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ABSTRACT
Objective: Atrial fibrillation (AF) is the most common cardiac arrhythmia in adults. 
Anticoagulation significantly reduces stroke and related mortality in AF patients. This study 
conducted a bibliometric analysis of the top 50 most-cited articles in the literature on dabigatran, 
the first new-generation oral anticoagulant.
Methods: We searched the Web of Science for articles with dabigatran in the title. The top 50 
most cited articles (T50) were selected. Characteristics of the articles (such as author, source, 
institution, country, scientific category, number of citations, citation density, and citations per 
article) were analyzed.
Results: T50 had a total of 33,301 citations. The average number of citations per article was 666. 
The United States of America (USA) was the most prolific country in T50, with 36 papers and 
26,043 citations. Wallentin Lars from Uppsala University was the most prolific author, with 14 
articles and 13,532 citations. Circulation was the most prolific journal, with 11 articles.
Conclusions: We analyzed the classic publications on dabigatran, the first new-generation oral 
anticoagulant. The most prolific country was the USA, author was Wallentin, and journal was 
Circulation. Researchers and clinicians can easily access influential publications by reviewing 
our study. 
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INTRODUCTION
Atrial fibrillation (AF) is a supraventricular tachyarrhythmia 
characterized by irregular atrial activation. It is the most 
common cardiac rhythm disorder in the adult population and 
occurs more frequently with increasing age. It is easily detected 
by non-invasive methods. AF is an important cause of morbidity 
and mortality due to the increased risk of systemic embolism 
and stroke [1,2]. AF increases the risk of ischemic stroke by 3 to 
5 times and is estimated to be responsible for 15% of all strokes 
worldwide [3]. Stroke in AF patients has been associated with 

longer hospitalization, greater disability, larger infarct volume, 
higher mortality in the first 30 days, and less discharge [4]. 

Anticoagulant therapy significantly reduces stroke and related 
mortality in AF patients [5]. Oral anticoagulation was the only 
option with vitamin K antagonists (warfarin) until recently. The 
risk of intracranial hemorrhage is 7-10-fold higher in warfarin-
treated patients (INR 2.5-4.5), and mortality is around 60% [6]. 
While warfarin has been the primary anticoagulant drug for 
preventing systemic embolism and stroke in AF, new-generation 
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Main Points;

•	 The most cited publications on dabigatran have fluctuated over 
the years. The number of citations of the most cited studies varies 
between 251 and 7907, and thus all of them can be considered as 
“classics” in their field.

•	 USA was the most productive country in the top 50 most cited 
articles.

•	 The citation explosion on dabigatran was driven by the study 
clinical trial that paved the way for its approval for clinical use.

oral anticoagulants (NOAC) have recently entered clinical use. 
NOACs are preferable to warfarin because of their more rapid 
onset and cessation of action, fewer drug or food interactions, 
and no need for frequent laboratory monitoring at fixed doses 
[7]. The Randomized Evaluation of Long-term Anticoagulation 
Therapy (RELY) trial found that NOACs prevented stroke in 
patients with AF. Dabigatran was the first NOAC to receive 
clinical approval for this indication [8]. Dabigatran etexilate is an 
oral prodrug. It is converted by a serum esterase into dabigatran, 
a reversible direct thrombin inhibitor. [9]. 

Bibliometrics is an interdisciplinary method based on 
quantitative analysis of scientific literature using mathematical 
and statistical tools [10]. Assessing the research trends and 
impact of published literature in a particular field can provide 
valuable data to researchers planning a new research topic. It 
may be difficult to focus on a specific topic and find effective 
publications within many published journals and articles. 
Bibliometric analysis is a useful tool to overcome these problems 
because it provides a cross-sectional view of existing studies 
on the topic of interest [11]. Bibliometrics also describes the 
impact factor (IF) of journals in which manuscripts appear; IF 
analyzes the impact of a manuscript on the scientific community 
based on the number of manuscripts that cite it [12]. A review 
of frequently cited articles can provide information about the 
dominant areas of a discipline and indicate trends and growth in 
specific fields [13]. 

In this study, we aimed to comprehensively analyze the current 
state of the subject through a bibliometric analysis of the 50 
most cited articles on dabigatran. 

MATERIALS AND METHODS
Articles with “dabigatran” in the title were searched in Web of 
Science (WoS). Editorials, book chapters, and abstracts were 

excluded. Only original articles and reviews were analyzed. 
We excluded publications that were not in the Science Citation 
Index-Expanded (SCI-E) category according to WoS indexing 
and those written in languages other than English. 

Articles were ranked by prioritizing the highest number of 
citations. The first 50 articles in the ranking were selected 
(T50). The characteristics of the publications (such as country, 
institution, author, source, scientific category, number of 
citations, number of citations per article, and citation density) 
were analyzed. Full text of each publication in the list were 
independently screened by two authors (EA, SY). In case 
of disagreement, the opinion of the senior author (EA) was 
used. Many publications that included the name of the drug in 
the abstract or full text were irrelevant to the study; thus, the 
study was limited to publications that included the name of the 
drug in the title. The results of the analysis were presented as 
quantitative and descriptive data. No statistical significance test 
was used.

The analysis occurred between August 08-10, 2023. This and 
similar studies are exempt from ethical approval because the 
data used are publicly available and no human or animal data 
are used [11]. The authors of this study are not affiliated with 
the company or organization to which the drug subject of the 
study is affiliated. The data obtained from the WoS database was 
uploaded to VOSviewer software. Web mapping showing the 
interaction and density of publications was made with VOSviewer 
software. VOSviewer is free software for bibliometric analysis, 
available at https://www.vosviewer.com [14]. 

RESULTS
A total of 3,397 publications were found in the WoS database 
for publications with the term “dabigatran” in the title. After 
excluding publications whose language was not English and 
indexed outside the SCI-E category according to WoS indexing, 
3,038 publications were obtained. Including only original 
articles and reviews, 1,370 publications remained. Among 
these publications, the 50 most cited articles were selected and 
analyzed. 

The number of publications and citations in T50 by year is shown 
in Figure 1. Publications and citations within T50 fluctuated 
according to year. The most publications were published in 2011 
(n=10). The highest number of citations in a year was 3,426 in 
2013. 

https://www.vosviewer.com
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The H index for T50 was 50. The publications had a combined 
total of 33,301 citations. The average number of citations per 
article was 666. ‘Dabigatran versus Warfarin in Patients with 
Atrial Fibrillation’ was the most cited paper (total citations: 
7,907) and had the highest average annual citation rate (annual 
citations: 527). Data for T50 are presented in Table 1.

Data on the five most influential countries in the T50 are shown 
in Table 2. The United States of America (USA) was the most 
productive country, with 36 articles, 723 citations on average 
per article, 26,043 combined citations, and an annual citation 
average of 1,371. The network map showing the interaction 
between these countries is shown in Figure 2.

Figure 1. Graph of the number of publications and citations over years

Figure 2. Network visualization map of country co-authorship 
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Table 2. List of top 5 countries by publication frequency in T50
Country Frequency

1 USA 36

2 GERMANY 32

3 CANADA 23

4 SWEDEN 23

5 NETHERLANDS 16

Data for the five most influential institutions are shown in 
Table 3. In T50, Boehringer Ingelheim was the most influential 
institution, with 37 articles, 761 citations per article, 28,157 
citations, and an annual citation average of 1,482. The network 
map showing the interaction between these organizations is 
shown in Figure 3.

Table 3. List of top 5 institutions by publication frequency in 
T50

Institution Country Frequency

1 BOEHRINGER INGELHEIM GERMANY 37

2 MCMASTER UNIVERSITY CANADA 19

3 UPPSALA UNIVERSITY SWEEDEN 16

4
POPULATION HEALTH 
RESEARCH INSTITUTE

CANADA 13

5
LANKENAU MEDICAL 
CENTER

USA 11

The data of the five most influential authors are shown in 
Table 4. Wallentin Lars from Uppsala University was the most 
influential author in T50, with 14 articles, 967 citations per 
article, 13,532 citations, and an average of 846 citations per year. 
The visualized density map of the authors is shown in Figure 4.

Figure 3. Network visualization map of institution co-authorship 

Figure 4. Density visualization map of bibliographic coupling of the authors



European Journal of Therapeutics (2023) Yasin S, Altunisik E.

646

Table 4. Data on the top 5 authors with the most publications 
in T50

Author Institution Country
Publications 
(n)

Wallentin Lars Uppsala University SWEDEN 14

Connolly Stuart McMaster University CANADA 13

Reilly Paul Boehringer Ingelheim USA 13

Salim Yusuf McMaster University CANADA 13

Oldgren Jonas Uppsala University SWEDEN 11

Data for the five most productive journals are shown in Table 
5. T50 was published in a total of 20 journals. The Circulation 
journal was the most prolific, with a total of 11 articles. It was 
followed by the New England Journal of Medicine (9 articles) 
and Thrombosis and Haemostasis (5 articles). The visualized 
density map of the journals is shown in Figure 5.

Table 5. List of top 5 journals by publication frequency in T50

Journal Name Frequency 

1 CIRCULATION 11

2 NEW ENGLAND JOURNAL OF MEDICINE 9

3 THROMBOSIS AND HAEMOSTASIS 5

4
JOURNAL OF THROMBOSIS AND 
HAEMOSTASIS

3

5 LANCET 3

When articles were classified according to T50 WoS categories, 
the “Peripheral Vascular Disease” category ranked first with 22 
articles. This category was followed by “Cardiac Cardiovascular 
Systems” with 17 articles and “Medicine General Internal” 
with 15 articles. There were only three articles in the “Clinical 
Neurology” category. 

Figure 5. Density visualization map of bibliographic coupling of the journals

DISCUSSION
Science, which has developed with the contribution of countless 
scientists from ancient times to the present day, has reached a 
wide audience with the contribution of scientific publications in 

recent centuries. Bibliometric analysis is one of the quantitative 
methods that can be used to assess the number and quality of 
publications in a given scientific field through mathematical and 
statistical methods [15,16]. Although bibliometric studies are 
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often criticized for their limited analysis and methodology, they 
are valuable in reflecting developments and trends in a particular 
field. In particular, bibliometric analysis of the most cited 
articles can provide researchers and clinicians with important 
information about landmark articles [17]. In this way, we think 
that we will contribute to the literature by analyzing the most 
cited articles about dabigatran. There is no bibliometric study on 
dabigatran in the literature.

The number of citations of a study is a relatively reasonable 
indicator of its quality. The number of citations may vary 
according to year of publication, frequency of publication of 
the journal, and the IF of the journal in which the study was 
published. When a published article is cited 100 times or more, it 
is considered “classic” in the field of research in which it appears 
[18]. The number of citations for the top 50 studies ranged 
from 251 to 7907. Therefore, all of them could be considered 
“classics” in the field. 

As in many previous bibliometric studies, Among T50 articles, 
the USA ranked first in terms of effectiveness. The USA is the 
most productive country in bibliometric analyses, from multiple 
sclerosis and stroke to neurocritical intensive care [11]. The huge 
financial opportunity of the American scientific community is 
a major contributor to this. In addition, US authors who have 
established themselves in the wider scientific community prefer 
journals in their own country when publishing and citing an 
article. Besides, the fact that the density of academic institutions 
and population in the USA is higher than in other countries 
can be considered as a factor here. After the USA, European 
countries such as Germany, Sweden, and the Netherlands 
followed. Participation in the T50 from Asia and Australia was 
rare. There were no papers from Africa in the T50. There are 
geographical disparities in scientific production on the subject. 
There is a need to allocate a global budget for health service 
financing in countries with socioeconomic inadequacies and to 
develop scientific cooperation with institutions, journals, and 
authors in these regions. 

The article “Dabigatran versus Warfarin in Patients with Atrial 
Fibrillation” topped the citation list with 7,909 citations. The 
study was published in the New England Journal of Medicine 
and paved the way for dabigatran to be approved for clinical use 
[8]. Therefore, it was not surprising that the explosion of citations 
for dabigatran came from this study. Following this pilot study, 
2011 was the year with the highest number of annual dabigatran 

publications, while 2013 was the year with the highest number 
of annual citations.

When T50 articles were classified according to WoS categories, 
the ‘’Peripheral Vascular Disease,’’ ‘’Cardiac Cardiovascular 
Systems,’’ and ‘’Medicine General Internal’’ categories were in 
the top three. Only three articles were in the “Clinical Neurology” 
category. Although AF is a clinical entity that primarily concerns 
cardiology, it is a rhythm disorder that every neurologist should 
recognize. Ischemic stroke prophylaxis in patients with AF is 
as much a neurologist’s concern as a cardiologist’s. Thus, it is 
surprising that there are so few publications in the neurological 
sciences category among the T50 articles. This may be due to 
the social security options neurologists face in prescribing and 
reporting dabigatran, as in Turkey. Solving this problem may 
increase the number of publications in the neurological sciences 
category. 

Limitation
This study has some limitations. First, the inclusion of only 
English language original research and reviews from a single 
database and indexing category may have excluded some 
publications. Second, the WoS database is constantly updated 
with new publications. A study conducted at a different time 
may have different results. Third, the idea that the number 
of citations a publication receives indicates its quality is 
controversial. Finally, the citation analysis can bring some 
biases to mind. Factors such as the language of an article, the 
year of publication, the IF of the journal, and whether it is open 
access or not can directly affect the number of citations.

CONCLUSION
This study analyzed the 50 most-cited articles on dabigatran. 
It highlighted the current status of dabigatran in the literature 
with information on the most cited publications, the countries 
involved, and the researchers and institutions involved. The 
most prolific country was the USA, author was Wallentin, and 
journal was Circulation. This data may help researchers and 
clinicians access classical publications efficiently and easily.
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