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INTRODUCTION

Güillain-Barré syndrome (GBS) is an acute,
acquired, monophasic peripheral neuropathy which has

become the most common cause of acute flaccid paraly-
sis since the eradication of polio(1,2). It has an incidence
rate of 1 to 2 per 100,000/year in most populations(3).
While most recover from the disease without adverse
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sequela, 15-20% are left with severe neurological
deficits(2). The underlying pathogenesis points to cross-
reactive immune responses secondary to antibodies pro-
duced as a results of molecular mimicry of certain
pathogens with components of the peripheral nerve(4). 

We have analyzed the data from hospital records
from patients admitted with GBS in Namazi hospital in
Shiraz south of Iran. Our aim was to study the epidemio-
logical characteristic of disease occurrence using a large
tertiary referral center as reference.

MATERIAL AND METHODS

Shiraz is located in the southern region of Iran (coor-
dinates: 29˚37’N 52˚32’E). Its climate is moderate with
regular seasons(5). Its total area is 178.891 km2 with an
elevation of about 1,500 meters above sea level. It has a
population of 1,455,073 (2009 est.(6)). We extracted data
from the Namazi hospital records retrospectively in a 10
year period (from January 1, 2000 to December 31,
2009), the largest tertiary referral center in the south of
Iran. Patient demographics including age, sex, date of
admission and discharge were extracted. Information
regarding yearly admissions for the entire hospital was
also gathered. Diagnosis was coded based on the 9th
Revision of the International Classification of Diseases
(ICD-9: 357.0). Diagnosis of GBS at our center is based
on guidelines provided by the National Institute of
Neurological Disorders and Stroke(7).

Statistical analysis
In order to compare the frequency of GBS in differ-

ent months and seasons we used the Chi Square test.
The analyses were performed on a personal computer
using SPSS for Windows (SPSS Inc., Chicago, IL,
USA). All tests for statistical significance were two-
tailed, with the level of significance at a < 0.05.

RESULTS

From 389 cases of GBS, 232 (59.6%) were male and
157 (40.4%) were female. Mean age and duration of
hospitalization of admitted patients did not differ
amongst seasons (Table 1). Analyzing the 10 year data
cumulatively, there was a significant seasonal and
monthly variation in the number of admitted cases
(Figures 1 and 2). Spring and winter had the most diag-
nosed patients of GBS. Admissions from the month of
February through June inclusive accounted for 50% of
all patients, with February, March and May having over
40 admissions per month. Mean duration of hospital stay
for males was 12.3 11.6 and for females 13.7 11.1 (P
value=0.239). 

Two groups of patients were compared according to
age, one <18 years of age (n=164, 42.2%) and one ≥18
(n=225, 57.8%). Duration of stay was significantly more
in the ≥18 age group (15.0 12.5 versus 10.0 9.5 days;
P value<0.001). Regarding other characteristics these
two groups did not differ with respect to distribution of

Table 1.  Mean age at admission in years and duration of admission in days based on season.

Season N Mean Std. Deviation 95% Confidence Interval for Mean Minimum Maximum P value

Lower Bound Upper Bound

Age Spring 113 28.18 22.6 24.03 32.34 1.0 76.0

Summer 90 30.25 22.6 25.67 34.83 2.0 81.0 0.891

Autumn 71 29.40 22.9 24.03 34.78 1.0 82.0

Winter 115 30.27 23.3 26.04 34.50 1.0 81.0

Total 389 29.51 22.8 27.28 31.74 1.0 82.0

Duration Spring 113 12.50 12.4 10.20 14.80 1.0 64.0

Summer 90 12.80 11.6 10.30 15.20 1.0 63.0 0.968

Autumn 71 13.20 11.1 10.60 15.80 1.0 55.0

Winter 115 13.20 11.2 11.10 15.20 1.0 66.0

Total 389 12.90 11.6 11.70 14.00 1.0 66.0
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sex (P value=0.154), season (P value=0.384) and month
(P value=0.510) of acquiring the disease. There was no
difference between different sexes acquiring the disease
in different seasons (P value=0.654) or months (P
value=0.349). 

DISCUSSION

We found that the occurrence of GBS varies signifi-
cantly with respect to month and season. Seasonal varia-
tion  was not  seen in some  studies  from Brazil,
Northwest of Iran, North and South of Italy, and Spain(3).
In contrast, seasonal variation has been seen in several

other reports (Spring in Northwest Gree ce(8) and
Taiwan(9), Spring and Summer in Brazil(10), Summer in
China(11) and South Korea(12), Autumn in Sweden(13),
Winter and June in the Netherlands(14)). Higher frequency
of winter and spring season wahich was seen in our
series was similar to reports from  Oxfordshire in the
UK(15) and Kuwait(16). 

The lack of  a certain pattern of seasonal variation
may be attributed to heterogeneity of causes of precedent
infections. Perhaps the longest known and most estab-
lished organism to cause this disease is Campylobacter
Jejuni. Forms triggered by this infection tend to be more
sever(2). There are a number of other well defined micro-
bial and viral infections related to GBS(4). Of recent
interest and currently under investigation is the influenza
virus, particularly influenza A H1N1. It appears to
involve a different mechanism than that of C. Jejuni in
causing damage to the peripheral nerve. It produces a
less debilitating form of disease(1). 

Although there have been reports of seasonal varia-
tion in GBS occurrence(2,3), there is no constant seasonal
variation in different regions of the world(3). This may be
because the two proposed causative factors most fre-
quently recognized as triggering events, respiratory and
enteric infections, have opposite seasonality(17).

As a of GBS for temporal patterns A study from
Mexico(18) and anotherfrom China(19) had found a peak in
the acute motor axonal neuropathy subtype during sum-
mer, which may have been secondary to gastroenteritis
outbreaks. The Axonal neuropathy subtype has also been
reported to be more common in those with C. Jejuni gas-
troenteritis in northern Iran(20).

There are limited studies on the epidemiology of
infectious agents proposed to trigger GBS in Iran, so we
could not suggest a possible link between an outbreak of
any causative organism and our seasonal and monthly
variations. We found only one study on gastroenteritis
cases leading to diarrhea referred to the same hospital
where this study was conducted, which showed C. Jejuni
to be one of the top three causative organisms. But the
study was limited to a three month period in 2004 which
was just after the peak months of GBS cases according
to our study(21). 

Figure 1. Distribution of GBS admissions according to season dur-
ing 2000-09 in Namazi hospital (P value =0.004).

Figure 2. Distribution of GBS admissions according to month dur-
ing 2000-09 in Namazi hospital (P value =0.046).



63

Acta Neurologica Taiwanica Vol 21 No 2 June 2012

As a summary, our study shows that there is signifi-
cant seasonal variation in the admission rate of patients
with GBS in Shiraz.
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