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	 Mpox, previously known as monkeypox, is a zoonotic viral disease historically 
restricted to Central and West Africa but has recently drawn global attention due to its spread 
into non-endemic regions, including India. Of the two major clades, Clade I is associated with 
more severe disease, higher transmissibility and higher fatality than Clade II. The 2022 outbreak 
showed a distinct epidemiological shift with most cases affecting homosexual men, many of 
whom had concurrent HIV or other sexually transmitted infections, whereas past outbreaks 
primarily involved children. This outbreak was also characterized by a shorter incubation period 
and a higher frequency of genital and perianal lesions. Across all outbreaks, common clinical 
features include fever, headache, myalgia, lymphadenopathy, and vesiculopustular skin lesions. 
Diagnosis is confirmed using PCR, and antivirals such as Tecovirimat may be used in severe 
cases. Three vaccines—ACAM2000, MVA-BN, and LC16—are currently approved in various 
jurisdictions for prevention and post-exposure prophylaxis in high-risk groups. The evolving 
epidemiology emphasises the need for robust surveillance, early case detection, effective clinical 
management, ongoing research, and coordinated global public health action. Policymakers and 
researchers increasingly endorse a One Health approach to strengthen prevention and control 
strategies for Mpox.
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	 Mpox, previously called Monkeypox was 
first identified in 1958 in monkeys, and the first 
human case was reported in 1970 in the Democratic 
Republic of the Congo (DRC). Initially, it was 
considered a zoonotic virus primarily confined 
to Central and West Africa. It has recently gained 
attention due to its global spread outside endemic 
regions.1 The World Health Organization (WHO) 
endorsed the name change from monkeypox to 

Mpox to reduce stigma.2 Mpox is a zoonotic disease 
caused by the monkeypox virus (MPXV), which 
belongs to the Orthopoxvirus family.1 
	 The recent increase in Mpox cases in 
non-endemic locations has raised significant public 
health issues, and a thorough study is needed to 
guide worldwide response plans. In 2022, the 
World Health Organization declared it a Public 
Health Emergency of International Concern 
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(PHEIC) after unprecedented outbreaks were 
recorded in several non-African nations. A new 
outbreak in the Democratic Republic of Congo in 
2024 revealed a novel Clade I sub-lineage of the 
virus, which may evade detection by commonly 
used PCR tests.3 This ongoing situation highlighted 
the need for continued surveillance, research, 
and a coordinated global response to contain the 
spread of Mpox.  Recently, again WHO declared 
it a PHEIC on August 14th, 2024, where clade I had 
spread to 15 countries. It is therefore necessary to 
update the current knowledge in epidemiology, 
diagnosis, clinical management, and public health 
responses while identifying critical research gaps 
that require further analysis to enhance global 
preparedness and response efforts.

Materials and Methods

	 This narrative review was conducted by a 
comprehensive web-based literature search using 
PubMed, Google Scholar, Medline, and Scopus. 
Original research articles, case reports, case series, 
systematic reviews, meta-analyses, and WHO/
CDC reports with terms such as “Epidemiology”, 
“transmission”, “clinical manifestations”, 
“diagnosis”, “treatment”, “vaccine”, and 
“tecovirimat” were included and conference 
abstracts, non-scientific and non-English articles 
were excluded. Boolean operators such as OR and 
AND were applied to refine the search. A total of 
125 papers published between 2016 and 2024 were 
screened based on these criteria.
Epidemiology of Mpox
	 Mpox has emerged as a global health 
concern with rapidly changing epidemiology. 
Mpox has expanded globally, with the 2022-2023 
outbreak marking the first sustained transmission 
outside Africa.4 The virus is genetically structured 
into two major clades (clades 1 and 2/3) that 
diverged from 560-860 years ago, possibly due to 
ecological changes in West and Central Africa.4 
While previously zoonotic, human-to-human 
transmission now dominates in 110 countries, 
particularly in regions of Europe and North 
America.5 Phylogenetic analysis of 175 MPXV 
genomes from 38 countries revealed that the global 
outbreak was caused by multiple sub-clades within 
the clade IIb lineage, suggesting a single infection 
source.5 However, a growing outbreak of clade I 

in the Democratic Republic of Congo indicated 
the potential for sexual transmission and global 
spread.4 Clade I is considered to cause more severe 
symptoms and is more contagious.5 
	 The first worldwide epidemic spread 
occurred in 2022, predominantly affecting men 
aged 30-40, particularly homosexual men.6 The 
reemergence of the disease is associated with 
environmental changes, population movements, 
and cessation of smallpox vaccination.1 As per 
WHO, over 120 countries have reported Mpox 
between Jan 2022 to Aug 2024, with over 
100,000 laboratory-confirmed cases reported and 
over 220 deaths among confirmed cases. The 
changing epidemiology of Mpox, including its 
geographic expansion and novel transmission 
routes, underscores the need for strengthened 
outbreak response systems and further research into 
its pathophysiology and transmission dynamics.6 
Transmission Dynamics
	 Monkeypox virus (MPXV) has the 
potential for animal-to-human transmission and 
spillover events. While African rodents (Gambian 
giant rats) and squirrels are considered possible 
reservoirs, many mammalian species can be 
infected.7 The virus’s ability to infect various 
animals raises concerns about its maintenance 
in natural reservoirs and potential spillback into 
new animal populations.7 Transmission from 
animals to humans can occur through close 
contact with infected animals, contaminated 
bushmeat, and exposure to body fluids.7 Recent 
outbreaks underscore the need to better understand 
MPXV ecology, reservoir dynamics and the 
conservation impacts on wildlife.7 Animal model 
research continues to provide insight into MPXV 
pathogenesis, virulence factors, and transmission, 
guiding vaccine development and preventive 
strategies. 
	 Mpox spreads from animals to humans 
and between humans through direct contact, 
respiratory droplets, and fomites.1 The 2022 
outbreak demonstrated high transmissibility among 
men who have sex with men (MSM), with sexual 
contact being the predominant mode of spread, 
particularly among individuals living with HIV.8 
Risk factors for mortality include younger age, co-
infections, and chronic infections.8 The virus can 
persist on surfaces for up to 15 days and remain 
viable in bodily fluids for prolonged periods.8 
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Population vulnerabilities are amplified by waning 
immunity following the cessation of smallpox 
vaccination and increased globalization.6

	 The incidence of Mpox infection has 
risen steadily since the 1970s, accompanied by 
a shift from animal-to-human transmission to 
predominantly human-to-human transmission, 
especially through sexual contact.9 The median age 
of patients has increased from 4 to 21 years, with 
recent cases occurring among young adults.9 Urban 
areas have consistently reported a higher incidence 
than rural areas.10 Gender disparities have been 
observed, with a higher incidence in males, except 
for the 20-29 age group, where females show 
higher rates.11 Racial disparities are also evident, 
with a higher incidence among Black and Hispanic 
populations in both urban and rural areas.10 These 
evolving epidemiological patterns are thought to be 
driven, in part, by declining population immunity 
following the end of routine smallpox vaccination. 
9,11

Clinical Manifestations and Complications
	 The clinical presentation of Mpox has 
evolved considerably, with the 2022 global 
outbreak showing distinct features compared with 
the classical disease. Traditionally, Mpox presents 
with fever, lethargy, lymphadenopathy, and 
vesiculopustular rash.12 However, recent outbreaks 
have demonstrated a predominance of anogenital 
and mucosal lesions, anorectal pain, and proctitis,12 
particularly among MSM, many of whom also 
had concurrent sexually transmitted infections.6 A 
shorter incubation period has also been observed.8 
Dermoscopic signs as the “rising sun” pattern, 
may assist diagnosis. Disease severity varies by 
viral Clade, and host factors, with advanced HIV 
infection, young children, and pregnant women at 
higher risk for severe disease. 
	 Atypical  presenta t ions  included 
neurological, dermatological, and respiratory 
symptoms,  complicat ing diagnosis  and 
management.13 Emerging evidence suggests 
additional transmission pathways, including 
airborne droplets and feco–oral routes, with cases 
reported in healthcare facilities and following 
consumption of contaminated meat.14 Individuals 
with HIV, particularly MSM, and children under 8 
years, are more susceptible to complicated disease 
courses. 14 
	 HIV co-infection is a significant risk 

factor, with HIV-positive individuals more likely 
to contract Mpox and face higher mortality 
rates.15 Advanced HIV disease, characterized by 
CD4+ cell count less than 100 cells/µl, absence 
of antiretroviral therapy, and extensive skin 
lesions (macules, papules, vesicles, pustules, 
ulceronecrotic lesions) are strongly associated 
with increased mortality.15 The disease can 
affect multiple physiological systems, including 
cardiovascular, gastrointestinal, and ocular.16 
Severe complications such as encephalitis and 
septicemia have also been reported.17 While the 
overall mortality rate ranges from 0% to 23%, rates 
remain highest among infants, children, pregnant 
women, and severely immunocompromised 
individuals. 17 Prompt recognition of complications 
is crucial for reducing morbidity and mortality. 16

Diagnosis of Mpox
	 Laboratory diagnosis of Mpox relies 
primarily on real-time PCR as the gold standard for 
detecting the MPXV genome.18 Proper specimen 
collection, including swabbing lesions from 
multiple sites, and timing is essential for accurate 
diagnosis.19 Whole genome sequencing is crucial 
for identifying new variants and understanding 
virus evolution.18 PCR remains the primary 
diagnostic tool, while diagnostic methods such as 
electron microscopy, virus isolation, and serological 
tests are valuable for comprehensive virus 
characterization and epidemiological studies.18 
(Table 1) Rapid methods like Antibody Immuno 
Column for Analytical Processes(ABICAP) 
immunofiltration assay, 20 and Recombinase-based 
Isothermal Amplification Assays (RPA/RAA) 
with CRISPR-Cas12a mediated assay21 (Table 1) 
are developed to provide quick, precise and easy 
detection of MPXV, demonstrating their potential 
for outbreak and prevention control. 
Research on Mpox Emerging Virology
	 Advances in genomics have enhanced our 
understanding of viral evolution and adaptation. 
MPXV, exhibits clade-specific differences in 
virulence and transmission.22 The virus’s evolution 
involves recombination, gene loss, and gain.23  
Analyses of MPXV genomes revealed core 
and variable regions, with the latter being more 
susceptible to mutations, gene loss/gain, and 
recombination.23 The 2022 outbreak lineage (B.1) 
has shown rapid diversification from the ancestral 
lineage (A.1), and has unique mutations in genes 
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that are indicative of viral adaptation, perhaps by 
genome editing by APOBEC3A.22 Comparative 
genomic analysis across different clades found 
only a small percentage of conserved proteins, 
suggesting potential correlations between lineage/
clade and variations in virulence and disease 
pathology.24 These studies highlight the importance 
of ongoing genomic surveillance in understanding 
MPXV’s evolutionary trajectory and its impact on 
public health.  
	 Guan et  al .  (2023)  estimated an 
evolutionary rate of 7.75×10"5 substitutions/
site/year for MPXV and identified amino acids 
under positive selection in key proteins. And 
suggested that the virus’s ability to evade host 
immune responses is partly due to its interferon-
binding protein.24 Delamonica et al. investigated 
the role of human APOBEC3 enzymes in MPXV 
evolution, finding that the virus genome shows an 
over-representation of TC hotspots and an under-
representation of GC hotspots.25 This suggests 
MPXV may have evolved in a host with specific 
APOBEC preferences and has the potential 
for rapid evolution in human populations. The 
researchers also noted that inverted terminal repeat 
regions and longer genes in MPXV will likely 
evolve faster. These findings have implications for 
vaccine development and underscore the urgency 
of containing MPXV transmission. The Mpox 
virus has circulated in humans since at least 2016, 
as evidenced by APOBEC3-induced mutations 
indicating human transmission. 
Treatment Options
	 At present, there is no specific treatment 
available for Mpox except for supportive care 
for pain, fever, skin care, and general antiviral 
medications. However, recent research on antiviral 
therapies for Mpox has focused on three main 
drugs: tecovirimat, cidofovir, and brincidofovir. 
Tecovirimat inhibits the VP37 envelope-wrapping 
protein, preventing virus formation.26   Cidofovir 
and Brincidofovir interfere with DNA synthesis 
through DNA polymerase inhibition.26 While no 
FDA-approved treatment exists, tecovirimat is 
considered the first-line therapy due to its efficacy 
and safety profile.27 Research is ongoing to verify 
the efficacy and applicability of these antivirals, 
particularly in vulnerable populations such as HIV-
positive individuals.26 Further studies are needed 
to address safety concerns and improve treatment 

recommendations for immunocompromised 
patients.26, 27

Current Vaccines 
	 The recent Mpox outbreak has prompted 
global efforts to control its spread, with vaccination 
playing a crucial role. The third generation 
live vaccine containing the modified vaccinia 
Ankara strain (MVA), known commercially as 
JYNNEOS® (developed by Bavarian Nordic), has 
shown high effectiveness against Mpox.28 Other 
approved vaccines are ACAM2000 developed by 
Pasteur Biologics Company, and LC-16.29 These 
vaccines are available for prevention and post-
exposure prophylaxis in high-risk populations. 
However, challenges remain in vaccine availability, 
production, and distribution, particularly in Mpox-
endemic countries in Africa.28 The discontinuation 
of routine smallpox vaccination since the 1980s 
has led to decreased immunity in previously 
vaccinated populations.30 While vaccination is 
an effective preventive measure, there is a need 
for the development of safer and more effective 
Mpox-specific vaccines to address safety concerns 
and limitations of current options.30

Public Health Campaigns 
	 The 2022-2023 Mpox outbreak primarily 
prompted public health responses worldwide.  
Education campaigns and vaccination efforts were 
key to controlling the spread.31 Local public health 
units played a crucial role in tailoring responses 
to community needs, including capacity building, 
contact tracing, and vaccine delivery.32 While 
most affected gay, bisexual, and MSM were well-
informed and willing to adhere to public health 
measures, barriers existed for those marginalized 
from their networks.31 Despite these efforts, racial 
disparities in vaccination rates were observed, 
highlighting the need to address hidden biases in 
healthcare access.
Global Response and Policy Implications
	 The outbreak in 2022-2023 highlighted 
the importance of international cooperation 
and rapid response frameworks. The WHO 
declared it PHEIC, prompting coordinated efforts 
worldwide.33 Key strategies included enhancing 
surveillance systems, improving diagnostic 
capabilities, and implementing effective control 
measures.33 The outbreak also revealed challenges 
in public health preparedness, including the need 
for robust diagnostics, clinical management plans, 
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and addressing stigma against vulnerable groups. 
Despite these challenges, the global response 
demonstrated the value of preparedness efforts, 
as existing smallpox vaccines and therapeutics 
were repurposed for Mpox.34 This coordinated 
international response provided valuable lessons 
for future outbreak management. Other key policies 
include prioritizing treatment, vaccination, and 
post-exposure prophylaxis for gay, bisexual, and 
MSM, who are disproportionately affected.35 
Destigmatization efforts and community-based 
consultation are crucial for effective prevention.35 
Awareness programs should be conducted 
for healthcare workers for proper treatment, 
management, and implementation of strict infection 
control measures. The possibility of reverse 
zoonosis necessitates screening both humans and 
animals, emphasizing a One Health approach.35 
Early recognition, management, and preventive 
vaccination are critical for controlling the spread 
of Mpox. 
	 The 2022 Mpox outbreak highlighted 
the importance of cross-border collaboration and 
information sharing. the implementation of Mpox 
surveillance revealed the importance of clear 
communication, standardized terminology, and 
adaptable informatics platforms. Improvements in 
laboratory reporting completeness and timeliness 
were identified as crucial for effective public health 
responses. These experiences underscore the need 
for standardized, flexible surveillance approaches 
and closer collaboration among partners across 
jurisdictions and agencies.
Gaps in Current Knowledge
	 Misconceptions about Mpox vaccines, 
treatments, and transmission were prevalent among 
healthcare professionals.36 Strategies to address 
vaccine hesitancy and improve uptake included 
tailored outreach campaigns, partnerships with 
community organizations, and improving vaccine 
accessibility.37 The Health Belief Model identified 
cues to action and perceived susceptibility as key 
factors in predicting Mpox vaccine acceptance.36

	 Key areas of uncertainty include the 
true disease burden in endemic regions, the 
diversity of animal reservoirs, and transmission 
dynamics.38 There is a need for better biosafety 
evidence, particularly regarding viral spread, 
infectious dose, and decontamination strategies.39 

AI-based systems like EPIWATCH can scan 
open-source data to detect early signals of rash 
and fever illnesses, potentially indicating Mpox 
cases.40 Knowledge gaps exist in understanding 
the pathogenicity and virulence of Mpox at the 
human-animal-ecology interface. Addressing these 
gaps requires international collaboration and a 
One Health approach, integrating human, animal, 
and environmental health to improve prevention 
and control strategies.38 A One Health approach 
is proposed as an effective strategy for preventing 
current and future epidemics.
	 This narrative review has limitations. 
The search was restricted to English-language, 
which may have excluded relevant evidence from 
Mpox-endemic regions. As a narrative rather than 
systematic review, no formal quality appraisal of 
included studies was undertaken, and heterogeneity 
across study designs limits comparability. Given 
the rapidly evolving nature of Mpox epidemiology, 
diagnostics, and viral genomics, recent data may 
not be reflected. In addition, underreporting and 
limited surveillance capacity in endemic settings 
may affect the completeness and generalizability 
of the findings.

Conclusion

	 The 2022-2024 global outbreaks 
demonstrated the potential for Mpox to become 
endemic outside its original geographical area. 
The surge of Mpox in Africa, particularly the 
Clade I outbreak in the Democratic Republic of 
Congo, raises concerns about novel transmission 
routes and geographic expansion. Researchers 
emphasized the importance of addressing poverty-
related factors and implementing a One Health 
approach to combat Mpox and other emerging 
epidemics. Closing the knowledge gaps and 
improving preparedness efforts for this previously 
neglected disease are crucial for effective threat 
reduction. Recommendations for future emerging 
infectious disease surveillance include standardized 
approaches, clear communication, and improved 
collaboration among informatics, laboratory, and 
clinical partners to enhance system flexibility and 
reporting timeliness. These efforts are essential 
for early detection and effective control of Mpox 
outbreaks.
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