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Résumé exécutif  
À partir des données de transport aérien international, nous avons évalué la probabilité relative 
qu’un cas exporté de maladie à virus Ebola issu de l’épidémie actuelle dans l’est de la RDC 
arrive en Europe. Par rapport à la Note #1, nous avons ici considéré des scénarios additionnels 
d’extension de l’épidémie, incluant une transmission transfrontalière vers le Soudan du Sud et 
le Rwanda, ainsi qu’une amplification à Kinshasa (capitale de la RDC) et à Kigali (capitale du 
Rwanda). La France figure systématiquement parmi les cinq pays européens présentant le 
risque relatif d’importation le plus élevé dans l’ensemble des scénarios étudiés. L’extension 
transfrontalière vers l’ouest de l’Ouganda produit peu de modifications des profils d’exposition 
en Europe par rapport à la transmission actuellement localisée dans l’est de la RDC. 
L’extension vers le Soudan du Sud augmente modérément la pression d’importation pour la 
France (~multiplication par 3), reflétant l’inclusion de Juba comme hub régional supplémentaire 
de mobilité. En revanche, les scénarios hypothétiques d’amplification impliquant de grandes 
capitales urbaines augmentent substantiellement la pression d’importation vers l’Europe. 
Par rapport à la transmission localisée dans l’est de la RDC, la pression d’importation pour la 
France est estimée augmenter d’environ 20 fois en cas d’amplification à Kampala, 30 fois en 
cas d’amplification à Kigali, et près de 75 fois en cas d’amplification à Kinshasa. Bien que les 
évaluations actuelles de l’ECDC considèrent le risque pour la population générale dans 
l’UE/EEE comme très faible, le maintien de capacités adaptatives de surveillance et de 
préparation demeure essentiel, l’extension géographique de l’épidémie vers des hubs urbains 
fortement connectés pouvant rapidement modifier les profils d’exposition et augmenter 
substantiellement la pression d’importation vers l’Europe et la France. Les restrictions 
généralisées de voyage ne devraient entraîner que des retards limités dans la propagation 
internationale, tandis qu’un contrôle rapide de l’épidémie à la source demeure essentiel pour 
limiter sa diffusion géographique. 
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Executive summary 
Using international air travel data, we assessed the relative likelihood that an exported Ebola 
virus disease case from the current outbreak in eastern DRC would arrive in Europe. Compared 
to Report #1, here we considered additional outbreak expansion scenarios, including cross-
border transmission to South Sudan and Rwanda, and amplification in Kinshasa (DRC capital) 
and Kigali (Rwanda capital). France consistently ranks among the five European countries with 
the highest relative importation risk across all scenarios. Cross-border spread toward western 
Uganda produced little change in European exposure patterns compared with the currently 
reported localized transmission in eastern DRC. Expansion toward South Sudan moderately 
increased importation pressure for France (~3-fold increase), reflecting the inclusion of Juba as 
an additional regional mobility hub. In contrast, hypothetical amplification scenarios involving 
major urban capitals substantially increased importation pressure toward Europe. Relative to 
localized transmission in eastern DRC, importation pressure for France was estimated to 
increase approximately 20-fold under amplification in Kampala, 30-fold under amplification in 
Kigali, and nearly 75-fold under amplification in Kinshasa. While current ECDC assessments 
consider the risk for the general population in the EU/EEA to be very low, maintaining adaptive 
surveillance and preparedness capacities remains essential, as the geographical expansion of 
the outbreak toward highly connected urban hubs may rapidly reshape exposure patterns and 
substantially increase importation pressure toward Europe, and France. Broad travel restrictions 
are expected to provide only limited delays in international spread, whereas rapid outbreak 
control at the source remains critical to limit further geographical dissemination. 
                  
 
Context  
As of 20 May 2026, the Bundibugyo Ebola outbreak, a Public Health Emergency of International 
Concern1, involved 51 confirmed cases, almost 600 suspected cases, and 139 suspected 
deaths in the provinces of Ituri and North Kivu in Eastern DRC, and 2 imported cases in 
Kampala, Uganda2.  
 
Analysis and results 
Here, we assess the relative risk of international importation of Ebola virus disease from 
affected areas in the DRC and Uganda through commercial air travel. Using origin–destination 
passenger flows from the International Air Transport Association (IATA), including connected 
itineraries, we estimated the relative probability that an exported infected traveller would arrive 
in each destination country worldwide3,4 under six seeding scenarios reflecting increasing 
geographical spread of the outbreak (Table 1). Scenario 1 considered airports serving Ituri and 
North Kivu provinces, accounting for the currently reported outbreak area and suspected spread 
beyond Ituri. Scenario 2 additionally included Ugandan airports close to the DRC border with the 
affected provinces, accounting for cross-border mobility and potential spillover into western 
Uganda. Scenario 3 further included Juba, South Sudan, to account for broader regional cross-
border spread around the outbreak area. Scenarios 4–6 explored hypothetical amplification in 
major urban hubs by additionally including Kampala (Uganda capital), Kigali (Rwanda capital), 
and Kinshasa (DRC Capital), respectively, reflecting potential community transmission in highly 
connected capitals following further geographical expansion of the outbreak. Current scenarios 
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1, 2 were already included in Report #1. Maps of scenario airport seeds are shown in Figure 1. 
The relative importation risk to country c was estimated as the proportion of total outgoing 
passenger flow from the selected seed airports directed to the country, for each scenario (see 
Appendix). 

Potential spread across the Ugandan border produced no substantial change in either the 
relative exposure of European countries (Figure 2) or their overall importation pressure (Figure 
3), compared with the currently reported localized transmission in eastern DRC, with Italy, 
France, Belgium, and the UK remaining the most exposed countries. Expansion toward South 
Sudan partially reshaped the rankings, while still leaving the UK, France, and Italy among the 
countries at highest risk of importation, and moderately increased importation pressure through 
the inclusion of Juba, near the affected border region (~3-fold increase for France). In contrast, 
hypothetical amplification scenarios involving major urban hubs substantially altered importation 
patterns. Amplification in Kampala and Kigali markedly increased exposure across Europe, 
particularly in Northern and Western Europe, producing approximately 20-fold and 30-fold 
increases in importation pressure for France, respectively, relative to localized transmission in 
eastern DRC. Kinshasa amplification primarily reinforced exposure in Western Europe, with an 
approximately 75-fold increase in importation pressure for France. In all amplification scenarios, 
the capital city became the dominant source of importation pressure, reflecting its strong 
international connectivity. Across all scenarios explored, France remained among the five 
European countries at highest estimated risk of importation. 

Historical perspective from the 2014 West African Ebola epidemic 
During the 2014 West African Ebola epidemic, a number of international exportations from the 
affected region were reported beginning in the summer 2014 (Figure 4). Most exportations 
outside Africa occurred through medical evacuations. On 24 September 2014, a non-medically 
evacuated case was imported from Liberia to the United States (Dallas, Texas)5. At that time, 
the cumulative number of reported cases in Liberia was approaching 3,0006 as the epidemic 
had expanded to the capital.  

Although the current outbreak context differs substantially from the 2014 epidemic, these 
observations illustrate how international dissemination dynamics may evolve rapidly if the 
epidemic reaches highly connected urban areas.  

Conclusions 
The analysis identifies the relative ranking of countries according to their likelihood of receiving 
an imported Ebola virus disease case through commercial air travel, conditional on international 
dissemination from affected areas, and estimates changes in importation pressure relative to 
the currently identified outbreak configuration localized in Eastern DRC. Across all outbreak 
expansion scenarios, France consistently ranks among the five European countries at highest 
estimated risk of importation. Relative to localized transmission in Eastern DRC, importation 
pressure for France is estimated to increase approximately 3-fold under cross-border spread 
toward South Sudan (reaching the capital located close to the border), 20-fold under 
amplification in Kampala, 30-fold under amplification in Kigali, and nearly 75-fold under 
amplification in Kinshasa. 
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These findings do not quantify the absolute probability of Ebola virus disease importation into 
France or Europe, but rather provide a comparative assessment of exposure patterns under 
alternative outbreak expansion scenarios. They nevertheless highlight the importance of 
maintaining adaptive surveillance and preparedness capacities and of rapidly updating mobility-
informed risk assessments as the epidemiological situation evolves. While current ECDC 
assessments consider the risk for the general population in the EU/EEA to be very low7, 
preparedness remains essential given the potential for rapid changes in exposure if 
transmission expands into highly connected urban hubs. Broad travel restrictions or border 
closures are expected to provide only limited delays in international spread and may hinder 
response operations8. Limiting further geographical dissemination primarily depends on rapid 
outbreak control at the source, including strengthened surveillance, diagnostics, isolation, and 
response capacities in affected areas. 
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Figures and tables 
 
Table S1. Outbreak seeding scenarios and source airports. 
Scenarios Rationale Seed definition 

S1 Eastern DRC 
regional seeding 

Accounts for suspected cases and 
compatible mortality signals 
beyond Ituri. 

Airports serving Ituri and North 
Kivu. 
 

S2 DRC-Uganda 
border seeding 

Accounts for cross-border mobility 
and potential spillover and local 
transmission into western 
Uganda.  

Airports serving Ituri, North 
Kivu, plus Ugandan airports 
close to the DRC border with 
affected provinces. 

S3 DRC-Uganda-South 
Sudan border 
seeding 

Accounts for broader regional 
cross-border mobility and 
potential spillover into neighboring 
countries surrounding the 
outbreak area. 

Airports serving Ituri, North 
Kivu, western Uganda border 
areas, and Juba, the capital of 
South Sudan close to the DRC 
border with affected provinces. 

S4 DRC-Uganda-South 
Sudan border 
seeding + Kampala 
amplification  

Hypothetical scenario additionally 
exploring the impact of community 
transmission in Uganda following 
the detection of imported cases in 
Kampala among travellers from 
DRC. 

Airports serving Ituri, North 
Kivu, Western Uganda and 
South Sudan border areas, and 
Kampala. 

S5 DRC-Uganda-South 
Sudan border 
seeding + Kigali 
amplification 

Hypothetical scenario additionally 
exploring the impact of community 
transmission in Rwanda’s capital. 

Airports serving Ituri, North 
Kivu, western Uganda and 
South Sudan border areas, as 
well as Kigali.  

S6 DRC-Uganda-South 
Sudan border 
seeding + Kinshasa 
amplification 

Hypothetical scenario additionally 
exploring the impact of community 
transmission in DRC’s capital. 

Airports serving Ituri, North 
Kivu, western Uganda and 
South Sudan border areas, as 
Kinshasa. 
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Figure 1. Seed airports considered under each outbreak expansion scenario. Map of 
outbreak expansion scenarios corresponding to the seedings considered in the analysis: (i) 
eastern DRC regional seeding (Ituri and North Kivu), (ii) DRC–Uganda border seeding, (iii) 
DRC–Uganda–South Sudan border seeding, and three hypothetical amplification scenarios 
involving (iv) Kampala (Uganda), (v) Kigali (Rwanda), and (vi) Kinshasa (DRC). Colored airport 
symbols indicate airports included as seed locations in each scenario. 
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Figure 2. Countries in Europe at highest risk of importation across outbreak expansion 
scenarios. Top 10 European countries ranked by estimated importation risk for each seeding 
scenario. France is highlighted in the panels. Dot colors indicate the dominant origin of 
importation pressure (DRC, Uganda, South Sudan, or Rwanda). This plot does not evaluate the 
absolute risk of importation.  
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Figure 3. Increase in Ebola importation pressure to France and European subregions 
under outbreak expansion scenarios, compared with localized transmission in eastern 
DRC (reference scenario). Pie charts indicate the distribution of passenger flows across 
subregions for each scenario. France’s share is highlighted.  
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Figure 4. Timeline of cumulative Ebola virus disease cases and deaths during the 2014–
2015 West African epidemic in Guinea, Liberia, and Sierra Leone, with timing of 
international exportation events and major interventions. Red and black curves indicate 
cumulative reported cases and deaths, respectively (raw values and 4-week moving averages).  
Dots indicate confirmed, suspected/probable, or medically-evacuated international exportation 
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events from each country, annotated by destination. Vertical dashed and solid lines indicate 
major events and interventions, including the WHO declaration of a Public Health Emergency of 
International Concern (PHEIC). 
Cases and deaths source: 
https://www.google.com/url?q=https://en.wikipedia.org/wiki/West_African_Ebola_virus_epidemic
_timeline_of_reported_cases_and_deaths&sa=D&source=docs&ust=1779388502965893&usg=
AOvVaw1cxjkS9SNwc9tTp1JeGbE8  
Timeline source: 
https://www.google.com/url?q=https://en.wikipedia.org/wiki/West_African_Ebola_virus_epidemic
_timeline&sa=D&source=docs&ust=1779388502964880&usg=AOvVaw1xPiJWHIQCuqBjQQPE
MQx3   
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Appendix 
 
Air travel data 
In this report, we use origin–destination (O&D) passenger flows derived from the 2024 
International Air Transport Association (IATA) database to reconstruct intercontinental and 
regional travel patterns at the airport level. The IATA O&D data capture complete passenger 
itineraries, including traffic travelling via connecting flights rather than only direct flight 
segments. All analyses presented in this report are based on the cumulative passenger traffic 
reported for May, June, and July 2024. Data from 2024 showed moderate seasonal variability in 
passenger traffic to Europe. Relative to the annual average traffic to Europe, mean passenger 
volumes during May–July ranged from 3% below to 16% above the monthly 2024 average 
across scenarios. 
 
Estimation of the relative risk of importation 
The relative importation risk to country c was estimated as the proportion of total outgoing 
passenger flow from the selected seed airports directed to the country, for each scenario: 

 

where wij denotes the origin–destination passenger flow from airport i, among the set OS of 
origin airports included in scenario S, and airport j in the set Dc of airports of the destination  
destination country c. 

The relative risk of importation for each European country was normalized to the total 
passenger flow from the source airports to Europe. Risks were then stratified by subregion [1].  
For this study, Europe was defined according to the definition used in previous works on early-
stage importation risk to Europe during the COVID-19 outbreak [2].  

Estimation of the importation pressure 
For each destination country, we estimated the origin importation pressure as the source 
country with the largest share of incoming international passenger traffic to the country. 

The increase in importation pressure to France and to each European subregion was estimated 
as the relative increase in importation risk under each outbreak expansion scenario compared 
with the localized eastern DRC transmission scenario, and computed from outbound origin-
destination trips from the affected area. 
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