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Background

Mpox, a zoonotic disease caused by monkeypox virus (MPXV), was first identified in humans

in the Democratic Republic of the Congo (DRC) in 1970 [1–3]. MPXV is subclassified into

clade I—formerly Congo Basin (Central Africa) clade, and clade II—formerly West African

clade. Clade II comprises two subclades: IIa and IIb, the latter being responsible for the recent

global epidemic [4, 5]. Several studies have suggested that clade I infections are associated with

greater disease severity compared to clade II [6, 7].

Global expansion of mpox

Rapid geographic expansion of MPXV across non-endemic regions of the globe resulted in the

first global mpox epidemic from 2022–2023 and the declaration of a public health emergency

of international concern by the World Health Organization (WHO). While zoonosis has his-

torically been the primary driver of infections in humans with limited secondary infections

through human-to-human contact, >90% of infections were linked to secondary transmission

during the 2022 global epidemic, mainly through sexual contact among gay, bisexual, or other

men who have sex with men (GBMSM). These observations could represent: i) a recent transi-

tion in MPXV transmission and clinical presentation from that seen historically; ii) greater

diversity in clinical presentation and transmission than previously described; or iii) a combina-

tion thereof.
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Redefining mpox in DRC

In recent years there has been a sharp increase in mpox cases in DRC, nearly doubling from

2021 to 2022 and more than doubling from 2022 to 2023 with nearly 15,000 suspected mpox

cases and more than 600 deaths in 2023 (case fatality rate of 4.5%) [8]. Concerningly, early epi-

demiological data from 2024 suggested an increasing disease burden as compared to the same

period in 2023. This has been accompanied by continued geographic expansion of the virus in

DRC, including to large urban centers (e.g. Kinshasa, pop. 17 million). While most mpox

emergence events have been due to zoonoses with rodent species being the presumed reser-

voir, recent outbreaks have demonstrated increasing trends of human-to-human transmission.

Further, suspected cases during the ongoing DRC mpox outbreak have been found among sex

workers and GBMSM [9]. While the greatest burden for mpox morbidity and mortality con-

tinues to be found among children <15, data from suspected cases in 2023 suggest that there

are increasing case burdens among women compared to men, with ~1/3 of recent cases in

South Kivu being associated with female sex workers aged 20–29 years [10, 11].

We recently reported the first confirmed cluster of sexual transmission-associated clade I

MPXV infections [9]. Our investigation demonstrated that sexual transmission is conserved

across clade I and II MPXV and highlighting the broader risks for geographic expansion of the

virus to new global regions such as seen during clade IIb mpox epidemic in 2022. However,

there is no current data regarding clade I-associated mpox infections morbidity and mortality

including among key populations that were found to be at increased risk for mpox in 2022

including sex workers and those that identify as GBMSM. Given the high sequence homology

across clade I and II MPXV, the increasing frequencies of human-to-human transmission seen

during recent outbreaks, and the risks for misdiagnosis and treatment due to atypical clinical

presentation, there is a critical need to characterize clade I mpox morbidity and mortality

related to sexual transmission, with a particular focus on those at increased risk for infection.

Existing knowledge gaps

There is an urgent need to define mpox research priorities given the ongoing outbreak in

DRC. Of paramount importance is sustained global investment in surveillance and response

capacity. Given the increasing complexity surrounding mpox transmission, key research and

response considerations include (Fig 1):

• Increased prioritization of collaborative research and clinical partnerships across endemic

regions

• Enhanced surveillance and response capacities in vulnerable regions

• Equitable access to vaccines and therapeutics in endemic and vulnerable regions

• Increased integration of social sciences into outbreak preparedness and response efforts

• Clinical characterization of mpox across exposure settings and transmission routes

Mpox containment and mitigation in DRC

While vaccination campaigns were expedited across numerous non-endemic regions during

the global epidemic, there are no active vaccination campaigns within mpox endemic regions

of Africa. Prior work from Petersen and colleagues highlighted the existing hurdles for mpox

vaccine clinical trials and deployment in DRC [12]. The recent licensure and deployment of

third-generation vaccines during the global mpox epidemic have provided extensive real-
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world data regarding vaccine safety and efficacy. Nigeria was the first to license MVA-BN after

working closely with both the European Medicines Agency (EMA and the US Food and Drug

Administration (FDA). The DRC Ministry of Health, the drug authorities (Autorité Congo-

laise de Réglementation Pharmaceutique; ACOREP) and National Immunization Technical

Advisory Groups (NITAG) similarly expressed interest in licensing both MVA-BN and LC16.

The EMA and FDA review and licensure could be used to facilitate review in the DRC. From a

logistical perspective, rapid vaccine deployment strategies must consider not only the acquisi-

tion of vaccine doses but also transportation to key mpox circulation hotspots, cold-chain stor-

age, and community engagement/knowledge mobilization strategies to ensure uptake among

key populations at highest risk for severe disease or infection. While discussions are ongoing

between the DRC, vaccine suppliers, and international organizations, a firm agreement on vac-

cine deployment has yet to be enacted. Given the increasing burden of mpox in endemic

regions, there is a critical need for both regional and international partners to support vaccina-

tion campaigns and ensure vaccine accessibility and equity considerations. We recently mod-

eled the potential impacts of MVA-BN vaccination in DRC to estimate the impact of

vaccination strategies on mpox burden with consideration for historic burdens of the disease

Fig 1. Key focal areas for mpox containment and mitigation in the DRC. Image produced with BioRender. Map

image provided by Servier Medical Arts licensed under CC BY 4.0.

https://doi.org/10.1371/journal.pgph.0003171.g001
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across all provinces and age groups within DRC [13]. Modeling suggested that vaccination of

80% of children <15 years in DRC would result in the greatest reductions on mpox circula-

tion. However, given the increasing identification of sexual transmission-related cases within

DRC, this and other vaccination modeling strategies will need to factor in the burden of sexual

transmission on mpox cases in DRC to address the impacts of targeted vaccination and thera-

peutic campaigns on key populations. It should be appreciated that the DRC has leading exper-

tise in emerging infectious disease response activities including resurgent Ebola virus disease

outbreak which have resulted in rapid vaccine deployment and vaccination campaigns as well

as extensive contact tracing, including during the COVID-19 pandemic [14, 15]. This has

included broad knowledge mobilization campaigns.

There is a paucity of data regarding the role of sexual transmission in the ongoing mpox

outbreak in DRC, morbidity and mortality estimates for sexually acquired clade I mpox, and

relative infection risks within key populations. Further, longitudinal serosurveillance studies

are critically needed to more accurately determine the exposure burdens across communities,

including those where stigma or discrimination could preclude self-reporting or health-seek-

ing behavior. Recent suspected mpox among sex workers in Kinshasa (3/21 confirmed cases in

Kinshasa) raises concerns regarding increasing risks for much broader human-to-human

transmission within large urban centers. Recent mpox cases in Republic of Congo, with regular

transit between the capital Brazzaville and Kinshasa, highlight the need for increased surveil-

lance and data sharing partnerships. While the global epidemic garnered international spot-

light and renewed interest in mpox, threat reduction must include concerted efforts for

control efforts in endemic regions.
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