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Abstract

Objectives: Liver transplantation is considered the
most effective treatment modality for end-stage liver
failure. The first deceased donor liver transplant in
Turkey was performed by Haberal and colleagues in
1988;in 2019, a total of 1776 liver transplant procedures
were performed in Turkey. While these are well-known
and documented facts, the scientific output of
publications on liver transplantation from Turkey is
unknown. This study aimed to analyze the contribution
of Turkey in liver transplant global research.

Materials and Methods: Publications from Turkey on
liver transplantation were analyzed using the
bibliometric study method. The following research
parameters were analyzed: year of publication,
institutions and authors, funding, themes, sample
population, and methods. We used the Scopus
database to research key words containing “liver” or
“hepatic” and “transplantation”in the titles, abstracts,
and key words. Among duplications or multiple
results, only 1 publication was included in the study.
Data were analyzed by quantitative and qualitative
methods.

Results: We identified 45763 publications on liver
transplant. Most of the publications were in the field
of medicine (93.48%). Turkey ranked fourteenth with
843 publications. The top productive affiliation was
Baskent University, and the most productive author
was Prof. Haberal.

Conclusions: Among countries, Turkey had the most
living donor liver transplants in 2019 and could serve
as a model to European countries for donor shortages.
Although the United States performs 5 times more
liver transplants than Turkey, their publications rate
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was almost 22 times more. Combining a workload of
performing research and publishing along with
transplant surgery is together hard to master.
Although Turkey has valuable experiences and has
opened frontiers in transplantation, publications need
to keep up with their hard work and innovations.

Key words: Bibliometric, Literature search, Research
publications

Introduction

Organ transplant is now used to treat many chronic
organ diseases. Transplantation is generally defined
as removing the sick organ and replacing it with a
healthy organ.!?

The liver is a complex organ that performs many
functions. Insufficiency of the liver can cause life-
threatening health problems. Liver transplant is
considered to be the most effective treatment
modality of end-stage liver failure.? As shown in 2017
data from the World Health Organization, there have
been 35784 liver transplants performed globally,
with 1776 such transplants in Turkey as of 2019.45
Although unsuccessful, the very first liver transplant
performed on humans dates back to 1963.¢ In Turkey,
the first deceased donor liver transplant was
performed by Haberal and colleagues in 1988.7 So far,
the scientific output of publications on liver
transplantation from Turkey is unclear.

In this study, we aimed to investigate the
contribution of Turkey among global research on
liver transplantation.

Materials and Methods

Because this study was a literature survey, ethics
committee approval was not required. Generally, in
bibliometric-type studies, no ethical approval is
required as there is no human or animal
involvement.
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Publications from Turkey on liver transplantation
were analyzed using the bibliometric study method.
For this analysis of liver transplant research, the
following parameters were analyzed: year of
publication, institutions and authors, funding, key
words, citations, themes, samples, and methods.

We used the Scopus database and English
language for our bibliometric analysis. We noted
articles published from other countries; however,
only publications from Turkey were examined in
more detail. We did not select type of document for
our search.

We used the Canakkale Onsekiz Mart University’s
online library and digital resources to access the
information. Our search period included publications
from January 1940 to September 2021. We searched
for the words “liver” OR “hepatic” and
“transplantation” in the titles, abstracts, or key
words. Because Scopus is an open database and is
updated daily, our search cutoff day was September
19, 2021, with the search completed on that day.
Among duplications or multiple results, only 1
publication was included for the analyses. The
researchers used Excel spreadsheet (Microsoft office
365) to analyze the data by quantitative and
qualitative methods.

Results

During the search period from 1940 to September
2021, there were 45763 publications on liver
transplant (Figure 1).8 The publications consisted
mostly of articles (n = 34013 [74.3%]) and reviews
(n = 6452 [14.1%]). Medicine was the dominating
field (n = 42783 [93.5%]), and English was the most
preferred publication language (n = 42991 [93.9%]).
Other preferred languages included Spanish (n =858
[1.9%]) and German (n = 466 [1.0%]). The United
States published 18537 studies (40.5%). The 5 most
productive countries on the topic of liver transplant
research were, respectively, the United States, the
United Kingdom, Italy, Spain, and Germany. Among
more than 100 publishing countries, Turkey ranked
fourteenth. Publication numbers increased over the
years, especially after the 1980s. The distributions of
publications by country and year are shown in
Figure 1 and Table 1.

Among institutions with the most publications,
most were in the United States and included the
University of California, San Francisco (n =913 [2.0%]),
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the Mayo Clinic (n = 847 [1.9%]), and the University of
Pittsburgh (n = 828 [1.8%]). These results are shown
in Figure 2.

Table 1. Ranking of Top 15 Publishing Countries by Number of Publications
(N =45763)

Country Number of Frequency, %
Publications
United States 18537 40.50
United Kingdom 3300 7.21
Italy 2929 6.40
Spain 2689 5.87
Germany 2680 5.85
France 2154 4.70
Japan 1965 429
China 1964 4.29
Canada 1955 4.27
Australia 1029 2.24
India 917 2.00
Brazil 911 1.99
The Netherlands 860 1.87
Turkey 843 1.84
Belgium 822 1.79

Figure 1. Search Results of Published Liver Transplant Studies by Year
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Figure 2. Institutions With the Most Publications on Liver Transplantation
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Articles were mainly published in open access
journals (n = 14193 [31.0%]). Most articles on liver
transplantation were published in the following
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journals: Transplantation Proceedings (n = 3346 [7.3%]),
Transplantation (n = 2421 [5.3%]), and Liver
Transplantation (n = 1979 [4.3%]). Most of the funding
was provided by the National Institutes of Health
(n = 3143 [6.9%]), the US Department of Health and
Human Services (n = 2859 [6.2%]), and the National
Institute of Diabetes and Digestive and Kidney
Diseases (n = 1750 [3.82%]).

In the included publications, the most encoun-
tered key words were “human” (n = 39520), “liver
transplantation” (n = 29913), “article” (n = 29083),
“humans” (n =28177), and “male” (n =24910).

Contribution of Turkey in liver transplant research
In the study group, there were 843 publications (1.8%
of total publications) on liver transplantation from
Turkey (Figure 3).

As shown in Figure 4, the first publication was in
1986. Most of the publications were articles (n = 693
[82.2%]) and conference papers (n = 58 [6.9%]) and
were particularly in the medical field (n = 816 [96.8%]).
The preferred language was English (n = 811 [96.2%]).
Publication numbers increased progressively over the
years, especially by the 2000s. The number of
publications by year is shown in Figure 4.

The top productive affiliations were Baskent
University (n =263 [31.2%]) and In6nii University
(n =111 [13.2%]) (Figure 5). Prof. Mehmet Haberal
from the Baskent University Faculty of Medicine was
the most productive author from Turkey on the topic
of liver transplant research (Figure 6). The most
productive authors and coauthors are shown in
Figure 7 and Figure 8.

Figure 3. Number of Publications in Other Countries Versus Turkey
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Figure 4. Published Studies on Liver Transplantation From Turkey by Year
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Figure 5. List of Affiliations in Turkey That Published Liver Transplant Studies
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Figure 6. Top Authors From Baskent University (Turkey) With Publications
on Liver Transplantation

Number of publications

Murat Kilg I 26
Torgay Adnan NN 29
Aydincan Akdur I 32
Gilnaz Arslan  IEEEG_— 36
Yaman Tokat |G 50
Hamdi Karakayal NG 57
SezaiYiimaz |G 64
Gokhan Moray I 76

Mehmet Haberal 220

® Number of publications

Among articles from Turkey, 153 (18.1%) were
published in open access journals. Most publications
on liver transplantation by Turkish authors were
published in the following journals: Experimental
and Clinical Transplantation (n = 203 [24.1%]),
Transplantation Proceedings (n = 168 [19.9%]), and
Pediatric Transplantation (n = 37 [4.4%]). Most of the
documents did not have any funding sponsors
(n =815[96.7%]). Among publications with funding
sponsors, most were sponsored by Baskent
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University (n = 7 [0.8%]) and Astellas Pharma US
(n = 4 [05%]). The top-cited documents were
multinational studies (Table 2).

Figure 7. Most Productive Authors From Turkey
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Figure 8. Most Productive Coauthors From Turkey
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Discussion

Significant advances have been made in liver
transplantation in the past 20 years. It has become a
standard treatment of increasing importance,
especially for patients with end-stage liver disease,
acute liver failure, and some metabolic diseases. With
the development of surgical techniques, effective use
of immunosuppressive drugs, improvement of
postoperative intensive care conditions, and
increasing experience, survival rates after liver
transplant are increasing. After the 1980s, the number
of liver transplants, especially from deceased donors,
has increased.?

Starzl and colleagues performed the first liver
transplant in 1963, but the patient died during
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surgery. Four years later in 1967, Starzl and
colleagues performed the first successful liver
transplant.!! Critical knowledge can only be available
if teams not only perform successful surgery but also

Table 2. Analysis of Top-Cited 10 Documents From Turkey

Number
Cited
By
Hepatology 1099

International

Title Author (Year) Journal

Asian-Pacific clinical Sarinetal *
practice guidelines (2016)
on the management
of hepatitis B:a 2015
update

Ibrutinib combined with
bendamustine, and
rituximab compared
with placebo,
bendamustine, and
rituximab for previously
treated chronic
lymphocytic
leukemia or small
lymphocytic lymphoma
(HELIOS): A randomized,
double-blind, phase
3 study

Tenofovir disoproxil Liaw et al
fumarate (TDF), (2011)*
emtricitabine/TDF, and
entecavir in patients
with decompensated
chronic hepatitis B liver
disease

Nonalcoholic steatohepatitis
is the fastest growing cause
of hepatocellular carcinoma
in liver transplant candidates

Risk assessment and Pagona et al
prognostic factors for (2011)*
mould-related diseases in
immunocompromised
patients

Update on the safety and
efficacy of retroviral
gene therapy for
immunodeficiency
due to adenosine
deaminase deficiency

2018 Annual Report of the
European Liver Transplant Adam
Registry (ELTR) - 50-year etal (2018)*
evolution of liver
transplantation

Diagnosis and severity
criteria for sinusoidal
obstruction syndrome/
veno-occlusive disease
in pediatric patients: a
new classification from
the European society for
blood and marrow
transplantation

Etiologic agents of Arslan Transplant 92
diarrhea in solid organ et al (2007) Infectious
recipients Disease

Famciclovir treatment of Yurdaydin Journal of 92

Chanan-Khan
etal 2016)*

The Lancet 296
Oncology

Hepatology 261

Younossi Clinical 230
etal (2019)* Gastroenterology
and Hepatology

Journal of 151
Antimicrobial
Chemotherapy

Cicalese Blood 114
etal 2016)*

Transplant 113
International

Bone Marrow
Transplantation

Corbacioglu
etal (2018)*

chronic delta hepatitis et al (2002) Hepatology

*Multinational study.
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publish their results. In our study, we used the
bibliometric analysis method to analyze publications
from Turkey on liver transplantation. Bibliometric
analysis has also been used in other medical sciences.
Scopus and Web of Science are frequently used for
bibliometric analysis, and we used the Scopus
database for our study. In these analyses, visuals can
be used to clearly display results. Distribution of
publications according to publication dates,
affiliations, and authors can be studied. We used
Dimensions Software for visualizations (displayed as
figures) in our study.!>1”

The number of liver transplants can vary
extremely between regions. In 2018, most liver
transplants were performed in the United States, in
Europe, and in Western Pacific countries.18 According
to the Turkish Ministry of Health website data for
2019, 46 liver transplant centers performed 1776 liver
transplants, with 2260 patients on wait lists.!” Turkey
has an extraordinarily high rate of living donor liver
transplants. In 2018, 72.4% (n = 1150) of all liver
transplants were from living donors. The number of
liver transplants from living donors then increased to
1776 (80.3%) in 2019, with Turkey being the leading
living donor liver transplant-performing country in
the world.?’ Even in 2014, Moray and colleagues
stated that, based on population, Turkey was a leader
in living donor liver transplant, with survival rates
of 90% in the first year of transplant.” According to
Miiller and colleagues, European countries should
consider Turkey as a model for overcoming shortages
in donations, allowing more lives to be saved.?’

According to 2019 data obtained from the
International Registry in Organ Donation and
Transplantation, the United States performed a total
of 8896 liver transplants (8372 from deceased donors,
524 from living donors) and Turkey performed
1776 liver transplants (433 from deceased donors,
1343 from living donors).?1?> The United States
published 18537 studies and had the highest rate of
publications among included countries, whereas
Turkey was fourteenth with 843 publications. To
summarize, the United States published almost 22
times more than Turkey while performing about 5
times more transplants with a population that is
nearly 4 times larger than the population in Turkey.?
These results indicate that Turkey needs to publish
much more so that its scientific value is undermined.
The quantitative number of publications is an
indicator of scientific activity, with innovations

reported also being another indicator. This numerical
situation with regard to liver transplant was also
reflected in our results. In our study, we found that
most of the publications (40.50%) on liver
transplantation were from the United States.

In 1979, efforts from Prof. Haberal and his teams
led to the enaction of a law on organ harvesting,
storage, grafting, and transplantation of organs and
tissues.?* In Turkey and in other countries, trans-
plantation can be affected by religion. In 1980, efforts
from Haberal and his teams led to the declaration of
the Religious Affair Supreme Council, which has had
worldwide importance for people who practice
Islam, stating that the Quran had no restrictions on
organ transplantation.”?>

Turkey has played a leading role in the
geographic region by performing the first segmental
liver transplant in Turkey and the region in 1990.24
The Middle East Dialysis and Organ Foundation was
established in 1984, which evolved to the Middle
East Society for Organ Transplantation (MESOT), a
significant step in the region for organ transplantation
and an affiliate member of The Transplant Society.
Despite international conflicts in the Middle East,
MESOT has continued to function and has organized
international congresses.” The MESOT member
nations have tackled many problems related to
transplantation in countries with similar sociocultural
characteristics.? In 2014, Baskent University took part
in establishing liver transplantation in Kazakhstan.
Also in 2014, Prof. Haberal founded the Turkic
World Transplantation Society (TDTD) and actively
encouraged low- and middle-income countries to
start kidney and liver transplant programs. Baskent
University has also had a leading role in education
and research of local health professionals by
accepting large numbers of fellows from each
country.?6

Although the first successful human liver
transplant was performed in the United States (in
1967),% Turkey had its first success 21 years later in
1988.28 The first adult segmental living-related liver
transplant in the world was performed by Prof.
Haberal in April 1990; the first combined living-
related liver-kidney transplant in the world was also
performed by Prof. Haberal in May 1992.28 The
application of diverse venous drainage recon-
struction models by Dr. Tokat made it possible to use
risky living liver donors. Dr. Yilmaz has contributed
to the extension of the donor pool by using marginal
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donors.?’ Thanks to their experiences, Prof. Haberal
and his team also developed a novel biliary
reconstruction technique in 2004.3° This team
also developed an arterial anastomosis technique,
which reduces vascular complications.?* The Bagkent
University preservation solution, compared with the
University of Wisconsin and the HTK perfusion
solutions, is a promising substitute from Turkey.3!

The Turkish Ministry of Health initiated a
national organ sharing program in 1989, and
National Coordination Centers for allocation of
deceased donor organs were established in 2001.
According to the latest data, there are more than 45
liver transplant centers in Turkey. However, only
about one-fourth of these centers can perform more
than 20 liver transplants per year.!°

In a PubMed search made in 2013 with the key
words “liver transplantation” and “Turkey,” among
613 publications, 24 of 30 centers (80%) published
88% (537 publications) of 611 studies on liver
transplantation. Although private hospitals perfor-
med 50% of the transplants, only 6 of these private
hospitals had publications.”

Organ and tissue transplantation, and especially
liver transplantation, is a time-consuming treatment.
The surgical time for liver transplant can vary from 3
to 12 hours depending on the type of preferred
surgery and the experience of the surgeon.3?33
Transplantation does not only include the actual
surgical procedure but also includes preoperative
preparation and postoperative management, which
are also both time-consuming but vital parts of the
procedure. Combining a workload of performing
research and publishing along with transplant
surgery is together hard to master.

Limitations of the study

The study is a database search. However, because
new articles are published daily, the obtained data
may only reflect the information available on the day
of analysis.
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