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ABSTRACT
Meningitis is the most frequent infection of the central nervous system and viruses are the most 
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INTRODUCTION

Meningitis is a disease of the cen-
tral nervous system (CNS) that 
involves meningeal membranes 
and is characterized by fever, 
headache, nausea, vomiting, 

meningeal irritation, and cerebrospinal fluid 
(CSF) changes (1). Meningitis is the a leading 

cause of admission in children (2). Bacterial me-
nin gitis is less common than viral meningitis, 
while the most suspicious cases are treated for 
bacterial meningitis (2). Nowadays, by means of 
culture, reverse transcriptase-polymerase chain 
reaction (RT-PCR) and rapid antigen testing, dia-
gnosis of causative agents becomes easier be-
sides rapid and the proper treatment may be 
possible (3).
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Viral infections of the CNS usually occur as 
the result of systemic viral infections (4). Viruses 
which have vaccines also could lead to encepha-
litis such as measles, mumps, polio, rabies, ru-
bella, and chickenpox (4). The outcome of viral 
encephalitis differs from full recovery to death 
(4). So, early diagnosis and treatment is essential.

Enteroviruses are groups of picornaviruses 
which can cause febrile disease, hand-foot-mouth, 
herpangina, aseptic meningitis and encephalitis 
(5). Polymerase chain reaction (PCR) is the best 
way of diagnosis for viral infections, which will 
lead to rapid diagnosis and early discharge (6, 7). 
Sixty-six human enterovirus serotypes are known 
including  coxsackieviruses A and B, echoviruses, 
polioviruses, and enteroviruses 68 to 71 (8). The 
clinical course of enterovirus meningitis is benign 
and in the case of diagnosis, there is no need for 
antibiotic administration (3).

As there is a small number of studies regar-
ding the etiologic causes of CNS infection in Ira-
nian children, we designed this study to deter-
mine Coxsackievirus and echovirus infections in 
children referred to Bahrami Hospital with the 
diagnosis of meningitis. 

  
MATERIAL AND METHODS

This cross sectional study was conducted in 
Bahrami Hospital between January 2017 and 

February 2018.
Inclusion criteria were: fever plus one of the 

symptoms including nausea, vomiting, head-
ache, seizure, lethargy. Positive signs included 
redor, and/or Kernig’s sign, and/or Brudzinski’s 
sign and increased intra cranial pressure (ICP).

Exclusion criteria were: positive bacterial cul-
ture (blood, CSF, urine), metabolic disorders and 
intra cranial hemorrhage.

All parents were asked to fill informed con-
sent forms before study entrance. They study 
was approved by the local ethics committee.

Demographic characteristics (age and sex), 
symptoms, signs, and the season of reference 
were collected. Venous blood samples (5 cc) 
were collected to analyze complete blood count, 
ESR, CRP, and blood sugar. CSF samples were 
collected through lumbar puncture and kept in 
the refrigerator (-20°C). Then, 3-RT-PCR was 
conducted to detect genomes of coxsackieviru-
ses and echoviruses. 

SPSS software version 23 (IBM, Chicago, IL, 
USA) was used. Data were presented as 
Mean± SD for continuous variables, or frequen-
cies for categorical variables.  

RESULTS 

Forty cases were evaluated. Twenty two were 
males (55%) and 18 (45%) females (M/F=2.1). 

The most common age group was 0-4 years and 
most cases were admitted in autumn and sum-
mer (Table 1).

Age
0-4 years
4-8 years
8-12 years
12-16 years

24 (60%)
8 (20%)
5 (12.5%)
3 (7.5%)

Spring
Summer

Winter 

8 (20%)
11 (27.5%)
13 (32.5%)
8 (20%)

Nausea/vomiting

Restlessness
 Seizure
Poor feeding
Lethargy 

40 (100%)
32 (80%)
8 (20%)
20 (50%)
8 (20%)
20 (50%)
24 (60%)

Signs
Redor sign 
Kernig’s sign
Brudzinski’s signs

16 (40%)
10 (25%)
6 (15%)

Mean ± SD
WBC/mm3 5.2±3.1
BS  (mg/dL) 115.2±38.7
ESR (mm/h) 33.1±23.2
CRP (mg/lit)

1.45±0.34

3 210±52

Age group Echovirus 
0-4 years 15 (75%) 3 (50%)
4-8 years 2 (10%) 2 (33.3%)
8-12 years 2 (10%) 1 (16.7%)
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One case had asthma (2.5%), two (5%) ane-
mia, and one (2.5%) vitamin D deficiency.

3-RT- PCR evaluation showed that enterovi-
ruses represented the causative agent of menin-
gitis in 26 (65%) patients, including coxsackievi-
rus type B5 in 18 (69%) patients and 
coxsackievirus type B4 in two (10%). Six cases of 
meningitis were due to echoviruses (30%). In 
both coxsackievirus and echovirus groups, the 
most frequent age group was aged under four 
(Table 3).

Among the 26 cases with enterovirus infec-
tion, three were admitted in spring (11.5%), 
eight in summer (30.7%), 10 in autumn (38.4%) 
and five (19.2%) in winter.

The most common symptoms in cases with 
enterovirus infection were fever – 26 (100%) – 
and nausea/vomiting – 18 (69.2%) (Table 4).

Laboratory findings of cases with enterovirus 
infection are listed in Table 5. 

 
DISCUSSION

The result of current study showed that 65% of 
admissions for children with meningitis were 

due to enterovirus infection and the most com-

mon type was coxsakievirus. Enteroviruses are 
among the most common human pathogens 
which could cause broad range of presentations, 
including asymptomatic infections, respiratory 
symptoms, and aseptic meningitis (9).

Enetroviruses are responsible for 50000 ho-
spitalizations for children due to aseptic menin-
gitis in USA and Canada (10). Enteroviruses are 
causative agents of aseptic meningitis in 90% of 
children (11). Previous studies in the USA and 
Brazil showed that 15% and 37.7% of aseptic 
meningitis in children were due to enteroviruses 
(11). In a study conducted by Hosseininasab 
et al, enteroviruses were the cause of aseptic me-
ningitis in 43% of all children with meningitis 
(13).

In this study the most frequent age group of 
cases was 0-4 years and most of the cases were 
admitted during summer and autumn. In the 
study conducted by Hosseininasab et al, the 
most frequent seasons were spring and summer 
(13), which is consistent with other studies 
showing that most aseptic meningitis occur in 
summer (14, 15). 

Mistchenko et al reported that 77% of cases 
with enterovirus meningitis were younger than 
three months, while in the study conducted by 
Archimbaud et al, 18% of cases with enterovirus 
meningitis were younger than 68 days (16). In a 
study from Singapore, the median age of partici-
pants with enterovirus meningitis was two 
months (17). Jin et al evaluated medical records 
of 333 children with meningitis and found that 
utmost of them were under one year old, and 
the most frequent symptoms were fever and 
nausea (3), which is compatible with our fin-
dings.

Meningitis is a prevalent infection of the CNS. 
Viral meningitis is benign, while it could have 
neurological manifestations. In our study, 20% of 
cases with enterovirus infection had seizure. Pre-
vious studies showed that herpes virus or entero-
virus infections could have neurological sequels 
(18).

Early diagnosis of pathogens is important to 
initiate proper treatment. Cell culture and neu-
tralizing antibody assays are standard methods 
for detection the pathogens, while it takes near 
one week, and the sensitivity is limited (19). 
Commonly used RT-PCR is an accurate and ra-
pid method for enterovirus diagnosis. Its sensiti-
vity and specificity was reported to be 92% and 

 Symptoms and signs in cases with 
enterovirus infection

enterovirus infection

Nausea/vomiting

Restlessness
Seizure
Poor feeding
Lethargy 

26 (100%)

8 (28.5%)
16 (61.5%)
10 (20%)
20 (77%)
20 (77%)

Signs
Redor sign 
Kernig’s sign
Brudzinski’s signs

12 (46.1%)
10 (38.4%)
3 (11.5%)

Mean ± SD
WBC/mm3

BS (mg/dL) 115.2±38.7
ESR (mm/h) 31.1±27.2
CRP (mg/lit)

1.25±0.014
53±8.8

3 200±104
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94%, respectively (20, 21). It is reported that 
early detection will result in shorter dura - 
tion of hospitalization and early proper treat- 
ment (3).

This study had some limitations. Firstly, the 
sample size was low, and secondly, it was con-
ducted in a tertiary hospital. Multicentric larger 
studies are further needed. 

CONCLUSION

Enteroviruses are among the most common vi-
ral infections leading to meningitis in Iranian 

children. Rapid diagnosis will result in early and 
proper treatment. 
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