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Epidemiology and Clinical Features of Guillain-Barre Syndrome in

Isfahan, Iran

Abstract

Background: Guillain-Barre syndrome (GBS) is an immune-mediated peripheral neuropathy.
We compared clinical, laboratory characteristics, and disease course of GBS subtypes in a large
group of Iranian patients in Isfahan. Materials and Methods: We collected data from patients who
were admitted to Alzahra referral university Hospital, Isfahan, Iran with a diagnosis of GBS. In
this population-based cross-sectional research, characteristic of 388 cases with GBS between 2010
and 2015 were studied. Results: The current study recruited 388 patients with GBS including
241 males (62.1%) and 147 females (37.9%) with a mean age of 42.78 + 21.34. Patients with
polyradiculopathy had the highest mean age of 55.12 + 20.59 years, whereas the least age was seen
in acute motor axonal neuropathy (AMAN) with the mean of 36.30 + 18.71 years. The frequency
of GBS witnessed the highest frequency in spring with 113 cases (29.1%) and winter with
101 cases (26%). Patients’ electrodiagnostic findings indicated that the highest frequency pertained
to AMSAN with 93 cases (24%), whereas the least frequent diagnosis was acute Polyradiculopathy
with 8 cases (2.1%). Most of the patients did not have any infections (53.6%) and among patients
with infections, AMSAN had the highest frequency (22.9%) and finally, patients with AMSAN and
AMAN had a higher length of stay. Conclusion: The study demonstrated incidence, sex distribution,
preceding infection, and surgery similar to previous studies. However, our data differs from a study
in Tehran that showed acute inflammatory demyelinating polyradiculoneuropathy is more prevalent
than other types and we found a seasonal preponderance in cold months, particularly in axonal

types.
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Introduction

Guillain-Barre syndrome (GBS) is a
peripheral neuropathy with acute onset and
characterized by rapidly progressive motor
weakness.!!%)

The disease triggered by a preceding
infection in two-third of cases and thought
to be autoimmune mediated.?! GBS
occurs worldwide with an annual incidence
of 0.34-1.34 cases per 0.16-4/100,000
persons aged 18 years or less™® and 0.16
4/100,000/year in individuals of all ages.!'*!
The incidence increases by approximately
20% with every 10-year increase in an age
beyond the first decade of life.[”:*!

GBS can be divided into at least 4 main
subtypes of disease: acute inflammatory
demyelinating polyradiculoneuropathy
(AIDP), the axonal subtypes, for example,
acute motor axonal neuropathy (AMAN)
and acute motor and sensory axonal
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neuropathy (AMSAN) and Miller Fisher
syndrome that are different among different
geographical states.!*!*

Insight into the incidence of the disease is
important for the identification of patient
characteristics such as age, geographic
location and any changes in incidence
following changes in environmental factors.

This study was conducted to determine
the frequency of GBS subtypes in a large
group of Iranian patients in Isfahan, and
we wanted to compare clinical, laboratory
characteristics, disease course, and seasonal
frequency among the different subtypes.

Materials and Methods

We collected data from patients who were
admitted to Alzahra referral university
Hospital, Isfahan, Iran with a diagnosis
of GBS.

In this population-based cross-sectional
research medical history, clinical features,
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electrodiagnosis, disability scale, and prognosis of
388 cases with GBS between 2010 and 2015 were studied.

Diagnosis of GBS was made based on diagnostic criteria
from the National Institute of Neurological Disorders and
Stroke FROM 1990.11

Patients were excluded when the diagnosis of chronic
inflammatory demyelinating polyneuropathy was suggested
during follow-up, and the patients who have any underlying
disease such as diabetes, neoplasia, hypothyroidism, renal
failure, vasculitis, or history of intoxication were excluded
from the study.

Information on clinical presentation (upper and lower
weakness), sensory loss, dysarthria, dysphagia, facial paresis,
history of infection (common cold, diarrhea), history of
surgery, seasonal onset, electrodiagnosis, and cerebrospinal
fluid were extracted. Albumino-cytological dissociation that
find in GBS patients was defined as elevated CSF proteins
with a total cell count of fewer than 10/cubic millimeter.!!! In
addition, the period between beginning of the symptom until
admission, period of time until intubation and recurrence of
GBS were investigated. Besides, the need of intensive care
unit admission and type of treatment were evaluated.

Severity of weakness was graded using the Medical
Research Council Scale where 5: normal, 4: opposes
resistance, 3: opposes gravity, 2: moves joint, 1: flicker
and 0: absent.l'>!]

Clinical course was described by using the GBS disabling
scale adapted from Hughes was graded as 0: healthy state,
1: minor symptoms and capable of running, 2: able to walk
10 m or move without assistance but able to run, 3: able
to walk 10 m across an open space with help, 4: bedridden
or chairbound, 5: respiratory assisted ventilation for at least
part of the day, 6: dead.!'¥

After that data were analyzed using the Statistical Package
for the Social Sciences version 15.(SPSS, Chicago, I, USA)
Association between qualitative and quantitative variables
was tested using the likelihood Chi-squared test and #-test,
respectively. P < 0.05 was considered statistically significant.
This study was approved by the Ethics Committee of the
Esfahan University of Medical Sciences.

Results

The current study recruited 388 patients with GBS including
241 males (62.1%) and 147 females (37.9%) with a mean
age of 42.78 + 21.34. The frequency of GBS witnessed
the highest frequency in spring with 113 cases (29.1%)
and winter with 101 cases (26%), whereas it had the
lowest frequency in fall with 83 cases (21.4%). Two
hundred and eight patients did not have any preceding
infection (53.6%), but 83 people (21.4%) suffered upper
respiratory tract infection, 31 people (8%) diarrhea and
vomiting, 14 people (3.6%) fever and 52 people (13.4%)
other infections [Table 1].

2

The electrodiagnosis (EDX) was done for all of the
patients and diagnosis of GBS has been confirmed by
EDX and clinical findings, but we had no access to details
of EDX in the 28.6% of patients due to retrospective
nature of our study. Patients’ EDX findings indicated
that 35 patients (9%) had normal EDX due to doing it
early in the course of disease, and the highest frequency
pertained to AMSAN with 93 cases (24%), whereas the
least frequent diagnosis was acute polyradiculopathy with
8 cases (2.1%) [Table 2]. In patient with normal EXD,
diagnosis confirmed by clinical findings and results of CSF
analysis.

Moreover, electro diagnostic (EDX) findings revealed
significant differences by factors such as age and length
of stay (P < 0.05): patients with polyradiculopathy had

Table 1: Frequency distribution of clinical and
demographic characteristics of the study population

Characteristics Frequency (%)
Gender
Male 241 (62.1)
Female 147 (37.9)
Age; year (mean+SD) 42.78+21.34
Length of stay; day (mean+SD) 12.6749.58
Interval between emergence of symptoms 10.06+15.7
and presenting to physician; day (mean+SD)
Disease seasonal prevalence
Spring 113 (29.1)
Summer 91 (23.5)
Autumn 83 (21.4)
Winter 101 (26)
Infection
No infection 208 (53.6)
URI 83 (21.4)
Diarrhea 31 (8)
Fever 14 (3.6)
Other 52 (13.4)
History of surgery
Yes 60 (15.5)
No 328 (84.5)
Neurological signs
Dysphasia 9(2.3)
Dysarthria 13 (3.4)
Facial palsy 6(1.5)
Position sensory loss 6 (1.5)
Pink prink sensory loss 120 (30.9)
Several signs 38 (9.8)
Kind of treatment
IVIG 37(9.5)
Plasmapheresis 259 (66.8)
No treatment* 30 (7.8)
Combined treatment” 36 (9.3)

*Patients were ambulatory with mild symptoms and treatment
not indicated, “Plasma exchange and then IVIG. URI: Upper
respiratory infection, IVIG: intravenous immunoglobulin,

SD: Standard deviation
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the highest mean age of 55.12 + 20.59 years, whereas
the least age was seen in AMAN patients with the mean
of 36.30 + 18.71 years. On the other hand, patients with
AMSAN and AMAN had a higher length of stay. However,
gender, history of surgery, and the interval between the
emergence of symptoms and presenting to a physician
did not have significant differences over EDX findings
(P > 0.05) [Table 3].

An investigation into the seasonal prevalence of this illness
and electromyography-nerve conduction study (EMG-NCV)
findings illustrated that frequency distribution of EMG-NCV
results had significant seasonal changes (P < 0.05), such
that in winter and fall, AMSAN diagnosis had the highest
frequency of over 20%, Fall and summer witnessed the
highest frequency of AIDP (14.4%) [Figure 1].

Finally, most patients did not have any preceding
infections, and among patients with infections, AMSAN
had the highest frequency (22.9%). Furthermore, preceding
diarrhea was found to have the highest frequency in
AMAN and AMSAN with 25.8% and 35.5%, respectively.
Statistically, fever or other infections were shown to have
no impact on EMG-NCYV results (P > 0.05).

Table 2: Frequency distribution of
electromyography-nerve conduction study results of the
study population

EMG-NCV Frequency (%)
Performed but report unavailable 111 (28.6)
Early stage of GBS* 39 (10.1)
AMAN 53 (13.6)
AMSAN 93 (24)
AIDP 49 (12.6)
Acute polyradiculopathy 8(2.1)
Normal* 35(9)

*Diagnosis based on clinical findings and CSF results,

"EDX performed too early and could not differentiate axonal
from demyelinating types. GBS: Guillain-Barre syndrome,
AMAN: Acute motor axonal neuropathy, AMSAN: Acute motor
and sensory axonal neuropathy, AIDP: Acute inflammatory
demyelinating polyradiculoneuropathy, EMG: Electromyography,
NCV: Nerve conduction velocity, EDX: Electro diagnosis,

CSEF: Cerebrospinal fluid

Discussion
Incidence

Annual incidence of GBS has varied from 0.34 to
1.34 cases/100/000 persons aged 18 years or less.[*%
the incidence is lower in children than in adults. Males
are affected 1.5 times more often than females in all age
groups.[>1516]

In our study, we have evaluated 388 patients: 62/1% of
male (241 patients) and 37/9% female (147 patients) with
mean age of 42/78 + 21/34 years. Men were more affected
than women, but mean age of our patients was not very
high. In North America and Europe, the incidence of GBS
increases with age.’

Patients with polyradiculopathy have more mean age than
other forms and AMAN types have less mean age than
other types as well.

One proposed mechanism for GBS is that infection
evokes an immune response which cross-react with
peripheral nerve (molecular mimicry). This process
can be directed against myelin or axon. Campylobacter
infection is the most commonly identified microorganism
in GBS patients in up to 30% of cases.['”? Other infections
include cytomegalovirus, Epstein-Barr virus, mycoplasma
pneumonia, Influenza-like illness, HIV, and Zika virus!'3!
Up to two-thirds of patients report an antecedent infections
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P value< 0.001

et
30
25
20
15
10
5
0

Winter Autumn Summer Spring

Percentage of pateints

Seasonal

[ =1t hasn done = Early stage of GBS = AMAN of GBS variant = AMSAN = AIDP = Polyradiculopathy Acute = Normal |

Figure 1: Comparison of electromyography-nerve conduction studyresults
with seasonal frequency percentage

Table 3: Patient’s electrodiagnostic results by clinical and demographic factors

Factors EDX not Early stage = AMAN AMSAN AIDP Polyradiculopathy = Normal P
available of GBS

Gender; male 68 (61.3) 23 (59) 30 (56.6) 62 (66.7) 35(71.4) 5(62.5) 17 (48.6)  0.401

Age; years 44.68+21.89 44.15+21.84 36.30+18.71 46.17+20.94 42.47+23.00 55.12+20.59 33.71£17.70  0.008

Length of stay; day 9.92+7.19
Interval between emergence 13.44+23.27 6.9747.59
of symptoms and presenting
to physician; day

History of surgery 17 (15.32)

6(1538) 9 (16.98)

13.1348.71 15.79+£15.04 15.38+9.06
10.24+14.31 8.50+11.31

13.0649.17 9.12+6.66 8.55+4.26 <0.001
76148.08  17.57+13.09  8.72+12.38 0.135
12(12.90)  9(18.37) 2 (25) 5(14.28)  0.961

AMAN: Acute motor axonal neuropathy, AMSAN: Acute motor and sensory axonal neuropathy, AIDP: Acute inflammatory demyelinating

polyradiculoneuropathy, GBS: Guillain-Barre syndrome
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before the onset of neurological symptoms.t'*] Respiratory
infections are most frequently reported, followed by
gastrointestinal.?? Moreover, in small group of patients
GBS develops after immunization, surgery, trauma, or
bone-marrow transplantation.

In our study, 208 patients did not have any preceding
infection (53.6%), 83 patients (21.4%) upper respiratory
infection (URI), 31 patients (8%) had gastroenteritis,
14 patients (3.6%), had fever and 52 patients (13.4%) had
another infections. Lower incidence of infection in our
patients could be due to missing data in patients’ dossier.

Like other articles, in our study, AMSAN type of GBS
had more links to infection than other types. For example,
URI had more correlation with AMSAN (22.9%) and
less correlation with polyradiculopathy (1.2%). AMAN
and AMSAN types of GBS had more correlation with
gastroenteritis 35.5% and 25.8%, respectively.

Most cases of GBS are sporadic, but in north China
fallowing campylobacter jejuni infection'” clustering
of GBS occurred in summer. On the other hand, in
Hung Kong, chines patients did not show any seasonal
preponderance.!

In a study from Saudi Arabia, 40% of the cases occurred in
the cold seasons with the highest peak in February.¥

In our study, interestingly, we had clustering of patients
in winter and autumn with AMSAN type of GBS
(more than 20%) that could be related to the high frequency
of URI during these seasons. AIDP variant of GBS was
more frequent in autumn and summer (14.6%—14.4%,
respectively).

GBS is a heterogeneous syndrome with several variant
forms.*?! In Europe and North America, AIDP is more
common® in the Middle East, demyelinating pattern has
been reported in Kuwait,?”! Pakistan, and India.”*’

In our study, AMSAN variant of GBS is more frequent
than other types (93 patients, 24%). Hence, frequency of
axonal GBS in our province is similar to Japan and Mexico
and this finding is in contrast to report from the capital
of Tehran, but of course, axonal type is not uncommon
in GBS patients in Tehran.?” Preceding infections may
have a role in this distribution.*] A comparison of clinical
presentation between the subtypes of GBS shown not any
difference!'®3231 that is similar to our study.

Like other study,*” the mean duration of hospitalization
was more is AMSAN and AMAN types of GBS patients
in our study and this finding showed that AMAN and
AMSAN are associated with worse prognosis.

The association with antecedent URI and gastroenteritis
before onset of GBS has been known for over 100 years and
potential links have been reported between Campylobacter
Jejuni and axonal forms,’* so determining this subtypes

4

has important role for predicting prognosis and also
determination of infection and seasonal distribution help us
to predict the types of GBS.

Conclusion

The study demonstrated frequency, sex distribution,
preceding infection, and surgery similar to other previous
studies. However, our data differs from the study in Tehran
that showed AIDP is more prevalence than other types.
Ages of patients in our study are less than other studies
and we found a seasonal preponderance in cold months,
particularly in axonal types.

In future studies, we could evaluate Gangliosid antibodies
for prediction of disease prognosis and differentiation
between GBS variants.
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