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Abstract: Objective: This study aimed to analyze the clinical characteristics, pristine diagnosis and the effect of 
therapy of Herpes simplex virus encephalitis (HSE) in children and discuss the factors influencing the prognosis and 
in pristine diagnosis. Method: Thirty-six patients were enrolled into this study if they were diagnosed as having en-
cephalitis and also had positive polymerase chain reaction (PCR) for herpes simplex virus (HSV) from cerebrospinal 
fluid, and/or positive immunoglobulin M. It were observed and were followed-up that the clinical characteristics, 
the method of PCR and the effect of acyalovir from 1 year to 5 years. Results: Thirty-six patients were enrolled in 
this study. Twenty four patients 24 (67%) had good outcome and 12 (33%) had poor outcome. Fever 28 (78%) 
was the most common finding at admission, followed by seizures 17 (47%), lethargy 15 (42%), Coma in 12 cases 
(33%), vomiting in 12 cases (33%), behavioral change in 5 patients (14%), headache in 3 patients (8%), CT/MRI 
in 14 patients (39%), and EEG in 19 patients (52%). Conclusion: In children with central nervous system infection, 
routine examination of cerebrospinal fluid and detection of herpes simplex virus -1-IgM were done, Early to do brain 
magnetic resonance and EEG examination, early detection, early diagnosis, early treatment, prevent the occurrence 
of poor prognosis group, avoid sequelae.
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Introduction

Herpes simplex encephalitis is one of the most 
important types of acute viral encephalitis, with 
severe symptoms and poor prognostics, indi-
cating that even after the illness is in early 
treatment, there have been many patients with 
sequelae of the nervous system [1-3]. In order 
to reduce the sequelae and improve the prog-
nosis of patients with HSE, we reviewed HSE 
patients’ data in our hospital from July 1996 to 
June 2007 systematically, to discuss their early 
diagnosis, prognostics and factors of prognos-
tics impact.

Materials and method

Research objective

From July 1996 to June 2007 the Pediatric 
department of our hospital tracked 36 exam-
ples of Cerebrospinal fluid PCR positive and/or 
HSV-IgM positive HSE patients. The prognosis 
was good in 24 cases (67%), and 12 cases 

(33%) with poor prognosis. 3/4 in children aged 
between 1~6 years old. Common clinical: fever 
28 cases (78%), convulsions in 17 cases (47%), 
somnolence in 15 cases (42%), coma in 12 
cases (33%), vomiting, 12 cases (33%), behav-
ior change in 5 cases (14%), 3 cases had head-
ache (8%), 14 cases of abnormal CT/MRI (39%), 
19 cases with abnormal EEG (52%). Fever is the 
most common symptoms, about 1/2 of patients 
with convulsions or sleepiness, about 1/4 of 
patients with awareness of change. Convulsions, 
lethargy and consciousness change in poor 
prognosis group is higher than the proportion of 
good prognosis group, two groups of compari-
son between P<0.05; head MRI of the patients 
in this group anomaly detection results was 
higher than that of CT 60%:39%, abnormal 
results of the combination of the two detection 
rate was 63%. MRI’s most important exception 
is the T2 weighted image. The abnormal results 
of the poor prognosis group in neuroimaging 
was significantly higher than that of the good 
prognosis group, P≤0.05. EEG manifestations 
of children with 1/2 were abnormal in this 
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group. Including: lead bilateral diffuse slow 
wave in 16 cases, limit Bureau of spike and 
wave issued in 5 cases, background rhythm for 
low voltage slow waves issued in 3 cases, slow 
wave with localized spikes issued in 2 cases, 
poor prognosis group anomalies was signifi-
cantly higher than the good prognosis group, 
P≤0.05. Cerebrospinal fluid herpes simplex 
virus antibody IgM (HSV-IgM) was positive in 21 
cases, the positive rate of HSV-IgM in the cere-
brospinal fluid was 2 days. 23 cases of cerebro-
spinal fluid examination in 36 cases of 
abnormal.

Including 21 male examples and 15 female 
examples. Male-to-female ratio =1.4. Age: 9 
months~15 years old, average age is 6.43 
years old. Illness process: illness process is 
from 1 year to 5 years and 2 months.

Disability degree judgment [4]: (1) Complete 
recovery; (2) Mild disability: neurological deficit 
does not affect normal life; (3) Moderate dis-
ability: neurological defects affect normal life, 
but do not need to care; (4) Severe disability: 
cannot take care of themselves, require care.

Method 

In the research, the patients with complete 
recovery or mild disability are classified as good 
prognostics improvement group, and the 
patients with moderate or severe disability are 
classified as bad prognostics improvement 
group. Through the clinical appearance of the 
patients, assisted by the checking result, we 
compare the Acyclovir treatment results 

between the two groups, and make the 
analysis. 

Statistical analysis

Two groups comparison adopts x2 check, 
P≤0.05 has statistical significance.

Result

Clinical characteristics

There are 36 illness examples selected in the 
group. Female-to-male ratio =1.4. Three-
fourths of the patients’ age is between 1-6 
years old. The good prognostics improvement 
group and bad prognostics improvement group 
have no difference in gender and age distribu-
tion (see Table 1).

2 patients have potential illness; 1 patient has 
autism with mental retardation; 1 patient has 
focal epilepsy; fever was the most common 
symptom, and about 1/2 of the patients have 
seizures or sleepiness, while about 1/4 of the 
patients appear to change in consciousness. 
The proportion of convulsions, drowsiness and 
consciousness change in the bad prognostics 
improvement group is higher than the propor-
tion in the good prognostics improvement 
group, with P≤0.05 the comparison of two 
groups (see Table 2).

Assistant check 

CT, MRI results in the patients ofthis group had 
an abnomal result for the primary MRI (see 
Table 3). The detection rate is higher than CT 
accounted for 60%:39%. The detection rate of 
the abnormal results of the combination of the 
two is 63%. CT abnormal appearance is: 5 
examples of cerebral edema, 4 examples of 
high density image, 3 examples of cerebral 
infarction, 1 example of subdural effusion. The 
main exception of the MRI is T2 weighted image 
high density shadow. The abnormal result of 
the bad prognostics improvement group in neu-
ral imaging is obviously higher than that of the 
good prognostics improvement group, P≤0.05 
(see Table 2).

EEG and Cerebrospinal fluid leukocyte count. 
4/5 of the children patients of this group appear 
as: 16 examples of diffuse slow wave in bilat-
eral lead, 5 examples of restricted distribution 
of the spine, 3 examples of slow wave release 

Table 1. Age and gender comparison between 
the bad prognostics improvement group and 
good prognostics improvement group 

Poor prognosis 
group (n=12)

N (%)

Good prognostics 
improvement 
group (n=24)

N (%)
Gender
    Male 6 (50) 15 (62)
    Female 6 (50) 9 (39)
Age
    <1 year 2 (17) 5 (21)
    1~6 years 8 (67) 14 (58)
    6~12 years 2 (17) 4 (17)
    12~18 years 0 (0) 1 (4)
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under the background rhythm of low power 
pressure, 2 examples of slow wave with limited 
local spike wave release. Comparison between 
the two groups on EEG: the abnormalities of the 
bad prognostics improvement group is obvi-
ously higher than that of the good prognostics 
improvement group, P≤0.05, difference is sig-
nificant (see Table 2). Cerebrospinal fluid her-
pes simplex virus antibody IgM (HSV-IgM) was 
positive in 21 cases, the positive rate of HSV-
IgM in the cerebrospinal fluid was 2 days. 36 
cases of cerebrospinal fluid (CSF) in 23 cases 
of abnormal, which 5 cases normal in acute 
period, 1~2 weeks after review turns into abnor-
mal and white cells were 0~546×106/L were 
lymphocytes increased mainly protein 1.45 to 
2.11 g/L, glucose and chloride were normal.

Treatment outcome 

26 examples of the children patients of the 
group (72%) used Acyclovir treatment, however 

east region arisesmore from the gut and HSV 
[5]. The pathological examination of brain tis-
sue in the past is the gold index for the diagno-
sis of HSE. Although there are a number of false 
positive and false negative results, the PCR 
method is a fast method for diagnosis of HSE 
[6]. The false negative results of PCR may due 
to: ① Premature fluid sampling (illness betwe- 
en 24~48 h) or sampling too late (illness after 
10~14 days) [7]; ② Cerebrospinal fluid proteins 
and cellular levels were too low; In this group, 
most cases are expressed as HSV-PCR posi-
tive. Among 4 examples of negative patients, 
there are 3 examples without increasing cere-
brospinal fluid leukocyte. In addition, there is 1 
example of a patient checking out the cerebro-
spinal fluid in the primary 2 days.

Symptoms and signs of HSE children are differ-
ent from adults. Adult onset age is an important 
factor in determining prognostics. However, 
among the children patients of this group, there 
was no significant difference in prognostics 
between different age groups. One of the most 
common symptoms of this group is fever. When 
the patient had a seizure, drowsiness, a change 
of consciousness, vomiting, or behavioral 
changes with fever, it indicates the encephali-
tis. Among the adults, headache is a common 
symptom. However, it is not common for the 
children. In clinical manifestations, the inci-
dence of convulsions, sleepiness and con-

Table 2. Children with clinical manifestations between the bad 
prognostics improvement group and good prognostics im-
provement group, and the comparison of signs and symptoms 
between the CT/MRI, EEG, and Acyclovir treatment 
Signs and symp-
toms

Poor prognosis 
group n (%)

Good prognosis 
group n (%) X2 P

Fever 10 (71) 18 (75) 0.679 ≥0.05
Twitch 10 (83) 7 (29) 9.15 ≤0.05
Sleepiness 9 (64) 6 (25) 8.23 ≤0.05
Coma 8 (67) 4 (17) 9 ≤0.05
Vomit 4 (29) 8 (34) 0.490 ≥0.05
Behavior change 2 (14) 3 (12) 0.778 ≥0.05
Have a headache 2 (14) 1 (4) 0.276 ≥0.05
CT/MRI 9 (75, 9/12) 5 (29, 5/21) 8.01 ≤0.05
EEG 10 (91, 10/11) 9 (43, 9/21) 8.07 ≤0.05
Acyclovir treatment
    <3 days 1 (9, 1/11) 4 (25, 4/16) 0.192 ≥0.05
    ≥3 days 10 (91, 10/11) 11 (69, 11/16) 0.182 ≥0.05
Acyclovir treatment 2 (14) 9 (35) 0.159 ≥0.05

Table 3. Changes of EEG and CT/MRI in chil-
dren with HSE

Inspection method Exception number/total 
number n (%)

CT 11/28 (39)
MRI 9/15 (60)
CT or MRI 20/32 (63)
EEG 25/32 (78)

only 5 examples (14%) used 
Acyclovir treatment 3 days before 
the illness. 24 of the patient 
examples (67%) including 23 
examples of patients without 
sequelae and 1 example of mild 
disability are good prognostics 
improvement group; 12 examples 
of the bad prognostics improve-
ment group (33%) including 11 
examples of moderate disability 
and 1 example of moderate dis-
ability are bad prognostics 
improvement group (see Table 2). 
There was no recurrence or death 
in this group. 

Discussion

HSE is an important cause of 
acute necrotizing encephalitis. 
Viral encephalitis in the north-
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sciousness change the bad prognostics 
improvement group to a higher priority than 
that of good prognostics improvement group.

HSE nerve imaging findings, the sensitivity and 
specificity of MRI is prior to that of CT, espe-
cially, in the early stage of the illness [8, 9]. The 
MRI result is normal and cannot exclude HSE, 
because part of the patients in this group only 
checked the brain CT, and another part only 
checked brain MRI, so the period is different. It 
should pay much attention that, in bad prog-
nostics improvement group, the result of MRI or 
CT is obviously higher than good prognostics 
improvement group (75%:29%), P≤0.05.

The EEG abnormal rate of HSE patients is 
extremely high. The typical result is under the 
background of slow wave activity, unilateral or 
bilateral periodic localized spike waves, howev-
er, is not a special EEG features of HSE. EEG 
abnormal waves for the bad prognostics 
improvement group is obviously higher than 
that of the good prognostics improvement 
group (91%:43%). Therefore, EEG can be re- 
garded as the index of prognostics judgement.

Many studies have shown, acyclovir therapy 
can improve prognostics [10-12]. Among the 
children, Acyclovir tolerance patient mortality is 
10%, while the adult is 20% [13]. There was no 
mortality in this group. In the previous studies, 
the number of patients with moderate disability 
is 25%~36%. 30% of this group left a second-
ary disability, among which, 5% are severe.

11 patients in this group cannot use Acyclovir 
antiviral therapy, among which, 2 patients had 
a secondary disability remain, and 9 patients 
recovered completely, who maybe just had a 
mild infection. We found that through the analy-
sis on the patients with Acyclovir treatment, the 
patients of the bad prognostics improvement 
group using Acyclovir treatment delayed, while 
the majority of the patients used it after ≥3 
days of the illness (0~15 days, average 6 days). 
Delaying application of acyclovir may lead to 
bad prognostics. Therefore, for the symptoms 
and signs in the nervous system of children, the 
cerebrospinal fluid HSV-PCR detection should 
be done after 3 days of the illness, the children 
with a positive result should use acyclovir 
immediately, through the detection on EEG and 
MRI, to judge the children prognostics.
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