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Abstract

The mpox outbreaks observed in 2025 highlighted significant shifts in transmission
dynamics, viral clades, and public health responses, particularly in Africa. In contrast,
Sierra Leone experienced its largest mpox outbreak that year—Africa's first major Clade
[Ib epidemic—which ran from 10 January to 17 December 2025. It involved 5,442
confirmed cases among 7,110 suspected cases, a case fatality rate of 1.1%, and 22,536
contacts identified. A public health emergency was declared on 13 January 2025.
Transmission peaked in epidemiological week 20 (May 2025) with 654 confirmed cases.
The burden was highest in Western Area Urban (55.4%, 3,014 cases), Western Area Rural
(19.9%), and Bombali (6.1%). Cases predominantly affected young adults aged 20-39
years (median age 26) and males (52.5%). Key affected groups included sex workers,
children under 15 years (6.5%), and pregnant women (1.6%). High population density in
Freetown, limited resources, weak coordination, misinformation, and surveillance gaps
facilitated spread. Genomic evidence revealed undetected Clade IIb (hMPXV-1 lineage,
including G.1) circulating for ~3 months from Nigeria. Environmental contamination
affected 13.5% of healthcare surfaces. Symptoms included rash, fever, headache,
lymphadenopathy, sore throat, and pain; 28.9% of cases were hospitalized, often delayed
by stigma and fear. Among those screened for HIV co-infection (23.6%), 82% of deaths
occurred in co-infected individuals. The National Public Health Agency (NPHA)
implemented seven response pillars: case management and isolation, infection prevention
and control (IPC), risk communication, targeted vaccination (186,470 doses administered
from 267,000 received), coordination, surveillance, and research. The outbreak ended
after 42 consecutive case-free days, underscoring the importance of early surveillance and
genomic monitoring to prevent sustained urban transmission.

1. Introduction

Monkeypox (mpox) is a zoonotic virus named monkeypox virus (MPXV), belonging to the
Orthopoxvirus genus, that occasionally infects humans, causing an illness resembling
smallpox but with lower mortality [1]. MPXV is divided into Clade I and Clade II, with
Clade II subclassified as Ila and IIb [2]. Monkeypox was first discovered in 1958 when two

outbreaks of a pox-like disease occurred in colonies of monkeys intended for research,
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hence the name ‘monkeypox’. The first human case was recorded in 1970 in the
Democratic Republic of the Congo (DRC), with subsequent spread to other central and
western African countries. Between 1970 and 1980, six additional mpox cases were
identified in Liberia, Nigeria, and Sierra Leone (3, 4, 5, 6].

Until 2017, MPXV was endemic in West and Central Africa, with exportation to non-
endemic regions rare [7]. The recent increase in mpox incidence can be explained by four
factors: (1) cessation of smallpox vaccination and consequent loss of immunity to
orthopoxviruses; (2) higher or more frequent exposure to animal reservoir species; (3)
increased human-to-human transmission; and (4) advances in diagnostic capacity and
health education [6]. Since May 2022, mpox has spread globally, with cases in countries
without prior documented transmission [8]. Mpox was declared a Public Health
Emergency of International Concern (PHEIC) in July 2022 for the first time and in
August 2024 for the second [9,10]. In September 2025, 42 countries across all WHO
regions reported cases, with over 80% in the African Region [11]. Over one year to 2
November 2025, 27 countries reported 46,923 confirmed cases, including 200 deaths.
The three countries with most cases were the Democratic Republic of the Congo (n =

24,720), Uganda (n = 8,087), and Sierra Leone (n = 5,442) [9].

Signs of MPXV infection have been found in various animals, including squirrels,
Gambian pouched rats, dormice, multiple monkey species, and others. As a zoonosis,
mpox transmits from animals to humans and between humans; spread in most countries
today is human-to-human rather than zoonotic [8, 10]. MPXV has limited person-to-
person transmission but spreads through close contact, such as exposure to skin lesions,
body fluids, respiratory droplets, and contaminated materials [12, 13, 14]. Studies show
Clade I strains are more virulent in humans than Clade IIa and IIb [4, 15]. MPXV
infection has an incubation period of 5-21 days. Common symptoms in recent outbreaks
include skin lesions, fever, lymphadenopathy, fatigue/asthenia, myalgia, malaise,
headache, pharyngitis, chills, abdominal/respiratory symptoms, nausea/vomiting, scrotal/
penile oedema, and conjunctivitis. Mpox rash progresses through four stages: macules,
papules, vesicles, and pustules over 2-4 weeks. Anogenital lesions are most frequent,
followed by those on the trunk/torso, face/head, and extremities. Infections are mostly
associated with sexual activity among gay, bisexual, and other men who have sex with
men, marking a major epidemiological shift for this previously neglected African disease
(13, 14, 15, 16, 17, 18]. People with advanced HIV, children under 5 years, and pregnant
women experience more severe disease and higher case fatality [13, 15].

Strategies for preventing, diagnosing, and treating mpox are adapting based on experience
with earlier orthopoxviruses [14]. Besides clinical symptoms and exposure history,
diagnosis requires a two-step laboratory process: first, pan-orthopox PCR, followed by
specific mpox PCR on skin lesion samples [13]. The US Food and Drug Administration
(FDA) has approved two vaccines: JYNNEOSTM (live replication-incompetent vaccinia
virus) and ACAM2000® (replication-competent vaccinia virus) [14, 19, 20, 21]. Barrier
measures limit transmission to humans, animals, objects, and the environment [13, 14,

22].

I1. Background to the mpox outbreak in Sierra Leone

Monkeypox was first discovered in Sierra Leone in the 1970s but remained undetected for
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44 years before resurfacing in 2014 and 2017. Genetic studies indicate that the 2025 mpox
outbreak was primarily caused by Clade IIb, specifically the hMPXV-1 lineage, the same
strain responsible for the 2022 global outbreak [23, 24, 25]. In Pujehun health district, a
35.year-old male farmer was diagnosed with confirmed mpox in 2017, after which
community sensitisation was instituted [26]. Between 2018 and 2019, a second case was
confirmed in Pujehun and the first in Kailahun health district [27]. In March 2021, a 47-
year-old male was confirmed with mpox in Koinadugu health district [28]. After several
years of silence, the country recorded its largest mpox epidemic, which began on 10
January 2025; a public health emergency was declared in the same month of year [24].
Sierra Leone’s 2025 mpox outbreak was the biggest on record in the country and Africa’s
first major Clade IIb epidemic [24, 25, 29]. This review provides a descriptive analysis and
establishes the epidemiological profile of the mpox outbreak in Sierra Leone from its
initial phase (10 January) to its official end on 17 December 2025, declared by the
government after at least 42 consecutive days without a new confirmed case [30].

I11. Onset of the mpox outbreak in Sierra Leone, 2025

After several years without notifications of mpox cases, the first case of the 2025 outbreak
was a 27-year-old male car dealer from Hamilton in Western Area Rural District (WAR).
He first showed symptoms of fever on 22 December 2024, followed by sore throat and
body pains, developing skin lesions on 6 January 2025 across his face, palms, soles, arms,
and feet. He had travelled to Lungi, Port Loko District, from 26 December 2024 to 5
January 2025. Laboratory samples collected on 9 January were confirmed as mpox on 10
January 2025 [29].

The second case was a 22yearold male security worker from Malama, Lumley
Community, Freetown. Symptoms began on 6 January 2025, including fever, generalized
body pains, rash on the face, palms, body, and genitalia, and painful urination. Initially
suspected of syphilis, laboratory tests proved negative. He sought medical care from 6 to
10 January 2025 and was admitted that day to the infectious disease isolation unit at
Connaught Hospital. Samples taken on 10 January tested positive for mpox on 11 January
2025. The patient had no recent travel history outside Freetown. Sierra Leone declared a
national public health emergency on 13 January 2025 (23, 24, 31].

IV. Spread of the mpox outbreak in Sierra Leone, 2025

The mpox outbreak was declared in the second epidemiological week of 2025 and
declared ended in week 50 by the Sierra Leone government. During this period, the
country recorded 7,110 suspected cases and 5,442 laboratory-confirmed cases, as reported
by the National Public Health Agency (NPHA) [32]. Among confirmed cases, 6.5% were
under 15 years old, 1.6% (37/2,286) were pregnant women of childbearing age, and
22,536 contacts were line-listed. The outbreak primarily affected young adults aged 20-39
years and male (52.5%), including sex workers [23, 24]. Shortly after the response
escalated from Level 1 to Level 2 on 5 May 2025 [33], the epidemiological curve peaked in
week 20 (May 2025) with 734 suspected cases and 654 confirmed cases (Figure 1).
Cumulative totals to week 20 were 3,484 suspected and 2,634 confirmed (75.6%), with a
case fatality rate (CFR) of 0.5% (14 deaths) [34]. The final CFR was 1.1% (60/5,442),
with 53% of deaths from Western Area Urban (WAU); 56.7% of cases were female,
mostly aged 24-35 years. Hotspots included WAU with 3,014 confirmed cases (55.4%),
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followed by Western Area Rural with 1,081 (19.9%) and Bombali with 331 (6.1%) (Figure
2) [35]. The median age of confirmed cases was 26 years (30-year-old males, 24-year-old
females) [29]. High concentration related to MPXV’s tendency to spread in high-density
urban environments with limited resources and insufficient genomic surveillance [36].
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Figure 1. Epidemiological curve of Mpox cases in Sierra Leone, from 2nd to 50th epiweeks, 2025 [35]
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Figure 2. The distribution of ¢ Cumulative confirmed cases of Mpox by health district in Sierra Leone, 2025 [35]

V. Drivers, Clade IIb emergence, and environmental transmission of mpox in Sierra
Leone

According to Dumbuya, I. K. (2025), the main factors contributing to mpox in Sierra
Leone were high population density in urban areas such as Freetown; limited resources
that hindered effective response and containment; misinformation and lack of awareness

that impeded preventive measures; and inadequate surveillance that delayed detection
and response [37].
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MPXYV is divided into four main genetic lineages: clades Ia, Ib, Ila, and IIb. Clade Ib has
particular significance as the predominant strain driving the ongoing Public Health
Emergency of International Concern (PHEIC) until 2025. PCR analysis confirmed Clade
IIb MPXV for the first cases reported in Sierra Leone on 10 January 2025. Phylogenetic
investigation of IIb A.2.2 MPXV variants distinguished two major evolutionary clades: the
first comprises 19 sequences from Nigeria, the US, Cote d’Ivoire, Benin, the UK, and
Austria; the second includes 95 strains from Nigeria, Ghana, the US, Germany, and
Sierra Leone [38]. This was the largest mpox outbreak ever recorded in Sierra Leone and
Africa’s first major epidemic caused by Clade IIb monkeypox virus [24]. Campbell, A. K.
et al. (2025) found that mpox transmission stemmed from a new emerging G.1 lineage of
Clade IIb, derived from strains circulating during the Nigerian epidemic. This G.1 lineage
emerged in late September 2024, circulated undetected for ~ 3 months, and established
sustained transmission in densely populated urban and rural districts of the Western Area
becoming the primary source of repeated viral introductions that sparked outbreaks in
other regions [25].

Jaba M et al. (2025) showed that, during the peak of the outbreak, MPXV was physically
present on surfaces in healthcare centres, with 13.5% of surfaces testing positive by PCR;
contamination was distributed evenly between the two cities studied [39]. This work has
helped us understand that the spread of the mpox virus in healthcare facilities in Sierra
Leone follows a pattern of environmental contamination through indirect contact.

V1. Clinical profile and case management of mpox in Sierra Leone

The Ministry of Health and sanitation (MoHS) and partners have set up new 400-bed
mpox treatment centres in Freetown, but many patients still isolate at home due to low
capacity and personal preference [24]. Only 28.9% of patients with mpox were
hospitalized, and most (48.2%) of them were aged 16-25 years [29]. Care-seeking was
delayed due to stigma, lack of awareness, and fear [40].

The most common signs and symptoms reported by mpox cases in Sierra Leone were
rash, fever, headache, lesions, lymphadenopathy, sore throat, cough, genital lesions, and
generalized pain. The rash involved the face, palms, and other cutaneous sites [24, 29, 38,

40].

Available data show a prevalence of 2.0% in WAU and 3.4% in WAR of HIV in the
hotspots of the outbreak [41]. Although most cases of mpox admitted to health facilities
in hotspot areas during the outbreak were not severe, in the main three facilities
(Freetown City Council Mpox Treatment Center, Police Training School facility,
Connaught Hospital, and 34 Military Hospital)~where all patients were screened on
admission HIV was detected in 23.6% (146/617) until August 2025. The manifestation of
mpox often differs in patients with advanced HIV infection: in particular, lesions were
often larger but relatively few, and there was extensive necrosis and large subcutaneous
nodules, which were initially hard and mainly in the extremities. A total of 49 (82%) out
of 60 mpox deaths during the outbreak were HIV-positive [40].

VII. Outbreak response and immunization campaign in Sierra Leone

To control the mpox outbreak, NPHA implemented seven strategies (Figure 3): (1)
strengthen coordination at national and district levels; (2) identify, isolate, and manage all
suspected and confirmed cases; (3) support robust infection prevention and control (IPC)
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procedures and services; (4) enhance risk communication and community engagement;
(5) enhance targeted vaccination; (6) establish and equip comprehensive treatment
facilities (case management) with essential infrastructure and supplies; and (7) use
operational research to guide response interventions [42] .

Several prevention interventions involving multiple sectors and partners helped to
overcome the mpox epidemic in Sierra Leone, notably communication, infection
prevention and control, and vaccination. Vaccination was a crucial pillar in the fight
against epidemics. A key element of the national response was the mpox vaccination
drive, launched on 27 March 2025 by the Ministry of Health and the NPHA, backed by
WHO, UNICEF, Gavi, Africa CDC, and other partners [23]. The MoHS of Sierra Leone
received a cumulative total of over 267,000 vaccines. The immunization campaign
prioritized healthcare workers identified contacts of confirmed cases, and individuals
classified as high-risk. At the end of the outbreak, a total of 186,470 individuals were
vaccinated. Among them, 51% were males; 78% were people aged 20-49 years; 18% were
healthcare workers; 49% were contacts; 13% were high-risk groups; and 20% were other
populations [35, 43].
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Figure 3. Mpox Response Strategy Framework in Sierra Leone, 2025
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VIII. The exceptional burden of mpox in Sierra Leone

In 2023, Sierra Leone had a total population of 8,460,523 inhabitants. Between May
2022 and November 2025, the country recorded the highest cumulative mpox incidence
globally, with 588.962 confirmed cases per million people, compared with 38.275 cases
per million in Africa and 20.869 worldwide. Several African countries also recorded high
mpox incidence (cases per million) during the same period, including Burundi (325.864),
DRC (292.031), Liberia (255.107), Uganda (162.171), and Guinea (115.648), while others
had low incidence (<100 confirmed cases per million people) [45].

On the other hand, countries such as the DRC and Uganda reported the highest
cumulative case (suspected and confirmed) numbers of mpox, with 32,283 and 8,406
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cases, respectively, compared to 7,110 cases in Sierra Leone between May 2022 and
November 2025 [46, 47]. Although clades Ia and Ib of mpox are associated with greater
disease severity [48, 49] (Table 1), Sierra Leone was predominantly affected by clade IIb
and nevertheless recorded the highest mpox mortality burden globally, with 6.495
confirmed deaths per million people between May 2022 and November 2025, exceeding
lethality reported in Central African Republic (1.458), Liberia (1.051), Uganda (0.984),
and DRC (0.724) [50]. Clade IIb affecting Sierra Leone was not new in Africa: it had
already been identified in 18 African countries, while clade I had been found in 21
African countries. As seen in Sierra Leone, clade II experienced rapid human-to-human
expansion (with increased severity among people living with HIV) in urban areas, unlike
clade I, which is more present in rural areas in endemic countries (Table 1).

Geographical distribution in Africa [51]

Transmission route [9, 51, 52, 53]

Case Fatality Rate (CFR) [40, 51, 53]

Predominant demographics

19, 40, 52, 53]

Clinical severity [9, 52]

Clabe I
21 African countries a

Spreads primarily through direct contact with
infected live or dead wild animals, such as during
hunting or handling bushmeat.
Human-to-human transmission mainly occurs via
close skin-to-skin contact, including intimate
activities like massage, kissing, or sexual contact.
Other routes include mother-to-foetus
transmission during pregnancy and, less
commonly, household spread among close
contacts.

Common in rural endemic regions

1-10%

Both adults and children (Affects children
younger more seriously).

Adults (often sex workers and their contacts);
subsequent spread through day-to-day household
contact

More virulent: Severe symptoms (cephalitis,
sepsis), widespread systemic involvement

Table 1. Comparative of Clade I vs. Clade IIb

Clabe 11
18 African countries (Clabe Ila & IIb) b

Historically been detected primarily in animal
species, with only limited human cases. More
recently an increasing number of cases has been
reported.

The transmission occurs via close skin-to-skin
contact, including intimate activities like
massage, kissing, or sexual contact.

Additional routes include vertical transmission
from mother to foetus during pregnancy and, less
commonly, household spread among close
contacts.

Rapid global spread (clabe IIb)
0.1- 6%

Both adults and children.

Adults, particularly men who have sex with men,
person who living with HIV in global outbreak
(clabe IIb)

Less severe: Mild to moderate symptoms;
localised lesions (Clabe IIb: genital and perianal
lesions)

a Angola, Burundi, Cameroon, Central African Republic, Congo, Democratic Republic of the Congo, Ethiopia, Kenya,
Malawi, Mozambique, Namibia, Rwanda, Senegal, South Africa, South Sudan, Sudan, Uganda, United Republic of
Tanzania, Zambia and Zimbabwe.

b Benin, Ivory Coast, Cameroon, Congo, Democratic Republic of the Congo, Egypt, Gambia, Ghana, Guinea, Liberia,
Mauvritius, Morocco, Mozambique, Nigeria, Senegal, Sierra Leone, South Africa, and Togo.

IX. Study limitations.

This review was limited to describing the epidemiological profile of the mpox outbreak in
Sierra Leone in 2025. It did not delve into the intervention strategies implemented by the
government and partners to halt the epidemic. This may be explained by the scarcity of
peer-reviewed publications on the response interventions to the recent mpox outbreak in
Sierra Leone.

X. Conclusions

Sierra Leone's 2025 mpox outbreak the largest in its history, with 5,442 confirmed cases
(1.1% CFR) driven by clade IIb demonstrated effective multi-sector response through
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NPHA's seven strategies, including targeted vaccination of 186,470 individuals. Rapid
escalation to Level 2 response, vaccination campaigns prioritizing high-risk groups
(healthcare workers, contacts, young adults), and partner support from WHO, UNICEF,
and Gavi contained the epidemic from Western Area hotspots, ending it on 17 December
after 42 casefree days. Urban density, surveillance gaps allowing undetected G.1
circulation, HIV co-infections (82% of deaths), stigma delaying care (only 28.9%
hospitalized), and 13.5% healthcare surface contamination highlight needs for genomic
monitoring, IPC strengthening, and awareness to prevent future surges. This review
establishes the epidemiological profile but notes limited intervention documentation. For
future mpox outbreaks in Sierra Leone and similar settings, prioritize genomic
surveillance in urban hotspots, robust IPC and HIV screening, anti-stigma
communication, vaccine stockpiles for high-risk groups, and enhanced coordination to
address past gaps in detection, transmission, and response.
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