
Author affiliations: Gamal Abdel Nasser University, Conakry, Guinea 
(S.T. Bangoura, A.-K. Keita, M. Diaby, S. Sidibé, K.J.J.O. Kadio,  
A. Camara, A. Delamou, A. Touré); Centre de Recherche et de 
Formation en Infectiologie de Guinée, Conakry (S.T. Bangoura, A.-K. 
Keita, M. Diaby, F. Le-Marcis, S.C. Camara, K.J.J.O. Kadio,  
A. Camara, A. Touré); TransVIHMI, Université de Montpellier- 
INSERM-IRD, Montpellier, France (A.-K. Keita, F. Le-Marcis,  
E. Delaporte); Ecole Normale Supérieure de Lyon, Lyon, France  
(F. Le-Marcis); University of Ottawa School of International  
Development and Global Studies, Ottawa, Ontario, Canada  
(S. Maltais); ANRS Maladies infectieuses émergentes, Inserm,  

Paris, France (E. D’Ortenzio); AP-HP, Hôpital Bichat, Service de 
maladies infectieuses et tropicales, Paris (E. D’Ortenzio); African 
Centre of Excellence in the Prevention and Control of Communicable 
Diseases, Gamal Abdel Nasser University, Conakry (A. Delamou); 
National Center for Training and Research in Rural Health of  
Maferinyah, Forécariah, Guinea (A. Delamou); Centre International 
de Recherche en Infectiologie, Inserm, Lyon (P. Vanhems,  
M. Ottmann, N. Khanafer); Infection Control Unit, Hôpital Edouard 
Herriot, Hospices Civils de Lyon, Lyon (P. Vanhems, N. Khanafer)  

DOI: https://doi.org/10.3201/eid3102.240754

Arthropodborne viral diseases represent a major 
global health challenge because of their capacity 

to cause explosive outbreaks and induce severe, po-
tentially life-threatening clinical conditions, including 
encephalopathy, meningoencephalitis, myelitis, and 
symptoms of Guillain-Barré syndrome (1,2). Dengue 
virus (DENV) is the most prevalent arbovirus; >7.6 

million cases had been reported to the World Health 
Organization (WHO) as of April 30, 2024, including 
3.4 million confirmed cases, >16,000 severe cases, and 
>3,000 deaths (3), imposing substantial economic bur-
dens on many tropical and subtropical countries (4,5).

The frequency and scale of outbreaks caused by 
these arboviruses, particularly those transmitted by 
Aedes mosquitoes, are rising globally, driven by the 
intersection of ecologic, economic, and social factors 
(6,7). In response, the WHO launched the Global Ar-
bovirus Initiative to “raise the global alarm on the 
risk epidemics of arboviruses and the potential risk of 
pandemics” (6,8). This initiative focuses on risk moni-
toring; pandemic prevention, preparedness, detec-
tion, and response; and the development of a coalition 
of partners (6). However, the capacity of countries in 
Africa to respond to arboviral threats is a concern, 
because most lack the necessary infrastructure and 
resources (laboratory equipment, trained personnel, 
and funding) to conduct adequate surveillance of 
arthropods and the viruses they transmit, whereas 
performing diagnostic tests to differentiate among vi-
ruses presents substantial challenges (9–12). As a re-
sult, most arbovirus infections go undiagnosed until 
epidemics emerge, causing severe health, social, and 
economic consequences (13–15). Furthermore, sero-
prevalence studies indicate that both endemic and  
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Arboviruses represent a major cause of illness in Af-
rica and have the potential to trigger widespread epi-
demics. We present data on arbovirus epidemics in 
Africa in 2023 and demonstrate the need for global 
public health authorities to intensify efforts in the sur-
veillance and control of arbovirus diseases. Data were 
collected from the World Health Organization Weekly 
Bulletin on Outbreaks and Other Emergencies, Africa 
Centers for Disease Control and Prevention Weekly 
Event Based Surveillance Report, and other online 
sources. In 2023, a total of 7 arboviruses were respon-
sible for 29 outbreaks across 25 countries in Africa, 
22 of which occurred in West Africa; the outbreaks 
resulted in 19,569 confirmed cases and 820 deaths. 
Arbovirus epidemics in Africa pose a threat not only to 
public health within the continent but also globally, un-
derscoring the urgent need for substantial investment 
in arbovirus surveillance, research, and preparedness 
capacities in Africa to prevent and respond to health 
crises effectively.
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epidemic transmission of arboviruses occurs regularly 
across Africa (2,16–18). In this context, where arbovi-
rus infections circulate frequently in low- and mid-
dle-income countries—particularly in Africa, where 
health needs remain unmet—concern persists regard-
ing the potential export of these viruses to previously 
unaffected regions, driven by global demographic, so-
cietal, and environmental trends of the 21st Century 
(19,20). A recent example is Zika virus (ZIKV), which 
swiftly transitioned from obscurity to a WHO Public 
Health Emergency of International Concern (21,22). 
That potential underscores the necessity for substan-
tial investment in the arbovirus surveillance, research, 
and preparedness capacities of countries in Africa to 
effectively prevent and respond to future public health 
threats. In 2023, multiple arbovirus epidemics oc-
curred in Africa, frequently occurring simultaneously 
and transcending borders (7,23,24). In this review, we 
present data on arbovirus epidemics reported in Af-
rica in 2023, emphasizing the need for global public 
health authorities to take steps toward an equitable 
distribution of health efforts and resources that could 
enhance both local and global health security.

Methods
We compiled a database of arbovirus-related human 
epidemics reported in Africa during 2023, sourcing 
information from the WHO Weekly Bulletin on Out-
breaks and Other Emergencies and the Africa Centers 
for Disease Control and Prevention Weekly Event-
Based Surveillance Report. In addition, we consulted 
various online resources related to infectious diseas-
es, including ProMED-mail (http://www.promed-
mail.org) and the International Society for Infectious 
Diseases (http://www.isid.org). For cases reported 
on ProMED-mail, we verified the source of informa-
tion, specifically checking whether information was 
in the form of an official statement from public health 
authorities. We used a standardized form to extract 
and enter the data into an Excel spreadsheet (Micro-
soft, https://www.microsoft.com). The dataset en-
compassed the country where the epidemic occurred, 
the type of arbovirus, the reporting date of the first 
cases, the number of suspected cases, the number of 
confirmed cases, the number of deaths, and the data 
sources. The country’s notification date was used 
to remove duplicates. We conducted a descriptive 
analysis of the data to summarize the findings. We 
categorized arbovirus infection cases into 2 groups: 
suspected cases, which included all reports lacking 
laboratory confirmation, and confirmed cases, which 
consisted of all reports with biological verification 
through PCR or IgM ELISA.

Results
In total, 29 arboviral outbreaks were reported across 
25 countries in Africa in 2023; of those, 22 occurred in 
West Africa (Figure). Seven distinct arboviruses were 
responsible for the outbreaks: DENV in 17 countries; 
yellow fever virus (YFV) in 9 countries; chikungunya 
virus (CHIKV) in 4 countries; Crimean-Congo hemor-
rhagic fever virus (CCHFV), Rift Valley fever virus 
(RVFV), and West Nile virus (WNV) each in 3 coun-
tries; and ZIKV in 2 countries. Senegal recorded the 
highest number of outbreaks linked to arboviruses 
(DENV, CHIKV, ZIKV, YFV, CCHFV, and WNV), fol-
lowed by Namibia (CHIKV, CCHFV, and WNV) and 
Mali (DENV, CHIKV, and ZIKV) (Figure).

In 2023, a total of 19,569 confirmed cases and 820 
deaths were reported. Most infections were attributed 
to DENV, which accounted for 18,697 confirmed cases 
and 771 deaths. Burkina Faso faced an unprecedented 
epidemic, reporting 17,125 confirmed DENV cases and 
688 deaths. Mali followed with 808 confirmed cases 
and 34 deaths, then Ethiopia with 272 cases and 17 
deaths and Senegal with 254 confirmed cases but no 
fatalities. Nine countries (Cameroon, Côte d’Ivoire, 
Central African Republic, Gabon, Guinea, Nigeria, 
Republic of Congo, Senegal, and Uganda) reported a 
total of 104 confirmed yellow fever cases, resulting in 
39 deaths. The highest number of cases was recorded 
in Cameroon (49 cases, 6 deaths), Nigeria (21 cases, 21 
deaths), Congo (15 cases, 2 deaths), and the Central Af-
rican Republic (13 cases, 6 deaths). CHIKV infections 
were documented in 4 countries, with most cases re-
ported in Burkina Faso (351 confirmed cases, 1 death) 
and Senegal (338 confirmed cases, no deaths) (Table).

Confirmed cases of CCHFV infection were docu-
mented in Senegal (8 cases, 2 fatalities), Mauritania 
(3 cases, no fatalities), and Namibia (1 fatal case). 
RVFV infection also led to several confirmed cases 
and deaths, notably in Uganda (27 cases, 4 deaths), 
whereas isolated cases were reported in both Niger 
and Mauritania. Tunisia registered the highest num-
ber of WNV infections, with 10 confirmed cases. Mali 
and Senegal together reported 24 confirmed cases of 
ZIKV infection, with no associated fatalities (Table).

Discussion
The repeated and concurrent arbovirus epidemics 
across Africa raise concerns about the effectiveness 
and sustainability of current control and surveillance 
strategies in the region. This situation highlights the 
pressing need for comprehensive investments in na-
tional health systems to enhance clinical and biologic 
surveillance and to strengthen control and prevention 
efforts against these diseases.
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West Africa has been disproportionately impact-
ed by multiple, concurrent arbovirus outbreaks. This 
finding aligns with previous studies (10,25), raising 
concerns about the region’s capacity to conduct ef-
fective surveillance of arboviruses and their vectors, 
and to detect, prevent, and respond to epidemics. 
The conclusions of the survey assessing the capacity 
of health systems to prevent, detect, and respond to 
epidemics of arbovirus diseases in the 47 countries 
of the WHO Regional Office for Africa revealed that 
the West Africa region had inadequate capacity for 
virologic surveillance and routine vector surveil-
lance and control (12). Moreover, the region’s diverse 
vegetation, favorable climate, and presence of both 
wild and domestic vertebrate hosts create an ideal 
environment for vectors (1,10,26,27). Furthermore, 
models predicting the global distribution of arbovi-
rus diseases highlight West Africa as a high-risk area 

because of its heavy rainfall and optimal temperature 
conditions for both endemic and epidemic transmis-
sion (4,28). As a consequence, adopting innovative di-
agnostic and surveillance methods, such as genomic 
sequencing, will be critical to enhance early detection 
of both endemic and emerging arboviruses, assess 
viral strains’ epidemic potential, evaluate interven-
tion effectiveness, and map transmission networks 
across humans, animals, and vectors (20,29). For ex-
ample, in Nigeria, metagenomic sequencing was used 
to identify an ongoing yellow fever outbreak and its 
etiology and inform real-time public health actions, 
resulting in accurate and timely disease management 
and control (30). The ability of genomic sequencing to 
rapidly identify and characterize reemerging viruses 
offers a valuable opportunity for enhancing public 
health surveillance. Furthermore, fostering cross-
country collaboration and networking is crucial for  
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Figure. Geographic distribution 
of confirmed arbovirus cases 
reported across Africa, 2023.
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harmonizing laboratory diagnostics and strengthen-
ing epidemic preparedness. Without such coordinat-
ed efforts, isolated interventions might be inadequate 
or entirely ineffective (9,11).

DENV was the most frequently reported infec-
tion; major epidemics occurred in Burkina Faso, 
Mali, Sudan, and Senegal. DENV is the most preva-
lent arbovirus globally; Africa accounts for 16% of all 
infections, positioning it as the second most affected 
region after Asia (31,32). Since the 1960s, DENV has 
remained a leading cause of illness across all African 
subregions (32); outbreaks have been documented 
in numerous countries, such as Tanzania (33–35),  

Mozambique (36), Ghana (37,38), Sudan (13), Benin 
(39), Burkina Faso (40), and Côte d’Ivoire (41). DENV 
is not only of considerable medical importance but 
also imposes a substantial economic burden, estimat-
ed in billions of dollars annually (42,43).

YFV remains a public health challenge in Af-
rica, despite the availability of a highly effective 
vaccine that induces strong and long-lasting immu-
nity (44,45). Numerous cases, some fatal, have been 
documented across the continent. The persistence 
of yellow fever in Africa is largely attributable to in-
sufficient vaccination coverage; the disease is most 
prevalent in tropical sub-Saharan Africa, where it is 
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Table. Distribution of arbovirus cases in humans, Africa, 2023* 
Type of arbovirus Country No. suspected cases No. confirmed cases No. deaths 
Dengue Burkina Faso 21,4536 17,125 688  

Mali 5,369 808 34  
Ethiopia 20,486 272 17  
Senegal ND 254 0  

Chad 2,013 72 1  
Mauritius 222 40 0  

São Tomé and Príncipe ND 31 22  
Egypt 500 31 0  

Côte d'Ivoire 85 22 0  
Nigeria 72 14 0  
Ghana 18 9 0  
Togo ND 8 1  

Cabo Verde 58 7 0  
Angola ND 3 0  
Guinea 5 1 1  
Niger 148 0 0 

 Sudan 1,664 ND 7  
Total 245,176 18,697 771 

Yellow fever Cameroon 10 49 6 
 Nigeria 1,798 21 21 
 Congo 374 15 2 
 Central African Republic 336 13 6 
 Guinea 262 3 4 
 Senegal ND 2 0 
 Côte d'Ivoire ND 1 0 
 Gabon 119 ND 0 
 Uganda 12 ND 0 
 Total 2,911 104 39 
Chikungunya Burkina Faso 234 351 1 
 Senegal ND 338 0 
 Namibia ND 1 0 
 Mali 4 1 0 
 Total 238 691 1 
Crimean Congo hemorrhagic fever Senegal ND 8 2 
 Mauritania ND 3 0 
 Namibia ND 1 1 
 Total ND 12 3 
Rift Valley Fever Uganda 20 27 4 
 Niger ND 1 1 
 Mauritania ND 1 0 
 Total 20 29 5 
West Nile Tunisia 5 10 1 
 Namibia ND 1 0 
 Senegal ND 1 0 
 Total 5 12 1 
Zika Mali ND 22 0 
 Senegal ND 2 0 
 Total ND 24 0 
*ND, not defined 
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preventable primarily through vaccination (46). Ac-
cording to WHO/United Nations Children’s Fund es-
timates on national immunization coverage, regional 
coverage stood at only 48% in 2021, far below the 80% 
threshold needed to achieve herd immunity against 
yellow fever (47,48). This shortfall was likely caused 
by the concurrent outbreaks of COVID-19, Ebola vi-
rus disease, measles, and cholera, which disrupted 
routine vaccination services, restricted movement, 
and reduced healthcare access. Therefore, countries 
must take steps to strengthen national immuniza-
tion programs, alongside implementing supplemen-
tary vaccination campaigns in high-risk areas. Those 
campaigns should include catch-up campaigns tar-
geting vulnerable populations to sustain high vacci-
nation coverage. Such efforts must be coupled with 
implementation research to ensure equitable vaccine 
access. Given that implementation research is often 
context-specific, bolstering local capacity to identify 
challenges and barriers to adequate coverage would 
benefit all nations (49).

The findings of this study contribute valuable 
insights into the ongoing circulation of arbovirus-
es in Africa and underscore the critical need to en-
hance surveillance efforts for these viruses in both 
vectors and human populations. They also reinforce 
the importance of integrated strategies for epidemic 
prevention and response, including vector control, 
expanding vaccination coverage, promoting the use 
of mosquito nets, and implementing education and 
communication initiatives aimed at fostering sustain-
able behavioral changes.

The first limitation of this study is that data 
came mainly from official public health sources, but 
numbers could be underestimated because of the 
weakness of healthcare systems in surveillance and 
the clinical overlap between arbovirus infections 
and endemic diseases such as malaria, which lim-
its access to diagnostic testing. In addition, health-
care workers’ limited knowledge about arboviruses 
could lead to misdiagnosis and affect the data, as 
demonstrated by a recent study in public health 
facilities in Conakry, Guinea, where only 1% of 
healthcare workers had adequate knowledge of ar-
boviruses (50). Moreover, this study examined data 
collected over a year, but it did not analyze long-
term trends in arbovirus epidemics. Furthermore, 
the data used in this study were sourced from open-
access platforms. As a result, their completeness and 
accuracy depend on the availability of reports from 
the surveillance systems of each country. Therefore, 
caution must be exercised in interpreting the find-
ings, and comparisons between countries should 

be avoided. Repeated serologic surveys could serve 
as a valuable population-based surveillance tool to 
track trends in arbovirus infections, offering vital 
information for shaping public health policies, guid-
ing vaccine deployment strategies, and identifying 
regions at elevated risk for future outbreaks (51).

The primary goal of global health, as promoted 
by international public health organizations, is to en-
sure equitable distribution of health resources and 
knowledge across all regions, including Africa (52). 
However, funding is often tied to specific priorities 
and agendas, making research programs in Africa 
vulnerable to fluctuations in financial support and the 
shifting interests of northern partners, leaving critical 
areas of research underfunded (53).

Today, the threat posed by arboviruses to glob-
al health and economic security is widely acknowl-
edged (54). Not only are arbovirus outbreaks in-
creasing, but the risk for a pandemic looms (54). This 
concern was emphasized by the WHO’s Director for 
Pandemic and Epidemic Diseases during the launch 
of the Global Arbovirus Initiative, who noted that 
“the next pandemic could very likely be caused by 
a new arbovirus, and we already have some signals 
that the risk is increasing” (6,8).

Despite substantial global financial investments 
in vaccines, access and usage remain major challeng-
es in Africa. According to the list of vaccines autho-
rized by the US Food and Drug Administration and 
the WHO, vaccines exist for DENV, YFV, tick-borne 
encephalitis virus, Japanese encephalitis virus, and 
CHIKV (55,56). Yet, the YFV vaccine is the only one 
currently available in Africa. Africa is one of the re-
gions most affected by these arboviruses and has lim-
ited resources for their prevention, monitoring, and 
control, but those diseases continue to be neglected 
on the continent, despite receiving substantial atten-
tion and resources in other regions (57–60). 

Making equitable and sustainable investments 
in health and economic systems and infrastructure 
is imperative to enhance the quality and efficiency 
of health services in Africa, effectively prevent-
ing future global health emergencies. This effort 
involves strengthening laboratory and medical 
staff capacities by providing access to innovative 
and rapid diagnostic techniques (such as sero-
logic and molecular multiplex tests, commercial 
kits for the rapid detection of certain arboviruses), 
particularly in areas endemic for arboviruses rep-
resenting major health risks. Increasing access to 
testing could considerably improve the early diag-
nosis of cases, the speed of epidemic management, 
and consequently, the treatment of patients (61).  
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Continued support from countries in Africa is 
needed to develop and implement surveillance and 
control programs for arbovirus vectors adapted 
to local contexts; to better understand the genetic 
diversity of species, their distribution, and their 
abundance; and to develop more effective and sus-
tainable tools and strategies for the control of arbo-
viruses and vectors. Furthermore, funding research 
in Africa on known and new arboviruses is essen-
tial for understanding their ecologies and the inter-
actions between the components of vector systems 
(vectors, hosts, pathogens, and environment) and 
the evolution of these interactions, including the 
mechanisms of adaptation to new environments. 
Such investments represent a long-term commit-
ment to building public health capacity and global 
health security (62), and the development of re-
search agendas for global health initiatives should 
take into account the national needs and priorities 
of countries, in consultation with local stakeholders 
in the intervention contexts (52). Adopting a holis-
tic, multi-sectoral, and collaborative approach that 
addresses the unique challenges of combating arbo-
viruses in Africa is also essential. This collaborative 
effort will not only mitigate immediate epidem-
ics but will also establish a resilient and adaptive 
framework for addressing future outbreaks (63).

Conclusions
This study demonstrates that arboviruses are ac-

tively circulating in Africa, resulting in severe epidem-
ics and fatalities across various regions. Currently, no 
specific treatments are available, and access to effec-
tive vaccines remains limited. The primary strategies 
for effectively combating arboviruses include robust 
surveillance and control of vector populations, along-
side research initiatives aimed at enhancing vaccine 
coverage and accessibility. In addition, strengthening 
personal and community preventive measures such 
as the use of mosquito nets and the management of 
water-containing containers is essential. Those efforts 
are anticipated to yield substantial benefits within the 
framework of global health.

Sustained support for arbovirus surveillance 
and research activities in Africa is critical not only 
for pandemic preparedness but also for enhancing 
overall health resilience. Furthermore, regional and 
cross-border collaboration should be established in 
alignment with international health regulations to 
develop adequate capacities for preventing arbovirus 
diseases. Forming global alliances is essential to con-
solidate resources and strengthen capabilities related 
to arbovirus surveillance and response.

Acknowledgments
We thank the WHO Regional Office for Africa and Africa 
Centers for Disease Control and Prevention for the avail-
ability of the data. We thank Foromo Timothée Béavogui 
for editing the manuscript. We would also like to thank the 
International Development Research Centre (IDRC) and 
the Embassy of France in Guinea for funding the thesis 
through which this work was conducted.

About the Author
Dr. Bangoura is a pharmacist epidemiologist, PhD student, 
and researcher at the Centre de Recherche et de Formation 
en Infectiologie de Guinée. Her primary research interest is 
reemerging infectious diseases, specifically arboviruses.

References
  1. Braack L, Gouveia de Almeida AP, Cornel AJ, Swanepoel R, 

de Jager C. Mosquito-borne arboviruses of African origin:  
review of key viruses and vectors. Parasit Vectors. 2018;11:29. 
https://doi.org/10.1186/s13071-017-2559-9

  2. Power GM, Vaughan AM, Qiao L, Sanchez Clemente N, 
Pescarini JM, Paixão ES, et al. Socioeconomic risk markers of 
arthropod-borne virus (arbovirus) infections: a systematic  
literature review and meta-analysis. BMJ Glob Health. 
2022;7:e007735. https://doi.org/10.1136/bmjgh-2021-007735

  3. World Health Organization. Dengue—global situation  
[cited 2024 Sep 9]. https://www.who.int/emergencies/
disease-outbreak-news/item/2024-DON518

  4. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, 
Moyes CL, et al. The global distribution and burden of 
dengue. Nature. 2013;496:504–7. https://doi.org/10.1038/
nature12060

  5. Seyler T, Hutin Y, Ramanchandran V, Ramakrishnan R, 
Manickam P, Murhekar M. Estimating the burden of disease 
and the economic cost attributable to chikungunya, Andhra 
Pradesh, India, 2005–2006. Trans R Soc Trop Med Hyg. 
2010;104:133–8. https://doi.org/10.1016/j.trstmh.2009.07.014

  6. World Health Organization. Launch of the Global Arbovirus 
Initiative [cited 2024 Jan 13]. https://www.who.int/ 
news-room/events/detail/2022/03/31/default-calendar/
global-arbovirus-initiative

  7. World Health Organization. Disease outbreak news:  
geographical expansion of cases of dengue and chikungunya 
beyond the historical areas of transmission in the Region of 
the Americas [cited 2024 Feb 19]. https://www.who.int/
emergencies/disease-outbreak-news/item/2023-DON448

  8. Balakrishnan VS. WHO launches global initiative for  
arboviral diseases. Lancet Microbe. 2022;3:e407.  
https://doi.org/10.1016/S2666-5247(22)00130-6

  9. Braack L, Wulandhari SA, Chanda E, Fouque F, Merle CS, 
Nwangwu U, et al. Developing African arbovirus networks 
and capacity strengthening in arbovirus surveillance and 
response: findings from a virtual workshop. Parasit Vectors. 
2023;16:129. https://doi.org/10.1186/s13071-023-05748-7

10. Buchwald AG, Hayden MH, Dadzie SK, Paull SH,  
Carlton EJ. Aedes-borne disease outbreaks in West Africa: a 
call for enhanced surveillance. Acta Trop. 2020;209:105468.  
https://doi.org/10.1016/j.actatropica.2020.105468

11. Dadzie SK, Akorli J, Coulibaly MB, Ahadji-Dabla KM,  
Baber I, Bobanga T, et al.; WAASuN contributors. Building 
the capacity of West African countries in Aedes surveillance: 

e6 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 2, February 2025

https://doi.org/10.1186/s13071-017-2559-9
https://doi.org/10.1136/bmjgh-2021-007735
https://doi.org/10.1038/nature12060
https://doi.org/10.1038/nature12060
https://doi.org/10.1016/j.trstmh.2009.07.014
https://doi.org/10.1016/S2666-5247(22)00130-6
https://doi.org/10.1186/s13071-023-05748-7
https://doi.org/10.1016/j.actatropica.2020.105468


Running head: Arbovirus Epidemics, Africa, 2023

inaugural meeting of the West African Aedes Surveillance 
Network (WAASuN). Parasit Vectors. 2022;15:381.  
https://doi.org/10.1186/s13071-022-05507-0

12. World Health Organiazation (WHO) Department of Control 
of Neglected Tropical Diseases, WHO Regional Office for 
Africa, TDR. Assessing African country capacities to prevent, 
detect and respond to arboviral disease outbreaks [cited 2023 
Aug 10]. https://tdr.who.int/newsroom/news/item/ 
11-12-2021-assessing-african-country-capacities-to-prevent-
detect-and-respond-to-arboviral-disease-outbreaks

13. Elaagip A, Alsedig K, Altahir O, Ageep T, Ahmed A,  
Siam HA, et al. Seroprevalence and associated risk factors 
of dengue fever in Kassala state, eastern Sudan. PLoS Negl 
Trop Dis. 2020;14:e0008918. https://doi.org/10.1371/ 
journal.pntd.0008918

14. Hill SC, Vasconcelos J, Neto Z, Jandondo D, Zé-Zé L,  
Aguiar RS, et al. Emergence of the Asian lineage of Zika 
virus in Angola: an outbreak investigation. Lancet  
Infect Dis. 2019;19:1138–47. https://doi.org/10.1016/ 
S1473-3099(19)30293-2

15. Vairo F, Aimè Coussoud-Mavoungou MP, Ntoumi F, 
Castilletti C, Kitembo L, Haider N, et al.; On Behalf of The 
Pandora-Id-Net Consortium Chikungunya Outbreak  
Group Taskforce. Chikungunya outbreak in the Republic  
of the Congo, 2019—epidemiological, virological and 
entomological findings of a south–north multidisciplinary 
taskforce investigation. Viruses. 2020;12:1020.  
https://doi.org/10.3390/v12091020

16. Gebremariam TT, Schallig HDFH, Kurmane ZM,  
Danquah JB. Increasing prevalence of malaria and acute 
dengue virus coinfection in Africa: a meta-analysis and  
meta-regression of cross-sectional studies. Malar J. 
2023;22:300. https://doi.org/10.1186/s12936-023-04723-y

17. Kayange N, Hau DK, Pain K, Mshana SE, Peck R, Gehring S,  
et al. Seroprevalence of dengue and chikungunya virus  
infections in children living in sub-Saharan Africa:  
systematic review and meta-analysis. Children (Basel). 
2023;10:1662. https://doi.org/10.3390/children10101662

18. Mwanyika GO, Mboera LEG, Rugarabamu S, Ngingo B, 
Sindato C, Lutwama JJ, et al. Dengue virus infection and  
associated risk factors in Africa: a systematic review and  
meta-analysis. Viruses. 2021;13:536. https://doi.org/ 
10.3390/v13040536

19. Musso D, Rodriguez-Morales AJ, Levi JE, Cao-Lormeau VM, 
Gubler DJ. Unexpected outbreaks of arbovirus infections: 
lessons learned from the Pacific and tropical America.  
Lancet Infect Dis. 2018;18:e355–61. https://doi.org/10.1016/
S1473-3099(18)30269-X

20. Wallau GL, Abanda NN, Abbud A, Abdella S, Abera A, 
Ahuka-Mundeke S, et al.; Global Arbovirus Researchers 
United. Arbovirus researchers unite: expanding genomic 
surveillance for an urgent global need. Lancet Glob  
Health. 2023;11:e1501–2. https://doi.org/10.1016/ 
S2214-109X(23)00325-X

21. Şahiner F. Global spread of Zika virus epidemic: current 
knowledges and uncertainties [in Turkish]. Mikrobiyol Bul. 
2016;50:333–51. https://doi.org/10.5578/mb.24167

22. Wilder-Smith A, Gubler DJ, Weaver SC, Monath TP,  
Heymann DL, Scott TW. Epidemic arboviral diseases: priorities  
for research and public health. Lancet Infect Dis. 2017; 
17:e101–6. https://doi.org/10.1016/S1473-3099 (16)30518-7

23. Santé publique France. Chikungunya, dengue, and Zika— 
enhanced surveillance data in metropolitan France in  
2023 [in French] [cited 2024 Feb 19]. https://www. 
santepubliquefrance.fr/maladies-et-traumatismes/ 
maladies-a-transmission-vectorielle/chikungunya/articles/

donnees-en-france-metropolitaine/chikungunya-dengue- 
et-zika-donnees-de-la-surveillance-renforcee-en-france-
metropolitaine-en-2023

24. World Health Organization. Dengue—global situation.  
2023 Dec 21 [cited 2024 Jan 26]. https://www.who.int/ 
emergencies/disease-outbreak-news/item/2023-DON498

25. Agboli E, Zahouli JBZ, Badolo A, Jöst H. Mosquito-associated 
viruses and their related mosquitoes in West Africa. Viruses. 
2021;13:891. https://doi.org/10.3390/v13050891

26. Weetman D, Kamgang B, Badolo A, Moyes CL, Shearer FM, 
Coulibaly M, et al. Aedes mosquitoes and Aedes-borne  
arboviruses in Africa: current and future threats. Int J  
Environ Res Public Health. 2018;15:220. https://doi.org/ 
10.3390/ijerph15020220

27. Zahouli JBZ, Koudou BG, Müller P, Malone D, Tano Y, 
Utzinger J. Effect of land-use changes on the abundance, 
distribution, and host-seeking behavior of Aedes arbovirus 
vectors in oil palm-dominated landscapes, southeastern Côte 
d’Ivoire. PLoS One. 2017;12:e0189082. https://doi.org/ 
10.1371/journal.pone.0189082

28. Bogoch II, Brady OJ, Kraemer MUG, German M, Creatore MI,  
Brent S, et al. Potential for Zika virus introduction and  
transmission in resource-limited countries in Africa  
and the Asia-Pacific region: a modelling study. Lancet  
Infect Dis. 2016;16:1237–45. https://doi.org/10.1016/ 
S1473-3099(16)30270-5

29. Pronyk PM, de Alwis R, Rockett R, Basile K, Boucher YF, 
Pang V, et al. Advancing pathogen genomics in resource-
limited settings. Cell Genomics. 2023;3:100443.  
https://doi.org/10.1016/j.xgen.2023.100443

30. Ajogbasile FV, Oguzie JU, Oluniyi PE, Eromon PE,  
Uwanibe JN, Mehta SB, et al. Real-time metagenomic  
analysis of undiagnosed fever cases unveils a yellow fever 
outbreak in Edo State, Nigeria. Sci Rep. 2020;10:3180. 
https://doi.org/10.1038/s41598-020-59880-w

31. Centers for Disease Control and Prevention. Public health 
matters blog: unveiling the burden of dengue in Africa [cited 
2024 Apr 18].  https://blogs.cdc.gov/publichealthmatters/ 
2015/07/unveiling-the-burden-of-dengue-in-africa

32. Diallo D, Diouf B, Gaye A, NDiaye EH, Sene NM, Dia I, et al. 
Dengue vectors in Africa: a review. Heliyon. 2022;8:e09459. 
https://doi.org/10.1016/j.heliyon.2022.e09459

33. Chipwaza B, Sumaye RD, Weisser M, Gingo W, Yeo NKW, 
Amrun SN, et al. Occurrence of 4 dengue virus serotypes 
and chikungunya virus in Kilombero Valley, Tanzania, 
during the dengue outbreak in 2018. Open Forum Infect Dis. 
2020;8:ofaa626. https://doi.org/10.1093/ofid/ofaa626

34. Vairo F, Mboera LEG, De Nardo P, Oriyo NM, Meschi S,  
Rumisha SF, et al. Clinical, virologic, and epidemiologic 
characteristics of dengue outbreak, Dar es Salaam,  
Tanzania, 2014. Emerg Infect Dis. 2016;22:895–9.  
https://doi.org/10.3201/eid2205.151462

35. Ward T, Samuel M, Maoz D, Runge-Ranzinger S,  
Boyce R, Toledo J, et al. Dengue data and surveillance in  
Tanzania: a systematic literature review. Trop Med Int 
Health. 2017;22:960–70. https://doi.org/10.1111/tmi.12903

36. Mugabe VA, Ali S, Chelene I, Monteiro VO, Guiliche O, 
Muianga AF, et al. Evidence for chikungunya and dengue 
transmission in Quelimane, Mozambique: results from an 
investigation of a potential outbreak of chikungunya virus. 
PLoS One. 2018;13:e0192110. https://doi.org/10.1371/ 
journal.pone.0192110

37. Amoako N, Duodu S, Dennis FE, Bonney JHK, Asante KP, 
Ameh J, et al. Detection of dengue virus among children 
with suspected malaria, Accra, Ghana. Emerg Infect Dis. 
2018;24:1544–7. https://doi.org/10.3201/eid2408.180341

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 2, February 2025 e7

https://doi.org/10.1186/s13071-022-05507-0
https://doi.org/10.1371/journal.pntd.0008918
https://doi.org/10.1371/journal.pntd.0008918
https://doi.org/10.1016/S1473-3099(19)30293-2
https://doi.org/10.1016/S1473-3099(19)30293-2
https://doi.org/10.3390/v12091020
https://doi.org/10.1186/s12936-023-04723-y
https://doi.org/10.3390/children10101662
https://doi.org/10.3390/v13040536
https://doi.org/10.3390/v13040536
https://doi.org/10.1016/S1473-3099(18)30269-X
https://doi.org/10.1016/S1473-3099(18)30269-X
https://doi.org/10.1016/S2214-109X(23)00325-X
https://doi.org/10.1016/S2214-109X(23)00325-X
https://doi.org/10.5578/mb.24167
https://doi.org/10.1016/S1473-3099(16)30518-7
https://doi.org/10.3390/v13050891
https://doi.org/10.3390/ijerph15020220
https://doi.org/10.3390/ijerph15020220
https://doi.org/10.1371/journal.pone.0189082
https://doi.org/10.1371/journal.pone.0189082
https://doi.org/10.1016/S1473-3099(16)30270-5
https://doi.org/10.1016/S1473-3099(16)30270-5
https://doi.org/10.1016/j.xgen.2023.100443
https://doi.org/10.1038/s41598-020-59880-w
https://doi.org/10.1016/j.heliyon.2022.e09459
https://doi.org/10.1093/ofid/ofaa626
https://doi.org/10.3201/eid2205.151462
https://doi.org/10.1111/tmi.12903
https://doi.org/10.1371/journal.pone.0192110
https://doi.org/10.1371/journal.pone.0192110
https://doi.org/10.3201/eid2408.180341


ONLINE REPORT

38. Manu SK, Bonney JHK, Pratt D, Abdulai FN, Agbosu EE, 
Frimpong PO, et al. Arbovirus circulation among febrile 
patients at the greater Accra Regional Hospital, Ghana.  
BMC Res Notes. 2019;12:332. https://doi.org/10.1186/
s13104-019-4378-x

39. Allanonto V, Yanogo P, Sawadogo B, Akpo Y, Noudeke ND, 
Saka B, et al. Investigation of dengue cases in the  
departments of Atlantic, Littoral and Ouémé, Bénin,  
April–July 2019 [in French] [cited 2023 Jan 7].  
https://www.afenet-journal.net/content/series/4/3/5/full

40. Ridde V, Agier I, Bonnet E, Carabali M, Dabiré KR,  
Fournet F, et al. Presence of three dengue serotypes in 
Ouagadougou (Burkina Faso): research and public health 
implications. Infect Dis Poverty. 2016;5:23. https://doi.org/ 
10.1186/s40249-016-0120-2

41. Ano AKMN, Coulibaly D, Bénie VJ, Akani BC, Douba A, 
Ahoussou EM, et al. Epidemiological situation of dengue  
fever in Côte d’Ivoire from 2017 to 2020 [in French]. Rev 
Epidemiol Sante Publique. 2022;70:S146. https://doi.org/ 
10.1016/j.respe.2022.06.048

42. Castro MC, Wilson ME, Bloom DE. Disease and economic 
burdens of dengue. Lancet Infect Dis. 2017;17:e70–8.  
https://doi.org/10.1016/S1473-3099(16)30545-X

43. Shepard DS, Undurraga EA, Halasa YA, Stanaway JD. The 
global economic burden of dengue: a systematic analysis. 
Lancet Infect Dis. 2016;16:935–41. https://doi.org/10.1016/
S1473-3099(16)00146-8

44. Beck AS, Barrett ADT. Current status and future prospects of 
yellow fever vaccines. Expert Rev Vaccines. 2015;14:1479–92. 
https://doi.org/10.1586/14760584.2015.1083430

45. Schnyder JL, de Jong HK, Bache BE, Schaumburg F,  
Grobusch MP. Long-term immunity following yellow fever 
vaccination: a systematic review and meta-analysis. Lancet 
Glob Health. 2024;12:e445–56. https://doi.org/10.1016/
S2214-109X(23)00556-9

46. Centers for Disease Control and Prevention. Areas with risk 
of yellow fever virus transmission in Africa [cited 2024 Jan 
30]. https://www.cdc.gov/yellowfever/maps/africa.html

47. World Health Organization. Yellow fever—African region 
(AFRO) [cited 2024 Jan 30]. https://www.who.int/ 
emergencies/disease-outbreak-news/item/2022-DON431

48. World Health Organization. WHO/UNICEF estimates  
of national immunization coverage [cited 2024 Apr 22]. 
https://www.who.int/teams/immunization-vaccines-and-
biologicals/immunization-analysis-and-insights/ 
global-monitoring/immunization-coverage/who-unicef-
estimates-of-national-immunization-coverage

49. Maher D, Aseffa A, Kay S, Tufet Bayona M. External  
funding to strengthen capacity for research in low-income 
and middle-income countries: exigence, excellence and  
equity. BMJ Glob Health. 2020;5:e002212. https://doi.org/ 
10.1136/bmjgh-2019-002212

50. Bangoura ST, Hounmenou CG, Sidibé S, Camara SC,  
Mbaye A, Olive MM, et al. Exploratory analysis of the 
knowledge, attitudes and perceptions of healthcare workers 
about arboviruses in the context of surveillance in the  
Republic of Guinea. PLoS Negl Trop Dis. 2023;17:e0011814. 
https://doi.org/10.1371/journal.pntd.0011814

51. Nwaiwu AU, Musekiwa A, Tamuzi JL, Sambala EZ,  
Nyasulu PS. The incidence and mortality of yellow fever  

in Africa: a systematic review and meta-analysis. BMC  
Infect Dis. 2021;21:1089. https://doi.org/10.1186/ 
s12879-021-06728-x

52. Bain LE, Adeagbo OA, Avoka CK, Amu H, Memiah P,  
Ebuenyi ID. Identifying the conundrums of “global health” 
in the Global North and Global South: a case for  
Sub-Saharan Africa. Front Public Health. 2024;12:1168505. 
https://doi.org/10.3389/fpubh.2024.1168505

53. Caelers D, Okoth D. Research funding in Africa:  
navigating sustainability and shifting perspectives [cited 
2024 Feb 4]. https://www.nature.com/articles/ 
d44148-023-00360-4

54. Girard M, Nelson CB, Picot V, Gubler DJ. Arboviruses: 
a global public health threat. Vaccine. 2020;38:3989–94. 
https://doi.org/10.1016/j.vaccine.2020.04.011

55. US Food and Drug Administration. Vaccines licensed for use 
in the United States [cited 2024 Feb 9]. https://www.fda.gov/
vaccines-blood-biologics/vaccines/vaccines-licensed-use-
united-states

56. World Health Organization. Vaccine-preventable diseases 
[cited 2024 Feb 9]. https://www.who.int/teams/ 
immunization-vaccines-and-biologicals/diseases

57. Gainor EM, Harris E, LaBeaud AD. Uncovering the burden 
of dengue in Africa: considerations on magnitude,  
misdiagnosis, and ancestry. Viruses. 2022;14:233.  
https://doi.org/10.3390/v14020233

58. Were F. The dengue situation in Africa. Paediatr Int Child 
Health. 2012;32(Suppl 1):18–21. https://doi.org/10.1179/ 
2046904712Z.00000000048

59. Head MG, Brown RJ, Newell ML, Scott JAG, Batchelor J, 
Atun R. The allocation of US $105 billion in global funding 
from G20 countries for infectious disease research between 
2000 and 2017: a content analysis of investments. Lancet  
Glob Health. 2020;8:e1295–304. https://doi.org/10.1016/
S2214-109X(20)30357-0

60. Kading RC, Cohnstaedt LW, Fall K, Hamer GL. Emergence 
of arboviruses in the United States: the boom and bust of 
funding, innovation, and capacity. Trop Med Infect Dis. 
2020;5:96. https://doi.org/10.3390/tropicalmed5020096

61 Migné CV, Beck C, Gonzalez G, Lecollinet S, Moutailler S.  
Which tools for monitoring emerging arboviruses within 
their mammalian hosts and arthropod vectors? [in French]. 
Virologie. 2021;25:12–28. https://doi.org/10.1684/
vir.2021.0880

62. Moser F, Habtemariam MK, Forland F, Djoudalbaye B. A 
new precedent in international health cooperation from  
African public health leaders. Lancet Glob Health. 
2023;11:e828–9. https://doi.org/10.1016/ 
S2214-109X(23)00171-7

63. Côrtes N, Lira A, Prates-Syed W, Dinis Silva J, Vuitika L, 
Cabral-Miranda W, et al. Integrated control strategies for 
dengue, Zika, and Chikungunya virus infections. Front  
Immunol. 2023;14:1281667. https://doi.org/10.3389/ 
fimmu.2023.1281667

Address for correspondence: Salifou Talassone Bangoura, 
Centre de Recherche et de Formation en Infectiologie de Guinée 
(CERFIG), Gamal Abdel Nasser University, Conakry, 6629P, 
Guinea; email: talassone.bangoura@cerfig.org

e8 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 2, February 2025

https://doi.org/10.1186/s13104-019-4378-x
https://doi.org/10.1186/s13104-019-4378-x
https://doi.org/10.1186/s40249-016-0120-2
https://doi.org/10.1186/s40249-016-0120-2
https://doi.org/10.1016/j.respe.2022.06.048
https://doi.org/10.1016/j.respe.2022.06.048
https://doi.org/10.1016/S1473-3099(16)30545-X
https://doi.org/10.1016/S1473-3099(16)00146-8
https://doi.org/10.1016/S1473-3099(16)00146-8
https://doi.org/10.1586/14760584.2015.1083430
https://doi.org/10.1016/S2214-109X(23)00556-9
https://doi.org/10.1016/S2214-109X(23)00556-9
https://doi.org/10.1136/bmjgh-2019-002212
https://doi.org/10.1136/bmjgh-2019-002212
https://doi.org/10.1371/journal.pntd.0011814
https://doi.org/10.1186/s12879-021-06728-x
https://doi.org/10.1186/s12879-021-06728-x
https://doi.org/10.3389/fpubh.2024.1168505
https://doi.org/10.1016/j.vaccine.2020.04.011
https://doi.org/10.3390/v14020233
https://doi.org/10.1179/2046904712Z.00000000048
https://doi.org/10.1179/2046904712Z.00000000048
https://doi.org/10.1016/S2214-109X(20)30357-0
https://doi.org/10.1016/S2214-109X(20)30357-0
https://doi.org/10.3390/tropicalmed5020096
https://doi.org/10.1684/vir.2021.0880
https://doi.org/10.1684/vir.2021.0880
https://doi.org/10.1016/S2214-109X(23)00171-7
https://doi.org/10.1016/S2214-109X(23)00171-7
https://doi.org/10.3389/fimmu.2023.1281667
https://doi.org/10.3389/fimmu.2023.1281667

