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Background: The etiology of the Guillain-Barre syndrome (GBS) is not clear; in many cases, GBS is triggered by a bacterial or viral illness.
Objectives: To evaluate the role of active infection with Herpesviridae group and its association with this syndrome we have investigated
the cerebrospinal fluid (CSF) and serum of patients with GBS for detection of these viruses.

Patients and Methods: In a prospective and cross sectional study, CSF and serum samples were obtained from 15 consecutive patients
admitted with GBS in the department of neurology in a university-affiliated children’s hospital in Tehran. Patients had been diagnosed
with GBS based on clinical and paraclinical findings. The level of IgM and IgG antibodies to Herpes simplex virus (HSV), Epstein-Barr virus
(EBV), and Cytomegalovirus (CMV) were tested by enzyme linked immunosorbent assay, (ELISA) in CSF and serum. A highly sensitive
polymerase chain reaction (PCR) assay was also used for virus detection in all samples.

Results: We detected viral DNA in 3 of 15 patients revealing current systemic or central nervous system (CNS) virus infection; in 2 cases CMV
PCR had positive results in serum and in one case HSV PCR had positive findings in CNS.

Conclusions: The clinical significance of this finding has yet to be elucidated but we showed footprint of Herpes viruses in some patients
with definite GBS.
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1. Background count for the disease (10).
Guillain-Barre is known as a syndrome rather than a

disease because the main cause is still unknown (11). GBS
may be related to direct virus invasion or immunologic
process which is mediated by infiltration of cytotoxic
CD8+ lymphocytes into neural tissue or deposition of
antibody-antigen complex (12). Molecular similarity be-
tween the bacterial lipo-oligosaccharide and the human
gangliosides is considered as an important cause of acute
motor axonal type (13). The main sites for the antibody in
this type are gangliosides GM1, GM1b, GD1a, and GalNAc-
GD1a which are expressed on the motor axolemma (14).
Serologic criteria of active infection in serum and in-
crease of immunoglobulin levels in cerebrospinal fluid
(CSF), presumably due to synthesis of immunoglobulin
in the central nervous system (CNS), has been reported
in GBS (15). The development of symptoms in a few days
to two weeks after infection supports the role of an im-
mune reaction in GBS (15). Presence of IgM in the CSF is
probably due to immunoglobulin synthesis within the
CNS and a sign of acute infection; also detection of virus
DNA by PCR, confirms the diagnosis of current infection.

Guillain-Barre syndrome is considered the most com-
mon cause of acute flaccid paralysis (1). Based on Hughes
and et al. report its annual incidence is 1-2 per 100000.
Signs and symptoms of GBS include rapidly progres-
sive tingling, numbness, weakness, and sometimes pain
weakness which can be distal, proximal, or both. Tendon
reflexes are eliminated early in the course of disease. Oth-
er symptoms are facial and bulbar weakness and some-
times ophthalmoplegia. The progressive phase usually
lasts between 2 to 4 weeks. Recovery is gradually begin
to develop after a few days or weeks and continues over
several months (2).

Two-thirds of patients have a history of an infection in
weeks before starting Guillain-Barre syndrome. Epidemi-
ological evidence support associations of Campylobacter
jejuni (3), Mycoplasma pneumonia, Cytomegalovirus, and
Epstein-Barr virus with GBS (4-7). There are some reports
of GBS following immunization with Influenza A (HIN1)
monovalent vaccine (8, 9). Despite the multiplicity of an-
tecedent infections, the popular hypothesis invokes cross
reactivity between microbial and myelin antigens to ac-
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Many investigations have been performed to clarify the pathogenesis of GBS. However we have faced with this important question that whether it is a
post infectious disease. We performed this study to search foot print of acute Herpesviridae infection in patients who admitted and treated as GBS. Three
patients had positive PCR results for Herpesviridae.
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Definite diagnosis of these infections makes it possible
to propose specific treatment for these viruses. Some
studies reported virus DNA detection in serum or CSF of
patients with GBS and raised question about the role of
active infections with these viruses in pathogenesis of
GBS (6,16-18). It is not yet clear whether antibiotic therapy
has preventive effect on GBS. Yet despite treatment with
intravenous immune globulin and plasma exchange
disease morbidity and mortality are 5%-10% and 2%-4%
respectively. Furthermore, because the available data are
limited, it would be very interesting to explore whether
antiviral therapy for Herpesviridae can prevent the devel-
opment of GBS or can improve the prognosis of those
with GBS in this population.

2. Objectives

Detection of Herpesviridae group, (CMV, EBV and HSV)
in CSF and serum samples during neurological illness
would support a close association between these infec-
tions and GBS. It was therefore the aim of the present
study to investigate, by using highly sensitive polymerase
chain reaction (PCR) assay, whether Herpesviridae group
can be detected in the CSF of patients with GBS with sero-
logic evidence for recent or past infection.

3. Patients and Methods

In a prospective and case series study, between May
2006 and January 2009, a total of 19 patients with GBS
were admitted in the department of neurology in a uni-
versity-affiliated children’s hospital in Tehran. We includ-
ed all patients with diagnosis of GBS based on accepted
clinical criteria (19). Our patients had no fever at admis-
sion and had symmetric progressive paralysis, areflexia
or hyporeflexia in the legs and arms, protein CSF level
was > 40 mg/dL (mean, 172.9 mg/dL), and mononuclear
cell count of >10 cells/mm? (mean, 3.2 cells/mm?3). These
patients had no known history of immunosuppression
because Herpesviridae DNA might also be found frequent-
ly in these patients. No patients with neuropathy second-
ary to known recent immunization were included. We
excluded patients who had associated systemic diseases,
such as human immunodeficiency virus disease, sys-
temic lupus erythematosus, or lymphoma, because these
conditions could confound the association between virus
infections and GBS. According to the above criteria 15 pa-
tients were included in the study. A lumbar puncture was
performed in all cases at the time of admission; the in-
vestigations were performed on the specimens obtained
up to ten days after onset of neurological disease. The
level of IgM and IgG antibodies to HSV, EBV,and CMV were
tested by enzyme linked immunosorbent assay, (ELISA)
on CSF and serum, (Kit used: Euroimmun Medizinische
Labordiagnostika AG); Sera were tested at 1:10, 1:20 and
1:40 dilution for antibodies. The tests were performed as
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outlined by the manufacturer. The OD was determined
using multiscan apparatus. Virus-specific PCR assay was
performed on serum and CSF samples. The DNA was ex-
tracted by (viral DNA/RNA extraction Kit viral gene spin
TM DNA. this comprises a 300 nM concentration of oligo-
nucleotide primers. PCR assay was performed for cycles
as follows: 1 cycle of 12 min at 94°C, 35 cycles of 1 min at
94°C, 1 min at 57°C, 2 min at 72°C, and 1 cycle of 10 min
at 72°C. PCR products were examined by electrophoresis
in 2% Agarose. For each positive sample PCR testing was
repeated on different aliquot of the original sample. We
classified viral infection as active infection when PCR and
IgM had positive findings in the CSF or serum samples,
(with or without detectable levels of IgG); recent infec-
tion when IgM and IgG levels had positive results with a
negative PCR, and past infection when IgG was positive
with negative results for IgM and PCR. All information
was documented on a special form.

Parents of all patients admitted to the ward with GBS
were asked to participate in the current study. Pretreat-
ment serum and CSF samples were obtained at hospital
admission and assayed for the presence of DNA and anti-
bodies against HSV, CMV, and Epstein-Barr virus. No ethical
approval was required for this study; clinical data collec-
tion, serum and CSF sampling and electrophysiological
testing are parts of the routine current treatment and
management in our hospital for patients suspicious for
GBS. Results of our study did not have any effect on the
treatment and management of patients.

4. Results

A total of 15 patients were hospitalized with GBS dur-
ing three years. The mean (+ SD) age of the patients with
GBS was 47.2 £12.5 months (range, 1-9 years); 60% of them
(9/15) were female.

CMV: Four cases, (26.6%) (All female) had evidence of
past CMV infection (with positive serum CMV-IgG). One
female patient was diagnosed with recent infection (posi-
tive serum CMV-IgM and IgG) and 2 male cases (13.3%) with
active infection (positive CMV PCR and CMV-IgM, and IgG
in serum sample). Although CMV DNA was not detected
in the CSF of any patient with GBS, IgM antibody had posi-
tive results in CSF in 2 male cases (Table 1).

HSV: We found 2 cases (one male and one female) (13.3%)
of past HSV infection with positive results for serum IgG,
negative HSV IgM and negative PCR. In the CSF, IgG was
detected in 2 cases; one of them (an eight years old fe-
male) had active CNS infection, with CSF positive results
for both IgM and PCR (Table 2).

EBV: Seven patients (4 female and 3 male) (46.6%) had
past EBVinfection with positive results for serum IgG and
negative IgM or PCR. Four patients (26.6%) had positive
results for IgG in CSF, and one (6.6%) of them (a 19 months
old age male) had positive result for IgM, revealing recent
EBV CNS infection (Table 3).
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Table 1. IgG and IgM and Polymerase Chain Reaction (PCR) of Cytomegalovirus (CMV) in Serum and Cerebrospinal Fluid (CSF) of

Patients

Num. Serum IgM CSFIgM Serum IgG CSFIgG Serum PCR CSFPCR
1 _ _ + _ _ _
2 _ _ aF _ _ _
3 + _ _ _ + _
4 _ + _ + _ _
5 + + + _ + _
6 - - - - - -
7 _ _ - - -
8 “F _ _ _ _
9 _ - _ - _ -
10 _ _ + _ — -
1 _ _ _ — — —
12 _ _ _ — - -
13 _ _ _ — _ -
14 _ _ _ _ _ _
15

Table 2. IgG and IgM and Polymerase Chain Reaction (PCR) of Herpes Simplex virus (HSV) in Serum and Cerebrospinal Fluid (CSF) of

Patients

Num. Serum IgM CSFIgM

Serum IgG

CSFIgG Serum PCR CSFPCR
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5. Discussion

Our data about EBV shows past systemic EBV infection
in7(46.6%) cases. In Volpi et al. study, EBV-specific IgM an-
tibodies were detected in the serum of 8 of 100 patients
with GBS in New Jersey, the USA (20); however, none of
our patients showed detectable EBV-specific IgM antibod-
ies. In another study, two of 99 patients showed serum
IgM antibodies to EBV compared to two probable posi-
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tive sera from 99 age and sex-matched controls; these
findings put the role of EBV in GBS under question (21).
Conversely, based on interpretation of serology Link et al.
found that3 of 24 patients with Guillain-Barre syndromes
had primary infection with Epstein-Barr virus and 11 had
reactivated infection, and 10 were compatible with previ-
ous exposure (15). We diagnosed recent EBV CNS infection
in one case (positive CSF IgG, IgM), this could support the
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Table 3.1gG and IgM and Polymerase Chain Reaction (PCR) of Epstein-Barr virus (EBV) in Serum and Cerebrospinal Fluid (CSF) of

Patients

Num. Serum IgM CSFIgM Serum IgG CSFIgG Serum PCR CSFPCR
1 _ _ + + _ _
2 _ _ _ + _ _
3 _ _ + _ _ _
4 _ _ + 4 _ _
5 _ - _ - -
6 _ _ 3 _ _ _
7 _ _ + _ _ _
8 _ 3 _ + _ _
9 _ _ + _ _ _
10 _ _ _ — - -
1 _ _ + _ - -
12 _ _ _ — — —
13 _ _ _ - . -
14 _ _ _ _ — —
15

role of this virus in GBS; although the probability for pas-
sive diffusion of viral genome or IgM from the periph-
ery into the CSF might occur in patients with increased
permeability of the blood brain barrier (BBB), but in this
case with positive results for IgM and IgG in CSF there, no
footprints for systemic EBV infection were found. None of
our cases had positive laboratory finding for current CNS
infection, but Yasumasa Asai et al. reported a case of GBS
with positive results for EBV PCR in the CSF (22).

Patients with a combination of HSV and GBS have been
described only rarely. Bernsen et al., reported a case of
Herpes simplex virus infection followed by Guillain-Barre
syndrome; they used immunoblotting to detect Herpes
simplex virus-specific antibodies in serum and cerebrospi-
nal fluid (23). Also, Gerken et al. reported the association
between HSV IgM-specific antibodies and Guillain-Barre
syndrome (24). We detected HSV-IgG in the serum of 2 cas-
es, thus demonstrating evidence of past infection. In an
eight year old female in our study both HSV-IgM and HSV
PCR had positive findings in the CSF, but HSV-IgM and IgG
and PCR of serum had negative results, thus strengthen-
ing the association between isolated CNS infection by
HSV complicated by GBS. As mentioned above passive
transport of IgM or DNA to CSF due to increased perme-
ability of the BBB is a possibility, but in this case because
of negative serologic findings in serum, it is an unlikely
explanation. The presence of HSV DNA in the CSF of pa-
tients with GBS could also be explained by reactivation of
a persistent HSV infection during the course of GBS, but
positive IgM antibody in CSF and negative IgG in serum
is against an endogenous reactivation in this patient. We
think this finding raises questions about the real nature
of the underlying mechanisms in pathogenesis of GBS,
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because, in GBS, the main focus of the pathologic process
is peripheral nerves, not the CNS.

CMV has been implicated as being a relevant anteced-
ent infection for GBS, as some studies have detected
IgM antibodies against CMV in 10%-15% of patients with
GBS (18); this figure was 20% in our study. In a follow
up study of 24 cases with GBS, Hans link et al. reported
two patients with serological evidence of a primary cy-
tomegalovirus infection, 2 with serology indicative of a
reactivated infection, and 12 with titers compatible with
previous exposure; 8 cases in their study remained sero-
negative (15). One of the reports supporting the role of
active infection with CMV in the etiology of GBS comes
from Steininger; he detected CMV DNA in 13 (31%) of 42
CSF samples from patients with GBS, and nil from CSF
samples collected from age-matched control subjects
with acute encephalopathy. The presence of CMV in CSF
may suggest that endogenous reactivation of CMV infec-
tion within the CNS does occur and that these patients
may profit from antiviral therapy (18). In our study active
CMV systemic infection (positive IgM, IgG and PCR in se-
rum), was detected in 2 cases of GBS (13.3%). We did not
detect CMV DNA in CSF of our patients but detection of
IgM in the CSF with simultaneous absence of laboratory
criteria for systemic CMV infection (negative serum IgM,
IgG, PCR) in one patient raises the possibility of in situ
CNS infection and again supports the role of active CMV
infection in GBS.

Conclusion: We used a highly sensitive PCR assay for
testing CSF and serum samples from patients with acute
GBS and found virus DNA in 3 of 15 patients tested (in 2
cases CMV PCR had positive results in serum and in one
case HSV PCR was detected in CNS). Although the clinical

Arch Pediatr Infect Dis. 2014;2(1)
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significance of these findings has not yet been elucidat-
ed, these results point to an association between active
Herpesviridae infection and GBS.
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