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ABSTRACT

Background: Coronary artery disease (CAD) remains a leading cause of mortality and morbidity worldwide, despite advances in
diagnosis and management. In acute coronary syndrome (ACS) patients, the combination of aspirin and clopidogrel is the standard
therapy against recurrent cardiovascular events. However, clopidogrel has a delayed onset and variability in platelet response.

Objective: To examine the safety profile of ticagrelor in post-PCl patients at a tertiary care hospital.

Methods: This descriptive study was conducted at the Department of Cardiology, North-West General Hospital, Peshawar, from 1st
April 2023 to 31st March 2024. Patients aged 30 to 80 years who underwent PCl and were started on ticagrelor were included.
Baseline data such as age, gender, BMI, and cardiovascular risk factors (smoking, hypertension, diabetes mellitus) were collected.
Patients received a loading dose of ticagrelor 180 mg orally followed by 90 mg twice daily. Adverse effects, including bleeding,
dyspnea, and arrhythmias, were evaluated within 24 hours and at one-month follow-up. Data were analyzed using IBM SPSS version
25, with categorical variables presented as frequencies and percentages, and quantitative variables as means and standard
deviations.

Results: A total of 137 post-PCl patients participated in the study, with a mean age of 58 + 10 years. The cohort included 85 men
(62%) and 52 women (38%). The average BMI was 27.5 * 3.5 kg/m?. Risk factors included smoking (30%), hypertension (45%), and
diabetes mellitus (25%). Within 24 hours, minor bleeding occurred in 10 patients (7.3%), dyspnea in 15 patients (10.9%), and
arrhythmias in 4 patients (2.9%). At the one-month follow-up, minor bleeding was observed in 12 patients (8.8%), major bleeding in
2 patients (1.5%), dyspnea in 18 patients (13.1%), and arrhythmias in 5 patients (3.6%).

Conclusion: The study supports the safety of ticagrelor as an antiplatelet therapy in post-PCl patients, with manageable adverse
effects. However, careful monitoring for complications such as bleeding, dyspnea, and arrhythmias is recommended.
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INTRODUCTION

Coronary artery disease (CAD) remains the predominant cause of mortality and morbidity globally, despite significant advancements
in diagnostic and therapeutic measures (1). CAD is characterized by the narrowing of coronary arteries due to plaque accumulation,
leading to reduced blood flow to the myocardium and an increased risk of myocardial infarctions (2, 3). In patients presenting with
acute coronary syndromes (ACS), a severe manifestation of CAD, dual antiplatelet therapy (DAPT) comprising aspirin and clopidogrel
or prasugrel forms the cornerstone of management (4). Clopidogrel, however, exhibits limitations such as a delayed onset of action
and marked inter-individual variability in platelet inhibition responses, including inadequate irreversible platelet aggregation
inhibition (5).

Ticagrelor, an alternative to clopidogrel, is an orally active, direct-acting, reversible P2Y12 inhibitor that does not require metabolic
activation by CYP450 enzymes for inhibiting ADP-induced platelet aggregation. This results in more predictable and rapid inhibition
of platelets (6). Unlike clopidogrel’s active metabolite AR-C124910XX, ticagrelor demonstrates equivalent potency in P2Y12 receptor
blockade, ensuring consistent antiplatelet activity (7). Comparative studies have shown that ticagrelor provides greater and faster
platelet inhibition compared to clopidogrel. The PLATO trial revealed that a loading dose of ticagrelor 180 mg followed by 90 mg
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twice daily was more effective than clopidogrel in reducing cardiac events without significantly increasing the incidence of bleeding
(8,9).

However, the PLATO trial had limitations, including the number of patients studied, and subsequent evidence suggests variability in
efficacy and safety profiles across different populations. Specifically, studies such as those by Pan Li et al. have documented minimal
bleeding in 20% of patients, dyspnea or chest tightness in 12.3%, and conduction abnormalities in 3.3% of patients on ticagrelor
(10). Given the variability in safety and tolerability profiles of antiplatelet agents among different populations, local studies are
essential to inform clinical decisions. Ticagrelor, recommended for secondary thrombosis prevention following percutaneous
coronary intervention (PCl), has not been extensively studied in our population (11, 12). Therefore, this study aims to evaluate the
safety and tolerability of ticagrelor in post-PCl patients at a tertiary care hospital, providing critical data to guide safer antiplatelet
therapy choices aimed at secondary thrombosis prevention in these patients (13).

MATERIAL AND METHODS

This descriptive study was conducted at the Department of Cardiology, North-West General Hospital, Peshawar, from 1st April 2023
to 31st March 2024. The study aimed to assess the safety profile of ticagrelor in post-PCl patients, focusing on adverse effects such
as bleeding, dyspnea, and arrhythmias. The sample size was calculated using Open Epi software, considering an anticipated
frequency of arrhythmias (conduction abnormalities) with ticagrelor in post-PCl patients at 3.3%, with a confidence interval of 95%
and a 3% margin of error (14).

Patients aged 30 to 80 years who underwent PCl for angiographically diagnosed CAD (occlusion >70% in an epicardial artery) and
were started on ticagrelor were enrolled in the study. Inclusion criteria encompassed both male and female participants. Exclusion
criteria included individuals with a history of hypersensitivity to ticagrelor, those with organ dysfunction such as hepatic or renal
insufficiency, and patients with severe cardiopulmonary compromise (15).

Permission for the study was obtained from the hospital's research review committee, and informed consent was secured from all
participants. The study adhered to the principles outlined in the Declaration of Helsinki. Baseline data collection included
demographic information, cardiovascular risk factors such as smoking, hypertension, and diabetes mellitus, and BMI measurements.
Patients received a loading dose of ticagrelor 180 mg orally, followed by 90 mg twice daily. Within the first 24 hours, patients were
monitored for adverse effects, including bleeding, dyspnea, and arrhythmias, through focused history-taking, complete blood count
(CBC) evaluations for hemoglobin levels, and ECG monitoring. Follow-up visits were conducted one month after initiating treatment,
during which focused history-taking, repeat CBC evaluations, and ECGs were performed to identify any ongoing or new adverse
effects (16).

Data were recorded on a specially designed proforma by the researcher. Statistical analysis was performed using IBM SPSS version
25. Categorical variables such as gender, risk factors, and adverse effects were presented as frequencies and percentages, while
guantitative variables like age, BMI, hemoglobin concentration, and platelet count were expressed as means and standard
deviations. Post-stratification chi-square tests were conducted for age-grouped outcome variables, sex-specific adverse effects, and
BMI category-wise distributions, with a significance level set at p<0.05. The results were presented using tables, charts, and graphs
to provide a comprehensive understanding of the safety profile of ticagrelor in this patient population.

RESULTS

The study included 137 post-PCl patients, with a mean age of 58 + 10 years. The gender distribution comprised 85 males (62%) and
52 females (38%). The average BMI was 27.5 + 3.5 kg/m?2. Among the participants, 30% were smokers, 45% had hypertension, and
25% had diabetes mellitus.

Table 1: Baseline Characteristics of Study Participants

Characteristic Total Patients (n=137) Percentage (%)
Mean Age (years) 58 +10 -

Gender

Male 85 62%

Female 52 38%

Mean BMI (kg/m?) 275+35 -

Risk Factors

Smoking 41 30%
Hypertension 62 45%
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Characteristic

Total Patients (n=137)

Percentage (%)

Diabetes Mellitus

34

25%

Within the first 24 hours of ticagrelor administration, 10 patients (7.3%) experienced minor bleeding, and no major bleeding
episodes were reported. Dyspnea was observed in 15 patients (10.9%), while 4 patients (2.9%) exhibited arrhythmias.
Table 2: Incidence of Adverse Effects within 24 Hours

Adverse Effect

Total Patients (n=137)

Percentage (%)

Bleeding

Minor Bleeding 10 7.3%
Major Bleeding 0 0%
Dyspnea 15 10.9%
Arrhythmias 4 2.9%

At the one-month follow-up, minor bleeding was observed in 12 patients (8.8%), and 2 patients (1.5%) experienced major bleeding.

Dyspnea persisted in 18 patients (13.1%), and 5 patients (3.6%) showed signs of arrhythmias.

Table 3: Incidence of Adverse Effects after One Month

Adverse Effect

Total Patients (n=137)

Percentage (%)

Bleeding

Minor Bleeding 12 8.8%
Major Bleeding 2 1.5%
Dyspnea 18 13.1%
Arrhythmias 5 3.6%

Adverse effects were further stratified by age group and BMI. Patients aged 60 years or older had higher incidences of dyspnea
(15.2%) and arrhythmias (4.8%) compared to younger patients (8.3% and 1.7%, respectively). Those with a BMI of 30 kg/m? or higher
had a higher incidence of dyspnea (16.7%) and arrhythmias (5.6%) compared to those with a BMI less than 30 kg/m? (10.0% and
2.0%, respectively).

Table 4: Adverse Effects Stratified by Age Group

Age Group (years) Bleeding (%) Dyspnea (%) Arrhythmias (%)
<60 years 6.5% 8.3% 1.7%
>60 years 9.1% 15.2% 4.8%

Table 5: Adverse Effects Stratified by BMI

BMI (kg/m?) Bleeding (%) Dyspnea (%) Arrhythmias (%)
<30 kg/m? 7.0% 10.0% 2.0%
>30 kg/m? 10.0% 16.7% 5.6%

In conclusion, ticagrelor demonstrated a manageable safety profile in post-PCl patients, with minor bleeding, dyspnea, and
arrhythmias being the primary adverse effects observed. The results support ticagrelor as a safe alternative for antiplatelet therapy
in this patient population, though careful monitoring is recommended, particularly for older adults and those with higher BMI.

DISCUSSION

The study aimed to evaluate the safety profile of ticagrelor in post-PCl patients, with a focus on bleeding, dyspnea, and arrhythmias.
The findings indicated that ticagrelor was generally well-tolerated, with manageable adverse effects. Minor bleeding was observed
in 7.3% of patients within the first 24 hours, increasing slightly to 8.8% after one month. These rates were consistent with the PLATO
trial, which demonstrated that ticagrelor did not significantly increase major bleeding risks compared to clopidogrel (8, 9). However,
our study noted a lower incidence of minor bleeding compared to findings by Pan Li et al., who reported minor bleeding in 20% of
patients (10). This discrepancy might be attributed to variations in patient populations and definitions of bleeding severity.

Dyspnea was a notable side effect, with 10.9% of patients experiencing it within 24 hours and 13.1% at the one-month follow-up.
These findings align with the PLATO trial and other studies, highlighting dyspnea as a common side effect of ticagrelor (8, 9, 14). The
persistence of dyspnea underscores the need for careful monitoring, particularly in patients with pre-existing respiratory conditions.
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Arrhythmias were observed in 2.9% of patients within 24 hours and 3.6% after one month, similar to rates reported by Pan Li et al.,
indicating that while rare, conduction abnormalities are an important consideration in ticagrelor therapy (10).

The study's strengths included a well-defined patient population and robust data collection methods, ensuring the reliability of
findings. However, several limitations should be acknowledged. The single-center design may limit the generalizability of results to
other populations. Additionally, the follow-up period of one month may not capture long-term adverse effects, suggesting the need
for extended studies. The relatively small sample size might also limit the detection of less common adverse effects, highlighting the
necessity for larger, multicenter trials to validate these findings.

In comparison with previous studies, the present research corroborated the safety profile of ticagrelor, particularly regarding its
minimal impact on major bleeding and its predictable antiplatelet activity (6, 7). The observed adverse effects were consistent with
established data, reinforcing the drug's viability as a secondary prevention strategy in post-PCl patients (11, 12). However, the study
also emphasized the importance of individualized patient monitoring, especially for older adults, those with higher BMI, and patients
with respiratory comorbidities, who exhibited higher incidences of dyspnea and arrhythmias (14-17).

Recommendations for clinical practice include vigilant monitoring of ticagrelor-treated patients for dyspnea and arrhythmias,
especially within the first month of therapy. Clinicians should consider alternative antiplatelet therapies for patients with significant
respiratory conditions (18-20). Future research should focus on larger, multicenter studies with extended follow-up periods to better
understand the long-term safety profile of ticagrelor in diverse populations. Additionally, further exploration into the mechanisms
underlying ticagrelor-induced dyspnea and its management could enhance patient outcomes and drug tolerability. (19)

CONCLUSION

In conclusion, ticagrelor was found to be a generally safe and effective antiplatelet agent in post-PCl patients, with manageable
adverse effects. The study provided valuable insights into its safety profile, supporting its use in clinical practice while highlighting
the need for careful patient selection and monitoring to mitigate potential risks.
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