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ARTICLE INFO ABSTRACT

Keywords: Marburg virus disease (MVD) poses a critical public health threat to Africa, with mortality rates ranging from 24
Marburg virus disease to 100% and limited treatment options. Recent outbreaks across multiple African countries highlight the con-
Africa

tinent's vulnerability to this deadly pathogen, necessitating comprehensive assessment of preparedness capa-
bilities. This narrative review evaluated Africa's current readiness for MVD outbreaks by examining surveillance
systems, healthcare infrastructure, response protocols, and identifying critical preparedness gaps. A compre-
hensive literature search was conducted across PubMed, Scopus, Web of Science, and Google Scholar. Search
terms included "Marburg virus," "Africa," "outbreak," "preparedness," "surveillance," and "response." Additional
sources from WHO, Africa CDC, and national health ministries were included. Data extraction focused on
epidemiological characteristics, preparedness measures, challenges, and recommendations. Analysis revealed
significant preparedness gaps including inadequate surveillance systems in high-risk regions, limited laboratory
diagnostic capacity, insufficient healthcare infrastructure in remote areas, inconsistent funding mechanisms, and
weak cross-border coordination. Cultural barriers, lack of community awareness, and absence of licensed vac-
cines further compound these challenges. While some improvements have emerged from Ebola outbreak expe-
riences, MVD-specific protocols and biosafety requirements remain underdeveloped. Africa requires urgent,
coordinated action to strengthen MVD preparedness through enhanced surveillance networks, healthcare ca-
pacity building, community engagement programs, regional cooperation frameworks, and accelerated vaccine
development. A multi-faceted approach combining infrastructure investment, policy development, and sustained
international collaboration is essential to prevent widespread epidemics and protect public health across the
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continent.
1. Introduction viruses: Marburg virus and Ravn virus, both capable of causing severe
disease in humans.” According to El-khamissy,> Marburg virus is closely
Marburg virus (species Orthomarburgvirus marburgense, MARV) is a related to the structure and clinical effects of Ebola virus. Initially
highly infectious pathogen known to cause severe hemorrhagic fever in discovered in 1967, the virus belongs to the Filoviridae family.*° The
humans.! The species Orthomarburgvirus marburgense contains two virus took its name from Marburg, a German town where the first known
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outbreak occurred.® Since then, the virus has primarily emerged in Af-
rica, where specific environmental and ecological conditions sustain its
existence and pose ongoing risks for human exposure.” Ravn virus, first
identified during an outbreak in Democratic Republic of Congo in 1987,
represents a distinct but closely related filovirus that can also cause fatal
hemorrhagic fever, though it has been associated with fewer docu-
mented outbreaks compared to Marburg virus.® Srivastava et al.” argued
that Marburg virus represents a severe public health threat, marked by a
high mortality rate, no licensed treatments or vaccines, and a limited
understanding of its transmission dynamics in human populations.

From a virological perspective, MARV belongs to the family Filo-
viridae, genus Marburgvirus, characterized by its filamentous, pleo-
morphic virion morphology typically measuring 80 nm in diameter and
790-1400 nm in length.m The virus possesses a negative-sense, sin-
gle-stranded RNA genome of approximately 19 kilobases encoding seven
structural proteins: nucleoprotein (NP), virion proteins (VP35, VP40,
VP30, VP24), glycoprotein (GP), and RNA-dependent RNA polymerase
(L).'° The surface glycoprotein GP mediates viral entry into host cells
and is the primary target for neutralizing antibodies, while VP24 and
VP35 play critical roles in immune evasion by antagonizing host inter-
feron responses.'”!! Genetic analysis has revealed distinct lineages
within the species Orthomarburgvirus marburgense, including Marburg
virus and Ravn virus, which exhibit nucleotide sequence divergence of
approximately 21% and demonstrate varying degrees of virulence in
human infections.'? The virus's genetic diversity, combined with its
capacity for rapid replication and strong immunosuppressive properties,
contributes to the challenges in developing broadly effective di-
agnostics, vaccines, and therapeutics, while also influencing outbreak
severity and transmission dynamics observed across different African
regions.l 112

The contemporary landscape of viral threats of animal origin has
expanded considerably, with recent outbreaks demonstrating ongoing
risks to global public health. The 2014-2016 Ebola virus outbreak in
West Africa highlighted the devastating impact of viral hemorrhagic
fevers, with the virus spreading through direct contact with bodily fluids
and causing intermittent outbreaks across several African nations.'”
Similarly, dengue virus outbreaks, including a novel lineage of DENV-2
identified in Vietnam in 2022, underscore the evolving nature of arbo-
viral threats.'* The recent emergence of mpox (Clade Ib) has sparked
renewed international concern, with the more virulent Clade I demon-
strating increased potential for transmission and severe clinical out-
comes.'® Oropouche virus, another re-emerging arbovirus, has caused
outbreaks in border regions of western Amazon, affecting populations in
areas with favorable environmental conditions for vector distribution.®
Additionally, the 2024 Zika virus outbreak in Pune, India, though
caused by strains without microcephaly-linked mutations, demonstrated
enhanced transmission capabilities and unique clinical presentations
including thrombocytopenia and bleeding manifestations.'” Most
recently, the discovery of HKU5-CoV lineage 2, a novel bat-infecting
coronavirus with spillover potential to humans through its use of the
ACE2 receptor, has raised emerging concerns about future zoonotic
transmission events.'® These concurrent viral threats emphasize the
critical importance of strengthening surveillance, preparedness, and
response systems, particularly in regions like Africa where MVD con-
tinues to pose significant risks.

Wood et al.'® reported that Marburg virus is zoonotic, with its pri-
mary animal host demonstrated to be the African fruit bat, particularly
the Rousettus aegyptiacus species, also known as the Egyptian fruit
bat.?%?! While Rousettus aegyptiacus bats serve as the primary reservoir,
other animals may contribute to zoonotic transmission. Although fruit
bats remain the most documented natural host, surveillance efforts
should consider potential involvement of other wildlife species in virus
maintenance and spillover events, particularly in regions where
human-animal contact is frequent.”” Human infection typically occurs
after prolonged contact with bat habitats, such as caves and mines,
where individuals are exposed to bat saliva, urine, or feces. Once a
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human is infected, the virus can spread through direct contact with
bodily fluids, including blood, saliva, sweat, and urine.”® Additionally,
Marburg virus can be transmitted through sexual contact, as the virus
persists in testicular Sertoli cells and is released through seminal fluid
for extended periods (in some cases exceeding 200 days post-infection),
posing a risk primarily from men to their sexual partners, though women
could theoretically contribute to sexual transmission as well.>* Ofori &
Nyarko?® noted that secondary human-to-human transmission has been
documented in healthcare settings, though evidence for transmission
during traditional burial practices requires further investigation.®
Symptoms of Marburg virus disease generally appear between 2 and 21
days after exposure, beginning with fever, chills, headache, and muscle
pain 3. As the illness progresses, symptoms become more severe,
including abdominal pain, nausea, vomiting, diarrhea, and chest pain
27. In advanced stages, Goh & Singh®® reported that MVD can cause
hemorrhaging, though bleeding manifestations are less common than
previously thought, like Ebola virus disease.”’ The case fatality rate
(CFR) for MVD ranges from 24 to 100%, depending on the viral strain
and the quality of medical care available,?>! highlighting the need for
strong public health measures.

Africa has been the most heavily affected region by past MVD out-
breaks, with the continent bearing the primary burden of disease since
the virus's discovery.” Since its discovery, Marburg virus has sparked
sporadic outbreaks across African nations, primarily in East and Central
Africa.’ The first documented case in Africa was detected in a traveler in
South Africa in 1975 who had been exposed in Zimbabwe.*? Subse-
quently, significant outbreaks have been reported in Democratic Re-
public of Congo (1998-2000),%> Kenya (1980, 1987),* Angola
(2004-2005),>* Uganda (2007, 2012, 2014, 2017),%° Ghana (2022),%°
Equatorial Guinea (2023),37 Tanzania (2023),38 and Rwanda (2024).%°
The Angola outbreak in 2004-2005 stands as the deadliest recorded,
with over 250 deaths and a case fatality rate exceeding 80%.>* Recently,
Tanzania experienced an outbreak in 2023 with 9 confirmed cases and 6
deaths, highlighting the continued threat across the continent.’” The
recurrent emergence of MVD outbreaks in Africa suggests it remains a
persistent threat, especially in regions with limited healthcare infra-
structure and proximity to natural bat reservoirs. Table 1 provides a
comprehensive timeline of laboratory-confirmed MVD cases in Africa.

Due to its high mortality rate, ease of human transmission, and
limited treatment options, Marburg virus poses a critical threat to public
health in Africa. Given the virus's persistence in bat populations and its
potential to spread among humans, a proactive approach to epidemic
preparedness is essential. MVD outbreaks share similar transmission
patterns and clinical presentations with Ebola virus disease, presenting
comparable challenges in controlling spread in resource-limited
settings.49

However, critical differences between MVD and Ebola virus disease
significantly impact prevention and control strategies.’”> While both
viruses belong to the Filoviridae family and share similar transmission
routes through direct contact with bodily fluids, MVD exhibits distinct
characteristics that require tailored approaches.’® The incubation period
for MVD ranges from 2 to 21 days, similar to Ebola, but
human-to-human transmission efficiency may differ, with MVD
demonstrating variable transmission rates across outbreaks (case fatality
rates ranging from 24 to 88% compared to Ebola's more consistent
50-90%).°"°? A particularly important distinction is the lower fre-
quency of hemorrhagic manifestations in MVD compared to Ebola virus
disease.®® This difference creates significant implications for clinical
diagnosis, as healthcare providers may not immediately recognize MVD
cases when hemorrhagic symptoms are absent, potentially leading to
delayed diagnosis and increased nosocomial transmission.”® This ne-
cessitates broader case screening criteria for MVD that do not rely solely
on hemorrhagic presentation.

Furthermore, MVD's demonstrated persistence in immune-privileged
sites (particularly in seminal fluid for over 200 days post-infection) re-
quires extended sexual transmission prevention protocols beyond those
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Table 1
Historical timeline of laboratory-confirmed cases of Marburg virus disease in Africa.
Year Country Cities Origin Fatality (deaths/ References
confirmed cases)
1975 South Africa Johannesburg Travel to Zimbabwe (Contact with infected bats in caves or 1/3 (33%) 52
visit to Sinoia caves)
1980 Kenya Nairobi Proximity to Kitum Cave, Mount Elgon National Park 1/2 (50%) o
1987 Kenya Nairobi Visits to Kitum caves and Mount Elgon National Park 1/1 (100%) 8
1998- Democratic Republic of Durba and Watsa villages Infection among gold miners in caves (including 128/154 (83%) 33
2000 Congo Goroumbwa cave)
2004- Angola Uige province Unknown source 227/252 (90%) 3442
2005
2007 Uganda Kamwenge district Gold mining activity in Kitaka cave 1/4 (25%) 3
2012 Uganda Kabale, Ibanda, Mbarara and Contact with Rousettus aegyptiacus bats in caves 4/15 (27%) 43,44
Kampala
2014 Uganda Kampala Unknown cause 1/1 (100%) 43,44
2017 Uganda Kween Familial cluster outbreak 3/4 (75%) 43,44
2021 Guinea Gueckedou Unknown cause 1/1 (100%) 45
2022 Ghana Ashanti region Familial cluster outbreak 2/3 (67%) 6
2023 Equatorial Guinea Kie-Ntem, Centre Sur Unknown 35/40 (88%) 37,46
2023 Tanzania Bukoba district Travel to Goziba Island in Lake Victoria 6/9 (67%) 57,38
2024 Rwanda Kigali Exposure to Rousettus aegyptiacus bats 15/66 (23%) 29,46
2025 Tanzania Biharamulo and Muleba Exposure to Rousettus aegyptiacus bats with connections to 10/10 (100%) 47,48

District, Kagera

Rwanda (2024) outbreak

typically employed for Ebola.”* Additionally, the specific association of
MVD outbreaks with cave and mine exposures to bat populations de-
mands occupation-specific prevention strategies, including enhanced
personal protective equipment protocols for miners and cave workers,
which are not as central to Ebola prevention efforts.”® These funda-
mental differences underscore why MVD-specific protocols, rather than
adapted Ebola protocols, are essential for effective outbreak prevention
and control.”® Learning from past Ebola outbreaks has demonstrated the
value of rapid response measures, community involvement, and robust
healthcare systems to contain outbreaks effectively.

Marburg virus poses a severe and growing threat to African public
health, with repeated outbreaks in several African countries under-
scoring the region's vulnerability. Despite the virus's high mortality rate
and its potential for rapid human-to-human transmission, Africa's
healthcare systems often lack the necessary infrastructure, resources,
and trained personnel to contain such outbreaks effectively. The prob-
lem lies in the region's insufficient preparedness, which could lead to
widespread transmission and significant loss of life if an epidemic
occurs.

The rationale for this narrative review is to comprehensively assess
Africa's current level of preparedness for Marburg virus by examining
existing surveillance systems, healthcare capacity, public awareness,
and response protocols. This review aims to inform stakeholders and
public health policymakers on areas requiring urgent improvement by
identifying critical gaps and highlighting the challenges faced in pre-
venting an epidemic. The objective is to provide a holistic view of
Africa's readiness to manage potential MVD outbreaks, offering recom-
mendations to bolster preventative measures and mitigate the risks of a
large-scale epidemic.

2. Methods

This narrative review was conducted using a comprehensive search
strategy to identify relevant literature on Marburg virus disease pre-
paredness in Africa. A systematic search was performed across multiple
electronic databases including PubMed, Scopus, Web of Science, and
Google Scholar from January 1967 to December 2024. Search terms
included combinations of "Marburg virus," "Marburg virus disease,"
"MVD," "Africa," "outbreak," "preparedness," "surveillance," "response,"
"epidemic," and "public health." Additional sources were identified
through reference lists of included studies and grey literature from in-
ternational health organizations including the World Health Organiza-
tion (WHO), Africa Centres for Disease Control and Prevention (Africa

"o

CDC), and country-specific health ministry reports. Studies were
included if they reported on Marburg virus outbreaks, preparedness
measures, healthcare infrastructure, surveillance systems, or response
activities in African countries. Articles in English were prioritized,
though relevant studies in other languages with English abstracts were
considered. Data extraction focused on epidemiological data, outbreak
characteristics, preparedness measures, response activities, challenges,
and recommendations. The narrative synthesis approach was employed
to analyze and present the findings thematically.

3. Understanding the threat of Marburg virus in Africa
epidemiology

Marburg virus's primary reservoir has been demonstrated to be the
African fruit bat, particularly the Rousettus aegyptiacus or Egyptian fruit
bat, which is widely found in parts of Africa and acts as an asymptomatic
carrier.”>>" According to Chomel et al.,”> human infections often occur
through direct exposure to these bats' natural habitats, such as caves and
mines, where people may encounter infected bat saliva, urine, or feces.
Once a human is infected, the virus can spread from person to person
through direct contact with bodily fluids, including blood, saliva, sweat,
and urine.” Srivastava’® noted that transmission is especially problem-
atic in healthcare environments with insufficient infection control
measures and potentially during traditional burial practices, though
specific evidence for the latter requires further documentation.”” Alla
et al.”® reported that the incubation period for Marburg virus ranges
from 2 to 21 days, after which initial symptoms, including fever, chills,
and headache, appear. These symptoms often lead to severe abdominal
pain, nausea, and in some cases bleeding, ultimately leading to
multi-organ failure in severe cases. However, there are some differences
between Marburg virus and Ebola virus; for example, Ebola outbreaks
have tended to receive more international attention and funding,
resulting in improved treatment and vaccine research.”” Conversely,
Marburg virus has not seen the same level of investment, leaving sig-
nificant gaps in vaccine development and treatment options. These gaps
in resources and support make MVD potentially more challenging to
control in the event of an outbreak, as it would rely more heavily on
early detection and containment measures.

Measures to reduce human-bat contact are critical for MVD pre-
vention. These include education about avoiding caves and mines
known to harbor infected bats, use of personal protective equipment for
essential cave work, proper waste management to avoid attracting bats
to human settlements, and implementation of bat exclusion measures in
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buildings. Mining operations in areas with known bat populations
require specific protocols including health monitoring, protective
equipment, and regular health screenings for workers.”>®° Africa's
socio-economic and environmental landscape significantly contributes
to the spread risk of MVD.®' Rapid urbanization in several African
countries has created densely populated areas where healthcare infra-
structure may be inadequate to handle outbreaks. Additionally, the high
mobility of populations due to economic migration, cross-border trade,
and cultural events increases the likelihood of virus spread across re-
gions. Many African countries also lack healthcare resources, making
implementing rapid containment and response measures challenging.
Climatic conditions further compound these risks; for example, high
temperatures and humidity in some regions can affect the stability of
pathogens, and seasonal changes can influence bat populations and their
interactions with humans. Finally, Park®® reported that traditional
burial practices, common in many African cultures, involve direct con-
tact with deceased individuals, though specific documentation of MVD
transmission through these practices needs further investigation. These
socio-economic, environmental, and climatic factors underscore the
need for a strong, coordinated approach to surveillance, community
engagement, and healthcare infrastructure to mitigate the threat of MVD
epidemics. Table 2 provides an overview of MVD outbreaks across Af-
rican countries, including deaths and confirmed cases.

In Table 2, Uganda has recorded the highest number of outbreaks in
Africa, which occurred in clusters of those exposed to Rousettus aegyp-
tiacus bats in caves and mines.** Infected individuals eventually spread
the virus within their nuclear family settings. Overall, most sporadic
cases or outbreaks in Africa are linked with exposure of index cases to
caves and mines, which are usual habitats for infected bats.>>>%%’
Possible cross-country spillover cases are also noted in Equatorial
Guinea and Ghana with similar genetic composition of viruses in
neighboring countries.>>*” As of October 14th, 2024, Rwanda reported
62 confirmed cases of MVD. The case fatality rate (CFR) was 24.2%, with
15 deaths recorded.’” Cases were detected in seven of Rwanda's 30
districts, including Gasabo, Gatsibo, Kamonyi, Kicukiro, Nyagatare,
Nyarugenge, and Rubavu.®® A high proportion of cases were healthcare
workers, highlighting nosocomial transmission risks.®? Over 3797 tests
were conducted by October 14, 2024, 21 individuals were in isolation
and receiving treatment, while 26 had recovered.®® The outbreak spread
across multiple districts, raising concerns about potential intercom-
munal and cross-border transmission.®*
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4. Africa's current level of preparedness

Africa's current surveillance systems for infectious diseases,
including Marburg virus, have notable gaps, particularly in high-risk
regions' early detection and laboratory diagnostic capacities.®® Surveil-
lance infrastructure has improved somewhat due to investments and
lessons learned from the Ebola outbreaks, with many countries estab-
lishing basic frameworks for disease detection. However, surveillance
capacities remain inconsistent across the continent. Some countries have
implemented early warning systems and community-based surveillance
to report unusual illness clusters, but many rural and remote areas still
lack these systems, reducing early detection efficacy.®® In recent years,
the Africa Centres for Disease Control and Prevention (Africa CDC) have
strengthened regional health networks by supporting cross-border sur-
veillance initiatives.®” Yet, reliable laboratory diagnostics for Marburg
virus remain limited, often requiring samples to be sent to specialized
labs outside the affected area or even the country, delaying confirmation
and intervention. Enhanced laboratory networks with BSL-4 capabilities
specifically for MARV diagnostics are essential, as the virus requires
higher biosafety measures compared to many other pathogens.®® Early
detection and timely response to outbreaks are significantly hindered
without reliable local diagnostic facilities.®

As detailed in Table 3, regional comparison reveals distinct pre-
paredness profiles across Africa. East African countries, particularly
Uganda, have developed localized expertise through repeated outbreak
experiences but continue to struggle with resource limitations and
infrastructure gaps, especially in rural mining communities where
exposure risk is highest.®” Central Africa faces compounded challenges
of political instability and challenging geography that hinder sustained
preparedness investments, despite valuable experience from the pro-
longed DRC outbreak.”” West Africa represents an emerging concern, as
recent first-time outbreaks in Ghana and Equatorial Guinea expose
critical gaps in MVD-specific knowledge and protocols, though these
countries can leverage their Ebola outbreak experience.”"’? Southern
Africa, while possessing stronger health infrastructure and laboratory
capacity, lacks recent clinical experience with MVD, creating different
preparedness needs focused on maintaining diagnostic readiness for
potential imported cases.”’ These regional variations necessitate
differentiated, context-specific preparedness strategies rather than uni-
form continental approaches.

4.1. Public health infrastructure

Public health infrastructure in Africa continues to face significant

Table 2
Overview of Marburg virus disease outbreaks across African countries.
Countries Number of outbreaks Deaths  Confirmed Description of events References
and years cases

Angola 1 (2004-2005) 227 252 High fatality outbreak of unknown specific cause. Potential exposure to Rousettus 34,42
aegyptiacus bat reservoirs and human-to-human spread

Democratic Republic 1 (1998-2000) 128 154 Fatal outbreak among gold miners exposed to Rousettus aegyptiacus bats in 33

of Congo Goroumbwa caves

Equatorial Guinea 1 (2023) 35 40 Fatal outbreak of unknown causes in border regions, suggesting possible bat spillover 7
from neighboring countries

Ghana 1 (2022) 2 3 Family outbreak with no known cave exposure history. Possible spillover from West ~ *°
African bats with similar genetic composition

Guinea 1 (2021) 1 1 Single fatal case of unknown origin. Potential bat exposure 5

Kenya 2 (1980; 1987) 2 Cases connected to Rousettus aegyptiacus bats in Kitum caves at Mount Elgon National =~ %7
Park

Rwanda 1 (2024) 15 66 Current outbreak linked to fruit bat exposure with human-to-human transmission 3946
complicating spread

South Africa 1 (1975) 1 3 Traveler contracted virus in Zimbabwe, infected companion and nurse who 32
recovered

Tanzania 1 (2023) 6 9 Index case linked to Goziba Island visit with family and healthcare worker 37,38
transmission

Uganda 4 (2007; 2012; 2014; 9 24 Cluster outbreaks associated with bat exposure in mining caves with family 35,43,44

2017) transmission
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Table 3
Comparison of regional preparedness status for MVD in Africa.
Region Representative Past Outbreak Economic Level & Primary Preparedness Existing Strengths Priority Needs References
Countries Experience Health Investment Challenges
East Uganda, Kenya, High (Uganda: 4 Low-to-middle Infrastructure gaps in Experience-based Strengthen BSL-4 11,47,69,73
Africa Tanzania, outbreaks; income; variable rural areas; limited BSL- protocols from repeated laboratory networks;
Rwanda Kenya: 2 health investment 4 lab capacity; high outbreaks; established enhance PPE stockpiles;
outbreaks; (Uganda ~7% healthcare worker surveillance in high-risk formalize regional
Tanzania: 2 GDP, Kenya ~5% infection rates mining/cave areas; coordination mechanisms;
outbreak; GDP) community awareness in  develop occupation-
Rwanda: 1 outbreak-prone districts specific protocols for
outbreak) mining communities
Central Democratic Moderate (1 Low income; Political instability; Experience from Establish decentralized 23,70
Africa Republic of major outbreak: limited health challenging terrain; prolonged 1998-2000 diagnostic facilities;
Congo 1998-2000) infrastructure (DRC ~ weak healthcare outbreak; existing Ebola improve transportation
~4% GDP on infrastructure; limited response frameworks infrastructure for rapid
health) diagnostic capacity; adaptable to MVD response; strengthen cross-
frequent population border surveillance with
displacement neighboring countries
West Ghana, Guinea, Emerging Mixed (Ghana: Limited MVD-specific Recent Ebola outbreak Develop MVD-specific 7072
Africa Equatorial (Ghana: 1 middle income experience; lack of experience (Guinea); training programs; create
Guinea outbreak in ~4% GDP; Guinea/  established protocols; relatively stronger health  culturally adapted
2022; Guinea: 1 EG: low income low public and systems in Ghana; community engagement
case in 2021; ~3-5% GDP) healthcare worker established disease strategies; establish rapid
Equatorial awareness; potential for surveillance networks diagnostic capacity;
Guinea: 1 misdiagnosis due to improve healthcare
outbreak in unfamiliarity worker protection
2023) protocols
Southern South Africa Minimal (1 Middle-to-high Low clinical familiarity Advanced laboratory Maintain diagnostic 70.74
Africa (historical case imported case in income; relatively with MVD; limited bat capabilities; stronger preparedness for imported
only) 1975) stronger health habitat surveillance; healthcare cases; strengthen

systems (SA ~8%
GDP on health)

potential for imported
cases from endemic
regions

infrastructure; better
resourced health systems

surveillance at points of
entry; develop rapid
response protocols despite

low domestic risk

challenges, affecting the continent's ability to respond rapidly to MVD
outbreaks.”” While hospitals and healthcare facilities in urban areas are
often better equipped, rural areas typically closer to high-risk bat hab-
itats, face shortages in personnel, medical equipment, and resources for
patient isolation and intensive care.”® Few facilities are specifically
equipped to handle hemorrhagic fevers, and those that exist are often
overwhelmed by the demands of managing infectious diseases, espe-
cially during outbreaks.”®”” Rapid isolation of suspected cases is crucial
for containing Marburg virus. Still, many facilities lack adequate isola-
tion wards or personal protective equipment (PPE), creating potential
vectors for in-hospital transmission.’®”® The 2022 Ghana outbreak
revealed gaps in infrastructure as some facilities struggled to implement
proper containment procedures promptly.”®’? Specific infrastructure
requirements for MVD include BSL-4 laboratory capabilities, specialized
isolation units with negative pressure systems, and enhanced PPE pro-
tocols that differ from standard Ebola preparations.®’ The current
infrastructure is not universally sufficient to handle the demands of a
large-scale outbreak, underscoring the need for expanded resources,
staff training, and protective equipment to improve response
capabilities.® %2

4.2. Existing policies and guidelines

Specific policies and guidelines for managing MVD outbreaks are
limited in many African countries despite regional efforts to strengthen
infectious disease control frameworks.?”>’® Policies are often adapted
from Ebola virus disease response protocols, but differences in disease
epidemiology, required biosafety levels, and bat exposure prevention
necessitate MARV-specific strategies.®® The World Health Organization
(WHO) has provided guidance for MVD outbreak response, but national
policies and procedures in many African countries are still under
development.®* Some nations have adopted general infectious disease
frameworks that cover surveillance, contact tracing, and isolation pro-
cedures. Still, these protocols are not always enforced or adapted to rural

and high-risk settings where MVD is most likely to emerge.”® The Africa
CDC has developed initiatives to support countries in enhancing their
outbreak response plans. Yet, the practical implementation of these
guidelines is often limited by resource constraints, logistical challenges,
and a lack of trained personnel.®® Key policy differences for MVD
include specific protocols for mining and cave work, enhanced labora-
tory biosafety requirements, and specialized training for healthcare
workers on filovirus management.®® Strengthening MVD-specific pol-
icies, supported by adequate funding and consistent implementation, is
essential for improving preparedness.”®

4.3. Community engagement and awareness

Community engagement and public awareness are critical in pre-
venting and controlling MVD outbreaks, but many African countries face
challenges in effectively reaching vulnerable populations with accurate
information.”®”” Public knowledge about Marburg virus is low
compared to awareness of diseases like Ebola, leading to misconceptions
and limited understanding of prevention measures.”” Outreach pro-
grams vary by region, with some communities receiving regular health
education initiatives, while others, particularly in remote areas, remain
uninformed.®” Recent efforts have focused on community education in
high-risk regions, especially in areas with significant bat populations, to
inform people about symptoms and precautions.’’ However, persistent
mistrust in healthcare systems and traditional beliefs can hinder
compliance with preventive measures and create resistance to isolation
and treatment protocols.®® The WHO and Africa CDC have supported
campaigns to improve awareness, yet localized, culturally sensitive ap-
proaches are needed to increase community involvement and
cooperation.85

Successful community-based interventions demonstrate the effec-
tiveness of culturally adapted strategies. In Uganda's Kween district
following the 2017 outbreak, health authorities partnered with tradi-
tional leaders and local council members to deliver MVD prevention
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messages through existing community structures.®” Traditional leaders
incorporated bat contact avoidance messaging into community gather-
ings, while utilizing local language radio broadcasts (in Kupsabiny and
Sebei languages) to promote symptom recognition and early report-
ing.®° This approach resulted in increased community cooperation with
contact tracing efforts and reduced delays in seeking medical care.®”
Similarly, during Tanzania's 2023 outbreak response in Kagera region,
health workers collaborated with religious leaders to address concerns
about safe burial practices while respecting cultural traditions.®® Com-
munity health workers, selected from local villages and trained in MVD
prevention, conducted door-to-door education campaigns that empha-
sized practical measures such as avoiding caves where bats roost, using
protective equipment for essential mining work, and recognizing early
symptoms requiring immediate medical attention.”””' These in-
terventions demonstrated that when prevention messages are delivered
by trusted community members in culturally appropriate contexts,
compliance with public health measures significantly improves, high-
lighting the operability of culturally sensitive strategies beyond theo-
retical recommendations.

Effective community engagement, tailored to the cultural contexts of
each region, will play an essential role in preventing the spread of MVD
in Africa.®! Effective community-based MVD prevention in Africa relies
on interconnected elements, as visualized in Fig. 1. This approach em-
phasizes cultural sensitivity to ensure successful public awareness,
community engagement, and health education.

5. Challenges in preventing MVD epidemics in Africa

The healthcare infrastructure in many African countries faces sig-
nificant limitations, particularly in remote and high-risk regions where
MVD outbreaks are most likely to occur.”*”° Specific challenges include
inadequate facilities for managing patients requiring isolation, limited

Public Awareness

Community

Engagement Health

Education

Cultural Sensitivity

Fig. 1. Key Components of Community-Based Marburg Virus Prevention
in Africa. This figure illustrates the interconnected elements crucial for effec-
tive Marburg virus prevention at the community level in Africa.

Decoding Infection and Transmission 4 (2026) 100092

access to caves and mining areas where exposure typically occurs, dif-
ficulties in rapid diagnosis due to limited laboratory capacity, and
insufficient training for healthcare workers on filovirus-specific pro-
tocols.®®> Many healthcare facilities lack essential resources, including
isolation wards, personal protective equipment (PPE), and adequate
medical supplies, which are critical for controlling viral hemorrhagic
fevers like MVD.?” Facilities are often understaffed, with healthcare
workers who may not be specifically trained to handle infectious dis-
eases of this nature.”” The lack of skilled personnel, particularly in rural
areas, hinders the capacity for rapid response, accurate diagnosis, and
effective patient care during an outbreak.®® Additionally, the absence of
specialized training programs for healthcare workers exacerbates the
risk of in-hospital transmission, putting healthcare staff and patients at
greater risk.””> Healthcare settings require specific protocols for MVD
that include enhanced biosafety measures, specialized PPE different
from standard protocols, and training on the unique clinical presenta-
tion and management of filovirus infections.”® These systemic weak-
nesses create significant barriers to preventing and containing MVD
outbreaks, emphasizing the need for targeted investment in healthcare
resources, training, and infrastructure.®®

5.1. Funding and Resource Allocation

Securing consistent funding for infectious disease preparedness re-
mains a critical challenge in preventing MVD epidemics across Af-
rica.”*’® Many African nations rely heavily on international aid to fund
public health initiatives, including epidemic preparedness. However,
international support can fluctuate based on global priorities and donor
interests, leading to inconsistent funding streams.’ This reliance on
external funding makes it challenging for countries to maintain steady
supplies of essential resources, such as laboratory equipment, PPE, and
medications, or to invest in long-term healthcare infrastructure im-
provements.®” Furthermore, resource allocation within national budgets
is often limited as governments prioritize other pressing socioeconomic
needs.””> Without stable financial support, preventive and responsive
measures for MVD outbreaks can be insufficient and untimely,
increasing the risk of uncontrolled spread.®® Sustainable, locally driven
funding mechanisms are essential to reduce dependency on interna-
tional aid and ensure that resources are consistently available for
epidemic preparedness.”

5.2. Cross-border coordination

Like other infectious diseases, Marburg virus does not recognize
borders, making cross-border coordination critical for effective moni-
toring, reporting, and containment.’”>°* However, African countries
often struggle with establishing strong regional cooperation for disease
surveillance and information-sharing, especially in areas where
cross-border movement is frequent.”® Although organizations such as
the Africa Centres for Disease Control and Prevention (Africa CDC) have
taken steps to strengthen regional cooperation, gaps still exist in stan-
dardized reporting systems and joint outbreak response strategies.””
Differing national policies, varying levels of health system readiness,
and logistical challenges in coordinating across borders further
complicate efforts to contain the virus.’® When cases appear near border
regions, delayed information-sharing and inconsistent containment
protocols can allow the virus to spread to neighboring areas, compli-
cating response efforts and increasing the risk of widespread
transmission.”>%”

5.3. Cultural practices

Cultural beliefs and practices also present unique challenges in
managing and preventing MVD outbreaks. In many African commu-
nities, traditional customs regarding healthcare-seeking behavior, burial
practices, and perceptions of illness influence responses to infectious
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diseases.”*”®

For example, traditional burial practices, which often involve direct
contact with the deceased, may increase the risk of MVD transmission,
though specific evidence for such transmission requires further docu-
mentation.’® Additionally, in some regions, there is a deep-rooted
distrust of modern healthcare systems, leading individuals to avoid
seeking medical care or following public health guidelines.’” This
distrust is sometimes fueled by previous experiences with healthcare
interventions perceived as invasive or culturally insensitive.®’ To
address these barriers, public health authorities must engage commu-
nities in culturally appropriate ways, working with local leaders and
using tailored messaging to encourage compliance with preventive
measures and containment protocols.”®

5.4. Vaccine and treatment development

One of the most significant challenges in preventing MVD epidemics
is the absence of licensed vaccines and specific treatments for the
virus.”>1% Current antiviral drugs show limited efficacy against MARV,
and supportive care remains the primary treatment approach. Several
vaccine candidates are under development, including viral vector-based
vaccines and mRNA platforms, but none have completed phase III trials
or received regulatory approval for widespread use.'°’'%? This lack of
preventive and therapeutic options leaves healthcare providers reliant
on supportive care to manage symptoms, with no effective means of
directly combating the virus or preventing its spread among at-risk
populations.103 The limited treatment options make it essential to
focus on preventive measures. Yet, without a vaccine, the risk of rapid
transmission remains high, especially in healthcare settings where
frontline workers are highly exposed.'’* Recent advances in vaccine
development include promising results from VSV-vectored vaccines and
ChAd3-based platforms, but implementation in African settings faces
challenges including cold chain requirements, regulatory approval
processes, and community acceptance.®>'%° The absence of vaccines
and targeted treatments highlights the urgent need for accelerated
research and development efforts, supported by sustained funding and
international collaboration, to develop effective medical interventions
for MVD control.'’ The complex interplay of challenges in preventing
MVD epidemics in Africa is visualized in Fig. 2, highlighting the need for
a multifaceted approach to address healthcare infrastructure, funding,
cross-border coordination, and cultural practices simultaneously.

6. Concerns with epidemic preparedness and response

One of the primary concerns in Africa's epidemic preparedness for
Marburg virus is the difficulty in mobilizing a rapid response, especially
in rural and remote areas where outbreaks are more likely to
emerge.”””° These regions often have limited healthcare infrastructure,
including inadequate transportation, few medical personnel, and a lack
of specialized facilities for treating infectious diseases.”® Mobilizing a
response team quickly in such settings can be challenging, as resources
must often be transported over long distances, further delaying in-
terventions.”* The time lost in mobilizing a response can allow the virus
to spread undetected, heightening the risk of a larger outbreak.®® For
effective containment, it is crucial to establish well-trained, decentral-
ized rapid response units that can operate independently and address
outbreaks swiftly, even in challenging locations.'®”

6.1. Supply chain disruptions

Access to essential supplies, such as personal protective equipment
(PPE), medical devices, and pharmaceuticals, remains a significant
concern in preventing and managing MVD outbreaks.>”>”® Supply chains
in many African countries are vulnerable to disruptions, whether due to
logistical challenges, reliance on imported goods, or limited local pro-
duction capacity.”® During outbreaks, demand for PPE and other
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Fig. 2. Key Challenges in Preventing Marburg Virus Epidemics in Africa. This
figure illustrates the four main challenges preventing Marburg virus epidemics
in Africa. The diagram comprises four interconnected circles representing
Healthcare Infrastructure, Funding and Resource Allocation, Cross-Border Co-
ordination, and Cultural Practices.

medical supplies increases rapidly, often outstripping local capacity and
causing shortages.®® This was observed during previous Ebola out-
breaks, where severe shortages of essential materials hindered
containment efforts and put healthcare workers at higher risk.’® Supply
chain vulnerabilities also impact the availability of basic medical
equipment needed for patient care and isolation.’” Building resilient,
localized supply chains and stockpiling critical items are essential to
mitigate these disruptions and ensure that healthcare facilities can
respond effectively to emerging MVD cases.>®

6.2. Risk communication

Effective risk communication is crucial in managing public responses
during MVD outbreaks, but African countries face notable challenges in
relaying timely and accurate information to the public.”®°® Limited
access to communication infrastructure, especially in rural areas, can
hinder the dissemination of critical health messages.®” In many cases,
misinformation and rumors spread rapidly, causing panic or leading to
mistrust in healthcare interventions.®® Clear and culturally sensitive
communication is necessary to ensure communities understand the risks
associated with Marburg virus, the importance of adhering to contain-
ment measures, and the steps to protect public health.”* Effective risk
communication also involves building trust with communities, which
can be challenging if there is a history of distrust in public health au-
thorities.”® Ensuring that accurate information reaches people promptly
prevents fear-driven behavior and encourages cooperation with
containment measures, such as isolation, quarantine, and adherence to
hygiene protocols.®
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6.3. Political and economic constraints

Political and economic factors significantly impact the effectiveness
of Africa's epidemic preparedness and response efforts. Political insta-
bility in some regions creates inconsistencies in policy implementation
and makes it difficult to maintain public health programs and infra-
structure.”? In unstable political environments, there may be frequent
leadership changes, leading to shifts in public health priorities and
weakening continuity in outbreak preparedness.”” Economic challenges
further exacerbate these issues, as limited national budgets restrict the
funding for health services, training programs, and essential infra-
structure.”” Countries with strained economies often prioritize imme-
diate socio-economic needs, leaving limited resources for proactive
epidemic preparedness.'’” Moreover, dependency on international aid
for epidemic response introduces additional complications, as funding
from international donors may be delayed or contingent on external
factors.®® Political will and economic stability are crucial for maintain-
ing the consistent, proactive measures required to strengthen pre-
paredness for MVD outbreaks, underscoring the importance of securing
stable, long-term investments in public health infrastructure across the
continent.®’

7. Recommendations for strengthening Africa's preparedness

To enhance disease surveillance for Marburg virus, African nations
should invest in building robust, localized surveillance networks that
can identify and monitor potential outbreaks quickly. Deploying real-
time disease surveillance systems, such as mobile-based reporting plat-
forms, can improve data collection and communication between remote
areas and central health authorities.>” Regular training for community
health workers to identify and report symptoms of hemorrhagic fevers
can also help detect cases early.''’ Expanding laboratory networks,
particularly in high-risk areas, is crucial to support faster diagnostics and
prevent delays caused by sample transportation.®” Specific laboratory
requirements for MARV include BSL-4 containment facilities, special-
ized diagnostic protocols, and trained personnel capable of handling
high-risk pathogens safely.' ! Integrating MVD monitoring with existing
infectious disease programs can further streamline data collection on
virus prevalence and better prepare countries to respond effectively to
emerging cases.!!?

7.1. Capacity building

Building healthcare capacity is essential to ensure that healthcare
workers are prepared to manage MVD cases, especially in remote, high-
risk regions.”® Training programs should be developed to equip
healthcare providers with MARV-specific protocols, including proper
use of enhanced personal protective equipment (PPE), safe isolation
practices specific to filoviruses, and infection prevention strategies
tailored to rural and resource-limited settings.''® Establishing mobile
health units with trained personnel can provide timely support to
remote regions during outbreaks.!'* Additionally, simulation exercises
and preparedness drills should be conducted regularly to improve
response time and preparedness among healthcare teams, ensuring they
are familiar with procedures specific to managing hemorrhagic fevers.””
Training should specifically address the differences between MVD and
other viral hemorrhagic fevers, including unique clinical presentations,
required biosafety measures, and specialized laboratory protocols.''®

7.2. Improving community awareness

Effective community awareness programs are critical for preventing
MVD transmission, particularly in regions where the virus may
emerge.”’” These programs should use culturally sensitive approaches
that respect local beliefs and practices while educating communities
about MVD symptoms, transmission risks, and prevention strategies.””
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Education should specifically focus on human-bat contact reduction,
including awareness about cave and mine safety, proper protective
equipment for essential work in high-risk areas, and recognition of sit-
uations requiring immediate medical attention.''® Involving trusted
local leaders, community health workers, and traditional healers can
help increase public trust in health interventions.*® Communication
materials, including posters, radio broadcasts, and social media cam-
paigns, should be tailored to the languages and cultural contexts of
target communities to improve accessibility and engagement.”® By
building awareness and encouraging preventive behaviors, these pro-
grams can reduce stigma, promote early reporting of symptoms, and
ensure community cooperation with containment measures during
outbreaks.®’

7.3. Advocacy for funding and research

Sustained financial support is essential for maintaining preparedness
and advancing research on Marburg virus.””'°° Governments, alongside
regional and international organizations, should advocate dedicated
funding to build resilient health systems capable of handling MVD
outbreaks.'!” This funding is vital not only for resource procurement
and healthcare training but also for accelerating vaccine and therapeutic
research, including support for clinical trials in African settings.''®
Although there are ongoing efforts to develop MVD vaccines, progress
remains slow without significant investments.'' Recent developments
include promising vaccine candidates such as VSV-MARV and
ChAd3-MARYV, but these require substantial investment for phase III
trials and regulatory approval.®>!%° Increasing collaboration with global
health organizations, research institutions, and the private sector can
attract more resources and expedite the development of vaccines and
treatments.''? Advocating for consistent funding sources and research
investments will strengthen Africa's ability to respond effectively to
MVD outbreaks and reduce dependency on emergency international
aid. 120

7.4. Enhancing regional cooperation

Regional cooperation is crucial for monitoring and managing MVD
outbreaks that may spread across borders.?””> The African Union (AU),
along with regional health bodies and international organizations,
should work to establish standardized reporting systems and shared
protocols for MVD preparedness.”® Collaborative frameworks, such as
the Africa CDC's Regional Integrated Surveillance and Laboratory Net-
works (RISLNET), can improve information sharing, support joint
training initiatives, and coordinate cross-border response efforts spe-
cifically for filovirus outbreaks.® Holding regular inter-country work-
shops, drills, and strategic planning sessions can help ensure that
neighboring countries are aligned in their outbreak response and can act
collectively when cases are detected near borders.”” Regional coopera-
tion should include standardized protocols for cross-border case inves-
tigation, shared laboratory networks, and coordinated public health
messaging to prevent misinformation spread.'?! Strengthening these
regional frameworks will enable countries to respond to MVD threats
more effectively, leveraging shared resources and expertise to prevent
large-scale epidemics.”®

8. Limitations of the review

This narrative review has several limitations that should be
acknowledged. First, the review methodology was narrative rather than
systematic, which may have resulted in selection bias and incomplete
coverage of available literature. The search strategy, while compre-
hensive, may have missed relevant studies published in non-English
languages or in regional journals with limited international visibility.
Second, the quality and reliability of data from outbreak reports vary
considerably, particularly from earlier outbreaks where surveillance and
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reporting systems were less developed. Third, many of the included
studies are descriptive reports rather than analytical studies, limiting the
ability to draw causal inferences about preparedness factors and
outbreak outcomes. Fourth, there is significant heterogeneity in
healthcare systems, economic conditions, and preparedness levels across
African countries, making broad generalizations challenging. Fifth, the
rapidly evolving nature of MVD research and preparedness activities
means that some recent developments may not be fully captured in the
available literature. Finally, the review relies heavily on published
literature and may not fully reflect unpublished experiences, local
knowledge, or ongoing preparedness activities that have not been
formally documented. Despite these limitations, this review provides
valuable insights into the current state of MVD preparedness in Africa
and identifies key areas for improvement.

9. Conclusion

This review highlights the pressing need for Africa to enhance its
preparedness for MVD outbreaks, emphasizing several critical gaps in
surveillance, healthcare infrastructure, community awareness, and
regional coordination. Marburg virus poses a serious threat, with a
mortality rate of 24-100%, limited licensed treatment options, and sig-
nificant potential for human-to-human transmission, particularly in
healthcare settings. Major challenges identified include inadequate
healthcare infrastructure in remote high-risk areas, inconsistent funding
for preparedness activities, cultural barriers to public health measures,
and the absence of licensed vaccines and specific treatments. Key dif-
ferences from Ebola virus disease response include the need for
enhanced biosafety measures, specialized protocols for cave and mining
exposure prevention, and unique laboratory diagnostic requirements.
Past outbreaks in Uganda, Kenya, Angola, Ghana, Tanzania, and
Rwanda have demonstrated the risks associated with insufficient health
resources, delays in response, and cultural barriers to containment ef-
forts. Key findings underscore the importance of strengthening surveil-
lance systems to improve early detection, building healthcare capacity
in remote areas, and increasing public awareness through culturally
tailored programs.

Preventing MVD epidemics will require a multi-faceted approach
that combines infrastructure investment, regional collaboration, com-
munity involvement, and human-bat contact reduction strategies.
Essential response components include establishing BSL-4 laboratory
networks, implementing MARV-specific training programs for health-
care workers, developing culturally sensitive community engagement
strategies, and creating standardized cross-border surveillance pro-
tocols. Regional collaboration, supported by frameworks from organi-
zations such as the African Union and Africa CDC, can enhance
information sharing and cross-border coordination. Community
involvement, achieved through culturally sensitive outreach and trust-
building, is critical to ensure cooperation with public health measures.
Accelerated research and development of vaccines and treatments,
supported by sustained international funding and collaboration, remains
a priority for long-term preparedness. The implementation of human-bat
contacts reduction measures, particularly in mining and cave environ-
ments, represents a crucial prevention strategy that requires immediate
attention. By addressing these areas collectively, African nations can
strengthen their resilience against MVD outbreaks, minimizing the risk
of widespread epidemics and safeguarding public health across the
continent.
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