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Abstract 

Ebola virus disease (EVD) remains one of the most significant emerging zoonotic threats in sub-

Saharan Africa, with recurrent outbreaks continuing to challenge regional health security, economic 

stability and public health preparedness, culminating in topical global health concern. This review 

examines the historical background of the previous and current outbreaks, the evolving 

epidemiological trends, transmission dynamics of zoonotic and human to human transmissions, 

preparedness gaps challenging health system, and One Health implications of Ebola virus disease 

across Africa with emphasis on Nigeria and Democratic Republic of Congo (DRC). The findings 

highlighted indicate that reactive outbreak responses alone are insufficient for long-term epidemic 

prevention. Sustainable control of EVD and other emerging zoonotic diseases in Africa will require 

sustained political commitment, nationally driven preparedness programmes, resilient health 

systems, scientific investment, regional collaboration and fully operational One Health 

implementation frameworks capable of supporting early detection, rapid response and long-term 

public health resilience. 

Keywords: Ebola virus disease; Zoonosis; One Health approach; Outbreak preparedness; Sub-Saharan 
Africa; Global health security. 
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Introduction 

Recent outbreaks of Ebola virus disease (EVD) 

in the Democratic Republic of the Congo (DRC) 

and Uganda have escalated into a major public 

health threat for sub-Saharan Africa. The 

severity of this regional disease resurgence 

prompted the Africa Centres for Disease 

Control and Prevention (Africa CDC) to declare 

a Public Health Emergency of Continental 

Security on 18 May 2026, followed shortly by 

the World Health Organization’s (WHO) 

designation of the outbreak as a Public Health 

Emergency of International Concern (PHEIC) 

(ACDC, 2026; Baraniuk, 2026; WHO, 2026). As 

observed in previous epidemics, this renewed 

EVD crisis has intensified regional concern, 

driven by the continued weakness of health 

systems across sub-Saharan Africa (Mulenga-

Cilundika et al., 2022). In Africa, national 

health systems remain constrained by chronic 

underfunding, weak diagnostic and 

surveillance capacity, as well as inadequate 

epidemic preparedness infrastructure (Oleribe 

et al., 2019). These institutional lapses are 

further compounded by shortages in the 

health workforce, sub-optimal infection 

prevention and control (IPC) practices, and 

limited access to intensive and critical care 

services (Armstrong-Mensah et al., 2025). 

These deficits significantly impair the capacity 

of many countries to rapidly detect, contain, 

and respond effectively to highly infectious 

diseases such as EVD. 

In Nigeria, Africa’s most populous country and 

a major regional transportation hub, these 

vulnerabilities remain particularly relevant. 

Although the 2014 EVD outbreak was 

successfully contained through rapid contact 

tracing and coordinated public health 

interventions, underlying systemic weaknesses 

persist (Oleribe et al., 2015; Fawole et al., 

2017; Oleribe et al., 2019). These include 

recurrent health worker strikes, inadequate 

funding for health systems, overcrowded 

tertiary health facilities, limited rural health 

access, weak sub-national surveillance systems 

and dependence on external outbreak 

response financing (O'Sullivan et al., 2020). In 

addition, rapid urbanization, porous borders, 

insecurity, and socioeconomic disparities 

further increase the risk of rapid disease 

transmission, underscoring Nigeria’s 

continued vulnerability to cross-border 

epidemics (Aliyu and Amadu 2017). 

Since its first identification in 1976, EVD has 

been characterized as a sporadic zoonotic 

disease affecting rural populations in Central 

Africa and historically controlled through 

isolation, barrier nursing and contact tracing 

(Laupland and Valiquette, 2014; IRC, 2026). 

However, socioecological, environmental, and 

political changes in the DRC have significantly 

altered transmission dynamics, reducing the 

effectiveness of traditional containment 

strategies (Sikakulya et al., 2019). The DRC has 

increasingly become the epicentre of 

recurrent EVD outbreaks, particularly 

following the large-scale 2018–2020 Kivu 

epidemic, which was the second largest 

recorded outbreak with over 3,400 cases and 

sustained transmission across multiple 

provinces (Park et al., 2026). This evolving 

epidemiological pattern is further 

demonstrated by the ongoing 2026 outbreak, 

caused by Bundibugyo ebolavirus and centred 

in Ituri Province, with rapid spread into North 

and South Kivu and documented cross-border 

transmission into Uganda (WHO, 2026). Unlike 

previous outbreaks caused by Zaire ebolavirus, 

for which the rVSV-ZEBOV vaccine (Ervebo) 

and monoclonal antibody therapies are 

effective, no licensed vaccines or widely 

available specific therapeutics currently exist 

for Bundibugyo ebolavirus (Kupferschmidt, 

2026; WHO 2026). 

The persistence and recurrence of EVD in the 

DRC signals a broader epidemiological 

transition from isolated zoonotic spillover 

events to a sustained regional public health 

security threat. This shift is driven by 

interacting factors including viral persistence 

in human reservoirs, armed conflict, 
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population displacement, environmental 

degradation, fragile health systems, and 

increased human-wildlife interface (Sah et al., 

2022). These recurring outbreaks highlight the 

limitations of reactive outbreak response 

strategies and underscore the need for 

integrated, preventive and sustainable 

preparedness approaches. 

This review examined the historical evolution 

and shifting epidemiology of EVD in Africa, 

identified systemic surveillance gaps 

contributing to regional spillover risk, and 

assessed cross-border vulnerability in high-risk 

countries such as Nigeria. To mitigate future 

resurgences, a transition from reactive 

epidemic response to a proactive One Health 

framework is required, which will integrate 

human health surveillance, wildlife 

monitoring, community engagement and 

health system strengthening to enhance 

regional epidemic resilience. 

 

Research Methodology 

An organized literature search was done by 

the authors to compile data on the 

epidemiology and history of Ebola virus 

disease, systemic factors causing its re-

occurrence, zoonotic transmission dynamics, 

surveillance challenges and implication for 

One health approach in the prevention and 

control of Ebola disease in DRC epicentre and 

other African regions. The literature search for 

this review were publications from 2015 to 

2026 covering the current Ebola outbreak 

situation in DRC and Uganda as well as other 

countries that had the outbreak in the past. 

Several databases such as African Journals 

Online (AJOL), Elsevier, Google Scholar, 

PubMed, Scopus were employed for the 

search while keywords included Ebola Virus 

disease, DRC, Nigeria, Uganda, epidemiological 

trends, zoonotic disease, Health system, 

surveillance, transboundary infectious disease, 

One Health approach. More information was 

gathered from websites of international and 

regional organizations such as Africa CDC, 

CDC, WHO, MSF and online bulletins of health 

organizations. Documents utilized for this 

review were peer-reviewed journal articles, 

online textbooks, bulletin publications, 

conference proceedings, books of abstracts 

and scientific monographs. Materials not 

within the context of Ebola disease in Africa 

were excluded from the study. 

 

Historical and epidemiological trends of Ebola 

virus disease outbreaks in the Democratic 

Republic of Congo  

Ebola virus disease (EVD) remains one of the 

most significant viral hemorrhagic fevers 

affecting sub-Saharan Africa, with the DRC 

recording more outbreaks than any other 

country since the virus was first identified in 

1976 (CDC 2025; WHO 2026). To understand 

the current epidemiological landscape of EVD 

in the DRC, it is essential to situate the disease 

within its historical context (Figure 1). The 

epidemiology of EVD in the DRC can be 

categorized into three phases: the classical era 

of isolated rural outbreaks of 1976 – 2014, the 

conflict-associated urban transmission phase 

of 2018 – 2020, and the contemporary phase 

characterized by increasingly frequent and 

heterogeneous resurgences of 2021 – 2026 

(Kavulikirwa and Sikakulya, 2022; CDC 2025, 

WHO 2026). 

The first recognized outbreak occurred in 

August 1976 in Yambuku, Équateur Province. 

The index case presented with a febrile illness 

initially misdiagnosed as malaria, and the 

outbreak subsequently resulted in 318 cases 

with an estimated case fatality rate (CFR) of 

approximately 88% (CDC, 2025). Transmission 

was amplified in healthcare settings through 

re-use of contaminated medical equipment at 

the Yambuku Mission Hospital, underscoring 

early weaknesses in Infection Prevention and 

Control (IPC) systems that would persist across 

subsequent outbreaks (Breman and Johnson, 

2014). Following a small cluster in Tandala in 



Otuh et al., 2026; Journal of Veterinary and Applied Sciences, 16(2): 1534 – 1552. 

……………………………………………………………………………………………………………………………. 

 

 

1537 

 

1977, the country experienced a prolonged 

period of epidemiological latency until the 

1995 outbreak in Kikwit, Bandundu Province. 

This event represented a major 

epidemiological transition, marking the first 

large infiltration into a semi-urban setting and 

resulting in 315 cases and 250 deaths 

(Muyembe-Tamfum et al., 2012). Over the 

next two decades, intermittent outbreaks 

occurred in Mweka (2007; 2008 – 2009), Isiro 

(2012), caused by Bundibugyo ebolavirus, and 

Boende (2014), the latter occurring 

independently of the West African Ebola 

epidemic (Hulseberg et al., 2021; CDC, 2025). 

Outbreaks during the classical period were 

largely confined to remote forested regions 

and were categorized by self-limiting 

transmission dynamics determined by 

geographic isolation. Control was generally 

achieved through conventional public health 

interventions such as barrier nursing, 

quarantine and safe burial practices (Ojoma et 

al., 2020). This pattern of EVD as a sporadic 

and containable zoonotic disease was basically 

interrupted by the 2018 – 2020 Kivu epidemic 

in eastern DRC which is marked as the 

country’s tenth recorded epidemic, occurring 

in North Kivu, South Kivu, and Ituri provinces 

amid armed conflict, population displacement 

and mistrust of health authorities. It became 

the second-largest EVD outbreak in history, 

with 3,470 cases and 2,287 deaths (CFR: 66%) 

(Guetiya Wadoum et al., 2021). Unlike earlier 

outbreaks, transmission extended into densely 

populated urban centres such as Beni, 

Butembo and Goma, with cross-border spread 

into Uganda. This period also marked a major 

advancement in countermeasures, including 

deployment of the rVSV-ZEBOV vaccine and 

monoclonal antibody therapies (mAb114 and 

REGN-EB3), which improved survival but were 

insufficient to fully interrupt transmission due 

to insecurity and operational constraints 

(Kikwango et al., 2025). In the post-Kivu period 

(2021 – 2025), the epidemiological pattern of 

EVD in the DRC shifted towards shorter inter-

epidemic intervals and recurrent restricted 

outbreaks across North Kivu, Équateur and 

Kasai Provinces (WHO, 2025). Genomic and 

spatial investigations by the Institut National 

de Recherche Biomédicale (INRB) suggested 

that several resurgences were not solely the 

result of zoonotic spillover, but were also 

linked to viral persistence in immune-

privileged sites among survivors, highlighting 

an important mechanism in post-outbreak 

transmission dynamics (Fairhead et al., 2021; 

Kinganda-Lusamaki, et al., 2021; Park et al., 

2026). 

 

 

Figure 1. The epidemiological evolution of Ebola virus disease in the Democratic Republic of Congo 
(DRC), a three-phase flowchart timeline of outbreaks, transmission dynamics, and countermeasures 
(1976 – 2026). 
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This evolving pattern culminated in the recent 

outbreak reported on 15 May 2026, declared 

by the WHO as a public health emergency of 

international concern (PHEIC), representing 

the seventeenth documented EVD outbreak in 

the DRC (WHO, 2026). The outbreak is 

predominant around the gold-mining areas of 

Ituri Province, including Mongbwalu and 

Bunia, and rapidly spreading into North and 

South Kivu, led to cross-border transmission 

into Uganda (ACDC, 2026, WHO 2026). The 

concern raised by the current outbreak of 

Bundibugyo ebolavirus is the non-possession 

of cross-protective efficacy with available 

rVSV-ZEBOV vaccine and monoclonal antibody 

treatments, which points to the dependence 

of control efforts mainly on traditional public 

health measures such as isolating cases, 

contacts tracing, engaging communities and 

providing supportive medical care (MSF, 

2026). 

 

Systemic causes of sustained Ebola virus 

transmission across the Democratic Republic 

of the Congo and Uganda 

The recurrent EVD outbreaks in the DRC and 

spillover into Uganda represent a persistent 

regional public health threat rather than 

isolated epidemiological events and highlights 

weaknesses in outbreak preparedness and 

response systems across sub-Saharan Africa 

(Kavulikirwa and Sikakulya, 2022). The recent 

resurgence of Ebola in May 2026, alongside 

rapid cross-border transmission, reflects a 

more complex interplay of determinants 

beyond viral pathogenicity alone (IMC, 2026). 

These outbreaks are sustained by 

interconnected ecological exposures, fragile 

healthcare systems, socio-political instability, 

and weak public health governance structures 

(Mukadi-Bamuleka et al., 2024). 

Across many EVD-endemic settings, healthcare 

systems remain chronically underfunded, with 

inadequate laboratory infrastructure and weak 

epidemiological surveillance, leading to 

delayed case detection and slow outbreak 

response (Oleribe et al., 2019). Early clinical 

manifestations of EVD closely resemble 

common febrile illnesses such as malaria, 

typhoid fever, yellow fever, leptospirosis, 

shigellosis, meningitis and other viral 

haemorrhagic fevers, frequently resulting in 

misdiagnosis and delayed containment (WHO, 

2025). Consequently, healthcare facilities 

often become amplification points for 

transmission when IPC measures are 

insufficient or inconsistently applied (Baller et 

al., 2022). Limited access to personal 

protective equipment, inadequate workforce 

training and overstretch of health personnel 

further increase the risk of nosocomial 

transmission and institutional breakdown 

during outbreaks (Webber et al., 2015; Baller 

et al., 2022). These factors collectively 

demonstrate that recurrent EVD outbreaks 

reflect broader systemic weaknesses in health 

security and governance rather than purely 

biological events. 

Recent advances in filovirus genomics have 

further reshaped understanding of Ebola 

epidemiology. Emerging evidence indicates 

that the virus can persist in immunologically 

sequestered sites such as the testes, ocular 

tissues and central nervous system of 

survivors, enabling possible delayed viral 

reactivation and sexual transmission long after 

clinical recovery of patients (Zeng, 2017; Di 

Paola et al., 2020). Ecological drivers remain 

equally critical, as the Congo Basin serves as a 

natural reservoir for filoviruses, with dense 

forest ecosystems supporting zoonotic hosts 

such as bats, with increasing human 

encroachment through deforestation, 

artisanal mining, agricultural expansion and 

bushmeat hunting, causing continued 

intensification of human-wildlife contact and 

elevated spillover risks (Hussein, 2023). 

Although vaccines and monoclonal antibody 

therapies have improved outcomes for some 

ebolavirus species, substantial biomedical 

gaps remain for others, including Bundibugyo 
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ebolavirus, for which no widely accessible 

licensed vaccines or therapeutics exist (Iversen 

et al., 2020; WHO 2026). 

Sociopolitical instability in eastern DRC further 

exacerbates transmission dynamics by 

disrupting surveillance systems, limiting 

humanitarian access, and weakening 

vaccination and response efforts (Masumbuko 

Claude et al., 2019). Armed conflict drives 

population displacement into overcrowded 

settlements with poor water, sanitation and 

hygiene (WASH) infrastructure, thereby 

accelerating viral spread (Marou et al., 2024; 

Beck et al., 2025; UNICEF, 2026). Highly mobile 

populations engaged in cross-border trade and 

informal migration facilitate transmission 

between rural spillover zones and urban 

centres. In addition, entrenched mistrust of 

health authorities, rooted in historical 

marginalization and misinformation, continues 

to hinder outbreak control by delaying 

healthcare seeking, resisting contact tracing 

and sustaining household transmission (Vinck 

et al., 2019). 

The recurring nature of Ebola virus disease 

outbreaks underscores the insufficiency of 

reactive emergency responses alone. 

Countries in sub-Saharan Africa, including 

Nigeria, remain vulnerable due to porous 

borders and rapid urbanization despite 

previous containment successes (Onyekuru et 

al., 2023). Sustainable health security 

therefore requires a fully integrated One 

Health approach that strengthens 

collaboration across human, animal and 

environmental health systems. Long-term 

domestic investment in health infrastructure, 

enhanced cross-border surveillance 

coordination, community-centered risk 

communication and sustained trust-building 

are essential for improving preparedness, 

resilience and future outbreak prevention. 

 

Ecological disruption, human activities and 

zoonotic transmission dynamics in EVD 

resurgence 

Zoonotic transmission constitutes the primary 

mechanism by which EVD is introduced into 

human populations (Jacob et al 2020). Ebola 

viruses are maintained in animal reservoirs 

within tropical forest ecosystems, with 

growing evidence identifying fruit bats as the 

most likely natural hosts (Caron et al., 2018). 

Spillovers occur when humans come into 

direct or indirect contact with infected 

wildlife, contaminated tissues or body fluids, 

enabling cross-species transmission (Ellwanger 

and Chies, 2021). The ecological landscape of 

Central and West Africa, particularly the 

Congo Basin, provides highly suitable 

conditions for such zoonotic emergence due 

to dense biodiversity and extensive human-

wildlife interfaces (Kuisma et al., 2026). 

Countries such as the DRC and Uganda, with 

vast rainforest ecosystems, support diverse 

species including bats, non-human primates, 

antelopes and other mammals involved in 

Ebola transmission cycles (Sospeter et al., 

2023). Human activities that increase exposure 

to these environments significantly elevate 

spillover risk (Figure 2). 

Fruit bats of the Pteropodidae family are 

widely regarded as the most probable natural 

reservoirs because they can carry the virus 

asymptomatically while shedding it through 

saliva, urine, faeces and partially eaten fruits 

(Olivero et al., 2020). Human infection may 

occur through hunting, preparation, and 

consumption of bushmeat or contact with 

contaminated environmental surfaces (WHO, 

2026). Many index cases in outbreak 

investigations have been linked to forest 

exposure, wildlife handling or carcass contact 

(Rulli et al., 2017). Non-human primates such 

as chimpanzees and gorillas function as 

incidental hosts rather than reservoirs, often 

dying rapidly after infection, yet still serving as 

sources of human infection through hunting 

and butchering practices (Hayma, 2019). 



Otuh et al., 2026; Journal of Veterinary and Applied Sciences, 16(2): 1534 – 1552. 

……………………………………………………………………………………………………………………………. 

 

 

1540 

 

 

Figure 2. Zoonotic spillover pathways and transmission dynamics of Ebola virus disease (EVD) in the 

Democratic Republic of the Congo. 

 

Environmental and anthropogenic pressures 

further intensify zoonotic risk of Ebola disease 

in humans (Segala et al., 2025). Anthropogenic 

activities like deforestation, mining, 

agricultural expansion, urban encroachment 

and climate-driven ecological changes increase 

human intrusion into wildlife habitats and in 

Eastern DRC, artisanal mining and conflict-

driven displacement push populations deeper 

into forested areas, increasing contact with 

potential reservoir species (Baranowski and 

Bharti, 2026). These spillover events often 

occur in remote regions with weak 

surveillance and limited healthcare access, 

allowing early transmission to go undetected 

and spread to occur before containment 

measures are implemented, and once 

established in humans, the Ebola virus spreads 

through direct contact with infected body 

fluids, transforming isolated spillover events 

into wider outbreaks (David et al, 2016). 

Although genomic and epidemiological 

evidence suggests that outbreak recurrence 

may also involve viral persistence in survivors, 

zoonotic transmission remains the principal 

pathway of Ebola emergence (Goldstein et al., 

2020). Therefore, for a sustainable effective 

prevention of Ebola disease, One Health 

approach should be incorporated into health 

systems, integrating human, animal and 

environmental health systems. Key strategies 

include strengthened wildlife surveillance, 

regulation of bushmeat trade, ecological 

monitoring, improved community education 

and enhanced preparedness systems to 

reduce future spillover risk in sub-Saharan 

Africa. 

 

Ebola virus disease surveillance challenges in 

sub-Saharan Africa 

It has been constantly emphasized that 

effective surveillance remains a central pillar 

in the prevention, early detection and 

containment of emerging and re-emerging 

infectious diseases, especially the ravaging 

EVD outbreaks (Woolhouse et al., 2015; Dahl 

et al., 2024). However, across sub-Saharan 

Africa, structural, operational, socioeconomic 

and geopolitical constraints continue to 

undermine surveillance effectiveness, 

contributing to delayed detection and 

recurrent epidemic amplification (Moyo et al., 

2023). A major challenge continues to be the 

fragility of healthcare systems in many 

outbreak-prone countries, including the DRC, 
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Uganda, South Sudan and Nigeria, where 

chronic underfunding limits infrastructure, 

training of personnel, IPC capacity and reliable 

reporting systems (Oleribe et al., 2019; Lowe 

et al., 2024). In such settings, early EVD cases 

are frequently misdiagnosed as malaria, 

typhoid fever, or other endemic febrile 

illnesses, allowing undetected community 

transmission before alerts are raised (Hsu et 

al., 2018). 

A further limitation to the control of EVD in 

Sub-Saharan Africa is inadequate laboratory 

diagnostic capacity (Presser et al., 2021). 

Reports have it that confirmatory Ebola virus 

disease testing relies on molecular tools such 

as reverse transcription polymerase chain 

reaction (RT-PCR), yet laboratory services are 

often centralized in urban areas (Muzembo et 

al, 2022; Bettini et al., 2023). In remote 

regions, insecurity, weak transport networks 

and logistical constraints delay sample 

transport and result turnaround, thereby 

slowing isolation, contact tracing and outbreak 

containment (Gonzalez et al., 2026). 

Additionally, community-based surveillance 

systems are weak, particularly in remote 

forest settlements where community health 

workers are often under-trained, under-paid, 

and poorly supported (Alhassan and Wills, 

2024). Inadequate risk communication, 

misinformation and deep-seated mistrust of 

authorities have been reported to further 

reduce community engagement because in 

several outbreaks, fears of political 

manipulation or harmful interventions, 

alongside traditional burial practices are 

known to delay reporting and reduce 

cooperation with surveillance teams (Koren 

and Weidmann, 2025). 

Insecurity and armed conflict, particularly in 

Eastern DRC, further disrupt surveillance 

through attacks on health facilities, population 

displacement and restricted humanitarian 

access, creating epidemiological blind spots 

where transmission persists undetected 

(Yokolo et al., 2025). Equally, cross-border 

mobility through porous borders between 

countries such as the DRC and Uganda also 

complicates surveillance due to informal 

migration, trade and limited harmonization of 

regional data-sharing systems (Bedford and 

Akello, 2018). Complicating these challenges, 

surveillance across the regions remains largely 

reactive rather than proactive, with limited 

investment in inter-epidemic preparedness, 

genomic surveillance, wildlife monitoring and 

early warning systems (Hamza et al., 2025). 

Emerging evidence of Ebola viral persistence in 

immune-privileged sites in the body systems 

such as testes (semen), eyes (ocular fluid) and 

the central nervous system further confound 

surveillance, as flare-ups may occur long after 

outbreak resolution (Hartmann et al., 2017; 

Hartley et al., 2025).  

Overall, these challenges reflect broader 

systemic weaknesses in public health 

infrastructure as represented in Table 1. 

Strengthening surveillance therefore requires 

sustained investment in laboratory systems, 

decentralized diagnostics, digital reporting, 

workforce capacity, community engagement, 

cross-border coordination, genomic 

surveillance and integrated One Health 

strategies. 

 

Cross-Border spread of Ebola virus disease 

within sub-Saharan Africa and beyond 

The trans-boundary spread of EVD has 

become a major public health security concern 

in sub-Saharan Africa (Hassan et al., 2019). 

Despite having been considered as a 

geographically restricted zoonotic infection of 

remote forest communities, EVD now 

demonstrates a clear capacity to cross 

national borders through human mobility, 

trade networks, humanitarian displacement 

and increasing urban interconnectedness 

(Figure 3), hence it is no longer a localized 

disease but a significant regional and global 

health security threat (Rulli et al., 2017; 

Chirawurah et al., 2022; Narashim, 2022). 
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Table 1. Epidemiological characteristics, surveillance challenges, and public health lessons learned from 
major Ebola and Sudan virus disease outbreaks in Sub-Saharan Africa (2014 – 2026).  

 

Outbreak/Event 

with dates 

 

Affected 

countries 

Major surveillance challenges  

Key public health 

lessons 
Transmission 

dynamics 

Critical gaps identified 

within the health 

system 

2014–2016: 

West African 

Epidemic 

Guinea, 
Liberia,  

Sierra Leone 

Porous borders, 
urban spread, 
community 
transmission. 

Collapsed health 
systems, inadequate 
IPC, weak surveillance, 
workforce shortages. 

Importance of early 
detection, regional 
coordination, and 
resilient health systems. 

2014: Imported 

Case in Nigeria 

Nigeria International air 
travel from Liberia 
to Lagos. 

Weak emergency 
preparedness, hospital 
vulnerability, 
overstretched 
workforce. 

Rapid contact tracing 
and coordinated 
emergency response 
can contain outbreaks. 

2018 – 2020: 

Kivu Outbreak 

Democratic 
Republic of 
the Congo, 
Uganda 

Cross-border 
migration, conflict-
driven 
displacement 

Insecurity, mistrust, 
disrupted surveillance. 

Security and 
community trust are 
essential for outbreak 
control. 

2022: Sudan 

Virus Disease 

Outbreak 

Uganda Domestic mobility 
and regional 
exposure risk. 

Lack of licensed 
vaccines for Sudan 
strain, healthcare strain. 

Need for diversified 
filovirus vaccine 
development. 

2026: 

Bundibugyo 

Resurgence 

Democratic 
Republic of 
the Congo, 
Uganda 

Mining corridors, 
urban expansion, 
border mobility. 

Absence of cross-
protective vaccines, 
fragile regional 
preparedness. 

One Health 
preparedness and 
sustained surveillance 
are critical. 

 

 

 

Figure 3. Geospatial dynamics of cross-border Ebola Virus Disease (EVD) transmission, regional 

transport hubs, and multi-layered containment strategies within Sub-Saharan Africa and beyond. 
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The 2014 – 2016 West African Ebola epidemic 

marked a turning point in understanding 

cross-border transmission, having originated 

in rural Guinea, it spread rapidly to Liberia, 

Sierra Leone and Nigeria, becoming the largest 

Ebola outbreak in history, with over 28,000 

cases and more than 11,000 deaths 

(Narashim, 2022). Weak surveillance systems, 

porous borders and delayed international 

response facilitated sustained transmission, 

while urban spread overwhelmed fragile 

health systems in capitals such as Monrovia 

and Freetown (Chirawurah et al., 2022). 

Liberia’s experience highlighted how health 

infrastructure weakened following years of 

civil conflict, contributed to poor infection 

control, limited laboratory capacity, low public 

trust and disruption of essential health 

services (Ako-Egbe et al., 2023). In contrast, 

Nigeria’s 2014 importation of Ebola via an 

infected traveller into Lagos demonstrated 

both vulnerability and the importance of rapid 

response (Lokossou et al., 2026). Although 

Nigeria successfully contained the outbreak 

through aggressive contact tracing, isolation 

and risk communication, the event exposed 

systemic weaknesses and reflected reactive 

rather than sustained preparedness (Olumade 

et al., 2020). Similarly, recurrent outbreaks in 

the DRC have repeatedly affected neighboring 

Uganda through cross-border mobility, with 

Uganda’s stronger surveillance systems 

enabling quicker containment, yet still 

revealing regional weakness (WHO, 2021). 

More recent outbreaks, including Uganda’s 

2022 Sudan virus disease event and the 

current (May 2026) Bundibugyo-related 

resurgence, further highlight persistent gaps, 

particularly the absence of widely available 

vaccines and therapeutics for several Ebola 

species (Pimundu et al., 2026; WHO, 2026). 

Across sub-Saharan Africa, a recurring 

limitation is reliance on reactive “fire brigade” 

responses rather than sustained 

preparedness. Weak surveillance systems, 

underfunded laboratories, inadequate 

personal protective equipment (PPE) 

stockpiles, and poorly institutionalized 

emergency systems consistently highlighted 

earlier in one of the sections of this Article, 

lead to delayed detection and prompt public 

health response/intervention. These recurring 

weaknesses reflect broader structural failures 

in regional health governance and 

preparedness financing, hence calling for more 

concerted efforts of member countries within 

the sub-Saharan Africa region to collaborate 

and proactively control Ebola virus disease. 

Finally, controlling cross-border Ebola 

transmission requires a shift from reactive 

outbreak response to proactive, resilient and 

regionally coordinated health security systems 

grounded in One Health principles, 

strengthened surveillance and sustained cross-

border collaboration (Figure 3). 

 

Implications for African health systems and 

the One Health approach 

From a One Health perspective, the recurrent 

resurgence and transnational spread of EVD 

across sub-Saharan Africa represent a 

persistent and complex threat to regional 

health security. This is particularly significant 

for Nigeria, where high population density, 

rapid urbanization and extensive connectivity 

within West Africa increase vulnerability to 

rapid disease transmission (WHO, 2015). 

These interconnected realities underscore the 

urgent need for a fully operationalized One 

Health framework capable of addressing the 

ecological, social and geopolitical drivers that 

facilitate zoonotic disease emergence and 

spread (OHHLEP et al., 2023). The evolving 

epidemiology of Ebola virus disease further 

demonstrates that traditional, reactive 

outbreak responses are no longer sufficient, as 

transmission increasingly occurs across 

human, animal and environmental interfaces, 

requiring integrated and forward-looking 
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public health strategies (Baranowski and 

Bharti, 2026). 

As emphasized by OHHLEP et al (2023), a 

central implication of this analysis is the need 

for a systemic shift across sub-Saharan African 

health systems from reactive, emergency-

driven outbreak responses towards resilient 

One Health approach that is prevention-

oriented and capable of sustaining 

preparedness during inter-epidemic periods. It 

is pertinent to recall that while countries such 

as Nigeria, DRC, Uganda and Liberia have 

demonstrated varying levels of success in 

containing Ebola virus disease outbreaks 

(Guetiya Wadoum et al., 2021; Ako-Egbe et al., 

2023), these responses have often relied on 

rapid emergency activation rather than robust, 

continuously strengthened health systems 

that can stand the test of time. Although 

Nigeria’s containment of the 2014 Ebola 

importation illustrated the effectiveness of 

coordinated response mechanisms, similar 

experiences across the region consistently 

reveal structural weaknesses (Otu et al., 

2017). 

The evident and recurring institutional 

fragilities within health systems in EVD 

epicentres, as well as across other African 

countries, underscore the need for a 

deliberate shift in leadership toward more 

pro-active governance capable of addressing 

persistent under-investment in surveillance 

systems, laboratory infrastructure, health 

workforce development and emergency 

logistics across the sub-Saharan African region 

(OHHLEP et al., 2023). The shared 

environmental, institutional and geographical 

characteristics of Ebola virus disease (EVD) 

outbreak settings in DRC, Uganda, Liberia and 

Nigeria reflect common regional vulnerabilities 

across Central and West Africa. In particular, 

the presence of high-density urban centres, 

coupled with weak health system capacities, 

significantly increases the risk of rapid 

outbreak amplification when index cases are 

not detected early (Onyekuru et al., 2023). 

The One Health approach provides a unifying 

framework for addressing these challenges by 

integrating human, animal, environmental and 

agricultural health systems (OHHLEP et al., 

2023). In rural and forest-adjacent ecological 

zones across the region, spillover prevention 

requires strengthened wildlife surveillance, 

regulation of bushmeat practices, community-

based reporting systems, and improved access 

to primary healthcare and water, sanitation 

and hygiene (WASH) infrastructure (Vora et 

al., 2023). According to One Health Trust 

(2023), integration of veterinary and 

environmental health services is essential for 

early identification of zoonotic threats at the 

human–animal interface. In peri-urban 

settings across multiple African countries, 

priority should be given to decentralizing 

laboratory capacity, expanding digital disease 

surveillance systems and improving IPC 

compliance in both public and private 

healthcare facilities, where informal care 

pathways often delay outbreak detection 

(Onyekuru et al., 2023). With similar 

submission in the reports by  Oposhia et al., 

(2026), in major urban centres such as 

Kampala, Lagos, Kinshasa and Monrovia, 

preparedness will require sustained 

emergency operation centres, strengthened 

isolation units, expanded genomic surveillance 

capacity and coordinated multi-sectoral 

engagement across health, immigration, 

aviation and transport systems. Furthermore, 

efforts at national and regional levels for 

effective EVD preparedness will largely 

depend on strengthening One Health 

governance through legally mandated 

coordination mechanisms across health, 

agriculture, environment and wildlife sectors 

(OHHLEP et al., 2023). Adopting this must be 

complemented by expanded cross-border 

surveillance, genomic sequencing capacity, 

and increased domestic financing for 

preparedness (Oposhia et al., 2026). In other 

words, regional platforms such as the Africa 

CDC should provide critical opportunities for 
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harmonized response strategies and shared 

technical capacity.  

Across sub-Saharan Africa, sustainable health 

security depends on transitioning from 

fragmented, reactive outbreak control to 

integrated, proactive and adequately funded 

One Health systems capable of detecting and 

containing threats before they escalate into 

epidemics. 

 

Conclusion  

Ebola virus disease is no longer a rare and 

geographically isolated zoonotic infection 

confined to remote African communities. Over 

the years, it has evolved into a recurring 

regional public health threat shaped by 

ecological disruption, population 

displacement, weak health systems, insecurity 

and increasing human mobility across sub-

Saharan Africa. Nigeria occupies a particularly 

critical position within this evolving landscape 

because of its large population, rapid 

urbanization, extensive regional and 

international connectivity and expanding 

informal settlements. Although the successful 

containment of the 2014 Lagos (Nigeria) 

outbreak demonstrated the country’s 

outbreak response capacity, the current 

realities across the region show that reactive 

containment alone may be insufficient for 

sustainable epidemic prevention. 

Going forward, there is an urgent need for 

African governments, including Nigeria, to 

prioritize long-term investment in Ebola virus 

disease research, vaccine development, 

genomic surveillance and therapeutic 

innovation across all Ebola virus species. 

Nigeria is strategically positioned to lead 

regional collaborations through its academic 

institutions, public health agencies and 

growing scientific capacity. At the same time, 

health systems must be strengthened through 

sustained financing, improved surveillance 

infrastructure, laboratory expansion and 

workforce retention strategies that address 

the continuing migration of skilled healthcare 

professionals. 

Sustainable Ebola virus disease control will 

also depend on fully operational One Health 

approaches that integrate human, animal and 

environmental surveillance with stronger 

cross-border coordination, community 

engagement and behavioral risk reduction. In 

the final analysis the future control of Ebola 

virus disease and other emerging zoonotic 

diseases in Africa will depend on sustained 

political commitment, resilient health systems, 

scientific innovation, environmental 

stewardship and nationally driven 

preparedness efforts. 
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