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Abstract
Aim: Amebiasis is a disease caused by protozoon Entamoeba 

histolytica, that results in amoebic dysentery. While intestinal 
parasites are the third leading cause of death, especially in 
developing countries, it has been of global concern. Bibliometric 
methods have been used in the parasitology discipline for more than 
30 years, however there is not any bibliometric study on amebiasis 
in the literature. Our aim was to analyse the published literature on 
amebiasis by bibliometric methods.

Material and methods: A systematic evaluation of the literature 
using the Scopus database was made from inception to 2021. The 
search terms ‘amebiasis’, ‘Entamoeba’, ‘Entamoeba histolytica’, and 
‘amoebic dysentery’ were used. The authors, publication year, title, 
publishing country/journal/institution, title, keywords, and citation 
numbers were acquired for each article. Descriptive data analysis was 
conducted via Microsoft Excel 2010 and Scopus database’s graphics 
were used.

Results: Among 7,140 articles, 18.9 % of them were published 
open access, and 72.75 % of them were in the English language. Most 
of the articles were from the area of medicine. The USA, Mexico, and 
India were the top leading countries. The number of publications did 
not fall below 50 per year since 1950. There was an increasing number 
of citations on amebiasis research recently.

Conclusion: Amebiasis is a global concern as one of the leading 
infectious causes of mortality in developing countries. Bibliometric 
analysis has shown the growing attraction to the amebiasis research, 
so it will continue to be global public health issue. 
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Introduction
Amebiasis (amoebic dysentery) is a disease 

caused by protozoon named Entamoeba histolytica. 
E. histolytica has morphological similarities with non-
pathogenic E. dispar, and molecular methods should 
be used for identification [1]. These two parasites are 
thought to infect about 10% of the world's population, 
but 90% of these microorganisms are apathogenic E. 
dispar. Incidence of amebiasis in developing countries is 
quite high. Furthermore, of parasitic diseases, amebiasis 
is known to cause the second highest mortality in the 
world, after malaria [2]. In Turkey, the distribution of 
these two parasites was reported as 0.5–18% in different 
studies [2].

Amebiasis is becoming more widespread in 
nonendemic areas because of increased travel and 
emigration to developed countries. Although the majority 
of Entamoeba infections are asymptomatic, some people 
develop amoebic colitis and disseminated infection. 
Extraintestinal disseminated illness has been reported, 
such as liver abscess, purulent pericarditis, pneumonia, 
and even cerebral amoebiasis [3, 4].

According to our literature search, the bibliometric 
evaluations in the context of this emerging and re-
emerging disease have never been discussed before. The 
findings of our study could be beneficial in determining 
amebiasis research priorities and determining the 
importance of scientific research on this infection.
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Material and methods
Data sources

The Elsevier’s Scopus bibliometric database was used in 
this study. A systematic evaluation of the literature resulted in 
extensive use of the Scopus database from inception to 2021. We 
used the search terms ‘amebiasis’, ‘Entamoeba’, ‘Entamoeba 
histolytica’, and ‘amoebic dysentery’. Only research articles 
have been used for further analysis. All digital searches were 
done on February 13, 2021. The publications published in the 
year 2022 were excluded from the search because the year 2022 
is not completed, and all data for that year were not available. 

Data collection
A total of 8,135 publications records were obtained from 

the Scopus database. The following records were acquired for 
every article: authors, publication year, publishing institution/
country/journal/, title, keywords, and citation numbers.

Analyses and visualizations
Using Microsoft Excel 2010, the data in the tables were 

converted to absolute values (percentage and frequency). 
There were no relative frequencies utilized. There were no 
sophisticated statistical procedures applied, such as mean, 
median, and fashion, dispersion measures, standard deviation, 
or statistical tests. The visualizations from the Scopus database 
were also utilized.

Free versions of the Dimension programme (https://app.
dimensions.ai/) and the VOSviewer were used for analysing and 
visualising the co-authorship between countries and co-citations.

Ethical aproval
The study complied with the Helsinki Declaration, which 

was revised in 2013. Ethics committee approval is not required, 
as there is no human or animal research.

Results
Our Scopus database search for publications on amebiasis 

research globally to 2021 yielded 7,140 articles. 1,351 (18.9%) 
of them were published open access, and 5,195 (72.75%) of 
them were in the English language.

The first publication was published in the United States of 
America (USA) in 1892 [5]. Fifty-one per cent (n=5264) of the 
articles were from the area of medicine. There were a further 
nine subject areas on amebiasis research. Immunology and 
microbiology (n=2464), biochemistry, genetics and molecular 
biology (n=1215), agricultural and biological sciences (n=483), 
and veterinary science (n=240) were other main subject areas. 

The number of publications did not fall below 50 
documents per/year from 1950. The year 2000 was the year 
with the most publications (213 publications) (Figure 1). 5,193 
(72.73%) of the articles were in the English language. The other 
preferred languages were Spanish (n=573, 8.02%), French 
(n=431, 6.03%), German (n=132, 1.84%), and Portuguese 
(n=123, 1.72%). 

The USA was found to be the most scientific country 
with 1,222 (17.11%) articles on amebiasis. Mexico (n=885, 
12.39%), India (n=543, 7.6%), Japan (n=368, 5.15%), Germany 
(n=279, 3.9%), the United Kingdom (n=276, 386%), France 
(n=193, 2.7%), Canada (n=144, 2.01 %), Israel (n=143, 2%), 
and Brazil (n=118, 1.65%) were the top leading countries on 
amebiasis research. Turkey ranked 15th with 60 publications. 
The publications originated from over 100 countries.

Figure 1 - Number of publications by the years

Centro de Investigacion y de Estudios Avanzados from 
Mexico has been seen to be the leading institution in this 
field with 393 (5.5%) publications, and most of the leading 
institutions on amebiasis research were from Mexico. The other 
leading institutions are also summarized in Table 1. William 
A Petri (from the University of Virginia School of Medicine, 
United States) (n=147), Tomoyoshi Nozaki (from the Graduate 
School of Medicine, Japan) (n=126), and Alok Bhattacharya 
(from Jawaharlal Nehru University, India) (n=108) were the top 
researchers in the field.

Table 1 The leading instutions on amebiasis research.

Instutions/ Country n (total=7140) Frequency
Centro de Investigacion y de Estudios 
Avanzados/Mexico

393 5.5

Instituto Politécnico Nacional/Mexico 235 3.29
Instituto Mexicano del Seguro Social/
Mexico

185 2.59

Jawaharlal Nehru University 160 2.24
Bernhard Nocht Institut fur 
Tropenmedizin Hamburg/ Germany

130 1.82

University of Virginia/ USA 124 1.73
Universidad Nacional Autónoma de 
México, Facultad de Medicina/Mexico

120 1.68

London School of Hygiene & Tropical 
Medicine/Unıted Kingdom

118 1.65

National Institute of Infectious Diseases/ 
USA

108 1.51

Universidad Nacional Autónoma de 
México/Mexico

103 1.44

Archivos de Investigacion Medica (n=288), American 
Journal of Tropical Medicine and Hygiene (n=248), Molecular 
and Biochemical Parasitology (n=229), Experimental 
Parasitology (n=208), and Archives of Medical Research 
(n=140) were the top five journals on amebiasis research (Figure 
2).

Figure 2 - Comparison of number of the documents
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There was an increasing number of citations on amebiasis 
research recently (Figure 3). Furthermore, Figure 4 demonstrates 
the co-authorship analysis and Figure 5 shows co-citation 
analysis.

 
Discussion

Our study analysed the bibliometric data on amebiasis, 
primarily in the literature. According to our analysis, the research 
on amebiasis is active, interdisciplinary, and collaborative in 
nature.

Entamoeba histolytica is a unicellular extracellular 
protozoan parasite that infects the human intestinal tract and 
results in bloody diarrhea and colitis. Amebiasis can also 
cause extraintestinal abscess formation in the liver, lung, and 
brain. Intestinal parasites are the third leading cause of death, 
especially in developing countries. Developed countries have 
also been affected since high-risk groups including tourists and 

Table 2 The examination of the top 10 documents in terms of citations (6-15).

Document title /Reference number Authors; Year Source Number of citations
A new medium for the axenic cultivation of entamoeba 
histolytica and other entamoeba [6]

Diamond et al.,1978 Transactions of the Royal Society of 
Tropical Medicine and Hygiene

1537

The genome of the protist parasite Entamoeba 
histolytica [7]

Loftus et al.,2005 Nature 676

Problems in recognition and diagnosis of amebiasis: 
Estimation of the global magnitude of morbidity and 
mortality [8]

Walsh, J.A.,1986 Reviews of Infectious Diseases 513

A clonal theory of parasitic protozoa: The population 
structures of Entamoeba, Giardia, Leishmania, 
Naegleria, Plasmodium, Trichomonas, and 
Trypanosoma and their medical and taxonomical 
consequences [9]

Tibayrenc et al,1990 Proceedings of the National Academy 
of Sciences of the United States of 
America

498

A Redescription of Entamoeba Histolytica Schaudinn, 
1903 (Emended Walker, 1911) Separating It From 
Entamoeba Dispar Brumpt, 1925 [10]

Diamond et al.,1993 Journal of Eukaryotic Microbiology 449

The analysis of 100 genes supports the grouping 
of three highly divergent amoebae: Dictyostelium, 
Entamoeba, and Mastigamoeba [11]

Bapteste et al.,2002 Proceedings of the National Academy 
of Sciences of the United States of 
America

310

Simultaneous Detection of Entamoeba histolytica, 
Giardia lamblia, and Cryptosporidium parvum in Fecal 
Samples by Using Multiplex Real-Time PCR [12]

Verweij et al.,2004 Journal of Clinical Microbiology 303

The mitosome, a novel organelle related to 
mitochondria in the amitochondrial parasite 
Entamoeba histolytica [13]

Tovar et al.,1999 Molecular Microbiology 282

Role of adherence in cytopathogenic mechanisms of 
Entamoeba histolytica. Study with mammalian tissue 
culture cells and human erythrocytes [14]

Ravdin &Guerrant, 1981 Journal of Clinical Investigation 265

Techniques of axenic cultivation of Entamoeba 
histolytica Schaudinn, 1903 and E. histolytica-like 
amebae [15]

Diamond, L.S.,1968 The Journal of parasitology 262

Figure 5 - Citation AnalysisNational Institute of Allergy and Infectious Diseases 
(n=451), National Institutes of Health (n=316), Consejo 
Nacional de Ciencia y Tecnología (n=243), U.S. Department 
of Health and Human Services (n=159), Japan Society for the 
Promotion of Sciences (n=451) were the top funding sponsors. 
Table 2 summarized the top 10 documents in terms of citations 
[6-15].

Figure 4 - Co-authorship analysis

Figure 3 - Number of the citations by the years
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immigrants are candidates for infection. Therefore, amebiasis 
has been of global concern [16, 17].

Bibliometric analysis has analysed the published literature 
using quantitative and qualitative metrics, so that academic 
productivity might be revealed objectively [18]. Bibliometric 
methods have been used in the parasitology discipline for more 
than 30 years, but it is still at an early stage considering the 
available literature. Its primary aim is to reveal trending research 
topics via searching major literature databases [19].

Analysis of the literature research on amebiasis shows that 
most of the articles were written in English. English is accepted 
as the de facto universal language of science, and so most of the 
cited articles are from English written journals [20].

Another highlighted point of our bibliometric analysis 
reveals that entamoeba research is primarily the subject of the 
medical field; however, nine other health disciplines including 
the veterinary field have analysed this parasite infection 
according to the literature. Research on parasite infections 
has been the subject of many health disciplines due to the 
characteristics of the disease. Humans are natural hosts of the 
entamoeba histolytica, and there is not a unique animal model 
that mimics the cycle of the disease. However, animal models 
and experimental ex vivo systems are the only solution to 
conduct research on amebiasis. Furthermore, it is a disease in 
which innate and adaptive immune responses play a key role in 
the course of the disease, from asymptomatic disease to its fatal 
form. Technological advancements have resulted in progress for 
diagnostic tools and a better understanding of the pathogenesis 
of the infection [16, 21]. For instance, recently it has shown the 
interaction of human microbiota and entamoeba histolytica, 
which plays a major role in the disease course [22].

These developments are closely related to interdisciplinary 
collaborative studies, which also reflect the results of our 
bibliometric analysis.

Amebiasis has been highly examined since 1950, and over 
50 publications per year have been published. Since the modern 
pathogenesis of the infectious disease was developed in the early 
50s, dating to the post-World War II era, entamoeba research 
might also be popular [21]. In particular, the years from 2011 
to 2021 represent the most prolific era in that field regarding 
publications.

Considering contributions of literature, the USA is the 
leading country regarding publications. In general, the USA is one 
of the most productive countries in parasitology [23]. According 
to our results, the second and third prolific countries in this field 
are Mexico and India. The most prolific centre in the field is 
also from Mexico, which consists of 5.5% of all publications. 
Parallel to our results, Mexico and India are the most prolific 
countries regarding studies on amoebic liver abscess [24]. 
These results are compatible with the epidemiological data of 
amebiasis, which is commonly seen in developing countries and 

tropical areas [17]. Researchers of the most affected countries 
have also contributed significantly to the literature. 

Another important finding of our research revealed that 
more than 100 countries have contributed to the literature on 
amebiasis, which has shown the global importance of this parasite 
infection. Turkey is amongst those countries, contributing to the 
field with a growing number of publications recently [25].

Considering journals that were published mostly on 
amebiasis research, most of them are parasitology journals. 
Furthermore, most of the funding centres are national institutes 
of the countries. This result has shown that local authorities 
in the countries have attached importance to this global health 
issue. Since the early 1970s, the number of citations has 
increased regularly. In the most cited studies, there is not a 
regular pattern of data and year distribution regarding citations. 
The most cited study is from 1976, with the next most highly 
cited studies mainly occurring after the 1990s. While the oldest 
most cited studies have analysed the pathogenesis and diagnosis 
of amebiasis, the newest studies have examined the genomic 
profile of this parasite. Technological advancement in molecular 
biology might steer the more recent studies [26].

Additionally, the most cited articles were written by a group 
of researchers. This has shown the importance of collaborative 
work in the field.

Although amebiasis research is still developing and being 
contributed to by many fields, there are still relatively few 
studies of bibliometric analysis of parasitology. Hence, there 
is no documented study on amebiasis or entamoeba histolytica 
using bibliometric analysis. Only one bibliometric analysis 
searching for liver abscess has emphasized this infective agent 
amongst risk factors [24].

Conclusion
Amebiasis has been the subject of a wide range of health 

disciplines. Since the cumulative data on molecular biology has 
increased in the last 50 years, the diagnostic and therapeutic 
developments on amebiasis research have changed the content 
of the studies so recently, the most cited articles are related to 
these developments. Amebiasis is still a global concern as one 
of the leading infectious causes of mortality in developing 
countries, so it will continue to be a prominent topic of global 
public health.
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