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The appropriate management of acute viral encephalitisis a challenge. Clinical picture includes general symptoms
and a wide range of neurological signs. Etiological diagnosis cannot be performed only by clinical means and
depends on neuroimaging studies and cerebrospinal fluid molecular analyses. It is recommended since some of
these viruses are treatable and that the prognoses of these infections depend on the prompt administration of
antiviral and/or immunomodulatory drugs. The management of acute viral encephalitis in Brazil has some
peculiarities. First, the etiological distribution of the viral encephalitis may differ from what is found in other
countries. Some viruses, such as dengue virus, are more common in Brazil than in developed countries while
others, like West Nile virus, are not found here. Second, there are some regions in Brazil where neuroimaging and
laboratorial methods are not available, and a clinical-based decision isthe only ther apeutic approach. As most of the
guidelinesin the literature are based on complimentary methods, it is relevant to establish an alternative approach
compatible with the Brazilian health system reality. The goal of this study was to review the recent advancesin the
field of the acute viral encephalitis, to discuss the diagnosis and the treatment of the main etiologies of acute viral
encephalitis found in Brazil, and to propose a viable guideline for the evaluation of the suspected acute viral

encephalitis cases in the emergence room in Brazil.
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Several viruses may cause acute central nervous system
(CNS) diseases with abroad range of clinical manifestations.
These symptoms may result from two distinct
physiopathol ogical mechanisms. Thefirstisduetodirect viral
entry into the CNSleading to neuronal damaging. The second
mechanismistriggered by systemic viral infectionsleading to
postinfectious autoimmune response inside the CNS [1].

Acute viral encephalitis may affect healthy individuals
and opportunistic viruses can cause encephalitis in
immunocompromised hosts [2]. The epidemiology of acute
viral encephalitis has been changing in recent decades.
Opportunistic infections of the brain have been seen more
frequently because of the increasing number of
immunocompromised patients. Moreover evolving lifestyles
and ecological changes have lead to recent outbreaks of viral
encephalitis, including arthropod-borne virus encephalitis
[34].

Many scientific achievementsin neuroimaging, molecular
diagnosis, antiviral therapy, immunomodulatory treatments,
and neurointensive care have allowed more preciseand earlier
diagnoses as more efficient treatments, resulting inimproved
outcomes|[2].

In this article, we perform a narrative review of the most
important acute viral etiologies encephalitis in Brazil. Also,
we propose a practical approach for the management of
suspected acute viral encephalitis in the emergence room.
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Clinical Presentation

The clinical picture of acute viral encephalitis usually
begins with acute systemic symptoms, such as fever,
nausea and vomiting, followed by a wide range of
neurological signs and symptoms. In a neurological
perspective, three distinct pictures of acute encephalitis
can be defined: focal, diffuse, and mild [5,6].

Focal encephalitis results from neuronal spread of
the virus [7,8]. Its usual manifestations comprise focal
seizures and localizing symptoms, including motor
deficits (reflecting motor cortex or pyramidal tract
involvement); aphasia (reflecting left hemisphere
temporal or frontal cortex involvement); personality and
behavioral changes (reflecting frontal and medial
temporal involvement); visual field deficits (reflecting
temporal, parietal or occipital involvement); cranial nerve
deficits (reflecting brainstem involvement).

Diffuse encephalitis results from hematogenous
spread of the virus that crosses the blood brain barrier
through ependimal cells [6]. Clinical picture of diffuse
encephalitis include mental status changes and
generalized seizures. Both focal and diffuse encephalitis
may lead to intracranial hypertension. When the encephalitis
reachesthis stage the pati ents become comatose and intensive
careisrequired.

Mild encephalitis is focal or diffuse encephalitis without
significant arousal compromise and with normal neurological
examination after recovery [5].

Upon the suspicion of acute viral encephdlitis, a prompt
neurological evaluation must ensue along with neuroimaging
study and cerebrospinal fluid (CSF) analysis. When available,
polymerase chain reaction tests must be performed to
establish the etiology of acute encephalitis[2,9].
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Main Causesof Viral Encephalitis
Herpes Simplex Encephalitis[HSE]

Herpes simplex virus (HSV) is the most frequently
diagnosed acute viral encephalitis. It has an annual incidence
of 1in 250.000 to 500.000 [9]. Nearly 95% of the cases are
associated with HSV-1 and the remaining cases are associ ated
withHSV-2[10,11].

Herpes simplex encephalitis (HSE) usually occurs in
immunocompetent hosts [11]. The clinical pictureis usually
of focal encephalitis, but in rare cases, mild or diffuse
encephalitis may occur. Although brain biopsy was required
in the past to confirm HSE, the diagnosis can be achieved
now by non-invasive methods [11].

Neuroimaging tests are extremely helpful, especially
magnetic resonance imaging (MRI). MRI usually shows
cortical and whitematter lesionsininferomedia temporal lobe,
superficial temporal cortex, insular gyrus, rectus gyrus, and
cingulate gyrus in more than 90% of the cases [12].
Computerized tomography (CT) is less sensitive and shows
temporal abnormalitiesin approximately 50% of the cases[5].
Serum and CSF antibody testing are not useful since anti-
HSV 1gG antibodies are seen in healthy individuals and may
reflect alatent infection[10,11].

Etiological diagnosis can be confirmed by PCR in a CSF
sample with an overall sensitivity and specificity above 95%
[11,13,14]. Moreover, as reported by Domingues et al.,
guantitative PCR was shown to be a promising assay in the
prognostic evaluation of HSE patients[15]. In that study, viral
CSF loads above 100 HSV DNA copies per micro liter were
related with apoorer prognosis when compared to lower CSF
viral loads[15].

The current drug for the therapy of HSE is intravenous
acyclovir [16-21]. Acyclovir isused in adosage of 10 mg/Kg
every 8 hoursfor aperiod of 21 days. The HSE mortality was
reduced from 70% to | essthan 20% with acyclovir [21]. Nearly
half of the patients who survive still have a neurological
impairment six monthsafter the completion of therapy [17,21].
Severe adverse effects with this drug are not frequent;
however, increased levels of hepatic enzymes and increased
levels of blood nitrogen may be seen [18]. HSV resistanceto
thisdrug in HSE patients has been very rarely reported, but it
may occur, especially inimmunocompromised hosts[22,23].

About 5% to 10% of patients may reactivate encephalitic
symptoms after antiviral treatment [21]. The use of oral
valaciclovir for three months after acyclovir treatment is
currently being evaluated to prevent HSE recurrences
[21,24,25].

Varicella-Zoster Encephalitis

The most common CNS manifestation of VZV is acute
cerebellar ataxia. The symptomsinclude fever, vomiting, and
ataxia. This condition is considered benign and self limited
and thereisno evidencethat antiviral therapy isuseful [26,27].
VZV encephalitisis very rare and occurs more frequently in
immunocompromised patients and children [28,29]. The

pathologic basis of VZV encephalitis is a vasculopathy of
largeand small cerebral arteries[30,31]. MRI may show oneor
multiple small or large brain infarcts, but the findings are not
specific [29]. CT scan may be normal or show non-specific
findings as well [29]. Diagnosis is based upon the history of
VZV or herpes zoster rash, usually few weeks before
encephalitic symptoms, and demonstration of specific
antibodies, antigens, or nucleic acidsof VZV by PCRin CSF
samples[27,29].

Although there are no specific clinical trials evaluating
the efficacy of acyclovir, this drug has been used in the
treatment of VZV encephdlitis[27-30]. Inimmunocompromised
patients acyclovir is given intravenously at a dose of 10 mg/
Kgevery 8hoursfor at least 10 days[29]. Inimmunocompetent
patients different schedules have been used including oral
treatment [30]. The use of corticoids has been proposed for
VZV encephalitistreatment in order to reduce cerebral edema
but there are no controlled studies supporting their use [2].

Arthropod-BorneVira Encephalitis

Several arthropod-borne viruses (arboviruses) are
associated with encephalitis. The most important CNS
diseases are West-Nile virus encephalitis, Japanese
encephalitis, Saint Louis encephalitis, Murray Valley
encephalitis, and CNS manifestations associated with dengue
[32]. The arbovirus reaches the CNS after bloodstream
dissemination and blood-brain barrier crossing. After invading
the CNS they determine diffuse encephalitis[32].

Some outbreaks of arbovirus encephalitis have been
described in Brazil, such asRocio and I1heus[32]. Rocio virus
was related with an encephalitis epidemic in S&o Paulo in the
1970swith nearly 1,000 affected individuas[33]. The complete
genomic characterization of this virus isolated from a fatal
case was recently published [34]. Three cases of Saint Louis
encephalitiswere also described in Brazil [35-37].

West Nile virus has reached the New World in 1999. At
that time an outbreak was registered in United States. Since
then there have been an increasing number of casesin North,
Central and South Americas[38,39]. However, thisinfection
has not been reported in Brazil.

Dengue virus causes the most frequent human arboviral
disease, and this infection has a higher incidence during
summer months. Dengue became a very common disease in
Brazil, with more than 4 million of cases registered between
1986 and 2006 [40]. The involvement of CNS in dengue
infection has been reported, but its frequency has not been
established yet [41-49]. As recently reported by Domingues
et al., themost frequent manifestation of CNSinvolvement in
acute dengue virus infection is mental confusion as part of
diffuse encephalitis, usually with good prognosis [50]. It is
still unclear whether such manifestationsresult from metabolic
imbalance, immune-mediated tissue damage or direct viral
invasion of the CNS[50]. The same authors have demonstrated
that dengue virus may actively invade the CNS during acute
infection, but it isuncertain whether this processisresponsible
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for symptoms [50]. The diagnosis of this infection relies on
epidemiological data and specific laboratory tests including
antibodies, antigens or nucleic acids detection [51]. Thereare
not many systematic studies of neuroimaging findings in
dengue CNS involvement. Routine CSF analysis is usually
unrevealing, but may disclose mild pleocytosis [50]. As
described in the study of Domingueset al., the CSF viral |oad
isvery low and therefore nucleic acids are usually not detected
in CSF samples[50].

There are no specific antiviral agents for the treatment of
CNSdengue and other CNS arboviroses. The management of
such diseases is based on general clinical support, including
fluid and electrolytes replacement. Attention should be paid
to the control of potential neurological complications, such
asseizuresand CNShbleeding. If such abnormalities occur the
patient should betransferred immediately to an intensive care
unit to receive anticonvulsant drugs and intracranial
hypertension control measures [32]. A special care should be
taken in the management of pain in patients with dengue.
These patients can not take acetylsalicylic acid for pain relief
due to an increased risk of bleeding. Other analgesics, such
as paracetamol and acetaminofen, should be used in this
condition[52].

Enterovirus Encephalitis

Enteroviruses are commonly associated with meningitis
and eventually with diffuse or focal encephalitis[53,54]. The
diagnosis should be suspected in patients with systemic
manifestations of an enterovirus infection such as rash and
diarrhea. Thebest diagnostic confirmatory approachisthe PCR
of CSF samples[54]. Themost frequent encephalitisassociated
enterovirus found in United States is Coxsackie virus B5,
followed by Echovirus 18 and 6 [55]. In Brazil thereareno specific
data on enterovirus encephdlitis but in a study from 1998 to
2003 themost frequently isolated virusin enterovirusmeningitis
was Echovirus 30 [56]. Enterovirus 71 is a common cause of
hand, foot, and mouth disease and sometimes causes
encephdlitis[57, 58]. There have been somereportsof isolation
of enterovirus71in Brazilian children [59-61].

Although there are reports of treatment of enterovirus
encephalitis with pleconaril, thereis not conclusive evidence
of the efficacy of such treatment. Management of such cases
is based on the control of intervenient symptoms [62-65].

Cytomegalovirus

Cytomegalovirus (CMV) is associated with opportunistic
infections of the CNS and peripheral nervous system [66].
Therearetwo distinct formsof CMV encephalitis. Thefirstis
CMV ventricul oencephalitisand the second isamoreindolent
clinical picture associated with microglial nodules and
parenchimal necrosis of the brain [67]. CMV
ventriculoencephalitis usually has an abrupt onset with
progressivemental confusion and lethargy. Neuroradiological
findings are non specific and include ventriculitis,
hydrocephalus, and rarely mass-effect lesions [67]. The

diagnosiscan be supported by CSF analysiswith CMV culture
or PCR[66].

The antiviral agents for CMV are ganciclovir, foscarnet
and valganciclovir. In patients with AIDS the proper use of
antiretroviral drugs can prevent CMV disease by increasing
CD4 count above 100 cellmme. If CMV encephalitisdevelops
ganciclovir isthe recommended therapy and should be given
at amaintenance dose whilethe CD4 isbellow 100 cells/mm?.
If oral therapy is feasible, valganciclovir may be preferable.
Foscarnet should be restricted to ganciclovir resistant
infections due to the high toxicity of thisdrug [66,68,69].

Acute Disseminated Encephal omyélitis(ADEM)

ADEM is an auto-immune disorder of the CNS preceded
by aviral infection or avaccination that affects predominantly
the white matter of the brain and the spinal cord. It isusually
amonophasic disorder. In few cases, it can assume arecurrent
pattern. The neurological picture usualy begins a few days
to afew weeks after ahistory of infection or vaccination [70].
Clinically the most common findings are a wide range of
localizing symptoms. Mental status involvement resembling
diffuse encephalitismay be present. Sincethere are no specific
laboratory markers for ADEM, the neuroimaging methods,
especially MRI, areextremely relevant. MRI revealsmulltiple,
asymmetric, and large signal abnormalitiesin the CNS[71].
Acute hemorrhagic leukoencephalitis[AHL] of Weston Hurst
is an aggressive and hemorrhagic variant of ADEM usually
triggered by arespiratory infection[72,73].

The proposed treatments for ADEM include
immunossupressive agents. High doses of steroids are the
most used therapy for ADEM. Intravenous
methyl prednisolone (10-30 mg/K g/day up to 1 g/day for three
to five days) followed by careful steroid taper is usually
recommended. Intravenous Immunoglobulin (IVIG) is an
alternative treatment and it is given in atotal dose of 2 g/Kg,
administered over 5 days. There have been some reports of
plasma exchange in the treatment of ADEM when steroids
andIVIG havefailed [71].

Practical Approach toViral Encephalitisin the Emergence
Room

Acute viral or postinfectious encephalitis usually present
with headache, malaise and atered level of consciousness.
Seizures and focal neurological signs are often seen. In fact
neurological signsareusually preceded by unspecific systemic
symptoms. Some other clinical information can be of great
valuein the approach to vira encephalitis, such asthe history
of a skin rash, diarrhea, respiratory infections, recent travel
history, and information about epidemics in the area where
the patient lives.

The first step in the approach of a patient with suspected
acute viral encephalitis is the differential diagnosis with
diseases that actually mimic acute viral encephalitis. For
instance, in aprospective study in 432 patients, Whitley et al.
have confirmed the diagnosis of HSE in only 45% of the
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Figure 1. Initia evaluation of suspected acute viral encephalitis.
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suspected cases. Bacterial and fungal infections, tumors,
vascular diseases, and metabolic diseases were initially
mistaken as HSE and the precise diagnosis was established
with brain biopsy [74]. With the devel opment of new imaging
and laboratorial techniques, brain biopsy has been abandoned
as aroutine method in the diagnosis of acute encephalitis. In
a more recent study using only noninvasive methods,
Domingues et al. have evaluated 49 cases of suspected acute
encephalitis. Inonly 18 HSE diagnosiswas confirmed by CSF
PCR. Bacterial infections, drug toxicity, neurocysticercosis,
vascular disorders and autoimune disorders were diagnosed
in other 18 patients by using neurcimaging and laboratorial
noninvasive methods [9].

The routine laboratorial analysis in such cases must
include: 1) complete blood cells count, 2) liver enzymes, 3)
creatinine, 4) creatinine phosphokinase, 5) electrolytes, 6)
blood culture, 7) anti-HIV, 8) anti-nuclear antibodies, 9) anti-
dengue IgM, and 10) VDRL. Cerebrospinal fluid analysisis
essential in the approach of these patients. Spinal tap should
be performed as soon as possible. However, a great care is
required in order to avoid uncal herniation in patients with
severeintracranial hypertension, especialy if thereisaspace
occupying lesion. For this reason a CT scan should be
routinely obtained before spina tap isperformed[2]. In many
Brazilian regions it is not possible to promptly obtain a CT
scan. If thisisthe case, the suspected case should beclinically
evaluated for the presence of signs of intracranial
hypertension. If the patient presents significant reduction in

the level of consciousness, localizing signs, papilledema, or
anysocoria, spinal tap should be precluded. Another concern
about spinal tap is the possibility of thrombocytopenia and
hence the risk of spine bleeding, especialy in patients with
acute dengue infection. In cases in which CSF can not be
obtained, it is essential to evaluate the epidemiological and
routine laboratorial data. If they are not evidence of an
aternative diagnosis, such as a bacterial, fungal or parasitic
infection, avascular disorder or atumor, empirical treatment
with intravenous acyclovir should beimmediately given [21]
(Figure 1). Thisis supported by the fact that HSE is the most
frequent acute viral encephalitis and HSE is a treatable
condition. If there is no improvement with acyclovir, a
neuroimaging exam should betried, even if it is necessary to
transfer the patient to atertiary care center where neuroimaging
techniques are available.

Intertiary care services MRI should be performed after or
instead of CT scan. MRI is much more sensitive for brain
abnormalitiesin encephalitisthan CT [12]. Another advantage
of MRI is that it is the best diagnostic tool to distinguish
between viral encephalitis and ADEM [70]. The Figure 2
presents the management approach according to the
neuroimaging results.

CSF should be submitted to routine analysis, bacterial
and fungal cultures, and CSF PCR. The Figure 3liststhemain
possible etiol ogies according to the CSF pattern. At present it
ispossibleto investigate concomitantly the genome of several
virusesinthe CSF, including HSV, VZV, CMV, and enterovirus,
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Figure 2. Possible etiol ogies according to the neuroimaging result. Neuroimaging usually shows non specific abnormalities but
CT or MRI lesions may be extremely useful to guide the laboratorial investigation that may precisely establish the etiologic
diagnosis(2). CMV=cytomegalovirus, VZV=varicella-zoster virus, ADEM =acute disseminated encephal omysélitis.
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Figure 3. Possible etiologies according to the CSF pattern. CSF pattern is not specific but is extremely useful to guide further
laboratorial tests that may precisely define the etiologic diagnosis (2). CMV= cytomegalovirus, VZV=varicella-zoster virus,
ADEM=acute disseminated encephalomyelitis.
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by using PCR or multiplex PCR [75-79]. If thistechnology is
not available or if it is positive for HSV or VZV intravenous
acyclovir should be given. Acyclovir should never be
interrupted unless a differential diagnosis is undoubtedly
established with the laboratorial or neuroimaging methods.
Regarding immunocompromised patients, the approach
may differ. In HIV patients with acute encephalitis suspicion,

CMV must be considered and gancyclovir started. These
patients may present retinal abnormalitiesthat can be seen by
fundoscopic examination [66].

Concluding Remarks
Acutevira encephalitisrepresentsamajor medical problem.
New antiviral therapies, intensive care procedures, and
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immunomodullatory agents have significantly improved the
prognosis of patients with acute viral encephalitis. However,
fatal outcomesand severe neurological sequel ae arefrequently
seen. The most crucial aspects in the management of acute
viral encephalitis are the early diagnosis and treatment. It is
clear that unfavorable outcomes may occur even when acorrect
diagnosis and adequate therapy are given. Nevertheless, the
initial assistance in the emergence room is the more decisive
aspect in the approach of these patients and impacts directly

on
of

their prognosis. In the future, we hope that the devel opment
new antiviral drugs with abetter CNS penetration, antiviral

activity, and lower toxicity may improveeven morethe prognosis

of

such diseases.
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