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Abstract

Background Guillain-Barré syndrome (GBS) is the main cause of acute and subacute flaccid paralysis in western nations
since the eradication of poliomyelitis.

Objective The aim of this study is to investigate epidemiology and mortality characteristics of GBS in the north of Iran.
Material and methods In this study, the hospital information system (HIS) was used to access each patient’s information.
The final 174 cases were examined in terms of age, sex, place of residence, the year of referral, the month of referral, the
season of referral, client city, accompanying background disease, and the type of GBS.

Results The mean incidence rate in Guilan province was about 0.69 in 100,000 persons, and the case fatality rate was 10.34%.
The most reported type of GBS was AIDP (33.90%), and the most common symptom was upper and lower limbs paresis in
65 cases (37%). Respiratory distress (P= <0.001), complications during hospitalization (P=0.0001), and ICU requirement
(P=0.001) were significantly higher in dead patients.

Conclusion In this study, the incidence of GBS was higher in men than women and the highest number of cases was in the
age group of 60 to 75 years. The significant point was the high-case fatality rate in Guilan province compared to the previous
studies. The complications during hospitalization such as respiratory distress, ICU requirement, and underlying disease had
a significant relation with the fatality of GBS.

Keywords Guillain-Barré syndrome - Epidemiology - Mortality - Guilan - Iran - Incidence rate

Introduction disease, most commonly caused by infection, with upper res-

piratory tract infections and diarrhea being the most common
One of the most acute inflammatory neuropathy is GBS  presentation [1]. Since GBS is an acute inflammatory polyneu-
that can occur at any age. The pathogenesis of GBS is still ~ ropathy, it leads to limb weakness and progresses over a short
unknown, but evidence suggests that it is an autoimmune  time ranging from a few days to a maximum of 4 weeks [2,
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3]. According to some laboratory data and a combination of
clinical manifestations including bilateral flaccid weakness of
extremities, absent or decreased deep tendon reflexes (DTRs),
monophasic course of the disease, and usual findings on cer-
ebrospinal fluid (CSF) and nerve conduction studies, GBS can
be diagnosed [4].

Acute motor and sensory axonal neuropathy (AMSAN),
inflammatory demyelinating polyradiculoneuropathy (AIDP),
acute motor axonal neuropathy (AMAN), and the Miller Fisher
syndrome (MFS) are the most common types of GBS [5].

GBS is a global disease, but its epidemiological charac-
teristics can vary from region to region. Therefore, to better
understand GBS, it is necessary to identify the epidemiological
characteristics, including age, sex, geographical location, and
other environmental risk factors [6]. The general population’s
overall GBS incidence is estimated at 0.81 to 1.89 cases, and
children under 15 years of age 1-2 cases per 100,000 [4, 6].
Although conflicting views exist in the identification of risk
factors, infectious agents such as HIN1 influenza vaccination
[71, Campylobacter jejuni [8, 9], cytomegalovirus [10], and
Zika virus [11] have been identified in recent studies. How-
ever, some studies have rejected the risk of infection with the
influenza virus [12].

Neuromuscular respiratory failure is one the most severe
complication of GBS that results in shallow breathing, low
tidal volume, and poor gas exchange, so it would cause tachyp-
nea and delayed hypercapnia [13]. As another critical mani-
festation of GBS, dysautonomia may lead to extreme blood
pressure fluctuations, cardiac arrhythmia, hypersecretions, gas-
trointestinal tract dysfunction, and bladder dysfunction. Both
conditions can cause severe symptoms and death in patients
[14]. Two proven treatments are intravenous immunoglobulin
(IVIG) and plasma exchange (PE). However, the IVIG is the
first treatment choice because of the fewer side effect and easy
prescription and access [15, 16].

Despite the effective treatments such as plasma exchange
(PE), IV immunoglobulins (IVIG), and current understand-
ing of the pathophysiology, the case fatality rate is high in
acute cases [17], so in some studies, the case fatality rate
fluctuates from 2.8 to 12.1% (14,15). The case fatality rate
of patients admitted to the intensive care unit (ICU) is above
50% [17]. This study aims to evaluate the epidemiology and
mortality characteristics of GBS in Guilan from 2009 to
2018 based on the local database and to contribute to a bet-
ter estimation of the exact incidence of GBS in Iran.

Methods
Sample

This retrospective study was conducted in the north of
Iran (Guilan province) based on a comprehensive review
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of medical records at the children (17-Sharvar) and adult
(Poursina) referral public hospitals. Patients of all age
groups diagnosed with the onset of GBS were enrolled in
this study from 1 January 2009 to 31 December 2018.

1) Retrieving hospitals’ information database analysis
provided a list of patients with a primary diagnosis of
GBS (code 357.0 in the International Classification of
Diseases, ninth revision (ICD-9)).

2) Death certification review

Inclusion criteria include (a) being as a citizen, (b) GBS
diagnosis had been made by a neurologist, (c) the case ful-
filled the criteria of Asbury and Cornblath or with a GBS
diagnosis is indicated by the code G61.1 ICD-10, and (d)
GBS must be the significant and first diagnosis, in case of
physical comorbidity.

Exclusion criteria include (a) diagnosis was not definite,
even after the initial diagnosis, (b) registered patients outside
the province.

The consort diagram is illustrated in Fig. 1. Primarily,
280 potential patients were identified. Then, potential par-
ticipants were subjected to a comprehensive assessment. At
this step, 106 patients who had been diagnosed with the
other medical condition like Botulism, electrolyte imbal-
ance, CVA, seizure, traumatic complications, theumatology
disease, cardiovascular disease, disc herniation, myelitis,
orthopedic disorders, Bell’s palsy, musculoskeletal disease,
surgical-related diseases, cerebral hemorrhage such as SDH,
other neurological condition, GBS was ruled out, incomplete
medical data, incomplete treatment due to discharged by per-
sonal consent were excluded.

Altogether, 40 cases of the 17-Shahrivar Hospital and
240 cases of the Poursina Hospital with GBS diagnosis
from 2009 to 2019 with G61.1 code extracted from the HIS
system.

The medical files of all patients with GBS diagnosis who
have been admitted to the 17 Shahrivar and Poursina hospi-
tals’ neurological departments were reviewed to fulfill the
inclusion criteria separately. Patients’ age, sex, place of resi-
dence, the year of referral, the month of referral, the season
of referral, the client city, the accompanying background
disease, and the type of GBS were extracted using their HIS
records. In the end, 147 cases in adults and 27 cases in chil-
dren were obtained (Fig. 1).

Data analysis

A total sample of 174 patients who met the study criteria
was assessed in terms of age, sex, place of residence, the
year of referral, the month of referral, the season of referral,
client city, accompanying background disease, and the type
of GBS. Then, they were statistically analyzed using IBM
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Fig. 1 Flowchart related to the
patient selection of GBS from

Assessed for eligibility (n =280)

(n=106) excluded
Botulism (n=2)

HIS of two referral hospitals
in Guilan province from 2009
to 2019

Enrollment

CVA (n=4)

Seizure (n=2)

Electrolyte imbalance (n=3)

Side effect of trauma (n=10)
Rheumatology diseases (n=3)
Cardiovascular diseases (n=2)

Disc herniation (n=7)
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Musculoskeletal diseases (n=12)
Diseases related to surgery (n=28)
Cerebral hemorrhages such as SDH
diseases (n=4)

Other neurological disease (n=5)
Guillain-barre was rolled out (n=9)
The information was incomplete
(n=11)

The patient left the hospital in the
v middle of treatment with personal

v

Eligible case (n =174)

consent (n=6)

}

v

Poursina Hospital (n =147)

17-Shahrivar Hospital (n = 27)

Analysis ]

SPSS statistics version 24. Mean and the standard deviation
was used to examine quantitative variables (such as age), and
frequency and percentage were used to examine qualitative
variables (such as gender and place of residence). Finally,
the incidence rate and the case fatality rate were assessed.
We used new cases of each year divided by the year’s popu-
lations (per 100,000 person-years) based on the Statistical
Center of Iran report to access the incidence rate. For the
case fatality rate, all expired cases were divided by the num-
ber of individuals diagnosed with GBS for 10 years; the
resulting ratio was then multiplied by 100 to yield a percent-
age. The binary logistic regression test was used to deter-
mine the relation of the discharge status with other variables.

Ethical aspect
This study was approved in the Neuroscience Research

Center of the Poursina Hospital of the Guilan University
of Medical Sciences. Also, the study was approved by the

Research Ethics Committee of the Guilan University of
Medical Sciences (Code: IR.GUMS.REC.1398.340).

Result

Among 174 patients diagnosed with GBS between 2009
and 2019, 105 (60.34%) were men, and 69 (39.65%) were
women. As shown in Fig. 2, the lowest number of patients
was recorded in 2009 (5 (2.87%)) with the incidence rate
(IR)=0.20 per 100,000 person-years, and the highest num-
ber of patients was recorded in 2017 (32 (18.42%)) with
IR =1.26. Also, the seasonal incidence in order belongs to
spring with 53 cases (30.45%) followed by summer with 50
cases (28.77%), winter with 37 cases (21.36%), and autumn
34 cases (19.54%).

The sodium serum level was normal in 137 cases
(78.73%), 3 cases (1.72%) had hypernatremia, and 34 cases
(19.55%) had hyponatremia. The potassium serum level was
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Fig.2 The linear chart of the
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normal in 139 cases (79.88%), 27 cases (15.51%) had hyper-
kalemia, and 8 cases (4.61%) had hypokalemia. Cerebrospi-
nal fluid (CSF) was analyzed in 73 patients, among which
24 patients had normal CSF analysis, 42 cases had increased
CSF protein alone, and seven patients had increased CSF
protein and increased white blood cell (WBC) count. The
most common symptom was upper and lower limb pare-
sis in 65 cases (37.35%), followed by 52 cases (29.88%) of
lower limb paresis alone. According to Table 1, patients’
other common symptoms are upper and lower limb paresthe-
sia, lower limb paresthesia, respiratory distress, headache,
dysphagia, vertigo, nausea and vomiting, facial paresis, and
upper limb paresthesia.

Based on the examination, 141 cases (81.03%) had
decreased distal lower extremity strength, and the distal
lower extremity strength was not detected in 5 cases. One
hundred twenty-six cases (72.41%) had lower limb are-
flexia, 28 cases (16.09%) had decreased lower extremity
deep tendon reflex (DTR), and 20 cases (11.49%) had nor-
mal lower limb DTR. The plantar reflex was also normal in
121 cases (69.54%). Among the 174 studied patients, gait
was impaired in 141 cases (81.03%). Also, pain sensation
was impaired in 3 cases (1.72%), heat sensation in 1 case
(0.57%), and position sensation in 6 cases (2.29%). Thus, a
well-demarcated sensory level was not found in any of the
patients. During the hospitalization of patients in the study,
27 cases of respiratory complications, 5 cases of dysphagia,
3 cases of renal and urinary tract complications (hematuria,
urinary retention, and acute tubular necrosis), and one case
of other complications such as abdominal distension, rect-
orrhagia, orbital cellulitis, liver enzymes rise, seizures, and
lower extremities edema were reported. Also, 132 cases did
not have any complications during hospitalization.

Among the included patients, 120 cases (68.96%) were
treated with intravenous immunoglobulin (IVIG), 29 cases
(16.67%) with plasma exchange, 18 cases (10.35%) with
supportive treatment, and 7 cases (4.02%) with plasma
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Table 1 Frequency of GBS symptoms at the onset of diagnosis

Symptom Frequency Percentage
Upper and lower limb paresis 65 37.35%
Lower limb paresis 52 29.88%
Upper and lower limb paresthesia 37 21.26%
Respiratory distress 16 9.19%
Headache 13 7.47%
Vertigo 13 7.47%
Lower limb paresthesia 11 6.32%
Dysphagia 11 6.32%
Nausea and vomiting 11 6.32%
Facial paresis 11 6.32%
Fever 8 4.59%
Urinary incontinence 8 4.59%
Dysarthria 7 4.02%
Diplopia 6 3.44%
Backache 5 2.87%
Blurred vision 5 2.87%
Urinary retention 4 2.29%
Fatigue and weakness 4 2.29%
Dysphonia 3 1.72%
Neck paresis 2 1.14%
Tachycardia and diaphoresis 2 1.14%
Chest pain 2 1.14%
Xerostomia 2 1.14%
Ophthalmoplegia 2 1.14%
Facial paresthesia 2 1.14%
Quadriplegia 1 0.57%
Diarrhea 1 0.57%
Limb edema 1 0.57%
Fecal incontinence 1 0.57%

exchange and IVIG. The average hospital length of stay was
15.88 days, with most patients (112 cases (64.36%)) between
0 and 15 days, followed by 28 cases between 15 and 30 days.
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Among the patients, 78 cases (44.82%) required consult-
ing for intensive care unit (ICU) admission. Among 174
patients, 88 cases had increased erythrocyte sedimentation
rate (ESR) serum level (50.58%), 10 cases had unreported
ESR (5.75%), and 76 cases (43.67%) had normal ESR.

Out of 174 patients, electromyography and nerve conduc-
tion velocity (EMG-NCYV) findings were available in 113
patients, which revealed that the most common type of GBS
was (AIDP) with 63 cases (36.20%) followed by AMSAN
with 28 cases (16.09%), AMAN with 20 cases (11.49%), and
Miller Fisher with 2 cases (1.14%).

Thirty-one percent of patients had recent URI, 20.11%
had hypertension, 10.34% had hyperlipemia, 7.47% had a
history of GBS, 6.32% had thyroid disease, 6.32% had a neu-
rologic disease, 4.59% had a psychological disorder, 4.59%
had anemia, 4.59% had a gastrointestinal disease, 4.02% had
a musculoskeletal disease, 2.29% had previous GI surgery,
2.29% had cancer, 1.14% had a rheumatologic disease, and
1.14% had Down syndrome.

Among 29 pediatric patients (age < 12 years old), 13
(44.83%) were boys, and 16 (55.17%) were girls. The mean
age was 6.62 years old, and the highest number of patients
was recorded in spring. Twenty-eight cases (96.55%) were
recovered successfully, and 1 case (3.45%) died. The most
common type of GBS was AIDP in 13 cases (44.83%). The
most common complication during hospitalization was res-
piratory distress in 2 cases (6.89%), and 11 cases (37.93%)
required consulting for ICU admission, but only five cases
were transferred. Sixteen patients (55.17%) had a history
of prodromal gastroenteritis and upper respiratory tract
infection, 2—4 weeks before developing GBS. Thus, one
case (3.45%) had a history of infection by varicella-zoster.
The most common initial symptom was lower limb weak-
ness, followed by gait impairment and upper limb weak-
ness. Based on the examination, 24 patients (82.75%) had

decreased distal and proximal lower extremity strength,
nine patients (31.03%) had developed lower limb areflexia,
and 15 ones (51.72%) had decreased lower extremity deep
tendon reflex. Among the patients, 28 cases (96.55%) were
treated with intravenous immunoglobulin (IVIG) and one
patient (3.45%) with supportive treatment.

Findings of the current study demonstrated that underly-
ing disease ((OR =0.33 (95% CI1 0.12-0.89), P =0.03]) was
more common in the cured people (Table 2).

Findings demonstrated that respiratory distress
([OR=34.40 (95% CI 8.71-135. 82), P= <0.001]), and
other complications during hospitalization ([OR =21.50
(95% CI 3.56-129.73), P=0.0001]) were higher in the
deceased cases compared with uncomplicated patients. Also
ICU care requirement ([OR=12.12 (95% CI 2.69-54.60),
P=0.001]) were higher in the deceased cases (Table 3).

Discussion

This study is the first survey on GBS in Guilan province and
a few studies on GBS disease epidemiology in Iran. As pre-
viously mentioned, in this retrospective study, 174 patients
were observed for 10 years, from 2009 to 2018. Therefore,
this study’s primary aim was to determine the GBS inci-
dence rate, case fatality rate, and epidemiology.

This study showed that the mean incidence rate of GBS
was 0.69 cases per 100,000 person-years in Guilan province,
which was lower compared with the global incidence rate
(less than 1.89) based on the previous studies. The highest
mean incidence rate belonged to Rasht, and the lowest was
rate belonged to Shaft in Guilan province. Two main factors
seem to be responsible for the lower incidence rate in our
study than the global incidence rate; first, the target hospi-
tals were the only referral hospitals in Guilan province, and

Table 2 Comparison of

X . Variable Dimensions Discharge status n (%) Univariate
the demographic data with
discharge status Cured Death OR (95% CI) P
Age Children (0-12yrs) 28 (96.56) 1(3.44) 0.28 (0.01-5.09) 0.39
Younger adults (13-30yrs) 26 (89.65) 3 (10.35) 0.92 (0.08-10.15) 0.94
Middle-aged (31-50yrs) 43 (95.56) 2 (4.44) 0.37 (0.03-4.60) 0.44
Senior adults (51-75yrs) 51 (82.26) 11 (17.74) 1.72(0.19-15.24) 0.62
Old (76yrs and older) 8 (88.89) 1(11.11) Ref
Gender Male 94 (89.52) 11(10.48) 1.03(0.38-2.81) 0.94
Female 62 (89.86) 7 (10.14) Ref
Underlying disease  Yes 117 (92.86) 9 (7.14) 0.33 (0.12-0.89) 0.03
No 39 (81.25) 9 (18.75) Ref
Seasons Spring 47 (88.68) 6(11.32) 1.44 (0.33-6.19) 0.61
Summer 45 (90) 5(10) 1.25 (0.28-5.63) 0.76
Autumn 30 (88.24) 4 (11.76) 1.51 (0.31-7.30) 0.60
Winter 34 (91.89) 3(8.11) Ref
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Table 3 Comparison of the clinical dominoes with discharge status

Variable Dimensions Discharge status n (%) Univariate
Cured Death OR (95% CI)

Type of GBS* AIDP 59 (93.65) 4(6.35) 0.29 (0.07-1.22) 0.09
AMSAN 26 (92.86) 2(7.14) 0.84 (0.27-2.62) 0.77
AMAN 19 (95) 1(5) Ref

Type of treatment IVIG 110 (91.67) 10 (8.33) 0.72 (0.14-3.62) 0.69
Plasmapheresis 24 (82.76) 5(17.24) 1.66 (0.28-9.66) 0.56
Plasmapheresis +1VIG 6(85.71) 1 (14.29) 1.33 (0.10-17.54) 0.82
Conservative 16 (88.89) 2 (11.11) Ref

Duration of hospitalization 1 day to a week 47 (95.92) 2 (4.08) 0.34 (0.06-1.89) 0.22
Two weeks 68 (86.08) 11 (13.92) 1.32 (0.43-4.09) 0.62
> Two weeks 41 (89.13) 5(10.87) Ref

Cerebrospinal fluid (CSF) Normal 22 (91.67) 2 (8.33) 0.92 (0.18-4.60) 0.92
Increased WBC 6 (85.71) 1(14.29) 1.70 (0.18-15.76) 0.63
Increased Protein 36 (85.71) 6 (14.29) 1.70 (0.56-5.13) 0.34
Not reported 92 (91.09) 9(8.91) Ref

ESR Increased 80 (90.90) 8 (9.10) 0.85 (0.30-2.38) 0.75
Not reported 8 (80) 2 (20) 2.12 (0.38-11.79) 0.38
Normal 68 (89.47) 8 (10.53) Ref

Sodium level Hyper 3 (100) 0(0) - -
Hypo 31 (91.18) 3(8.82) 0.78 (0.21-2.89) 0.71
Normal 122 (89.05) 15 (10.95) Ref

Potassium level Normal 124 (89.20) 15 (10.80) 1.29 (0.35-4.73) 0.70
Hyperkalemia 32(91.43) 3(8.57) Ref

Gait Normal 32 (96.97) 1(3.03) 0.22 (0.02-1.77) 0.15
Abnormal 124 (87.94) 17 (12.06) Ref

Proximal lower extremity force No force 5(83.33) 1(16.67) 1.61 (0.17-14.68) 0.67
Normal 22 (95.65) 1 (4.35) 0.36 (0.04-2.90) 0.34
Decreased 129 (88.97) 16 (11.03) Ref

Distal lower extremity force No force 4 (80) 1(20) 1.95 (0.20-18.57) 0.56
Normal 27 (96.43) 1(3.57) 0.28 (0.03-2.27) 0.23
Decreased 125 (88.65) 16 (11.35) Ref

Lower extremity deep tendon reflex No force 18 (90) 2 (10) 1.44 (0.18-11.22) 0.72
Normal 112 (88.89) 14 (11.11) 1.62 (0.34-7.59) 0.53
Decreased 26 (92.86) 2(7.14) Ref

Plantar reflex Mute 39 (82.98) 8 (17.02) 2.27 (0.83-6.18) 0.10
Upward 6 (100) 0(0) - -
Downward 111 (91.74) 10 (8.26) Ref

Complications during hospitalization Respiratory distress +other 6 (100) 0(0) - -

complications

Respiratory distress 15 (55.56) 12 (44.44) 34.40 (8.71-135.80) <0.001
Other 6 (66.67) 3(33.33) 21.50 (3.56-129.70) 0.001
No complication 129 (97.73) 3(2.27) Ref

ICU care requirement Yes 62 (79.49) 16 (20.51) 12.12 (2.69-54.60) 0.001
No 94 (97.92) 2 (2.08) Ref

Note: *n=111

some patients in other regions of this province may not be
diagnosed and died or cured in regional hospitals without
being diagnosed with GBS. According to Fig. 2, the GBS

incidence rate became more after 2013 comparing to the
previous years. Before 2014, due to the lack of an organ-
ized documentary system, some data were missed. Also,

@ Springer



Neurological Sciences (2022) 43:1929-1938

1935

the patient’s recording system has been updated since 2014,
that provides better patient’s record for us. In addition, dur-
ing recent years, because of the increasing number of neu-
rologists in Guilan province, and access to more diagnostic
facilities, GBS cases can be diagnosed easily.

The results of the present study showed that the case
fatality rate was 10.34%. The previous studies indicated the
case fatality rates of 2.58%, 8%, 2.8%, 2.4%, 8%, and 8%,
in the USA, the UK, Greece, Pakistan, and Jordan, respec-
tively [18-22]. The total evidence indicated that the case
fatality rate was higher in Guilan compared with other cities
in Iran and other countries, which might be due to the dura-
tion of this study which included 10 years at both adult and
pediatric referral hospitals since we were not able to assess
patient’s information and the underlying factors due to the
lack of some medical records. Another reason was that the
number of patients with GBS was not very high compared to
the death cases due to some missed cases, especially in 2013.
Thus, further studies are required to investigate this issue.

This study showed that men were more vulnerable to
developing the disease than women (approximately 1.5 to
1), consistent with other past studies. For example, in Block-
bashi et al.’s study (2019), the GBS development ratio was
reported to be 1.5 to 1 in men to women [15, 23, 24].

This study showed that the highest number of patients
aged 45-60 years followed by 60-75 years in age groups.
Previous studies have also shown that the incidence increases
with age [25]. In Al-Hakim et al.’s study (2018), the highest
incidence rate of GBS was observed in the population aged
60-69 years (2.69 per 100,000 person-years). Also, in Lilo
et al.’s study (2015), the highest incidence rate was reported
in patients aged 70-79. On the other hand, in the patients
aged 80 and above, the GBS incidence rate decreased, which
is similar to the present study in that the lowest incidence
rate was observed in patients aged 75-90 (5.74%) [26]. Vari-
ous reasons may explain the reducing incidence rate of GBS
in patients aged over 80, including reduced survival rate
and the decreased diagnosis ability in this age group due to
GBS’s unusual and mild manifestations [26].

In the present study, the most reported cases were in
spring and winter, though there was no significant differ-
ence between seasons. The most reported type of GBS was
AIDP in this study, and previous researches have shown that
this GBS type is more common in the spring, especially in
April and March; hence, it can justify the higher number of
reported GBS cases in spring in Guilan province. Also, pre-
vious studies have shown the incidence rise of AIDP type in
the European countries, North America, and the Middle East
[17]. Each type of GBS frequency followed a similar pattern
in different seasons, and after AIDP, the most common type
of GBS was ASMAN and AMAN in each season, respec-
tively. However, one case of MFS was reported in summer,
and the other one was found in winter. According to Table 3,

the relation between the type of GBS and discharge status
was not significant. In this statistical analysis, the Miller
fisher type and unavailable cases were not analyzed, so only
111 cases were considered in the analysis. Further investi-
gation is needed in this field because the information about
GBS type was only available in 113 patients.

According to Table 3, there was no significant relation-
ship between the type of treatment and discharge status.
Thirteen cases did not meet the criteria to receive IVIG and
plasmapheresis treatment, such as inability to walk unas-
sisted, dysphagia, and respiratory distress [27]. Five patients
had severe symptoms, but they did not have immunotherapy
treatment due to the drug side effects, obstacles of accessing
drugs, diagnostic delay, and rapid progression of the disease.

Based on the result of this study, seven cases had an
increased number of WBC (more than 10) in the CSF. Pre-
vious studies showed that the number of WBC could be up
to 50 (or infrequently more) in some cases, but another dif-
ferential diagnosis should be rolled out during hospitaliza-
tion [28]. Five of them received IVIG, and only two cases
were treated with supportive care. Among these seven cases,
only one of them died but was treated with IVIG. Accord-
ing to the documents of these patients, to find the source
of increase in the level of WBC in CSF, such as aseptic
meningitis, all necessary tests such as HIV and the other test
were done. However, due to limitations in technologies and
diagnostic tools, GBS was considered the best diagnosis for
these patients based on the clinical symptoms, examination,
and EMG-NCV. Also, two cases received antibiotics during
their hospitalization because of pneumonia, and one patient
had diabetes and its association with increase infection rate.

We found most pediatric patients had a history of prodro-
mal infection 2—4 weeks before the onset of GBS, gastroen-
teritis, and varicella-zoster, respectively. Faruk Incecik et al.
[1] reported 60.9% prodromal infections: upper respiratory
tract infection 82.1%, gastroenteritis 10.7%, and varicella-
zoster 7.2% [29]. In our study, the most common initial pres-
entation was lower limb weakness. Also, in the previous
studies, all their patients reported limb weakness as their
initial presentation [30]. We found no cranial nerve involve-
ment, but the other studies reported 50.8% [31] and 39.5%
[30] of cases that developed cranial nerve involvement. In
this study, one pediatric patient died. He was 11 years old
with a history of mental retardation and upper respiratory
tract infection 2 weeks before his first presentation. He had
developed lower limb paralysis and then upper limb paraly-
sis for 1 week before hospitalization. On the admission day,
he had a speech problem and dysphagia, his level of con-
sciousness was decreased, and he was intubated. He was
initially admitted to the pediatric intensive care unit. The
hospitalization duration was 20 days, and he was treated
with IVIg. The CSF cell count, serum sodium level, serum
potassium level, and ESR were normal. The case fatality rate
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in our study was 3% compared to the study of Faruk Incecik
et al. that was 2.1% [29].

The second aim of this study was to evaluate the lead-
ing mortality causes, comorbidities, complications during
the hospitalization, necessity of ICU care, and the underly-
ing factor that could affect the course of the disease and its
mortality.

Our study had fewer underlying diseases, such as recent
respiratory infection, high blood pressure, hyperlipidemia,
diabetes, a history of Guillain-Barré syndrome, thyroid
disorders, neurological disease, psychiatric disease, heart
disease, and anemia in the deceased cases compared to the
cured cases. This finding could be due to the lack of data in
our retrospective study, and some underlying diseases may
have been missed in the patient information recording pro-
cess. Also, these underlying diseases were hypertension and
hyperlipidemia, which seem to be just a common coexist-
ence and have not been effective in the course of the disease.
Additionally, the number of deceased cases was markedly
lower than the cured cases; thus, further investigations are
required to find the relationship between each underlying
disease and GBS mortality. It was not possible in our study
because some of the patients had different cases underlying
diseases at the same time. For example, there was a patient
with cardiovascular disorder, hypertension, previous history
of urinary bladder carcinoma, and GI surgery in the cured
group. Also, in the deceased group, psychological disorders,
gastrointestinal disorders, and hypertension were found in
one patient. Therefore, it is recommended that the effect of
underlying diseases on GBS mortality be surveyed sepa-
rately in future studies.

In the present study, a significant relation was observed
between respiratory complications during hospitalization
and the case fatality rate (P=0.001), and respiratory fail-
ure was reported in 15 cases of 18 cases of mortality. In
line with the present study’s findings, Alshekhlee et al.’s
study showed that respiratory failure was the most common
GBS complication (11.3%) [19]. In addition, a significant
relationship was observed between ICU requirement and
the case fatality rate (P=0.001). In this study, 78 patients
were consulted for ICU admission, 26 of whom were trans-
ferred to ICU, 16 of whom (61.58%) died. In the study of
Wang et al., nearly 25% of patients had dyspnea and needed
mechanical ventilation. However, the case fatality rate in the
mechanical ventilator-dependent patients was 4—15%, sig-
nificantly lower than the present study. Therefore, it seems
that respiratory failure management was not as effective in
our hospitals compared to the previous study, and further
investigation is required to find the factors associated with
this high-case fatality rate [32].

In this study, most patients had a recent history of res-
piratory tract infection, and past studies have also shown a
significant association between recent respiratory infection
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and gastroenteritis with GBS [8]. Ogawara et al. mentioned
that 45% of patients had prior infections, most of which
showed upper respiratory tract symptoms. In addition, they
found there is a substantial connection between AMAN, IgG
antibodies against anti-ganglioside antibodies, and C. jejuni
infection [9]. One case with a history of influenzas vaccine
injection 3 weeks before the onset of his symptoms, one
case with a history of influenzas infection, and two cases
with chickenpox infection were reported in our study. As
we know, coronaviruses are neurotrophic, and they tend
neuroinvasion [33]. Neurological complications of SARS-
COV2 could be expected in the pandemic [34]. Some case
reports from different countries worldwide reported GBS as
a complication of SARS-COV?2 infection [35-39], though
case—control studies are required to prove this relationship.
Also, GBS is one of the reported complications of influenza
vaccination [40]. Thus, due to COVID-19 extended vacci-
nation worldwide, the GBS incidence rate could increase,
though no GBS has been reported following COVID-19 vac-
cination yet [41, 42].

Limitation

This study was a retrospective review. Thus, some medi-
cal records might be incomplete or incorrect. This study
was focused on two referral hospitals in Rasht. As a routine
because of the developed technologies and more efficient
treatment modalities such as plasma exchange and IVIG,
most GBS patients in Guilan province are referred to these
hospitals. On the other hand, some private hospitals in Rasht
may also diagnose and treat some patients, so they have not
been included in the present study. Since the current study
was a retrospective study, there was some lack of data about
new cases each year, especially in 2013. In this case, it is
better to consider the mean incidence rate in the present
study as the least mean incidence rate. It is recommended
that the epidemiology of GBS be surveyed every year since
the new GBS cases occur every year, and accurate analysis
of GBS may be achieved by studying the annual incidence
rate of this syndrome.
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