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Abstract

Background: It seems that the incidence of Guillain-Barré syndrome (GBS) has seasonal
trends depending on weather as well as environmental and demographic factors such as upper
respiratory tract infection (URI). The aim of this study was to evaluate seasonality of GBS and
its electrophysiological subtypes.

Methods: In this cross-sectional study, the records of all admitted patients to all wards of Dr.
Shariati Hospital from March 2009 to March 2019 according to ICD-10 codes for GBS and
other similar neuropathies were investigated and 87 patients were registered based on
fulfillment of Brighton criteria and symptom onset during the recent 4 weeks. Statistical
analysis was performed by IBM SPSS version 20. A p-value < 0.05 was considered statistically
significant.

Results: Most of the patients (63.2%, n=55) were men. The mean age of them was 49.1+19.2
years, and 41.3% (n=36) and 10.3% (n=9) participants had recent URI and gastrointestinal
infection, respectively. The frequency of GBS in different seasons was 35.6% (n=31) patients
in the winter, 27.6% (n=24) in the autumn, 19.6% (n=17) in the spring, and 17.2% (n=15) in
the summer. The most frequent electrophysiological subtype was acute inflammatory
demyelinating polyneuropathy (AIDP) in all seasons. The most common GBS disability score
was 1.

Conclusion: The highest and the lowest occurrence was seen in the winter and summer,
respectively. AIDP was the most common electrophysiological subtype in all seasons. More
studies are suggested to evaluate other aspects of GBS on more details.
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Introduction

uillain-Barré syndrome (GBS) is an of GBS is 1-2 cases in 100,000 in the world;

immune-mediated  inflammatory however, its prevalence may vary in

disorder of the peripheral nerves different geographical regions and seasons
and their roots (1-5). The annual incidence (2,5-8).
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It seems that the incidence of GBS has
seasonal trends depending on weather as
well as environmental and demographic
factors such as upper respiratory tract
infection (URI) and gastrointestinal (Gl)
infection as recent triggers, which might be
higher in special weather conditions (2).
The incidence peaks in January and
February in some countries like Italy, which
may be related to possible viral infections
or vaccination (9). Studies conducted in
Germany and France showed a prominent
occurrence of GBS in colder seasons such
as the winter versus warmer seasons like the
summer; however, a study in Saudi Arabia
in 2019 found minimal seasonal variation
between the summer and the winter with a
prevalence of 44.9% in colder seasons
versus 55.1% in warmer seasons (10-12). A
Chinese study in children showed no
significant difference in the occurrence of
GBS between different months (13). The
incidence of GBS in a study conducted in
Taiwan varied in different seasons. The
incidence was 0.47 in 100,000 person-years
in the spring, which was approximately
10% higher than other seasons (14). In an
Iranian research, the highest incidence rate
was seen in October followed by May and
the lowest rate was seen in November (15).
However, the highest prevalence was seen
in the spring in another Iranian study (16).

The prevalence of GBS has been reported
from different countries separately;
however, we only have data from a few
Iranian medical centers. In addition, Dr.
Shariati Hospital is one of the largest
referral centers in Tehran in neuromuscular
disorders, especially GBS. Therefore, this
study was conducted to evaluate the
epidemiology of GBS as well as its seasonal
variation and electrophysiological
subtypes.

Methods

In this cross-sectional study, the records of
all patients admitted to all wards of Dr.
Shariati hospital from March 2009 to March
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2019 according to ICD-10 codes like G61.0
(the main code), G61.1, G61.8, and G61.9
for GBS and other similar neuropathies
were investigated and 87 patients were
registered based on fulfillment of Brighton
criteria and symptom onset during the
recent 4 weeks as inclusion criteria.
Exclusion criteria were incomplete records,
a diagnosis of chronic inflammatory
demyelinating polyneuropathy (CIDP) in
the follow-up period, acute onset CIDP,
diabetic CIDP, and hereditary, toxic, or
metabolic neuropathies.

Brighton criteria consists of different levels
of diagnostic certainty:

- Level 1: Bilateral and flaccid weakness of
limbs / decreased or absent deep tendon
reflexes in weak limbs / monophasic course
and time between onset-nadir 12 h to 28
days / CSF cell count < 50/uL / CSF protein
concentration > normal value / nerve
conduction study (NCS) findings consistent
with one of the subtypes of GBS / absence
of alternative diagnosis for weakness

- Level 2: First 3 above mentioned points /
CSF cell count < 50/uL / with or without
CSF protein concentration > normal value
(*) / with or without NCS findings
consistent with one of the subtypes of GBS
(*) / absence of alternative diagnosis for
weakness (*: If CSF is not collected or
results not available, nerve
electrophysiology  results  must  be
consistent with the GBS diagnosis.)

- Level 3: First 3 above mentioned points /
without CSF cell count < 50/uL / without
CSF protein concentration > normal value /
without NCS findings consistent with one
of the subtypes of GBS / absence of
alternative diagnosis for weakness

- Level 4: With or without first 3 above
mentioned points / with or without CSF
findings / with or without NCS findings /
absence of alternative diagnosis for
weakness
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The risk of inability to walk 6 months after
admission was calculated based on the
following site:
https://gbstools.erasmusmc.nl, IGOS
(International GBS Outcome Study), GBS
prognosis tool. Also, according to this site,
GDS (GBS Disability Score) was defined in
this way: 0 or 1: no or minor disability, 2
able to walk 10 m unaided, 3: unable to
walk 10m unaided, 4: wheelchair or
bedbound, 5: ventilated, 6: dead.

We also followed the current patients'
situation (current GDS) via telephone and
neuromuscular department site, recording
all visit documents. Iran national committee
for ethics in biomedical research confirmed
this study based on declaration of Helsinki.
Data analysis was performed using the IBM
SPSS software version 20. Independent-
samples T Test was also used. A p-value <
0.05 was considered statistically
significant.

Results

Eighty-seven patients fulfilled the criteria
and were included in this study of whom
63.2% (n=55) were men. The mean age of
the patients was 49.1+19.2 years (range: 9-
86) (men: 47.3+20.1 years old, women:
52.2+17.5 years old). The majority of the
patients (55.1%, n=48) were in the age
range 40-70 years (Figure 1). Moreover,
41.3% (n=36) and 10.3% (n=9) of the
patients had a recent URI or Gl infection,
respectively (Table 1). Sign and symptom
frequencies were mentioned in Table 2. The
mean muscle force was 4.2/5 on
examination.

The frequency of GBS in different seasons
was 35.6% (n=31) in the winter, 27.6%
(n=24) in the autumn, 19.6% (n=17) in the
spring, and 17.2% (n=15) in the summer
(Figure 2).

The highest frequency was seen in January
followed by September (16.1%, n=14 -
14.9%, n=13). The lowest frequency was
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Table 1: Frequency of predisposing factors

Diseases or predisposing factors No. Percent
Hypertension 20 23%
Diabetes mellitus 15 17.2%
Hyperlipidemia 5 5.8%
Ischemic heart disease 5 5.8%
Recent URI 36  41.3%
Recent Gl infection 9 10.3%
Recent surgery 4 4.6%
Recent malignancy 4 4.6%
Recent pregnancy 2 2.2%
Recent UTI 1 1.1%
Recent trauma 1 1.1%
0

Recent vaccination

0%
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Figure 1: Frequency of different age groups

Table 2: Frequency of symptoms and signs

Symptoms & Signs No.  Percent
Sensory symptoms 60 69%
Sphincter symptoms 15 17.2%
Bulbar symptoms 14 16.1%
Autonomic symptoms 7 8%
Motor symptoms 5 5.8%
Decreased or absent DTR 78 89.7%
Abnormal pinprick test 47 54%
Abnormal deep sensory test 34 39%
Bifacial weakness 31 35.6%
Cerebellar 8 9.2%
Extraocular weakness 6 6.9%
Sensory level 1 1.1%
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Table 3: Frequency of electrophysiological subtypes

Electrophysiological subtype AIDP AMSAN AMAN MES Total
Men 36 (65.4%) 6 (10.9%) 9 (16.4%) 4 (7.3%) 55
Women 23 (71.9%) 6 (18.8%) 2 (6.2%) 1(3.1%) 32
Spring 7 (41.2%) 3 (17.6%) 6 (35.3%) 1(5.9%) 17
Summer 12 (80%) 2 (13.3%) 0 (0%) 1(6.7%) 15
Autumn 19 (79.2%) 0 (0%) 4 (16.7%) 1(4.1%) 24
Winter 21 (67.7%) 7 (22.6%) 1(3.2%) 2 (6.5%) 31
January 7 (50%) 4 (28.6%) 1 (7.1%) 2 (14.3%) 14
September 9 (69.2%) 0 (0%) 3 (23.1%) 1 (7.7%) 13
July 3 (100%) 0 (0%) 0 (0%) 0 (0%) 3
Total 59 (67.8%) 12 (13.7%) 11(12.6%) 5(5.7%) 87

seen in July (3.4%, n=3). The most frequent
electrophysiological subtype was acute
inflammatory demyelinating
polyneuropathy (AIDP) in all seasons
(Table 3). Nine patients were admitted to
the intensive care unit (ICU) in their disease
course of whom 7 were intubated.
Treatment included plasmapheresis (79.3%,
n=69), plasmapheresis and then intravenous
immunoglobulin (IVIG) (10.3%, n=9), and
IVIG (9.2%, n=8). Also, 1 patient did not
receive treatment. The mean risk of
inability to walk 6 months after admission
was 4.2%. It was 15.9% (the highest) in
acute motor sensory axonal neuropathy
(AMSAN) subtype and 2.1% in AIDP
subtype. As for the GDS status at the time
of discharge, 40.2% (n=35) of the patients
had a score 2. This score was similar in all
subtypes except AMSAN with a score of 3.

M winter Hspring Msummer ©autumn

Figure 2: Frequency of different seasons
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The most frequent current GDS was 1 in
AIDP and acute motor axonal neuropathy
(AMAN) and 6 in AMSAN subtype. The
current GDS was 0 in all patients with the
miller fisher syndrome (MFS) subtype.

Ten patients died in the period of this study
(11.5%, 6 men and 4 women) with a mean
age of 68.5+£12.9 years. Four patients had
AIDP subtype and the rest had AMSAN
subtype.

Moreover, the mean duration of the

following periods (between starting
symptoms and admission / starting
symptoms and starting treatment /

admission and intubation) was significantly
longer in the expired patients (C1=95%,
P=0.049, 0.017, and 0.004, respectively).

The mean MRC sum score was
significantly lower in the mentioned group
(C1=95%, P=0.004) and they were

significantly older (C1=95%, P=0.001).

Discussion

According to the results of this study,
41.3% of the subjects reported recent URI
and 10.3% reported recent Gl infection.
Most of the patients reported sensory
symptoms like paresthesia and numbness at
the onset of the disease and the majority of
them patients had impaired sensory
examination. Another important finding of
this study was the frequency of GBS in
different months and seasons, which was
the highest in January and September and
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the lowest in July. The highest occurrence
was seen in the winter and autumn and the
lowest was seen in the spring and summer.

Several studies have investigated seasonal
variation in the occurrence of GBS. Basiri
et al. studied more than 388 patients in
Isfahan, Iran from 2010 to 2015. The
highest occurrence was seen in the spring
(29.1%) and winter (26%) and the lowest
occurrence was seen in the autumn (21.4%).
AIDP was more common in the spring and
summer and AMSAN was more common in
the autumn and winter, but in our study,
AIDP was the most common subtype in all
seasons (17). Moreover, no seasonal
variation was detected in studies conducted
in Iran (Tabriz), Denmark, and western
Balkan (18-20). A Turkish study found 2
peaks in the winter and summer (21). In a
study in Greece, the results showed that
GBS was spread throughout the year with
the highest occurrence in April and the
lowest in October. Age, sex, and place of
residence of the patients did not differ
statistically between the four seasons. Like
another study in northwest Greece and also
in Chile, the highest number of cases
(33.3%) was seen in the spring and the
lowest (16.2%) in autumn unlike our
findings (22—-24). The highest occurrence of
GBS was in November and the lowest was
in January, April, May, July, and September
in Quebec. However, in our study, the
highest occurrence was seen in January and
September and the lowest occurrence was
seen in July (25). GBS was evaluated in
children under the age of 15 years in Iraqg.
The highest number of cases was seen in
January, which was similar to the present
study (26). A Japanese study revealed that
GBS occurred in every month of the year.
MFS developed most frequently in May and
June, with fewer cases in November and no
cases in December and February.
Moreover, 63% of the cases with AMAN,
51% of the cases with AIDP, and 70% of
the cases with MFS occurred in the spring
and summer. Furthermore, 60% of the
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patients in the AMAN group diagnosed in
spring-summer had Gl infection. URI was
noted in 66% of the patients in MFS group
diagnosed in spring-summer. In our
research, AIDP was the most common
subtype in all seasons, AMSAN and MFS
subtypes had the highest occurrence in the
winter and the AMAN subtype had the
highest occurrence in the spring. Most of
the patients with a recent URI or Gl
infection had AIDP (27). In a systematic
review, there was a seasonal variation in the
rate of admission due to GBS with
significantly more patients admitted in the
winter versus summer, with no difference in
the admission rate between autumn and
spring. The higher frequency of admissions
in the winter was associated with a higher
incidence of patients reporting a flu-like or
respiratory prodromal illness in the winter
versus summer. Similar to our research as
well as a study in Denmark, there was a
higher occurrence in the winter compared to
summer (28,29). Finally, in an Iranian study
in Children’s Medical Center, there was a
peak of GBS incidence at summer followed
by autumn unlike our data (30).

In conclusion, the results of the present
study were rather consistent with studies
performed in other geographical regions
across the world. In fact, the highest
frequency of GBS was seen in the winter
followed by autumn and the lowest
occurrence was seen in the spring followed
by summer. The most common
electrophysiological subtype in all seasons
was AIDP, which was similar to the results
of several other countries. Moreover, the
mortality was higher in older people. This
study provides information about GBS and
its clinical, epidemiologic, and
electrophysiological features to physicians
and other researchers to manage this
syndrome more effectively. However, more
studies are needed to shed light on details.
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