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Abstract
Purpose: The management of patients with atrial fibrillation (AF) and acute coronary syndrome (ACS) or
undergoing percutaneous coronary intervention (PCI) requires appropriate antithrombotic regimens for
stroke prevention and in-stent thrombosis. Current practice recommendations are largely based on
consensus options as there is limited evidence from randomized clinical trials. Hence, by surveying a group
of cardiologists across India, we sought to better understand the current practice patterns of using oral
anticoagulants (vitamin K antagonist, VKA or non-vitamin K antagonist oral anticoagulant, NOAC) and
antiplatelet therapy in those patients in India.

Methods: A cross-sectional questionnaire-based survey was conducted across India to better understand the
clinical practices in AF management.

Results: A total of 151 cardiologists participated in this survey. The most commonly prescribed combination
therapy in patients with AF and ACS/undergoing PCI was triple therapy (NOAC + dual antiplatelet [aspirin
and P2Y12 inhibitor]) (54.30%) followed by NOAC + single antiplatelet (33.11%). Only 11.26% of
cardiologists prescribed VKA + dual antiplatelet therapy. Among anticoagulants, cardiologists prescribed
NOACs to 66.11% of patients and VKAs to 25.54% of patients. Among P2Y12 inhibitors, ticagrelor (50.99%)
and clopidogrel (47.02%) were the most preferred medication. The physician reported patient adherence
rates to NOACs were higher compared to VKAs. Around 41.06% of cardiologists reportedly changed
antiplatelet therapy for patients from dual antiplatelet to single antiplatelet therapy in three months;
36.42%, in one month; and 19.21% in six months after PCI. Around 61.59% of cardiologists stopped
prescribing antiplatelet therapy for patients by one year.

Conclusion: Our survey demonstrated that the majority of cardiologists used triple therapy (NOAC + dual
antiplatelet), followed by NOAC + single antiplatelet for managing patients with AF and ACS or undergoing
PCI in line with the available guidelines.

Categories: Cardiology, Internal Medicine
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Introduction
Atrial fibrillation (AF) is a global health burden and increases the risk for thromboembolic complications
including stroke and other cardiovascular (CV) events [1]. Acute coronary syndrome (ACS) commonly occurs
in patients with AF and requires oral anticoagulants (OAC) for the prevention of stroke, in-stent thrombosis,
or recurrent cardiac events [2].

Choosing the best anti-thrombotic therapy for these patients is quite challenging as it is difficult to balance
thrombosis prevention and the risk of bleeding [3]. Currently, OAC such as vitamin K antagonists (VKAs) and
non-VKA OAC (NOAC) are indicated to prevent AF-related ischemic strokes and systemic embolism.
However, they are reportedly ineffective in preventing stent thrombosis and are not indicated for secondary
prevention after ACS [4-7]. For percutaneous coronary intervention (PCI) or ACS, dual antiplatelet therapy
(DAPT) with aspirin and P2Y12 receptor inhibitor (clopidogrel, prasugrel, or ticagrelor) is the gold standard
and has proven to reduce the incidence of ischemic events or stent thrombosis but is less effective in
reducing cardioembolic stroke [7-10]. To reduce both stroke and ischemic events, triple therapy with OAC
and DAPT has been used in the past decade [10]. However, studies have shown that these regimens increase
the risk of bleeding [11-13]. Thus, an antithrombotic regimen with an acceptable benefit-risk profile would
be valuable in treating patients with AF and associated ACS or PCI.

Several randomized clinical trials have been conducted to evaluate the safety and efficacy of NOACs versus
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VKA as a combination with single or dual antiplatelet agents in patients with AF and ACS or undergoing PCI
[7,14-16]. The RE-DUAL PCI trial demonstrated a lower risk of bleeding among those receiving dual therapy
with dabigatran and a P2Y12 inhibitor compared to those receiving triple therapy with warfarin (P2Y12
inhibitor) and aspirin [16]. POINEER AF-PCI trial showed that low-dose rivaroxaban with a DAPT for 6-12
months was associated with low risk of clinically significant bleeding than the therapy with VKA plus DAPT
[15].

The AUGUSTUS trial data support use of apixaban (NOAC) and a P2Y12 inhibitor without aspirin during the
first six months for most patients owing to an almost twofold increase in bleeding with aspirin use
[7]. However, despite the evidence provided by clinical trials and clinical practice guideline
recommendations, treatment decisions and the choice and dosage of a particular drug can depend on the
patient's clinical profile, cardiologists, and organizational factors [17].

TREAT-RISK, a major global transnational survey of AF treatment patterns reported that appropriate
patients with AF are prescribed anticoagulants in the United States (82% of eligible patients on average) and
its prescription is the lowest in China (58.1%) [18]. It was observed that minimizing bleeding risk was most
important to Indian (7%) and Chinese (7%) healthcare providers [18]. Cardiologists in India (47%) and China
(43%) were also least likely to prescribe an anticoagulant for patients over the age of 75 compared to
cardiologists in the United Kingdom (92%) and the United States (88%) who were far more likely to
frequently anticoagulated patients over age 75 [18].

Hence, by surveying a group of cardiologists across India, we sought to better understand the current
practice patterns of using anticoagulants and antiplatelet therapy in an Indian patient with AF and ACS or
those undergoing PCI and to identify prescription regimens and physician-reported patient adherence to
NOACs and VKAs in clinical practice. These data reveal the current attitude of cardiologists towards
prescribing anticoagulants and antiplatelet drugs.

Materials And Methods
This study was a cross-sectional questionnaire-based survey of cardiologists across India to better
understand the clinical practices in AF management for 6 months in the year 2020. Cardiologists with at
least 15 years of experience in the field were invited to participate in the survey. We obtained informed
consent from all participating cardiologists before capturing their responses in the survey. The survey
focused on the use of OAC and antiplatelets in the Indian patient population with AF and ACS or undergoing
PCI. We intended to get insights into the prevailing practice of using an antithrombotic in Indian patients.
The questionnaire was validated by ten cardiologists representing different geographies of the country. The
questionnaire was characterized by categories on the prevalence of AF, AF, and ACS undergoing PCI and
medical treatment, and anticoagulant and antiplatelet usage patterns. The entire survey was conducted
using emails, short message service (SMS), and telephonic calls, the survey link was shared with the
Cardiologists through email after they have consented to participate in the survey. As the study did not
involve the collection or analysis of human data, ethics committee approval was not deemed necessary.

Statistical analyses
Continuous variables were summarized using descriptive statistics including the number of observations,
mean, standard deviation (SD), median, and range. Categorical data were summarized as numbers and
percentages. Data were summarized/analyzed per the availability of the observed dataset. All statistical
analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

Since this was a descriptive survey, a former effect size calculation was not required. However, an attempt
was made to enroll an adequate number of cardiologists (150) to achieve an appropriate effect size. Since
this is a survey about the experiences and preferences of physicians in their practice, and no human clinical
data was collected, ethics committee approval was not deemed to be necessary by the authors.

Results
The response rate was (54%, 151/280) in this survey.

Geographical distribution of responses
Upon analyzing the geographical distribution of survey responses (Table 1), the response to the survey was
received more from the southern region (48.34%) followed by the northern (19.21%), western (16.56%) and
the eastern (5.96%) regions.
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Variables N=151 Median (minimum, maximum)/n (%)

Geographical distribution of responses  

East 9 (5.96)

West 25 (16.56)

North 29 (19.21)

South 73 (48.34)

Not specified 15 (9.93)

Prevalence of AF in clinical practice  12 (1, 90)

Prevalence of AF & ACS or undergoing PCI  in clinical practice 5 (1, 80)

Proportion of patients with ACS undergoing below treatments in clinical practice   

Medical management 20 (0, 90)

PCI 80 (2, 100)

TABLE 1: Prevalence of atrial fibrillation, acute coronary syndrome and its management in routine
clinical practice of the cardiologists participating in the survey
Abbreviations: AF: atrial fibrillation; ACS: acute coronary syndrome; PCI: percutaneous coronary intervention

Prevalence of AF and ACS in clinical practice
A total of 151 cardiologists participated in this survey from different regions across India. The median
prevalence of AF, and AF with ACS or those undergoing PCI in clinical practice was reported as 12% and 5%,
respectively. Around median of 20% patients with ACS underwent medical management and 80% were
reported to undergo PCI (Table 1).

Usage pattern of antiplatelets and anticoagulants
As shown in Figure 1A, cardiologists most commonly selected DAPT comprising aspirin combined with
P2Y12 inhibitor (median {min., max.}: 100% {0,100}) followed by P2Y12 inhibitor alone (median {min.,
max.}: 0% {0, 100}). Aspirin was preferred less often (median {min., max.}: 0 {0, 70}). Among P2Y12
inhibitors (Figure 1B), ticagrelor (50.99%) and clopidogrel (47.02%) were the most preferred medication by
cardiologists while prasugrel was the least preferred (1.99%).
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FIGURE 1: (A) Patients (%) with AF and ACS or undergoing PCI who
would receive aspirin or P2Y12 inhibitor or dual antiplatelets. (B) Choice
of P2Y12 inhibitors among cardiologists.
Abbreviations: AF: atrial fibrillation; ACS: acute coronary syndrome; PCI: percutaneous coronary intervention

Among anticoagulants, NOACs was most commonly prescribed by the cardiologists than VKA (median {min,
max}: 80% {0, 100} vs 20% {0, 100}) (Figure 2A). Physician reported patient adherence rates to NOACs was
higher compared to VKAs ((median {min, max}: 80% {20, 100}) vs 60% {0,100}) (Figure 2B).
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FIGURE 2: (A) Patients (%) with AF and ACS or undergoing PCI who
would be on VKA or NOACs. (B) Patients adherence (>80% of days
covered in a year) to warfarin and NOACs in India. (C) Cardiologist (%)
changing from dual to single antiplatelet therapy at month 1, 3, and 6.
(D) Cardiologist (%) who stop antiplatelet therapy in majority of patients
at specific duration.
Abbreviations: AF: atrial fibrillation; ACS: acute coronary syndrome; PCI: percutaneous coronary intervention;
VKA: vitamin K antagonists; NOACs: non-vitamin K antagonist oral anticoagulants

The most commonly prescribed combination therapy for managing patients with AF and ACS or those
undergoing PCI was triple therapy comprising NOAC combined with dual antiplatelet (54.30%) followed by
NOAC with single antiplatelet (33.11%). Only 11.26% of cardiologists prescribed VKA with DAPT (Figure 3A).
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FIGURE 3: (A) Treatment regimen most commonly prescribed for
managing patients with AF and ACS or undergoing PCI. (B) Patients (%)
who would receive different doses of NOACs.
Abbreviations: AF: atrial fibrillation; ACS: acute coronary syndrome; PCI: percutaneous coronary intervention;
VKA: vitamin K antagonists; NOACs: non-vitamin K antagonist oral anticoagulants; OD: once a day; BD: twice a
day

Around 41.06% of cardiologists reportedly changed antiplatelet therapy for patients from dual antiplatelet to
single antiplatelet therapy in three months; 36.42%, in one month; and 19.21% in six months (Figure 2C).
Around 61.59% of cardiologists stopped prescribing antiplatelet therapy for patients by one year and 24.50%
stopped after one year (Figure 2D).

Prescribed dose of NOACs in clinical practice
Among NOACs, 5 mg BD (twice daily) dose of apixaban (83.22%), 20 mg OD (once daily) of rivaroxaban
(42.28%) and 110 mg BD of dabigatran (51.33%) were the most commonly prescribed doses than other doses
(Figure 3B).

Pattern of antiplatelet therapy prescribed with the most commonly
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prescribed dose of Apixaban
With the most commonly prescribed dose of apixaban (5 mg OD), if we consider the median estimates,
P2Y12 inhibitor was prescribed no patients, and DAPT (Aspirin + P2Y12 inhibitor) was prescribed to 100%
(0,100) of patients. Ticagrelor (50.0%) and clopidogrel (49.19%) were equally preferred by cardiologists along
with apixaban 5 mg OD (Table 2).

 Median (minimum, maximum)/n (%)

Proportion of patients who were prescribed only P2Y12 0 (0, 100)

Proportion of patients who are prescribed dual antiplatelet therapy (Aspirin+P2Y12 inhibitor) 100 (0, 100)

Choice of P2Y12 inhibitor, N (%)  

Ticagrelor 62 (50.0)

Clopidogrel 61 (49.19)

Prasugrel 1 (0.81)

TABLE 2: Pattern of antiplatelet therapy prescribed with the most commonly prescribed dose of
Apixaban (5 mg BD)

Discussion
The present survey assessed the pattern of anticoagulant use in patients with AF and ACS or those
undergoing PCI. The major findings of this survey reported that the majority of the cardiologists used triple
therapy, and predominantly used NOAC + dual antiplatelets (aspirin and P2Y12 inhibitor) followed by NOAC
+ single antiplatelet for managing patients with AF and ACS or those undergoing PCI. This was in
accordance with the recommendations from the current clinical practice guidelines for managing these
patients [19]. The VKA + DAPT was prescribed by only 11.26% of cardiologists.

The physician reported patients’ adherence to NOACs was higher compared to VKAs in our survey. Several
previous studies reported that the persistence and adherence of patients to NOACs were higher compared to
VKAs due to the safety, simplified dosage regimen, and predictable dose-related anticoagulant effect
enabling fixed dosing without the need for routine laboratory monitoring [20-22]. The choice for P2Y12
inhibitors was heterogeneous as cardiologists preferred both ticagrelor and clopidogrel however, prasugrel
was the least preferred, probably due to the risk associated with bleeding. A recent meta-analysis showed
that thrombolysis in myocardial infarction (TIMI) major and minor bleeding events were increased with the
usage of prasugrel compared to clopidogrel and ticagrelor in patients with ACS [23]. The NOAC practical
guide [24], EHRA consensus [25] and the ESC's DAPT-focused update [26], and the AF guideline [27]
discourage using prasugrel or ticagrelor as components of a triple therapy regimen.

In our survey, around 41.06% of cardiologists were reported to change antiplatelet therapy for patients from
dual antiplatelet to single antiplatelet therapy in three months, 36.42% in one month, and 19.21% in six
months after PCI. Most cardiologists stopped prescribing antiplatelet therapy for patients within one year
(61.59%), which is in line with the clinical recommendations based on the clinical scenario characteristics.
The AAC/AHA and ESC guidelines recommend using antiplatelet therapy varying from 1 month to an
extended duration of more than 12 months depending on the clinical scenario and susceptibility to
ischemia, bleeding, or both in patients with AF and ACS or those undergoing PCI [19,26]. A recent North
American consensus statement recommends NOACs as the oral anticoagulation of choice, and a dual
therapy with NOAC and a P2Y12 inhibitor for six to 12 months is recommended based on the ischemic and
bleeding risk of the patients [28].

Among anticoagulants, prescriptions for NOACs were much higher compared to VKAs as recommended in
the guidelines [19]. NOACs have multiple pharmacological advantages over VKAs such as rapid onset/offset
of action, few food and drug interactions, predictable pharmacokinetics and they do not require regular
monitoring for coagulation [29,30]. A meta-analysis of 12 studies on the efficacy and safety of NOACs over
warfarin demonstrated that NOACs are superior to the latter in preventing a composite of stroke and
systemic embolism in patients with AF [31]. Moreover, NOACs appear to offer advantages over VKAs, by
providing the potential for less bleeding [32,33]. These advantages might have increased their preference
among Indian cardiologists.

AUGUSTUS study and ARISTOTLE study demonstrated that apixaban exerted comparable and favorable
effects on preventing stroke, systemic embolism, and mortality and caused less major bleeding than warfarin
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irrespective of aspirin use [7,34]. Moreover, among NOACs, apixaban demonstrated lower rates of both
ischemic stroke or systemic embolism and bleeding compared with rivaroxaban in patients with AF [35,36].
In the AUGUSTUS trial, the use of apixaban at a dose of 5 mg BD was shown to be an effective regimen that
is superior to VKAs [7]. Thus, 5 mg BD of apixaban (83.22%) with DAPT was the most commonly prescribed
dose by cardiologists in our survey.

Our study is limited by a descriptive survey and the responses are from physician reported which may not
provide a true representation of patients’ responses.

Conclusions
Our survey demonstrated that the majority of cardiologists used triple therapy (NOAC + dual antiplatelet
[aspirin and P2Y12 inhibitor]), followed by NOAC + single antiplatelet for managing patients with AF and
ACS or undergoing PCI in line with the available guidelines. NOACs were the preferred anticoagulant among
responders in this study. The physician reported patient adherence rates to NOACs were higher compared to
VKAs. 5 mg BD of apixaban with DAPT was the most commonly prescribed dose by cardiologists in our
survey. Among P2Y12 inhibitors, ticagrelor and clopidogrel were the most preferred medication. The
majority of cardiologists reportedly changed antiplatelet therapy for patients from dual antiplatelet to single
antiplatelet therapy in three months, followed by cardiologists in one month, and a very small proportion of
cardiologists in six months. A maximum number of cardiologists stopped prescribing antiplatelet therapy
for patients by one year.
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