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EDITORIAL

Encephalitis by dengue virus and other
arboviruses

Encefalite pelo virus da dengue e outros arbovirus

Paulo Pereira Christo
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P Y Given the increase in international travel, arboviruses present in other countries, such as

the West Nile Virus (WNV), Chikungunya and Zika virus, have already been introduced or will
be introduced in the near future. Dengue outbreaks have been reported in most parts of Brazil
in the last 15 years and there is serological evidence of other flavivirus infections, such as Saint
Louis encephalitis virus (SLEV) and Rocio virus (ROCV), in horses bred in Brazil. These findings,
coupled with the fact that positive serological tests for dengue may also show cross-reactivity
with other flaviviruses, indicate the possibility that numerous cases of meningoencephalitis that
occurred during recent dengue epidemics could have been incorrectly assigned to the disease®.

Northeastern, southeastern and southern Brazil are infested with Aedes aegypti, Aedes
albopictus and Culex, which are important arbovirus vectors. More than 130 types of arbovirus
can cause disease in humans and are responsible for a number of outbreaks of emerging infec-
tions in recent decades. The majority of arboviruses of importance to public health belong to three
virus genera: Flavivirus (yellow fever virus, Japanese encephalitis virus, SLEV, WNV and ROCV;
Alphavirus (Venezuelan equine encephalitis and Chikungunya); and Bunyavirus (Oropouche).
In Brazil, three important Flavivirus and one Orthobunyavirus have been described as causes of
infections of the central nervous system, ROCV, SLEV, dengue virus and Oropouche virus*.

Dengue is caused by infection by one of the four serotypes of the dengue virus (DENV 1-4),
is the most important emerging arbovirus in Brazil and worldwide and one of 17 neglected
tropical diseases identified by the WHO that disproportionately affects the poorest popula-
tions the world®. In the last 50 years, its incidence has increased 30-fold, with increasing geo-
graphic expansion to new countries and, in this decade, from urban to rural settings. Some
2.5 billion people are at risk, no less than 40% of the world’s population in tropical and subtrop-
ical countries. An estimated 50 million dengue infections occur annually worldwide. Dengue
is endemic in more than 100 countries in the regions of Africa, the Americas, the Eastern
Mediterranean, South-East Asia and the Western Pacific®.

In Brazil, there are references to epidemics from the nineteenth century onward. The first
clinical and laboratorial documentation of an epidemic occurred in 1981-82, in Boa Vista,
Roraima, caused by serotypes 1 and 4. In 1986, there were epidemics in Rio de Janeiro and
some capitals in the Northeast region. Since then, dengue has continuously occurred in Brazil,
interspersed with the outbreak of epidemics, usually associated with the introduction of new
serotypes into previously unaffected areas’. In 2013, nearly 1.5 million cases were reported and
from January to April 2015, about 800,000 cases have been recorded®.
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Population growth, uncontrolled urbanization in tropical
and subtropical countries with poor sanitation, the prolifera-
tion of breeding foci for the Aedes mosquito and the lack of
effective control of mosquitoes are potential reasons for the
global resurgence and dissemination of dengue and other ar-
boviruses’. Vector control campaigns for the dengue virus
have not been successful and thus far, no vaccines have been
approved for dengue. Vaccines have been under development
since 1940 and there are now six vaccines in various stages
of clinical trials'. The control of dengue and other arbovirus-
es depends on a combination of factors, including early and
accurate clinical and serological diagnosis, vaccination, en-
vironmental control that emphasizes a reduction in vector
prevalence, reducing the susceptibility of the host and the de-
velopment of specific and effective antivirals.

Clinical manifestations range from an asymptomatic
state to severe dengue with plasma leakage, bleeding mani-
festations or organ impairment®. Classic dengue fever is char-
acterized by the rapid onset of fever, headache, retro-orbital
pain, myalgia, arthralgia, abdominal pain, nausea, vomiting
and rash. Dengue fever can progress to more severe forms
called dengue hemorrhagic fever and dengue shock syn-
drome. This traditional classification has been used for sever-
al years; however, it can be difficult to apply and numerous se-
vere dengue cases have been lost in the midst of research'’. In
2009, the WHO published new guidelines for defining dengue
cases classified into three groups consisting of dengue fever
without warning signs, dengue fever with warning signs and
severe dengue (dengue with severe plasma leakage, severe
bleeding or organ failure)®. This classification also recognized
the involvement of the CNS and alterations in the sensorium
as criteria in the severity of dengue infection. However, spe-
cific neurological complications are not well described in the
2009 guidelines.

Neurological manifestations of DENV infections have
been recorded in 0.5 to 20% of patients admitted to hospitals
with classic dengue and 4 to 47% of patients admitted with
encephalitis-like illness in endemic areas'".

A broad spectrum of neurological complications has been
described. The revised and expanded edition implemented
by the WHO Regional Office for South East Asia (SEARO)
in 2011 classifies neurological manifestations as expand-
ed dengue syndrome (unusual or atypical manifestations),
which includes: febrile seizures in young children, encepha-
lopathy, encephalitis, aseptic meningitis, intracranial hemor-
rhages/thrombosis, subdural effusions, mononeuropathies,
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Guillain-Barré syndrome (GBS), transverse myelitis, myositis
with elevated creatine phosphokinase (CPK), rhabdomyoly-
sis, macular hemorrhage, impaired visual acuity, optic neuri-
tis, post-infectious fatigue syndrome, depression, hallucina-
tions and psychosis'®. However these categories can overlap
and clinical data like the cerebrospinal fluid examination
(CSF) may be missing'’.

Although diagnostic criteria for dengue encephalitis have
been proposed, they are controversial, since the detection of
dengue viral RNA and specific IgM antibodies in the CSF may
be disease-course dependent and diagnostic tests are incon-
sistently available in endemic regions'**.

The neurological complications of dengue virus infec-
tion can be classified based on the pathophysiology: disor-
ders secondary to systemic complications, such as electro-
lyte disturbances, microcapillary hemorrhage, the release of
toxic products and liver and kidney failure; post-infectious
immune-mediated mechanisms, such as GBS and neuralgic
amyotrophy; and the direct neurotrophic effect of the virus
manifesting as encephalitis, myelitis and myositis'*.

When patients present clinical syndromes of encephalitis,
GBS and myelitis, infection by the dengue virus should always
form part of the differential diagnosis, especially in endemic
regions like Brazil or in people who have recently traveled to
endemic regions.

Despite a recent increase in publications describing neu-
rological complications in the course of infection by the den-
guevirus, the full extent of these complications and the patho-
physiological mechanisms of these complications are not well
established. Therefore, a review of the possible pathophysio-
logical mechanisms of the disease is required. In this chapter,
Puccioni-Sohler and Rosadas' provide a clearer understand-
ing of the possible pathophysiological mechanisms and seek
to guide future research by improving compression of the
gaps in the pathophysiology of the neurological involvement
of dengue virus infection. The chapter discusses neuroinva-
sion, neurotropism, neurovirulence and animal models of in-
fection with dengue virus in detail. While these issues remain
elusive, new knowledge has emerged in recent years.

With increasing numbers of neurologists working in en-
demic regions and with the increase in globalization and in-
ternational travel, the neurological manifestations of dengue
must be more clearly recognized and understood to avoid be-
ing neglected. Neurologists must learn to diagnose, treat and
assist in the elimination and eradication of dengue and other
emerging arboviruses.
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