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Abstract
[bookmark: _GoBack]Introduction 
Vitiligo is a skin disease targeting affecting the melanocytes that is characterized characterised by the development of areas of depigmented skin lesions. Several theories surround the its aetiologyetiology of vitiligo, including autoimmunity. Bibliometric Here, we used bibliometric analysis is used to identify high-quality research articles on vitiligo using criteria such as total citations, annual citations, and journal impact factors.. 

Methods 
We extracted the 100 most- cited articles on vitiligo using the Web of Science data base and analysed it the results using on Microsoft excel Excel 2019. Our search was limited to manuscript titles or abstracts containing the keyword ‘“vitiligo’” being included in the title or abstract of the papers. The data extracted included title, author, corresponding author, institution institutional affiliation, year of publication, journal of publications, total citations, and research area. We also calculated an the annual citation rate to account for bias, as because some publications are were older than others. 

Results 
A total of 6,189 studies were retrieved.  The top 100 most-cited articles were published between 1976 and 2017. The articles were sorted When the articles were sorted by country of origin, determining the United States of America (USA) as was the highest most prolific publisher overall. After controlling for population, the Netherlands ranked first. The total numbers of citations of the top 100 articles ranged between 113 and 477 per individual article, with a sum of 19,528. The most published productive journal was the “Journal of Investigative Dermatology” (n=16). Of the 100 most- cited articles, 75 were original articles, with the research focusesfoci being majorly mainly pathogenesis (29%) and treatment (26%). 
We separately retrieved the highest cited data from 2018 to -2022 and tabled the top 10. Five of Of the top 10 most- cited articles since 2018, 5 were original articles, and five 5 were reviews.

Conclusion
This bibliometric analysis provides insight into the current state of vitiligo literature by analysing published publication tendencies and their significance. In addition, we mapped the current research gaps. 	Comment by Kevin: Here and in the Conclusion section of the main text: It would be better to state the actual conclusions. For example, ‘Our results confirm that developed countries published most of the vitiligo literature…’. Highlight just one or two of the other most pertinent findings, such as that related to the most productive countries and its possible relationship with vitiligo prevalence.



Introduction
Vitiligo is a skin disease targeting affecting the melanocytes that is characterized characterised by the development of areas of depigmented skin lesions. It typically develops between the ages of 10 and 30 years and affects in 0.5% to 1% of the global population1.. It is more prevalent in relatives of patients with the disease but There is no association of ethnicity or or gender sex with prevalence has been described as more prone to developing the conditionreported.
Several theories surround the pathogenesis of vitiligo. One suggests that it is an autoimmune disease in which autoreactive cytotoxic CD8+ T cells attack melanocytes and stimulate the secretion of IFNγ and chemokines from surrounding keratinocytes2. A strong stigma surrounds vitiligo, and navigating navigation of these changes can often cause depression, anxiety, or embarrassment  3. Thus, homogenizing homogenisation of skin colorcolour can provide psychological benefit.
The latest 2021 guideline4 guidelines4 published on 2021 provide an algorithm for vitiligo diagnosis and treatment, according to disease severity and onset of the disease. Treatments currently focus on blocking IFNγy signalling by using JAK Janus kinase inhibitors. Unfortunately, relapse occurs with the treatment discontinuation of use, relapse will occur. To prevent relapse, new treatments, such as Ruxolitinibruxolitinib, focus on targeting memory T cells, and providing provide long-lasting benefits of therapyeutic benefits  5,6. Using The use of sunscreen and clothing to protect affected areas is important to prevent severe sunburns 7. 
A bBibliometric analysis (BA) is defined ascomprises a scientific analysis of the existing literature on a chosen topic. It assesses the quality, quantity, and major ideas through the most citedmost-cited articles. Additionally, it identifies aspects where improvements could benefit the topic.
Several fields in dermatology have been explored by BAs, including atopic dermatitis 8, psoriasis9, nail psoriasis10, psoriatic arthritis11, melanoma12, hidradenitis suppurativa13 and rosacea14. The last BA on vitiligo was published five 5 years ago and included all literature existing related to on vitiligo since from 1975 15. However, we chose a different approach, deciding to by focusing solely on highly cited articles to extract the most significant data possible.   Thus, here We we have detailed the publications framing vitiligo practice by establishing determining the crucial bibliometric characteristics in of the top 100 most-cited vitiligo articles since 1972.
  


Materials and methods:
Searching strategy
We extracted the top 100 most citedmost-cited articles on vitiligo from the Clarivate Web of Science (WoS) database on September 18th September , 2022. Our search was limited to the keyword ‘“Vitiligovitiligo’” being included in the title or abstract of the papers. Article type, country of origin, language and or research area were not limited in order to include all the trends and novelties in the field between 1972 and 2022. Our BA did not require approval from an ethics committee, as because the researcher did not analyze analyse patient data or interact with patients in any way. 

Data extraction and bibliometric parameters
Data from on the 100 most citedmost-cited articles on vitiligo was were downloaded from the WoS and extracted to Microsoft Excel 2019. This These data included title, first author, corresponding author, institution institutional affiliation, year of publication, journal of publications, total citations (TCs), and research area. 


We calculated an annual citation (AC) rate (total citations TCs divided by the age of publication) to counter the bias arising from some publications being older than others. We included both total citations TCs and annual rates in our table of the 100 most- cited vitiligo articles.

The manuscript type was described recorded as an original article, review, rapid communication, or editorial material. The study design and research foci were identified by screening the abstract, available full texts, and keywords for of each of the 100 articles. The research area was extracted directly from WoS and examined. Country and institution institutional affiliation were identified based on the first author’s information for each article. Journal impact factor from for 2021 was acquired from the WoS database.


Results 
A total of 6,189 studies were retrieved. The top 100 most-cited articles were are listed in figure Figure 1 and were ranked by AC.	Comment by Kevin: Figures 1, 5, 8 and 11 would typically be considered tables. The target journal may request that they be provided as editable tables.

Year of publication
The top 100 most-cited articles were published between 1976 and 2017. Figure 2 shows the number of articles published in eachby 10-year interval. The increase in publication rates began to increase after 1992, with the prior two intervals accountable accounting for just 15 articles. The rate, reaching its peakpeaked between 1993 and 2002 (n =37), which was followed by 34 articles in the next decade, and a significant decrease between 2013 and 2022 (n = 11).
 
Citations
The total citations (TC) s of the top 100 articles ranged between 113 and 477 per individual article, with a sum of 19,528. The median of TC number was 163 (133, 248). The top 10 most citedmost-cited articles accounted for 19.68% (n= 3,843) of the total citationsTCs. Five of the top 10 ranked articles by highest AC remained in the top 10 when ranked according to TC. The AC ranged from 2.9 to 69.7 with and had a median of 8.5 (5.83, 15.14). The average AC has increase increased throughout the decades, however but the increase has was not been steady. Figure 3 shows the citation analysis for the average AC and TC in each 10-year interval from 1972 to 2017. From 1972 to 2017, the average AC increased in parallel with the average TC until 2003. The last decade (2003-2017) has had a TC sum of 2678 compared to with 7217 in the previous 10- year interval.	Comment by Kevin: Please check. This period (2003 to 2017) is not a decade.
 
Countries, institutes, and corresponding authors 
When The the articles were sorted by country of origin, determining the United States of AmericaUS (USA), The the Netherlands, and England as were the highest most prolific publishers, with n=35, n=13, and n=12 publications, respectively (Fig. 4). After controlling for populations, The the Netherlands (n=), Belgium (n=), and England (n=) were the highest three most prolific publishers countries and the USA (n= ), was low in the as 8th position. The most prolific countries of origin that published the most for original articles are listed shown in figure Figure 4 with while their most affiliated productive publishing institute, corresponding author, and their the respective number of published articles are listed in Figure 5.	Comment by Kevin: Please check my addition.
 
Journal of publication
The 100 articles were published in 28 different journals. The most publishedcore journal journals were the was “Journal of Investigative Dermatology” (n=16), followed by “Pigment Cell Research” (n=13), “Archives of Dermatology” (n=13), and the “Journal of the American Academy of Dermatology” (n=10).   The top 4 four journals contain published 52% of the articles included in the BApublished (Fig. 6). The median impact factor, which highlights reflects the worldwide exposure of the a study worldwide (Fig. 7), outlines that was 9 was the median impact factor. A total of 46 articles were published in journals with an impact factor of 9 and or above. 

Article design, research focus, and research area
Of the 100 most citedmost-cited articles, 75 were original articles, 21 were reviews, two 2 were rapid communications, one 1 was editorial material and one 1 was a note. 
The 100 most citedmost-cited articles were classified into different research focusesfoci: pathogenesis (29%), treatment (26%), epidemiology (16%), immunopathology (10%), and others (19%).   AdditionallyIn addition, they were divided by research areas: dermatology (71%), general and& internal medicine (7%), oncology (5%), and others (17%) (Fig. 8). The original articles were separated subdivided into different by study design per decade:. Out of them, 40% were case-control studies (n=30), 12% were clinical trials (n=9) and 12% were cohort studies (n=9) (Fig. 9).    The original articles were then classified into research focuses foci per decades: treatment (28%), pathogenesis (28%), epidemiology (14.7%), immunopathology (10.7%), genetics (5.3%), treatment outcome (4%), basic science (4%), pathophysiology (2.7%), comprehensive review (1.3%) and diagnostics (1.3%) (Fig. 10). 

Recent articles 
Although the last latest of the top 100 article articles dates from 2017, we extracted and sub-analysed the top articles since 2018 separately, as because this these data could indicate upcoming trends in vitiligo research. We tabled the top 10 highest most-cited articles since 2018 (Fig. 11). Total citationsTCs ranged between 49 and 108, with a median of 64.5 (55.5, 92.25). The AC was between 16.3 and 46.5, with a median of 24 (18.5, 30.8). The median of ACs was significantly higher than that of the top 100 articles (24 compared to vs. 8.5). However, the opposite was observed for TCs. The TC number of recent articles was much lower than that of for previous older articles, with a median of 64.5 compared to 163 (2.5-x fold difference). Five of Of the top 10 most citedmost-cited articles since 2018, 5 were original articles, and five 5 were reviews. The countries of origin include included the USA (n=5), France (n=3), and People’s Republic of China, PRC (n=2). The study designs included 50% of reviews (n=5), 40% of basic or applied science (n=4) and 10% of randomised controlled trials (RCTs) (n=1). 
The research focusesfoci of the 10 articles were immunopathology (n=4), epidemiology (n=3), pathogenesis (n=2) and treatment (n=1).

Discussion 
In this BA, we identified trends in the data relating related to vitiligo and the areas where research was lacking. 
The largest number of articles published in a single decade was between 1993 and 2002, with 37 of published articles (Fig. 2). This finding could be explained by the fact that three articles in our top 100 list were published in 1993. Specifically, the article ‘“Vitiligo: where do we stand’”16 (Ortonne,JP et al.), that which reviewed expressed the advances in vitiligo research, treatment, and epidemiology, and could have encouraged subsequent publications. Another possible explanation for the popularity of the vitiligo topic at that time is the breadth of scientific advances and techniques that emerged in the 1990s and 2000s. For example, The Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR), a gene- editing system, was first characterized characterised within in that decade. CRISPR can be used to Therapeutic targets of dermatologic conditions can be fulfilled by CRISPR, which is appealing to researchers 17.
 
Total citations TCs divided by 10-year intervals mostly increased until 2002, stabilized stabilised until 2012, and have declined since. However, ACs divided by a 10-year interval have majorly greatly increased since 1972, with a sharp ascension increase beginning in 2002 (Fig. 3). These combined findings about concerning ACs and TCs can be correlated to the number of publications emerging between 1993 and 2002 (37% of total vitiligo publications). It is possible that, due to recent articles being more up-to-date, they will tend to be more highly cited in recent years18. Additionally, in 2002, research output emphasized emphasised the oxidative stress link to vitiligo and elicited curiosity around the topic. For exampleSuch research included, the correlation of the CAT gene’s correlation to with accumulated hydrogen peroxide (H2O2) accumulation19 and photo-oxidation of pterins proteins producing H2O2 20.

Our research identified found that the most of the top cited articles per prolific country countriesof origin, after controlling for population, were from the Netherlands, Belgium and England. Interestingly, regardless of population, the Netherlands (2nd), and England (3rd) are still among the topmost prolific published countries (Fig. 4). This may be because Research21research,22 shows that Europe having has a slightly higher vitiligo prevalence than the USA (1.6% vs. 1.4%)21,22, and overall a much higher prevalence than light-skin Asian countries such as Japan (0.5%)23.
  
Over half of the top cited articles were published in the Journal of Investigative Dermatology, followed by Pigment Cell Research, Archives of Dermatology and the Journal of the American Academy of Dermatology (Fig. 6.). This can be attributed to the high standard of these journals24.
 
Additionally, the median impact factor (IF) of was nine 9, which is high and signifies that researchers are prone to choose high IF journals for citations publication25. Journal selection is a complex decision, however,  but IF is almost systematically always an important selection factor 25.
 
Our study revealed that the study design by decade remained relatively stable throughout the years, except for case-control studies (Fig. 9). Case-control studies peaked between 1993 and 2002 with at 20 articles. A possible reason could be that case-control studies require less fewer resources than controlled trials CTs or RCTs. Additionally, during  that same decade, treatment and pathogenesis research culminated. Case-control studies lend themselves well for a more general investigation investigations of the treatment or pathogenesis of vitiligo26 .	Comment by Kevin: Please check. The meaning of the abbreviation 'CT' has not been given.
 
It is widely believed that case-control studies are less valuable than CTcontrolled trials/RCTs. They provide odds ratios while RCTs yield relative risk (a superior measure of association). The hierarchy of these two research designs is challenged as because carefully constructed observational studies such as case-control studies yield similar results to RCTs. However, as because bias is still more prevalent in observational studies, it would be beneficial to produce more RCTs on vitiligo in the future25.

Out of the top cited original articles, the main research focusesfoci included were treatment (28%) and pathogenesis (28%) (Fig. 10). Of the treatment-related articles, 26.9%   discuss treatment using UVB therapy 6. This historical treatment has the most data supporting it compared to other treatment options, making it a trending research topic 6.   Older While older vitiligo treatments target non-specific autoimmune suppression27,28, however, newer therapies focus on targeted approaches and aim to providing provide greater efficacy and safety, such as Janus Kinase kinase inhibitors 29. RecentlyIndeed, the US Food and Drug AdministrationFDA recently approved one such inhibitor, Opzelura (Ruxolotinibruxolitinib), as a revolutionary treatment for vitiligo 30.   There has been a necessity to understand tNonetheless, the pathogenesis/Immunopathology immunopathology of the disease must be understood in order to develop better treatments31. This explains why since 1993 research in into vitiligo pathogenesis, immunopathology, and epidemiology has increased drastically since 1993. Interestingly, in the top 10 recent articles (2018-2020), this trend was also observed, with immunopathology at (40%) and epidemiology (at 30%) (Fig. 11).

Vitiligo was found to be more progressive and extensive if it began beginning in childhood 32. Out of the top 100 cited articles, 7 articles discuss address the pediatricpaediatric population.   Vitiligo While vitiligo can have different implications in adult vs versus pediatricpaediatric populations. However, comparing the comparison of the vitiligo prevalence in adults and children is a delicate affair as because many criteria are at play. Repigmentation following treatment is largely more significant in the children 33.   Eventually Ultimately, studies suggest that vitiligo is more common in adults, with less fewer lesions than in children but with poorer repigmentation. This could explain why a larger proportion of research is conducted on adults, to determine a more efficient treatment for that population.  
Further research on the impact of childhood vitiligo, early detection, and treatment’s outcome on the patient's state at in adulthood would yield a better understanding of the disease progression.
 
The studyThis BA holds has some limitations. Firstly, older articles are more likely to be cited, which causes a bias. We aimed to tackle that bias by analysing ACs as well. Additionally, highly cited authors tend to cite their previous work on the topic, thus thereby increasing their TCs. This did not reflect article quality and significance but caused a bias in the TCs. 

To conclude, the existing vitiligo BA, published in 2020 15 , focused on the correlation between the Gross gross Domestic domestic Product product (GDP) per capita and publications per country. Their main finding was that developed countries published most of the vitiligo literature. Our BA confirms that statement conclusion while highlighting additional ramifications, such as the different research designs used, the impact of new investigative techniques on publication output,, and research prevalence in pediatricpaediatric populations. We determined highly researched areas, such as pathogenesis and treatment, and provided recommendations as to which areas would require more investigation. 
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Figures

Figure 1: Table if the 100 most cited articles in vitiligo literature between 1972 to September 8th  2022 
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Figure 2:  Publications per decade since 1972
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Figure 3: Total citations and annual citations 







Figure 4: Country of origin of the 100 most cited articles 
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Figure 5: Most published authors with their affiliated institution and countries 
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Figure 6: Top journals of publication











Figure 7: Impact factor of Journal 2021

 



Figure 8: Research areas of the 100 most cited articles
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Figure 9: Study design of original articles per decade 







Figure 10: Research focus of original articles per decade 
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Citations
Total citations 	[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	824	1757	7052	7217	2678	Annual citation 	[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	164.8	183.5	185.6	206.2	223.2	
Total Citation

Annual citations



Most published journals
Number of articles	
JOURNAL OF INVESTIGATIVE DERMATOLOGY	PIGMENT CELL RESEARCH	ARCHIVES OF DERMATOLOGY	JOURNAL OF THE AMERICAN ACADEMY OF DERMATOLOGY	NEW ENGLAND JOURNAL OF MEDICINE	BRITISH JOURNAL OF DERMATOLOGY	NATURE GENETICS	JOURNAL OF EXPERIMENTAL MEDICINE	DERMATOLOGY	JAMA DERMATOLOGY	LANCET	PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA	LABORATORY INVESTIGATION	JOURNAL OF PATHOLOGY	BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS	JOURNAL OF CLINICAL ONCOLOGY	PIGMENT CELL 	&	 MELANOMA RESEARCH	SCIENCE TRANSLATIONAL MEDICINE	JOURNAL OF DERMATOLOGY	PLOS ONE	INTERNATIONAL JOURNAL OF DERMATOLOGY	NATURE REVIEWS DISEASE PRIMERS	EXPERIMENTAL DERMATOLOGY	JOURNAL OF INVESTIGATIVE DERMATOLOGY SYMPOSIUM PROCEEDINGS	JOURNAL OF IMMUNOTHERAPY	ANNALS OF ONCOLOGY	AMERICAN JOURNAL OF PATHOLOGY	CLINICAL AND EXPERIMENTAL DERMATOLOGY	16	13	13	10	4	4	3	3	3	2	2	2	2	2	2	1	1	1	1	1	1	1	1	1	1	1	1	1	


Impact factor of journals   
[0-3]	(3-5]	(5-7]	(7-9]	(9-11]	(11-13]	(13-15]	(15-17]	(17-20]	20+	5	7	2	2	1	6	0	0	2	6	Impact factor range 

Number of publications


study design of original articles
Clinical Trial 	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	1	5	2	1	Case Control study	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	1	6	20	3	Questionnaire 	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	1	3	4	Case report 	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	1	1	1	RCT	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	3	Review	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	Cohort study 	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	1	4	3	1	GWAS	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	3	1	Guideline	
[1972-1982]	[1983-1992]	[1993-2002]	[2003-2012]	[2013-2017]	1	Basic or Applied science	
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