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Abstract 

Background: Bibliometric have been widely applied to the evaluation of academic productivity. However, those of 
individuals or institutions on a specific disease have not been explored. The aim of the present study is to conduct a 
bibliometric analysis of particular rare disease and investigate whether those doctors and hospitals with higher index 
screened by this method specialize in this disease.

Methods: A representative rare disease, Wilson disease (WD), was searched on Clarivate Analytics’ Web of Science 
and Elsevier’s Scopus, which was published in English between 1 January 2001 and 31 December 2020. Clinical 
authors and medical institutions with the most papers were screened, and their total number of publications and cita-
tions, h-index and g-index were computed and then ranked by h-index.

Results: A total of 6856 and 6193 papers and 200 and 160 authors were got from WoS and Scopus, respectively. Sco-
pus provided 160 institutions. The above bibliometric indices were calculated in 100 researchers and 80 institutions, 
and top 30 authors (Top-30a) and top 20 institutions (Top-20i) of them based on the h-index were listed in the tables. 
Top-30a came from seven specialties and 13 countries whose median (interquartile range) h-index was 14 (12–19.5) 
(range 10–28) which was located between associate and full professors in some other disciplines. Top-20i was distrib-
uted in 13 countries whose mean ± standard deviation of the h-index was 15 ± 4.9 (range 10–27).

Conclusions: The related specialists and medical institutions of WD screened by specific disease bibliometric analysis 
are eminent and credible and benefit WD patients to obtain reliable medical treatment. This model may be suitable 
for other rare diseases.
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Background
In the field of academic medicine, scientific productiv-
ity is still a crucial and more objective factor for evalu-
ating scholarly achievements and promotion [1, 2]. 

Bibliometric provides a quantitative method that is 
widely accepted thus far. The h-index [3] and g-index [4] 
are two of the most broadly known and used bibliomet-
ric parameters on the individual and departmental levels 
[5–9]. “The h-index is defined as an individual having h 
papers with at least h citations” [3]. It balances both the 
total publications and citations per publication, and has 
good stability since it is less affected by low-cited articles 
[10]. The g-index means that the most cited g articles 
earned at least  g2 citations [4]. It could provide weight 
to a h-index that is too-low when a small number of very 
influential papers result in an uneven distribution of 
citations.
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At present, bibliometric studies focus on the global aca-
demic productivity of individuals or departments, rather 
than a single disease. It is impossible for an expert to have 
high scholarly achievement in varied diseases. A single 
disease’s bibliometric analysis may be necessary when we 
need to assess the influence of a doctor on a particular 
disease, especially for the diagnosis and therapy of rare 
diseases.

To date, there is no exact and uniform definition and 
count of rare diseases. A disease that affects fewer than 
200,000 people in the United States is rare [11]. Mean-
while, in the European Union in 2000, less than 5 in 
10,000 people was considered a rare disease [12]. It is 
estimated the number of rare diseases is more than 
10,000 [13]. Therefore, all rare diseases face a similar 
clinical dilemma, since most clinicians and departments 
do not have more opportunities to deal with rare dis-
ease patients which precisely prevents them from accu-
mulating adequate experience to recognize and manage 
rare diseases. Then, diagnosis is often delayed or wrong 
followed by increased financial burden and physical tor-
ment. Therefore, the answers to the following questions 
may be particularly critical: Who are authentic clinical 
specialists of rare diseases? How can their clinical com-
petence be evaluated? Would rare disease bibliometric 
research for individuals and clinical institutions be the 
perfect solution?

Wilson disease (WD) is a rare but potentially treatable 
and inherited disorder of copper metabolism with a prev-
alence of 2.9–5.87 per 100,000 [14–17]. As far as I know, 
there is abundant literature on WD available for analysis. 
In this study, we took WD as an example of a rare disease 
to conduct a bibliometric analysis based on literature 
published from 2001 to 2020, investigated the academic 
productivity of experts and institutions in this special 
field, and explored whether the experts and institutions 
singled out by particular disease bibliometrics were reli-
able in the field of that rare disease.

Methods
Search and inclusion criteria
All publications were searched using “Hepatolenticular 
Degeneration” as the medical subject heading (MeSH) 
term and related entry terms which came from the 
National Center for Biotechnology Information (NCBI). 
The above terms were retrieved in the “Article title, 
Abstract and Keywords” of Elsevier’s Scopus and the 
“Topic” of Clarivate Analytics’ Web of Science (WoS) 
to analyze the bibliometric information of relevant dis-
sertations that were published between 1 January 2001 
and 31 December 2020 in English and document types 
were limited to articles or review articles or case report 
or letters or clinical trial or report (Additional file 1). The 

study data were collected in December 2021 over one 
week period. For the purpose of this study, the inclusion 
criteria of this literature were that (1) the details must 
be related to WD (known or called also hepatolenticu-
lar degeneration); and (2) their authors need to involve 
clinicians, not just fundamental science (nonclinical) 
researchers. We can only identify whether the author is 
a clinical researcher based on the institution of the lat-
est published articles, and those obscure and uncertain 
results would not be involved in this study.

Citation data sources
The list of authors with the most papers and their publica-
tion data were extracted from Scopus and WoS databases 
on the same day. One author may have various abbrevia-
tions of the first name, for instance, Michael L Schilsky, 
Michael Schilsky, MICHAEL Schilsky, ML Schilsky, M L 
Schilsky and M Schilsky are the same person. We sorted 
by author’s last name to maximize the discovery of all 
his articles. Article title, authors, department, institu-
tion, abstract, PubMed unique identifier, publication year 
and cited times were extracted. Our colleagues checked 
and merged raw data from two databases to unify the 
author’s name and ignore the nonclinical researcher and 
erase the duplicate items and unrelated themes. The top 
cited articles and the list of institutions were provided by 
Scopus. Their publication data were screened as above. 
Suspicious items were identified from the original litera-
ture. The above data were then saved as a spreadsheet for 
bibliometric calculations. We cannot identify the most-
paper authors’ sex, age, and work situation, for instance, 
in-service, retired or emeritus. Although we tried our 
best to retrieve the initials of those authors in various 
forms, the omission of a few papers may still be inevita-
ble. Since there is no uniform named standard and some 
institutions have renamed, merged or ceased to exist, 
we did not consider the literature data of institutions 
sourced from Scopus to be accurate.

Bibliometric indices
The most-paper authors’ following indices were calcu-
lated: total number of publications; the total number of 
citations; h-index; g-index. The top 20 most-cited papers 
(Top-20p) and their authors were listed. We ranked the 
top 30 authors/doctors (Top-30a) worldwide according to 
their scientific research output and h-index. The network 
mapping of Top-30a and their coauthors was charted 
with the VOSviewer program [18], which reflects their 
influence power in this specialty field. The h-index, which 
is used to calculate individual academic output, [3] was 
borrowed here to calculate the academic performance of 
organizations and obtain the top 20 medical institutions 
(Top-20i).
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Results
Characteristics of publications
A total of 6856 and 6193 papers related to WD were 
searched from WoS and Scopus respectively. The dif-
ferent names of article types in these databases resulted 
in discrepancies in the results, although the MeSH was 
the same. The Top-20p, which was taken part in by clini-
cians, is shown in Table 1. Seven of the top 10 most-cited 
papers are guidelines or reviews, and most of them were 
published 10 years ago [19–25]. Notably, compared with 
only one laboratory study on the mouse model of WD 
[26], the other 19 studies were all clinical investigations 
or reviews. The highest citation, 772, was produced by a 
practice guideline article [23], which belongs to Eve A. 
Roberts and Michael L. Schilsky, published in Hepatol-
ogy in 2008 and represented the position of the American 
Association for Study of Live Disease (AASLD). Michael 
L. Schilsky and Peter Ferenci, two prestigious profes-
sors, were the principal coauthors in Top-20p. Michael L. 
Schilsky [27], professor of medicine and medical director 
in Adult Liver Transplant at Yale-New Haven Transplan-
tation Center, was involved in seven publications, four 
of which ranked first to fourth [19, 22–24] on Top-20p. 
Moreover, the first and fourth papers are clinical practice 
guidelines of AASLD and the European Association for 
the Study of the Liver (EASL) respectively. Another emi-
nent researcher, Peter Ferenci [28, 29], liver expert in the 
division of gastroenterology and hepatology, comes from 
the department of medicine III of Medical University 
Vienna. He was the chairman of EASL Clinical Practice 
Guidelines: Wilson’s disease [24] and had 6 publications 
listed on Top-20p.

Top authors’ academic productivity
WoS and Scopus presented 200 and 160 authors whose 
median (interquartile range, IQR) paper numbers were 
25(19, 35) (range 13–102) and 12(10, 17) (range 9–75) 
respectively (data not shown). The top 100 authors on 
WoS with the most articles were retrieved, whose article 
numbers ranged from 18 to 102. Then, their records on 
Scopus were downloaded and merged with those of WoS 
to calculate the h-index. According to the h-index, Top-
30a who were productive in the WD field, coming from 
seven specialties and 13 countries (Fig. 1A), are listed in 
Table 2. The median (IQR) of the h-index is 14 (12–19.5), 
ranging from 28 to 10. Anna Czlonkowska tops the list 
with the highest h-index, 28, and the largest number of 
papers, 98, which generated 3039 citations. Peter Ferenci 
and Michael L. Schilsky followed behind closely with 
h-index values of 27 and 26, respectively. Nevertheless, 
their g-indices were higher than Anna Czlonkowska’s 
and occupied the top two positions. Tomasz Litwin, simi-
lar to his colleague Anna Czlonkowska, had a number 

of articles and a disproportionate h-index. In terms of 
total cites, Michael L. Schilsky, who was coauthor of 
both AASLD and EASL’s guidelines about WD [23, 24], 
ranked first by virtue of 4953 citations of 77 articles. Fur-
thermore, his g-index score, 70, was far higher than his 
peers, just like his total cites. Surprisingly, Dominik Hus-
ter and Eve A. Roberts, ranking 13th and 19th based on 
the h-index, merely relied on 20 papers to earn 1276 cita-
tions and 1504 citations, respectively. We made a heat-
map based on the number of articles published by each 
author per year (Fig. 2). It showed that the academic out-
put of top researchers, such as Anna Czlonkowska, Peter 
Ferenci, Michael L. Schilsky and Wolfgang Stremmel, 
was not only consistent but also productive. Impressively, 
Jean Marc Trocello and Aurelia Poujois, who both came 
from the French National Reference Centre for Wilson 
Disease (Paris), and Karolina Dziezyc (Warsaw) have 
had a good start to the last decade and may have a bright 
future (Fig. 2).

Broadly speaking, Asian researchers’ academic pro-
ductivity, especially Japan and China, at least in English 
publications, was inefficient. The higher h-index, g-index, 
total articles and total cites of authors, by contrast, all 
belonged to Europe and the United States (Table  2, 
Fig. 1A). In addition, approximately half of Top-30a came 
from neurology and one third of them were gastroen-
terologists and hepatologists (Fig.  1B). Most of Top-30a 
were employees of the hospital affiliated with the medical 
university (Table 2).

The network relationships of Top-30a and their coau-
thors are presented in Fig. 3. Obviously, in the lower left 
corner, Chinese researchers, RM. Yang, and ZY. Wu, and 
Japanese scholar, M. Harada, do not have academic coop-
eration with the right sophisticated and interlinked clus-
ter, which was made up of European and American peers. 
In line with the performance of Top-30a in Table 2, gen-
erally, the higher up authors also had larger circles, more 
complex network relationships and a more central posi-
tion in Fig.  2, for instance, A. Czlonkowska, P. Ferenci, 
K. Weiss and M. Schilsky. Top-30a in the same area and 
with the same color generally belong to the same cluster 
or even the same institution.

Top institution’ academic productivity
Scopus demonstrated 160 institutions based on arti-
cle counts whose median (IQR) was 25 (19, 35) (range 
16–88). The top 80 (50%) institutions’ papers, which 
ranged from 25 to 88, were proven and their related indi-
ces were calculated. In light of the h-index again, Table 3 
ranks the Top-20i located in 13 countries whose h-index 
was between 10 and 27, with a mean ± standard devia-
tion of 15 ± 4.9. In contrast with the affiliated institutions 
of Top-30a in Table 2, unexpectedly, all indices of Top-20i 
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were much lower, which was why we only retrieved 20. 
Due to universal nomenclature being nonexistent and 
job-hopping, the above differences may be reasonable. 
The Institute of Psychiatry and Neurology in Warsaw, 
Poland, whose four authors are presented in the Top-30a 
list (Table  2), ranked first in the Top-20i list with 27 of 
h-index, 45 of g-index and 2440 total cites yielded by 88 
papers, followed by the University Hospital of Heidel-
berg, from which three researchers in the Top-30a list 
came (Tables  2, 3). In addition, there were four institu-
tions that acquired very higher cites that rely on relatively 
fewer articles: University (Hospital) of California Davis, 
First Faculty of Medicine of Charles University, King’s 
College of Hospital and University of Toronto Hospi-
tal for Sick Children. Geographically, as with Top-30a, 
Germany, the US and Italy remained the main players. 
Furthermore, Switzerland, Japan and China disappeared 
from Table 3, albeit they had outstanding individual per-
formance (Table 2).

Discussion
Taking the WD as an example and using bibliometric 
methods, we have screened the Top-30a and Top-20i, 
which may be the most trustworthy in the diagnosis and 
treatment of WD. This model may provide a basis to help 
WD patients choose the appropriate doctor or medical 
institution and may even be beneficial for undiagnosed 
dubious patients.

Regarding bibliometric, the h-index is the most broadly 
used and accepted measure of scholarly productivity 
and even for hiring, promotion, award and funding deci-
sions [1, 6, 30–32]. Some studies have been conducted 
in fields such as neurosurgery, pediatric, academic 

otolaryngology, anesthesia, radiology and chronic pain 
medicine [2, 5–9]. This study may be the first attempt to 
calculate the h-index using papers from a specific disease 
rather than all literature. The h-index increases gradually 
with advancing academic ranks from lecturer to assistant 
professor, associate professor (AP), full professor (FP) and 
finally chairman [32]. Hirsch found that a general value 
for promotion to AP or FP would be ~ 12 and ~ 18 respec-
tively [3]. The h-index is robust because of its insensitiv-
ity to lowly cited articles in a researcher’s album [5, 10, 
32]. The common view is that the h-index will never fall 
and with no doubt is influenced by the author’s scholarly 
career period, which is seen as a drawback. However, this 
could be a benefit in the rare disease field, where senior 
physicians tend to have abundant experience.

Almost all physicians of Top-30a are affiliated with 
university hospitals or research institutes (Table 2). Top-
20i better illustrates this point (Table  3). Based on data 
from 2001 to 2020 alone and limited in particular dis-
ease (WD), the median (IQR) h-index of Top-30a is 
14 (12–19.5), nearly equal to that of FP of chronic pain 
physicians in the USA: 16.5 (6, 30) [2], lower than that of 
anesthesia FP in the UK: 21 (16–26), both in their whole 
period [7]. Compared to the general academic pediatri-
cian, the median h-index (14) and g-index (22.5) of Top-
30a were slightly lower than those of FP (16 and 29) and 
markedly higher than AP (6 and 11) [9]. Although we did 
not list researchers’ titles, by comparison with the h- and 
g-index of AP and FP of other disciplines, we believe that 
these data obtained from our method can prove to us 
that these experts’ and institutions’ academic productiv-
ity in the field of WD is sufficiently convincing, they are 
also most likely to be good at WD. In fact, considering 

Fig. 1 Geographical (A) and departmental (B) distribution of top 30 authors
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the enormous workload, we cannot retrieve all research-
ers and institutions listed by WoS and Scopus. We believe 
that the researchers/institutions who appear on this list 
are credible. Furthermore, there are four departments, 
coming from Switzerland, China and Japan, which 
appeared on the Top-30a table (Table 2) but disappeared 
on the Top-20i table (Table 3). We suspect that job-hop-
ping had spread their work across different organizations, 
which may be the cause of the above results.

The European, American and Indian outputs were dis-
tinctly better than those of the rest of Asia, such as Japan 
and China (Tables  2 and 3, Fig.  1A). Language family 
[33] and collaboration may be the inescapable reasons 
(Fig.  3). Figure  3 demonstrates that Japanese and Chi-
nese researchers had no academic collaboration with 
other clusters. Since bibliometric indices do not con-
sider author rank in the manuscripts, multiple coauthors 
receiving equal credit, the citation and h-index can be 
strongly influenced by the size of his circle of collabora-
tors [32]. The present study did not involve non-English 
papers; if these nonnative English speakers’ academic 

publications in their home countries were included, espe-
cially Japan and China, the rankings might change dra-
matically. We must always clearly realize that these lists 
only display academic productivity on WD field pub-
lished in English between 2001 and 2020, which does not 
mean that the physicians on the list are definitely bet-
ter at other periods than other scholars in other disease 
fields. If this method is applied to a specific country, such 
as Brazil, Japan, China and other non-English speaking 
countries, it may be more practical to use their native 
language papers as the object of analysis.

Although, academic influence about some disease does 
not completely equate to clinical diagnosis and treat-
ment competence. In the domain of rare diseases with 
the background of rare patients, we believe that those 
who can sustain consistent and productive scholarly 
output can be relied upon by these patients. Therefore, 
the above bibliometric results are dependable. For rare 
disease patients, it could be used as a clue to help them 
discover the most suitable doctors and specialist institu-
tions, which are bound to help reduce misdiagnosis and 

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
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Fig. 2 Heatmap of the top 30 authors’ number of active years of publication
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mistherapy and reduce the disease burden on individu-
als and society. Rare disease researchers will have access 
to more rare clinical cases and experience, which will be 
more beneficial to their scientific study. An ideal format, 
we conceive, might be an application that can be installed 
and operated on smartphones and computers. When the 
user enters doubtful or definitive diagnosis keywords in 
the search box, he will obtain relevant helpful experts 
and medical institutions.

Some limitations might influence the reliability of 
our results. First, we cannot include all authors and 

institutions listed by WoS and Scopus, which may omit 
some outstanding targets. However, from the perspec-
tive of our research purposes, we must ensure that the 
doctors on the list are excellent, and comprehensive-
ness is not compulsory. Their median h-index is 14 
which is already higher than the AP of many disciplines 
and nearly reaches the level of FP. Therefore, their aca-
demic power is believable. Comparing the paper num-
ber of 200 authors (range 13–102) listed on WoS and 
the top 100 writers of them with the most publications 
(range 18–102) that were retrieved by us, we hold the 

Fig. 3 Network visualization of the top 30 authors and their coauthors using VOSviewer. The line indicates that two people have cooperation, and 
the size of the circle demonstrates relative times they collaborate with others
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opinion that the comprehensiveness is acceptable. The 
Top-20i also had the same situation. Second, the con-
fidence level of our results only is proven by compar-
ing their bibliometric indices with other subjects and 
specialties, whereas there is no dependable external 
validation. Peer review is probably a common prac-
tice; however, we doubt that they cannot ignore the 
impact of academic productivity. Third, WD is a suffi-
ciently researched rare disease, and its related articles 

are abundant. When we handle other rare diseases, for 
instance, Dubin-Johnson Syndrome, which only has 
3690 publications searched as above on WoS (data not 
shown) and may also include many unrelated topics, 
the situation could be entirely different, and the results 
could be obscure. Searching in larger categories may be 
a solution, such as inherited jaundice or inherited liver 
disease. Further research is still needed to verify these 
findings.

Table 3 Top 20 institutions contributing manuscripts of Wilson Disease between 2001–2020

USA United States of American, AP-HP Public Assistance-Paris Hospitals, UK United Kingdom

Rank Institution Location h-index g-index Total articles Total Cites

1 Institute of Psychiatry and 
Neurology

Warsaw, Poland 27 45 88 2440

2 University Hospital of Hei-
delberg

Heidelberg, Germany 25 43 54 2274

3 National Institute of Mental 
Health and Neuro Sciences

Bangalore, India 20 35 39 1276

4 University (Hospital) of 
Leipzig

Leipzig, Germany 19 27 27 1172

5 University of Michigan Medi-
cal School (Hospital)

Ann Arbor, USA 19 25 25 1776

6 Medical University (Hospital) 
of Vienna

Vienna, Austria 18 31 31 1717

7 AP-HP, Lariboisière University 
Hospital

Paris, France 18 29 40 856

8 University (Hospital) of 
Naples Federico II

Naples, Italy 15 26 26 856

9 University (Hospital) of 
California Davis

California, USA 15 22 22 1669

10 University (Hospital) of 
Padova

Padova, Italy 15 18 18 640

11 Münster University Hospital Münster, Germany 14 26 26 739

12 University of São Paulo 
School of Medicine (Hos-
pital)

São Paulo, Brazil 13 23 29 581

13 First Faculty of Medicine, 
Charles University

Prague, Czech Republic 13 19 19 1181

14 Sanjay Gandhi Post Graduate 
Institute (Hospital) of Medi-
cal Sciences

Lucknow, India 12 18 20 337

15 University Medical Center 
Utrecht

Utrecht, Netherlands 12 15 15 855

16 University (Hospital) of 
Cagliari

Cagliari, Italy 11 22 24 494

17 King’s College of Hospital London, UK 10 19 19 1348

18 University of Toronto Hospi-
tal for Sick Children

Toronto, Canada 10 16 16 1232

19 Yale University School of 
Medicine (Hospital)

New Haven, USA 10 15 15 379

20 Asan Medical Center, Uni-
versity of Ulsan College of 
Medicine

Seoul, South Korea 10 15 15 294

Median ± Stand-
ard deviation 
(range)

15.3 ± 4.9 (10–27) 24.5 ± 8.7 (15–45) 28.4 ± 17.2 (15–88) 1105.8 ± 622.6 
(294–2440)
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Conclusion
As the research has demonstrated, through specific dis-
ease bibliometric analysis, we calculated a number of 
academic productivity indices of researchers and medi-
cal institutions in the field of WD. According to the 
h-index, we ranked and screened out the relevant cred-
ible specialists and specialized medical institutions that 
benefit WD patients to obtain most appropriate medi-
cal treatment. This model may be applied to other rare 
diseases and perhaps to some intractable diseases.
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