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ABSTRACT

Objectives: This research is to measure the prevalence rate of antiplatelet resistance in ischemic stroke patients and measure the vascular risk factors
associated with antiplatelet resistance in patients with ischemic stroke.

Methods and Subjects: This was a cross-sectional study with the number of respondents in this study amounted to 155 patients who all had ischemic
stroke disease at Bethesda Hospital in Yogyakarta Indonesia used stroke registry to complete the data of the risk factors. VerifyNow method is used to
measure the responsiveness of antiplatelet therapy.

Results: Among the 155 patients with ischemic stroke, 45 were women (29%), 110 were men (71%), and the elderly (age more than 60 years old)
in 81 patients. In total 155 patients with ischemic stroke, 106 of them have hypertensive, with diabetes are 19 patients, dyslipidemia is 90 patients,
and ischemic heart disease in 13 patients. The prevalence of antiplatelet resistance in risk factors, for age more than 60 years, is 21 patients (25%,
RR=1.06, *p=0.96), in diabetes is 7 patients (36%, RR=1.17, **p=0.74), dyslipidemia is 19 patients (21%, RR=0.68, ***p=0.24), and ischemic heart
disease is four patients (30%). Among 127 patients, 22% (28 patients) had aspirin resistance, while from 42 patients, 26.2% (11 patients) were
resistant to clopidogrel.

Conclusion: Antiplatelet resistance is common in ischemic stroke patients. One of five patients treated with antiplatelet showed non-responsiveness.
Vascular risk factors do not increase the risk of antiplatelet resistance in ischemic stroke patients.
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INTRODUCTION costs and therapeutic response [10]. The previous review showed that
the prevalence of antiplatelet resistance ranges from 22 to 44% [11].
This study about antiplatelet resistance risk factor in ischemic stroke
in Indonesia is very limited. This study aimed to measure the role of
vascular risk factors in increasing the risk of antiplatelet resistance.
Thus, if the hypertension has a role increasing antiplatelet resistance in

sichemic stroke patients, it can be prevent.

Stroke is defined as an acute focal or global neurological deficit lasting
longer than 24 h or leading to death. Stroke is a major cause of mortality
and morbidity globally. Stroke is classified in hemorrhagic or ischemic
depending on the pathological process responsible. About 87% of all
strokes are ischemic strokes [1]. Ischemic stroke is an acute brain
infarction or injury resulting from reduced blood supply in areas of
the brain [2]. According to the Global Burden of Disease Study in 2017,
stoke was found to be the 2" leading cause of death worldwide having
mortality rates of 11.02% per 100,000 population. Ischemic stroke
showed mortality rates of 16% per 100,000 population worldwide [3].

METHODS

This study was conducted using a cross-sectional design. The subjects
included patients with ischemic stroke at Bethesda, Yogyakarta. The
study was conducted in 2019 from stroke registry data. The inclusion
criteria include patients aged over 18 years old who were clinically
and radiological (with computed tomography or magnetic resonance
imaging) diagnosed with ischemic stroke at Bethesda either first or
recurrent events. The data were obtained retrospectively through
patients’ medical records that had gotten ethical approval previously.

A set of etiologies and risk factors influence the development of
ischemic stroke. The most common risk in ischemic stroke is age,
hypertension, diabetes, and dyslipidemia [4]. Those risk factors
can trigger ischemic stroke incidents. Several sociodemographic
characteristics are considered the risk factors of chronic kidney
disease which includes sex, in which the prevalence is higher among
men compared to women (74% vs. 26%), age >60 years old are 30%.
Risk factors like hypertension take 63% cause ischemic stroke, 21% in
diabetes mellitus, and 7% in dyslipidemia [5].

The sample size was calculated using a sample size formula for a cross-
sectional study with 95% confidence and a 5% error where it resulted
in a minimum sample size of 97 subjects. The total of this study used
155 patients with ischemic stroke disease. Secondary data were
collected from patients who met inclusion by recording their medical
records. The measurement of antiplatelet resistance using standardizes
VerifyNow method.

Start treatment in patients with ischemic stroke has to be as quickly as
possible [6]. Antiplatelet therapy (combination aspirin and clopidogrel)
as soon as possible after the even within 24 h can lower the risk for
recurrent stroke and functional disability with dual therapy [6-8]. The

RESULTS
combination of clopidogrel and aspirin as an antiplatelet theraphy

is more often used in almost all ischemic stroke patients than other
drugs [9]. However, the combination of antiplatelet therapy will not be
essential when there is resistance to the drug administered. Resistance
antiplatelet in patients with ischemic stroke impacts on therapeutic

This study used total data of 155 patients with ischemic stroke disease.
Among all, there were 110 (71%) male and 45 (29%) female patients.
A total of 155 patients were measure with standardized criteria such
as age, sex, hypertension, diabetes, and dyslipidemia. Antiplatelet
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resistance in this study performed in aspirin and clopidogrel test using
standardized VerifyNow method. Aspirin resistance test is performed
in 127 patients and clopidogrel test 42 patients. The result aspirin
resistance presents in 22% and clopidogrel resistance presents in
26.2%.

Of a total of 155 patients, 81 (52%) of them were elderly (age >60
years old), while the remaining 74 patients aged below 60 years old.
Among 81 elderly patients, 21 were resistant (25%). Among those
155 patients, their history of other illnesses that were associated with
increased resistance of antiplatelet was also recorded. Medical records
patients showed the other diseases from patients (hypertension,
diabetes, and dyslipidemia). It was noted with a total of 155 patients
that 19 (12%) of them were diabetes, with 7 (36%) of patients with
diabetes showed resistance with antiplatelet therapy. Dyslipidemia
found in 90 (58%) patients, with 19 (21%) of them showed resistance
with antiplatelet therapy. Hypertension is known to increase the risk
factors of antiplatelet resistance in patients with ischemic stroke. The
result showed among 155 patients with ischemic stroke that 106 (68%)
of them were patient hypertensive. The test resistance in hypertension
patients is 39 (26.4%) patients. The results are presented in Table 1.

DISCUSSION

A total of 155 patients with ischemic stroke were included in the
analyses and were characterized based on their age, sex, and history
of illnesses (hypertension, diabetes, and dyslipidemia). In general, the
study participants consisted of more male than female patients who
were 110 (71%) and 45 (29%) patients, respectively. It was found higher
in males than females this might be due to the increased stress levels in
males and protective estrogen effects in females [7]. Most patients with
age more than 60 years old were 81 patients (52%). This result has
a corelation to the study by Spurthi et al. Regarding the risk factors,
hypertension had the highest percentage of 68%, which was followed
by dyslipidemia in 58%, and diabetes mellitus in 19%. Hypertension
had a high-risk factor for ischemic stroke that relates to atherosclerotic
disease that can lead to ischemic stroke. It is similar to dyslipidemia or
hyperlipidemia who increases the risk factor to atherosclerosis [12]. In
patients with diabetes mellitus, macroangiopathy accelerates forming
an atherosclerotic in a coronary artery, carotid artery, cerebral artery,
and peripheral artery [13].

Test resistance in this study used to VerifyNow method. This method
used a venous blood sample with a tube containing 3.2% sodium citrate.
The VerifyNow system mimics light transmittance aggregometry
because it is a turbidimetric based optical detection system that
measures platelet-induced aggregation. In aspirin resistance, the
VerifyNow system contains fibrinogen-coated microparticles and is
designed to measure platelet function based on the ability of activated
platelets to bind fibrinogen. The VerifyNow P2y12 assay measures
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The high result of resistance antiplatelet (aspirin and clopidogrel)
can increase the risk of severe stroke and large infarct volume [15].
In other preception, aspirin resistance is more prone to increased
clinical severity stroke during the acute phase, early neurological
deterioration, and recurrent ischemic lesions during the follow-up
period [16]. Clopidogrel resistance is associated with early neurological
deterioration and increased recurrence of ischemic events [17].
Resistance antiplatelet in patients with ischemic stroke has been an
interest in many studies due to the effect of efficiency of therapy. Jain
K, et al study mention that clopidogrel has better stability than other
antiplatelet. Clopidogrel was stable in human plasma at least in 24 h,
this is more than others antiplatelet [18].

Another study about resistance antiplatelet, in Sadeghi et al. resistance
aspirin in coronary artery disease (CAD), was 75.3% [10]. Jung et al.
study showed 14% of patients with CAD and ischemic cerebrovascular
disease was resistant antiplatelet [14]. Yi et al. had 426 patients with
acute minor ischemic stroke, was found 24.4% aspirin resistance, and
35.9% resistance clopidogrel [19]. Samir et al. found 64.6% patients
with inadequate response to clopidogrel (15.4% resistance and 49.2%
semi-responders) and 4.6% patients with inadequate response to
aspirin (3.1% resistance and 1.5% semi-responder) [20]. In this study,
the result is quite similar with other study before. According to a higher
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Fig. 1: Aspirin resistance

clopidogrel resistance because clopidogrel specifically inhibits S
the P2y12 receptor [14]. A total of 127 patients tested for aspirin
resistance, 22% of whom were aspirin resistance with 20 are males, Total Male Female
8 are female (Fig. 1). Clopidogrel resistance test is performed in 42 m Response (73,8%) = Resistance (26,2%)
patients with a result of resistance in male six and female five patients
with a percentage of 26.2% (Fig. 2). Fig. 2: Clopidogrel resistance
Table 1: Risk factors of antiplatelet resistance
Variables Criteria Antiplatelet p-value RR (95% CI) Total
Resistance Response Freq (n=155)
Older age 260 years 21 60 0.96 1.06 (0.61-1.83) 81
<60 years 18 56 64
Hypertension Yes 28 78 0.74 1.17 (0.64-2.61) 106
No 11 38 49
Diabetes mellitus Yes 7 12 0.32 1.56 (0.80-3.303) 19
No 32 104 136
Dyslipidemia Yes 19 71 0.24 0.68 (0.4-17.02) 90
No 20 45 65
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result of antiplatelet, resistance had the probable reason for a response
aspirin that may be due to polymorphism in cyclooxygenase (COX) 1
and 2 genes and other metabolites of arachidonic acid [21].

The higher result of antiplatelet resistance gives interest in many studies.
Aspirin resistance in many studies showed the high result, inpatient
with ischemic stroke aspirin resistance is associated significantly with
the degree of severity of acute stroke in aspirin resistance group with a
median of National Institutes of Health Stroke Scale (NIHSS) score of 11
compared to responsive aspirin group, which had median NIHSS score of
4 (*p<0.001) [16]. Aspirinis an effective antiplatelet agent, by irreversibly
inhibiting platelet COX-1 enzyme, thus preventing the production of
thromboxane A2 (TxA2) [22]. Clopidogrel results in the upregulation of
P2Y , - independent pathways with thrombin, TxA2, collagen, and P2Y,
receptor-mediated platelet aggregation [23]. The key for resistance
antiplatelet is several pharmacokinetic and pharmacodynamic factors,
including reduced bioavailability genetic polymorphisms, activation of
alternate platelet-stimulation pathways, accelerated platelet turnover,
and factors associated with antiplatelet-resistant state [11].

The result prevalence resistance in other risk factors such as
hypertension was 26.4%. The patient with diabetes mellitus was
36% resistance to antiplatelet therapy. Resistance in a patient with
dyslipidemia was 21%. As the result, the presentation of various diseases
was high; however, there is no significantly due to the p-value (>0.05).
However, hypertension is known in many studies that can increase
the risk of antiplatelet resistance. The mechanism of antiplatelet such
as aspirin and clopidogrel activate platelets through COX-1 or P2Y12
independent pathways. However, the COX-2 enzyme is inducible under
certain conditions, such as inflammation and atherosclerosis, and can
continue to provide TXA2 to platelets. Patients with hypertension also
received more f3- blockers and angiotensin-converting enzyme inhibitor
medications and calcium channel blockers that investigated can affect
antiplatelet activity [24]. In other word, that pathway might affect the
antiplatelet drug and cause the resistance. The patient diabetes mellitus
inother studies also can increase resistance antiplatelet. In another study,
insulin-treated patients with type 2 diabetes have greater adenosine
diphosphate-induced platelet aggregation compared with non-insulin
treated diabetic patients who take antiplatelet treatment [25]. Other
studies explain that another mechanism of unresponsive antiplatelet
treatment is increased availability of circulating platelet that is not
exposed to antiplatelet medication in the bloodstream [23].

This study has large enough subjects for the analysis. A computerized
stroke registry is used to take data from patients. The method in this
study used the standardized statistical method. However, this study has
a limitation from the cross-sectional study. The risk factors in patients
are not all measured. In this study, the patients had no follow-up period
for clinical outcomes. Thus, the implication for practice must consider
the resistance as one of the causes of the recurrence of ischemic
events. This study suggests that modifiable risk factors that can affect
antiplatelet resistance need treatment. There is an option for patients
with resistance antiplatelet such as add doses the treatment, add
cilostazol, or add omega-3. The implications for research for further
studies with more subjects and more risk factors should be studied.

CONCLUSION

From the analysis, antiplatelet resistance is common in ischemic
stroke patients. One of five patients treated with antiplatelet showed
non-responsiveness. Vascular risk factors do not increase the risk of
antiplatelet resistance in ischemic stroke patients.
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