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Viral Encephalitis
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Viral encephalitis refers to acute inflammatory process of brain parenchyma caused by viral agents. Viruses are known to be the most
common infectious agents associated with acute encephalitis. Acute neurologic manifestations in viral encephalitis are diverse, includ-
ing fever, headache, abnormal behaviors, altered consciousness, seizure, and focal or multifocal neurological deficits. A diagnosis of viral
encephalitis can be challenging. Real-time polymerase chain reaction test of cerebrospinal fluid is useful in establishing immediate di-
agnosis and prognosis of the disease. Prognosis differs from the type of viral agent. Prompt diagnosis and management include antiviral

treatment and control of elevated intracranial pressure.
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immunodeficiency virus, HIV) 5-& g9He: SaiM = 7%t
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Table 1. Causes of viral encephalitis

Herpes viruses
Herpes simplex virus type 1 & 2
Varicella zoster virus
Cytomegalovirus
Epstein-Barr virus
Human herpes virus type 6 & 7 & 8
Arboviruses
West Nile virus
Japanese-B virus
Dengue virus
Yellow fever
St. Louis virus
Colorado tick fever
Enterovirus
Coxsackie virus
Echovirus
Enterovirus 70 & 71
Parechovirus
Poliovirus
Arenavirus
Lymphocytic choriomeningitis virus
Mumps virus
Measle virus
Rubella virus
Influenza virus
Rabies virus

Viral Encephalitis | Jeong HJ, et al.

1)
o,
o
)
o
o
2
3
JO
>

=

IN
N
oy
i
o2
=
MN
Ql’,
rir
i
=)

J& ok A9 Hde
A7 s EAlol A
(meningoencephalitis) F e = WHAsHH, 241t
SAlol Fske] 91444 (meningomyelitis), =

2] % (encephalomyeloradiculitis) FAFC 2 Ve 4=

b e
)
i
o2
=2
m
o ©
Te x
ro
s
of
o
B~
o2 . o

2
;
o

2> oE R
o
ol
4
BIS)
i
of

o > od

xo
=

> 2

o, M

4=

Table 2. Laboratory diagnosis
HSV, EBV, or VZV
Identification of virus in CSF by
PCR
Culture

IgM or IgG antibody
Arbovirus
One or more If the following:

Fourfold increase in antibody titer between acute and
convalescent sera

Viral isolation from tissue, blood, of CSF
Viral-specific IgM antibody in CSF
Stable increased antibody titer to arbovirus
>320 by hemagglutination inhibition
>128 by complement fixation
>256 by immunofluorescent
>160 by plaque-reduction neutralization test

Positive serum IgM capture enzyme immunoassay

HSV, herpes simplex virus; EBV, epstein-barr virus; VZV, varicella zoster
virus; CSF, cerebrospinal fluid; PCR, polymerase chain reaction; IgM,
Immunoglobulin M; IgG, Immunoglobulin G.
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Suspected acute viral encephalitis

\/

Prompt neurologic evaluation & Routine laboratorial investigation

\/

Brain imaging (enhanced)

Not available: empyric Acyclovir \L

|

Focal lesions

|

Lumbar puncture

\L Not available: empyric Acyclovir

CSF PCR for HSV, VZV, CMV

! |

HSV or VZV: Acyclovir \L
CMV: Gancyclovir

Mononuclear pleocytosis

l

Diffuse lesions

|

Lumbar puncture

Not available: empyric Acyclovir

CSF PCR or ELISA for HSV, VZV, EV, CMV, JBV

HSV or VZV: Acyclovir
CMV: Gancyclovir

EV: supportive or/and
pleoconaril

empyric Acyclovir JBE: supportive

Acelluar or PMN plecytosis
ADEM?- immunotherapy

Re-lumbar puncture
or Consider other diagnosis

Acelluar or PMN plecytosis Mononuclear pleocytosis

Nonherpetic encephalitis
Supportive care or/and Acyclovir

Consider other diagnosis
or Re-lumbar puncture

Figure 1. Dignosis and treatment to evaluate suspected viral encephalitis. LP, lumbar puncture; CSF, cerebrospinal fluid; PCR, polymerase
chain reaction; HSV, herpes simplex virus; VZV, varicella zoster virus; CMV, cytomegalovirus; EV, Enterovirus; JEV, Japaneses encephalitis

virus; JE, Japanese encephalitis; PMN, polymorphonuclear leukocytes.
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Table 3. Available antiviral therapy for viral encephalitis in immunocompetent adults

Virus antiviral Dose Duration Evidence’

HSV-1,2 Acyclovir 10-(15) mg/kg tid" 14—21) Al

VzV Acyclovir 10-15 mg/kg tid" 7-21 Alll

cmv Ganciclovir 5 mg/kg bid"* 10° BIIl
Foscarnet 60 mg/kg tid"* "

HHV-6 Ganciclovir 5 mg/kg bid"* Unknown cll
Foscarnet 60 mg/kg tid"*"

Influenza Oseltamivir 75-150 mq bid* Unknown Clil

"The American recommendations using the IDSA grading system.”

"Dose should be adjusted to renal function.

*Reported mainly in immunocompromised patients.
Minimum duration.

MIn cases of therapeutic failure.

*The higher dose has been used in critically ill patients.

bid, twice daily; CMV, cytomegalovirus; HHV, human herpes virus; HSV, herpes simplex virus; IDSA, Infectious Diseases Society of America; tid,

three times daily; VZV, varicella zoster virus.
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1. Herpes virus

1) Herpes Simplex Virus
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A5t F==2 184 o5} Axofof A 2 HAYRITE HSV-1 &Y ¢
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=71 40 mg/dL °o|8t= HAadh= 7405 Qo] &5 g3},
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HSV PCRO] %4 E-2 A2} Sobzitt. “PCR 2/ 2] HSV ]
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2]
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54474401]*1 HSA TAFY F919 7rd A Q1 & of|uk(sharp
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A0 & JepAY F714 HE0R A 21 oFikperiodic later-
alized epileptiform discharges)”} H.o]H Ztk7}2]7} Ql= Ao
& dEA glo 2k 5ol Al A2 oft,

2 000%) SHAOI A W AF7]5 7 /MR AR o] 4
azlo] ettt AAAH DS JgolA 2 A
¥} Qtetoluteo] 1A S g Kol W et wrpdtolst
(cingulate gyrus) A] & ZgcE Walt PG} -5
THAE ojutdol = A} Q& 4= o, W] st
T O]E} FEHoR %‘ﬁﬂﬂi ShL &1

Figure 2. MRI and SPECT finding of HSV-1 encephalitis. (A) T2 hyperintensities within the right temporopolar and temporomesial region.
(B) Single-photon emission computed tomography(SPECT) with m99-Tc HMPAQ image shows increased radiotracer uptake right temporal
lobes.
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3) Other herpes viruses (Cytomegalovirus, Epstein-Barr virus,
Human herpesvirus-6)

71 9 = 2 A vHlolg AL YL o
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F s e
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71 zgke] frofstedof it
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= UEhdt
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Qg
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2. Enterovirus
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7l sPdehe S8l Aol FAEe] dolla ARk, o
ot Yok HupEng 7pEA o v WAty 491 53
ojgo]of AlA] 2 Wbt 2 o] 53} 1ol WHAYsh d
7¥st Aolo|A] AFFA] w]ado] ¢lolo] w7 % 3t} E3] E
712 saotAlotoll A abeh, o Alu] FAk-ga AR
wolrh®
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1-[‘U st

21 = |2F 75 Al8E S HERhdc
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oL}, BV ol EAA 9l GuteAE= A AR ekt
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Helrk,

AAY7HA] EVE Hell B34 3] oFe2 A A A ottt
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3. Arboviruses

Arbovirusi= AR 5= w7 Ao
T2 o] ofsf AP o= %
reoviruses, bunyaviruses® A1 ¥t Flavivirusoll+=

, TR 7L R e e}
AA=IT) Arboviruse flaviviruses,
West Nile,
Japanese, tick—borne, St. Louis, dengue H+= yellow fever virus
0] &3 et West Nile virus (WNV)$} Japanese encephalitis
virus JEV)7} ¥ 8 do7|&= 523 arboviruse|H, Lt
2h= JEVE 3% x| Yo|t} Dengue F+= yellow feverd} 72
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Figure 3. Fluid-attenuated inversion recovery magnetic resonance
imaging sequence of the brain in a patient with Japanese B en-
cephalitis shows involvement of bilateral basal ganglia thalamic le-
sions.
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