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Abstract

Objectives: Encephalitis is a potentially fatal inflammation of the brain parenchyma characterized by neurologic dysfunction.
Although the etiology of most encephalitis cases cannot be determined, viruses are the most common known causative agents.
In this study, pediatric patients diagnosed with encephalitis were evaluated in terms of etiology, clinical findings, laboratory and
imaging results, treatment, and prognosis.

Methods: A total of 115 patients aged 1 month to 18 years who were diagnosed with encephalitis between January 2008 and
December 2020 were retrospectively evaluated in the Pediatric Infection Clinic of our hospital.

Results: The study included 115 children, of whom 36% (n=41) were girls and 64% (n=74) were boys. The disease was most fre-
quently observed in children younger than 5 years of age (48%). The most common symptoms at admission were fever (54.8%),
convulsions (46%), and impaired consciousness (27%). The etiology was identified in 67% of the patients; viral agents were the
most common cause (44%). Varicella zoster virus (VZV) was the most common etiologic agent (26.9%). Acyclovir treatment was
initiated in 94% (n=108) of the patients. Sequelae developed in 6% (n=7) of the patients, and mortality occurred in 1.7% (n=2).
Conclusion: In the presence of suspected encephalitis, antiviral treatment should be initiated early, considering the mortality and
morbidity associated with the disease, and then continued with treatment appropriate to the identified etiology. Studies investi-
gating etiology will be useful in determining the prognosis of encephalitis cases.
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ncephalitisis an acute, life-threatening disease definedasin-  be determined in most studies (50-70%). Many infectious

flammation of the brain parenchyma and characterized by
various neurologic dysfunctions, such as impaired conscious-
ness, behavioral changes, speech disorders, and seizures.!?

Although the etiology of encephalitis varies regionally ac-
cording to geographic characteristics, the etiology cannot

and non-infectious factors are involved in the etiology, and
the most common infectious agents are enteroviruses and
herpesviruses.!'34

Autoimmune encephalitis is included among non-infec-
tious etiologies, and this diagnosis should not be over-
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looked if the patient has an unexplained neuropsychiatric
disorder without additional symptoms.?!

Clinical findings in encephalitis may vary depending on the
agent, central nervous system involvement, patient age,
and immune response. Early diagnosis and treatment are
important because of the high mortality and neurologic
sequelae associated with the disease.®

The International Encephalitis Consortium (IEC) criteria
are a standard method used in diagnosis.”? In addition to
first-line blood tests, including complete blood count, kid-
ney and liver function tests, and acute-phase reactants,
histologic examination, cell culture, and plasma serology
are essential for diagnosis. If not contraindicated, lumbar
puncture should be performed in every patient to perform
cerebrospinal fluid (CSF) serology and CSF polymerase
chain reaction (PCR). If clinically indicated, autoantibodies
such as anti-NMDAr, anti-MOG, and anti-GAD antibodies
should be investigated in CSF or plasma.®

Molecular tests for herpesviruses, enteroviruses, and HPeV
accelerate the diagnostic process. If fungi or mycobacteria
are suspected, CSF samples should be examined for these
agents." Pathologic findings are detected on neuroimag-
ing in 60-70% of patients with encephalitis. Magnetic res-
onance imaging (MRI) is the preferred brain imaging meth-
od because it is more sensitive and specific for encephalitis
than computed tomography. Electroencephalography

(EEG) is abnormal in 87-96% of children with encephalitis.
8.9

Encephalitis treatment consists primarily of supportive
care, empirical antiviral therapy, and antibiotic therapy ad-
ministered according to age and the suspected causative
agent until CSF culture results are obtained in patients who
cannot be distinguished from those with bacterial menin-
gitis.®? Herpes simplex virus (HSV) is one of the few treat-
able causes of viral encephalitis, and parenteral acyclovir
therapy is recommended until the diagnosis is excluded.
Prognosis varies according to the patient’s age, specific
causative agent, initial neurologic findings, and time of
treatment initiation. In patients at high risk of encephali-
tis-related sequelae, satisfactory results can be obtained
with early diagnosis and treatment. Early aggressive im-
munomodulatory therapy may also affect prognosis in
patients with autoimmune encephalitis, which is known to
have a poor prognosis. Therefore, diagnostic studies should
be prioritized from the time of admission in patients with
encephalitis.l101M

This study aimed to evaluate the demographic character-
istics, etiology, clinical findings, laboratory and imaging
results, treatment, and prognosis of pediatric patients di-
agnosed with encephalitis in our hospital. This study was

designed to highlight the importance of early antiviral
therapy in units where vaccination coverage is incomplete
and molecular testing is unavailable.

Methods

Our study was designed as a single-center, retrospective,
cross-sectional study. Before the study, ethics committee
approval was obtained from the Health Sciences Univer-
sity Sisli Etfal Training and Research Hospital Clinical Re-
search Ethics Committee (Decision number: 195; Date:
26.05.2021). This study was conducted in accordance with
the principles of the Declaration of Helsinki.

Two hundred fifty-two pediatric patients who were fol-
lowed up with a preliminary diagnosis of encephalitis
in the Pediatric Infection Clinic of our hospital between
January 2008 and December 2020 were retrospectively
screened through electronic medical records. One hun-
dred thirty-seven patients who were hospitalized with a
preliminary diagnosis of encephalitis were excluded from
the study group because of incomplete data and different
diagnoses. The study continued with 115 patients aged 1
month to 18 years who were diagnosed with encephalitis
according to the 2013 IEC diagnostic criteria. These diag-
nostic criteria are as follows: in possible cases, the presence
of three or more minor criteria in addition to encephalop-
athy that cannot be explained by another cause; in defi-
nite cases, the presence of two minor criteria in addition
to encephalopathy is sufficient for diagnosis. Minor criteria
include the following: (1) presence of fever >38°C within 72
hours, (2) seizure, (3) focal neurologic findings, (4) presence
of pleocytosis in CSF (CSF WBC >5/pL), and (5) presence of
neuroimaging findings or EEG findings compatible with
encephalitis.”

The name, surname, file number, age, sex, comorbidity sta-
tus, clinical, laboratory, and imaging findings, treatment
and duration, ward and intensive care unit (ICU) length of
stay, and prognosis of all patients were retrospectively col-
lected from patient records. Findings of microbiologic and
virologic studies were collected from the microbiology da-
tabase and recorded on the case follow-up form.

Clinical findings at admission, including fever, headache,
vomiting, impaired consciousness, convulsions, focal neu-
rologic findings, psychosis, ataxia, speech disorder, and
choreoathetosis; laboratory parameters, including hemo-
gram, acute-phase reactants (C-reactive protein [CRP] and
procalcitonin levels), liver and kidney function tests, and
electrolyte levels; blood and CSF cultures; HSV PCR; protein
and glucose levels and cell count in CSF; CSF anti-NMDAr
test results; and nasopharyngeal swab sample results were
recorded. CRP levels of =5 mg/L and procalcitonin levels of
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>0.5 pg/L were considered high. White blood cell counts of
>5/uL in CSF were considered pleocytosis. CSF protein and
glucose values were classified as low, normal, or high ac-
cording to age-specific normal limits (CSF glucose normal
range: 40-70 mg/dL for 4-8 weeks and 50-80 mg/dL for
>8 weeks; CSF protein normal range: 50-80 mg/dL for 4-8
weeks and 15-45 mg/dL for >8 weeks).

In our study, rapid immunochromatographic tests contain-
ing monoclonal antibodies specific to influenza A and in-
fluenza B were used for the diagnosis of influenza A and B.
Serologically examined antibodies were determined using
the enzyme-linked immunosorbent assay (ELISA) method.
This method was used for the identification of Epstein-Barr
virus (EBV), Parvovirus B19, M. pneumoniae, measles, and
rabies virus. DNA isolation from clinical samples was per-
formed using the Magnesia Viral DNA/RNA extraction Kit
(Anatolia Geneworks, Tlirkiye) in accordance with the man-
ufacturer’s instructions, and amplification of the isolated vi-
ral DNAs was performed using the Bosphore HSV 1-2 Geno-
typing Kit v1 (Anatolia Geneworks, Tiirkiye) on a Montania
4869 device (Anatolia Geneworks, Turkiye).

It was recorded whether computed tomography (CT), MRI,
and EEG showed findings that could be interpreted in favor
of encephalitis. The presence of slow waves on EEG, hyper-
intense areas in cortical or subcortical regions or hemor-
rhagic findings on cranial MRI, and focal cerebral edema or
necrosis on cranial CT were interpreted in favor of enceph-
alitis.

Statistical Analysis

SPSS 15.0 for Windows was used for statistical analysis.
Descriptive statistics were presented as numbers and per-
centages for categorical variables and as mean, standard
deviation, minimum, maximum, and median for numerical
variables. Comparisons of numerical variables between
two independent groups were performed using the Mann-
Whitney U test because the variables did not show a normal
distribution. Proportions between groups were compared
using the Chi-square test. Risk effects were examined using
logistic regression analysis. The alpha significance level was
accepted as p<0.05.

Results

In the Pediatric Infection Clinic of our hospital, 252 pediat-
ric patients who were followed up with a preliminary diag-
nosis of encephalitis between January 2008 and December
2020 were retrospectively examined. One hundred thir-
ty-seven patients who were hospitalized with a preliminary
diagnosis of encephalitis were excluded from the study
group because of incomplete data and different diagnoses,

and 115 patients with a definite diagnosis of encephalitis
were included in the study. Of these patients, 36% (n=41)
were female and 64% (n=74) were male. The mean age was
69 (range, 1-216) months. The disease was most frequently
encountered in the <5 years age group (48%). Among the
symptoms at first presentation, the most common were
fever (54.8%) and convulsions (46%), followed by ataxia
(32%) and rash (30%) (Table 1).

In our study, comorbidities were identified in 61% of the
patients (Table 1). Etiology was determined in 67% of the
patients, and 50.5% of them were found to be related to vi-
ral or bacterial agents (Table 2, Figure 1). VZV, which could
not be isolated in CSF but was accepted as a clinical caus-
ative agent, was the most common etiologic agent (26.9%),
and viruses constituted 44% of the etiologies. Considering

Table 1. Accompanying Diagnoses and Symptoms in Patients

Number %
Accompanying diagnosis
Upper respiratory tract infection 19 17
Chickenpox 31 27
Prior febrile convulsion 6 5
Acute gastroenteritis 5 4
Oncologic disease 4 3
Lower respiratory tract infection 3 3
Measles 2 2
Metabolic disease 1 1
None 44 38
Symptoms at admission

Fever 63 55
Headache 15 13
Vomiting 26 25
Disorder of consciousness 31 27
Convulsions 52 46
Complicated febrile convulsion 24 21
Afebrile 6 5
Focal neurologic finding 16 14
Psychosis 4 35
Ataxia 37 32
Dysarthria 13 1
Choreoathetosis 1 1
Dizziness 1 1
Vesicular rash 34 30
Petechiae 1 1
Maculopapular rash 2 2
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Table 2. Factors involved in etiology

Serology/PCR/Culture/Clinically

Confirmed Diagnoses Agent n (%)

Viral Encephalitis 51
vzv vzv 31/115 (26.9)
HSV-1 HSV-1 6/115 (5.2)
Influenza-A Influenza-A  4/115(3.4)
Influenza-B Influenza-B 3/115 (2.6)
Rotavirus Rotavirus 2/115(1.8)
EBV EBV 1/115(0.9)
Rubella Rubella 2/115(1.8)
Rabies virus Rabies virus ~ 1/115(0.9)
Adenovirus Adenovirus  1/115(0.9)

Bacterial Encephalitis 7
M. Tuberculosis 4/115 (3.4)
M. Pneumonia 3/115 (2.6)

Immunity-related Encephalitis
Autoimmune Encephalitis

ADEM

198/115(7)
11/115(9.5)

the vaccination rates, only 19% of our patients had received
the varicella vaccine. None of the patients diagnosed with
VZV encephalitis had received varicella vaccination.

WBC count, CRP, and procalcitonin levels were measured as
acute-phase reactants. WBC counts, CRP levels, and procalci-
tonin levels were found to be normal in 76%, 57%, and 72%

of the patients, respectively. CSF protein levels were within
normal ranges in 70% of the patients, and CSF glucose levels
were within normal ranges in 88% of the patients. In two of
the four patients with low CSF glucose levels, the causative
agent was M. tuberculosis; in one patient, it was HSV; and in
the other patient, the causative agent could not be deter-
mined. CSF pleocytosis was present in 50.3% of our patients.
There were 10 patients with erythrocytes in CSF. When these
patients were examined in terms of the causative agent,
three had influenza, two had M. tuberculosis, and one had
HSV infection; the etiology could not be determined in four.
The CSF parameters examined in 40.3% (n=42) of all patients
were normal. In our study, six patients were diagnosed with
HSV encephalitis through CSF PCR, eight patients were diag-
nosed with autoimmune encephalitis via a CSF anti-NMDAR
test, and influenza A (n=4) and B (n=3) encephalitis were di-
agnosed through nasal swab samples. The causative agent
could not be determined in 33% of the patients. Findings
in favor of encephalitis were found in 49% (n=50) of the pa-
tients on cranial MRI performed for diagnosis, and a slow-
wave pattern compatible with encephalitis was detected in
35.7% of those who underwent EEG (Table 4).

Patients with and without causative agents were compared
in terms of various parameters. No significant difference
was found between the groups in terms of age and sex;
however, hemoglobin levels were found to be significant-
ly lower in patients with a causative agent than in those
without a causative agent (p=0.018). When the acute-
phase reactants (CRP and procalcitonin) and CSF findings
(CSF glucose, protein, WBC, and RBC) of both groups were
compared, no statistically significant difference was found
(p=0.587, p=0.603, p=0.429, p=0.238, p=0.381, p=0.114,

Frequency of Etiological Agents in Encephalitis (%)

Frequency (%)
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Figure 1. Frequency distribution of etiological agent causing encephalitis (%).
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Table 3. Comparison of demographic and clinical characteristics of patients with and without microorganisms detected

Detected agent
‘I?aerrii;%glger:phic and clinical Total No Yes p
n % n % n %

&?ﬁm?(”(chz) d’?g‘;?”is b 64.7+49.6 4-194 (58.5) 753453.95-186 (69)  57.8+45.7 4-194 (47) 0.119
Sex

Male 60 62.5 26 68.4 34 58.6 0.332

Female 36 37.5 12 316 24 414
Fever 54 56.3 22 57.9 32 55.2 0.793
Headache 11 11.6 13.2 6 10.5 0.750
Vomiting 22 229 8 21.1 14 24.1 0.725
Impaired Consciousness 22 229 11 28.9 11 19.0 0.255
Convulsion

No 52 54.2 21 553 31 534

Status epilepticus 20 20.8 5 13.2 15 259 0.160

fgr’:\‘/z'l';gt:d febrile 19 19.8 1 289 8 138

Afebrile convulsion 5 52 1 2.6 4 6.9
Focal Neurologic Finding 14 14.6 7 18.4 7 12.1 0.388
Psychosis 0 0.0 0 0.0 0 0.0 -
Ataxia 31 326 12 31.6 19 333 0.999
Dysarthria 7 7.3 1 2.6 6 10.3 0.238
Choreoathetosis 0 100.0 0.0 0 0.0 -
Vertigo 1 1.0 0 0.0 1 1.7 0.999
Rash

No 62 64.6 37 97.4 25 43.1

Vesicular 31 323 0 0.0% 31 53.4 <0.001

Petechiae 1 1.0 0.0 1 1.7

Maculopapular 2 2.1 1 2.6 1 1.7

Hb: Hemoglobin; WBC: White blood cell; PNL: Polymorphonuclear leukocyte; PLT: Platelet; CRP: C-Reactive Protein; CSF: Cerebrospinal Fluid; RBC: Red Blood
Cell. All comparisons between groups were performed using the Mann-Whitney U test in Table 4

p=0.432, and p=0.985, respectively). When patients with
infectious encephalitis with and without identified micro-
organisms were compared, the rates of VZV infection and
vesicular rash were significantly higher in those with a caus-
ative agent (p<0.001) (Tables 3 and 4). Acyclovir treatment
was initiated in 94% (n=108) of the patients. When the du-
ration of acyclovir treatment was compared between pa-
tients with and without identified microorganisms, it was
found to be significantly shorter in those with a causative
agent than in those without a causative agent (p=0.032).
Sequelae developed in 6% (n=7) of the patients, and mor-
tality occurred in 1.7% (n=2).

Discussion

Encephalitis is a serious disease requiring rapid diagnosis
and treatment because of its high risk of morbidity and
mortality."" Although viral infections play an important role
in the etiology of encephalitis in children, the implemen-
tation of vaccination programs has played a critical role in
reducing encephalitis cases caused by vaccine-preventable
diseases such as varicella, measles, and mumps.!'”

In the literature, the most common infectious causes of pe-
diatric encephalitis are known to be HSV and enteroviruses.
0211n our country, varicella vaccination has been included in
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Table 4. Comparison of laboratory and imaging findings of patients with and without microorganisms detected

Total No Detected Agent Detected Agent
Variables P
Min-Max (Median) Min-Max (Median) Min-Max (Median)

Hb (g/dL) 7.1-153(11.9) 9.3-15.3(12.45) 7.1-14.9 (11.65) 0.018
WBC (cells/ L) 158(2_93915(;'00 6320-31,000 (10,635) 1580-27,900 (9755) 0.087
PNL (cells/ L) 990-25,500 (5770) 2700-25,500 (6810) 990-21,200 (5110) 0.057
Lymphocyte (cells/ pL) 210-500,60 (2950) 670-17,000 (2600) 210-50,060 (3125) 0.249
w0 000 R0 s
CRP (mg/L) 0-252 (4.85) 0-252 (3.5) 0-59 (5) 0.587
Procalcitonin (ug/L) 0-100(0.2) 0-100 (0.15) 0-3.7(0.2) 0.603
CSF glucose (mg/dL) 30-176 (66) 35-101 (66.5) 30-176 (65.9) 0.429
CSF Protein (mg/dL) 10-617 (24.6) 10-617 (27.75) 10-133.3 (22.7) 0.238
CSFWBC (uL) 0-310 (1) 0-310 (2) 0-138(0.5) 0.381
CSF RBC (uL) 0-4800 (1) 0-1000 (5) 0-4800 (0) 0.114
Imaging n % n % n %

Cranial CT (Pathology -) 66 68.8 29 76.3 37 63.8 0.081

Cranial CT (Pathology +) 12 12.5 6 15.8 6 10.3

Cranial CT (Not performed) 18 18.8 3 7.9 15 25.9

Cranial MRI (Pathology -) 48 50.0 18 47.4 30 51.7 0.070

Cranial MRI (Pathology +) 35 36.5 18 47 .4 17 29.3

Cranial MRI (Not performed) 13 13.5 2 53 11 19.0

EEG (Pathology -) 13 135 5 13.2 8 13.8 0.220

EEG (Pathology +) 11 11.5 7 18.4 4 6.9

EEG (Not performed) 72 75.0 26 68.4 46 79.3

the national vaccination schedule since 2013. This has led
to a decrease in varicella-related morbidity and mortality in
our country. In one study, the rate of hospitalization due to
varicella encephalitis decreased after varicella vaccination
was introduced into the routine vaccination schedule.'*'¥

In our study, the most common agent was VZV. However,
because only 19% of the patients included in the study
were vaccinated against varicella, the increased disease
burden was one of the reasons explaining the frequency of
VZV in the etiology. Another reason was that only HSV PCR
could be performed in CSF examination at the time of the
study, which led to the inability to isolate other viral agents,
such as enterovirus and HHV-6.

In our study, influenza was found to be the second most
common etiologic agent. Although influenza was isolated
from the respiratory tract in our patients, influenza could
not be analyzed in CSF, and central nervous system (CNS)
complications of influenza were considered in these pa-
tients based on concurrent findings after the exclusion of

other etiologies. Although enterovirus is currently reported
as the second most common cause of encephalitis in chil-
dren, its frequency is not known because CSF PCR was not
analyzed at the time of our study.'™

HSV-1 positivity, which ranked third in etiology, was detect-
ed by HSV PCR in CSF.

Rabies virus was another rare causative agent in our study.
Although rabies is a condition that can be prevented with
prophylaxis, one of our patients who developed encepha-
litis after a dog bite was brought to the hospital late by his
family and died because of a lack of prophylaxis.

Another agent detected in our patients was EBV. Although
CSF PCR was not performed in this patient, a CNS compli-
cation accompanying active EBV infection was considered,
and acyclovir treatment was administered. Although there
is no specific antiviral treatment for EBV-related encephali-
tis, antiviral agents such as acyclovir or ganciclovir are used
and may be clinically beneficial.l'®!
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In our study, five patients had concurrent gastroenteritis;
rotavirus was detected in two patients and adenovirus in
one patient in stool tests. These viruses were considered
causative agents in these patients, and symptomatic treat-
ment was administered. Although rotavirus infection is a
vaccine-preventable disease, it is still not included in the
routine vaccination schedule in our country. Therefore, ro-
tavirus causes various complications in our country.!'”’

Neurologic complications of measles virus, which is one
of the vaccine-preventable diseases, are rare and may oc-
cur as encephalitis or subacute sclerosing panencephalitis
during or immediately after the acute illness, or months
or even years later. In a study conducted in Australia be-
tween 1979 and 2006 on the etiology of acute encephali-
tis, the number of deaths due to measles encephalitis was
observed to decrease over the years, especially after the
first national measles vaccination campaign in 1987.1¢ In
our study, measles virus was serologically positive in two
patients, and measles vaccination was found to be incom-
plete in these patients.

Autoimmune encephalitis and acute disseminated enceph-
alomyelitis (ADEM) are among the diseases with increasing
frequency and awareness in recent years. Anti-NMDAR
encephalitis is the most common form of pediatric auto-
immune encephalitis." There is no specific epidemiologic
study on the incidence of autoimmune encephalitis in our
country. In the United States, the incidence of anti-NMDAR
encephalitis in pediatric cases has been found to be com-
parable to that of viral etiologies in recent years. Therefore,
this points to the need for clinicians to evaluate immuno-
modulatory treatment options that may improve prog-
nosis." In our study, eight patients (7%) were diagnosed
with autoimmune encephalitis based on CSF anti-NMDAR
positivity, and 11 patients (9%) were diagnosed with ADEM
based on history, clinical findings, and neuroimaging find-
ings. In one study in the literature, autoimmune enceph-
alitis was found at a rate of 5.1%, and NMDA receptor en-
cephalitis accounted for 50% of these cases.* In a study by
Erikson et al.,?" anti-NMDAR positivity was found at a rate
of 13.4%.

When the symptoms of the patients at presentation were
analyzed in our study, fever was the most common symp-
tom, occurring in 54.8% of the patients; convulsions were
the second most common symptom (46%), and distur-
bance of consciousness was the third most common symp-
tom (27%). In the literature, similar to our study, fever is the
most common symptom, with a frequency of 50%-90%,
followed by impaired consciousness and seizures.?2231

In a study by Sevilla-Acosta et al.,*” the most common co-
morbidities in patients diagnosed with encephalitis were

upper respiratory tract infection and acute gastroenteritis.
In our study, 31 patients had active varicella lesions and
were diagnosed with concurrent encephalitis. Although
CNS complications of VZV are rare, the development of
encephalitis with active varicella lesions in our patients
suggested that VZV was the primary etiologic agent.”' In a
study conducted with 84 patients on CNS complications of
VZV, only two patients with a diagnosis of VZV encephalitis
confirmed by CSF PCR analysis had no rash.”? All our pa-
tients diagnosed with VZV encephalitis had vesicular var-
icella lesions.

In the literature, low hemoglobin levels have been report-
ed due to complications such as pneumorrhagia caused by
encephalitis.””? The fact that hemoglobin levels were lower
in patients in whom microbiologic agents were detected
than in those in whom no agent was detected in our study
may be explained by the possibility that the agents caus-
ing encephalitis lead to bleeding at the microvascular lev-
el. CSF pleocytosis was observed in 50.3% of our patients.
There are other studies with a frequency of CSF pleocytosis
similar to that in our study.’?>?! However, no significant dif-
ference was found between our patients with and without
an infectious agent in terms of CSF pleocytosis, whereas
Glaser et al.® found that patients diagnosed with infec-
tious encephalitis had a higher CSF WBC count than pa-
tients diagnosed with encephalitis due to a non-infectious
agent. This is thought to be related to the higher rate of
bacterial agents among the infectious causes in that study
compared with our study. Neuroimaging abnormalities
are seen in 60-70% of patients with encephalitis.” In our
study, findings in favor of encephalitis were found in 49%
(n=50) of the patients who underwent cranial MRI, and a
slow-wave pattern compatible with encephalitis was de-
tected in 35.7% of those who underwent EEG.””!

It is recommended that all patients with suspected enceph-
alitis be started on age-appropriate doses of acyclovir in the
early stages of treatment. Because HSV and VZV can be fa-
tal, acyclovir should be administered until the diagnosis is
confirmed in centers where vaccination rates are low, mo-
lecular tests cannot be performed, or results are delayed. As
is well known, antiviral treatment initiated within the first
24-48 hours of HSV encephalitis, during the viremia phase,
is the most effective.l" At the time of our study, CSF PCR test-
ing was limited to HSV, and results were delayed. Therefore,
empirical acyclovir treatment was started in 94% of our pa-
tients because of the possibility of HSV encephalitis, which
is associated with high morbidity and mortality, and contin-
ued until the results were obtained. Acyclovir treatment was
continued only in six HSV-positive patients, and acyclovir
treatment was discontinued in the other patients because
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treatment was switched according to the detected causative
agent. In a study conducted using data from more than 7000
pediatric admissions in the US Pediatric Health Information
System database, 40% of children were admitted to the pe-
diatric intensive care unit, and the mean hospital stay was
16 days.2% In our study, our patients were hospitalized in the
infectious diseases ward for a mean of 13 days, and only 38
patients (33%) were followed and treated in the pediatric in-
tensive care unit for a mean of 8 days.

Encephalitis is a condition that requires rapid diagnosis and
treatment and may result in mortality and morbidity when
appropriate treatment is not administered. A meta-analy-
sis showed that 42% of patients had long-term sequelae.
Long-term sequelae were observed to develop at a higher
rate in patients with HSV encephalitis than in those with
other infections, and severe sequelae were reported in 6%
of patients and death in 2.7%.2" In another study, 36% of
patients had sequelae at discharge.?” In our study, seven
patients (6%) developed sequelae, and two patients (1.7%)
died. The low rate of sequelae in our study may be attribut-
ed to the early initiation of antiviral treatment.

Conclusion

Considering the mortality and morbidity associated with
suspected encephalitis, initiating early antiviral treatment
without waiting for laboratory results is a lifesaving ap-
proach
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