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Abstract

Background: Mpox (formerly monkeypox) remains a signifi cant zoonotic threat and a designated Public Health Emergency of International Concern (PHEIC) by the World Health 
Organization. Despite evolving containment strategies, its threat to global health security persists. This study provides a comprehensive bibliometric analysis of the mpox research 
landscape to identify publication performance. 

Methods: Data spanning 1991 to 2025 were retrieved from the Clarivate Analytics SCI-EXPANDED database. A total of 6,052 documents were analyzed using six distinct 
publication indicators alongside their corresponding citation metrics to evaluate research performance and impact. 

Results: Research articles constituted the primary document type. While the Infectious Diseases category was the most prolifi c, publications within General and Internal Medicine 
yielded the highest citation impact. The Journal of Medical Virology emerged as the most productive outlet, whereas the MMWR-Morbidity and Mortality Weekly Report hosted the 
most frequently cited literature. Geographically, the USA led in total volume across all six indicators; however, UK-based research demonstrated superior average citation impact. Top 
institutional contributors included the US Centers for Disease Control and Prevention (CDC) and the Chinese Academy of Sciences, with the US Army Medical Research Institute of 
Infectious Diseases (USAMRIID) achieving the highest citation density. 

Conclusion: This study delineates a robust expansion in mpox literature, characterized by the historical dominance of Western institutions alongside burgeoning global 
diversifi cation. By identifying high-impact publications and mapping research trajectories through 2025, these fi ndings provide a strategic roadmap for future research priorities and 
highlight the necessity of enhanced international collaboration in addressing viral zoonoses.
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[2,3]. While zoonotic transmission through direct contact with 
infected wild animals is a key characteristic of Mpox, animal-
to-human transmission has consistently been documented 
and linked to known endemic regions in Africa (Sham et al., 
2023) [3-5]. MPXV was fi rst identifi ed in monkeys intended for 
research in Denmark in 1958 [2]. The initial human case was 
reported in 1970, involving a nine-month-old child from the 
Democratic Republic of the Congo [2]. Following the eradication 
of smallpox in 1980 and the cessation of global smallpox 
vaccination, mpox gradually began to emerge in Central, 
Eastern, and Western Africa [2,5]. Sporadic cases have been 
documented in Central and Eastern Africa (clade I) and Western 
Africa (clade II) [2,3]. Clade Ia primarily affects children in 

Introduction

Monkeypox (mpox) is an emerging zoonotic disease in 
humans caused by the monkeypox virus (MPXV) [1]. It is an 
enveloped, double-stranded DNA virus of the Orthopoxvirus 
genus. There are two known MPXV clades: clade I (previously 
called the Congo Basin clade), which includes subclades Ia 
and Ib, and clade II (previously called the West Africa clade), 
which includes subclades IIa and IIb (Sham et al., 2023). Mpox 
is primarily transmitted among humans through direct close 
contact with an infected individual [2]. It can also spread via 
indirect contact with fomites, infectious respiratory particles 
in certain cases, and from mother to child in certain cases 
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endemic rural areas, whereas Clade Ib, associated with adult 
sexual transmission, has emerged in densely populated urban 
settings [3,5]. Since May 2022, an increasing number of mpox 
cases have been reported in non-endemic regions worldwide 
[2,6]. Mpox has been classifi ed as a public health emergency 
of international concern (PHEIC) by the WHO, suggesting that 
the threat to global public health security has not yet been 
eliminated [7].

Bibliometrics is a valuable tool for reviewing research 
trends, evaluating publication performance, identifying 
collaborators and experts, recognizing emerging research 
directions, and assessing the best journals for publishing. The 
present study was designed to identify the most relevant topics 
and trends and performance publications in the Monkeypox 
research, as well as to identify the impact of publications and 
research groups between 1991 and 2025.

 Methodology

Study Design and Data Source

This study employed an observational, descriptive, 
retrospective, cross-sectional bibliometric design. Data were 
extracted on April 01, 2026, from the Science Citation Index 
Expanded (SCI-EXPANDED) database via Clarivate Analytics. 
Journal Impact Factors (IF2024) and category benchmarks were 
obtained from the 2024 Journal Citation Reports (JCR), which 
indexed 9,454 journals across 178 Web of Science categories in 
SCI-EXPANDED.

Search Strategy

• To capture all relevant literature from 1991 to 2025 
(PY = 1991-2025), search terms were applied to the 
“front page” [8], encompassing publication titles (TI), 
abstracts (AB), and author keywords (AK) [9]. The 
core search terms included: “monkeypox”, “MPox”, 
and “MPXV.” To enhance search comprehensiveness 
and capture lexical variations, the following were also 
included [10]:Less common terms: “monkey pox”, 
“MPX virus”, “hMPXV”, “M Pox”, and “MPX viruses;”

• Terms with missing spaces: “monkeypoxvirus,” 
“monkey poxvirus,” and “monkeypoxin.”

A total of 6,118 documents were initially retrieved, of which 
6,052 (99%) were published within the target period (1991-
2025), with 66 documents published in 2026. Full records and 
annual citation counts for all retrieved documents were exported 
to Microsoft Excel 365 for cleaning and processing [11,12]. Data 
manipulation was performed using Excel functions, including 
COUNTA, CONCATENATE, FILTER, MATCH, VLOOKUP, 
PROPER, RANK, and REPLACE, SORT, SUM, and LEN.

Data Standardization and Attribution

To ensure precise attribution across authors, institutions, 
and countries, standardized counting rules were applied [13]:

• Single-author publications: A single listed author, 
institution, or country was assigned simultaneously 

as the fi rst and corresponding author, institution, or 
country.

• Multi-corresponding authors: For articles listing multiple 
corresponding authors, each corresponding author, 
institution, and country was evaluated independently.

• Missing affi liation names: For records where corresponding 
author entries contained geographic addresses without 
explicit institution names, the address data were manually 
reviewed and assigned as the affi liation name.

 Geographic and Institutional Standardizations

Regional names and institutional variants were merged to 
consolidate affi liated output. Territories including England, 
Scotland, Northern Ireland, Wales, and Anguilla were unifi ed 
under the United Kingdom [14]. French Guiana was assigned 
to France [15]. Turkey was updated to its offi cial designation, 
Türkiye. Historical affi liations from the USSR were checked and 
reclassifi ed under Russia [16]. Similarly, the USSR Academy 
of Medical Sciences was checked and reclassifi ed under the 
Russian Academy of Medical Sciences [16]. Furthermore, all 
CDC, CDCP, US Ctr Dis Control & Prevent, CDC Mpox Emergency 
Response Team, CDC Monkeypox Emergency Response Team, 
South Carolina Dept Hlth & Environm Control, CDC Fdn, Ctr 
Dis Control & Prevent CDC, CDC Monkeypox Response, CDC 
2022 Multinatl Monkeypox Response, CDC 2022 Multinatl 
Mpox Response, CDC Epidem Intelligence Serv, CDC Multinatl 
Monkeypox Response Team, Ctr Dis Control & Prevent 
Multinatl Mpox Response, Ctr Dis Control, Infect Control, and 
Maine Ctr Dis Control were re-classifi ed under the heading of 
Ctr Dis Control & Prevent, USA.

Publications were assessed using the following citation 
indicators:

Cyear: the number of citations from Web of Science Core 
Collection in a year (e.g., C2025 describes citation count in 2025) 
[17].

TCyear: the total citations from Web of Science Core Collection 
received since the publication year till the end of the most 
recent year (2025 in this study, TC2025) [8].

CPPyear: citations per publication (CPP2025 = TC2025/TP); TP: 
total number of publications [18].

Six publication indicators were applied to evaluate the 
publication performance of countries and institutions [19]:

TP: Total number of articles published. It serves as a 
baseline indicator of overall research volume and productivity.

IP: Number of articles published by a single country 
(IPC) or institution (IPI). This metric highlights domestic or 
institutional research capacity, national autonomy, and the 
ability to conduct end-to-end research without relying on 
foreign partners.

CP: Number of international collaborative articles (CPC) or 
inter-institutionally collaborative articles (CPI). This refl ects 
global or institutional networking, cross-border knowledge 
exchange, and international reach.
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FP: Number of fi rst-author articles. In most scientifi c 
fi elds, the fi rst author is the person who performed the primary 
experiments, data analysis, and manuscript drafting, serving 
as a measure of direct hands-on work and research execution.

RP: Number of corresponding-author articles. This metric 
indicates senior intellectual leadership, project oversight, 
funding acquisition, and primary responsibility for the integrity 
of the research.

SP: Number of single-author articles. This demonstrates 
complete independent scholarship and sole intellectual 
contribution. While common in the humanities and theoretical 
social sciences, it is increasingly rare in lab-based STEM fi elds 
where multidisciplinary team science dominates.

To evaluate the research impact and visibility of countries 
and institutions, six corresponding citation indicators (CPP2025) 
were also used alongside the six publication indicators [20].

Results and Discussion

Characteristics of document types and languages

Document types in scientifi c research offer important 
insights into the dissemination patterns and impact of scholarly 
work. Following the framework proposed by Ho’s group [21], 
we analyzed document types using two key metrics: the 
average number of citations per publication (CPP2025 = TC2025/TP) 
and the average number of authors per publication (APP = AU/
TP). These metrics are preferred over raw citation counts from 
the Web of Science Core Collection (WoSCC) due to their higher 
repeatability and temporal invariance (Ho and Hartley, 2016).

From the 6,052 monkeypox-related documents retrieved 
from SCI-EXPANDED, 19 distinct document types were 
identifi ed (Table 1). Among them, articles accounted for the 
majority, with 3,247 articles (54%), and an APP of 9.7 authors 

per publication. This proportion is relatively low compared to 
other medical topics, for example, fracture nonunion (89%) 
[22] and cone-beam computed tomography (82%) [23]. 
Monkeypox research may rely more heavily on non-article 
formats such as letters, reviews, and editorial materials. Among 
all document types, proceedings papers, although limited to 12 
entries, recorded the highest CPP2025 value of 96 citations per 
publication, based on a TC2025 of 1,152 citations. Review articles, 
which constituted a substantial share of the dataset, had a 
CPP2025 of 32 citations, approximately 1.3 times greater than 
that of articles, refl ecting their role as foundational literature 
within the fi eld.

A total of 669 reviews were identifi ed, published primarily 
in 330 journals, with notable concentrations in Viruses-Basel 
(IF2025 = 3.5), 44 reviews (6.6% of 669 reviews). A total of 219 
(3.6%) of the 6,052 monkeypox-related documents were highly 
cited with a TC2025 of 100 citations or more as defi ned by Ho 
(2014), including 43 that were highly cited reviews. Following 
the threshold proposed by Long, et al. [24] for “classic” 
publications (TCyear ≥ 1,000 citations), the only classic review 
with a TC2025 of 1,222 citations was “The changing epidemiology 
of human monkeypox-A potential threat? A systematic review” 
[25]. The review is essentially a comprehensive look at how 
Monkeypox (now often called mpox) evolved from its fi rst 
human diagnosis in 1970 up to the major global outbreak in 
2022.

It is important to note that in the WoSCC classifi cation, a 
single document may be assigned to two types. For instance, 
26 early accesses, 12 proceedings papers, three retracted 
publications, two data papers, and one book chapter were also 
classifi ed as articles. As a result, cumulative document type 
percentages may exceed 100%, a known limitation in WoSCC 
indexing [26].

Given the distinct structure and rigor of research 

Table 1: Citations and authors according to the document type.

Document type TP % TP* AU APP TC2025 CPP2025

Article 3,247 54 3,246 31,407 9.7 78,415 24

Letter 824 14 824 4,716 5.7 6,429 7.8

Review 669 11 669 4,187 6.3 21,424 32

Editorial material 638 11 608 2,849 4.7 7,289 11

Meeting abstract 403 6.7 401 3,193 8.0 181 0.45

News item 186 3.1 162 216 1.3 1,385 7.4

Correction 65 1.1 63 435 6.9 74 1.1

Early access 39 0.64 39 345 8.8 145 3.7

Proceedings paper 12 0.20 12 81 6.8 1,152 96

Reprint 7 0.12 5 113 23 38 5.4

Biographical-item 4 0.066 4 5 1.3 1 0.25

Note 4 0.066 4 10 2.5 60 15

Retracted publication 4 0.066 4 32 8.0 37 9.3

Retraction 3 0.050 3 29 9.7 2 0.67

Data paper 2 0.033 2 32 16 46 23

Book chapter 1 0.017 1 7 7.0 28 28

Book review 1 0.017 1 1 1.0 0 0

Expression of concern 1 0.017 1 3 3.0 0 0

Publication with expression of concern 1 0.017 1 12 12 21 21

TP: number of publications; TP*: total number of articles with author information in the SCI-EXPANDED; AU: number of authors; APP: average number of authors per publication; TC2025: 
the total number of citations from Web of Science Core Collection since publication year until the end of 2025; CPP2025: average number of citations per publication (CPP2025 = TC2025/TP).
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articles, typically comprising sections such as introduction, 
methodology, results, discussion, and conclusion, further 
analyses in this study focused specifi cally on articles, consistent 
with prior bibliometric methodologies [27].

Among the 3,247 articles, publications appeared in nine 
different languages. As expected, English overwhelmingly 
dominated, accounting for 3,207 articles (99%), followed 
distantly by French (13 articles), Spanish (11), German (10), 
Russian (2), and one in each of Chinese, Dutch, Hungarian, 
and Portuguese, respectively. English-language articles 
demonstrated a markedly higher CPP2025 (24 citations per 
publication) compared to non-English articles (CPP2025 = 2.5), 
reinforcing the global dominance and reach of English in 
scientifi c communication. Similarly, English articles had a 
higher APP (9.7 authors per publication) than those in other 
languages (APP = 4.4), suggesting greater collaboration in 
English-language publications.

Characteristics of Publication Outputs

To examine the evolution and scholarly impact of 
monkeypox research, we employed the bibliometric approach 
proposed by Ho (2013), which emphasizes the relationship 
between the annual number of articles (TP) and the average 
number of citations per publication (CPPyear). Using this method, 
a total of 3,247 monkeypox-related articles published between 
1991 and 2025 were identifi ed in the SCI-EXPANDED database. 
Collectively, these articles received a TC2025 of 78,415 citations, 
yielding an overall CPP2025 of 24 citations per publication. The 
most cited article garnered 1,424 citations.

Figure 1 presents the annual distribution of articles 
alongside their corresponding CPP2025 values. As expected, 
citation accumulation is time-dependent, with recent 
publications receiving fewer citations due to limited exposure 
time.  For instance, 733 articles published in 2025 accumulated 
only 1,475 citations within the same year, resulting in a 
CPP2025 of 2.0 citations per publication. In contrast, 30 articles 

published in 2005 received 4,339 citations by 2025, achieving a 
CPP2025 of 145 citations. The highest CPP2025 (198) was observed 
for one article published in 1995.

Monkeypox research has been a long monkeypox research 
since the 1960s. In recent years, after 2021, much more concern 
was raised (Figure 1). In the classic review by Bunge, et al. [25], 
a 10-fold increase in cases and the rising median age of patients 
were noted due to waning smallpox immunity. The fi rst large-
scale clinical series identifi ed sexual contact as a primary 
driver of the 2022 outbreak [28]. Isidro, et al. [29] provided 
genetic proof that the 2022 virus (Clade IIb) was mutating 
faster than expected, suggesting adaptation to human hosts. 
Recent research focuses on the more severe Clade Ib variant, 
which triggered the 2024 WHO emergency declaration.

Web of Science Category and Journal Analysis

As of 2024, the Journal Citation Reports (JCR) indexed 
9,454 journals across 178 categories within the SCI-EXPANDED 
database. Using the indicators proposed by Ho and Mukul [20], 
CPP2025 and APP, we analyzed the disciplinary distribution of 
monkeypox-related research across 122 WoS categories in the 
SCI-EXPANDED database, encompassing 788 unique journal 
entries.

As  summarized in Table 2, the infectious diseases 
category, including 95 journals in 2024, was the most 
dominant, comprising 740 articles (23%). The general and 
internal medicine category contributed a substantial 180 
articles and notably had the highest CPP2025 of 33 citations per 
publication, indicating a slightly signifi cant citation impact. 
Research and experimental medicine publications showed the 
highest collaborative intensity, with an APP of 12 authors per 
publication, in contrast to pharmacology and pharmacy, which 
had the lowest collaboration index (APP = 7.1).

Table 3 presents the top 10 journals publishing monkeypox-
related articles, along with their 2024 impact factor (IF2024), 
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CPP2025, and APP values. Four of the top ten journals were 
categorized under immunology, reinforcing its central role in 
monkeypox scholarship. The Journal of Medical Virology (IF2024 
= 4.6) led in publication volume with 114 articles (3.5%). The 
MMWR-Morbidity and Mortality Weekly Report (IF2024 = 17.3) stood 
out in terms of impact, with 63 articles and the highest CPP2025 
of 58 citations per publication. By contrast, Scientifi c Reports 
(IF2024 = 3.9) published 67 articles, but with a lower CPP2025 of 
10 citations. Authorship trends also varied across journals. 
The MMWR-Morbidity and Mortality Weekly Report had the 
highest APP at 22 authors per publication, indicating extensive 
collaborative networks, while Scientifi c Reports had the lowest 
at 7.6, suggesting a more modest scale of author collaboration.

Though not among the most prolifi c, high-impact journals 
also contributed to monkeypox-related research. The Lancet 
(IF2024 = 88.5; 1st in category of general and internal medicine) 
published 10 articles, the New England Journal of Medicine (IF2024 = 
78.5; 2nd in category of general and internal medicine) published 
seven articles, Signal Transduction and Targeted Therapy (IF2024 
= 52.7; 1st in category of biochemistry and molecular biology) 
published four articles, Nature Medicine (IF2024 = 50; 1st in 
category of research and experimental medicine) published 14 
articles, Nature (IF2024 = 48.5; 2nd in category of multidisciplinary 
sciences) published six articles, Science (IF2024 = 45.8; 3rd in 

category of multidisciplinary sciences) published four articles, 
BMJ-British Medical Journal (IF2024 = 42.7; 5th in category of 
general and internal medicine) published three articles, and 
Cell (IF2024 = 42.5; 3rd in category of biochemistry and molecular 
biology) published nine articles.  This shows that signifi cant 
ideas related to mypox have been published in high-impact 
factor journals.

Publication Performances: Countries

First and corresponding authors are generally recognized 
as the principal contributors to a research article [30], with 
the corresponding author’s affi liation often serving as the 
institutional origin of the work [17]. 

Among the 3,247 monkeypox-related articles indexed in the 
SCI-EXPANDED database, 3,243 (99.9%) included identifi able 
country affi liations, representing contributions from 129 
countries. Of these, 2,225 articles (69%) were single-country 
publications, authored by researchers from 76 countries, with 
a CPP2025 of 21 citations per publication. The remaining 1,018 
articles (31%) were the result of international collaborations 
involving authors from 129 countries and demonstrated a 
signifi cantly higher CPP2025 of 30 citations.

Table 4 compares the top 10 most productive countries with 

Table 2: The top 10 most productive Web of Science categories in SCI-EXPANDED.

Web of Science category No. Journals TP % APP CPP2025

Infectious diseases 95 740 23 12 29

Immunology 159 542 17 11 29

Virology 36 456 14 9.1 28

Microbiology 135 403 12 11 25

Public, environmental and occupational health 209 403 12 11 21

Multidisciplinary sciences 73 253 7.8 11 26

Research and experimental medicine 135 191 5.9 12 29

General and internal medicine 162 180 5.5 9.7 33

Biochemistry and molecular biology 283 175 5.4 11 27

Pharmacology and pharmacy 270 129 4.0 7.1 23

TP: total number of articles; %: percentage of articles in all monkeypox articles; APP: average number of authors per publication; CPP2025: average number of citations per publication 
(TC2025/TP) [].

Table 3: The top 10 most productive journals.

Journal TP % IF2024 APP CPP2025 Web of Science category
Journal of Medical Virology 114 3.5 4.6 11 13 Virology

Emerging Infectious Diseases 93 2.9 6.6 14 51
Immunology 

Infectious diseases

Vaccines 75 2.3 3.4 10 13
Immunology

Research and experimental medicine

Viruses-Basel 72 2.2 3.5 9.5 18 Virology

PLoS One 69 2.1 2.6 8.6 29 Multidisciplinary sciences

MMWR-Morbidity and Mortality Weekly Report 63 1.9 17.3 22 58 Public, environmental and occupational health

Journal of Infectious Diseases 58 1.8 4.5 13 34
Immunology

Infectious diseases
Microbiology

Scientifi c Reports 57 1.8 3.9 7.6 10 Multidisciplinary sciences

Vaccine 57 1.8 3.5 9.7 27
Immunology

Research and experimental medicine

Nature Communications 50 1.5 15.7 18 16 Multidisciplinary sciences

TP: total number of articles; %: percentage of articles in all monkeypox articles; IF2024: journal impact factor in 2024; AU: number of authors; APP: average number of authors per publication; 
TC2025: the total number of citations from Web of Science Core Collection since publication year until the end of 2025; CPP2025: average number of citations per publication (CPP2025 = TC2025/
TP) [].
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more than 100 articles, based on six publication performance 
indicators and their corresponding citation impact metrics 
[20]. The top 10 list includes fi ve countries from Europe, three 
from Asia, and two from the Americas. Democratic Republic of 
the Congo, representing Africa, contributed 91 articles, ranking 
12th globally. Australia, representing Oceania, contributed 76 
articles, ranking 18th globally.

• The United States dominated all six publication 
indicatorsTotal articles (TP): 1,120 articles (35% of the 
total 3,243 articles),

• Single-country articles (IPC): 710 articles (32% of 2,225 
single-country articles),

• Internationally collaborative articles (CPC): 410 articles 
(40% of 1,018 internationally collaborative articles),

• First-author articles (FP): 878 articles (27% of 3,243 
fi rst-author articles),

• Corresponding-author articles (RP): 911 articles (28% of 
3,236 corresponding-author articles),

• Single-author articles (SP): 27 articles (33% of 83 
single-author articles).

The United Kingdom, with 285 total articles, 69 
single-country articles, 119 fi rst-author articles, and 145 
corresponding-author articles, recorded the highest overall 
CPP2025 (41 citations), single-author articles (63 citations), 
fi rst-author articles (57 citations), and corresponding-author 
articles (53 citations). In contrast, Germany, contributing 
119 internationally collaborative articles and two single-
author articles, had the highest CPP2025 of 48 and 32 citations 
per publication for internationally collaborative articles and 
single-author articles, respectively.

Figure 2 visualizes the publication trajectories of the four 
most productive countries (the USA, China, the UK, and Italy), 
each with over 200 articles. The USA led in annual publication 
output from 2001 to 2024, peaking at 257 articles in 2023. China 
published its fi rst article in 2009 and another article in 2021. 
China’s rapid growth, particularly in the post-2021 period, 

reached 217 articles and ranked the top in 2025, refl ecting 
increasing national investment in monkeypox research.

Publication Performances: Institutions

Of the 3,243 monkeypox-related articles with affi liation 
data, 647 (20%) were single-institution articles, yielding a 
CPP2025 of 24 citations per publication, whereas 2,596 (80%) 
resulted from inter-institutional collaborations, showing the 
same CPP2025 of 24 citations. Table 5 summarizes the top 10 most 
productive institutions, along with six publication indicators 
and corresponding CPP2025 values [20]. These institutions 
include fi ve from the United States, two from China, and one 
each from the United Kingdom, the Democratic Republic of the 
Congo, and Saudi Arabia. Only four of the top ten institutions 
had single-author articles, including CDC (USA), NIAID (USA), 
KSU (Saudi Arabia), and UCLA (USA).

Centers for Disease Control and Prevention (USA) led in fi ve 
of the six publication indicators:

• Total articles (TP): 252 articles (7.8% of the total 3,243 
articles),

• Single-institution articles (IPI): 38 articles (5.9% of 647 
single-institution articles),

• Inter-institutionally collaborative articles (CPI): 
214 articles (8.2% of 2,596 inter-institutionally 
collaborative articles),

• First-author articles (FP): 178 articles (5.5% of 3,243 
fi rst-author articles),

• Corresponding-author articles (RP): 181 articles (5.6% 
of 3,236 corresponding-author articles).

Meanwhile, the Russian Academy of Sciences (Russia) and 
Katholieke Universiteit Leuven (Belgium) led in single-author 
articles, contributing three articles (3.6% of 83 single-author 
articles) in that category, respectively.

In terms of citation impact, the National Institute of Allergy 
and Infectious Diseases (USA) recorded the highest CPP2025 
among the top ten institutions, with:

Table 4: Top 10 most productive countries.

Country TP
TP (n = 3,243) IPC (n = 2,225) CPC (n = 1,018) FP (n = 3,243) RP (n = 3,236) SP (n = 83)

R (%) CPP2025 R (%) CPP2025 R (%) CPP2025 R (%) CPP2025 R (%) CPP2025 R (%) CPP2025

USA 1,120 1 (35) 39 1 (32) 35 1 (40) 44 1 (27) 40 1 (28) 40 1 (33) 27

China 580 2 (18) 11 2 (19) 8.8 4 (15) 18 2 (16) 10 2 (17) 11 7 (2.4) 8.0

UK 285 3 (8.8) 41 6 (3.1) 63 2 (21) 33 5 (3.7) 57 4 (4.5) 53 N/A N/A

India 219 4 (6.8) 13 4 (4.6) 11 6 (11) 15 3 (4.7) 12 3 (4.8) 12 7 (2.4) 6.5

Saudi Arabia 196 5 (6.0) 17 14 (1.4) 6.3 3 (16) 19 8 (2.6) 15 8 (3.0) 18 2 (14) 8.7

Germany 186 6 (5.7) 37 7 (3.0) 19 5 (12) 48 6 (3.3) 25 6 (3.3) 26 7 (2.4) 32

Italy 164 7 (5.1) 23 3 (4.7) 17 15 (5.9) 34 4 (4.0) 15 5 (4.0) 15 7 (2.4) 1.0

France 156 8 (4.8) 28 8 (2.7) 15 7 (10) 36 9 (2.6) 16 8 (3.0) 18 3 (10) 6.4

Spain 144 9 (4.4) 27 5 (3.4) 16 13 (6.7) 38 7 (3.0) 28 7 (3.2) 23 N/A N/A

Canada 135 10 (4.2) 28 12 (1.7) 11 7 (10) 35 10 (2.1) 11 10 (2.3) 12 7 (2.4) 25

TP: number of total articles; TP R (%): rank and the percentage of total articles; IPC R (%): rank and percentage of single-country articles in all single-country articles; CPC R (%): rank and 
percentage of internationally collaborative articles in all internationally collaborative articles; FP R (%): rank and the percentage of fi rst-author articles in all fi rst-author articles; RP R (%): 
rank and the percentage of corresponding-author articles in all corresponding-author articles; SP R (%): rank and the percentage of single-author articles in all single-author articles; 
CPP2025: average number of citations per publication (CPP2025 = TC2025/TP); N/A: not available.
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• CPP2025 of 110 citations per publication for all articles (TP 
= 41 articles),

• CPP2025 of 129 citations for single-institution articles (IPI 
= 7 articles),

• CPP2025 of 107 citations for inter-institutionally 
collaborative articles (CPI = 34 articles),

• CPP2025 of 94 citations for fi rst-institution articles (SP = 
23 articles).

The University of California, Los Angeles (USA) achieved 
the highest CPP2025 (91 citations) for corresponding-author 
articles (RP = 15 articles). The CDC (USA), with two single-

author articles, recorded the highest CPP2025 of 114 citations for 

that document type.

Citation Histories of the Ten Most Frequently Cited Ar-
ticles

To ensure temporal consistency and minimize bias 

associated with the evolving nature of citation metrics in the 

WoSCC, this study employed the total number of citations 

from the year of publication through the end of 2025 (TC2025), 

following the methodology proposed by Wang, et al. [8]. 

Among the 3,247 monkeypox-related articles indexed in SCI-

EXPANDED, 2,548 articles (78%) included the search keyword 

in their title, indicating direct relevance to the topic. In contrast, 

 

0

50

100

150

200

250

300

1993

1995

1997

1999

2001

2003

2005

2007

2009

2011

2013

2015

2017

2019

2021

2023

2025

2027
selcitra f

o re
b

m
u

N

Year 

USA, TP=1120 articles

China, TP=580 articles

UK, TP=285 articles

India, TP=219 articles

Figure 2: Development trends of the top four productive countries with more than 200 articles.

Table 5: Top 10 most productive institutions.

Institution TP
TP (n = 3,243) IPI (n = 647) CPI (n = 2,596) FP (n = 3,243) RP (n = 3,236) SP (n = 83)

R (%) CPP2025 R (%) CPP2025 R (%) CPP2025 R (%) CPP2025 R (%) CPP2025 R (%) CPP2025

CDC 252 1 (7.8) 69 1 (5.9) 86 1 (8.2) 67 1 (5.5) 70 1 (5.6) 71 3 (2.4) 114

CAS 76 2 (2.3) 14 36 (0.31) 1.5 2 (2.9) 14 3 (1.0) 20 2 (1.8) 16 N/A N/A

NIAID 68 3 (2.1) 60 2 (2.9) 45 4 (1.9) 66 2 (1.3) 44 3 (1.3) 44 15 (1.2) 7.0

KSU 59 4 (1.8) 12 7 (0.93) 7.5 3 (2.0) 12 8 (0.59) 15 6 (0.68) 15 15 (1.2) 3.0

Emory U 47 5 (1.4) 40 36 (0.31) 2.0 5 (1.7) 41 12 (0.43) 51 19 (0.49) 46 N/A N/A

U Oxford 46 6 (1.4) 30 97 (0.15) 7.0 5 (1.7) 31 15 (0.37) 4.8 19 (0.49) 7.2 N/A N/A

UCAS 45 7 (1.4) 15 N/A N/A 5 (1.7) 15 N/A N/A 19 (0.49) 29 N/A N/A

UCLA 44 8 (1.4) 65 11 (0.62) 3.3 9 (1.5) 71 15 (0.37) 85 23 (0.46) 91 15 (1.2) 76

U Kinshasa 42 9 (1.3) 49 N/A N/A 8 (1.6) 49 271 (0.062) 27 66 (0.22) 59 N/A N/A

USAMRIID 41 10 (1.3) 110 4 (1.1) 129 14 (1.3) 107 4 (0.71) 94 6 (0.68) 88 N/A N/A

TP: total number of articles; TP R (%): rank and percentage of total articles; IPI R (%): rank and percentage of single-institute articles in all single-institute articles; CPI R (%): rank and 
percentage of inter-institutionally collaborative articles in all inter-institutionally collaborative articles; FP R (%): rank and percentage of fi rst-author articles in all fi rst-author articles; RP 
R (%): rank and percentage of corresponding-author articles in all corresponding-author articles; SP R (%): rank and the percentage of single-author articles in all single-author articles; 
CPP2025: average number of citations per publication (CPP2025 = TC2025/TP); N/A: not available.
CDC: Centers for Disease Control and Prevention, USA
CAS: Chinese Academy of Sciences, China
NIAID, National Institute of Allergy and Infectious Diseases, USA
KSU: King Saud University, Saudi Arabia
Emory U: Emory University, USA
U Oxford: University of Oxford, UK
UCAS: University of Chinese Academy of Sciences, China
UCLA: University of California, Los Angeles, USA
U Kinshasa: University of Kinshasa, Democratic Republic of the Congo
USAMRIID: United States Army Medical Research Institute of Infectious Diseases, USA
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3,111 articles (99%) of the 3,153 articles with available abstracts 
included the term in their abstracts, and 1,831 articles (80%) 
of the 2,294 articles with author keyword metadata included 
the term in their author keywords. An in-depth analysis of the 
ten most frequently cited monkeypox-related articles revealed 
a notable pattern of keyword distribution. All of the ten articles 
included the search keywords in their title and abstract, 
respectively. Two articles included search keywords in their 
author keywords. 

Table 6 presents a detailed list of the ten most frequently 
cited monkeypox articles, including both TC2025 and C2025 metrics. 
These two indicators allow us to differentiate between articles 
with long-term citation impact (high TC2025) and articles with 
current relevance (high C2025). I.K. Damon published two of the 
top ten articles, including one as the corresponding author. 
Interestingly, six articles from this list appear in both the top 
ten most cited overall (TC2025) and the top ten most cited in 

2025 (C2025). This discrepancy reveals that long-term citation 
performance does not always align with present-day infl uence, 
underscoring the importance of dual-metric evaluation in 
bibliometric studies.

Figures 3 and 4 depict the annual citation trajectories of 
the ten most frequently cited articles. These six enduringly 
relevant articles, achieving both high TC2025 and C2025, are 
examined in detail below for their sustained scientifi c impact 
and contemporary relevance in monkeypox research.

1. Monkeypox virus infection in humans across 16 countries 
- April-June 2022 [28]. The article published in the New England 
Journal of Medicine stands as the most highly cited monkeypox-
related article with a TC2025 of 1,424 (ranked 1st) and C2025 of 
191 (also 1st). Authored by 35 researchers from Queen Mary 
University of London in the UK. The authors presented an 
international collaborative group of clinicians who contributed 
to an international case series describing the presentation, 
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Figure 3: Citation histories of the top fi ve articles.

Table 6: The top ten most frequently cited monkeypox articles.

Rank
(TC2025)

Rank
(C2025)

Title Country Reference

1 (1,424) 1 (191) Monkeypox virus infection in humans across 16 countries - April-June 2022 UK Thornhill et al. [28]

2 (898) 4 (109)
Clinical features and management of human monkeypox: A retrospective observational 

study in the UK
UK, Australia, Sweden Adler et al. [31]

3 (786) 5 (106) Human monkeypox USA
McCollum and Damon 

[32]

4 (772) 22 (57) The detection of monkeypox in humans in the Western Hemisphere USA Reed et al. [36]

5 (608) 11 (77)
Major increase in human monkeypox incidence 30 years after smallpox vaccination 

campaigns cease in the Democratic Republic of Congo
USA, Dem Rep Congo, Switzerland, 

Germany
Rimoin et al. [37]

6 (604) 9 (78) A tale of two clades: monkeypox viruses USA, Switzerland Likos et al. [33]

7 (593) 8 (81)
Outbreak of human monkeypox in Nigeria in 2017-18: A clinical and epidemiological 

report
Nigeria, USA, Germany, Switzerland

Yinka-Ogunleye 
et al. [34]

8 (583) 6 (104)
Phylogenomic characterization and signs of microevolution in the 2022 multi-country 

outbreak of monkeypox virus
Portugal Isidro et al. [29]

9 (497) 14 (70)
Clinical presentation and virological assessment of confi rmed human monkeypox virus 

cases in Spain: A prospective observational cohort study
Spain, UK, Papua N Guinea Tarín-Vicente et al. [38]

10 (496) 17 (64) Human monkeypox epidemiologic and clinical characteristics, diagnosis, and prevention
Oman, Denmark, Switzerland, Finland, 

Netherlands, Nigeria, UK
Petersen et al. [35]

TC2025: total number of citations from WoSCC from the publication year to the end of 2025; C2025: number of citations of an article in 2025 only.
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clinical course, and outcomes of polymerase-chain-reaction–
confi rmed 528 monkeypox virus infections in 16 countries. 

2. Clinical features and management of human monkeypox: 
A retrospective observational study in the UK [31]. The article 
ranks 2nd by TC2025 (898 citations) and 4th by C2025 (109 
citations). Written by 24 authors from 14 institutions in the UK, 
Australia, and Sweden. This article discusses an observational 
retrospective study of MPXV in patients in the UK, including 
the treatment and clinical features of the disease. The authors 
highlight the need for prospective research on antivirals in 
humans and the importance of understanding the infectivity 
related to prolonged viral shedding. Finally, this review 
emphasizes the need for further research on antivirals and the 
importance of vigilance among healthcare workers.

3. Human monkeypox [32]. The article ranks 3rd by TC2025 
(786 citations) and 5th by C2025 (106 citations) []. Authored by 
A.M. McCollum and I.K. Damon from the Centers for Disease 
Control and Prevention (USA). This document describes the 
main aspects of human monkeypox. In particular, it presents 
information on the emerging infection, its diagnosis, clinical 
symptoms, epidemiology, and challenges in controlling it.

4. A tale of two clades: monkeypox viruses [33]. The 
article ranks 6th by TC2025 (604 citations) and 9th by C2025 (78 
citations). Authored by 17 authors from the Centers for Disease 
Control and Prevention (USA) and the WHO (Switzerland). This 
article describes the clinical, laboratory, and epidemiological 
features of human monkeypox cases from outbreaks in the 
USA and the Congo Basin, presents genomic sequencing 
of MPXV isolates confi rming the existence of two distinct 
MPXV clades, and discusses the differences in predicted viral 
proteins between the two clades and their potential role in 
the observed differences in human pathogenicity. Finally, this 
highlights the importance of understanding MPXV molecular 
pathogenesis and epidemiology for improved prevention and 
control strategies.

5. Outbreak of human monkeypox in Nigeria in 2017-18: A 
clinical and epidemiological report [34]. The article ranks 7th by 
TC2025 (593 citations) and 8th by C2025 (81 citations). Authored by 
50 authors from 17 institutions in Nigeria, the USA, Germany, 
and Switzerland. This article presents the temporal distribution 
of suspected, confi rmed, and probable cases of human 
monkeypox, describes the demographic characteristics, fatality 
rate, and geographical distribution of cases, and presents the 
epidemiological links between cases, including household and 
prison clusters. Finally, it highlights the potential endemicity 
of the monkeypox virus in Nigeria and the possible reasons for 
its re-emergence and includes recommendations for future 
research and public health interventions.

6. Phylogenomic characterization and signs of 
microevolution in the 2022 multi-country outbreak of 
monkeypox virus [22]. The article ranks 8th by TC2025 (583 
citations) and 6th by C2025 (104 citations). Authored by 17 
authors from the National Health Institute Doutor Ricardo 
Jorge (INSA) and Lusofona University in Portugal. This article 
describes the largest MPOX outbreak to date, which was fi rst 
identifi ed in 2022.

The authors present the fi rst MPXV outbreak genome 
sequences reconstructed using shotgun metagenomics, discuss 
the potential action of host APOBEC3 in viral evolution and 
signs of potential MPXV human adaptation, and highlight 
the utility of genome sequencing for tracking the spread and 
transmission of this outbreak.

As illustrated in Figures 3 and 4, these six articles initially 
experienced signifi cant citation growth, which was followed 
by a marked decline in citations over the past two years. This 
decline may be attributed to general factors affecting scientifi c 
publications, such as the time window effect, delays in indexing, 
and changes in open access policies. Similarly, the citations 
of the top ten most frequently cited monkeypox articles 
have also decreased sharply in recent years. This reduction 
in citations during the latter period could be due to several 
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factors. For instance, as interest in a topic normalizes, the 
pace of publication slows, leading to fewer citations. Another 
possibility is that following the global health emergency 
(2022-2023), the volume of publications on the subject may 
have peaked, and research is now transitioning into a phase of 
consolidating evidence. According to Ho (2014), citation trends 
of highly cited articles can vary signifi cantly over time due to 
shifting research priorities, emerging methodologies, or the 
saturation of foundational knowledge.

This bibliometric study explored various databases to gather 
the pertinent information. The main limitations may relate to 
the format of the included materials, the scope and depth of 
the topic investigated, geographic and linguistic coverage, and 
the thoroughness of the search for ancient texts.

Conclusion

This bibliometric study delineates a robust and accelerating 
expansion in mpox literature, particularly following the 2022 
global outbreak. By analyzing 6,052 documents from 1991 to 
2025, the research identifi es several key trends in the global 
scientifi c response to the monkeypox virus (MPXV). While 
research articles are the primary document type, review articles, 
such as the “classic” systematic review by Bunge, et al. [24], 
serve as foundational pillars for the fi eld. Although Infectious 
Diseases is the most prolifi c research category, publications 
in General and Internal Medicine achieve the highest citation 
impact. The research landscape is characterized by the historical 
dominance of Western institutions, led by the United States in 
total publication volume and the United Kingdom in average 
citation impact. The Centers for Disease Control and Prevention 
(CDC) stands out as the most productive institution, while the 
US Army Medical Research Institute of Infectious Diseases 
maintains the highest citation density. The study captures a 
critical transition in research focus, from sporadic zoonotic 
cases in endemic African regions to the high-impact genomic 
and clinical studies of the 2022 multi-country outbreak. Recent 
trends also refl ect a burgeoning global diversifi cation, with 
countries like China showing rapid growth in annual output 
toward 2025. While citations for foundational papers have 
stabilized or declined as the 2022-2023 emergency period 
passed, the emergence of the Clade Ib variant continues to 
drive urgent research priorities. These fi ndings offer a strategic 
roadmap for future investigation, highlighting the necessity of 
enhanced international collaboration and the integration of 
genomic surveillance to manage the persistent threat to global 
health security.
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