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INTRODUCTION

The world is once again confronted with 
the threat of a significant public health 
crisis due to the re-emergence of monkey-
pox (mpox), a viral infection historically 

classified as a neglected tropical disease 
owing to previously low morbidity and 
mortality rates [1].

After the first report of an mpox infec-
tion was reported in the Democratic 
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Abstract

Objectives: The reappearance of monkeypox (mpox) in Nigeria since 2017 
presented with significant epidemiological shifts which has raised serious public 
health concern both in the domestic and international front. To implement 
effective response strategies against the disease, understanding its genomic 
diversity and transmission dynamics is essential.This study aimed to investigate 
the genomic diversity and epidemiological patterns of mpox clade II in Nigeria 
from 2017 to 2024.

Methods: 153 mpox clade II genome sequences obtained from 25 Nigerian 
states were retrieved from Nextstrain and GenBank. After quality assurance, 
96 sequences were selected for further analysis. IQ-TREE and BEAST were used 
in constructing phylogenetic trees, while Nextclade was used for mutation 
profiling. Epidemiological data were obtained from NCDC and WHO reports.

Results: Lineage A.2.3 of mpox clade II was observed to be the most prevalent 
during the outbreak of 2022. This coincides with the highest national incidence 
of mpox. Several non-synonymous mutations were identified, predominantly 
in the envelope proteins, and DNA polymerase. Regional disparities were 
observed, with the south-south and south-east regions reporting the highest 
case burdens. It was also observed that males aged 21–40 years were the 
prominently mpox infections age group.

Conclusion: These findings emphasize the significance of continuous genomic 
surveillance and region-specific interventions for controlling mpox in Nigeria. 
Understanding local lineage dynamics and demographic risk factors is crucial 
for targeted outbreak responses.

Key words: mpox, epidemiology, phylogenetic, BEAST, IQ-Tree, FigTree, 
Orthopoxvirus, clade II
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Republic of Congo (DRC) in 1970, the disease has spread 
to different parts of the world including Africa, Europe, 
North America, South America, Central America, and the 
United States of America. Mpox has also been reported on 
several occasions across Asia, Middle East, and Oceania, 
causing sporadic outbreaks inf luenced by factors, such as 
human-animal interactions, ecologic disturbances, and 
global migration [2-4].

The monkeypox virus (MPXV) is the etiologic agent 
for mpox infections. It is a large, double-stranded DNA 
virus belonging to the Poxviridae family and subfamily 
Chordopoxviridae of genus Orthopoxvirus, which includes 
variola (the causative agent of smallpox), cowpox, and vac-
cinia viruses. The MPXV genome is linear with approx-
imately 197 kilobases that exhibits complex replication 
cycles entirely within the host cell cytoplasm. Mpox is 
a zoonotic pathogen because it is transmitted from ani-
mal-to-human and from human-to-human. Infection 
with mpox presents with clinical symptoms that are sim-
ilar to smallpox, including headaches, body pain, fatigue, 
malaise, fevers, myalgias, sore throat, swollen lymph node, 
and rash that characteristically develop on the face, hands, 
genitals, and feet. When mpox is improperly managed, it 
can result in death [3,5].

Phylogenetic classification of MPXV divides the virus 
into two major groups: clade I MPXV (formerly referred 
to as the Central African clade); and clade II (formerly 
known as the West African clade) [6,7]. The clade II group 
is further sub-grouped into clades IIa and IIb. Clade IIa is 
comprised of all MPXVs originating from West Africa, 
while clade IIb is comprised of all sequences isolated dur-
ing the 2022 global outbreak and sequences isolated from 
Nigeria [8-10].

Mpox received very little attention after the DRC 
occurrence in 1970 and therefore did not lead to major 
public health intervention. Recent global outbreaks, 
such as the 2022 epidemic, underscore the potential of 
the virus to cause widespread morbidity and mortality. 
As a result, public health agencies (e.g., the World Health 
Organization [WHO] and Centers for Disease Control 
[CDC]) had reasons for concern and the need for better 
public health intervention strategies with a focus on com-
munities in endemic regions [11,12].

The 2017 mpox recurrence in Nigeria occurred after 
many years without mpox infections, marking a criti-
cal period in the epidemiologic history of mpox since 
the f irst indigenous occurrence report in 1978. The 2017 
mpox outbreak resulted in 88 confirmed cases and 8 
fatalities, suggesting the critical public health impact of 
the virus.

Although the number of confirmed mpox cases 
declined following the 2017 epidemic, by 2022 the num-
ber of mpox cases spiked and reached a total of 482 con-
firmed cases and 7 associated deaths. In 2023 the Nigerian 
Centres for Disease Control (NCDC) reported a decline 
in the number of confirmed mpox cases but the number 
increased slightly by 2024 [13] and by the end of 2024 

the NCDC reported a cumulative total of 731 confirmed 
mpox cases and 16 associated deaths between 2017 and 
2024 [14].

It is essential to understand the disease epidemiologic 
inclination, genomic diversity, and evolutionary dynamics 
to plan a functional public health intervention to miti-
gate mpox infection. Mpox clade II is known to be less 
virulent but more widespread than clade I mpox [15]. 
Genomic analyses of clade II have identified sub-clades 
(IIa and IIb) and multiple sub-lineages A, A.1, A.2, A.2.2, 
A.2.3, A.3, and B.1, each with its own distinct geographic 
and temporal patterns [16].

The persistent recurrences of mpox in Nigeria have 
a connection between ecologic, sociocultural, and viral 
factors, which has vital role in shaping disease dynamics. 
Because global public health agencies strive to mitigate 
the effect of mpox, understanding the genomic diversity 
of the virus and the phylogenetic relationships continues 
to be of paramount importance. The aim of this study 
was to add to the growing body of knowledge on mpox 
by providing epidemiologic and genomic findings that 
highlight the epidemic patterns of mpox in Nigeria. The 
objective was to determine the Nigeria mpox profile and 
identify the leading mpox lineage, therefore providing 
evidence-based interventions for outbreak prevention and 
control.

Although several studies have explored the epide-
miology of clade II mpox globally, few have provided a 
detailed, large-scale genomic, and epidemiological assess-
ment specifically focused on Nigeria over an extended 
period. This study uniquely analyzes 153 mpox genomes 
collected across 25 Nigerian states from 2017 to 2024, 
offering the most comprehensive phylogenetic mapping 
of clade II lineages in Nigeria to date. By identifying the 
emergence and dominance of lineage A.2.3, regional 
disparities in disease burden, and shifting demographic 
patterns, this work provides novel insights into the evo-
lutionary dynamics and epidemiological trends of mpox 
in an endemic country. These findings contribute critical 
data needed for developing region-specific public health 
responses and highlight the importance of sustained 
genomic surveillance in endemic settings.

METHODS

Data sources
Metadata were obtained from the World Health 
Organization (WHO), Nigeria Centre for Disease Control 
(NCDC), National Center for Biotechnology Information 
(NCBI), and various published literature on mpox, accessed 
between 2 January and 21 January 2025. All retrieved data 
were processed and cross-examined for discrepancies using 
Microsoft Excel 2016 (Microsoft Office Microsoft Corp, 
Redmond, WA, USA). Graph plotting and geospatial 
mapping of confirmed mpox cases were performed using 
the Datawrapper web tool (https://www.datawrapper.de/, 
accessed 16 January 2025).
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Retrieval of MPXV sequences
A total of 153 mpox genome sequences from 25 Nigerian 
states were identified on Nextstrain/Monkeypox (https://
nextstrain.org/Mpox/mpxv, accessed 2 January 2025) 
and retrieved from GenBank (https://www.ncbi.nlm.nih.
gov/nuccore/). Selection criteria included collection date 
(2017–2024), clade type (clade II), and sequence length 
(≥ 19,700 bp).

All retrieved genome sequences were derived from 
clinical human samples, as indicated by the associated 
metadata, with typical sample types including skin lesion 
swabs, blood, and respiratory specimens.

Quality control and filtering
Duplicate sequences, low-quality sequences, and incom-
plete genomes were removed using the Biostrings package 
from Bioconductor (R version 2024.12.0+467). Only 96 
high-quality sequences were retained for further analysis.

Multiple sequence alignment (MSA)
Multiple sequence alignment was performed using the 
MAFFT online tool (https://mafft.cbrc.jp/alignment/
server/index.html), aligning the retrieved sequences 
against the reference genome (OP535341.1).

Phylogenetic tree construction
The best-fit substitution model (HKY+F+I) for phyloge-
netic analysis was determined using IQ-TREE (version 
2.3.6). Phylogenetic trees were constructed using BEAST 
(version 10.5.0) with a strict clock model, Coalescent 
(Exponential Growth) tree prior, and an MCMC chain 
length of 1,000,000. Visualization and annotation of trees 
were performed using FigTree (version 1.4.4) [17].

Mutation analysis of mpox genome sequence 
(2017–2023)
Mutation analysis of the mpox genome sequences was per-
formed using the Nextclade tool available at https://clades.
nextstrain.org/ (accessed 28 May 2025). The 96 high-qual-
ity mpox genome sequences were uploaded in FASTA for-
mat and compared against the reference genome (GenBank 
accession number OP535341.1). Nextclade identified 
nucleotide substitutions and non-synonymous amino acid 
mutations relative to the reference. The resulting mutation 
profiles were downloaded and further analyzed to summa-
rize the most frequent mutations observed across different 
years (2017–2024). Particular attention was given to the 
emergence of new mutations during major outbreak peri-
ods, especially in 2022. Mutations were mapped to their 
corresponding viral genes where possible, and their poten-
tial functional implications were noted based on the existing 
literature.

RESULTS

Retrieved metadata and MPXV sequences
Mpox metadata were obtained from public repositories, 
including the NCBI (https://www.ncbi.nlm.nih.gov/
nuccore/, accessed on 2 January 2025), nextstrain/mon-
keypox (https://nextstrain.org/Mpox/mpxv, accessed on 
2 January 2025), and the NCDC (https://ncdc.gov.ng/
ncdc.gov.ng/, accessed on 2 January 2025).

Figure 1 illustrates the trend of mpox infections across 
Nigeria between 2017 and 2024. The year 2022 recorded 
the highest number of confirmed cases, with a total of 
482. This was followed by 92 cases in 2024 and 88 cases 
in 2017, while no confirmed cases were reported in 2020. 

FIGURE 1  |  Trends of confirmed mpox clade II case in Nigeria from 2017–2024 (https://datawrapper.dwcdn.net/DjqtF/1/, accessed on 21 
January 2025).

https://clades.nextstrain.org/
https://clades.nextstrain.org/
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FIGURE 2  |  Geospatial distribution of confirmed mpox cases from 2017–2024 (https://datawrapper.dwcdn.net/FX2MI/1/, accessed on 21 
January 2025).

The years 2018, 2019, 2021, and 2023 recorded 49, 47, 34, 
and 55 confirmed cases, respectively.

Figures 2 and 3 illustrate the geospatial distribution of 
confirmed cases of mpox in Nigeria from 2017 to 2024. 
Fig  2 illustrates the regional distribution of confirmed 
cases in Nigeria while Fig 3 presents a state-level overview 
of mpox prevalence in the country. It can be observed that 
southern and eastern Nigeria recorded the highest burden 
of the infections, with Rivers and Bayelsa states report-
ing the highest incidence (29 and 17 cases, respectively). 
In contrast, the western, north-central, and northern 
regions experienced comparatively lower number of cases. 
Notably, Lagos and Abuja reported higher case counts (16 
and 6 cases, respectively) relative to other states within 
their respective regions.

Gender profile and age differences of mpox cases 
in Nigeria (2017–2024)
Data from the NCDC revealed that males accounted 
for approximately 70% of the 6001 suspected and con-
firmed mpox cases in Nigeria between 2017 and 2024 
[18]. The major age demographic consistently infected by 
the MPXV were adults. The specific age group most often 
affected has always fluctuated with time but reports from 
the NCDC on the 2017 epidemic showed that individ-
uals within the 21–30 y age group were mostly affected 

by the disease outbreak and made up 39% of all reported 
cases that year [19,20]. Records from the 2018–2021 out-
breaks showed that individuals in the 31–40 y age group 
were predominantly affected, which accounted for 35% 
and 38% of confirmed cases in 2018 and 2021, respectively 
[20,21].

By 2022 most affected individuals were 20–41 y of age 
[19]. However, in 2023 the highest burden of reported cases 
shifted again to the 21–30 y age group [14]. As of 2024 data 
for the most affected age group is unavailable.

Genomes and phylogenetic analysis of Nigeria 
MPXV
The retrieved mpox genome sequenced and deposited 
on biological databases were obtained from diverse hosts, 
including Homo sapiens (n = 570), Cricetomys gambianus (n 
= 1), Crocidura littoralis (n = 1), Cynomys (n = 1), Funisciurus 
(n = 1), Funisciurus anerythrus (n = 1), Funisciurus bayonii (n 
= 1), Gliridae (n = 1), Malacomys longipes (n = 1), Pan troglo-
dytes verus (n = 12), and Platyrrhini (n = 1) [16]. All retrieved 
genome sequences in the current study were derived from 
human hosts.

A total of 153 mpox genomes from 25 Nigerian states 
were retrieved from the NCBI database (accessed 2 
January 2025). Selecting these sequences was based on the 
sequence length (≥ 19,700 bp) and confirmation that the 
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sequence is an mpox clade IIb genome, which is the pre-
dominant clade in Nigeria.

Phylogenetic studies of the mpox clade II genomes 
revealed the temporal occurrence of mpox clade II lin-
eages in Nigeria from 2017–2024, including A, A.1, 
A.2, A.2.1, A.2.2, A.2.3, A.3, and B.1. The frequencies 
of lineage occurrence from Nigeria between 2017 and 
2024 were as follows: A (n = 37); A.2 (n = 24); A.2.2 
(n = 18); A.2.3 (n = 53); A.3 (n = 11); and B.1 (n = 3). 
Additionally, four genomes from lacked lineage assign-
ments, which may have been due to incomplete or 
ambiguous data (Fig 4).

The phylogenetic analysis in Fig 4 showed that while lin-
eage A.2.3 was the most prevalent variant in the 2022 out-
break, other lineages which include lineages A and A.2 had 
significant circulation; this is represented in the bar chart in 
Fig 5. The outbreak dynamics were shaped by the co-cir-
culating and temporal interplay of these major and minor 
lineages, which contributes to the intricate epidemiological 
landscape of mpox in Nigeria during the study period.

Mutation analysis of mpox genome sequences 
(2017–2023)
A detailed mutation analysis of 96 mpox clade IIb genome 
sequences collected across Nigeria between 2017 and 2023 
revealed numerous amino acid changes, suggesting ongo-
ing viral adaptation. A total of 361 unique mutations were 
identified, spanning various viral genes involved in rep-
lication, transcription, structural integrity, and immune 
modulation. This is shown in Table 1.

The most frequently observed mutations were 
OPG118:K606E with a frequency of 0.049483415%, followed 
by OPG180:D442N with a frequency of 0.034801523%. 
These mutations and those with an occurrence frequency 
of 0.033713975% appeared consistently in sequences from 
the 2022 outbreak onward and persisted into 2023, indicat-
ing their potential role in sustained transmission or selective 
advantage. Notably, OPG176:Q22 introduced premature 
stop codons among others, which are likely to result in trun-
cated proteins and possible loss of function.

Table 1 summarizes each identified mutation, includ-
ing gene locus, amino acid substitution, observed fre-
quency, estimated year of first appearance, and functional 
interpretation.

DISCUSSION

Since the re-emergence of mpox in Nigeria in 2017, the 
disease has presented complex epidemiologic patterns, 
manifested by f luctuating incidence rates and regional 
variations. The 2017 outbreak is an important period in 
the epidemiologic history of mpox in Nigeria, this out-
break resulted in 88 confirmed cases and 7 deaths, as 
reported by the NCDC and the WHO [18,22]. This event 
emphasizes the resurgence of mpox after decades of rel-
ative quiescence. This event was followed by repeated 
spontaneous outbreaks over the next 2 y that were marked 
by a decline in the number of confirmed cases until 2020 
in which there were no reported cases. However, by 2021 
the apparent absence of mpox cases was interrupted when 

FIGURE 3  |  Distribution of the mpox incidence in 25 states in Nigeria.
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the disease resurfaced, resulting in 34 confirmed cases 
reported from 8 states in the country, although no deaths 
were recorded (Fig 1). This outbreak highlighted the per-
sistent public health threat posed by mpox in Nigeria, 
which is characterized by unpredictable outbreak patterns 
and dynamic transmission dynamics.

In 2022 Nigeria recorded the highest annual incidence 
of mpox, which led to 482 confirmed cases and 7 deaths. 
The 2022 outbreak represents a significant surge in disease 
outbreaks compared to previous years, suggesting a likely 
shift in the virus transmission dynamics, perhaps driven by 
changes in viral genetic adaptations, human behavior, or 
ecologic factors. By 2023 Nigeria recorded a sharp decline 
in the incidence of mpox with only 55 confirmed cases 
and no deaths, demonstrating the unpredictable charac-
teristics of mpox outbreaks. However, by the end of 2024 

the number of confirmed cases rose again by nearly 100%, 
resulting in 92 confirmed cases with no reported fatalities. 
The cumulative total of confirmed mpox cases in Nigeria 
from 2017–2024 reached 731, with 16 reported deaths 
[8,14]. These f luctuating trends highlight the complex 
epidemiologic landscape of mpox in Nigeria and empha-
size the necessity for continuous surveillance, genomic 
monitoring, and adaptive public health interventions.

Observation from the geospatial analysis conducted 
in this study revealed that significant regional disparities 
occurred across Nigeria (Fig 2). Our research revealed that 
the south-south and south-east regions of Nigeria had the 
highest frequencies of mpox cases, while the southwestern 
regions recorded lower incidences and the north-central 
and northern regions recorded the lowest incidences dur-
ing the study years. For example, Rivers State, which is 

FIGURE 4  |  Phylogenetic analysis of 153 MPXV selected genomes within Nigeria from 2017–2024.
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located in the south-south region, recorded the highest 
number of confirmed cases (25), which was followed by 
Bayelsa State within the same region (17). In the south-east, 
Imo State reported the highest incidence of mpox infec-
tions (14). Although the south-west region also presented a 
significant number of cases in Lagos State (16). This num-
ber was most likely due to the status of Lagos State as the 
economic hub in Nigeria, which is typically character-
ized by a high population density, increased mobility, and 
complex socio-economic interactions. Internal migration 
patterns into Lagos State may have catalyzed spread of the 
disease, which highlights the part of urbanization in shap-
ing disease dynamics. Other south-western states reported 
fewer to no cases.

Conversely, the north-central and northern regions 
were the least affected regions, with the exception of the 
Federal Capital Territory (FCT), which reported a con-
siderable number of cases (6) compared to other north-
central and northern states. The higher incidence in the 
FCT may be linked to factors similar to those observed in 
Lagos State, including high population mobility and dense 
socio-economic activities (Fig 3).

These observed regional differences suggest that mpox 
transmission dynamics in Nigeria could be attributed to 
a combination of demographic, environmental, socio-
economic, and cultural factors, including population 
density, human-animal interactions, human-human 
interactions, and healthcare access. In addition, ecologic 
inf luences, such as vegetation type and climatic condi-
tions, could have a role in the regional mpox distribution, 
as observed in other endemic countries, like the DRC [7]. 

The observed spatial distribution patterns suggests that 
mpox may be more prevalent in rainforest regions com-
pared to savanna and arid areas, highlighting the need for 
region-specific public health interventions.

One significant challenge in Nigeria is the problem 
of underreporting mpox cases. This challenge poten-
tially obscures the true epidemiologic burden of mpox 
in Nigeria. Contributing factors to this problem include 
inadequate laboratory infrastructure, limited surveillance 
systems, and insufficient diagnostic capacities, particu-
larly in rural and remote areas. In addition, socio-cultural 
factors, such as stigmatization, poverty, and poor health-
care-seeking behaviors, further worsen this problem. 
Other factors include asymptomatic infections and poten-
tial sexual transmission, which also complicate accurate 
case detection and reporting [23,24]. These limitations 
hinder comprehensive epidemiologic assessments and 
impede effective public health responses. Addressing these 
challenges requires strengthening the public health infra-
structure in Nigeria, enhancing laboratory capacity and 
implementing community-based surveillance strategies to 
improve case detection and reporting accuracy.

Phylogenetic analysis of mpox genomes in Nigeria 
(Fig  4) revealed the predominance of lineage A.2.3, 
accounting for 53 genomes, followed by lineage A with 
37 genomes and lineage A.2 with 24 genomes. The least 
represented lineages were A.1 and A.2.1, with only one 
genome each. The phylogenetic tree showed distinct clus-
tering patterns with lineage A positioned near the base, 
indicating emergence of lineage A during the early phase 
of the mpox epidemic in Nigeria between 2017 and 2018. 
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FIGURE 5  |  Mutation analysis of mpox genome sequences (2017–2023).
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This temporal clustering suggests that lineage A represents 
the ancestral variant of the epidemic. In contrast, line-
age A.2.3 was predominantly observed during the 2022 
outbreak, coinciding with the largest recorded epidemic 
of mpox in Nigeria. The predominance of lineage A.2.3 
during this period suggests potential genetic adaptations 
that may have enhanced transmissibility or fitness, con-
tributing to the observed epidemiologic surge.

Furthermore, other lineages within clade IIb, including 
A.2, A.2.2, and A.3, were identified during the peak of the 
2022 outbreak, ref lecting the evolutionary dynamics and 
adaptation of the virus to changing epidemiologic land-
scapes. Notably, lineage A.3, which was sparsely recorded 
in 2017, showed a marked increase in 2022, highlight-
ing the temporal and genetic diversity of mpox in Nigeria 
(Fig 5). The lineage clustering during specific periods 
suggests that different lineages may have distinct epide-
miologic characteristics, inf luenced by selective pressures, 
host-pathogen interactions, and environmental factors. 
These findings provide valuable insights into the evolu-
tionary dynamics of mpox in Nigeria, emphasizing the 
importance of genomic surveillance to monitor emerging 
lineages and potential variants of concern.

Demographic analysis revealed that males accounted for 
70% of mpox cases with the majority within the 21–40 
y age range [14,22]. This trend may be linked to occu-
pational exposure and behavioral factors, such as hunt-
ing, farming, and increased mobility, associated with this 
demographic group. Additionally, socio-cultural practices 
and gender-specific roles may contribute to the observed 
gender disparity. The geographic clustering of cases in 
urban centers like Lagos State and the FCT suggests that 
high population density, urbanization, and increased 
socio-economic interactions have significant roles in 
mpox transmission dynamics. These findings highlight 
the need for targeted public health interventions, includ-
ing risk communication, vaccination campaigns, and 
community engagement strategies, tailored to high-risk 
populations.

Recent clinical trial results, notably the PALM007 and 
STOMP trials, have raised concerns regarding the reduced 
efficacy of tecovirimat, the primary antiviral agent used 
for mpox treatment (DOI: 10.1016/j.ejim.2025.01.031) 
[25]. These findings suggest that reliance on tecovirimat 
alone may not be sufficient for managing future mpox 
outbreaks, especially with the rising prevalence of clade I 
mpox, which disproportionately affects children < 15 y of 
age. While this study focused on clade II mpox dynamics 
in Nigeria, the insights gained from genomic surveillance 
are equally critical for clade I monitoring. Continuous 
genomic surveillance can help detect emerging antiviral 
resistance mutations, track the spread of more virulent 
lineages, and inform the design of updated therapeutic 
strategies. Strengthening molecular surveillance efforts 
for clades I and II mpox is essential to ensure early detec-
tion of clinically significant viral adaptations and to guide 

effective outbreak responses and clinical management 
protocols.

The mutation analysis (Fig 5) revealed several recur-
rent non-synonymous mutations in the mpox clade IIb 
genomes from Nigeria (Table 1). The emergence and rise 
in frequency of mutations, such as K606E, D442N, and 
E553K, during the 2017 outbreak period that persisted 
after 2022 suggest possible adaptive changes that may have 
contributed to increased transmission or viral fitness.

Although the functional impacts of these specific muta-
tions require further experimental validation, similar 
mutations in other orthopoxviruses have been associated 
with host immune evasion and enhanced replication effi-
ciency [26].

Many of the mutations affected genes linked to critical 
viral functions, such as mutations in OPG113 and OPG145 
which are associated with transcription regulation, and 
mutations here may inf luence the timing or efficiency 
of viral gene expression. OPG191 and OPG205 encode 
envelope-associated proteins; mutations in these regions 
(E452K, P103S, respectively) impact viral entry, mem-
brane fusion, or immune evasion. The OPG118:K606E 
mutation affects replication fidelity or host adaptation.

Approximately 70% of all observed mutations first 
appeared in or after 2022, suggesting that the virus has 
undergone notable genomic changes since the start of the 
2022 mpox resurgence in Nigeria. Several of these muta-
tions became prevalent, supporting the hypothesis that 
they may confer adaptive advantages in transmission, host 
interaction, or immune evasion (Table 1).

LIMITATIONS

The study was limited by the reliance on publicly available 
genomic sequences, which may result in underrepresenta-
tion of certain regions with limited sequencing capacity, 
leading to potential biases in lineage distribution analysis. 
Additionally, the absence of functional analyses to corre-
late genetic variations with phenotypic outcomes, such as 
transmissibility or virulence, limited the ability of the study 
to draw definitive conclusions about lineage behavior.

CONCLUSION

This analysis provided crucial insights into the complex 
epidemiology, genomic diversity, and spatial distribution 
of mpox in Nigeria, emphasizing the dynamic interplay 
between viral genetics, human behavior, and environ-
mental factors. The identification of lineage A.2.3 as the 
most prevalent variant during the 2022 outbreak under-
scores a potential role in the observed epidemiologic surge. 
These findings underscore the importance of continuous 
genomic surveillance, region-specific public health strat-
egies, and integrated socio-epidemiologic approaches 
to effectively manage and control mpox outbreaks in 
Nigeria. Addressing underreported challenges, enhanc-
ing laboratory capacity, and strengthening surveillance 
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systems are critical to achieving effective mpox control 
and prevention in Nigeria.
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