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Introduction

Mayaro virus (MAYV) is an arthropod-borne virus (arbo-
virus) that can be transmitted from mosquitoes to humans.
The geographic distribution of Mayaro virus is currently
expanding north from South and Central America into

the Caribbean Islands, which means that under the right
conditions, this virus could one day become important to
Florida. This publication is intended to provide information
about MAY'V to researchers and stakeholders in mosquito
control and public health professions and to the general
public.

What is Mayaro Virus?

MAYYV is a poorly known zoonotic arbovirus (a virus of
non-human animals, spread by arthropod vectors, that
occasionally is transferred to humans) in the genus Alpha-
virus that is transmitted to animals and humans through
the bite of a mosquito. Mayaro virus was discovered in 1954
on the islands of Trinidad and Tobago (Causey and Maroja
1957) and is the causative agent of Mayaro virus disease
(MAYVD). MAYV occurs mainly in regions of Central and
South America and is largely associated with forested areas.
More recently, the virus was reported from Haiti on the
Caribbean island of Hispaniola (Blohm et al. 2019). MAYV
is considered an emerging infectious disease because of its
recent expansion into new geographic regions. Although
local transmission of MAY'V has not occurred in the United
States, mosquito species known to be capable of transmit-
ting the virus are present in the southeastern United States
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(Reeves et al. 2020), suggesting the potential for MAYVD to
occur in this region.

Since the initial discovery of MAYV in Trinidad and
Tobago, MAYVD has been diagnosed in multiple countries
in Central and South America, and the virus has been
isolated from animals or mosquitoes in additional countries
where human disease has not yet been reported (Figure 1,
Caicedo et al. 2020).

Transmission Cycle

The transmission cycle of MAY'V is poorly characterized.
MAYYV is thought to be maintained in the natural environ-
ment through a transmission cycle that involves forest-
dwelling mosquitoes and vertebrate animals, likely mam-
mals and birds (Mackay and Arden 2016). Occasionally,
MAYYV “spills over” to humans. Such spill-over events are
most often associated with human activities within forested
areas or near forest edges (Mota et al. 2015). However,
MAYYV has the potential to establish an urban transmission
cycle by which mosquitoes that are competent at transmit-
ting the virus feed on infected animals or humans and then
transmit the virus to other humans (Mackay and Arden
2016).

Like other arboviruses, MAYV is transmitted between
vertebrate host animals by the bite of an infected female
mosquito. Mosquito species vary in their vector com-
petency (ability to become infected with and transmit a
particular virus). Female mosquitoes that are competent
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vectors for MAY'V become infected when they feed from
the blood of a MAY V-infected vertebrate host. Within a
competent mosquito, the infection spreads from the gut to
the salivary glands. When this happens, the mosquito may

then infect subsequent vertebrate hosts upon which it feeds.

These vertebrate hosts may become infected with MAY'V,
amplify the infection, and infect subsequent competent
mosquitoes that feed upon them, thereby contributing
toward a cycle of transmission.
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Figure 1. Map adapted from Caicedo et al. 2020 that compiled
confirmed MAYVD outbreaks, case reports, and hospital-based
surveillance from a systematic review of the scientific literature.
Case reports were confirmed through one of three molecular tests:
viral isolation, presence of Immunoglobulin M (IgM) antibodies
that indicate a current or recent infection, or PCR. Hospital-based
surveillance included testing of patients exhibiting a fever using a
combination of PCR and testing for the presence of IgM antibodies.
Image Basemap source: Esri, DigitalGlobe, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, and the GIS
User Community.

Credits: Lindsay P. Campbell, UF/IFAS

The mosquito species most important to MAYV transmis-
sion are unknown. The mosquito Haemagogus janthinomys
(Figure 2) was found to be infected with MAYV during
several MAYV outbreaks in Brazil, and in these cases was
suspected to be the primary vector responsible for spillover
of the virus into humans (Hoch et al. 1981). Haemagogus
janthinomys is a diurnal forest-dwelling mosquito that
occurs across a wide distribution from Honduras south
through the northern half of South America. Eggs are

laid and larvae develop in water-holding treeholes. Adults
are associated with the canopy, but host-seeking females
will descend to ground level to feed, particularly in areas
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where the canopy has been disturbed by deforestation.
Female Haemagogus janthinomys feed on a broad range of
vertebrate hosts, especially birds and mammals, including
humans, non-human primates, and rodents (Alencar et al.
2005). In addition to MAY'V, this mosquito is an important
vector for yellow fever virus, and Ilheus virus has been
isolated from specimens collected in Panama.

Figure 2. Adult female Haemagogus janthinomys, an expected
important vector of Mayaro virus, collected on Ilha Grande, Rio de
Janeiro, Brazil.

Credits: Lawrence Reeves, UF/IFAS

In laboratory experiments using mosquito species collected
in Trinidad, the mosquito Aedes scapularis (Figure 3)

was capable of transmitting MAY'V to new vertebrate
hosts (Aitken and Anderson 1959). Aedes scapularis has
an exceptionally wide distribution that spans from the

Rio Grande Valley of Texas, south to central Argentina
(Arnell 1976). Females take blood from mammals, birds,
and reptiles, and in some areas the species has adapted to
human-dominated rural and urban landscapes where it
readily enters buildings and feeds from humans indoors
(Arnell 1976). Larval habitats include temporary ground
waters and pools at the margins of streams and other water
bodies, among others. Established populations of Aedes
scapularis were recently detected in peninsular Florida,
where the species is non-native. Aedes scapularis is now
widespread on the southeastern coast of Florida in Miami-
Dade and Broward Counties (Reeves et al. 2020), and
ecological niche modeling suggests that large areas of the
Florida Peninsula, particularly along the Gulf and Atlantic
Coastlines, are environmentally suitable for the species
(Campbell et al. 2021).



Figure 3. Adult female Aedes scapularis, a potential vector of Mayaro
virus, collected in Miami-Dade County, Florida.

Credits: Lawrence Reeves, UF/IFAS

Haemagogus janthinomys is the only species currently
implicated as a vector during MAYV outbreaks, though
other species may be important as vectors during outbreaks
or in maintaining the virus in nature.

Various other mosquito species have been found naturally
infected with MAYYV, including Mansonia venezuelensis,
Culex vomerifer, and Psorophora ferox (Mackay and Arden
2016). The latter species occurs in woodland areas through-
out the southeastern United States, as well as much of
Central and South America (Darsie and Ward 2005). Aedes
aegypti mosquitoes, also known as the yellow fever mos-
quito, have also been found naturally infected with MAYV
in South America, and laboratory studies have shown that
this mosquito is capable of transmitting the virus to host
species but that transmission rates are low (Long et al. 2011;
Serra et al. 2016; Wiggins et al. 2018). In the Americas,

Ae. aegypti is a human-adapted mosquito species, feeding
primarily on humans while maintaining close proximity to
human environments, which poses some risk for MAYV
transmission to humans, but it is expected that this species
is not likely to sustain transmission of MAYV in the human
population (Wiggins et al. 2018).

Vertebrate host animals vary in their ability to become
infected with particular arboviruses, and, once infected,
in their ability to infect new mosquito vectors. Some
vertebrates are “dead end hosts.” These hosts may become
infected and experience disease, but the virus cannot rep-
licate to a sufficient level within them to infect subsequent
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mosquito vectors that feed from them. Others are “reservoir
hosts” These hosts are susceptible to infection, may or may
not experience disease, and allow sufficiently high levels

of virus replication to infect any subsequent competent
mosquito vectors.

Figure 4. Aedes aegyptimosquito, a potential vector of Mayaro virus,
collected in Indian River County, Florida.
Credits: Lawrence Reeves, UF/IFAS

The vertebrate host species that are the most important to
the maintenance of MAYV transmission cycles as reservoir
hosts have not yet been identified. A number of mammal
and bird species have been found to be MAYV seropositive;
they have antibodies indicating a previous MAY'V infection.
In Brazil, about 30% of silvery marmosets were seropositive
for past infections of MAY'V, and laboratory experiments
confirmed their ability to serve as hosts (Hoch et al. 1981).
In French Guiana and Panama, several species of howler
monkeys, tamarinds, and other monkeys were seropositive
for past infections of MAYV (Mackay and Arden 2016).
MAYYV and evidence of MAYV infections have also been
detected in birds, including an orchard oriole in Louisiana
and approximately 30% of tested ground doves during an
outbreak in Brazil. Various other animals have been found
to be seropositive for MAY'V, including sloths, opossums,
armadillos, coatimundis, agoutis, and horses (Mackay and
Arden 2016).

Symptoms

Symptoms of MAY VD can be difficult to distinguish from
other arboviral disease symptoms and may include fever,
joint pain, rash, headache, chills, and eye pain and/or light
sensitivity (Mota et al. 2015). As in chikungunya disease,



long-term joint pain lasting up to approximately one year is
possible (Acosta-Ampudia et al. 2018). Although relatively
rare, MAY VD can result in heart problems, neurological
complications, and death.

Diagnosis

A person infected with MAYV may exhibit a fever, joint
pain, or other symptoms that prompts a doctor to consider
whether an arbovirus may be responsible for illness. If the
person is residing in or has traveled recently to a region
where MAY'V occurs, the doctor may test for the virus,
along with additional arboviruses known to circulate in
the region. A set of one or more serological or molecular
tests can be used to confirm a MAYV infection (Mota et
al. 2015). These methods include virus isolation, reverse
transcriptase PCR, (a test based on the presence or absence
of MAY'V genetic material), or a serological test that
identifies the presence of MAYV IgM antibodies that can
indicate the presence of or recent infection with the virus
(Acosta-Ampudia et al. 2018).

Treatment

Supportive care is provided to patients with MAYVD,
including medication for joint pain and fever reduction.
Drugs developed to speed recovery of symptoms in chikun-
gunya patients have been shown to be effective for some
symptoms of MAYVD (Acosta-Ampudia et al. 2018).

Challenges

MAYV symptoms in humans are most often mild, but
more severe symptoms similar to other arboviral illnesses
including dengue, chikungunya, and Zika, can occur. These
similarities can lead to clinical misdiagnoses (Mota et al.
2015). Humans can become infected with more than one
arbovirus at the same time, which can also lead to misdiag-
noses or underreporting (Rodriguez-Morales et al. 2016).
MAYYV is closely related to other alphaviruses, for example
chikungunya virus, and cross-reactivity in molecular
diagnostic tests can occur, resulting in a false positive test
(Acosta-Ampudia et al. 2018).

Prevention

Currently, a vaccine is not available for MAYV, but
scientists are in the process of developing and testing
vaccines (Acosta-Ampudia et al. 2018). The best protection
against acquiring MAYV or any mosquito-borne disease is
to limit exposure to mosquitoes and protect against their
bites: apply mosquito repellent when working or recreating
outdoors, wear long sleeved shirts and pants to protect
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exposed skin from mosquito bites, and eliminate standing
water around your home or property. Individuals living in
or visiting countries where MAY'V is known to circulate
should be particularly vigilant and take precautions to limit
mosquito exposure when near forests or forest edges, where
risk of MAY'V infection is particularly high.
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