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FIGURE 1 - Emergence of Chikungunya virus in the Americas. CHIKV: Chikungunya; ECSA: East, Central and South African.

by an enzyme immunoassay in the sera of 33 patients aged
6 to 65 years. The MAY 'V genome was identified in one of these
sera. The patients had fever, headache, arthralgia, eye pain and
rash. It is possible that these patients were the tip of an iceberg
that reflected many undiagnosed cases'®. Evidence of MAYV
migration to other parts of Brazil has also been reported. In
2000, 3 patients who had Mayaro fever and most likely acquired
it in Camapua City, located in the Center-West of the country,
traveled to the City of Sdo Paulo, where they were diagnosed?®.
In addition, antibodies to MAYV have been observed in
2 birds captured in the State of Rio Grande do Sul in the south
of Brazil and far away from the Amazon region (Araujo AA,
Ministry of Health: personal communication, 2005). These data
indicate a risk of the introduction of MAY'V to other regions of
Brazil. Thus, MAYV is an emerging virus that affects human
populations, even individuals who live in the large cities of the

Amazon region. This virus could spread to other regions of
Brazil, as well as other tropical American countries, because it
is introduced by sick travelers or migratory birds. MAY'V and
CHIKY could also be transmitted by Aedes aegypti. Therefore,
it is possible to imagine a future scenario in which MAY'V, after
adaptation to an urban cycle, causes major epidemics?3¢.

LABORATORY DIAGNOSIS

Rapid, sensitive and reliable laboratory methods should be
used for the diagnosis of infections by both CHIKV and MAY V.
These techniques should be used to provide a better management
of patients, as well as for the detection and control of outbreaks.
Molecular assays are rapid and sensitive tools for the diagnosis
of infections by these viruses in the early viremic stages of
illness. Conventional real time polymerase-chain reaction
(RT-PCR) have been used. These techniques use generic primers

680 www.scielo.br/rsbmt | www.rsbmt.org.br



Rev Soc Bras Med Trop 47(6):677-683, Nov-Dec, 2014

for Alphavirus or virus-specific primers that amplify the genes
nsP1, nsP2 or E1'320373 Viral isolation can be performed on
the first or second day of the disease from the serum of viremic
patients inoculated into C6/36 insect cells or Vero-E6 monkey
cells. Virus isolation can also be performed by the intracerebral
inoculation of baby mice®“. Early antibodies can be detected in
patient sera as early as after 5 days after the onset of symptoms.
These antibodies neutralize the virus, thus preventing its
isolation. The isolation of CHIKV and MAY'V requires at least
3 days and is important for investigating the epidemiology and
pathogenesis of these viruses. The isolation of CHIKV and
MAYYV also allows for their molecular characterization.

The serologic response to infections by CHIKV and MAYV
can be detected by enzyme-immune assays (EIAs), an indirect
immunofluorescence assay (IFA), a hemoagglutination inhibition
(HI) test and a neutralization test (NT). Enzyme immunoassay
is a rapid and sensitive technique for the detection of specific
antibodies and can discriminate between immunoglobulin G
(IgG) and immunoglobulin M (IgM). The IgM to CHIKYV is
typically detectable 3 days after the onset of symptoms and
persists up to 3 months. IgG antibodies to CHIKV and MAYV
appear after IgM antibodies and persist for years. Various EIA
techniques have been prepared in-house for the diagnosis of
these viral infections. Some techniques use virus-infected cells,
the whole virus or recombinant viral envelope or nonstructural
proteins as the antigens®'*2***4!, Commercial serological assays,
including fast methods, are also available; however, their
sensitivities for antibody detection before day 5 after the onset
of symptoms is dependent on the virus strain or the source of
the antigen used for the assay. Assays based on recombinant
antigens might be more specific regarding virus genotype
and mutations*. Paired sera (from acute and convalescent
phases) that exhibit positivation or increasing antibody titers
in the second serum sample may be necessary to confirm virus
diagnosis using HI or NT assays because these techniques do not
discriminate IgG from IgM. In fact, the diagnosis of infections
based exclusively on virus-specific serological testing cannot
be used alone. However, these serologic techniques are useful
for the diagnosis of travelers who return from geographic areas
affected by CHIKV or MAY'V. Moreover, cross-reactions could
occur with antibodies produced in infections by other viruses
of the Semliki forest serogroup?’. Thus, considering that
CHIKYV and MAY'V could circulate in the same region, it will
be necessary to use techniques able to detect the viral genome
(RT-PCR) or a NT that is highly species-specific to differentiate
infections. Additionally, it will be necessary to develop better
diagnostic tests that are simple, fast, specific and reliable for
the diagnosis of CHIKV and MAY'V.

TREATMENT OF PATIENTS AND VACCINES TO
PREVENT CHIKYV AND MAYV INFECTIONS

There are no specific drugs for routine use against CHIKV
and MAY'V. Patients are maintained in repose and are
symptomatically treated with simple analgesics (acetaminophen,
paracetamol) and/or nonsteroidal anti-inflammatory drugs
(ibuprofen, naproxen), which can provide pain and fever relief.
Corticosteroids have been used in a few cases of CHIKV but
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without proven efficacy®. Chloroquine, an anti-malaria drug,
has been used to treat chronic arthritis caused by CHIKV
with encouraging results*. Ribavirin (200mg twice per day
for seven days) has been shown to be effective for relieving
crippling lower limb pains and improved the resolution of these
manifestations®. The combination of interferon alpha (IFN-a)
2b and ribavirin produces a synergistic anti-CHIKV effect,
as demonstrated in an in vitro study*®. Passive immunization
could be an appropriate preventive and therapeutic option for
Chikungunya and Mayaro fevers because no alternative therapy
is available¥. In a mouse model, human polyvalent immune
globulins extracted and purified from plasma samples of donors
in the convalescent phase of CHIKV infection exhibited high
neutralizing activity, as well as a powerful therapeutic and
prophylactic action against CHIKV infection*. Thus, passive
immunization could be used for the treatment of Chikungunya
fever and for prevention in patients at risk of severe CHIKV
disease, such as adults with underlying conditions.

Some questions remain to be addressed to develop vaccines
to protect against CHIKV and MAY'V infections. What is the
ideal animal model to test these vaccines? What is the better
route for immunization? What is the cost of these vaccines?
Considering that most outbreaks of CHIKV and MAY'V occur
in poor developing countries, it is important to create low-
cost vaccines to immunize large populations. Some CHIKV
vaccine candidates are currently under investigation. For
example, a CHIKYV particle-like vaccine has been investigated
in a phase I clinical trial®®. Recently, a vaccine candidate for
MAYYV that uses the internal ribosome entry site (IRES) of the
encephalomyocarditis virus to replace the viral subgenomic
promoter was able to change the host-specific mechanism
of structural protein gene expression. This MAYV vaccine
has been tested in immunocompetent mice and interferon
receptor-knockout mice. In both animal models, the vaccine
candidate was able to produce viral attenuation, the induction
of neutralizing antibodies and efficacy against a lethal challenge
with MAY V*°. Further studies with this vaccine are ongoing.
Finally, there is hope that vaccines to prevent infections by
CHIKYV and MAY'V will be available in the near future.

FINAL REMARKS

CHIKYV and MAY'V result in relevant public health problems
in the Americas, particularly Brazil. CHIKYV, a virus transmitted
by Aedes that causes large epidemics of febrile illness with joint
involvement, has only recently been introduced to Brazil. The
virus will likely spread throughout the country and become a
national calamity similar to dengue. MAY'V is phylogenetically
related to CHIKV and causes outbreaks of febrile disease with
articular involvement in the Amazon region. MAYV may
emerge in other regions of the country if it adapts to Aedes
transmission. There is little information regarding the febrile
illnesses produced by these viruses. CHIKV and MAYV fevers
can be confused with dengue fever. These facts, combined with
the fact that a laboratory diagnosis of CHIKV and MAYV is
only performed in a few places, could lead to the erroneous
impression that outbreaks cause by CHIKV and MAY'V are not
present in populated regions of Brazil.
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