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Background: Aseptic meningitis is the most common type of meningitis and is characterized by meningeal inflammation that is not
linked to identifiable bacterial pathogens in cerebrospinal fluid (CSF).

Objectives: This study aimed to evaluate the frequency of aseptic meningitis caused by herpesviruses, namely herpes simplex types I and
11 (HSV-1, HSV-2), Epstein-Barr virus (EBV), cytomegalovirus (CMV) and varicella-zoster virus (VZV).

Patients and Methods: A total of 196 CSF samples were collected from patients with suspected meningitis. All samples were smear- and
culture-negative for bacterial pathogens. The biochemical and cytological findings of CSF samples were also recorded. DNA was extracted
from samples and PCR with specific primers was carried out to detect viruses.

Results: The 196 samples derived from 100 (52%) men and 96 (48%) women ranging in age from one day to 86 years with an average age
of 32.3 253 years. Of them, 8 (4.08%) samples yielded positive results, including 5 (2.55%) cases of VZV infection and 3 (1.53%) cases of HSV-
1 infection. No cases of HSV-2, CMV or EBV infection were detected. CSF protein and glucose levels among positive cases were all in the
normal range.

Conclusions: The results indicate a considerable rate of herpesvirus infection in patients with aseptic meningitis, and that VZV is the
most common herpesvirus to cause infection followed by HSV-1. Our results also showed that a moderate increase in the WBC count and
predominance of lymphocytes can be valuable clues in diagnosing viral meningitis. Given the different approaches of drug therapy in

bacterial and viral meningitis, use of molecular methods is necessary in hospitals to rapidly discriminate between them.
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1. Background

Meningitis is among the most common acute diseases
affecting the central nervous system (CNS) (1). It is a se-
vere and potentially fatal infection of the CNS and can be
caused by bacteria, viruses, fungi, or parasites. Aseptic
meningitis is the most prevalent type of meningitis and
is characterized by meningeal inflammation that is not
associated with identifiable bacterial pathogens in CSF
(1, 2). Most patients with aseptic meningitis present with
abrupt onset of fever, headache, stiff neck, lethargy, and
anorexia, and they may also experience vomiting, diar-
rhea, sore throat, and rash. However, it is indistinguish-
able from bacterial meningitis when considering only
clinical signs and symptoms. Furthermore, CNS infec-
tions in neonates may not be accompanied by obvious
signs of meningeal inflammation (1-3). Aseptic meningi-
tis is mostly caused by viral agents including those from
the Herpesviridae family (4, 5).

The herpesviruses that most commonly infect the CNS
are the herpes simplex viruses (HSVs) type 1 and 2 (HSV-

1 and HSV-2), which are the common cause of acute spo-
radic encephalitis in adults and children over 6 months
of age (6). CNS diseases caused by these viruses include
meningitis, encephalitis, and myelitis (7). There are two
age-related peaks for HSV infections: people over 50 years
of age and under 20 years of age. HSV-2 has more often
been linked to recurrent aseptic meningitis than HSV-1
and causes neurological complications more often than
most other viruses (6, 8, 9). HSV-2 meningitis has also
been recognized as a significant cause of morbidity and
mortality in immunocompromised patients (10).

Other herpesviruses associated with meningitis and
meningoencephalitis include Epstein-Barr virus (EBV), cy-
tomegalovirus (CMV), and varicella-zoster virus (VZV). Peo-
ple who are infected with CMV shed the virus in the urine,
saliva, semen, and to a lesser extent, in other body fluids.
Transmission can also occur from an infected mother to
her fetus or newborn and by blood transfusion and organ
transplantation (11). CNS infections with these viruses are
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mostly seen in immunocompromised people, and CMV in
particular has been linked to chronic meningoencephali-
tis in human immunodeficiency virus (HIV) infection (12).
VZV is an exclusively human neurotrophic alpha-herpesvi-
rus (13). Primary infection manifests as varicella (chicken-
pox), after which the virus becomes latent in dorsal root
ganglia. With advancing age or immunosuppression, cell-
mediated immunity to VZV declines and virus reactivation
causes herpes zoster (shingles) which can be complicated
by central and peripheral nervous system involvement.
CMV and VZV may also cause myelitis or, occasionally, ven-
triculitis, and VZV has been associated with a large-vessel
cerebral vasculitis causing strokes, particularly in the el-
derly (14). The detection of viral infection of CNS is not rou-
tine in many medical laboratories in Iran. Consequently,
the diagnosis of viral meningitis may be missed and the
epidemiology of these infections remains unclear in many
parts of Iran, including Kermanshah.

2. Objectives

This study aimed to determine the frequency of viral
meningitis caused by HSV-1, HSV-2, CMV, EBV, and VZV in
patients with suspected aseptic meningitis in the city of
Kermanshah in western Iran.

3. Patients and Methods

3.1. Patients’ Samples

The CSF samples of 223 patients were collected from
March 2012 to December 2012 in Imam Reza Hospital in
Kermanshah, Iran. Bacterial pathogens were found in 27
samples using bacteriological culture methods and PCR

testing. The remaining samples (196) were negative for
bacterial pathogens and were thus selected for detection
of herpesvirus infection. All samples were kept in a freez-
er at-70°C until testing was completed. Patient character-
istics were collected from their hospital files. Data from
biochemical findings of CSF samples including glucose
and protein levels, as well as cytological findings includ-
ing white blood cell count and WBC differential were also
collected.

3.2. Study Approval

This study was subject to approval by the Ethics Com-
mittee of the Kermanshah University of Medical Sciences
and was registered (Number 91279).

3.3. DNA Extraction

We used 100 pL CSF samples for DNA extraction by Cin-
naPure DNA viral kit (SinaClon, Iran) according to manu-
facturer’s instructions. Extracted DNA was kept at -20°C
until PCR testing.

3.4. PCR Reaction

PCR primers were used to amplify conserved regions
of HSV-1, HSV-2, CMV, EBV, and VZV (Table 1) (15). Primers
were synthesized by SinaClon (Tehran, Iran). PCR reaction
for viruses was prepared in a final volume of 25 uL using
12.5 pL of Master Mix Ampliqon III (Ampliqon, Denmark),
1 uL of primers, 6.5 uL deionized distilled water and 4 uL
of DNA template. The Thermocycler was BioRad C1000
(USA). PCR products were detected by agarose gel (1%)
electrophoresis and gels were visualized using GelDoc
(BioRad, USA) after staining with ethidium bromide.

Table 1. Primers Used and Their Characteristics

Virus Primer Sequence (5’ -3’) Genome Region Amplified Amplicon, bp

VZV ORF 8 275
Forward CACACGATAATGCCTGATCGG
Reverse TGCTGATATTTCCACGGTACAGC

HSV1 RL2 147
Forward TGGGACACATGCCTTCITGG
Reverse CCCTTAGTCAGACTCTGTTACT-

TACCC

HSV-2 UL 28 227
Forward GTACAGACCTTCGGAGG
Reverse CGCTTCATCATGGGC

EBV Exon 4/5 terminal protein RNA 182
Forward AACATTGGCAGCAGGTAAGC
Reverse ACTTACCAAGTGTCCATAGGAGC

CMV IRL11 256
Forward GTACACGCACGCTGGTTACC
Reverse GTAGAAAGCCTCGACATCGC
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3.5. Positive Controls

The approved DNA of herpesviruses was kindly pro-
vided by the Pasteur Institute (Tehran, Iran) and used as
positive controls for PCR. Finally, a number of PCR prod-
ucts were sequenced and the sequence data were ana-
lyzed using Bioinformatics software (BLAST) to confirm
viral DNA.

3.6. Statistical Analysis

All data were inserted into an Excel file and analyzed us-
ing SPSS software version 18.

4.Results

One hundred and ninety-six CSF samples were tested,
deriving from 100 (52%) men and 96 (48%) women rang-
ing in ages from one day to 86 years with an average age
of 32.3 £ 25.3 years (Figure 1). Of the samples, 8 (4.08%)
yielded results positive for herpesviruses, including 5
(2.55%) cases of VZV infection and 3 (1.53%) cases of HSV-1
infection (Figure 2). No cases of HSV-2, CMV or EBV infec-
tion were detected.

The 8 cases of viral meningitis consisted of four males
and four females ranging in age from 5 to 46 years with
an average age of 28.2 years (Table 2). The increased
number of white blood cells in positive cases compared
to negative cases was statistically significant with 85%
lymphocytes in the WBC differential. There were no
significant changes in CSF protein or glucose in posi-
tive samples in comparison to negative samples (Table
3). Co-infection of herpesviruses was not found among
positive cases.
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Figure 1. The Age Distribution of Patients and Positive Cases

Figure 2. Electrophoresis of PCR Products
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L:Ladder 50 bp (Cat.NO.PR 901633); 1: Positive control VZV (275 bp); 2; Neg-
ative control; 3: Positive sample VZV (275 bp); 4: Positive control HSV-1(147
bp); 5: Negative control; 6: Positive sample HSV-1 (147 bp).

Table 2. The Comparison of Characteristics in Positive and Negative Cases

PCR Results Number of Samples Age,y Protein, mg/dL Glucose, mg/dL WBC count (Average)
Negative 188 32.21 27.8 63.16 3
Positive 8 28.25 27.87 51.5 151.2
Pvalue B 0.24 0.973 0.124 0.001
Table 3. The Characteristics of Positive Cases 2
Virus/Gender Age,y Protein, mg/dL Glucose, mg/dL WBC, uL stfgc lb)lﬂerentlallcy (;:nbt
HSV-1
Female 21 25 23 60 10 90
Female 18 32 39 310 5 95
Male 42 22 86 240 30 70
A\7AY%
Female 31 35 49 400 10 90
Female 23 14 60 70 10 90
Male 46 30 55 400 10 90
Male 40 35 60 400 10 90
Male 5 30 40 50 35 65
4 Abbreviations: Seg. = segmented cell; Lym. = lymphocyte.
Values unit is %.
Jundishapur ] Microbiol. 2015;8(10):e22639 3



Akya Aetal.

5. Discussion

This is the first study from western Iran to provide a
better view of herpesvirus infection among patients of
a wide age range with suspected aseptic meningitis. It is
important to differentiate viral meningitis from bacterial
meningitis in order to better manage the disease and to
understand the local epidemiology of microbial agents.
Herpesvirus infections can cause serious diseases of the
central nervous system and need to be distinguished
from bacterial infections (16).

Our results showed a considerable rate of herpesvirus
infection among patients with suspected aseptic menin-
gitis, suggesting the need for molecular tests to diagnose
viral meningitis. The majority of infected patients were
young and middle-aged that may indicate the primary
infection or secondary reactivation of viral infections. Vi-
ral infection among cases of aseptic meningitis has been
studied in many areas in the world and various rates of
infection have been reported. For instance, in a study in
Finland on 213 suspected CNS infections in patients aged
4-16 years, 7 (3.2%) cases of VZV infection were found. Sim-
ilar to our results, it was the most common herpesvirus
infection detected (17). As our results indicated, it seems
that the rates of HSV-2, EBV,and CMV meningitis are lower
than the rates of HSV-1and VZV meningitis.

In a comprehensive study in England on 2,233 CSF
samples with suspected aseptic meningitis, researchers
found HSV-1in 0.89% of samples, followed by VZV in 0.71%,
EBV in 0.49%, HSV-2 in 0.4%, and CMV in 0.13%. This data
correlates with our results regarding higher rates of HSV-
1and VZV infections and lower rates of other herpesvirus-
es (18). In another study in England on 1,683 CSF samples,
HSV-2 was the most commonly detected DNA virus with
33 positive cases, followed by VZV with 29 cases, and HSV-
1 with 25 cases (19). A study of 86 CSF samples in Greece
indicated HSV-1 infection in three patients (3.5%) with en-
cephalitis and VZV in four patients (4.6%) with meningi-
tis. Furthermore, in a study in Tehran on 132 children with
meningoencephalitis, HSV-1 was found in 5.3% and CMV
in 1.5% (20). Since this study involved children only, and
not a wide range of ages, results may differ slightly from
ours. Our results showed no herpesvirus co-infection in
the central nervous system. This is also consistent with
the results of other reports, indicating that detection of
more than one virus in any clinical specimen is uncom-
mon (18).

On the other hand, some characteristics of CSF have
been used to differentiate between bacterial and viral
meningitis (21). The results of our study are consistent
with the common knowledge that levels of CSF protein
and glucose in viral meningitis do not significantly differ
from levels in uninfected people. However, there was an
increase in the WBC differential with a significant pre-
dominance of lymphocytes (P < 0.001). This data is in
agreement with the fact that unlike changes in CSF from
bacterial meningitis, in viral meningitis lymphocytosis

may provide a clue for diagnosis, a finding similar to the
results reported by another Iranian paper (22). Although
in our study a small number of the samples were positive,
most of these infections occurred between May and July,
a timeframe similar to those given in other reports in-
dicating a higher occurrence of viral meningitis during
spring and summer (22-24).

In conclusion, our results indicate a considerable preva-
lence of herpesvirus infections in patients with suspected
aseptic meningitis, with VZV being the most commonly
detected herpesvirus followed by HSV-, in particularly in
young and middle-aged people. An increased WBC count
and predominance of lymphocytes can be valuable clues
for herpesvirus meningitis. Use of molecular testing
methods should be required in medical diagnostic labo-
ratories since they can differentiate viral from bacterial
meningitis and help to shorten hospital stays for patients
and avoid unnecessary use of antibiotics.
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