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INTRODUCTION 

Atrial Fibrillation (AF) is one of the commonest of 

cardiac arrhythmia.
1
 Large epidemiological studies have 

demonstrated that it is associated with different etiology, 

mainly valvular and non-valvular (NV). Among Non-

valvular etiologies, advancing age and cardiovascular 

conditions, particularly hypertensions and coronary artery 

disease, are common causes of non-valvular atrial 

fibrillation (NVAF).
2
 

In the USA, approximately 2.3 million people have 

NVAF and this will be 3.3 million by 2020 and 5.6 

million by 2050.
3
 Non-valvular atrial fibrillations 

(NVAF) will lead to increase in the risks of stroke and 

death. Oral anticoagulation therapy is very efficacious in 

prophylaxis of stroke and thereby reduces mortality in 

these patients. One of the oral anticoagulant, vitamin K 

antagonist warfarin, reduces the risks of stroke and death. 

Therefore, warfarin is recommended for patients who 

have atrial fibrillation and are at risk of having stroke.
4
  

The 2010 European Society of Cardiologists (ESC) 

guidelines on risk of stroke associated with AF 

emphasized the use of the category, that is low, moderate 

and high-risk and recommended the use of 

anticoagulation therapy according to a risk factor-based 

approach, which can be expressed as an acronym, 
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CHA2DS2-VASc [congestive heart failure/left 

ventricular dysfunction, hypertension, age ≥75 (doubled), 

diabetes, stroke (doubled)-vascular disease, age (65-74), 

and sex category (female)]. Single score will be given to 

each present risk-factor in patients and double score to 

the age ≥75 and previous attack of stroke. According to 

total final score, annual stroke risk will be classified in 

three categories, low risk (score=0 for male and 1 for 

female), moderate risk (score=1 for male) and high risk 

(score ≥2).
5
 

The „stroke prevention in atrial fibrillation‟ (SPAF) trial 

and a meta-analysis have shown that oral anticoagulation 

therapy (warfarin) is more effective than antiplatelet drug 

(low dose aspirin) in SPAF. Current guidelines suggests 

to give warfarin in AF patients having moderate and high 

risk for stroke (elderly, heart failure, etc.) according to 

CHA2DS2-VASc score, and to reserve aspirin for low 

risk patients or for those who are unable to take warfarin. 

Anticoagulation therapy is given for 3-4 weeks before 

and after attempting conversion of AF to sinus rhythm for 

SPAF.
6
 

As warfarin is very effective in prophylaxis of SPAF, on 

the other side, it is associated with increase in the risk of 

hemorrhage.
7
 Warfarin is also cumbersome to use, 

because of their multiple interactions with food and 

drugs, and require frequent laboratory monitoring. These 

complications are real health care burden on patients, 

especially in developing country. Therefore, it is least 

used now a days, and when it is used, rates of 

discontinuation are high.
8,9

 Most of the patients receiving 

warfarin therapy also have inadequate anticoagulation.
10

 

All these factors are serious disadvantage of using 

warfarin therapy. 

For more than 50 years, vitamin K antagonists (eg, 

warfarin) were the only available oral anticoagulants. It 

has now been 5 years since the first of the new oral 

anticoagulants (NOACs), dabigatran etexilate, gained 

approval for stroke prevention in atrial fibrillation in the 

United States. This was followed by the approval of 

rivaroxaban and apixaban for this indication.
11

 Newer 

oral direct thrombin inhibitor like, dabigatran etexilate 

(dabigatran), was shown to be effective as an 

anticoagulant in the treatment of patients with atrial 

fibrillation in the randomized evaluation of long-term 

anticoagulation therapy (RE-LY) study.
12,13

 In another 

large trial dabigatran etexilate 150 mg twice daily has 

yielded superior results to warfarin for prevention of 

embolism and stroke in patients of atrial fibrillation.
6
 

These study reports of trials are signalling positive future 

of this drug in Indian market. 

Serious complications associated with warfarin lead us to 

in urge of effective, safer and convenient newer 

anticoagulation agents over warfarin. So, the current 

questionnaire based study is done with the objectives to 

assess the prevalence of NVAF in Vadodara, Gujarat, to 

find out the unmet need and limitation of current oral 

anticoagulation therapy and also look out for the future of 

NOAC drugs for stroke prevention in atrial fibrillation 

(SPAF) patients. 

METHODS 

The proposed study was observational, non-interventional 

and prospective in nature. It was questionnaire based 

study, willingly participated by 20 cardiologists of 

Vadodara, India, to assess the prevalence of non-valvular 

atrial fibrillation (NVAF) in Vadodara, to find out unmet 

need and limitations of current anticoagulation therapy 

for SPAF and future of newer oral anticoagulation drugs 

(NOAC). The questionnaire used for the study purpose: 

 What is the prevalence for NVAF (Non-Valvular 

Atrial Fibrillation) in Baroda? 

 Would you prefer to give prophylaxis for stroke in 

all NVAF patients? 

 How would you assess the need for stroke 

prophylaxis in NVAF patients? 

 If yes, according to score, which drug therapy is 

given for prophylaxis for stroke in NVAF patients?  

 What is your choice of anticoagulation therapy for 

stroke prophylaxis? And duration of therapy? 

 What are the major side effects/problems you faced 

in the patients due to warfarin as anticoagulant 

therapy? 

 Is warfarin safe to use or change is needed for stroke 

prophylaxis? 

 How many numbers of times you have to give 

treatment/antidote due to warfarin induced bleeding? 

 Are newer oral drug therapies preferable over older 

one, even if they have no specific antidote? 

 What is ideal newer drug therapy for stroke 

prophylaxis? Better safety with comparable efficacy 

or better efficacy with comparable safety to warfarin. 

RESULTS 

According to questionnaire based study, we found that 

prevalence of NVAF (non-valvular atrial fibrillation) was 

around 2.5 to 3% in Vadodara, India.  

 

Figure 1: Prophylaxis given for SPAF by cardiologists. 
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In study, total 80% (16/20) of cardiologists mentioned 

that prophylaxis is required in all the patients of NVAF 

for SPAF (stroke prevention in atrial fibrillation)                 

(Figure 1). 

All cardiologists (100%), who prescribed prophylaxis for 

stroke, mentioned that prophylactic therapy for SPAF is 

given after evaluating CHA2DS2-VASc score and choice 

of therapy depends upon it (Table 1). 

Table 1: Type of treatment according to CHA2DS2-

VASc score. 

CHA2DS2-VASc score 
Type of 

treatment 

0 for male and 1 for female             

(low risk) 

Antiplatelet drug 

therapy 

≥ 1 for male and ≥ 2 for female 

(moderate and high risk) 

Anticoagulation 

drug therapy 

In our study, all the cardiologists would like to prescribe 

antiplatelet drug (aspirin) as prophylaxis of choice for 

SPAF in “low risk score” (according to CHA2DS2-VASc 

score) patients, while “moderate and high risk scores” 

patients will be taken care by giving anticoagulation 

therapy like warfarin/NOACs. 

 

Figure 2: Anticoagulation therapy for SPAF by 

cardiologists. 

Cardiologists were divided in their choice of 

anticoagulation therapy for SPAF. Total 60% of all 

cardiologists preferred to prescribe warfarin (Figure 2). 

Treatment for SPAF is given for lifelong by all 

cardiologists.  

Majority of the cardiologists (90%, 18/20) mentioned that 

both bleeding and continuous monitoring are the most 

commonly encountered problems associated with warfarin 

therapy. Other associated problems with warfarin therapy 

are, noncompliance to the patient, drug-drug interaction, 

longer duration and slow onset of action, from more 

severe to less severe one. According to cardiologists, 

approximately 40-50% of patients on warfarin therapy 

face any of the above mentioned problems during 

warfarin treatment.  

In questionnaire based Study, all cardiologists thought 

that warfarin is unsafe anticoagulation therapy for SPAF 

due to its serious life threatening side effects and change 

is required. Cardiologists will prefer newer 

anticoagulation therapy (NOAC), if it provides fewer side 

effects over warfarin. Cardiologists, who prescribed 

NOAC, did not want to change their therapy.  

Cardiologists, who are using warfarin for SPAF, had to 

give antidote (vitamin K) or FFP (fresh frozen plasma) to 

around 20% of total patients for controlling warfarin 

induced major or life threatening bleeding.  

According to our study, all cardiologists thought that 

newer oral anticoagulation therapy without antidote can 

be accepted, if they are safe enough.  

Total 90% of cardiologists thought that newer oral 

anticoagulant drugs must have better safety like less 

bleeding with comparable efficacy to warfarin. Remaining 

cardiologists thought that better efficacy with comparable 

bleeding to warfarin is desirable. 

DISCUSSION 

Atrial fibrillation, also known as "old" arrhythmia, has 

assumed increasing importance in the 21
st
 century.

14
 The 

growing "epidemic" of non-valvular atrial fibrillation 

(NVAF) with its associated morbidity and mortality is 

dangerous and intersects with a number of conditions 

including aging, thromboembolism, stroke, congestive 

heart failure, hypertension, and perhaps the metabolic 

syndrome and inflammation.  

In the USA, approximately 2.3 million people have 

NVAF and this will be 3.3 million by 2020 and 5.6 

million by 2050.
3
 According to our survey, prevalence of 

NVAF was approximately 2.5 to 3% in Vadodara, 

Gujarata, India. Another study done by Ogawa S, 

Aonuma K et al found that prevalence of NVAF was 

6.5% in India, while in Australia it was 16.9%.
15

 

In our study, findings suggested that 80% of the total 

cardiologists would like to give prophylaxis to all the 

patients of NVAF for SPAF (stroke prevention in atrial 

fibrillation). Remaining 20% of the cardiologists would 

like to give prophylaxis in approximately 80% of total 

NVAF patients, which is also not less in number. Non-

valvular atrial fibrillation is a major cause of stroke and 

disability worldwide.
16

 The appropriate prophylactic 

medicines in patients with NVAF can reduce the rate of 

stroke by two-thirds or more.
17

 So it is beneficial to give 

prophylactic therapy to all NVAF patients for SPAF.  

We observed in our study that cardiologists would like to 

give prophylaxis, to all the patients for SPAF, after 

assessing CHA2DS2-VASc score. The CHA2DS2-VASc 

score is inclusive of the most common risk factors for 

stroke, which are congestive heart failure/left ventricular 

dysfunction, hypertension, age ≥75 (doubled), diabetes, 
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stroke (doubled)-vascular disease, age (65-74), and Sex 

category (female). Single score is given to each present 

risk-factor in patients and double to age ≥75 and previous 

attack of stroke. According to final total score, annual 

stroke risk will be classified in three categories, low risk 

(score=0 for male and 1 for female), moderate risk 

(score=1 for male) and high risk (score ≥ 2).
18

 The 

accumulated evidence shows that CHA2DS2-VASc is 

better at identifying „truly low-risk‟ patients with AF and 

is as good as, and possibly better than, scores such as 

CHADS2 in identifying patients who develop stroke and 

thromboembolism.
19,20

 It is positive sign that cardiologists 

are assessing proper score to give prophylaxis for SPAF.  

In our study, all the cardiologists would like to prescribe 

antiplatelet drug (aspirin) as prophylaxis of choice for 

SPAF in “low risk score” (according to CHA2DS2-VASc 

score) patients, while “moderate and high risk scores” 

patients will be taken care by giving anticoagulation 

therapy like warfarin. Since the publication of the 2010 

ESC guidelines, additional evidence has also strengthened 

the use of prophylaxis therapy according to the risk 

factor-based approach (low, moderate and high) proposed 

in the guidelines, where „truly low-risk‟ patients (aged 

<65 and lone AF) do not need any antithrombotic therapy, 

as they have very low absolute event rates, while both 

„moderate and high risks‟ patients are taken care by 

giving oral anticoagulation therapy.
21

 So, findings in our 

study are similar to 2010 ESC guidelines regarding 

prophylaxis of choice for “moderate and high risks 

scores” patients.  

We observed that cardiologists were divided in their 

choice of anticoagulation therapy for SPAF. Newer oral 

anticoagulation therapy is the treatment of choice for 40% 

of the total cardiologists. Remaining 60% of cardiologists, 

who prescribe warfarin, want to go for newer oral 

anticoagulation drugs, but high cost of it is the main 

obstacle. In India, currently vitamin K antagonist (VKA) 

drugs like warfarin remains the number one agent of 

choice for oral anticoagulation, due to years of usage and 

the prohibitive cost of newer oral anticoagulation drug.
22

 

In the United States also, the much higher drug costs of 

newer oral anticoagulants (NOACs) taken into 

consideration by prescribers. High drug costs can 

contribute to reduced medication adherence of patients 

and lead to skip/split doses to make the medication last 

longer by them.
23

 Treatment for SPAF is also given 

lifelong. In such cases, higher cost of newer drug therapy 

is major burden on patients in developing country like 

India and makes compulsion for cardiologists to think 

twice before choosing newer drug therapy.  

In our study majority of the cardiologists (90%) stated 

both bleeding and continuous monitoring as main 

problems associated with warfarin therapy. According to 

other study done in India by Gopalakrishnan S et al 

mentioned that this certain issue, bleeding with warfarin, 

is more peculiar to Indians. Inconsistent consumption of 

green leafy vegetables like cabbage, cauliflower, spinach 

and other foods rich with vitamin K in the Indian diet 

would prevent the achievement of target INR on patients 

with warfarin and increase chances of bleeding. A lot of 

Indians are in the habit of taking over the counter 

medications [e.g. nonsteroidal anti-inflammatory drugs 

(NSAIDs)/tramadol] for various disorders from body 

aches to fever to jaundice. These medications would 

increase the anticoagulation action of the warfarin and 

may cause bleeding. Use of concomitant antituberculous 

drugs like isoniazid (INH) or rifampicin can also alter 

INR values and result in under or over anticoagulation.
22

 

Continues difficulties in achieving target INR values, due 

to above mentioned reasons, will lead to continuous 

monitoring of therapy. Another Indian study regarding 

continuous monitoring of warfarin therapy, had shown 

that outpatient anticoagulant control was generally poor 

with an unacceptably high proportion of subtherapeutic 

PT/INR values and high complication rates.
24

 So bleeding 

and continuous monitoring are major drawbacks of 

warfarin therapy for SPAF. 

There are also several other associated problems with 

therapy are, noncompliance to the patient, drug-drug 

interaction, longer duration and slow onset of action. 

According to study, approximately 40-50% of the patients 

face any of the above mentioned problems, which reduces 

the chances of continuing the same therapy and patients‟ 

adherence. Gopalakrishnan S et al. mentioned that around 

half of patients, who get warfarin, stop taking it especially 

in the developing world, and of those who still take it only 

half are in therapeutic range. So, only a small minority are 

well treated.
22

 

In a questionnaire based study, we got the feedback from 

cardiologists (60%), who prescribed warfarin, that 

warfarin is unsafe anticoagulation therapy for SPAF due 

to its life threatening side effects and change is required 

accordingly. They will prefer newer oral anticoagulation 

(NOAC) therapy, only if it is cheaper and with lesser side 

effects over warfarin. Cardiologists (40%), who prescribe 

newer oral anticoagulation therapy, did not want to 

change their choice of drug, according to study. Another 

study done by Ogawa s et al done in 6 different countries, 

mentioned that physicians prescribed dabigatran (NOAC) 

because of the higher efficacy and lower bleeding risk of 

dabigatran as compared with those of warfarin. This is 

evident from the data on the percentages assigned to the 

various reasons: efficacy, 77%; bleeding risk, 67%; and 

ease of administration, 55%. The prescription of 

dabigatran may have been based on the results of the RE- 

LY trial.
11,15

 Some other study done by Moser M et al. 

mentioned that prohibitively high cost of newer oral 

anticoagulation (NOAC) drugs resulting in poor 

compliance of patients.
25

  

We found that all cardiologists think that newer oral 

anticoagulation therapy without antidote can be accepted 

over warfarin, if they are safe enough. Bleeding 

associated with warfarin is mainly due to its mechanism 

of action (blocking vitamin K dependent clotting factors), 
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longer half-life (36 to 42 hours) and longer duration of 

action (2 to 5 days) with improper monitoring.
5
 Therapy, 

for this bleeding, is either by omitting one or two doses of 

drug or by giving antidote (vitamin K). Vitamin K 

synthesizes the new vitamin K-dependent clotting factors, 

but it will take 6-24 hours.
5
 Mechanisms of action of 

newer oral anticoagulation drugs are different from 

warfarin and half-lives of drugs like dabigatran (12 to 14 

hours), rivaroxaban (7 to 13 hours) and apixaban (8 to 13 

hours) are shorter than warfarin.
26

 These factors may 

reduce the side effects like bleedings and reverse the drug 

action more rapidly, only by omitting the dose or stopping 

the treatment and counterbalance the need for antidote. 

About 90% of total cardiologists think that newer oral 

anticoagulant drugs with better safety like less bleeding 

and comparable efficacy to warfarin. Only 10% of 

cardiologists think that better efficacy with comparable 

bleeding to warfarin is desirable. In the treatment of 

disease, both efficacy and safety are the important factors 

related to the drug. Treatment of disease is not justifiable 

if it will cause life threatening side effects. We have to 

change treatment plan from warfarin to other, if the side 

effects associated with drugs are serious. Warfarin is 

associated with major safety issues like life threatening 

bleeding. So, NOACs with better safety and comparable 

efficacy to warfarin is more desirable.  

Overall, warfarin is an inexpensive generic medication, 

but regular INR monitoring and proper caring of patients 

due to related haemorrhagic complications is a substantial 

cost for healthcare systems.
26

 These are serious 

limitations of current anticoagulation therapy, warfarin. 

On the other side, higher cost of newer oral 

anticoagulation drug therapy (NOAC) makes it 

inappropriate to meet up the unmet need of current 

anticoagulation therapy in developing country like India. 

CONCLUSION  

Safety related issues, like life threatening bleeding, and 

Patients‟ noncompliance due to continuous INR 

monitoring are the main limitations of warfarin as 

anticoagulation therapy. Newer and cheaper oral 

anticoagulation drug therapy with better safety and 

comparable efficacy to warfarin is the major requirement 

of the society and will be welcomed by cardiologists as 

treatment of choice for stroke prophylaxis in NVAF 

patients. 
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