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Guillain-Barre syndrome (GBS) is an 
inflammatory polyneuropathy characterized 
by acute onset, rapid progressive, ascending 
symmetric muscular weakness, pain, and 
paresthesia.1,2 The disease can take half a day 
to over four weeks to reach maximum severity 
and then stabilizes. Weakness varying from 
abnormal gait to total paralysis, cranial nerve 
palsies, respiratory compromise, and autonomic 
instability can be observed.1,2 The incidence of 
GBS in the pediatric age group is 0.8 patients 
per 100.000. However, the prevalence depends 

on the geographic region. The etiopathogenesis 
of GBS has been hypothesized to involve a 
direct immune-mediated mechanism against 
the peripheral nerve components, including 
the myelin sheath and the axon.2 GBS is a 
heterogeneous disease with various subtypes. 
Recognition of these subtypes is of clinical 
importance since each subtype differs in 
pathogenesis and prognosis: these include acute 
inflammatory demyelinating polyneuropathy 
(AIDP), acute motor axonal neuropathy 
(AMAN), and unclassified.3 Miller Fisher 
syndrome (MFS) is a clinical variant of GBS 
characterized by acute onset ophthalmoplegia, 
ataxia, and areflexia.4 

The diagnostic criteria of GBS depend on 
findings such as rapidly progressive and 
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relatively symmetrical weakness, muscle 
paralysis, reduced reflexes, the absence of 
concomitant fever and exclusion of another 
possible cause.4 Cerebrospinal fluid analysis 
(CSF) and nerve conduction velocity (NCV) 
studies are supportive investigations commonly 
performed in the diagnosis of GBS. Testing for 
antiganglioside antibodies is performed when 
available. Blood tests are generally performed 
to exclude the possibility of other causes for 
weakness.4 Characteristic CSF findings are 
an elevated protein level usually >0.55 g/L 
and fewer than ten white blood cells per 
cubic millimeter (i.e., albumino-cytological 
dissociation). This combination distinguishes 
GBS from other conditions (such as lymphoma 
and poliomyelitis) in which both the protein 
and the cell count are elevated. Elevated CSF 
protein levels are found in approximately 50% 
of patients in the first three days after onset 
of weakness, and up to 80% after the first 
week.5 Electromyography (EMG) and NCV are 
performed when needed to exclude other causes 
of acute muscle weakness and to distinguish the 
different types of GBS.4 Plasmapheresis, and 
intravenous immunoglobulin (IVIG) are the 
two main treatments for GBS. Plasmapheresis 
attempts to reduce the body’s attack on the 
nervous system by filtering antibodies out of 
the bloodstream. Similarly, the administration 
of IVIG neutralizes pathogenic antibodies and 
suppresses inflammation through multifactorial 
mechanisms. The immunomodulatory effect 
of IVIG is mediated through increasing 
glycosylation of the Fc portion of serum 
immunoglobulins which inhibits complement 
deposition.5 Our study aimed to compare the 
outcome of different therapeutic modalities for 
the management of children with GBS and to 
identify the associating risk factors that may 
affect the course and prognosis of the disease. 

Material and Methods

The Ethics Committee of Assiut University, 
Assiut, Egypt, approved the study. All methods 
and procedures used in this study were 

approved by the Institutional Review Board 
(IRB number 12-2014).

This retrospective study included all children 
with GBS where complete, valid records were 
available in our center. We studied the outcome 
of different therapeutic regimens for GBS 
patients who were admitted to Assiut University 
Children Hospital, Faculty of Medicine, Assiut, 
Egypt, from June 2014 to June 2016. The diagnosis 
of acute GBS was based on Brighton criteria.6 We 
excluded any patient with incomplete data and 
referred patients with previous treatment trials. 
We studied all data of GBS, children including 
history considering age, gender, the season of 
affliction, antecedent infection, vaccination, 
neurological deficit, and naïve/recurrent. 
The clinical data included full neurological 
examination and laboratory investigations 
that included CSF examination, NCV, EMG, 
complete blood count, serum electrolytes (Na, 
K, Ca, and Mg), blood chemistry (urea and 
creatinine), coagulation profile, monitoring of 
blood gases for patients who developed clinical 
features of respiratory distress, monitoring 
while the patient is on plasmapheresis of vital 
signs, blood pressure, oxygen saturation, 
and any complications. The severity of the 
condition was assessed into three categories; 
Group I (mild GBS): patients with involvement 
of upper limbs (UL) and lower limbs (LL) only 
and throughout >48 hours, Group II (moderate 
GBS): patients with involvement of UL and 
LL throughout <48 hours with no bulbar or 
autonomic manifestation, or, the involvement 
of UL and LL throughout >48 hours with bulbar 
or autonomic manifestation, and Group III 
(severe GBS): patients with respiratory muscle 
involvement at presentation, or UL and LL over 
<48 hours with autonomic manifestation and/or 
bulbar involvement.7 For the treatment of GBS, 
IVIG or plasmapheresis were used in our center, 
IVIG in a dose of 0.4 g/kg/day for five days, and 
plasmapheresis according to the protocol of the 
North American Trial where total 200-250 ml/
kg is exchanged over 7-10 days.8 Patients who 
received IVIG with no improvement within 
two weeks received additional plasmapheresis. 
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Indicators of improvement included: duration 
of hospital stay, improvement of movement, 
weaning of mechanical ventilation, and 
associated complications.

Statistical analysis

We used SPSS (version 21, Inc., Chicago, IL, USA) 
for analysis of patients’ data. Categorical data 
are presented as proportions and continuous 
data as means ± SD (standard deviations). 
P-value <0.05 was considered significant. 
We used the chi-square test to compare the 
proportions of categorical variables. Finally, 
a multi-factor logistic regression analysis was 
done to recognize the statistically significant 
risk factors that affect the outcome of GBS 
patients.

Results

Demographic and clinical data of the patients 
are presented in Table I. Spring was the highest 
season of presentation (46%). Upper respiratory 
tract infections were the antecedent infection 
in the majority of patients (66%), followed by 
gastrointestinal infection (34%). Regarding 
clinical presentations (Table I), limb weakness 
was present in all patients (100%), bulbar 
manifestations in 72%, respiratory muscle 
affection in 44%, and facial palsy and ataxia 
in 2% each. According to electrophysiological 
studies, AIDP was the most prevalent type 
(80%). Axonal type (AMAN) was detected 
in 18% and MFS in 2% of patients. Regarding 
treatment modalities, 45 patients started with 
IVIG treatment, and five patients started with 
plasmapheresis. Seventeen/45 patients showed 
no improvement after two weeks of IVIG and 
received plasmapheresis as a sequential therapy. 
No patients received IVIG after plasmapheresis. 
All patients who received plasmapheresis 
alone started the treatment within one week 
of disease. About two-thirds of IVIG group 
(31/45) started the therapy within one week of 
the disease, and 14 patients began the IVIG after 
seven days of the clinical manifestations. In our 
study, the severity of GBS according to Sejvar et 

al.6 was: mild GBS (n=14), moderate GBS (n=14), 
and severe GBS (n=22) (Tables I, II).

The documented side effects in IVIG included 
mild infusion reactions, namely, headache 
(three patients), myalgia (two patients), 
paresthesia (one patient), and anaphylaxis 
with hypotension in (one patient). The most 
important side effects in plasmapheresis 
group were hypotension (one patient) and 
arrhythmias (one patient). In patients who 
received both treatment modalities; sepsis and 
disseminated intravascular coagulation (one 
patient) and prolonged fever (five patients) 
were observed. Regarding outcome, although 
all patients treated with plasmapheresis alone 
had severe GBS, they showed a significantly 
shorter hospital stay and better recovery. 

Patients treated with both IVIG and 
plasmapheresis showed a higher percentage of 
complications, need for mechanical ventilation, 
longer hospital stay and higher incidence of 
deaths in comparison to the other patients. 

Regarding risk factors affecting the outcome, the 
nature of preceding infections was significantly 
effective: gastrointestinal infections were 
associated with a longer hospital stay in 
comparison to respiratory infections. The severe 
form of GBS was significantly associated with 
a higher frequency of need for ICU (p<0.001), 
mechanical ventilation (p<0.001), the incidence 
of complications (p=0.02), and deaths (0.029). 
The axonal type was significantly associated 
with a higher risk of longer hospital stay, need 
for mechanical ventilation, and ICU admission 
and death rate (Table III). 

Discussion

GBS is the most important cause of acute flaccid 
paralysis in children and infants. The mean 
age and distribution of gender in our series 
are similar to others.9 In our study; males were 
affected more than females (56% vs 44%) with 
male to female ratio of 1.27:1. In contrast, other 
studies reported female predominance or equal 
distribution.10 The higher frequency of GBS in 
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females may be related to the age of patients 
(prepubertal) and type of GBS (AIDP).10 

In our study, 66% of patients were from rural 
areas that are consistent with other reports.11 
The higher incidence of GBS among rural 
children could be explained by a higher rate 
of gastroenteritis and respiratory infections. 
Although GBS occurred throughout the year, 
with peaks reported at different seasons, most 
of the researchers noted a seasonal variation in 
their studies.11 Seasonal variations may depend 
on the seasonality of the precipitating infection, 
for instance by the higher frequency of viral 
infections in Spring in Egypt.9 This explanation 
is supported by the fact that 66% of our patients 
had a history of preceding viral infections. 
Dhadke et al.12 reported respiratory infections 
as the most common preceding infections in 

their study, followed by gastroenteritis. In 
agreement with our findings, a previous study 
showed that preceding infections were present 
among 66.5% of patients of GBS.13

In this study, 4% of patients had recurrent GBS 
attacks. Koul et al.14 reported a recurrence rate 
of 9.8% among their patients. GBS may recur 
in up to 10% of patients after several months 
to several years of the initial attack. The risk 
factors for recurrent GBS include young age, 
having MFS and patients with a shorter initial 
episode.14,15 

In the present study, AIDP was the most 
common type, like in other studies from Africa, 
Europe and North America.9,16,17 On the other 
hand, AMAN pattern was the predominant GBS 
type in Japan, China, and South America.16,17 

Table I. Demographic, electrophysiological criteria and clinical data of all studied patients.
Parameters N (%)
Age: <5 years/>5 years 24 (48)/26 (52)
Gender: male/female 28 (56)/22 (44)
Residence: rural/urban 33 (66)/17 (34)
First attack/relapse 48 (96)/2 (4)
Seasonal variation Spring 32 (46)

Summer 11 (22)
Winter 9 (18)
Autumn 7 (14)

Antecedent infection Upper respiratory tract infection 33 (66)
Gastroenteritis 17 (34)

Clinical data Flaccid paralysis 50 (100)
Bulbar manifestations 36 (72)
Difficulty in respiration 22 (44)
Gasping respiration 16 (32)
Autonomic manifestations 10 (20)
Facial palsy 1 (2)
Ataxia 1 (2)

Subtypes AIDP 40 (80)
AMAN 9 (18)
MFS 1 (2)

Treatment groups IVIG 28 (56)
Plasmapheresis 5 (10)
Both IVIG and plasmapheresis 17 (34)

AIDP: acute inflammatory demyelinating polyneuropathy, AMAN: acute motor axonal neuropathy, IVIG: intravenous 
immunoglobulin, MFS: Miller Fisher syndrome.
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These variations in the types of GBS may 
be related to genetic factors with no clear 
evidence clarifying this difference.9 Routine 
electrodiagnostic studies are uncomfortable and 
can be technologically difficult in children; they 
should be avoided when the diagnosis of GBS 
is clear. In addition, they should be undertaken 
only by experts in pediatric electrophysiological 
studies.9,16,17

In our study, we classified patients according to 
type of therapy into three groups: IVIG alone, 
plasmapheresis alone and IVIG followed by 
plasmapheresis after no improvement observed 
in two weeks. No patients received IVIG 
after plasmapheresis. The group treated with 
plasmapheresis alone showed a shorter duration 
of hospital stay, mechanical ventilation <14 
days, and a better outcome, when compared to 
other groups. All patients of this group received 
plasmapheresis early within one week of 
presentation. Our data are in line with previous 
reports that showed a better outcome of GBS 
children who received plasmapheresis when 
compared to other modalities.9,16 In contrast 
to our results, some studies found that IVIG 
treatment was either better or equivalent to 
plasmapheresis.18,19

IVIG combined with plasmapheresis was 
associated with a higher frequency of 
complications, prolonged hospital stay, need 
for mechanical ventilation, and mortality. This 
may be due to the higher severity of GBS in 
this group (70.6%, Table II) in addition to the 
delayed starting of management after one week 
of the manifestations. Oczko-Walker et al.20 
showed that treatment with IVIG followed by 
plasmapheresis was not better than IVIG alone. 
Their patients who received both treatments had 
a worse GBS disability scale at discharge and 
had longer hospitalization.20 The researchers 
reasoned such results to a more severe disease 
course in patients receiving treatment, and/
or, plasmapheresis washing out IVIG and 
eliminating its therapeutic effect.20 The choice 
to use IVIG or plasmapheresis should be based 
on several factors, including the accessibility of 
treatment, the experience of the team, and the 
patient’s condition and comorbidities.

The present study showed no significant effect 
of age, gender, or residence on the outcome. 
However, there was statistically significant 
effect as regards to severity of GBS on 
admission (need for ICU admission, p <0.001), 
need for mechanical ventilation (p <0.001), and 
the higher incidence of complications among 

Table II. Relation between the type of therapy and outcome of the studied groups.

Complications IVIG (N = 28) Plasmapheresis  
(N = 5)

IVIG + Plasmapheresis 
(N = 17) p-value

Complications: Yes/No, N (%) 10 (35.7)/18 (64.3) 2 (40.0)/3 (60.0) 15 (88.2)/2 (11.8) 0.002
Need for mechanical ventilation: 
Yes/No, (N/%) 4 (14.3)/24 (85.7) 5 (100.0)/0 (0.0) 17 (100.0)/0 (0.0) <0.001

Duration of hospital stay:  
≤14 days/>14 days, N (%) 16 (57.1)/12 (42.9) 5 (100.0)/0 (0.0) 0 (0.0)/17 (100) 0.002

Outcome: Improved/Died, N (%) 26 (92.9)/2 (7.1) 5 (100.0)/0 (0.0) 12 (70.6)/5 (29.4) 0.072
Residual neurological deficit, N (%) 4 (14.3) 0 (0.0) 3 (17.6) 0.05
Severity of GBS Mild 14 (50.0) 0 (0.0) 0 (0.0) <0.001

Moderate 9 (32.1) 0 (0.0) 5 (29.4)
Severe 5 (17.9) 5 (100.0) 12 (70.6)

Pathological type Demyelinating 22 (78.6) 4 (80.0) 14 (82.4) --
Axonal 5 (17.9) 1 (20.0) 3 (17.6) --
Miller Fisher 1 (3.6) -- -- --



Therapeutic Modalities for Guillain Barre Syndrome

The Turkish Journal of Pediatrics ▪ November-December 2020 967

Turk J Pediatr 2020; 62(6): 962-969

Ta
bl

e 
II

I. 
Ri

sk
 fa

ct
or

s 
af

fe
ct

in
g 

th
e 

ou
tc

om
e 

of
 th

e 
st

ud
ie

d 
pa

tie
nt

s.

Va
ri

ab
le

H
os

pi
ta

l s
ta

y 
du

ra
tio

n
N

ee
d 

fo
r I

C
U

 a
dm

is
si

on
N

ee
d 

fo
r m

ec
ha

ni
ca

l 
ve

nt
ila

tio
n

C
om

pl
ic

at
io

ns
D

ea
th

<1
4 

da
ys

>1
4 

da
ys

Ye
s

N
o

Ye
s

N
o

Ye
s

N
o

Ye
s

N
o

A
ge

<5
 y

ea
rs

12
 (5

0)
12

 (4
6.

2)
12

 (4
6.

2)
12

 (5
0)

12
 (4

6.
2)

12
 (5

0)
14

 (5
1.

9)
10

 (4
3.

5)
4 

(5
7.

1)
20

 (4
6.

5)
>5

 y
ea

rs
12

 (5
0)

14
 (5

3.
8)

14
 (5

3.
8)

12
 (5

0)
14

 (5
3.

8)
12

 (5
0)

13
 (4

8.
1)

13
 (5

6.
5)

3 
(4

2.
9)

23
 (5

3.
5)

P
0.

78
6

0.
78

6
0.

78
6

0.
55

5
0.

69
7

G
en

de
r

M
al

e
16

 (6
6.

7)
12

 (4
6.

2)
12

 (4
6.

2)
16

 (6
6.

7)
12

 (4
6.

2)
16

 (6
6.

7)
13

 (4
8.

1)
15

 (6
5.

2)
4 

(5
7.

1)
24

 (5
5.

8)
Fe

m
al

e
8 

(3
3.

3)
14

 (5
3.

8)
14

 (5
3.

8)
8 

(3
3.

3)
14

 (5
3.

8)
8 

(3
3.

3)
14

 (5
1.

9)
8 

(3
4.

8)
3 

(4
2.

9)
19

 (4
4.

2)
P

0.
14

4
0.

14
4

0.
14

4
0.

22
6

1.
00

0

Re
si

de
nc

e
U

rb
an

6 
(2

5)
11

 (4
2.

3)
9 

(3
4.

6)
8 

(3
3.

3)
9 

(3
4.

6)
8 

(3
3.

3)
7 

(2
5.

9)
10

 (4
3.

5)
3 

(4
2.

9)
14

 (3
2.

6)
Ru

ra
l

18
 (7

5)
15

 (5
7.

7)
17

 (6
5.

4)
16

 (6
6.

7)
17

 (6
5.

4)
16

 (6
6.

7)
20

 (7
4.

1)
13

 (5
6.

5)
4 

(5
7.

1)
29

 (6
7.

4)
P

0.
19

7
0.

92
4

0.
92

4
0.

19
2

0.
67

7
Pr

ec
ed

in
g 

in
fe

ct
io

n
G

as
tr

oi
nt

es
tin

al
3 

(1
2.

5)
14

 (5
3.

8)
12

 (4
6.

2)
5 

(2
0.

8)
12

 (4
6.

2)
5 

(2
0.

8)
11

 (4
0.

7)
6 

(2
6.

1)
4 

(5
7.

1)
13

 (3
0.

2)
Re

sp
ir

at
or

y
21

 (8
7.

5)
12

 (4
6.

2)
14

 (5
3.

8)
19

 (7
9.

2)
14

 (5
3.

8)
19

 (7
9.

2)
16

 (5
9.

3)
17

 (7
3.

9)
3 

(4
2.

9)
30

 (6
9.

8)
P

0.
00

2
0.

05
9

0.
05

9
0.

27
6

0.
21

0
Se

ve
ri

ty
M

od
er

at
e

4 
(1

6.
7)

10
 (3

8.
5)

5 
(1

9.
2)

9 
(3

7.
5)

5 
(1

9.
2)

9 
(3

7.
5)

4 
(1

4.
8)

10
 (4

3.
5)

0 
(0

.0
)

14
 (3

2.
6)

Se
ve

re
6 

(2
5)

16
 (6

1.
5)

21
 (8

0.
8)

1 
(4

.2
)

21
 (8

0.
8)

1 
(4

.2
)

15
 (5

5.
6)

7 
(3

0.
4)

7 
(1

00
)

15
 (3

4.
9)

P
1.

00
0

<0
.0

01
<0

.0
01

0.
02

0
0.

02
9

Pa
th

ol
og

ic
al

 
ty

pe

D
em

ye
lin

at
in

g
23

 (9
5.

8)
17

 (6
5.

4)
16

 (6
1.

5)
24

 (1
00

)
16

 (6
1.

5)
24

 (1
00

)
18

 (6
6.

7)
22

 (9
5.

7)
3 

(4
2.

9)
37

 (8
6)

A
xo

na
l

0 
(0

.0
)

9 
(3

4.
6)

9 
(3

4.
6)

0 
(0

.0
)

9 
(3

4.
6)

0 
(0

.0
)

9 
(3

3.
3)

0 
(0

.0
)

4 
(5

7.
1)

5 
(1

1.
6)

M
ill

er
 F

is
he

r
1 

(4
.2

)
0 

(0
.0

)
1 

(3
.8

)
0 

(0
.0

)
1 

(3
.8

)
0 

(0
.0

)
0 

(0
.0

)
1 

(4
.3

)
0 

(0
.0

)
1 

(2
.3

)
P

0.
00

4
0.

00
3

0.
00

3
0.

00
6

0.
01

4

O
cc

ur
re

nc
e

Fi
rs

t a
tta

ck
23

 (9
5.

8)
25

 (9
6.

2)
26

 (1
00

)
22

 (9
1.

7)
26

 (1
00

)
22

 (9
1.

7)
25

 (9
2.

6)
23

 (1
00

)
7 

(1
00

)
41

 (9
5.

3)
Re

cu
rr

en
t

1 
(4

.2
)

1 
(3

.8
)

0 
(0

.0
)

2 
(8

.3
)

0 
(0

.0
)

2 
(8

.3
)

2 
(7

.4
)

0 
(0

.0
)

0 
(0

.0
)

2 
(4

.7
)



Mohy-Eldeen ZM, et al Turk J Pediatr 2020; 62(6): 962-969

The Turkish Journal of Pediatrics ▪ November-December 2020968

severe patients (p = 0.02), and death (p = 0.029) 
on outcome of patients with GBS. Our data 
agreed with previous reports.9,21

In our study preceding gastroenteritis, GBS 
of axonal type were associated with negative 
outcome indicators such as longer hospital stay, 
need for ICU admission, need for mechanical 
ventilation, incidence of complications and 
mortality. Our results match previous research 
in Turkey where time to recovery was longer 
in patients with preceding acute gastroenteritis 
compared to upper respiratory tract infection.22 

Our study is retrospective: therefore, some data 
were not available. Besides, the sample size 
was small, preventing the application of some 
comparative statistics. Despite these limitations, 
it adds epidemiologic and clinical data from this 
region to a disorder where most information is 
contributed from East Asia. 

Acute inflammatory demyelinating 
polyneuropathy (AIDP) was the most common 
variety of GBS in our study. GBS patients who 
were treated with plasmapheresis had a better 
outcome with a short duration of hospitalization.
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