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Introduction

Abstract

Introduction: Coronary artery disease (CAD) remains a major cause of morbidity and mortality
worldwide. Aspirin is a cornerstone in CAD management due to its antiplatelet effects; however,
aspirin resistance can lead to suboptimal outcomes. In Iran, limited data exist regarding the
prevalence of aspirin resistance among patients presenting with chest pain. This study aimed to
determine the prevalence of aspirin resistance and its clinical implications in a cohort of Iranian
patients with CAD.

Methods: This prospective cross-sectional study was conducted in 2021 at the Emergency
Department of Imam Hossein Hospital, Tehran, Iran. A total of 155 patients aged>18 years on
daily aspirin therapy (=75 mg for>7 days) were recruited using convenience sampling. Bleeding
time was measured by the standard SimPlate method (resistance defined as BT <5 minutes).
Normality of variables was tested with the Shapiro-Wilk test; between-group comparisons were
performed using the t-test for continuous variables and the ¥? test for categorical variables.
Statistical significance was defined as P<0.05.

Results: Among 155 participants (mean age 57.49+13.13 years; 59.4% male), 133 (85.8%)
exhibited aspirin resistance. Resistant patients were significantly older than sensitive ones
(59.64+£12.47 vs. 44.50+9.05 years; P<0.001). No gender difference was observed (P=0.363).
Compared with aspirin-sensitive patients, resistant patients had higher rates of hypertension
(42.1% vs. 18.2%; P=0.033), diabetes mellitus (42.9% vs. 9.1%; P=0.003), and hyperlipidemia
(32.3% vs. 0%; P=0.002). Finally, hospitalization was more frequent in resistant patients (81.2%
vs. 22.7%; P<0.001).

Conclusion: These findings indicate that aspirin resistance is prevalent among Iranian CAD
patients and is strongly associated with older age and increased cardiovascular risk factors,
underscoring its clinical significance. Routine screening for aspirin resistance should be
integrated into CAD management protocols, enabling personalized antiplatelet strategies and
ultimately improving patient outcomes.

Keywords: Coronary artery disease, Aspirin resistance, BT, Chest pain, Cardiovascular risk
factors

annual risk of major vascular events, such as non-fatal

Coronary artery disease (CAD) is a chronic cardiovascular
condition marked by the gradual narrowing or blockage
of the coronary arteries, usually caused by atherosclerosis,
which decreases blood flow to the myocardium over
time (1, 2). CAD is a major public health challenge and a
leading cause of morbidity and mortality in industrialized
nations, including the United States, where prevalence
reached 4.9% among adults in 2022 (2-4). In developing
countries like Iran, cardiovascular diseases account for
36% of all deaths, with myocardial infarction (MI) as the
main cause (5, 6).

Long-term use of antiplatelet drugs can reduce the

heart attacks, strokes, or vascular deaths, by about 25%
(7). They also help prevent thrombotic events. Among
antiplatelet drugs, aspirin is the most studied and is
recommended at a minimum daily dose of 75 mg (8, 9).
Its principal role is the irreversible inhibition of platelet
cyclooxygenase-1 (COX-1), which inhibits the conversion
of arachidonic acid to thromboxane A,, consequently
preventing platelet aggregation and thrombus formation
(10-12).

Aspirin resistance describes the inability of aspirin
to inhibit COX-1 activity, leading to ongoing platelet
thromboxane A, production and aggregation despite
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therapeutic doses (13). Reports of varying patient
responses to aspirin have emerged over the past decades,
with prevalence rates differing across regions due to
biological and genetic heterogeneity(13-16).

Clinically, individuals with laboratory-confirmed
aspirin resistance (high on-treatment platelet reactivity)
with stable cardiovascular disease have a more than
twofold increased risk of major adverse cardiovascular
events compared with aspirin-sensitive patients (17).
Strategies like increasing aspirin dosage or combining
it with other antiplatelet agents often fail to overcome
resistance, highlighting the difficulty of optimizing
treatment in this group (18).

Although developed countries have extensively studied
aspirin resistance, data from Iran, especially among CAD
patients presenting to emergency departments, are still
limited. Significant gaps remain in our understanding
of the precise molecular mechanisms, standardized
detection methods, and effective management strategies
for aspirin resistance. This study, therefore, aims to
assess the prevalence and clinical implications of aspirin
resistance in Iranian patients with chest pain on aspirin
therapy, accounting for population differences and
potential genetic factors.

Materials and Methods

This prospective cross-sectional study was conducted at
the Emergency Department of Imam Hussein Hospital,
Tehran, Iran, from April to December 2021. A total of
155 patients with angiographically confirmed CAD on
daily aspirin therapy were enrolled consecutively using
convenience sampling. Bleeding time was measured by
the SimPlate method. Data were analyzed using SPSS
v21. Normality was assessed by the Shapiro-Wilk test,
and group comparisons were conducted via independent-
samples f-tests for continuous variables and x> tests for
categorical variables; P<0.05 was considered statistically
significant. The protocol was approved by the Ethics
Committee of Shahid Beheshti University of Medical
Sciences (IR.SBMU.MSP.REC.1394.127).

Inclusion criteria included

1. Individuals diagnosed with CAD via angiography
and referred for typical chest pain.

2. Patients aged 18 years or older.

3. Daily aspirin therapy (= 75 mg) for at least 7 days
prior to presentation.

Exclusion criteria included

1. Concurrent use of anticoagulants (rivaroxaban,
enoxaparin, or warfarin).

2. Use of NSAIDs within the past two weeks.

History of bleeding disorders or

count < 150,000/mm?>.

Hemoglobin < 8 g/dL.

Severe hepatic or renal dysfunction.

Active malignancy.

Discontinuation of aspirin on the day of enrollment.

platelet
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The minimum sample size was calculated using the
following formula

2
oL }; (21 -P)

where Z=1.96 (95% confidence level) and P=0.75. The
prevalence (P) was estimated based on a previous study
of the Iranian population (19) and a d of 0.07, yielding
N=155 patients. The margin of error (d=0.07) was
selected to balance the desired accuracy with the practical
constraints of the study duration and the strict exclusion
criteria used in patient selection, ensuring feasible data
collection within available resources.

Demographic data, clinical laboratory tests, imaging,
and procedures, including ECG, echocardiography,
and coronary angiography findings, were documented.
Risk factors for coronary artery disease, including
hypertension, diabetes, hyperlipidemia, and smoking,
were also documented. The bleeding time (BT) recorded
by the SimPlate method involves inflating a blood
pressure cuff to 40-45 mmHg on the forearm, making a 3
mm incision, and blotting blood with filter paper every 30
seconds without touching the wound. The duration until
bleeding stops is recorded in seconds. After reviewing
troponin and ECG results twice (6 hours apart), the
patients were evaluated in the emergency room until the
decision was made whether to hospitalize or discharge
them. Finally, patient outcomes were recorded.

Descriptive statistics, including mean, median, standard
deviation, and frequencies, were used. The normality of
continuous variables was evaluated with the Shapiro-Wilk
test, and normally distributed data were compared using
the independent-samples ¢-test. The chi-square test was
employed to compare categorical variables. Demographic
data were visualized using charts. P-values less than 0.05
were considered statistically significant. The analysis was
performed using SPSS version 21.

Results

This study enrolled 155 patients treated with aspirin,
including 92 (59.4%) men, with an average age of
57.49+13.13 years. Of these, 53 patients (34.2%) were
aged 61-70. High blood pressure was the most common
risk factor, affecting 60 cases (38.7%). Additionally, 55
patients (35.5%) had two cardiovascular risk factors, 28
(18.1%) had a history of angiography, and 7 (4.5%) had
stents implanted. Laboratory data are recoded in Table 1.
(Figures 1 and 2)

We adopted the BT <5 minutes cutoff based on the
standardization of the SimPlate method and previous
research establishing this threshold for insufficient
platelet inhibition by aspirin (20, 21). The average BT
was 3.48+0.99 minutes. Aspirin resistance (BT <5) was
observed in 133 (85.8%) patients. Table 2 shows the
association between aspirin resistance and patient age.

Ultimately, 42 patients (27.1%) were discharged without
hospitalization. Analysis showed that older patients had
more aspirin resistance than those with adequate aspirin
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Figure 1. Distribution of coronary artery disease patients across age groups

Table 1. Laboratory test results of studied patients (N=155). Data are
presented as meanztstandard deviation; descriptive statistics only (no
inferential tests applied). Abbreviations: WBC, white blood cell count; SD:
standard deviation; PTT: partial thromboplastin time; INR: international
normalized ratio

Variable (unit) Mean (+SD)
WBC (x 103/mm?3) 8.54+2.74

Hemoglobin (g/dL) 12.95+3.50
Hematocrit (%) 37.88+12.30

Platelets (x 103/mm3) 214.00+145.00

Urea (mg/dL) 37.62+14.50
Creatinine (mg/dL) 1.26+0.60
PTT (seconds) 22.00+£9.00
INR (unitless) 1.20+0.20

function (P<0.001). The gender of patients with aspirin
resistance was also recorded. The results indicated no
significant association between patient gender and aspirin
resistance (P=0.363).

Patients with appropriate aspirin use had significantly
fewer cardiovascular disease risk factors than those
without (P <0.001)(Figure 3).

When examining cardiovascular risk factors associated
with aspirin resistance, the rates of hypertension and
diabetes were significantly higher in aspirin-resistant
patients than in the other groups.

Table 3 Association between aspirin resistance and
patient risk factors

Analysis of discharge status showed that 108
patients (81.2%) who were aspirin-resistant required
hospitalization compared to only 5 (22.7%) aspirin-
sensitive patients. Conversely, 25 (18.8%) aspirin-
resistant patients and 17 (77.3%) aspirin-sensitive patients
were discharged from the emergency department. This
difference was statistically significant (P<0.001).

Discussion

This study enrolled 155 patients undergoing daily aspirin
therapy. The results revealed a markedly high prevalence
of aspirin resistance (85.8%) among Iranian patients
with CAD presenting to the emergency department.
The main findings are as follows: 1) a high prevalence
of aspirin resistance within the studied Iranian cohort,
2) significant associations between aspirin resistance
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Figure 2. Relative frequency of key cardiovascular risk factors among the
study population

and conditions such as hypertension, diabetes mellitus,
and hyperlipidemia, 3) a notably higher occurrence
of aspirin resistance among older patients, 4) poorer
clinical outcomes in aspirin-resistant patients, who also
required more frequent hospitalization, and 5) significant
contribution of methodological factors to variability in
the prevalence of aspirin resistance.

However, the remarkably high prevalence observed in
our study significantly exceeds the typical international
range of 5% to 60% (22, 23), but closely aligns with
previous regional reports by Zimmermann et al., Ziaie et
al., and Sadeghi et al. (19, 24, 25), indicating that aspirin
resistance prevalence may vary significantly based on
population-specific environmental and genetic factors.
Genetic polymorphisms, particularly in cyclooxygenase
pathways (COX-1 and COX-2), substantially influence
aspirin response (26). Variants such as rs3842787
(COX-1) and rs20417 (COX-2) have been strongly
associated with reduced platelet responsiveness and
elevated cardiovascular risks (27). Population-specific
genetic studies further underscore the influence of
ethnic variations on pharmacodynamic responses to
aspirin, highlighting the need for targeted screening
and therapeutic interventions in genetically predisposed
populations.

Our finding of significant associations between aspirin
resistance and cardiovascular risk factors, including
hypertension, diabetes mellitus, and hyperlipidemia,
supports previous studies (28, 29). Diabetes mellitus
enhances platelet reactivity via several mechanisms,
including oxidative stress, glycation of platelet surface
proteins, and dysregulated platelet signaling pathways,
all of which diminish aspirin efficacy (30, 31). DiChiara
et al. specifically demonstrated higher aspirin resistance
rates among diabetic patients, emphasizing the clinical
necessity for alternative or adjunctive antiplatelet
strategies in these individuals (32). Hypertension similarly
influences platelet function, likely through shear-stress-
induced platelet activation, suggesting that careful blood
pressure management might mitigate aspirin resistance in
hypertensive patients (33).

We observed a significant correlation between older
age and increased aspirin resistance, consistent with
existing literature. Aging is associated with physiological

Journal of Emergency Practice and Trauma 2025;11(1) 29
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Table 2. Comparison of gender distribution and mean age between aspirin-resistant and aspirin-sensitive patients (N=155). Categorical data are presented as n
(%); continuous data as mean+SD. Gender distribution was compared using Pearson’s chi-square test, and age differences were assessed by an independent-
samples t-test. x2 test for gender (a=0.05); independent-samples t-test for age (¢ =0.05); Significance Level: a=0.05; SD: standard deviation; n: number of patients.

N Gender Age
Group
Male (%) Female (%) Mean (+SD) P-value
Aspirin-resistant 133 77 (57.9) 56 (42.1) 59.64+12.47 <0.001
Aspirin-sensitive 22 15 (68.2) 7 (31.8) 44.50+9.05 -

Table 3. Association between aspirin resistance and patient risk factors. Data are presented as n (%). Comparisons between aspirin-resistant and aspirin-sensitive
groups were performed using Pearson’s chi-square test for all risk factors; Fisher’s exact test was used where any expected cell count was<5 (e.g., alcohol

consumption). Significance level: a=0.05; n: number

Aspirin-resistant

Aspirin-sensitive

Risk Factor P-value
Present Absent Present Absent
Hypertension 56 (42.1) 77 (57.9) 4(18.2) 18 (81.8) 0.033
Diabetes mellitus 57 (42.9) 76 (57.1) 209.1) 20 (90.9) 0.003
Smoking 25 (18.8) 108 (81.2) 5(22.7) 17 (77.3) 0.666
Ischemic heart Disease 17 (12.8) 116 (87.2) 1(4.5) 21 (95.5) 0.264
Alcohol Consumption 4 (3.0) 129 (97.0) 0 (0.0) 22 (100.0) 0.410
Hyperlipidemia 43 (32.3) 90 (67.7) 0 (0.0 22 (100.0) 0.002
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Figure 3. Histogram of the number of concurrent risk factors per patient

changes, including altered drug metabolism, decreased
renal function, increased platelet aggregation, and
chronic low-grade inflammation, all of which contribute
to reduced responsiveness to antiplatelet medications
(34, 35). Targeted dosing strategies, higher-dose aspirin
therapy, or combining aspirin with alternative antiplatelet
agents (such as clopidogrel or ticagrelor) could potentially
improve clinical outcomes in older aspirin-resistant
patients, as suggested by several recent studies (36, 37).

Clinically, aspirin-resistant patients demonstrated
poorer outcomes, primarily reflected in increased
hospitalization  rates. This reinforces previous
observations by Chen et al. (15) and Chen et al. (38),
underscoring the need for routine, accurate detection of
aspirin resistance to improve clinical decision-making
and patient outcomes. While BT offers practical benefits
in emergency settings, more specific methods, such as
the platelet function analyzer-100 (PFA-100) and light
transmission aggregometry (LTA), could provide greater
diagnostic accuracy and should be considered when
feasible (39, 40).

Considering the link between aspirin resistance in CAD
patients and various cardiovascular risk factors, there is
an increased risk of cardiovascular complications and
events, such as angina pectoris, as well as higher mortality,
in those with aspirin resistance compared with those
without (41, 42). Thus, regular screening with reasonable

30 Journal of Emergency Practice and Trauma 2025;11(1)

tools may be essential to identify these patients.

Limitations
This study faced several limitations, including the
use of a single, less specific method (BT) for assessing
aspirin resistance, a cross-sectional design that limits
causal inference, and convenience sampling. Although
convenience sampling is practical and efficient, it may
restrict causal inference and introduce bias in patient
selection, potentially limiting the generalizability of the
findings. To strengthen evidence in future research,
employing prospective longitudinal designs, randomized
controlled trials, and more precise laboratory assessments
of platelet function, such as the Platelet Function
Analyzer-100 (PFA-100), light transmission aggregometry
(LTA), and biochemical assays (e.g., thromboxane B2
levels), will be beneficial.

Finally, while
significant associations between aspirin resistance and risk

univariate analyses demonstrated
factors (such as diabetes and age), a multivariate analysis
to adjust for potential confounders was not performed in
this study. Therefore, the reported associations should be
interpreted with caution, as the independent effect of each
variable remains to be fully established in future studies

with larger sample sizes.

Conclusion

Given the high prevalence of aspirin resistance in the
Iranian population, routine screening is needed, especially
for older patients and those with cardiovascular risk
factors. Aspirin resistance testing should be standard for
CAD patients who need it. Early identification of resistant
patients can guide personalized antiplatelet therapy to
improve clinical outcomes.
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