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Objectives: This study aimed to compare Dual Antithrombotic Therapy (DAT) and Triple
Antithrombotic Therapy (TAT) concerning bleeding and thrombosis outcomes in Malaysian
patients with non-valvular atrial fibrillation (NVAF) and acute coronary syndrome (ACS),
considering demographic characteristics and comorbidities.

Methodology: A retrospective observational cohort study was conducted at Hospital Serdang
from January 1, 2020, to May 1, 2022. A total of 206 patients were selected via purposive
sampling and divided into two groups. The TAT group received warfarin, clopidogrel, and
aspirin, while the DAT group received warfarin and clopidogrel over a 1-year follow-up.
Multivariate logistic regression analysis was employed.

Results: A higher incidence of thromboembolic episodes was observed in the DAT group
(24.3% vs. 8.7% in the TAT group; adjusted odds ratio (aOR) 4.53, 95% CI 1.806-11.379, P=
0.001), signifying a 4.5-fold increase in thromboembolic events in DAT compared to TAT.
Conversely, more bleeding episodes were observed in the TAT group (25.2% vs. 15.5% in the
DAT group; aOR 2.22, 95% CI 0.993-4.970, P= 0.52), although the difference was not
statistically significant.

Conclusion: The DAT protocol showed significantly more thrombosis episodes than the TAT
protocol, while TAT exhibited a non-significant increase in bleeding events compared to DAT
at one year follow-up in patients with NVAF and ACS.
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INTRODUCTION

Acute coronary syndrome (ACS) is a subset of
coronary artery disease (CAD) often triggered by
plaque rupture within the coronary arteries, stemming
from atherosclerosis. Common risk factors include
smoking, hypertension, diabetes, hyperlipidemia,
sedentary lifestyle, genetic predisposition, poor diet,
and certain medications like sumatriptan and cocaine,
which may precipitate coronary vasospasm.! The co-
occurrence of ACS with acute stroke is prevalent.?
Non-valvular atrial fibrillation (NVAF), not
associated with mitral valve stenosis, surpasses
valvular AF in occurrence.® AF, especially when
concurrent with ACS, indicates higher long-term
mortality.* Ischemic heart disease (IHD) can lead to

AF, contributing to chronic coronary syndrome (CCS)
or ACS.® Approximately 40% of individuals with AF
also have CAD, and AF increases the risk of
myocardial infarction in both CAD and non-CAD
patients.® A notable proportion of ACS patients,
particularly those undergoing PCI, also present with
AF.

Patients with combined AF and ACS share common
risk factors for developing CAD, making their
coexistence frequent.® AF complicates around 10% of
acute myocardial infarction cases in the post-
reperfusion era.® Despite advancements in treatment, a
substantial proportion of AF patients also have CAD.°
Anticoagulation initiation based on CHA;DS,;VASc
score is recommended, particularly in valvular AF
(Table 1).1* The HAS-BLED score helps assess
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bleeding risk, aiding in clinical decision-making
regarding anticoagulation.

Table 1:Initiation of anticoagulation based on
CHA2DS2VVASC score

Criteria Male Female Initiation o_f
anticoagulation
2 3 Recommended
S:ZIQZDSZVASC 1 2 Considered
0 1 Not recommended

Warfarin, owing to its cost-effectiveness and long-
standing use, remains a preferred choice for many
patients, especially the elderly.’> However,
transitioning from warfarin to non-vitamin K
antagonist oral anticoagulants (NOACS) in the elderly
population has been associated with an elevated risk of
bleeding events®3. Patients with NVAF at moderate-to-
high risk of stroke require long-term oral
anticoagulation, while those with ACS or undergoing
PCI necessitate dual antiplatelet therapy (DAPT).%
Balancing the benefits of combination antithrombotic
therapy in preventing stroke and cardiac events against
the increased bleeding risk poses a challenge.

DAT has been associated with a lower risk of bleeding
compared to triple therapy. However, the decision
between DAT and triple antithrombotic therapy (TAT)
must carefully consider the balance between
thrombosis prevention and bleeding risk. This study
aims to compare the effectiveness and safety of TAT
(warfarin, clopidogrel, and aspirin) versus DAT
(warfarin and clopidogrel) in Malaysian patients with
NVAF and ACS, focusing on bleeding and thrombosis
outcomes.

METHODOLOGY

Study Design: This retrospective, single-centred,
observational cohort study examines the association
between antithrombotic therapy and thromboembolic
events in adults with non-valvular atrial fibrillation
(NVAF) and ACS.

Setting: The study was conducted at Hospital Serdang
in Malaysia, providing a comprehensive view of
patient outcomes within a specific healthcare context.

Participants: The study included adults aged 18 years
and older with NVAF and ACS who were admitted to
Hospital Serdang between January 1, 2020, and May
1, 2022.

Variables: The primary predictor variable was the
type of antithrombotic therapy received (TAT or
DAT). The primary outcome variable was the
occurrence of thromboembolic events (ischemic
stroke or recurrent ACS). Secondary outcomes

included bleeding events such as gastrointestinal or
intracranial bleeding.

Data Sources/Measurement: Data were collected
retrospectively from the hospital's electronic medical
records system (E-HIS). The data collection form
comprised six parts, covering general and
demographic data, clinical aspects, laboratory
investigations, medication usage, tools/models/scores
for outcome prediction, and clinical outcomes.

Bias: To minimize bias, a 1:1 propensity score-
matched cohort was employed to match patients based
on potential confounders. Additionally, purposive
sampling was used for patient selection.

Study Size: Sample size estimation was based on the
principle of 10 events per variable (EPV), resulting in
a target sample size of 206 patients. This size ensured
adequate statistical power to detect associations
between antithrombotic therapy and outcomes.

Quantitative Variables:

Quantitative  variables included demographic
characteristics, comorbidities, laboratory parameters,
medication usage, and outcome measures such as
thromboembolic and bleeding events.

Statistical Methods: Descriptive and inferential
statistical analyses were performed using SPSS
software version 25. Statistical tests included
Pearson’s Chi-square test, Fisher’s Exact test,
independent t-test, Mann-Whitney U test, and logistic
regression. A significance level of p < 0.05 and a 95%
confidence interval were used to interpret the results,
ensuring robustness and reliability in the analysis.

RESULTS

Participants: The study included a total of 206 adults
with NVAF and ACS admitted to Hospital Serdang in
Malaysia. The mean and median age of the patients
was approximately 62 years, with a standard deviation
of 11.5 years. The majority of patients were male
(55.8%), and Malay ethnicity was most prevalent
(38.3%), Table 2.

Descriptive Data: Among the patients, 73.3% had
hypertension, 47.5% presented with unstable angina,
and the distribution of heart failure with different
ejection fractions was observed, with 47% having
preserved ejection fractions, 34.47% reduced ejection
fractions, and 18.45% mildly reduced ejection
fractions. Additionally, 57.28% of the patients were
non-diabetic, and 49.51% had chronic kidney disease
(CKD). The median CHA;DS,-VASC score and HAS-
BLED score were 4 and 2, respectively (Table 2).

www.pakheartjournal.com



Open Access

Pak Heart J 2024;57(01)

Table 2: Patient demographic information and
clinical information based on the type of
antithrombotic regimen received

. Antithrombotic regimen P-
Study Variables DAT TAT Value
Total (N) 103 103 -
Median age (years) 63 [54-68] 61 [55-68]  0.904
Median CHA;DS,-
VASC score 4[3-5] 4 [4-5] 0.358
Median HAS-BLED 1[1-3] 2[1-3] 0109
score
Gender
Man 57(49.6%) 58(50.4%) 088
Woman 46(50.5%) 45(49.5%) '
Ethnicity
Malay 38(48.1%) 41(51.9%)
Chinese 31(56.4%) 24(43.6%) 0753
Indian 30(47.6%)  33(52.4%) :
Others 4(44.4%) 5(55.6%)
Hypertension
No 28(50.9%)  27(49.1%) ) ooe
Yes 75(49.7%)  76(50.3%) :
Acute coronary syndrome
NSTE-ACS 83(50.6%)  81(49.4%) .o
STEMI 20(47.6%) 22(52.4%) '
HFpEF
EF > 40% 66(48.9%)  69(5L1%) e
EF< 40% 37(52.1%) 34(47.9%) '
Diabetes Mellitus 41(46.6%) 47(53.4%)  0.398
CKD (eGFR) 20(52.6%)  18(47.4%)  0.719
PCI 64(52.5%)  58(47.5%)  0.395

NSTE-ACS: “non-ST- segment elevation ACS”; STE-ACS: “ST-
segment elevation ACS”; HFrEF: “heart failure reduced ejection
fraction”; Advanced CKD: “advanced chronic kidney disease
(eGFR <30)”; PCI: “percutaneous coronary intervention”

Outcome Data: The primary outcome of the study
was the occurrence of thromboembolic events, which
showed a statistically significant correlation with the
type of antithrombotic regimen received and heart
failure characterized by lower ejection fraction.
Thromboembolic events were significantly more
frequent in patients with heart failure and reduced
ejection fraction compared to those with preserved or
mildly reduced ejection fraction. However, there was
no statistically significant association between
bleeding events and the type of antithrombotic
regimen (Table 3).

Main Results: Statistical analyses revealed a
significant association between patients receiving
DAT and the occurrence of thromboembolic events
compared to those receiving TAT. Patients in the DAT
group were 4.5 times more likely to experience
thromboembolic events than those in the TAT group
after adjusting for other factors. Additionally, age,
hypertension, heart failure with reduced ejection
fraction, and diabetes mellitus were identified as
significant predictors of thromboembolic events.

However, there was no statistically significant
difference in the occurrence of bleeding events
between the TAT and DAT groups, although a trend
towards higher bleeding frequency was observed in
the TAT group (Table 4).

Table 3: The multivariate logistic
regression predicting the likelihood of reporting
thromboembolic events and bleeding events

OR [95% CI] P-value
Thromboembolic events
DAT 4.44 [1.781-11.084] 0.001
Age 1.072 [1.018-1.129] 0.008
Female 1.804 [0.749-4.345] 0.188
Hypertension 4.57 [1.45-14.4] 0.009
HFrEF 5.49 [2.193-13.77] <0.001
Diabetes 4.93 [1.838-13.257] 0.002
Bleeding events
DAT 2.187 [0.984-4.859] 0.055
Age 1.087 [1.036-1.141] 0.001
Female 0.809 [0.365-1.793] 0.601
Hypertension 3.05 [1.106-8.456] 0.031
HFrEF 0.932 [0.4-2.175] 0.871
Diabetes 2.717 [1.147-6.437] 0.023

HFrEF: “heart failure reduced ejection fraction”; DAT: “dual
antiplatelet therapy ’; OR: “odds ratio ”; Cl: “confidence interval ”

DISCUSSION

In this study, a significant disparity in thromboembolic
events was observed between patients receiving DAT
and TAT. The TAT group exhibited a notably lower
incidence of thromboembolic events, indicating a 36%
reduction in thromboembolic risk compared to the
DAT group. This finding aligns with previous
research, supported by a meta-analysis demonstrating
an increase in recurrent myocardial infarction episodes
with DAT compared to TAT.'® However, it contrasts
with findings from other trials such as the WOEST
trial, which showed a lower occurrence of bleeding
events with DAT but no significant difference in
thromboembolic events compared to TAT.1112

Conversely, regarding bleeding events, our study
found a higher incidence in the TAT group, although
not statistically significant. Adjusted analysis revealed
a 61% reduction in bleeding risk in the DAT group,
highlighting a potential benefit of DAT over TAT.
These findings differ from some previous studies,
including meta-analyses, which reported fewer
bleeding episodes with DAT compared to TAT. The
discrepancy may suggest the need for further
investigation, particularly with extended follow-up
periods.®
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Table 4: The relation between patients’ demographics and clinic information and antithrombotic types based

on the thromboembolic events as the primary outcome

Thromboembolic event

Bleeding event

Study Variables No Yes P-value No Yes P-value
Antithrombotic Regimen
0, 0, 0, 0,

%:\; 32(75.5 UAJ) 25(24.03 0%6) 0.003 87(84.5 OAJ) 16(15.5 OAJ) 0.084

(91.3%) 9(8.7%) 77(74.8%) 26(25.2%)
Median Age (years) 61 [55-67] 66 [57-72] 0.032 60 [53-67] 67 [62-73] <0.001
Sex
Male 99(86.1%) 16(13.9%) 0.26 92 (80%) 23 (20%) 0.876
Female 73(80.2 %) 18(19.8%) : 72 (79.1%) 19 (20.9%) '
Ethnicity
Malay 67(84.8%) 12(15.2%) 63(79.7%) 16(20.3%)
Chinese 46(83.6%) 9(16.4%) 0.949 45(81.8%) 10(18.2%) 0.343
Indian 52(82.5%) 11(17.5%) : 47(74.6%) 16(25.4%) :
Others 7(77.8%) 2(22.2%) 9(100%) 0(0%)
Hypertension
No 49(89.1%) 6(10.9%) 0.182 46(83.6%) 9(16.4%) 0.387
Yes 123(81.5%) 28(18.5%) ’ 118(78.1%) 33(21.9%) ’
Acute coronary syndrome
NSTE-ACS 139(84.8%) 25(15.2%) 0.335 124(75.6%) 40(24.4%) 0.005
STEMI 33(78.6%) 9(21.4%) ’ 40(95.2%) 2(4.8%) '
HFpEF
EF > 40% 122(90.4%) 13(9.6%) 0.001 110(81.5%) 25(18.5%) 0.358
EF< 40% 50(70.4%) 21(29.6%) ' 54(76.1%) 17(23.9%) ’
Diabetes Mellitus
No 102(86.4%) 16(13.6%) 0.187 97(82.2%) 21(17.8%) 0.285
Yes 70(79.5%) 18(20.5%) ’ 67(76.1%) 21(23.9%) ’
CKD (eGFR)
No 142(84.5%) 26(15.5%) 0.403 145(86.3%) 23(13.7%) <0.001
Yes 30 (78.9%) 8(21.1%) ) 19(50%) 19(50%) )

NSTE-ACS: “non-ST- segment elevation ACS”; STE-ACS: “ST-segment elevation ACS”; HFrEF: “heart failure reduced ejection fraction”;
Advanced CKD: “advanced chronic kidney disease (eGFR <30)”; PCI: “percutaneous coronary intervention”

The association between demographic variables and
bleeding/thromboembolic events revealed several
noteworthy trends. Advancing age correlated
positively with both thromboembolic and bleeding
events, consistent with existing literature. However,
while the risk of thromboembolic events increased
with age, the proportion of ischemic events relative to
severe bleeding events decreased. Gender did not
significantly affect thromboembolic or bleeding
events, contrary to findings suggesting differing risk
profiles in men and women.

Hypertension emerged as a significant predictor for
both thromboembolic and bleeding events, with
individuals with hypertension experiencing higher
occurrences of both. This aligns with prior research
demonstrating an increased risk of ischemic and
hemorrhagic stroke in hypertensive patients with
AF.1718 Effective blood pressure management is
therefore crucial in reducing stroke and bleeding risk
in AF patients.!®

Type of heart failure also influenced thromboembolic
events, with HFpEF patients exhibiting a significantly
higher risk compared to those with preserved EF.
However, no significant association was found
between heart failure type and bleeding events. These

findings support the importance of considering heart
failure subtype in thromboembolic risk assessment.

Diabetes mellitus emerged as a significant risk factor
for increased thromboembolic and bleeding events.
Diabetic patients had approximately five times higher
thromboembolic risk and nearly three times higher
bleeding risk compared to non-diabetic patients.?%-2
These results underscore the need for tailored
management strategies for diabetic AF patients to
mitigate both thrombotic and bleeding risks.

Advanced CKD did not show a significant association
with thromboembolic events but was significantly
correlated with a higher risk of bleeding events. This
aligns with previous research indicating a heightened
susceptibility to bleeding events in patients with
severe CKD, particularly during treatment for CAD or
AF.24'27

LIMITATION

Several limitations were identified in this study.
Firstly, the data was collected from a single-center,
which may limit the generalizability of the findings to
other populations. Additionally, the small sample size
might have restricted the statistical power of the
analysis and increased the risk of type Il error. Being

www.pakheartjournal.com



Open Access

Pak Heart J 2024;57(01)

a retrospective cohort study, there were inherent
limitations related to data collection and potential
biases. Despite applying the propensity score
matching model to control for known confounders,
residual confounding factors may still exist, affecting
the validity of the results.

CONCLUSION

In conclusion, this study comparing DAT and TAT in
Malaysian patients with NVAF and ACS highlights
the importance of personalized antithrombotic
management. While DAT demonstrated a higher
incidence of thromboembolic events, TAT exhibited a
trend towards increased bleeding episodes, albeit not
statistically significant. These findings underscore the
necessity of balancing thrombotic and bleeding risks
based on individual patient characteristics. Subgroup
analyses revealed associations between hypertension,
heart failure, diabetes mellitus, advanced CKD, and
heightened thromboembolic or bleeding events,
emphasizing the need for tailored therapeutic
approaches.
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