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Abstract: The Ebola virus disease, formerly known as Ebola hemorrhagic fever, is a severe and 
often fatal zoonosis in humans. The 2013–2016 West African Ebola outbreak had distinctive 
characteristics, and it was the largest and most complex epidemic since the virus discovery in 1976. 
Although the 2018–2020 Ebola outbreak in the Democratic Republic of the Congo had many 
similarities, there were additional challenges due to the presence of armed rebel groups at the 
epicenters of the epidemic. Despite these challenges, the extraordinary commitment of the World 
Health Organization (WHO) regional office for Africa, in collaboration with Africa Union (AU) 
member states through the Africa Centres for Disease Control and Prevention (Africa CDC), and 
WHO’s prompt declaration of a Public Health Emergency of International Concern (PHEIC) 
shepherded an effective coordinated response to contain the epidemic. Learning from previous 
Ebola virus epidemics and the current Coronavirus disease 2019 (COVID-19) pandemic, the AU 
member states should strengthen inter-state coordination towards the development and implemen
tation of a preparedness and readiness plan which will enable the continent to build and sustain 
resilient capacities to prevent, detect, and respond to future outbreaks following the International 
Health Regulations (IHR).
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DR Congo Health Profile, System, and Infrastructure
DR Congo is the largest second country on the African continent, with a population 
of over 70 million (Nigeria is the largest) and is the hub of Africa’s most crucial 
continental crossroad, being bordered by Rwanda, Uganda, Burundi and Tanzania 
to the east, Central African Republic and South Sudan to the north, Angola and 
Zambia to the south, and the Republic of the Congo in the west. Formally 
established as a Belgian colony in 1908, DR Congo became independent in 1960, 
became Zaire in 1972, and became the Democratic Republic of the Congo in 1997. 
DR Congo has more than 200 ethnic groups and different languages, including 
French, Lingala, Kingwana, Kikongo, and Chilva as National languages.1

The conflict in DRC has resulted in a health-system collapse and created a 
humanitarian disaster.2 An estimated 5.4 million excess deaths occurred from 1997 
to 2004, with fewer than 10% attributable to violence and the rest to preventable 
and treatable medical conditions such as malaria, diarrhoea, pneumonia and 
malnutrition.3 In eastern Congo, the prevalence of rape and other sexual violence 
is documented as among the highest in the world.4
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The country public health system is based on a four- 
tiered pyramid model. The first level consists of a com
munity health centre where nurses provide primary care. 
The second level is a referral centre with resident doctors. 
The third level includes local hospitals that provide pro
fessional care and a university hospital representing the 
fourth level. The government works with many Non- 
Governmental Organizations to oversee the public health 
sector alongside the private sector.

Ebola in DR Congo and WHO 
PHEIC Declaration
In 2018, the DR Congo declared the second-largest Ebola 
virus disease (EVD) outbreak in history since the virus was 
first discovered in 1976. As of June 25, 2020, 3470 EVD cases 
had been reported, including 3317 confirmed and 153 prob
able cases, with 2287 death (overall case fatality ratio 66%). 
Of the total confirmed and probable cases, 57% (n=1970) were 
female, 29% (n=1002) were children under the age of 18, and 
5% (n=171) were healthcare workers. With 1171 EVD survi
vors, the number of cases surpassed 3400, making it by far the 
country’s largest-ever Ebola epidemic.5 Unlike previous out
breaks in the DRC, security challenges in North Kivu and Ituri 
Provinces hampered response efforts, making it difficult to 
identify and follow-up contacts of people infected with Ebola. 
As a result, the number of new cases doubled, from 1000 in 
March to around 2000 in June 2019. Despite the efforts of the 
DRC government, the World Health Organization (WHO), 
and partners, the number of new cases reported each week 
remained high, with a new case confirmed on 14th July in 
Goma, the capital of North Kivu and a city of one million 
people. In response to the discovery of this first case in Goma, 
WHO declared the Ebola epidemic in DR Congo to be a 
PHEIC on July 17, 2019. WHO Director-General promulgates 
this declaration following procedure set out in Article 49 of the 
International Health Regulations (IHR) after consulting the 
Emergency Committee (EC) established under Article 48 of 
IHR. When PHEIC is issued, WHO helps coordinate an 
immediate response with the affected country and any other 
state parties around the world.6

We described here the contextual framework of the inter
national response to the 10th Ebola virus outbreak in DR 
Congo while revealing the nature of the leading national, 
regional and international agencies involved, including the 
United Nations (UN), WHO, African Union (AU) and the 
African centres for disease control and prevention (Africa 
CDC) with a quick reminder on the foundations of the AU 

and Africa CDC, and emphasizing on their mission to coordi
nate the response of AU member states towards public health 
emergencies on the continent. We concluded by showing how 
vaccines remain one of humanity’s best weapons during public 
health emergencies.

Potential Spillover to Nine 
Neighbouring States – Fear for an 
Unprecedented Major 
Humanitarian Crisis
The possibility of the Ebola virus spilling over to neighbouring 
countries was factual, as evidenced by the reported case in 
Uganda confirmed in June 2019. Uganda was far more familiar 
with the Ebola virus as the country was struck with three 
outbreaks in 2000, 2007 and 2012, respectively. These epi
demics have prompted the country to build capacity to respond 
to subsequent events, as shown by the rapid mobilization and 
deployment of a rapid response team tasked to identify others 
at risk. The scenario of Ebola spreading to the nine countries 
sharing borders with DRC was factual and scary as the life of 
about 290 million African citizens - representing 23% of 
Africa’s total population - was at risk (Table 1). In the even
tuality that this spread happened, it would have led to an 
unprecedented major humanitarian crisis with a critical socio- 
economic impact on Africa. For instance, the real gross 
national product growth of Sierra Leone, Liberia, and Guinea 
was expected to increase in 2014 and 2015 due to relatively 
high stock prices, rising domestic demand, and improved 
economic management and governance; however, this pre
dicted economic growth was not realized due to the epi
demic-related economic shrinkage. The high traffic at the 
DRC borders and insecurity constituted some drivers of spil
lover (Figure 1). However, organizations such as the European 
Union, United States Centers for Disease Control and 
Prevention (US CDC), and WHO supported countries sharing 
borders with DRC with initial provision to Uganda, South 
Sudan, Rwanda, and Burundi.8 These funds contributed to 
strengthening these countries’ readiness in line with the 
WHO African region strategic Ebola preparedness plan 
(Figure 2).

Outbreak Effort in DR Congo – 
Community Distrust and Insecurity 
Undermined Response
Previous outbreaks of the Ebola virus had been sporadic, 
minor, and confined mainly in rural areas, but the West 
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Africa epidemic opened a new venture, was multicountry, 
recorded cases above what has ever been recorded for 
Ebola, and killed more than 15,000 people.9 Subsequent 
outbreaks have been reaching densely populated urban 
areas, often resulting in an uncontrolled spread. Although 
the 10th Ebola epidemic in the Democratic Republic of the 
Congo involved 3470 confirmed and 153 probable cases, 
of which 2287 died (overall case fatality ratio 66%) as of 
June 23, 2020, it was indeed smaller in magnitude, parti
cularly in comparison to the West African epidemic, which 
involved more than 28,000 cases and 11,310 deaths (over
all mean CFR 62.9%).5,9 Unlike the West African out
break, the DRC epidemic triggered a massive and intense 
international response, with the WHO declaring the emer
gency more quickly than ever before. Responding to the 
call of the DRC government, the rapid mobilization of the 
international community should have sufficed to contain 
the outbreak as seen in West Africa; however, violence and 
general insecurity in the DRC was a significant concern as 
the epicentres of the epidemic were located in provinces 
hosting multiple armed rebel groups. These security issues 
undermined efforts to contain the epidemic, as several 
incursions of armed groups in various sites were recorded, 
culminating in attacks that partially destroyed Ebola treat
ment units (ETU) in Butembo, Katwa and later in Beni. 
Violent attacks against the Ebola response, coupled with 
mistrust, continued to hamper the efforts to control the 
outbreak and further traumatized the population; thus, 
preventing them from seeking care in ETU.

The Necessity for Inter-State 
Coordination in Africa
The World Health Organization and international agencies 
commemorated the 100th anniversary of the Spanish Flu 
pandemic in 2018, which infected 500 million people 
worldwide and killed over 100 million people, making it 
one of the deadliest natural disasters in the history.10 Until 
the current Coronavirus disease 2019 (COVID-19) pan
demic, the world had not seen a public health emergency 
of that magnitude. However, the 2014 Ebola outbreak in the 
Mano River region taught us that such epidemics are spora
dic and that the world remains particularly susceptible 
because we do not know when or where the next global 
public health disaster will occur. The situation in the DRC 
was alarming and could have become a significant concern, 
with approximately 23% of Africa’s total population at risk 
of a major humanitarian disaster if interstate cooperation to 
contain the epidemic was not reinforced. Fortunately, the 
United Nations (UN) bill of rights, signed on June 26, 1945, 
in San Francisco and entered into force on October 24, 
1945, paved the way for such cooperation. The United 
Nations is an intergovernmental organization tasked with 
preserving peace and stability and fostering global partner
ships for development. The above mission is carried out by 
UN relevant agencies such as the Food and Agriculture 
Organization of the United Nations (FAO), the United 
Nations Educational, Scientific, and Cultural Organization 
(UNESCO), and the World Health Organization (WHO) 
among many others.11

Table 1 Distribution of the Population in Countries Neighbouring the Democratic Republic of Congo

Region SDGa Region Sub-Region Country Country Code Populationb

Africa Sub-Saharan Africa Middle Africa The Democratic Republic of the Congo 180 86,791
Angola 24 31,825

Congo 178 5381
The Central African Republic 140 4745

Eastern Africa United Republic of Tanzania 834 58,005
Uganda 800 44,270

Zambia 894 17,861
Rwanda 646 12,627

Burundi 108 11,531

South Sudan 728 11,062

Total population at risk (≈23%) 284,098

Total population of Africa 1308,064

Notes: aSDG, Sustainable Development Goal; bTotal population, both sexes combined, as of July 1, 2021 (thousands); data from United Nations, Department of Economic 
and Social Affairs, Population Division. World population prospects 2019, Online edition; 2019. Available from: https://population.un.org/wpp/Download/Standard/ 
Population/.7
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The African leaders expressed their willingness and 
devotion to play a more prominent role in and take complete 
responsibility for promoting African solidarity, unity, cohe
sion, and collaboration by establishing the Africa Union, a 
Pan-African institution (AU). The Organization of African 
Unity (OAU) was established in 1963 by agreement of 32 
African states that had gained independence. A further 21 
members gradually joined, bringing the total to 53 by the 
time the AU was established in 2002, with South Sudan 
becoming the 54th AU member in 2011. The AU’s constitu
tive act recognized the need for member states to address the 
negative consequence of diseases by effectively implement
ing policy decisions to reduce the burden and improve public 
health in Africa.12 Concerned about Africa’s rising disease 
burden, the AU developed the Africa Health Strategy (AHS) 
2016–2030 to serve as a technical guide to ensure that mem
ber countries develop and sustainably improve their health 
sectors to ensure adequate monitoring and quality response to 
emergencies and disease epidemics on the continent.13

While the Peace and Security Council and the AU 
Executive Committee’s establishment of African Union 
Support to the Ebola Outbreak in West Africa 
(ASEOWA) was a welcome development, the Ebola epi
demic in the Mano River region was a humanitarian dis
aster of epic proportions that caught the entire global 
health world unprepared. It was no coincidence that initia
tives such as the Coalition for Epidemic Preparedness 
Innovations (CEPI), Africa Centres for Disease Control 
and Prevention (Africa CDC), and the WHO R&D blue
print unit were established after the outbreak. The 2014 
outbreak was a failure of interstate coordination and not an 
example to be set as a standard.

Based on the success of ASEOWA, the Africa CDC 
was established as a specialized agency to assist AU 
member countries in their efforts to improve the health 
of their citizens by strengthening health systems through 
infrastructure development, epidemiological surveillance, 
and disaster response.14,15

Figure 1 Democratic Republic of Congo and neighbouring countries at risk.
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The Africa Centres for Disease 
Control and Prevention
The Africa CDC is a technical institution of the AU tasked

to support African countries to improve the health of the 
people by reducing the disease burden - especially infec
tious diseases - through prevention and treatment, surveil
lance and response to emergencies (including outbreaks, 
man-made and natural disasters, and public health events 
of regional and international concern), and capacity- 
building.16 

On August 1, 2018, Africa CDC activated the Emergency 
Operations Centre (EOC) to coordinate the Ebola 
response, and it remains activated until the outbreak was 
declared over.

The Action of Africa CDC in DR Congo
Africa CDC supported the DR Congo response efforts 
since the onset of the outbreak and had experts in the 
field, some of whom were members of the African 
Voluntary Health Corps (AVoHC) established in 2015 by 
the Heads of State of AU as a group of trained staff that 

can be mobilized and deployed as needed within the con
tinent. In fulfilling its mandate, the Africa CDC recruited, 
trained and deployed an “Epidemic Response Team”, 
which consisted of a multidisciplinary team of subject 
matter experts in areas of epidemiology, laboratory, logis
tics, communication, anthropology, environmental health, 
animal health and Incident Management System 
(Figure 3).

Epidemiologists from Africa CDC continued to attend 
the daily national coordination meeting in Kinshasa, where 
critical decisions were made with regards to the best way 
to contain the outbreak. Africa CDC field staff established 
good working relations with the Ministry of Health of the 
DR Congo and all the partners, including the WHO, 
Médecins Sans Frontiers (MSF), and others. In addition, 
staff were involved in diverse activities linked to the 
response as follows:

Training
More than 8000 local health care workers and community 
volunteers were trained by Africa CDC staff in disease 
surveillance, laboratory diagnostics, risk communication 
and infection prevention and control.

Figure 2 Potential spillover to nine countries sharing borders with the Democratic Republic of Congo.
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Laboratory Services
Africa CDC strengthened laboratory testing in affected 
health zones by procuring GeneXpert machines and car
tridges to enable accurate real-time Ebola virus diagnostics 
and confirmation of suspected cases.

Contact Tracing and Surveillance
Africa CDC epidemiologists made significant contribu
tions to surveillance and investigated potential clusters 
and sources of transmission. The surveillance activities 
comprised alert management, contact tracing of index 
cases jointly with health facility staff, and contact fol
low up.

Infection Prevention and Control (IPC)
Africa CDC IPC specialists conducted a situational analy
sis of hygiene in several health facilities, then designed 
and implemented training packages for health workers to 
enhance infection control. Moreover, handwashing facil
ities were provided to schools and public facilities.

Cross-Border Surveillance
In collaboration with other partners, more than 70 million 
people were screened at border crossings. Several volunteers 
were also trained on entry screening in partnership with the 
Ministry of Public health and WHO regional office for Africa.

Vaccination
Africa CDC team supported house-to-house visits in all 
affected health zones to enhance health education and 
mobilized contacts for vaccination.17

Strategic Plan of Africa CDC Following 
the WHO PHEIC Declaration
In response to the declaration by the WHO categoriz
ing the 10th Ebola outbreak in DR Congo as a PHEIC, 
the Africa CDC director, in a briefing on July 19 2019, 
confirmed that the AU re-activated the AVoHC and 
deployed teams in DR Congo and neighbouring 
countries.18 A few days later, on July 22, 2019, the 
Africa CDC and the WHO Regional Office for Africa 
reiterated the need for all AU Member States to adhere 
to the recommendations following the PHEIC declara
tion and confirmed that both would work closely to 
address the crisis in the DRC.19

Subsequently, AU’s Peace and Security Council (PSC), 
at its meeting held July 2020, on the outbreak of Ebola in 
DRC, declared that

the outbreak of Ebola virus disease in the DRC is a 
source of grave concern, as well as a serious threat to 
peace and security in DRC, the region and the conti
nent as a whole, and emphasizes the need for urgent 
measures to be taken to control the disease and elim
inate it’s spreading to other parts of the country or 
neighbouring countries.20 

While the deployment of additional staff by Africa 
CDC was in preparation, the AU diplomatic and 
administrative leaders were on the frontline to facilitate 
the interstate mobilization of adequate resources to 
respond to the emergency. For example, a delegation 
from AU led by the commissioner of Social Affairs at 
the African Union Commission visited the DR Congo 
to evaluate the response, and the chairperson of the 
African Union Commission (AUC) subsequently con
vened a Forum for “Africa against Ebola Solidarity 
Trust Fund” (AAESTF) during the first week of 
September 2019 to mobilize funding to support the 
efforts in the DR Congo.21 These actions, taken 
together, underlined the dynamism and determination 
of AU member States to find a regional African solu
tion to the epidemic.

Figure 3 Africa CDC Ebola volunteers by expertise during the 2018–2020 Ebola 
outbreak Democratic Republic of Congo.
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Vaccine Perspectives in DR Congo 
During the 10th Ebola Outbreak: 
Fear vs Optimism Around 
Introducing a Second Experimental 
Vaccine
Vaccines have fundamentally changed the way modern 
medicine is since their first inception in the 18th century, 
eliminating or decreasing the impact of some of the most 
fatal human diseases. Edward Jenner and Louis Pasteur 
laid the foundation of modern immunology and vaccinol
ogy, and their achievements continue to save lives and 
constitute the backbone of new vaccines discoveries.

Vaccines have efficiently been used to eradicate infec
tious diseases such as smallpox and control other infectious 
diseases such as Poliomyelitis, Yellow fever, diphtheria, and 
rabies. Despite these accomplishments, licensed vaccines 
against the Ebola virus were unavailable during the DRC’s 
10th Ebola outbreak. During the West Africa Ebola outbreak, 
a promising experimental vaccine containing a harmless 
vesicular stomatitis virus (VSV) engineered to carry a gene 
for a Zaire Ebolavirus surface protein was provided by 
Merck & Co and tested following a “ring” vaccination strat
egy and proved to be highly effective and became the corner
stone of the effort to contain the epidemic in Guinea. The 
introduction of this highly efficacious vaccine in DR Congo 
in 2018 – initially introduced as an experimental vaccine and 
later received market authorization and WHO prequalifica
tion – helped contain the spread of Ebola by systematically 
vaccinating people at risk. Despite this achievement, the 
quantity of these lifesaving vaccines stocks was minimal, 
leading to fear that the vaccine could not be provided to all 
those at risk.

Given this challenge, the WHO advisory group recom
mended introducing a second experimental vaccine made 
by Johnson & Johnson that required two shots: one of a 
nonreplicating adenovirus that includes an Ebola surface 
protein and then 8 weeks later, a modified inactive pox 
virus with several Ebola proteins.

The hope was that the combination of Merck & Co and 
Johnson & Johnson vaccines strategies enabled rapid con
trol of the epidemic. However, the idea of the second 
vaccine in DR Congo was not welcomed positively by 
the DRC government to “not perturb the population”, as 
stated by the then minister of health Oly Ilunga. 
Considering that the overall aim of all involved was to 
contain and stop the epidemic, the introduction of this 

second vaccine should not have raised fear but should 
have been welcomed with optimism. Even though the 
initial approach of the former DRC minister of health, 
Oly Ilunga, to stick to one vaccine was justifiable, it is 
now evident that introducing a second experimental vac
cine was required. Moreover, both vaccines enabled the 
implementation of two immunization strategies, with the 
Merck & Co vaccine providing immediate protection to 
close household contacts of index cases. In contrast, the 
Johnson & Johnson vaccine effectively protected commu
nities not immediately exposed or at risk.

Conclusion
The 10th Ebola outbreak in DR Congo was the second 
largest in the world and was particularly challenging given 
that the epicentres of the epidemic were in an active 
conflict zone controlled by armed rebel groups. However, 
the extraordinary commitment of the WHO regional office 
for Africa alongside AU’s member States through the 
Africa CDC and the early declaration of the PHEIC by 
the WHO helped contain the epidemic. Moreover, vacci
nation proved once again to be an effective public health 
weapon to control outbreaks, as evidenced by the success
ful containment of the 2021 Ebola outbreak in Guinea.

Special consideration should be given to Ebola virus 
survivors, as it is now evident that the virus can persist in 
immune-privileged sites for more than 6 years, potentially 
leading to resurgence of new outbreak, like the 2021 Ebola 
outbreak in Guinea, with new findings linking the outbreak 
to a survivor of the major 2013–2016 West Africa Ebola 
outbreak.22 Finally, AU Member States should develop 
and implement a preparedness and readiness plan which 
will enable the continent to build and sustain resilient 
capacities to prevent, detect, and respond to the outbreak 
following the international health regulations.
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The authors declare that they have no conflicts of interest 
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