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Editorial 

The re-emergence of Marburg virus Disease in West Africa: how 

prepared is the sub-region for preventing recurrent zoonotic 

outbreaks? 
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On 13 February 2023, Equatorial Guinea confirmed its first-ever 

utbreak of Marburg virus disease (MVD) [1] . This latest outbreak 

n Kié-Ntem province, north of Equatorial Guinea, was linked to 

 deaths among 25 suspected cases. This is the third country in 

est Africa, in 18 months, to report MVD outbreak since it was 

rst detected in Guinea in August 2021 [2] and Ghana in June 2022 

3] . 

Since its first detection in Europe in 1967, during two outbreaks 

ccurring simultaneously in Marburg and Frankfurt in Germany, 

nd in Belgrade, Yugoslavia (now Serbia), all but one of the other 

utbreaks were reported in Africa [4] . Since 1975, 15 separate re- 

orts of human MVD cases have come from South Africa (1975 – 3 

ases), Kenya (1980 – 2 cases, 1987 – 1 case), Russia (1990 – 1 

ase), Democratic Republic of Congo (1998-20 0 0 – 154 cases), 

ngola (20 0 0-20 05 – 252 cases), Uganda (20 07 – 4 cases, 2017 – 4 

ases), USA, ex Uganda (2008 – 1 case), Netherlands-ex Uganda 

008 – 1 case), Uganda (2014 – 1 case), Guinea (2021 – 1 case) 

nd Ghana (2022 – 3 cases) [1-3 , 5] . The largest outbreak reported 

n Angola in 2004 had led to 227 deaths among 252 cases [5] . 

Like Ebola virus, the Marburg virus is a member of the Filoviri- 

ae family and MVD is as deadly as Ebola virus disease with case- 

atality rates reaching 90% [5] . Marburg virus can be transmitted 

o humans from fruit bats and spread through direct contact with 

odily fluids of infected people. Symptoms of MVD include high 

ever, severe headache and malaise. Many patients develop severe 

aemorrhagic symptoms within seven days. In Africa, where febrile 

llnesses are common, distinguishing MVD clinically from malaria, 

eningitis, typhoid fever, and other viral haemorrhagic fevers can 

e challenging. Marburg virus can be detected using serum neu- 

ralisation tests, antigen-capture detection tests, antibody-capture 

LISA, RT-PCR assay, and virus isolation by cell culture [2] . These 

iagnostic methods require good laboratory infrastructure and 

ell-trained personnel in settings with continuous power supply, 

nd an efficient cold chain for samples and reagents. 

West Africa is now on high alert after three outbreaks of MVD 

nd one outbreak of Ebola (in Cote D’Ivoire in August 2021) since 

ugust 2021 [6] . The control mechanisms in place for Ebola in 

uinea, Liberia and Sierra Leone have effectively informed pro- 

ocols for an emergency response to the Marburg virus. Efficient 

ools are crucial to detect the emergence and spread of new 

athogens, drug resistance mechanisms, providing evidence for 

mplementing public health control measures. For this, molecular 
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iagnostics and genotyping of pathogens have become indispens- 

ble tools to both improve clinical management and limit further 

pread. The rapid detection of the Marburg virus in laboratories 

n West Africa when the outbreaks occurred and the emergency 

esponses by health authorities demonstrated the degree to which 

aboratory capacities have been strengthened in the past 10 years. 

uring the Ebola outbreak between 2013 and 2016, the three most 

ffected countries – Guinea, Liberia and Sierra Leone – lacked the 

echnical capacities such that diagnostics and bioinformatics had 

een performed through parachute research [7] . 

The basic reproduction number for MVD of 1.59 [8] implies that 

arge outbreaks are less probable but outbreaks in the Democratic 

epublic of the Congo (1998–20 0 0), Angola (20 04–05) and West 

frica (2021–2023) showed that areas with weak health systems, 

specially during conflict/post-conflict are vulnerable to frequent 

nd substantial outbreaks. Africa CDC was founded in 2016 because 

f the West Africa Ebola epidemics, as a specialised technical insti- 

ution that supports public health initiatives of member states of 

he African Union. In partnership with World Health Organization 

egional Office for Africa (WHO-AFRO) and other organisations, 

t has strengthened the capacity and capability of Africa’s public 

ealth institutions as well as partnerships, ensuring that African 

ountries can detect and respond quickly and effectively to disease 

hreats and outbreaks, based on data-driven interventions and pro- 

rammes. 

To date, about 140 disease outbreaks occur in Africa annually 

9] . Genomic surveillance is critically important for early notifi- 

ation and control of outbreaks. Huge gaps exist in genomics and 

ioinformatic capacities in national institutions and a highly skilled 

orkforce is required in all African sub-regions for the incorpora- 

ion of pathogen genomics into the existing disease surveillance 

ystems. Evidently, there is a need to strengthen south-north and 

outh-south partnerships and collaborations to enable a coordi- 

ated approach to pathogen diagnostics and response to outbreaks 

o be developed. In 2019, the Africa Pathogen Genomics Initiative 

PGI) was launched by the Africa CDC Institute for Pathogen 

enomics to support public health pathogen genomics and bioin- 

ormatics, maximising the benefits of next-generation genomic 

equencing tools across Africa. Before the COVID-19 outbreak, 72% 

f Africa’s genome sequencing capacity was concentrated in four 

ountries: South Africa, Kenya, Nigeria and Morocco [9] . Filling the 

ap in sequencing and related technologies would accelerate the 
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eneration of the scientific evidence needed for health systems to 

etter prevent, identify and track these outbreaks. 

Currently, 20 national public health and research institutions 

cross Africa have facilities for pathogen genomic surveillance, in- 

luding hubs in eleven member states of the African Union. The re- 

ional hubs are strategically located to serve national public health 

nstitutions of neighbouring countries to reduce specimen shipping 

ime and costs. Three out the 9 regional hubs/specialised centres 

amely, African Centre of Excellence for Genomics of Infectious 

iseases (ACEGID), Noguchi Memorial Institute for Medical Re- 

earch (NMIMR), University of Ghana and Institute Pasteur, Dakar, 

re in West Africa. These hubs are well equipped with advanced 

equencing platforms. Supported by Africa CDC, these institutions 

re working closely with key partners including the WHO AFRO 

o improve technical capabilities across the entire West-Africa. 

hrough this initiative, a coordinated Africa-wide effort has con- 

ributed to the scientific understanding of the evolution and spread 

f SARS-CoV-2 variants during the peak of COVID-19 pandemic 

9 , 10] . Other programmes in diagnostic capacities and laboratory 

ystems in West Africa are organised by the West Africa Health 

rganisation (WAHO) and the Third Country Laboratory Training 

TCTP) funded by the Japan International Cooperation Agency and 

ased at the NMIMR. Scientists in West Africa are now better 

repared to perform research in emerging infections than during 

he Ebola epidemics in West Africa starting from 2013. Within 48 

ours of the suspected outbreaks of MVD in West Africa, scientists 

n Guinea, Ghana and Senegal were able to confirm infection with 

he Marburg virus. 

Prophylaxis and therapy are the other major challenges, as no 

accines or antiviral treatments have been approved to date to 

reat MVD. An effective MVD vaccine for the protection of health- 

are workers and ring vaccination of contacts, such as that imple- 

ented during the recent Ebola outbreaks in Guinea, could be an 

mportant addition to the available tools for the fight against the 

utbreak . Several vaccines to prevent MVD are at various stages 

f development, such as the candidate modified chimpanzee ade- 

ovirus vaccine by Sabin Vaccine Institute (Washington DC, USA); 

andidate human adenovirus vaccine by Janssen (Beerse, Belgium); 

nd candidate vaccines being developed by the Public Health Vac- 

ines (PHV) (Massachusetts, USA), the International Aids Vaccine 

nitiative (IAVI) (New York City, USA) and Auro Vaccines (Pearl 

iver, New York), based on the weakened forms of vesicular stom- 

titis virus as vector [11–13] . The first-in-human trial of a cAd3- 

arburg vaccine showed the candidate vaccine to be safe and 

mmunogenic, with a safety profile like previously tested cAd3- 

ectored filovirus vaccines [14] . The ongoing MVD outbreak in 

quatorial Guinea has led WHO to convene a MVD expert group 

eeting in Geneva, Switzerland on February 14 th , 2023, which has 

iscussed the logistics of testing the vaccines, although, like pre- 

ious outbreaks, effective infection control measures such as quar- 

ntine are anticipated to end the outbreak before vaccines can be 

dministered. 

The previous Ebola virus disease and the recent MVD outbreaks 

n West Africa highlight missed opportunities for rapid research 

uring outbreaks. Planning and executing clinical research rapidly 

uring new outbreaks can be difficult and protracted. Development 

f locally acceptable ethically sound research protocols including 

daptive RCT designs, can and does delay rapid implementation of 

linical research [15 , 16] . This emphasises why medical and scien- 

ific communities should work together to design and introduce 

pecific pathways for optimal trial designs for evaluation of mul- 

iple products, and to put in place ethical standard and logistics 

ramework for assessing novel diagnostics, treatments, and vac- 

ines. African countries should continue to invest in health systems 

nd improve disease surveillance. Benchmarking and the harmon- 

sation of performance levels of health systems could strengthen 
29 
apabilities and competences and potentially standardise responses 

o an outbreak when it occurs. In addition to the African CDC pro- 

iding leadership, sub-regional bodies such as WAHO should lead 

he process. The WAHO has been involved in harmonisation of 

ealth curricula in West Africa to ensure that healthcare profes- 

ionals have the same level of competence to treat infections and 

ther illnesses in the sub-region. What is still missing is the uni- 

orm implementation of the harmonised curricula across the sub- 

egion and also an equitable health system infrastructure. Equato- 

ial Guinea would not have needed testing in Senegal, had the test- 

ng infrastructure and capability been present in the country. It is 

ime for African Union Institutions, such as the African Peer Review 

echanism to conduct necessary reviews on health systems across 

he continent. Harmonisation of health systems is needed so that 

 unified highly-skilled approach can be adopted to prevent and 

anage future outbreaks in all sub-regions in Africa. 
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