 (38.2) 116 (31.2)

CAD 7 (20.6) 42 (11.3)

Hormonal 1.000

Non-hormonal usage 32 (94.1) 350 (94.1)

Hormonal usage 2 (5.9) 22 (5.9)

Laboratory data

DTX	(mg/dL) 124.38 ± 45.35 135.80 ± 70.58 0.355

HbA1c	(mg%) 0.613

< 7.0 27 (79.4) 281 (75.5)

≥7.0 7 (20.6) 91 (24.5)

LDL	(mg/dL) 0.045

< 70 9 (26.5) 51 (13.7)

≥ 70 25 (73.5) 321 (86.3)

SBP	(mmHg) 156.82 ± 31.37 158.19 ± 29.88 0.800
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Demographic	data	
Recurrent	ischemic	stroke

p-valueRecurrent	

(n=34)

Not	recurrent	

(n=372)

Brain	parenchymal	imaging 0.368

Small lacune 17 (50.0) 230 (61.8)

Not seen 10 (29.4) 77 (20.7)

Giant lacune 7 (20.6) 64 (17.2)

Vascular	study	stroke	protocol 0.053

Not done 13 (38.2) 222 (59.7)

Stenosis >50% 12 (35.3) 85 (22.8)

Stenosis ≤50% 5 (14.7) 45 (12.1)

No stenosis 4 (11.8) 20 (5.4)

TOAST	classification 0.192

Small vessel disease 14 (41.2) 209 (56.2)

Large vessel atherosclerosis 13(38.2) 112 (30.1)

Undetermined cause 4 (11.8) 38 (10.2)

Cardioembolic 2 (5.9) 8 (2.2)

Determined cause 1 (2.9) 5 (1.3)

Discussion  

 According to CHANCE trial; Aspirin and 

Clopidogrel within the first 21 days for patients

with minor strokes and transient ischemic attacks 

is the treatment of choice which shown benefits

in managing and preventing recurrent cerebral 

infarctions2-4.

 This CHANCE trial shows the incidence of 

recurrent acute ischemic stroke from 5170 patients 

at any onset is 8.2% which may assume to be 

relevant to the incidence recurrent acute ischemic 

stroke within 30 days among 406 patients with acute 

ischemic stroke treated with dual antiplatelet 

therapy at Rajavithi Hospital from this study which 

is 8.4% (34 patients).

 Further, the results show that there is no 

statistically significant difference in risk factor of 

30-day recurrent stroke in ischemic stroke patients 

who received DAPT between the gender, age, 

smoking, underlying disease, hormonal usage, DTX, 

HbA1c, SBP or any type of brain parenchymal 

imaging, vascular study stroke protocol or etiology 

among the groups. The only statistically significant 

risk factors of 30-day recurrent stroke in ischemic 

stroke patients who received DAPT is LDL (p-value 

0.045).

 Limitations which may lead to statistically 

insignificant of this study included 1) the under

power available collectable small size of the study 

group (N= 406) compared to calculating sample 

size (N=1700) due to incomplete data records or 

decrease in number of patients during COVID-19 

during 2021-2022 2) the short period of observation 

due to the overwhelming of patients made this study 

to be just a pilot study which could be further 

collecting more data to develop more valuable 

study aim to prevent the incidence of recurrent 

stroke in the future. 
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Conclusion

 This study shows only 8.4% who received 

DAPT occurred recurrent stroke minor type. The 

only significant association of 30-day recurrent 

stroke is LDL. Further factors might be significant if 

the number of study populations increased and 

increased the duration of observation and follow up.

References 
1.  สถาบัันประสาท่วัิท่ยา กรมการแพท่ย์ กระท่รวังสาธิารณสุข. 

แนวัท่างการรักษาโรคห่ลอดีเลือดีสมองตั้ีบัห่รืออุดีตั้ันสำห่รับั

แพท่ย์. กรุงเท่พมห่านคร ,บัริษัท่ ธินาเพรส จำกัดี ; 2562 

2.  Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, 

Bambakidis NC, Becker K, et al. Guidelines for the 

early management of patients with acute ischemic 

stroke: 2019 Update to the 2018 guidelines for the early 

management of acute ischemic stroke: A guideline for 

healthcare professionals from the American Heart As-

sociation/American Stroke Association. Stroke 

2019;50:34.

3.  Kleindorfer DO, Towfighi A, Chaturvedi S, Cockroft KM, 

Gutierrez J, Lombardi-Hill D, Kamel H, et al. 2021 Guideline

for the prevention of stroke in patients with stroke and 

transient ischemic attack: A Guideline from the American

Heart Association/American Stroke Association. Stroke 

2021;52:364–467.

4.  Wang Y, Wang Y, Zhao X, Liu L, Wang D, Wang C, et al. 

Clopidogrel with aspirin in acute minor stroke or transient

ischemic attack: N Engl J Med 2013; 369:11-9.

5.  Johnston SC, Easton JD, Farrant M, Barsan W, Conwit 

RA, Elm JJ, et al. Clopidogrel and aspirin in acute

ischemic stroke and high-risk TIA: N Engl J Med 

2018;379:215-25.

6.  สถาบัันการแพท่ย์ฉุกเฉินแห่่งชิาตั้ิ (สพฉ.). โรคห่ลอดีเลือดี

สมอง ( Stroke ) ควัามร้�สำห่รับัผู้้�ปฏิบััตั้ิการดี�านการแพท่ย์

ฉุกเฉิน. นนท่บัุรี, บัริษัท่ อัลท่ิเมท่ พริ�นตั้ิ�ง จำกัดี ; 2564.

7.  Kleindorfer D, Panagos P, Pancioli A, Khoury J, Kissela 

B, Woo D, et al. Incidence and short-term prognosis of 

transient ischemic attack in a population-based study: 

Stroke 2005;36:720-3.

8.  Johnston SC, Gress DR, Browner WS, Sidney S. Short-

term prognosis after emergency department diagnosis 

of TIA: JAMA 2000;284:2901-6.

9.  Lovett JK, Coull AJ, Rothwell PM. Early risk of recurrence 

by subtype of ischemic stroke in population-based inci-

dence studies: Neurology 2004;62:569-73.

10.  Benavente OR, Hart RG, McClure LA, Szychowski JM, 

Coffey CS, Pearce LA. Effects of clopidogrel added to 

aspirin in patients with recent lacunar stroke: N Engl J 

Med 2012;367:817-25.

11. Suanprasert N, Tantirithisak T. Impact of risk factors for 

recurrent ischemic stroke in Prasat Neurological Institute: 

J Med Assoc Thai 2011; 94:1035-43.

12.  Joseph L. Statistical methods for rates and proportions. 

Second Edition. New York: Wiley, John and Sons, Incor-

porated; 1981.

  


