
703

DOI: 10.1590/0004-282X20130155

Views and Reviews

Viral encephalitis
Encefalites virais
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Viral encephalitis

The term encephalitis corresponds to an inflammation 
of the brain parenchyma caused by both infectious and non-
infectious diseases. Viruses are the most common infectious 
agents associated with acute encephalitis. The cardinal symp-
toms and signs of acute viral encephalitis are fever, altered 
level of consciousness, headache, focal neurological deficits, 
and seizure. 

The most common viruses that cause encephalitis are 
listed in Table 1. Noteworthy, about 70% of viral encephalitis 
cases remain of unknown origin, even with modern laborato-
rial techniques1. It is of primordial importance a detailed epi-
demiological history about recent travels or animal contacts, 
since some viruses are common in some regions and not seen 
in others. 

The most important agents worldwide are the herpes vi-
ruses and the arboviruses. In developed countries, HSV-1 is 
the leading cause of sporadic encephalitis in adults, while 
the varicella zoster virus (VZV) is responsible to up to 22% of 

pediatric cases. However, numerically Japanese encephalitis 
is the most common encephalitis worldwide, while the West 
Nile virus is the most widespread virus and can be encoun-
tered in parts of Europe, Russia, Africa, the Middle East, India, 
Indonesia, and North America. Noteworthy, it is estimated 
that even in the Occident, the larger, undiagnosed proportion 
of encephalitis cases are caused by one of the arboviruses. 

Differential diagnosis of viral encephalitis is wide and in-
cludes other infections of the central nervous system (CNS), 
autoimmune diseases such as ADEM, limbic encephalitis, 
Rasmussen’s syndrome, and metabolic diseases. This paper 
will focus on some specific viral encephalitis.

1. Herpes viruses

Herpes simplex virus type 1and 2 (HSV-1, HSV-2)
HSV-1 is by far the most common etiologic agent of acute 

sporadic encephalitis in the world, ranging from 10% to 20% 
of all annual cases of encephalitis in the US. The incidence is 
estimated in 2.2 cases per 1.000.000 inhabitants, and majority 
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of cases are seen in adults2. Almost 90% of all adult cases of 
HSV encephalitis are caused by HSV-1; HSV-2 is associa
ted with recurrent meningitis in adults and congenitally ac-
quired neonatal HSV-2 meningoencephalitis. 

HSV-1 gain access in CNS by one of the following rou
tes: invasion via trigeminal nerve or olfactory tract after 
primary infection in the oropharynges; CNS penetration 
after recurrent viral infection, that is, viral reactivation fol-
lowed by viral spread; and CNS invasion after viral reacti-
vation of a latent HSV in the brain3. After CNS invasion, 
a focal inflammatory and necrotizing lesion is observed 
specially in the temporal lobes, orbital frontal cortex, and 
limbic structures. 

Generally, neurological findings are acute, with less than 
one week in duration. These include altered level of conscious-
ness, behavioral disturbances, and focal neurological defi-
cits (including aphasia/dysphasia). Majority of patients will 
present fever and headache besides one of the above symp-
toms. Meningeal sings are uncommon. Immunosuppressed 
patients may exhibit a more indolent clinical course (see 
Figure 1). 

EEG shows unilateral or bilateral periodic laterali
zed epileptiform discharges, while brain MRI discloses 

hyperintensity in fluid-attenuated inversion recovery (FLAIR) 
and T2-weigthed images in one or both of the temporal and 
orbitofrontal lobes, often extending to the insular and cingu-
late gyri. Although initial CSF analysis may be normal, typi-
cally a HSV-1 encephalitis patient will have a mononuclear 
cell pleocytosis around 40 WBCs/mm3 and a discrete eleva-
tion on protein content (median of 70 mg/dL)4. Pleocytosis 
diminishes with antiviral therapy, but can persist at a low 
level for weeks or even months. Glucose levels are normal 
in majority of cases, but hypoglycorrhachia has been repor
ted in neonatal cases of HSV-2 encephalitis. The presence 
of red blood cells is neither sensitive nor specific for HSV 
encephalitis. 

CSF PCR is nowadays the mainstay in the diagnosis of 
HSV-1 encephalitis, with sensibility and specificity exceed-
ing 95%. After antiviral therapy, the rate of positive HSV-1 
PCR decrease over time, usually beginning after a full week of 
therapy5. A second lumbar puncture with PCR analysis after 
2 weeks of treatment is suggested by some; if positive, con-
tinuing therapy is recommended. 

Immediate infusion of acyclovir is the mainstay of 
treatment and can reduce mortality by more than 70%. 
Favorable prognosis is seen in patients who are treated 
early, who are younger than 30 years of age, have short du-
ration of illness, a Glasgow Coma Scale score of more than 
6, and who have a low viral load on CSF2. However, even 
with early treatment, mortality may reach 20% of total ca
ses; less than 10% of survivors are left without neurologi-
cal or cognitive deficits.

Figure 1. A 36-year old HIV-infected man presented in May 
2010 with anxious disorders, psychomotor agitation, discrete 
memory impairment, and visual hallucination started 2 weeks 
before admission. A brain CT performed in the emergency sector 
of a peripheral hospital was normal. He was discharged of this 
hospital with 2 mg daily of risperidone and with a psychiatric 
consultation scheduled within 6 weeks. In the end of June 
2010, he was admitted at FIOCRUZ after a generalized seizure. 
He had a severe memory impairment, but no focal neurologic 
deficit was present. CD4 counts were 108 cells/mm3. A brain 
MRI (FLAIR sequence) disclosed a hyperintense signal in right 
temporal lobe and orbitofrontal regions, bilaterally. A lumbar 
puncture was performed, showing a discrete lymphocytic 
pleocytosis and protein elevation. IV acyclovir was started 
immediately. PCR HSV-1 was positive and the therapy was 
maintained for 21 days. A new PCR test was done before 
patient’s discharge and was negative. He was left with a mild 
memory deficit only. 

Table 1. Primary viral causes of viral encephalitis.
Agent

Nonpolio 
enteroviruses
Arboviruses

Togaviruses Flaviviruses Alphaviruses 
WNV*
SLE
Powassan
Dengue virus*
Yellow fever*

EEE
WEE
VEE

Reoviruses Colorado tick fever
Bunyaviruses La Crosse virus

Jamestown Canyon virus
Herpes viruses HSV-1*

HSV-2
VZV*
CMV*
EBV*
HHV-6*
HHV-8
Herpes B virus

Arenavirus LCMV*
Mumps virus*
Measles virus*
Rubella virus*
Influenza virus*
Rabies virus*
WNV: West Nile virus; SLE: St. Louis encephalitis virus; EEE: Eastern equine 
encephalitis; WEE: Western equine encephalitis; VEE: Venezuelan equine 
encephalitis; HSV: Herpes virus; VZV: Varicella Zoster virus; EBV: Epstein-
Barr virus; HHV: Human herpes virus; LCMV: Lymphocytic choriomeningitis 
virus; *: correspond to viruses discussed in this paper.



705Marcus Tulius T Silva. Viral encephalitis

Varicella-Zoster Virus (VZV)
Actually, most cases of CNS diseases in the course of VZV 

infection are secondary to inflammation on cerebrovascular 
endothelial vessels and/or infection of choroidal cells6. Thus, 
the term VZV cerebral vasculopathy is preferred instead of 
VZV encephalitis. 

Both primary infection and VZV reactivation may pro-
duce CNS disease in immunocompromised patients. VZV 
cerebral vasculopathy may also be seen in immunocompe-
tent patients. VZV vasculopathy presents with acute focal 
neurological deficits due to involvement of large cerebral ar-
teries following trigeminal distribution of zoster by weeks to 
months. In immunocompromised patients, VZV vasculopa-
thy presents as a multifocal vasculopathy involving small and 
medium-size arteries, resulting in mental status changes, fo-
cal deficits, and mononuclear pleocytosis in the CSF. Mixed 
ischemic and hemorrhagic infarcts in subcortical gray and 
white matter and demyelinate lesions are noted both in brain 
MRI and pathological studies. Noteworthy, typical rash of 
zoster may be absent in these patients6.

CSF shows a mild lymphocytic pleocytosis, ranging from 
7 to 260 WBCs/mm3, and normal or discreetly elevated to-
tal protein levels (maximum 76mg/dL). The glucose level is 
normal in the majority of cases. Oligoclonal bands can be do
cumented in 30% of cases a week or more after the onset of 
symptoms7. Intratechal antibodies directed against viral anti-
gens can be used to confirm a diagnosis of VZV CNS disease, 
even when the CSF PCR assay is negative. The presence of an-
ti-VZV IgG antibodies is said to be more sensitive than PCR 
in the diagnosis of Zoster cerebral vasculopathy8.

No controlled randomized clinical trials have been con-
ducted of antiviral therapy for CNS VZV infection. VZV vas-
culopathy should be treated with a combination of acyclovir 
and a pulse of corticosteroid.

Cytomegalovirus (CMV)
Beyond the neonatal period, CMV encephalitis is extreme-

ly uncommon in immunocompetent patients. However, im-
munosuppressed patients may develop CMV encephalitis, 
especially AIDS and bone marrow transplanted patients. 
CMV encephalitis during AIDS occurs in at least 6% of un-
treated patients with advanced HIV disease; the incidence is 
much lower in patients under antiretroviral therapy9.

CMV encephalitis is characterized by nonspecific febrile 
encephalopathy, with or without focal features. It can pre
sent acutely - microglial nodular encephalitis - with delirium 
and confusion, or subacutely – ventriculoencephalitis - cha
racterized by confusion and cranial nerves dysfunction. One 
quarter of patients have brainstem involvement with verti-
cal or horizontal gaze-evoked nystagmus, internuclear oph-
talmoplegia, and cranial neuropathies10. CMV encephalitis is 
a consequence of reactivation of previously latent virus in-
fection. The virus has a predilection for ependymal cells of 

the lateral ventricles and may be suspected when brain MRI 
shows contrast-enhancing lesions as streaks surrounding 
the lateral ventricles in a patient with clinical encephalitis. 
Usually, CMV encephalitis is encountered in the context of 
CMV retinitis, characterized by large yellow or white exu-
dates, or CMV gastrointestinal disease. Characteristically, 
CSF analysis discloses a polymorphonuclear pleocytosis, de-
pressed glucose, and raised protein levels. A PCR test posi-
tive for CMV in the CSF has a reported sensitivity of 82% and 
specificity of 99% in AIDS patients10. Recommended treat-
ment is IV ganciclovir for 3 weeks followed by a maintenance 
dosing with either IV ganciclovir or oral valganciclovir.

Epstein-Barr virus (EBV)
Classical manifestation of primary EBV infection is the 

infectious mononucleosis syndrome, a systemic disease 
characterized by cervical lymphadenopathy, pharyngitis, 
and splenomegaly. EBV-associated CNS diseases may occur 
in less than 1% of mononucleosis patients and can present 
as meningitis (the most common), encephalitis, cerebelli-
tis, transverse myelitis, optical neuritis, cranial neuropathy, 
Guillain-Barré syndrome, and small-fiber sensory or auto-
nomic neuropathy syndrome11.

EBV encephalitis may present with frank encephalopathy 
with altered consciousness, coma, seizures, and focal neu-
rological deficits. It can occur before, during, or after infec-
tious mononucleosis or even in its absence. Some patients 
may exhibit an encephalomyeloradiculitis and some cases 
may mimic HSV-1 encephalitis. In the Collaborative Antiviral 
Study Group trail, EBV encephalitis accounted for about 8% 
of the HSV-1-negative cases of focal encephalitis12.

Specific diagnosis requires EBV DNA amplification from 
CSF or serological studies indicative of acute infection. In se-
rum, the presence of EBV viral capsid antigen (VCA) IgM an-
tibody is indicative of recently acquired and active EBV infec-
tion, but do not establishes CNS disease. None of the currently 
available antiviral agents have activity against EBV in vitro, 
but there are some reports of ganciclovir treatment in EBV 
meningoencephalitis after bone marrow transplantation.

Human herpes virus type 6 (HHV-6)
HHV-6 is a T lymphotropic virus that causes a spectrum 

of diseases like exanthema subitum, lymphadenopathy syn-
dromes, and meningoencephalitis. A retrospective analysis 
of non-HSV encephalitis cases showed that 6% of cases were 
due to HHV-6 infection13. The virus has also a controversial 
role in other neurologic conditions, such as febrile seizures in 
infants, subsequent temporal lobe epilepsy, and cranial nerve 
palsies. However, it is recognized as an agent in some cases 
of limbic encephalitis in bone marrow transplant recipients14. 
Clinical and radiological picture is similar to paraneoplastic 
and anti-voltage-gated potassium channel limbic encephali-
tis. Patients present generally with behavioral disturbances, 
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severe memory impairment, and agitation. The prognosis is 
better than in herpetic encephalitis and treatment is gene
rally done with ganciclovir and foscarnet.

2. Nonpolio enteroviruses (EV)
Enteroviruses (EV) pertain to Picornaviridae family and 

comprise over 70 different serotypes. They are the most com-
mon cause of viral meningitis worldwide, and it is estimated 
that 3% of these patients develop encephalitis during the in-
fection. Furthermore, isolated EV encephalitis occurs in 2% 
to 25% of confirmed viral encephalitis cases, especially in im-
munodeficient patients with hypogammaglobulinemia and 
in neonates4,15. 

EV are transmitted via a fecal-oral route and certain se-
rotypes predominate in a particular geographical area, cau
sing cyclical outbreaks when there are sufficient non-immu-
nized individuals present, mainly young children. The EV-71 
serotype has been associated with a higher rate of encepha-
litis, specifically with a focal brainstem dysfunction. Affected 
patients are usually young children that present fever, my-
oclonus, ataxia, nystagmus, and cranial nerve palsies. Most 
patients recover, but around 20% are left with some neuro-
logical sequelae. Sometimes, a rapidly progressive neurogen-
ic pulmonary edema is observed, carrying a mortality rate of 
80%. CSF analysis in EV encephalitis usually reveals a lym-
phocytic pleocytosis (median 100 WBC/mm3), slightly ele-
vated protein level (median 54 mg/dL), and normal glucose. 
PCR is more sensitive than viral cultures for diagnosis, but 
most of the studies were conducted in patients with EV me
ningitis16. There is no specific treatment, but pleconaril and 
intravenous immunoglobulin have been tried.

3. Arboviruses
Arbovirus is the acronym for arthropod-borne virus, a 

vast group of viruses that are transmitted to humans by mos-
quito and tick vectors. Arbovirus are grouped in three fami-
lies; togaviruses ( flaviviruses and alphaviruses), reoviruses, 
and bunyaviruses. Considered together, arboviruses repre-
sent the leading cause of encephalitis worldwide. 

West Nile virus (WNV)
WNV is transmitted from infected birds to humans by 

Culex or Aedes mosquitos. Human outbreaks became more 
frequent and reported nowadays. In 2009, almost 30000 cas-
es of WNV-associated human disease were reported to CDC. 
Neurological manifestations of WNV include meningitis, en-
cephalitis, myelitis, and polio-like illness. These manifesta-
tions are expected in 1 out of 150 infected persons17. After 
infection, symptoms and signs of a systemic viral disease ap-
pear 2 to 14 days after, and in about half of the patients a rash 
maculopapular is observed. 

Pathologically, WNV causes an encephalomyelitis and 
leptomeningitis, characterized by microglial nodules with 

neuronal loss in the gray and white matter of the cerebrum, 
hippocampus, thalamus, medulla, and anterior horn cells, 
which explain the neurological manifestations observed 
in these patients. WNV encephalitis is the most common 
neurological manifestation of neuroinvasive WNV disease. 
An abruptly onset of fever and altered mental status is ob-
served in majority of patients. Other clinical manifestations 
are diffuse proximal muscular weakness, respiratory paraly-
sis, tremor, myoclonus, and Parkinsonism features (as seen in 
Japanese encephalitis). The overall mortality from WNV in-
fection is around 6%, although mortality rates were twice as 
high in those who were hospitalized18. Patients over 65 years 
of age and those with flaccid paralysis are at greater risk of 
death.

Brain MRI shows bilateral, focal T2 hyperintense lesions 
in the thalamus, basal ganglia, and pons in severely ill pa-
tients. Electromyography examination may show axonal 
neuropathy, probably reflecting anterior horn cell involve-
ment, although in some patients a demyelinating neuropa-
thy is seen as well. The largest review on CSF findings among 
WNV encephalitis was published by Tyler et al, in 2006. 
Among 76 WNM encephalitis patients, 60.5% had between 51 
to 500 WBC/mm3 (CSF was normal in 5.3% of patients). More 
than a half of patients had a polymorphonuclear predomi-
nance at presentation and 47.4% had a protein level greater 
than 100 mg/dL. No patient had hypoglycorrhachia17. WNV 
infection can be confirmed by detecting WNV-specific IgM 
in serum or CSF using IgM antibody captures ELISA (MAC-
ELISA). MAC-ELISA is more sensitive than RT-PCR in diag-
nosing neuroinvasive disease. 

Dengue virus
Dengue fever is caused by 1 of 4 related RNA virus 

(Dengue virus serotypes 1 to 4). Dengue is endemic to South 
and Central America, Southeast Asia, sub-Saharan Africa, 
Indonesia, Florida, and Texas-Mexico border. The virus is 
transmitted mainly by Aedes aegypti from an infected to 
uninfected person. Infection with one serotype does not con-
fer immunity to the other virus serotypes. 

Dengue fever begins after an incubation period of 2 to 7 
days, characterized by fever, headache, myalgia, arthralgia, 
prostration, abdominal discomfort, and rash. Dengue hem-
orrhagic fever is the severe form of disease, mainly occurring 
in persons previously sensitized by infection with a hetero
logous dengue serotype. Children at are great risk to severe 
form of disease.

Neurological manifestations can be observed during or 
after dengue fever and include encephalopathy, encephalitis, 
mononeuritis multiplex, and Guillain-Barré syndrome. In a 
recent review, among 47 cases of meningitis and encephali-
tis in adults and adolescents living in endemic areas, Dengue 
was the main cause of encephalitis (47%), surpassing HSV-1 
(17.6%)19. Majority of these patients had a normal CSF study. 
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Dengue diagnosis depends on virus isolation from blood in 
the early stages or serological tests. 

Yellow fever virus
Yellow fever occurs in tropical South America and sub-

Saharan Africa. Like dengue, the vector is A. aegypti mosqui-
to. Vaccination with yellow fever vaccine has been associated 
with rare cases of encephalitis in infants within 30 days after 
immunization. Thus, the vaccine is contra-indicated in in-
fants younger than 4 months of age.

4. Measles
Four CNS syndromes are associated with measles: acute 

encephalitis, postviral encephalomyelitis, measles inclusion 
body encephalitis, and subacute sclerosing panencephalitis 
(SSPE). Acute encephalitis is characterized by fever, macu-
lopapular rash, cough, coryza, and Koplik spots. CSF pleo-
cytosis and EEG slowing may be documented. A postviral 
encephalomyelitis may be observed within 2 weeks of the cu-
taneous rash and present as typical acute encephalitis with 
altered mental status, seizures, and focal neurological defi-
cits. Measles inclusion body encephalitis is a rapidly progres-
sive dementia illness, with behavior changes, myoclonus, fo-
cal or generalized seizures, delirium, and coma developing 1 
to 6 months after measles exposure in individuals with defi-
ciency in cell-mediated immunity. Patients are afebrile and 
CSF is mostly normal. The disease progresses to coma and 
in most cases to death within a few weeks of onset. A small 
percentage of patients have survived but with severe neuro-
logical deficits. SSPE is a rare late complication of measles 
caused by persistent, nonproductive measles virus infection 
of neurons and glia. The pathogenesis is related to defective 
measles virus maturation in neural cells. Annual incidence 
is about 0.1 cases to 5 or 6 per million in nonimmunized 
populations. Children infected in the first 2 years of life are 
at greater risk and boys are more affected than girls. Median 
interval between acute measles infection and SSPE is 8 years, 
ranging from 2 to 12 years. Early stage is marked by beha
vioral or personality changes and declining school perfor-
mance. Myoclonus, seizures, spasticity, choreoathetoid or 
ballistic movements, ataxia, and chorioretinitis follow in the 
second stage. Optic atrophy, quadriparesis, autonomic insta-
bility, akinetic mutism, and coma are seen in the final stage. 
Majority of patients follow a progressive course until death in 
a matter of few years. Nevertheless, long-term survivors with 
spontaneous stabilization have been described20.

CSF analysis may reveal signs of inflammation and pro-
tein increase, but a normal cell count and glucose level may 
be observed. In SSPE, a marked increase in CSF IgG and high 
measles virus antibody titers in both serum and CSF can be 
detected. Earliest MRI findings on SSPE are high-signal inten-
sity on T2-weightened images of gray and subcortical white 
matter in frontal, parietal, occipital, and temporal lobes and 

in periventricular regions. Also, varying degrees of cerebral 
atrophy and basal ganglia hyperintensity can be seen in some 
cases. During the second stage of disease, the EEG shows a 
pattern of generalized slow-wave complexes with a regular 
periodicity.

It is essential to prevent the disease by massive vaccina-
tion. Otherwise, management of patients is based on sup-
portive and symptomatic measures. Some authors have re-
ported successful use of ribavirin to treat subacute measles 
inclusion body encephalitis. Disease-modifying therapies, 
such as Isoprinosine, IV immunoglobulin, oral prednisolone, 
levamisole, amantadine, and methylprednisolone have been 
used for treatment of SSPE. The immunomodulator isosiplex 
is one of the few drugs partially effective in SSPE.

5. Rubella
Rubella virus infection is generally a mild illness. Un

common, late-onset rubella encephalitis may follow congeni-
tal rubella or natural childhood rubella. There is a prolonged 
asymptomatic period followed by the onset of neurological 
deterioration during the second decade of life. Symptoms in-
clude behavioral changes, intellectual decline, ataxia, spasti
city, and seizures. Patients with progressive rubella tend to be 
older than patient with SSPE, have a more protracted clinical 
course, and lack generalized myoclonus or periodic EEG dis-
charges patterns. Typical course is one of progressive neuro-
logical decline, leading to death within 8 years. CSF from af-
fected children contains anti-rubella IgG antibodies. Diffuse 
brain atrophy may be found in MRI. After widespread use of 
anti-rubella vaccine, incidence of rubella and rubella-associa
ted acute disseminated encephalomyelitis has declined.

6. Mumps
In unimmunized populations, mumps is a common cause 

of aseptic meningitis and encephalitis. Around 1% to 5% of 
patients with parotitis will develop meningitis; the incidence 
of encephalitis is believed to be smaller21. Normally, mumps 
encephalitis develops 5 days after the onset of parotitis. 
Postinfectious encephalomyelitis follows an estimated 1 in 
6000 cases and develops 7 to 15 days after parotitis. Seizures 
occur in 30% of patients with CNS involvement. There is a 
pleocytosis of 25 to 500 WBC/mm3, with lymphocytic pre-
dominance. Protein level is normal or moderately elevated. 
Glucose level is depressed in about 20% to 30% of cases. Most 
patients will have evidence of virus-specific IgM and IgG an-
tibodies in the serum, with many also having evidence of in-
tratechal antibody synthesis. The treatment is supportive.

7. Arenaviruses

Lymphocytic choriomeningitis virus (LCMV)
LCMV is an arenavirus spread to humans from rodents 

via contact with urine, feces, or saliva of infected animals. 
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LCMV usually cause aseptic meningitis, but encephalitis may 
be diagnosed in about 5% to 34% of serologically confirmed 
LCMV cases22. Other neurological complications reported 
are ascending paralysis, bulbar syndromes, Parkinsonism fea-
tures, and sensorineural hearing loss. CSF cells counts in ex-
cess of the 10 to 500 WBC/mm3 is seen. CSF protein is usually 
elevated and in some cases can be greater than 200 mg/dL. 
Diagnosis is based on serologic testing of serum samples via 
immunofixation assays. IgM antibody to LCMV is present in 
serum, CSF or both during neurological disease.

8. Influenza
Neurologic complications due to influenza are rare but 

well known among neurologists. Both seasonal and pande
mic influenza may complicate with neurologic disease ranging 
in severity. After influenza pandemic of 1918, a sort of reports 
ranging from mild fatigue to coma and death and postence
phalitic Parkinsonism were published. Nowadays, seizures are 
the most common neurologic complication, occurring as fe-
brile seizures in children, as exacerbations in epileptic patients, 
or as a result of other influenza-induced neurologic disease.

Acute encephalitis/encephalopathy is a condition cha
racterized by altered mental status, somnolence, behavioral 
changes, and coma in some situations23. CSF may show ele
vated protein levels or mild pleocytosis, but in majority of 
case the study is normal. MRI studies show nonspecific T2 
signal abnormalities in the splenium, focal or generalized 
cerebral edema, posterior reversible encephalopathy, and 
ADEM. Acute necrotizing encephalopathy is a more speci
fic type of severe encephalopathy associated with influenza, 
first described in Japanese children24. Clinical condition de-
teriorates rapidly and brain MRI shows bilateral necrosis of 
thalami and other regions, including the cerebral white mat-
ter, cerebellum, and brainstem. It is a severe and sometimes 
fatal disease. Encephalopathy has also been reported in cases 
of novel H1N1 influenza pandemic25. Also, influenza infection 

may complicate with postinfluenzal encephalitis, occurring 2 
to 3 weeks after recovery. 

9. Rabies
Rabies is a zoonotic disease with almost 100% of mor-

tality. Reservoirs of infection are bats, wild carnivorous, and 
nonimmunized dogs. The incubation period is about 1 to 2 
months, but may vary from 1 week to several years. There are 
two major clinical presentations for human rabies, the en-
cephalitic form and the paralytic form26. Rabies should figure 
in the differential diagnostic list of any encephalitis progres
sing rapidly to coma, particularly in endemic regions. 

Prodromal symptoms of headache, fever, paresthesias, 
and pain at site of inoculation are followed by acute neuro-
logical dysfunction and then coma and death. Cases in which 
hyperactivity dominates have also been called furious rabies 
(encephalitic form). Negri bodies and inflammatory changes 
are maximal in the brainstem and limbic system. Up to 80% 
of these patients exhibit hydrophobia or aerophobia: spasms 
of pharyngeal and nuchal muscles lasting from 1 to 5 minu
tes, triggered by swallow attempts or tactile, auditory, visual, 
and olfactory stimuli26. Agitation, hallucination, autonomic 
hyperactivity, and seizures occur in posterior phase. Body 
temperature may reach 40º C. The paralytic form accounts 
for 20% of patients. It is characterized by paresthesias, weak-
ness, and flaccid paralysis in the bitten extremity progressing 
to quadriplegia. This form of human rabies may be confoun
ded with Guillain-Barré syndrome.

CSF analysis can range from completely normal to mild 
pleocytosis with modestly elevated protein content. A defini-
tive diagnosis prior to autopsy can be difficult, but is based 
on finding viral antigens. An ELISA to detect rabies antigen in 
the CSF has a documented sensitivity and specificity of 76% 
and 100%, respectively27. Today, there is no treatment for hu-
man rabies, but recovery has been reported in only a few pa-
tients who were infected with bat rabies virus variants.
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