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The next arbovirus epidemic in Latin America and beyond: A question of when, not if – Mayaro, 
Oropouche, Usutu or Disease X?
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Over the past century, arboviruses have significantly shaped public 
health in Latin America (Fig. 1) [1–47]. Yellow fever virus (YFV) is the 
oldest known arbovirus in the Americas. Introduced in Africa in the 17th 
century, it was transmitted by Aedes aegypti mosquitoes until urban 
outbreaks were controlled, and urban YF was eliminated in Latin 
America [1,14,15]. Today, YF in Latin America is transmitted via syl
vatic cycles involving non-human primates and Haemagogus and 
Sabethes forest-dwelling mosquitoes [44]. Despite the availability of an 
effective vaccine for over a century, YF remains a persistent threat, 
particularly among unvaccinated travellers and vulnerable populations 
[1,14,15]. The fear of the return of urban YF also persists, though, and 
could happen anytime.

The genetically related dengue virus (DENV), also of Old World 
origin, is now one of the most prevalent arboviruses in the American 
continent. Transmitted by Aedes aegypti and Aedes albopictus, DENV in
fections range from asymptomatic to severe with life-threatening com
plications [20]. In more than 100 countries, DENV serotypes have 
recently expanded into non-traditional areas, including parts of Europe, 
driven by climate change, travel, and migration [21,22]. In 2024, the 
Americas experienced the largest recorded DENV outbreak, surpassing 
13 million cases [3]. Fortunately, new vaccines are crucial for 
mitigation.

The Chikungunya virus (CHIKV), first identified in Tanzania in 1952, 
emerged in the Americas in 2013. This is likely associated with human 
movement, causing explosive outbreaks [4,23]. Transmitted by Aedes 
mosquitoes, CHIKV leads to debilitating arthralgia that may persist for 
several months. In 2023, Paraguay and other South American countries 
experienced intense outbreaks [5]. Unlike DENV, CHIKV infection pro
vides long-term immunity, and a newly approved vaccine is gradually 
becoming available.

Following CHIKV’s trajectory, Zika virus (ZIKV) emerged in the 
Americas in 2013–2015, decades after its identification in sentinel ma
caques in Uganda [6]. Also transmitted by Aedes mosquitoes, ZIKV had 
devastating public health consequences during the 2014–2016 epidemic 
due to its teratogenic effects, including microcephaly and congenital 
Zika syndrome and an increased demand in mostly illegal abortion 
across Latin America and the Caribbean [24,25]. Additionally, ZIKV has 
been linked to Guillain-Barré syndrome [26,27]. Currently there are no 
approved vaccines [6,28]. The persistence of ZIKV in immune privileged 
sites and sexual transmission further contributes to high relevance in 
travellers, in addition to mandatory single blood donor testing across the 
US costing billions of US$ [45,46].

Two emerging arboviruses, Mayaro virus (MAYV) and Oropouche 
virus (OROV), are increasingly being recognized as potential candidates 
for future epidemics. The Mayaro virus (MAYV) was first isolated in 
Trinidad in 1954 and is primarily transmitted by Haemagogus mosqui
toes. Although historically confined to the Amazon and other forest re
gions across South America, it remains under-researched [7,29]. A 
recent metagenomic study in the Colombian Amazon detected MAYV in 
febrile patients, highlighting its potential for circulation and expansion 
into new regions [8,48]. Immunity following MAYV infection appears to 
be similar to that following CHIKV infection, suggesting long-term 
protection after natural infection. However, the potential for urban 
transmission and degree of potential immune protection between the 
two antigenically related alphaviruses, MAYV and CHIKV, remain 
uncertain.

Oropouche virus (OROV) was first detected in 1955 near the Oro
pouche River in Trinidad, and has caused numerous outbreaks in Brazil 
and other South American countries [9,10,30,31]. In 2024, 16,239 cases 
were confirmed across Brazil, Bolivia, Peru, Cuba, Colombia, and other 
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countries in the Americas (Fig. 1) [11,32]. Just in the first six epide
miological weeks of 2025, six countries have confirmed 3,798 cases of 
OROV in the Americas, then summarizing more than 20,000 confirmed 
cases in 2024 and the beginning of 2025. The outbreak raised concerns 
about severe cases, potential vertical transmission, and even possible 
sexual transmission [41–43]. In addition to Latin America, imported 
cases have been reported in North America and Europe, highlighting the 
potential for global spread [33–35]. OROV is primarily transmitted by 
Culicoides paraensis (jejen), which raises concerns about urban trans
mission and potentia global spread given the plethora of Culicoides 
species of unknown OROV vector competence globally [12,36].

Beyond these endemic threats, global arbovirus dispersal presents 
additional risks, including West Nile virus (WNV) and Usutu virus 

(USUV). West Nile Virus has been introduced from the USA to Latin 
America. WNV is a growing public health concern in Latin America due 
to its potential impact on human and animal health. WNV can cause 
severe neurological diseases, including encephalitis and meningitis, 
especially in vulnerable populations. The region’s warm climate and 
abundant mosquito vectors create favourable conditions for its spread. 
Increased surveillance, early detection, and public awareness are 
essential to prevent outbreaks. Additionally, WNV threatens livestock 
and wildlife, impacting biodiversity and economic activities. Strength
ening vector control strategies and cross-border collaboration is crucial 
to mitigate risks and protect Latin America’s human and animal pop
ulations [49,50].

Usutu virus (USUV) (Flaviviridae), first identified in South Africa in 

Fig. 1. Mosquito-borne arboviruses in the Americas. A. Timeline of the most critical events in the region. B. Evolution in the weekly number of cases of OROV in the 
Americas in 2024 (adapted from PAHO/WHO). C. Confirmed cases of OROV in Colombia since 2017.
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1959, has gained attention due to outbreaks in Europe [37]. In 2024, 
RT-qPCR detected a fragment of the NS5 gene in febrile patients in Meta, 
Colombia, suggesting the possibility of the first documented human 
infections in the region [13]. Clinically, USUV infections resemble other 
South American arboviruses, and its suspected vector, Culex pipiens, has 
yet to be identified in Latin America.

Multiple converging factors have shaped the risk of arbovirus 
emergence in Latin America. The ongoing migration crisis involving 
many countries, such as Venezuela, Haiti, and large parts of Central and 
North America, has increased human mobility across endemic and non- 
endemic regions, facilitating the spread of infected vectors and viremic 
individuals. Climate change, particularly the El Niño Southern Oscilla
tion (ENSO), may profoundly alter mosquito breeding patterns, vector 
distribution, and viral transmission dynamics [51,52]. Expanding ur
banization, deforestation, and weakened public health infrastructure 
create ideal conditions for outbreaks.

Latin America has already seen cases of arbovirus transmission in the 
United States and sporadic autochthonous malaria, indicating that 
MAYV, OROV, and others may not remain confined to the region [53,
54]. The clinical presentations of these arboviruses are often indistin
guishable, complicating differential diagnosis. Molecular methods such 
as RT-qPCR are essential for accurate detection [38,39]. Furthermore, 
the potential adaptation of emerging arboviruses to Culex and Aedes 
vectors in urban environments increases the risk of transmission to 
densely populated areas. We must exclude passive uptake by viremic 
individuals bitten by Culex during outbreaks. Vector competence studies 
and detection of salivary glands in non-engorged female mosquitoes are 
urgently needed.

The patterns observed with CHIKV, ZIKV, and DENV suggest that 
MAYV, OROV, and others could follow a similar trajectory, transitioning 
from sporadic cases to widespread outbreaks. Preventive public health 
measures, including vector control and surveillance, are critical for 
mitigating the risk of future epidemics. Strengthening eco- 
epidemiological research and enhancing early outbreak detection ef
forts are essential to safeguarding Latin America from the next arboviral 
threat [40].
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Rodriguez-Morales AJ. Guillain-Barré syndrome associated with Zika virus infec
tion in Honduras, 2016-2017. Int J Infect Dis 2019 Jul;84:136–7. https://doi.org/ 
10.1016/j.ijid.2019.05.008. Epub 2019 May 14. PMID: 31096053.

[27] Karam E, Giraldo J, Rodriguez F, Hernandez-Pereira CE, Rodriguez-Morales AJ, 
Blohm GM, Paniz-Mondolfi AE. Ocular flutter following Zika virus infection. 
J Neurovirol 2017 Dec;23(6):932–4. https://doi.org/10.1007/s13365-017-0585-1. 
Epub 2017 Nov 16. PMID: 29147884.

[28] Smith TC, Espinoza DO, Zhu Y, Cardona-Ospina JA, Bowman NM, Becker-Dreps S, 
Rouphael N, Rodriguez-Morales AJ, Bucardo F, Edupuganti S, Premkumar L, 
Mulligan MJ, de Silva AM, Collins MH. Natural infection by Zika virus but not DNA 
vaccination consistently elicits antibodies that compete with two potently neu
tralising monoclonal antibodies targeting distinct epitopes. EBioMedicine 2023 
Dec;98:104875. https://doi.org/10.1016/j.ebiom.2023.104875. Epub 2023 Nov 
18. PMID: 37983984; PMCID: PMC10694573.

[29] Silva-Ramos CR, Mejorano-Fonseca JA, Hidalgo M, Rodríguez-Morales AJ, Faccini- 
Martínez AA. Clinical, epidemiological, and laboratory features of Mayaro virus 
infection: a systematic review. Curr Trop Med Rep 2023 Nov 27;10:309–19. 
https://link.springer.com/article/10.1007/s40475-023-00308-6.

[30] Rodríguez-Morales AJ, Paniz-Mondolfi AE, Villamil-Gómez WE, Navarro JC. 
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Bourreau E, Vié JC, Shope RE, Sarthou JL. Mayaro virus fever in French Guiana: 
isolation, identification, and seroprevalence. Am J Trop Med Hyg 1998 Sep;59(3): 
452–6. https://doi.org/10.4269/ajtmh.1998.59.452. PMID: 9749643.

[49] Benjelloun A, El Harrak M, Belkadi B. West nile disease epidemiology in North- 
West Africa: bibliographical review. Transbound Emerg Dis 2016 Dec;63(6): 
e153–9. https://doi.org/10.1111/tbed.12341. Epub 2015 Mar 6. PMID: 25753775.

[50] Day JF, Tabachnick WJ, Smartt CT. Factors that influence the transmission of West 
Nile virus in Florida. J Med Entomol 2015 Sep;52(5):743–54. https://doi.org/ 
10.1093/jme/tjv076. Epub 2015 Jul 1. PMID: 26336216.

[51] Tegally H, Dellicour S, Poongavanan J, Mavian C, Dor G, Fonseca V, et al. Dy
namics and ecology of a multi-stage expansion of Oropouche virus in Brazil. 
medRxiv 2024;2024. 10.29.24316328.

[52] Fischer C, Frühauf A, Inchauste L, Cassiano M, Arevalo H, Barthélémy K, et al. The 
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