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ABSTRACT  

INTRODUCTION: The Ebola Virus Disease Epidemic (EVD), confirmed in March 2014 
in Guinea, spread to Liberia, Sierra Leone, resulting in 28,646 cases over two years, 
including 11,323 deaths across ten countries. Côte d'Ivoire, which shares borders 
with Guinea and Liberia, due to high level of population movements, was considered 
a country at high risk of contamination. Despite its proximity to epidemic outbreaks, 
Côte d'Ivoire recorded no cases of Ebola virus disease. Faced with a threat posed by 
this dreadful disease, the Ivorian authorities put in place a series of measures to 
prevent the spread of the epidemic throughout the territory. The present work aims 
at describing a control strategy in order to increase knowledge on methods to 
prevent the cross-border spread of the epidemics.  

PREVENTION STRATEGIES: The strategic axes were mainly coordination, 
surveillance, border health control, case management and community involvement. 

RESULTS: A total of 92 alert cases including 10 suspects were reported for which the 
Ebola tests were negative. There were 66,880 phone calls recorded across the two 
hotlines. Following the confirmation of the epidemic on 21 March, 2014, four 
forward coordination posts were established in the border areas of Guinea and 
Liberia. These posts made it possible, with the involvement of the administrative 
authorities, opinion leaders, traditional and religious communities, to raise 
awareness and inform all the populations of the border localities about the methods 
of transmission and measures to prevent the disease, in particular hand washing, 
preventing the handling of corpses, hunting and the consumption of game.  

CONCLUSION: Despite the measures taken to address the threat of Ebola, the risk of 
spreading the epidemic in Côte d'Ivoire existed. The strategies developed made it 
possible to prevent the cross-border spread of the epidemic in Côte d'Ivoire. The 
prevention measure relating to community involvement could be considered the 
fundamental factor that helped protect the Ivorian population against this dreadful 
disease. Certainly, there was a high risk of spreading the epidemic in Côte d'Ivoire; 
yet; not absolute.  
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INTRODUCTION 
The Ebola Virus Disease (EVD) epidemic, the first of its kind in West Africa and confirmed in March 2014 
in Guinea (1–3), spread to Liberia and Sierra Leone. Over two years, it resulted in 28,646 cases including 
11,323 deaths across ten countries (4). In West Africa, cases were recorded in Nigeria, Mali and Senegal. 
Thanks to the efforts of the affected countries and the international community, the outbreaks were 
brought under control (5–9). The World Health Organization, then, declared the end of the public health 
emergency of international concern related to Ebola on 29 March, 2016 (10). In 2014, the epidemic was 
particularly rapid with more than 20,000 cases detected, including 10,000 in Guinea and Liberia, two 
countries bordering Côte d'Ivoire (4). Given the importance of cross-border population movements 
related to commercial and social activities, Côte d'Ivoire was considered a country at high risk of 
contamination (11–14). Indeed, the epidemic outbreaks were recorded in border localities namely Lola in 
Guinea and Nimba in Liberia (15). This risk of spread was also linked to historical factors, such as the 
discovery in 1994, in the Tai forest in western Côte d'Ivoire, of a non-lethal case of Ebola caused by the 
Ebolavirus species in Tai forest (3,12,13). Despite its proximity to epidemic outbreaks, Côte d'Ivoire was 
not affected by the epidemic. Faced with the threat posed by this dreadful disease, the Ivorian 
authorities put in place a series of measures to prevent the spread of the epidemic throughout the 
country. This piece of work aims at describing the control strategy in order to increase knowledge on the 
methods to prevent the cross-border spread of the epidemics.  

PREVENTION STRATEGIES  
The prevention strategies were coordination, surveillance, border health control, case management and 
community involvement. 

Coordination 

A monitoring committee chaired by the Prime Minister of the Republic of Côte d'Ivoire coordinated the 
control. This committee, which included ministers and ambassadors, met weekly to monitor the 
epidemic and adapt control measures.  This committee set up four (04) forward coordination posts in the 
border regions with Guinea (Man, Odienné) and Liberia (Guiglo, San Pedro). These coordination posts 
were chaired by prefects of these regions and their task involved organising the control in accordance 
with the national guidelines drawn up by the monitoring committee. Following the confirmation of the 
epidemic on 21 March 2014 by WHO in Guinea (1), the forward coordination posts were established on 
25 March 2014, four days later. 

Epidemiological and virological surveillance. 

The surveillance system put in place was an early warning system that concerned the whole country but 
was particularly focused on the border regions with Guinea and Liberia. This system was based on 
community surveillance, hospital surveillance and virological surveillance. Case definitions used were: 
alert case; anyone with high fever, sudden onset or bleeding or red diarrhoea or blood in the urine or 
sudden death; suspected case: Anyone suffering from a high fever (T° ≥ 38° C) with or without bleeding 
(epistaxis, hematemesis, rectorragy) and associated with at least one of the following exposure factors: 
Staying in an area with an Ebola fever outbreak, having contact with a person infected or has died of 
Ebola, having contact with a dead or sick animal; confirmed case: suspected case confirmed by the 
laboratory (positive IgM serology, positive PCR or virus isolation), or having an epidemiological link with 
confirmed cases or an epidemic. 

Thus, using the WHO-inspired case definition (16), suspected cases were reported to the National 
Institute of Public Hygiene (INHP), the coordinating structure for surveillance and response to epidemics. 
Suspected cases were reported immediately by health staff either electronically using a smartphone 
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through the MAGPI (advanced mobile data collection) application, or through other channels (phone, 
SMS, email). The community reported cases directly to health workers or through two hotlines (# 101 
and # 143). These cases reported by the community were investigated by Rapid Response Teams. For 
any suspected case, a blood sample was taken and sent to the virology laboratory of Pasteur Institute of 
Côte d'Ivoire (IPCI) for analysis. Samples received at the laboratory were inactivated with AVL lysis buffer 
(Qiagen) followed by extraction of viral RNA using the QiaAmp viral mini kit (Qiagen). The amplification 
of the viral DNA was done by real-time RT-PCR with an ABI 7500 system thermocycler by primers and 
probes provided by the Institut Pasteur-Dakar and later with the Altona real star kit. 

Border health control 

Health controls concerned both the airport and maritime borders. Measures implemented at these entry 
points were: a systematic search for suspicious cases by taking the temperature using a thermal camera 
or an infrared thermometer, collecting information at the entry point using a sheet on a traveller’s 
identity and exposure factors (staying in a risk area, having contact with an Ebola patient, handling a 
dead body, consuming game) and advising travellers on measures to prevent Ebola virus disease. 

A special terminal was dedicated to flights from the three countries heavily affected by the Ebola virus 
disease (Guinea, Liberia, Sierra Leone). Thus, for travellers from these countries, any suspected case was 
referred by ambulance to the pandemics centre at Félix Houphouët Boigny International Airport and was 
the subject of a blood sample that was sent to the laboratory.  

The land borders with Guinea and Liberia were closed in August 2014; however, with the possibility of a 
humanitarian and economic corridor that allowed the movement of people and the transfer of various 
products (medicines, equipment, food, goods) under certain conditions aimed at reducing the risk of 
spread of the disease in Côte d'Ivoire (disinfection of vehicles from affected countries, change of drivers 
of vehicles, temperature rise of drivers, quarantine for 21 days).  

Case management 

Five Ebola disease treatment centres were set up in the four border regions (Man, Guiglo, Odienné, San 
Pedro) and Abidjan. These centres were developed in accordance with the standards required for the 
management of highly contagious diseases (17,18).  The staff of these centres were trained on the 
protocol of care of patients, biosafety, hospital hygiene, sample collection methods. Examination gloves 
and personal protective equipment were made available to all 82 health districts in the country to 
protect health personnel.  

Community involvement 

The community's commitment to implementing Ebola prevention measures was made through 
awareness, information and mobilisation campaigns. Mass awareness campaigns involving 
administrative authorities, opinion leaders, traditional and religious communities, NGOs, the private 
sector, the press were conducted throughout the country with a particular focus in the border regions of 
Guinea and Liberia. Village monitoring committees were set up in the four border regions to monitor the 
implementation of the preventive measures recommended by the administrative and health authorities. 
Three measures were the focus of attention: not eating bushmeat, not shaking hands, washing hands 
regularly with soap and water. To this end, handwashing devices and hydro-alcoholic solutions were 
placed in public places, in health institutions, at the airport, sea and land entry points. Large gatherings 
related to the organisation of common market days between border localities were also banned by the 
administrative authorities. Similarly, traditional healers should not claim to have Ebola treatment. Two 
hotlines were also made available to the population to give them information on the Ebola virus disease 
by a team of call center operators 24 hours a day.  
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Support from Partners 

Several technical and financial partners as well as many NGOs assisted the Cote d'Ivoire authorities in 
managing this health threat related to EVD. For example, the World Health Organization, the US Centers 
for Diseases Control and Prevention, and Médecins Sans Frontières have contributed to the training of 
healthcare personnel in the areas of epidemiological surveillance, contact tracing, and case 
management at Ebola treatment centers. 

RESULTS 
Epidemiological surveillance 

In West Africa, from 21 March 2014 to 27 March 2016, 28,639 cases of EVD were reported out of which 
11,322 (CFR = 39.5%) died. The EVD cases reported in Guinea (3811 cases, 2,543 deaths), Liberia (10,675 
cases, 4,809 deaths), Sierra Leone (14,124 cases, 3 956 deaths), Mali (8 cases, 6 deaths), Nigeria, 20 
cases, 8 deaths), Senegal (1 case, 0 deaths). Among the most affected countries, the highest case fatality 
rates were observed in Guinea (66.7%), Liberia (45%) and Sierra Leone (28%) (Table 1). In Côte d'Ivoire, 
the epidemiological surveillance system recorded 92 alert cases during the year, including 7 deaths (CFR 
= 7.6%); 10 suspected cases not deceased throughout the country. None of these cases were confirmed 
by the laboratory as EVD (Table 2).  

 

Table 1 : cases and deaths of Ebola Virus Disease, March 21, 2014 - March 27, 2016, West Africa 

Country Cases* Deaths CFR (%) 

Guinea 3 811 2 543 66.7 

Liberia 10 675 4 809 45.0 

Sierra Léone 14 124 3 956 28.0 

Mali 8 6 75.0 

Nigeria 20 8 40.0 

Senegal 1 0 0 

Total 28 639 11 322 39.5 

* : suspected, probable, confirmed 
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Table 2 : alert and suspect cases of Ebola Virus Disease, 2014, Côte d’Ivoire 

Case definition Cases Deaths CFR (%) 

Alert case 92 7 7.6 

Suspected case 10 0 0 

Confirmed case 0 
    

 

Border health control 

In each of the border localities of Côte d'Ivoire, Lola and Beyla in Guinea and Nimba in Liberia, the 
number of Ebola cases varied from 6 to 20 cases as of 31 December, 2014 (Figure 1). Out of 3,040 
travellers from Guinea (1,763), Liberia (620) and Sierra Leone (657) respectively, five (05) suspected 
cases of Ebola among travellers from Guinea were reported through health checks carried out at Félix 
Houphouët Boigny International Airport in 2014. For these five cases, confirmation tests for Ebola were 
negative (Table 3). 

 

 

Figure 1: geographical distribution of new and total confirmed cases in Guinea, Liberia, Mali and Sierra 
Leone, 2014.  

Data for the past 21 days represent confirmed cases in Guinea (2014-12-20), Liberia (2014-12-18), Mali 
(2014-12-18) and Sierra Leone (2014-12-20).  
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LR: Liberia; SL: Sierra Leone; GI: Guinea; ML: Mali 

Source: WHO    

Table 3 : suspected cases detected at the airport among travelers from countries affected by the 
Ebola virus disease, 2014, Côte d'Ivoire. 

Country 
Number of 
travelers 

Suspected case Confirmed case 

Guinea 1763 5 0 

Liberia 620 0 0 

Sierra Léone 657 0 0 

TOTAL 3040 5 0 

Use of the hotline by communities to learn about Ebola. 

There were 66,880 calls recorded across the hotlines. The number of phone calls on the two hotlines to 
learn about the Ebola virus disease or to report cases gradually increased from March, date of 
confirmation of the epidemic in Guinea to 8,000 calls in August, and 14,000 in December 2014 after a 
decline in October with 6,000 calls (Figure 2).  
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Figure 2: Evolution of telephone calls on the green line and on the EVD, March to December 2014, Côte 

d’Ivoire. 
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DISCUSSION 
The risk of the spread of the Ebola outbreak in Côte d'Ivoire remained a constant concern given the 
continuing epidemic in Guinea and Liberia. Indeed, the epidemic was beyond control in these countries 
and constituted a sub-regional and international threat (19–23). Risk assessment in the affected 
countries revealed factors of epidemic outbreak including community transmission linked to strong 
cultural and traditional practices and a community ignorance of the disease (24–26). The existence of an 
international airport and the sharing of two borders respectively with Guinea and Liberia further 
exposed Côte d'Ivoire to the disease. The speed and volume of air transport as well as cross-border trade 
were considered factors for the spread of epidemics (1,27–29). Coordination of the control that was the 
responsibility of the Prime Minister showed great importance given by the Ivorian authorities to the 
management of the health threat. This very high level of coordination enabled the mobilisation of 
populations and technical and financial partners for the implementation of prevention and preparedness 
interventions for the response. The effects of the epidemic in the affected countries on society 
(morbidity, mortality, unemployment), and the economy (tourism, air transport, fiscal resources) 
justified this real involvement of the authorities (30–34). The measures put in place in Côte d'Ivoire to 
cope with the epidemic began four days after the confirmation of the epidemic by setting up control 
coordination posts in the border regions of Guinea and Liberia. This promptness in the implementation 
of the interventions showed the authorities' willingness to prevent the spread of the disease or to detect 
it quickly. The epidemiological and virological surveillance system was strengthened to ensure the 
existence or absence of Ebola cases and to carry out necessary investigations. Between August and 
December 2014, the outbreak was very intense in the three affected countries raising fears of importing 
cases to Côte d'Ivoire (29). It was therefore important to have a surveillance system capable of checking 
warnings and confirming possible cases. The reported suspected cases were all negative for EVD. The 
detection of these cases showed the dynamic nature and the capacity of the surveillance system put in 
place. The closure of land borders with Guinea and Liberia was an exceptional measure that occurred 
when the epidemic was not controlled. This measure certainly helped to prevent the introduction of the 
disease into Côte d'Ivoire by reducing the access of patients and their contacts to the country, but it had 
limitations. Indeed, the borders are porous and cannot be closed over a long period because of political, 
diplomatic and economic consequences. This measure, which was not recommended by WHO, was also 
denounced by affected countries (11,12). 

Among the Ebola threat management strategies, community involvement was prominent. The 
appropriation of the control by the communities was sought through several actions including 
information and awareness campaigns, the setting up of village monitoring committees, the effective 
involvement of religious and community leaders. These actions were implemented with determination 
and made it possible for the population to support the preventive measures. Thus, in places of worship 
and during funeral ceremonies people no longer shook hands (35–37). Traditional healers had also 
refrained from declaring their ability to treat Ebola (38). A story about the spread of the epidemic in 
Sierra Leone from a traditional healer justified the decision made by the Ivorian authorities (39).   

CONCLUSION 
Despite the measures taken to address the threat of Ebola, the risk of spreading the epidemic in Côte 
d'Ivoire existed. The strategies developed made it possible to prevent the cross-border spread of the 
epidemic in Côte d'Ivoire. The prevention measure relating to community involvement could be 
considered the fundamental factor that helped protect the Ivorian population against this dreadful 
disease. The high risk of the epidemic spreading to Côte d'Ivoire was not an absolute risk.  
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