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Abstract
This study incorporated 12 years of evidence (2010–2022) on Mpox epidemiology, vaccination, and clinical patterns in the Central African
Republic (CAR), providing insights to inform targeted control strategies for this re-emerging threat. This systematic review andmeta-analysis
were conducted in accordance with PRISMA guidelines. Literature searches were performed using PubMed, Scopus, ScienceDirect, Web
of Science, Embase, the Cochrane Library, and AJOL. A random-effects model was used to pool estimates in R version 4.5.2. A p-value
of <0.05 was considered statistically significant. A total of seven studies conducted between 1984 and 2023 were included in the analysis.
The findings revealed a pooled severity rate of 60.92% (95% confidence interval [CI]: 47.54–72.83), with the highest estimate observed in
Health Region 6 at 77.27% (95%CI: 55.64–90.21). Prior to the globalMpox outbreak in 2022, the case fatality rate (CFR) among confirmed
cases was 10.71% (95%CI: 4.52–23.28). The Eastern Health Regions reported a higher CFR of 10.81% (95%CI: 4.03–25.93), whereas the
Western Regions reported a CFR of 0.00% (95% CI: 0.00–100.00). Among suspected cases, the CFR was 12.13% (95% CI: 5.59–24.34),
with a slight decrease to 9.09% (95% CI: 0.23–41.28) following 2022. This geographic disparity persisted, with higher rates observed in the
Eastern Regions (9.95%; 95% CI: 3.39–22.71) compared with the Western Regions (5.26%; 95% CI: 0.74–29.39). Vaccination uptake in
CARwas 20.00% (95%CI: 10.33–35.17). The clinical profile included fever (91.1%; 95%CI: 42.9–99.3), rash (85.5%; 95%CI: 75.7–91.8),
and lymphadenopathy (57.0%; 95% CI: 34.3–77.1). The Central African Republic is among the African countries most affected by Mpox.
The disease burden is characterized by high severity, elevated mortality, and suboptimal vaccine coverage, particularly in the eastern regions.
To prevent future outbreaks in the country, these findings highlight the need to improve vaccine distribution, prioritize high-risk populations,
and strengthen surveillance systems, including genomic sequencing capacity. Context-specific interventions, such as community education
on preventive measures and healthcare worker training, may further contribute to reducing Mpox-related morbidity and mortality.
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1. Introduction

Mpox is an infectious viral disease caused by the monkey-
pox virus (MPXV) [1]. In 2022, the World Health Organi-
zation (WHO) declared Mpox a Public Health Emergency
of International Concern; it was declared a PHEIC again
in August 2024, highlighting the continuing global health
threat posed by the disease [2]. As of May 2025, a total of
142,151 confirmed Mpox cases and 328 deaths had been
reported across 133 countries globally, corresponding to
a case fatality rate (CFR) of 0.23% [3].

By June 2025, theMPXV clade Ib was responsible for
community transmission of Mpox in several African coun-
tries [4]. Human-to-human transmission was reported in
countries including Burundi, the Democratic Republic of
the Congo, Ethiopia, Kenya, Malawi, Rwanda, South Su-
dan, Tanzania, Uganda, and Zambia. The Democratic Re-
public of the Congo (DRC) reported the highest number of
confirmed Mpox cases in Africa in 2025 [4]. Since its ini-
tial identification in the Democratic Republic of the Congo
(DRC), MPXV has spread to neighboring non-endemic
African countries. These include the Central African Re-
public (CAR) and the Republic of the Congo, where studies
have reported ongoing community transmission [5,6].

To prevent avoidable deaths in both hospital and
community settings, the response of health authorities
in the Central African Republic (CAR) to this public
health threat should be grounded in robust surveillance
and healthcare systems capable of early identification, ac-
curate diagnosis, and prompt management of all notified
cases [7]. This represents a major concern, as under-
resourced health systems, such as those in the Central
African Republic (CAR), may be rapidly overwhelmed
by the burden and severity of Mpox outbreaks. In addi-
tion, marginalized and hard-to-reach populations, includ-
ing refugees, internally displaced persons, nomadic com-
munities, and migrants, may have limited access to health-
care services, thereby increasing their vulnerability to the
disease [8]. The situation in the Central African Republic
(CAR) is particularly sensitive in the context of this out-
break, given its socioeconomic and political conditions.
The country is among the least developed globally, and
its socioeconomic status has been severely affected by
decades of political instability, armed conflict, and large-
scale population displacement [9]. This has resulted in
high levels of poverty and food insecurity, with a signif-
icant proportion of the population living under precari-
ous conditions and having limited access to basic neces-
sities such as clean water and sanitation facilities. In
many communities, reliance on traditional healers and in-
formal healthcare providers may delay timely diagnosis
and appropriate management of infectious diseases such

as Mpox, thereby potentially exacerbating transmission
and hindering effective public health responses [10,11]. In
this context, prevention remains a key strategy for control-
ling the spread of the disease within endemic hotspots and
across the country.

Implementing immunization programs for popula-
tions at the highest risk of Mpox infection may strengthen
the public health response to the outbreak [12,13]. These
high-risk groups include individuals living in close prox-
imity to wildlife reservoirs, particularly in forested, rural,
and remote areas, where there is often a severe shortage
of qualified healthcare personnel, medical supplies, and
diagnostic capacity [5].

Most previous evidence on Mpox in the Central
African Republic (CAR) has been based on small sample
sizes, thereby limiting the generalizability of findings at
the national level [5,14–16]. A clear understanding of the
disease’s evolution and regional distribution in this con-
text is essential for designing and implementing effective
Mpox prevention and control strategies tailored to the spe-
cific realities of CAR. Therefore, this study aimed to pro-
vide insights into the epidemiological and clinical profiles
of multiple Mpox outbreaks reported in CAR.

2. Methods

2.1. Study Design

The study protocol was not prospectively registered. How-
ever, the review was conducted in accordance with
PRISMA guidelines [17].

2.2. Operational Definitions

In the primary studies included, a suspected Mpox case
was defined as an individual presenting with a vesicular or
pustular rash characterized by deep-seated, firm pustules,
along with at least one of the following symptoms: fever
preceding the rash, lymphadenopathy (inguinal, axillary,
or cervical), or the presence of pustules or crusts on the
palms of the hands or soles of the feet. A case was de-
fined as laboratory-confirmed Mpox if at least one speci-
men yielded a positive result in anOrthopoxvirus-specific
assay, Mpox-specific real-time polymerase chain reaction
(RT-PCR), or viral culture [18,19]. Cases were classified
as severe or critical (requiring hospitalization) if one or
more of the following were present: extensive lesions
(>100), hemorrhagic or pustular lesions, mucosal involve-
ment (oral, genital, or conjunctival), or systemic compli-
cations. Systemic complications included high fever (>39
◦C), altered general condition, sepsis, encephalitis, sec-
ondary bacterial infections, hypotension, septic shock, se-
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vere dehydration, and keratitis, which may lead to corneal
scarring and blindness [4,18,20]. Vaccination uptake was
defined as the proportion of individuals who reported hav-
ing received an Mpox vaccine or who presented docu-
mented evidence of vaccination, such as an Mpox vacci-
nation card [12,21].

2.3. Literature Search Strategy

Literature searches were conducted in PubMed, Scopus,
ScienceDirect, Web of Science, Embase, the Cochrane
Library, and AJOL to identify relevant studies. The
screening process involved an initial review of the titles
and abstracts of each retrieved study. A combination of
keywords and Medical Subject Headings (MeSH) terms,
along with Boolean operators, was used to refine the
search strategy across all databases (Supplementary File
S1, Supplementary Table S1). To ensure completeness,
additional manual searches were conducted to identify rel-
evant publications not captured in electronic databases, in-
cluding Google Scholar, where the first 1,000 entries were
screened without applying filters. Furthermore, the refer-
ence lists of included studies were reviewed to identify
additional eligible articles. The final literature search was
completed in February 2025.

2.4. Eligibility Criteria

Inclusion criteria: This systematic review and meta-
analysis included all eligible reports, including preprints,
regardless of study design, that documented Mpox in the
Central African Republic (CAR). Only articles published
in English or French were considered, and no restrictions
were applied to the publication date.

Exclusion criteria: Studies whose research focus
deviated from the objectives of the present review or du-
plicated findings from existing reports were excluded. In
addition, letters to the editor, commentaries, and reports
that did not specify sample size were not included.

2.5. Data Extraction

A structured Microsoft Excel 2016 spreadsheet was used
to extract and compile data from all included studies. The
data extraction checklist included the first author’s name,
year of publication, study region, study design, setting,
number of suspected, confirmed, severe, and fatal cases,
number of individuals who received the Mpox vaccine,
sample size, and number of reported clinical manifesta-
tions. Two authors independently assessed each article for
quality and relevance. Discrepancies between the review-
ers were resolved through discussion, with input from a
third reviewer to achieve consensus.

2.6. Data Quality Assessment

The quality of the included studies was assessed us-
ing the Joanna Briggs Institute (JBI) critical appraisal
tool for cross-sectional studies, particularly those gener-
ated from outbreak surveillance and investigation activi-
ties [22]. For cross-sectional studies, the assessment cri-
teria included a clear definition of inclusion criteria, com-
prehensive description of study participants and settings,
validity and reliability of exposure measurements, use of
objective and standardized outcome assessment criteria,
identification of potential confounding factors, implemen-
tation of appropriate strategies to address them, and the ap-
propriateness of statistical methods used. A binary score
of 0 [no or unclear] or 1 [yes] was assigned after evaluat-
ing each criterion. The overall risk of bias was categorized
as low (>50%), moderate (>25–50%), or high (≤25%).

2.7. Outcome Measurement

The primary outcomes of this systematic review and
meta-analysis were Mpox severity and case fatality rate
(CFR). The secondary outcomes included vaccination up-
take and the clinical manifestations among suspected and
confirmed cases. The Mpox severity rate was determined
by calculating the proportion of confirmed cases with se-
vere or critical Mpox. The case fatality rate (CFR) was
calculated by dividing the number of deaths by the total
number of suspected or confirmed cases. The Mpox vac-
cination uptake rate (coverage) was obtained by dividing
the number of individuals who received the vaccine by the
number of eligible participants. The frequency of each
clinical manifestation was calculated by dividing the num-
ber of reported events (symptoms or signs) by the total
number of suspected or confirmed cases.

2.8. Statistical Analysis and Synthesis

The I2 statistic was used to assess heterogeneity of pooled
estimates between studies. It was categorized as low
(<25%), moderate (25−75%), or high (>75%). Subgroup
analyses were performed to examine temporal trends
(study period), geographical differences (study location),
and disease burden. The disease burden cutoff was de-
fined based on the median number of suspected or con-
firmed cases reported across the included studies. Given
the evolving case definitions and diagnostic approaches,
as well as conflict-related disruptions and clinical and epi-
demiological heterogeneity, a random-effects model was
preferred over a fixed-effects model for the analysis of
primary outcomes. Timeframes for this analysis were de-
fined in relation to the global outbreak that prompted an
enhanced international response [23]. Generalized linear
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mixed models (GLMM), combined with the logit transfor-
mation (PLOGIT), were applied to stabilize variance in
pooled binomial proportions [24]. This approach is well
suited for meta-analyses of binary or proportion data, as
it directly models binomial outcomes and accommodates
studies reporting 0% or 100% events without the need for
continuity corrections. All analyses were performed using
the “meta” package in R version 4.5.2 [25].

2.9. Publication Bias and Sensitivity
Analysis

A funnel plot was used to visually assess publication bias.
The absence of publication bias was inferred from the ob-
served symmetry of the inverted funnel shape. To further

evaluate potential bias, Egger’s regression test and Begg’s
rank correlation test were performed. Sensitivity analysis
was conducted by sequentially excluding one study at a
time to assess the robustness of the pooled estimates.

3. Results

3.1. Study Selection

The initial search yielded 604 records (595 from online
databases and 9 from other sources). After removing 26
duplicates, 578 records were screened based on title, ab-
stract, and full-text assessment. Ultimately, seven studies
met the inclusion criteria and were included in the analy-
sis [5,14–16,26–28] (Figure 1).

Figure 1: PRISMA diagram flow from study identification to inclusion in the meta-analysis.

3.2. Characteristics of Included Reports

A total of seven studies were included in the final analy-
sis. These studies reported findings spanning from 2010
to 2022 and involved populations from both community
and hospital settings. The included studies were con-

ducted at the national level or across different regions of
the Central African Republic, including Regions 2, 4, and
6. All studies employed surveillance and outbreak inves-
tigation methodologies for data collection and used non-
probability sampling techniques (Table 1).
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Table 1: Characteristics of included studies.

Author Study
Year 1 Region Setting Study

Population Sampling Risk of Bias Outcome of
Interest Summary of Findings

Durski et al.
[28] 2017 Multicentric Community General

population
Non-

probabilistic Moderate Case fatality
rate

Since 2016, cases have been confirmed in
the Central African Republic (19 cases),
the Democratic Republic of the Congo
(>1000 reported per year), Liberia (two),
Nigeria (>80), the Republic of the Congo

(88), and Sierra Leone (one). The
reemergence of monkeypox is a global

health security concern.

Berthet et al.
[15] 2010 NR Community General

population
Non-

probabilistic Low
Severity and
case fatality

rates

In June 2010, two teenage boys in the
Central African Republic developed

pustular skin lesions after eating a wild
rodent, later confirmed as monkeypox
virus (identical to the DRC strain from a
2001 outbreak). Both recovered after
isolation and treatment, highlighting
monkeypox’s zoonotic risk in forested

regions.

Kalthan
et al. [26] 2016 Region 4 Community General

population
Non-

probabilistic Low

Severity, case
fatality, and
vaccine

uptake rates

A study identified 26 monkeypox cases,
with the highest attack rates in children
(<10 years) and young adults (21–30

years). The overall attack rate was 5 per
1000 inhabitants; severe disease occurred

predominantly (87.5% of cases) in
unvaccinated younger individuals.

Kalthan
et al. [16] 2015 Region 6 Community General

population
Non-

probabilistic Low
Severity and
case fatality

rates

A 2015–2016 monkeypox outbreak in
Bangassou, Central African Republic,
affected 12 patients (mostly adults aged
31–40 and children under 10), with a 25%

fatality rate (67% in children). The
disease, characterized by fever, rash, and
lymphadenopathy (54.5%), had an attack
rate of 0.2/1000 inhabitants, underscoring

the need for isolation, community
education, and surveillance of animal

reservoirs to curb transmission.
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Table 1: Cont.

Author Study
Year 1 Region Setting Study

Population Sampling Risk of Bias Outcome of
Interest Summary of Findings

Nakoune
et al. [14] 2016 Region 6 Community

General
population

and healthcare
workers

Non-
probabilistic Moderate

Severity and
case fatality

rates

A 2015/2016 familial monkeypox
outbreak in the Central African Republic
infected 10 individuals through household,

healthcare, and transport-related
transmission. The Zaire genotype strain
caused characteristic fever and skin
lesions, with two fatal pediatric cases
highlighting the disease’s severity in

children.

Besombes
et al. [27] 2018 Region 1 Community

General
population

and healthcare
workers

Non-
probabilistic Moderate

Severity, case
fatality, and
vaccine

uptake rates

In September 2018, a monkeypox
outbreak involving an Aka Pygmy family
in the Central African Republic began
when a 25-year-old woman developed
symptoms after butchering wild animals,
leading to three waves of intrafamilial

transmission that ultimately infected five
family members. While PCR confirmed
six cases (including three children),

serologic evidence suggested that prior
Orthopoxvirus exposure may have limited
secondary spread, highlighting the role of

zoonotic exposure and the waning
protection conferred by historic smallpox

vaccination campaigns.

Besombes
et al. [5] 2022 Region 2 Community General

population
Non-

probabilistic Low
Severity and
case fatality

rates

A November 2021 monkeypox outbreak in
the Central African Republic originated
from a hunter’s contact with a primate,
sparking four transmission waves across
two families with a 59.5% secondary
attack rate (14 confirmed cases). The

clade I virus caused severe complications
(63.2% of cases), including

bronchopneumonia and skin sequelae,
with 4% mortality, demonstrating both the
high transmissibility and clinical severity
of endemic strains that risk international

spread
1 Date of study completion; NR: Not reported; PCR: Polymerase Chain Reaction.
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3.3. Disease Severity Among Confirmed
Mpox Cases

The overall pooled Mpox severity rate among confirmed
cases was 60.92% (95% confidence interval (CI): 47.54–
72.83; I2 = 9.7% and p = 0.351) (Figure 2).

Subgroup analysis by study period revealed a non-
significant decrease in Mpox severity rate from 66.00%

(95% CI: 51.95–77.70; n = 4 reports) before 2022 [14–
16,26] to 42.86% (95% CI: 17.66–71.14; n = 1 report)
after 2022 [5]. The highest severity rate was observed
in region 6 (77.27%; 95% CI: 55.64–90.21; n = 2 re-
ports) [14,26]; however, no statistically significant dif-
ferences were found in severity rates across regions (p =
0.245) (Table 2 and Supplementary File S2, Supplemen-
tary Figures S1–S3).

Figure 2: Pooled severity rate of Mpox cases in CAR.

Table 2: Subgroup meta-analysis of confirmed Mpox severity rate pooled estimates in CAR.

Subgroup Confirmed
Cases

Event Rate
1 (%)

95% CI Limits 1
Number
of Studies

Heterogeneity Statistic 1

Lower Upper I2(%) p-Value

Period 2

˂2022 50 66.00 51.95 77.70 4 0 0.630
2022+ 14 42.86 17.66 71.14 1 - -
Region
Region 2 14 42.86 17.66 71.14 1 - -
Region 4 26 61.54 40.57 79.77 1 - -
Region 6 22 77.27 55.64 90.21 2 0 0.463

Not specified 2 0.00 0.00 84.19 1 - -
Participant

General population 54 58.52 40.09 74.84 4 26.6 0.252
General population and HCW 10 70 34.75 93.33 1 - -

1 Random effects model; CI: Confidence interval; 2 Period before and after the 2022 global outbreak; HCW: Healthcare worker.

3.4. Mortality Among Confirmed Mpox
Cases

The pooled CFR among confirmed Mpox cases was
10.71% (95% CI: 4.52–23.28; I2 = 0.0% and p = 0.894)
(Figure 3).

All included studies were conducted prior to the
global outbreak. Geographical trend analysis indicated

that the highest mortality was recorded in the Eastern
Health Regions (10.81%; 95% CI: 4.03–25.93) [14,16,
26,28], whereas the Western Health Regions reported no
deaths (0.00%; 95% CI: 0.00–100.00) [28]. However,
these findings should be interpreted with caution due to
the small sample size of studies conducted in the Western
Health Regions (n = 8 participants) (Table 3 and Supple-
mentary File S3, Supplementary Figures S1–S3).
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Figure 3: Pooled case fatality rate among confirmed Mpox cases in CAR.

Table 3: Subgroup meta-analysis of confirmed Mpox case fatality rate pooled estimates in CAR.

Subgroup Confirmed
Cases

Event Rate
1 (%)

95% CI Limits 1
Number
of Studies

Heterogeneity Statistic 1

Lower Upper I2(%) p-Value

Region
Region 1 2 0.00 0.00 84.19 1 - -
Region 2 6 0.00 0.00 45.93 1 - -
Region 4 26 3.85 0.10 19.64 1 - -
Region 6 28 17.86 7.63 36.38 3 0.0 0.962

Multicentric 12 25.00 5.49 57.19 1 - -
Not specified 4 0.00 0.00 100.00 2 0.0 1.000
Region group

Western 8 0.00 0.00 100.00 2 0.0 1.000
Eastern 54 10.81 4.03 25.93 4 5 0.368

Multicentric 12 25.00 5.49 57.19 1 - -
Not specified 4 0.00 0.00 100.00 2 - -
Participant

General population 68 8.56 2.51 25.34 8 0.0 0.894
General population and HCW 10 20.00 2.52 55.61 1 - -

1 Random effects model; CI: Confidence Interval; Western = Health Regions 1 and 2; Eastern = Health Regions 4 and 6; HCW: Healthcare worker.

3.5. Case Fatality Rate Among
Suspected Mpox Cases

The pooled CFR among suspected Mpox cases was
12.13% (95% CI: 5.59–24.34; I2 = 0.0% and p = 0.897)
(Figure 4).

The subgroup analysis showed a modest decline
in the case fatality rate (CFR) among suspected Mpox
cases from the pre-2022 period (12.19%; 95% CI: 4.65–
28.34) [14–16,26,28] to the post-2022 period (9.09%;

95% CI: 0.23–41.28) [5]. Geographical disparities were
observed, with higher case fatality rates (CFRs) in the
Eastern Health Regions (9.95%; 95% CI: 3.39–22.71)
than in the Western Health Regions (5.26%; 95% CI:
0.74–29.39). The general population CFR (10.00%, 95%
CI: 3.56–29.30) [5,15,16,26,28] aligns with overall trends,
with no significant heterogeneity detected (I2 = 0.0–1.6%)
across subgroups (Table 4 and Supplementary File S4,
Supplementary Figures S1–S4).
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Figure 4: Pooled case fatality rate among suspected Mpox cases in CAR.

Table 4: Subgroup meta-analysis of suspected Mpox case fatality rate pooled estimates in CAR.

Subgroup Suspected
Cases

Event Rate
1 (%)

95% CI Limits 1
Number
of Studies

Heterogeneity Statistic 1

Lower Upper I2(%) p-Value

Period 2

˂2022 83 12.19 4.65 28.34 9 0.0 0.877
2022+ 11 9.09 0.23 41.28 1 - -
Region
Region 1 2 0.0 0.18 33.87 1 - -
Region 2 17 5.88 0.82 32.03 2 0.0 0.999
Region 4 26 3.85 0.10 19.64 1 - -
Region 6 33 15.15 6.45 31.62 3 0.0 0.746

Multicentric 12 25.00 5.49 57.19 1 - -
National 14 7.14 0.18 33.87 1 - -

Not specified 4 0.00 0.00 99.99 2 0.0 0.999
Region group

Western 19 5.26 0.74 29.39 3 0.0 1.000
Eastern 59 9.95 3.99 22.71 4 1.6 0.384

Multicentric/National 12 25.00 5.49 57.19 1 - -
Not specified 4 0.00 0.00 99.99 2 0.0 0.999
Participant

General population 125 11.00 3.56 29.30 14 0.0 0.848
General population and HCW 15 13.33 1.66 40.46 1 - -

1 Random effects model; CI: Confidence interval; 2 Period before and after the 2022 global outbreak; Western = Health Regions 1 and 2; Eastern =
Health Regions 4 and 6; HCW: Healthcare worker.

3.6. Mpox Vaccine Uptake

The pooled vaccination uptake estimate in the Central
African Republic (CAR) was 20.00% (95% CI: 10.33–

35.17), indicating that approximately eight out of ten in-
dividuals had not received active immunization against
Mpox (Figure 5).
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Figure 5: Pooled Mpox vaccination uptake rate in CAR.

3.7. Clinical Patterns of Mpox

The most frequently reported clinical manifestations
among confirmed Mpox cases were fever and rash, with
pooled prevalence estimates of 91.05% and 85.53%, re-

spectively. Other commonly reported symptoms included
chills or sweating (90.00%) and photophobia (88.89%);
however, each was reported in only one study [5,14–
16,26,27] (Table 5 and Figure 6).

Figure 6: Clinical profile of confirmed Mpox cases in CAR.
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Table 5: Clinical manifestations of confirmed Mpox cases in CAR.

Rank Clinical
Manifestation

Confirmed
Cases Examined

(n)

Frequency
(%) 95% CI Limits k Heterogeneity

Statistic Model

Lower Upper I2 (%) p-Value

1 Fever 70 91.05 42.88 99.28 5 74.1 0.004 Random
2 Chills or sweat 10 90.00 55.50 99.75 1 - - -
3 Light sensitivity 9 88.89 51.75 99.72 1 - - -
4 Rash 76 85.53 75.72 91.80 6 15.8 0.312 Fixed
5 Oral lesions 20 59.16 8.56 95.73 2 86.5 0.007 Random

6 Pruritus or itchy
lesion 46 58.57 31.53 81.27 3 59.1 0.087 Random

7 Genital lesions 19 57.43 8.76 94.99 2 85.4 0.009 Random
8 Lymphadenopathy 58 57.00 34.27 77.12 4 57.2 0.072 Random
9 Fatigue or asthenia 20 55.00 33.62 74.68 2 0.0 0.999 Fixed
10 Palm lesions 20 50.00 3.03 96.97 2 88.5 0.003 Random
11 Sole lesions 19 48.36 3.12 96.46 2 87.8 0.004 Random
12 Lesions 12 41.67 15.17 72.33 1 - - -
13 Headache 45 39.22 7.56 83.58 3 78.5 0.010 Random

14 Sore throat or
dysphagia 35 37.87 11.67 73.76 2 83.5 0.014 Random

15 Myalgia 45 37.78 24.94 52.59 3 0.0 0.5770 Fixed
16 Cough 36 34.18 5.91 81.10 2 89.7 0.002 Random
17 Conjunctivitis 20 31.14 6.38 75.00 2 77.4 0.035 Random

18 Hemorrhagic skin
lesions 9 22.22 2.81 60.01 1 - - -

19 Bedridden status 10 20.00 2.52 55.61 1 - - -
20 Vomiting or nausea 10 20.00 2.52 55.61 1 - - -
21 Diarrhea 9 11.11 0.28 48.25 1 - - -
22 Dyspnea 10 10.00 0.25 44.50 1 - - -
23 Facial oedema 10 10.00 0.25 44.50 1 - - -
24 Hypothermia 10 10.00 0.25 44.50 1 - - -

k = Number of studies; CI: Confidence interval.

3.8. Publication Bias and Sensitivity
Analysis

Publication bias could not be reliably assessed for the
severity rate, mortality rate among confirmed cases, and
vaccination uptake rate due to the limited number of in-
cluded studies. However, Egger’s linear regression test
and Begg’s rank correlation test indicated no statistically
significant publication bias for the case fatality rate (CFR)
among suspected cases (Supplementary File S2, Supple-
mentary Figure S4; Supplementary File S3, Supplemen-
tary Figure S4; Supplementary File S4, Supplementary
Figure S5; and Supplementary File S5, Supplementary
Figure S1).

Sensitivity analysis was performed to evaluate the
influence of individual studies and potential outliers on
the overall results. The analysis demonstrated that no sin-
gle study had a significant effect on the pooled estimates
(Supplementary Files S2, S3, S4; Supplementary Figure
S5).

4. Discussion

This comprehensive systematic review and meta-analysis
synthesized evidence from seven studies conducted in the
Central African Republic (CAR) between 2010 and 2022.
The findings provide insights into the epidemiological,
clinical, and public health patterns of Mpox in CAR.

The observed case fatality rate (CFR) among con-
firmed cases was 10.71%, which is higher than that re-
ported in recent global outbreaks, where most studies have
consistently documented CFRs below 1% [6,23,29]. How-
ever, these findings corroborate earlier evidence from the
Democratic Republic of the Congo (DRC), where surveil-
lance reports conducted between 2001 and 2013 revealed
case fatality rates ranging from 6% to 10.6%, particularly
among children and unvaccinated individuals [30,31]. Fur-
thermore, similar mortality rates were described in the
CAR during earlier outbreaks in the 1980s [32]. The high
CFR in CAR could be attributed to several factors, includ-
ing the endemic circulation of the more virulent Clade I
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Mpox virus, limited access to healthcare services, poor
health-seeking behavior, and frequent delays in case de-
tection and isolation, particularly in rural communities [33,
34]. These findings highlight the need for strengthened and
resilient healthcare systems to reduce mortality.

The analysis showed a higher case fatality rate
among confirmed Mpox cases in the Eastern Health Re-
gions (10.81%) than in the Western Regions (0.0%). The
Eastern areas include regions most affected by the pro-
longed conflict following the 2013 armed conflict, in-
cluding Haute-Kotto, Vakaga, Mbomou, and Ouham [35].
These regions have experienced repeated armed violence,
mass displacement, and targeted attacks on health facil-
ities, which have severely compromised access to health-
care services. Médecins Sans Frontières and other human-
itarian organizations have reported recurrent looting, de-
struction of infrastructure, and limited access to essential
health services in conflict-affected health districts such as
Batangafo, Bambari, and Bangassou [36]. The persistent
insecurity continues to hinder timely diagnosis, isolation,
and treatment of Mpox cases. These conflict-driven vul-
nerabilities likely contribute significantly to the elevated
mortality. This underscores the urgent need for resilient
healthcare systems capable of functioning effectively in
contexts of political instability and violence in order to
reduce Mpox-related mortality in the Central African Re-
public (CAR).

The Central African Republic’s (CAR) extensive
border with the Mpox epicenter in the Democratic Re-
public of the Congo (DRC) significantly increases the
risk of Mpox virus (MPXV) transmission, particularly in
Health Region 6, where the highest disease severity rate
was recorded. The dense forest ecosystems in this bor-
der region, combined with local populations’ reliance on
hunting, gathering, and agricultural activities, increase
human–animal interactions and thereby facilitate zoonotic
spillover [37]. The increased MPXV transmission ob-
served in these communities, as well as the heightened risk
of severe disease in this context, is likely attributable to
a combination of cross-border movement and traditional
livelihood practices in forested areas.

Among confirmed Mpox cases in the Central
African Republic (CAR), the most commonly reported
clinical manifestations included fever (91%), rash (86%),
photophobia (89%), and fatigue (55%). These clinical
presentations are consistent with earlier descriptions of
Clade I infections, which are known to cause systemic ill-
ness with associated complications. Such complications
include secondary bacterial infections, dehydration, and
acute respiratory distress [15,30]. The World Health Or-
ganization (WHO) has previously identified Clade I as be-
ing associated with more severe and widespread disease,

as well as higher rates of complications andmortality com-
pared with Clade II [38].

However, the Mpox outbreaks in 2022–2023, which
were primarily caused by Clade IIb, had milder clinical
profiles. A multinational cohort study across 16 coun-
tries reported that most patients presented with local-
ized anogenital lesions accompanied by minimal systemic
symptoms, and fewer than 10% of cases required hospi-
talization [23]. Similarly, another study observed that al-
though pain was a common symptom, particularly in cases
involving perianal lesions, life-threatening complications
were rare, and the case fatality rate was negligible [29].
In many African countries, where timely access to qual-
ity and affordable healthcare remains limited, these differ-
ences in clinical manifestations, including the occurrence
of complications, likely reflect both virological variations
and disparities in healthcare infrastructure.

Underreporting represents a major challenge in the
Central African Republic (CAR), likely leading to an un-
derestimation of the true burden of Mpox reported over
the years. Communities living in rural or remote areas
often lack access to quality healthcare, including diagnos-
tic testing and qualified healthcare workers [39]. Studies
have highlighted that several cases may go undetected for
every confirmed Mpox case in endemic areas due to in-
adequate surveillance [40]. Moreover, Mpox symptoms
can be mistaken for other endemic diseases, such as vari-
cella, measles, or bacterial skin infections, leading to mis-
classification and diagnostic delays [41]. Inadequate test-
ing capacity and suboptimal reporting rates further hinder
effective epidemic response, contact tracing, and under-
standing of viral evolution.

The review showed low vaccination uptake in the
Central African Republic (CAR) (20.0%). These findings
corroborate evidence from the neighboring Democratic
Republic of the Congo (DRC) [31]. Thismay be attributed
to vaccine hesitancy within the population, vaccine supply
constraints, and limited healthcare infrastructure. Histor-
ically, Orthopoxvirus-derived vaccination has provided
cross-protection against Mpox, with an estimated efficacy
of approximately 85% [42]. However, after the world-
wide smallpox vaccination program was discontinued in
1980, the number of susceptible individuals in endemic
regions increased [43]. Countries with weak immuniza-
tion infrastructure, such as the Central African Republic
(CAR), have consequently lacked access to newer Mpox-
specific vaccines as well as sustained protection derived
from historical smallpox vaccination programs.

Conversely, high-income countries rapidly imple-
mented targeted vaccination campaigns during the 2022
Mpox outbreak. For example, the United States adminis-
tered over 1.2 million doses of JYNNEOS, a live, non-
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replicating smallpox and Mpox vaccine, by early 2023,
prioritizing healthcare workers and high-risk populations,
including men who have sex with men [44]. Similarly,
the United Kingdom implemented a pre-exposure pro-
phylaxis campaign using a ring vaccination strategy [45].
These disparities highlight persistent global health in-
equities in vaccine distribution and research funding for
endemic countries such as the Central African Republic
(CAR), where Mpox morbidity and mortality have had
long-standing public health impacts.

5. Strengths and Limitations

This systematic review and meta-analysis provide valu-
able insights into Mpox severity, mortality, and the clin-
ical profile of confirmed cases, which may support the de-
velopment of a context-specific Mpox case definition for
the Central African Republic (CAR). The findings high-
light the continued public health importance of Mpox in
the region and underscore the need for sustained surveil-
lance, further research on vaccination uptake, and targeted
interventions to reduce the disease burden. However, this
review has several limitations. First, some deaths may
have been unreported due to study design limitations, po-
tentially leading to an underestimation of the true case fa-
tality rate (CFR). In addition, confounding due to viral
strain differences remains a concern, as the lack of com-
prehensive genomic data in many studies limits the ability
to assess clade-specific mortality rates. Surveillance bias,
particularly improved detection of milder cases in more
recent studies, may also have influenced the case fatality
rate (CFR) estimates. Additionally, the small sample sizes
in some subgroup analyses resulted in wide confidence in-
tervals, thereby limiting the precision of the findings. Fur-
thermore, studies published in languages other than En-
glish and French were not included in the search strategy.

6. Conclusions

In the Central African Republic (CAR), Mpox remains a
significant public health concern due to its high case fa-
tality and severity rates. This epidemiological profile is
largely attributable to the circulation of the more virulent
Clade I virus and reflects low vaccination coverage, lim-
ited access to healthcare services, and insufficient invest-
ment in surveillance systems for early disease detection.
These deficiencies in Mpox case management should be
further investigated and validated through future national
studies. Accordingly, improved resource allocation, tar-
geted vaccine delivery, community education, and health-
care worker training are essential to address these struc-
tural disparities in the global response to Mpox.
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