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Saint Louis encephalitis virus and other arboviruses
in the differential diagnosis for dengue
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Brazil is a tropical country with a wide variety of flora and
fauna that includes many arthropods, especially mosquitoes and
midges. This ecological diversity facilitates the maintenance
of arboviral cycles and the emergence of novel arboviral
pathogens. Indeed, many outbreaks attributable to zoonotic
arboviruses such as Oropouche, Mayaro, Rocio virus (ROCV),
Saint Louis encephalitis virus (SLEV) and yellow fever virus
have been seen in the recent past. Furthermore, due to the
increase in international travel, arboviruses present in other
American countries, such as the emergent viruses West Nile
and Chikungunya, have already been introduced, or could
be introduced to this region in the future. The southeastern,
northeastern, and southern regions of Brazil, which house the
majority of the population (200 million inhabitants), are infested
by the Aedes aegypti, Aedes albopictus, and Culex mosquitoes.
Aedes aegypti, the vector for the dengue virus, is responsible
for large epidemics with high morbidity and mortality. Cases
of meningoencephalitis in Brazil have also been attributed to
the dengue virus, and control of virus spread is a high priority
topic for public health authorities; in addition to controlling the
Aedes aegypti population, dengue control strategies also involve
clinical and serological diagnosis of infection. However, testing
only focuses on dengue, and other arboviruses that produce acute
febrile illness and meningoencephalitis can remain undetected.

A recent study in Revista da Sociedade Brasileira de
Medicina Tropical/Journal of the Brazilian Society of Tropical
Medicine showed that horses can be infected by SLEV and
ROCV!. These are ribonucleic acid (RNA) viruses belonging
to the Japanese encephalitis serocomplex in the Flavivirus
genus of the Flaviviridae family. This serocomplex includes
mostly the arboviruses that cause meningoencephalitis and have
birds as reservoirs and mosquitoes of the Culicinae subfamily
as vectors. SLEV is responsible for an increasing number of
cases in Brazil, particularly in the State of Sao Paulo. In 2004,
SLEV was isolated from a patient diagnosed with dengue fever
in the City of Sao Pedro®. In 2006, eight patients with acute
febrile illness from the City of Ribeirdo Preto were found to be
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SLEV-seropositive by an immunoglobulin G-enzyme-linked
immunosorbent assay (IgG-ELISA), and these findings were
confirmed by a highly specific neutralization test. In the following
year, during a widespread dengue type 3 epidemic, six patients
tested positive for SLEV in the City of Sdo José do Rio Preto®*.
Recently, a patient from Ribeirdo Preto who presented with acute
febrile illness was also found to be SLEV-positive’.

In contrast to SLEV, ROCV has only been isolated in the
southeastern region of Brazil in the 1970s during a large-scale
outbreak of encephalitis that resulted in many fatalities. During
this outbreak, ROCV was isolated from 3 sources, a patient,
a Psorophora ferox mosquito, and a wild migratory bird,
suggesting that birds are the hosts that spread this virus®.

Serologic surveys are important tools in the detection of
arbovirus infections and are used to determine the anti-viral antibody
titers. Serologic surveys to detect ROCV and SLEV were conducted
in horses because these large domestic animals, which remain in
close contact with humans, are constantly bitten by mosquitoes as
they are frequently outdoors. Healthy horses from the West-Central,
Northeast, and Southeast areas of Brazil were included in the survey.
Serum samples from these animals were tested by ELISA using
recombinant peptides from domain III of the envelope proteins of
ROCYV and of SLEV’. Of'the 753 studied animals, over half (55%)
were seropositive, suggesting that flavivirus infections are common
among these animals. Monotypic reactions to SLEV were observed
in 93 horses from Mato Grosso do Sul, Minas Gerais, Paraiba,
Rio de Janeiro, and Sao Paulo. Monotypic reactions to ROCV were
observed in 46 animals from the same states, with the exception of
Minas Gerais. These results suggest that SLEV and ROCV have
circulated in the horse population in the Northeast, West-central,
and Southeast areas of Brazil. Unfortunately, the medical history
of these animals is not available, making it impossible to correlate
disease history and symptoms with ROCV and SLEV seropositivity.

Considering that dengue outbreaks have been reported in
almost all parts of Brazil in the past 15 years and that infection
with SLEV and ROCYV or other closely related flaviviruses is
common among horses, it is possible that many cases of acute
febrile illness and meningoencephalitis that occurred during
dengue epidemics have been incorrectly attributed to the dengue
virus, as previously reported®. Moreover, patients infected by
SLEV or other flaviviruses may test positive in serologic tests
for dengue, including those that detect virus-specific I[gM, due to
a cross-reaction between viruses of the same genera, as previously
observed in a study done in the City of Ribeirdo Preto’. Thus,
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diagnostic laboratories should use more than one method to confirm
the dengue diagnosis and it is also necessary to develop multipanel
diagnostic tests to include several arboviruses that can cause
disease in humans, and such multipanel tests should be routinely
used during dengue epidemics. Additionally, to control SLEV, it is
important to study the zoonotic cycle of the virus in urban areas by
identifying the animal reservoirs (possibly avian) and the mosquito
vectors (Culex pipiens fatigans?). The observation of ROCV
infection in horses in the northeast, west-central, and southeast
areas of Brazil is concerning because this virus could produce
new outbreaks of meningoencephalitis. The lack of consideration
for these pathogens in the differential diagnosis is concerning and
should be addressed. Overall, public health authorities should
increase surveillance for ROCV and other flaviviruses, and
arboviruses other than dengue should be included in the differential
diagnosis of acute febrile disease and meningoencephalitis during
outbreaks in certain regions, especially the northeast, west-central,
and southeast regions of Brazil due to the demonstrated prevalence
of equine infection with these viruses in these areas.
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