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Abstract. Guillain Barre Syndrome (GBS) is the leading cause of acute flaccid paralysis. Former study showed the highest
GBS incidence, particularly in April-May, during seasonal transition from rainy to summer period. Indonesia has only limited
study about demographic profile of GBS incidence. Rumah Sakit Islam Jemur Sari (RS1 JS) Surabaya is the only type B hospital
in Wonocolo, a district of Surabaya. Mapping the incidence of GBS regionally and temporally could assist the strategic planning
of diagnosis and treatment for the disease. This descriptive study was conducted in cross sectional design, using medical record
of all patient with GBS in emergency room (ER) and ward of RSI JS Surabaya from Januari 2017-November 2019. The
inclusion criteria was all the patient with GBS (diagnosed by Neurologist or Medical Doctor), and the exclusion criteria were
a history of GBS, hyperglicemia, and hypokalemia. The total of medical record was 25, male 60% (15) and female 40% (10).
Range of patient’s age was 10-55 years, the highest incidence were 10-20 years (24%, 6 patients) and 40-50 years (24%). The
peak of incidence for 3 years was consistent in January (7 cases, 28%) and March (28%). Weakness was the main complain of
most patient (80%). Based on three years of observation in our study, GBS is more common in the first transition season
(March-May) that any other seasons.
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1. INTRODUCTION . . 1.1. Definition and Epidemiology
Guillain-Barre Syndrome (GBS) is the leading GBS is an acute polyneuropathy caused by
cause of acute flaccid paralysis in the world after the autoimmune reaction to peripheral nerves. GBS is
eradication of polio [1]. A study in Bandung showed marked by acute lower motor neuron (LMN)
the ratio of 3:1 for male:female, and the mean of age paralysis and albuminocytological dissociation of
was 23,5 year. The highest incidence was on April- cerebrospinal liquor [1]. Before GBS manifests
May, a period of transition season when rainy clinically, a history of upper respiratory tract
changes into summer [2]. The definition of transition infection, gastrointestinal tract infection, or febrile of
season based on Kamus Besar Bahasa Indonesia unknown origin usually described by patient [4].

(KBBI) is a transition season (marked by erratic air 1.2. Pathophysiology

COI’IdItIOftI , poyverful Wlndéor atransition period from Molecular mimicry is the key to the pathophysiology
summer to rainy season [3]. of GBS. This mechanism of inflammatory

100%'33 annlIJaIIZ ilr&ci(:egt if R1-2 ﬁagek?tnuevery neuropathy is caused by cross reactivity between
' people [4]. A study at Rumah Sakit Umum neural antigen and antibody inducted by specific

Pusat Nasional Cipto Mangunkusumo (RSCM) fecti . oo C. ieiuni infecti
Jakarta showed 7,6 new case/year [1]. A meta- infections  (in  cxampie: L. jejunt - iniee ]O.n)'
analysis in Oxford showed that the risk of GBS Ca?“p ylobacter jejuni eXpreSS.eS.hp OOhgqsa(}Chaﬂde
escalated 14% in winter than summer [5]. A study in to its outer merr.lbrane. thgt mimics gangliosides and
India showed the escalation of GBS incidence in triggers the antigangliosides antibody to attack the
summer than spring [6]. Indonesia has only limited perves [5%]'. . e
study about demographic profile of GBS incidence 1.3. Clinical Findings .
based on seasonal variation. GBS evolves in days, started with hypoesthesia and
Rumah Sakit Islam Jemursari (RSI JS) Surabaya weakness of the lower limbs. The distal muscles
is the only type B hospital in Wonocolo, a district of usually the first ones to develop weakness then the
Surabaya [7]. Mapping the incidence of GBS prox1me}1, this characteristic differs from the
polyradiculopathy type of weakness theory

regionally and temporally could assist the strategic ° X
planning of diagnosis and treatment for the disease. (proximal first then distal). Weakness of muscles are
getting worse in days, and after two weeks usually
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the muscles gaining their strength back. About 66%
patient complained neuropathic low back or thigh
pain. Weakness of muscles for eye movement
complained by 20% patient, 30% of patient needed
intubation and ventilator. Autonomic disfunction in
GBS can cause tachycardia, bradycardia,
hypertension, hypotension, gastric hypomotility, and
urinary retension. Autonomic failure can cause
mortality [9].

Electromyography (EMQG) is used to differs GBS
from other diseasea. Nerve conduction study is
specially useful to the diagnosis of GBS variant and
prognosis. Another method to exclude the different
diagnosis of GBS is lumbar puncture [§].

1.4. Seasons in Indonesia

Indonesia is an archipelago and tropical country, lays
between Asia and Australia continent, between
Pacific and Hindia ocean, and traversed by equator.
Indonesia has a lot of strait and bay. These
conditions make Indonesia prone to the season’s
changes. El Nino and La Nina storm is a
phenomenon that influence Indonesia’s climate, the
other things that give influence are Dipole Mode,
Asia-Australia Monsun Circulation, Inter Tropical
Convergence Zone, and Sea Surface Temperature
[10][11].

Badan Meteorologi, Klimatologi, dan Geofisika
(BKMG/Indonesian Agency for Meteorological,
Climatological and Geophysics) defines summer as
aperiod of amount of monthly rainfall <150 mm, and
rainy season is >150 mm. Between those two
seasons, there are 2 period of transition season.
Transition season marked by a pattern of rainfall in
the day or night for 2-5 days, the intensity of rain is
mild-moderate, accompanied by strong winds and
thunderstorms, the wind blows from the south to the
southeast. Based on BKMG data for 40 years, the
first transition season is during March-May, and the
second is September-November [2]. During
transition season, weather, rainfall and humidity
change inconsistently. These changes effect the
ecology of infectious agents and host directly or
indirectly, including human’s immunity system [12].
1.5. Immunity and Season
Seasonal changing periodically influence all forms
of life. In human’s life, there are so many diseases
influenced by specific season, for example the
infectious disease [13]. Transition seasons also
effect microbes, vectors, and animals in host-
reservoirs interaction with bacteria or virus [12].
Strong winds and high humidity happens in
transitional seasons, increase blood circulation to the
skin that leads to peripheral vasoconstriction. On
hormonal sides, adrenal gland will produce
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catecholamine that will make vasoconstriction
furthermore. A continuous release of catecholamine
leads to fatigue, this will decrease the production
followed by the releasing of serotonin which has
vasoconstriction, bronchoconstriction, and intestinal
spasm effect. All these things caused the organs to
become easily infected, marked by leukocytosis in
seasonal changing. Changes in the composition of T
and B lymphocytes during the transition season
affect the incidence of infection and autoimmune
diseases. IL-6 in blood level and CRP increase
during the winter in Europe, these are biomarkers for
the risk of autoimmune disease. Circadian rhythm
and the decreased of vitamin D metabolism can
reduce human immune and increase the risk of
infectious and autoimmune diseases [14].

1.6. Wonocolo, A District of Surabaya
Surabaya consists of 31 districts, the total of
Surabaya population is 2.484.583 in 2002.
Wonocolo is one of districts in Surabaya, the total of
its population was 63.185 in 2002. Wonocolo is
divided into 5 smaller districts (Sidosermo, Bendul
Merisi, Margorejo, Jemur Wonosari, and
Siwalankerto). Wonocolo has 1 public market, 3
pusat kesehatan masyarakat (state’s first level of
health service), and 1 type B hospital as secondary
health service (RSI JS Surabaya) [15][16].

2. MATERIALS AND METHODS

This descriptive study was conducted in cross
sectional design, using medical record of all patient
with GBS in emergency room and ward of RSI JS
Surabaya from Januari 2017-November 2019. The
inclusion criteria was all the patient with GBS
(diagnosed by Neurologist or Medical Doctor), and
the exclusion criteria were a history of GBS,
hyperglicemia, and hypokalemia.

3. RESULTS

The total of medical record was 25, male 60% (15)
and female 40% (10). Range of patient’s age was 10-
55 years, the highest incidence were 10-20 years
(24%, 6 patients) and 40-50 years (24%). The peak
of incidence for 3 years was consistent in January (7
cases, 28%) and March (28%). Weakness was the
main complain of most patient (80%).

4. DISCUSSION

This study was conducted in cross sectional design
to observe the seasonal incidence of GBS in
transition or non-transition season at RSI JS
Surabaya. The inclusion criteria was all the patient
with GBS (diagnosed by Neurologist or Medical
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Doctor), and the exclusion criteria were a history of
GBS, hyperglicemia, and hypokalemia. A total of 25
subject, 60% was male (15 patient) and 40% was
female (10 patient). A study in Chile confirmed this
founding, 59% of their subject was male, the ratio
was 1.47:1 for male:female [17] and a study in Brazil
56,4% of their subject was male [18].

In our study, the frequency of incidence of GBS
was especially in the second decade of life (age 10-
20, 6 patient, 24%) and fifth decade of life (age 40-
50, 24%). A study in India for 328 subject resulted
similar, the mean of age was 30 year and the highest
frequency was at the second and fourth decade of life
[19].

The association between GBS and seasonal
variation was still debatable. An increased incidence
of GBS at particular time may be associated with the
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high incidence of infection due to weather changes.
But there was no strict boundary on climate change
and weather patterns in several countries, including
Indonesia, and that made the analysis of the
association between seasons and GBS even more
complex. A study by Webb concluded that there was
an increase in the incidence of GBS during winter in
European countries (1,28:1), while a study in Latin
America the ratio was 0.75:1 for winter:summer.

A study in North China concluded that GBS
especially AMAN (acute motor axonal neuropathy)
type was associated with summer, possibly
associated with the increasing of C. jejuni infection
at the time of the study. A study in Hong Kong
concluded that there was no association between
season and GBS incidence [17][20][21][22].

TABEL 1 Characteristics of Subjects by Month of Submission

Frequency Percent Valid Percent Cumulative Percent
Valid January 7 28.0 28.0 28.0
February 2 8.0 8.0 36.0
March 7 28.0 28.0 64.0
April 4 16.0 16.0 80.0
June 1 4.0 4.0 84.0
July 1 4.0 4.0 88.0
August 1 4.0 4.0 92.0
September 1 4.0 4.0 96.0
November 1 4.0 4.0 100.0

Total 25 100.0 100.0

Our study found that the highest incidence of
GBS in 2017 was on March-April. There were four
patients submitted in March, two patients in April,
and one patient in June. The first transition season
was in March-April, the second was in October-
November [23][24].

The highest incidence of GBS in 2018 was on
February-April. There were two patients submitted
in January, three patients in February, three patients
in March, three patients in April, one patient in July,
and one patient in August. The first transition season
was in April-June, the second was in September-
November [25][26].

The highest incidence of GBS in 2019 was on
January. There were two patients submitted in
January, one patient in April, 1 patient in September,
and one patient in November. The first transition
season was in April-May, the second was in
October-November [27][28].

Based on three years of observation in this
study, GBS is more common in the first transition
season (March-May) that any other seasons.

Our study was using secondary data, we
couldn’t find data for the adequate anamnesis,
complete physical examinations, nutrition, etiology
of infection, EMG or lumbar puncture, and the
severity of neurological deficit. A prospective study
would be necessary to make data valuable.

5. CONCLUSION

The conclusion that can be drawn from the research
conducted is that weakness is the main complaint of
the majority of patients (80%). Based on three years
of observations in our study, GBS was more
common in the transition season (March-May) than
other seasons.
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