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Introduction: We assessed the clinical, epidemiologic, electrophysiological 
and prognostic characteristics of childhood Guillain-Barré Syndrome 
admitted to 13 pediatric neurology centers in Turkey.

Method: Using a standard data recording form age, sex, duration of 
symptoms, distribution of weakness at onset, cranial nerve involvement, 
cerebrospinal fluid findings, electrophysiological findings, duration 
of hospitalization, requirement of ventilation, treatment and clinical 
evaluation scale at onset, discharge and 1, 3, 6, and 12 months after 
discharge were recorded.

Results: Among the 236 children with a median age of 6.8 years there 
was a male to female ratio of 1.3. Based on the electrophysiological 

features; 84 patients were classified as acute inflammatory demyelinating 
polyrediculoneuropathy (AIDP), 61 as acute motor axonal neuropathy 
(AMAN), 21 as acute motor-sensory axonal neuropathy (AMSAN). The 
incidence of cranial nerve involvement was 16%, and was related to 
lower clinical scores at discharge and 6 months after discharge. Clinical 
scale scores between axonal and demyelinating subgroups did not show 
statistically significant difference except for admission (p<0.05). 

Conclusion: Electrophysiological subtypes are not important in prognosis 
in our series. However, duration of weakness, duration of hospitalization 
and ventilation requirement can affect prognosis negatively. 
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The Guillain-Barré syndrome (GBS) is an acute acquired inflammatory 
demyelinating polyradiculoneuropathy characterized by symmetrical 
ascending weakness, hyporeflexia, variable sensory complaints, and 
elevated cerebrospinal fluid (CSF) protein without pleocytosis. Since the 
incidence of poliomyelitis declined worldwide, GBS is considered the 
most frequent cause of acute flaccid paralysis with a reported incidence 
of 0.6–4 per 100,000 population per year (1).

The pathogenesis is autoimmune, involving both humoral and cell-
mediated mechanisms. Approximately 50–70% of patients report 
preceding respiratory or gastrointestinal infection. The clinical and 
electrophysiological spectrum of GBS comprises acute inflammatory 
demyelinating polyneuropathy (AIDP), axonal neuropathy with or 
without sensory involvement, and other clinical variants such as Miller-
Fisher syndrome. Some subtypes differ in geographic distribution (2, 3), 
and according to some reports, in outcome. Better prognosis has been 
reported for demyelinating compared to axonal GBS in adults; however, 
most studies on childhood GBS, except one from Argentina, show similar 
functional outcome at 12 months after onset (3–7). We assessed the 

clinical, epidemiologic and prognostic characteristics in our childhood 
GBS series, one of the largest published so far.

METHODS
We retrospectively extracted the data of 236 patients from 13 pediatric 
neurology centers (listed at the end of this paper as the Turkish 
Childhood GBS Study group) using a standardized form during 2005–
2008 according to declaration of Helsinki. Patients were diagnosed 
by pediatric neurologists according to diagnostic criteria of GBS (8). 
Patients with CSF pleocytosis, exposure to neurotoxins, or hereditary 
neuropathy were excluded, as were those with Miller-Fisher syndrome. 
Age, sex, duration of symptoms, antecedents (classified as: absent, upper 
respiratory tract infection, acute gastroenteritis, vaccination, lower 
respiratory tract infection, mumps, rash, other), distribution of weakness 
at onset (flaccid paresis, tetraparesis, and bulbar involvement), presence 
of pain, sphincter dysfunction, cranial nerve involvement, CSF findings, 
electrophysiological findings, duration of hospitalization, requirement of 
ventilation, and treatment were recorded.

INTRODUCTION
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Table 1. Clinical and laboratory features of demyelinating and axonal groups

All Cases

Electrophysiological subtypes
p (axonal/

demyelinating groups)Demyelinating Axonal

Age (year) 6.8±4.2 y 7.5±4.2 y 6.3±4.3 y NS

M/F 1.3 1.0 1.7 NS

Duration of weakness (days) 7.7±7.8 7.3±6.8 8.2±8.7 NS

Duration of hospitalization (days) 15±19.6 13.4±8.4 17.0±23 NS

Antecedent infection (%) 64.0 66.7 61.3 NS

Distribution of weakness % of cases
Flaccid paresis

Tetraparesis
Tetraparesis + bulbar 

52.8
32

15.2 

54.2
32.5
13.3 

41.5
40.2
18.3 

 <0.001

Sensory signs% 25 25.3 17.3 NS

Sphincter involvement% 2.6 3.6 1.2 NS

Cranial nerve involvement% 15.7 18.1 20.3 NS

Ventilation requirement% 9.7 9.5 12.7 NS

CSF protein mg/dl 95.2±63.6 94.0±59.0 94.2±61.7 NS

Treatment
No treatment
IVIg
Plasmapheresis
Steroid
IVIg+Plasmapheresis
IVIG+steroid

24.1
61.2
1.3
0.9

10.8
1.7

22.6
57.1
1.2
1.2

15.5
2.4

26.8
57.3
1.2
1.2

13.4
-

NS

Median (interquartile range) clinical score at 
admission
discharge
1 month
3 months
6 months
12 months

4 (3–4)
3 (2–4)
1 (0–3)
1 (0–2)
0 (0–1)
0 (0–1)

4 (3–4)
3 (2–3)
0 (0–1)
1 (0–1)

0 (0–0.5)
0 (0–1)

4 (4–4)
3 (2–4)
1 (0–3)

1 (0–2.5)
0 (0–1)
0 (0–1)

p=0.022
NS
NS
NS
NS
NS

Electroneuromyography (ENMG) was performed only if requested 
by the pediatric neurologist to confirm the diagnosis. ENMG results 
were recorded as acute inflammatory demyelinating polyneuropathy 
(AIDP), acute motor axonal neuropathy (AMAN), acute motor-sensory 
axonal neuropathy (AMSAN), or “unclassified” using specific criteria for 
demyelination and axonopathy (8).

The functional status was graded at disease onset, at discharge, and 1.3, 
6, and 12 months after discharge according to a clinical scale: Grade 
0 = normal, Grade 1 = minor signs and symptoms, Grade 2 = walks 5 
meters without walker or support, Grade 3 = walks 5 meters with walker 
or support, Grade 4 = confined to bed or wheelchair, Grade 5 = requires 
assisted ventilation, Grade 6 = death (9).

Factors affecting clinical score were tested with the Mann-Whitney U test 
for univariate analysis, and factors found to be significant were subjected 
to multivariate analysis using generalized estimating equations (GEE) 
analysis by SAS version 9.0 GENMOD.

The subjects with incomplete data are not excluded from the analysis 
when using GEE method (10, 11). However, if the sample size is very small 
and the missing data mechanism is not missing completely random, GEE 
results can be biased and inconsistent (12). In this study, missing data 
constituted 18% of data at 3 months and 20% cumulatively at 6 months. 
However, the completely random missing of data allowed analysis of 
follow-up data with the GEE method.

RESULTS
There were 236 patients (134 male, 102 female, male/female ratio: 1.31). 
Clinical and laboratory features of the whole group and demyelinating 
and axonal subgroups are summarized in Table 1. Eighty four patients 
were classified as AIDP, 61 as AMAN, 21 as AMSAN, and 6 were 
“unclassified”. Sixty-four patients had no ENMG examination. Among 
laboratory studies, CSF protein concentration was elevated in 79.9% of 
cases, with a mean level of 95.2 mg/dL.

At the time of diagnosis, 8.1% of patients were able to walk 
independently, 18.6% with help, and 58.9% were bed-bound. Follow-
up data were available at one month in 168 patients, 3 months in 137 
patients, 6 months in 133 patients and 12 months in 133 patients. At 
last follow-up, 85.6% children had normal neurological examination; 9% 
were able to walk 5 meters without aid, 3.8% with aid and 1.5% were 
bed-bound. Clinical and laboratory features were not different between 
demyelinating and axonal groups, except higher clinical score in the 
axonal type at admission (Table 1).

Non-parametric correlation tests showed patients with longer symptom 
duration before admission had higher scores on admission, at discharge 
and at 12 months’ follow-up examination (p <0.05). The duration of 
hospitalization was related to admission score and 1, 3, 6 month scores 
(p <0.01). The score at admission varied between 2 and 5. Patients with 
cranial nerve involvement had higher scores at discharge and 6 months 
after discharge, but the difference was not significant. AMAN and AMSAN 
forms did not differ in clinical and laboratory features (Table 2).
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Table 2. Clinical and laboratory features of AMAN and AMSAN groups

All Cases

Axonal subtypes
p (AMAN/
AMSAN)AMAN n=61 AMSAN n=21

M/F 1.79 1.77 1.85 NS

Most common antecedent infection (%) URTI (62.9) URTI (63.9) URTI (60) NS

Cranial nerve involvement% 20 21 18.7 NS

Ventilation requirement% 12.8 8.6 25 NS

Min-Max
Median

 (iq range*)
Min-Max

Median
 (iq range)

Min-Max
Median

 (iq range)

Duration of weakness (days) 1–60 
6

(3–10)
1–60

6
(3.25–9)

2–30
7

(3.5–10)
NS

CSF protein mg/dl 13–323
83

(48.5–23.5)
13–323

78
(50–122)

15–202
98

(34.5–117)
NS

Duration of hospitalization (days) 2–140
10

(8–16.5)
2–100

11
(8–18)

3–140
9.5

(6.75–17)
NS

Clinical score

 admission
2–5

4
(3–4)

2–5 
(4–4)

3–5
4

(3–5)
NS

 discharge 0–5
3

(2–4)
0–4

3
(2–4)

1–5
3

(2–4)
NS

 1 month 0–5
1

(0–3)
0–4

2
(0–3)

0–5
1

(0–2.5)
NS

 3 months 0–5
1

(0–2)
0–4

1
(0–2.5)

0–5
1

(0–2.5)
NS

 6 months 0–5
0

(0–1)
0–3

0
(0–1)

0–5
0

(0–4)
NS

 12 months 0–5
0

(0–1)
0–3

0
(0–1)

0–5
0

(0–3)
NS

*interquartile range; URTI, Upper respiratory tract infection. 

Table 3. Median scores of patient groups in relation with ventilatory assistance

Clinical score (iq range*) 
All patients Demyelinating Axonal

Non-ventilated ventilated Non-ventilated ventilated Non-ventilated ventilated
Admission 4

(3–4)
5

(4–5)
4

(3–4)
5

(4.25–5)
4

(3–4)
5

(5–5)

Discharge 3
(2–3)

4
(3–4)

3
(2–3)

3.5
(2.25–4)

3
(2–4)

4
(3.75–5)

1 month 1
(0–3)

1.5
(0–4)

1
(0–2)

0.5
(0–1.5)

1
(0–3)

4
(0–5)

3 months 1
(0–2)

1
(0–3.5)

1
(0–2)

0.5
(0–1.25)

0
(0–2)

3.5
(1.5–5)

6 months 0
(0–0)

2
(0–3.5)

0
(0–0.5)

0
(0–2.5)

0
(0–0.75)

3
(1–5)

12 months
0

(0–1)
1.5

(0–3)
0

(0–1)
0

(0–2)
0

(0–1)
3

(1–5)
*interquartile range

Patients requiring ventilatory assistance had higher scores at admission, 

discharge, and 6 and 12 months after discharge (p <0.001) (Table 3). 

When demyelinating and axonal groups were assessed separately, 

AIDP patients who needed ventilation had higher scores on admission 

(p=0.001) but not at discharge and thereafter, while the axonal group 

had mean score of 3 up to 12 months: none reached a score of 0 at 3–6 

months (Table 3).

Multivariate analysis using GEE with and without covariates confirmed 
these associations and showed elevated CSF protein was associated with 
lower scores at onset: patients with CSF protein <70 mg/dL had a mean 
score of 3.78 at admission, and those with protein level >70 mg/dL, 3.59 
(p <0.05).

According to GEE analysis with all covariates, age, sex, antecedent 
infection and cranial nerve involvement had no effect on clinical scores 
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(p>0.05). On the other hand, duration of hospitalization, requirement 
of ventilation, duration of weakness and distribution of weakness had 
significant effect on clinical scores (Table 4).

Clinical scores improved in all groups during follow-up. However, 6 and 
12 month scores were not significantly different.

Treatment decisions were made at physician’s discretion in all centers. 
As included in Table I, methods were similar in all groups. Most 
patients received intravenous immunoglobulin (IVIG) at a dosage of 
0.4 mg/kg/day for 5 days. Those treated with IVIG had a mean score of 
3.8 at admission and were discharged with a mean score of 2.7; those 
who did not receive any specific treatment had scores of 3.3 and 2.4 
respectively.

DISCUSSION
The present series comprises one of the largest studies about the subtypes 
and prognosis of childhood GBS. The young age (median 6.7 years) and 
1.3/1 male predominance in this series agrees with previous reports of 
peak incidence of 6 years and male/female ratio of 1.2–1.3/1 (6, 13).

The frequency of GBS subtypes varies considerably between geographical 
regions. While 70–90% of GBS cases are AIDP in Western Europe and 
USA, AMAN constitutes 65% of cases in China (14, 15). Previous studies 
revealed higher rates of AIDP up to 70.2% in Turkey (3, 16); however, our 
series contained equal percentages of AMAN and AIDP. Among axonal 
variants, AMAN was 2.9 times more common than AMSAN (61 vs. 21 
cases). This is consistent with previous studies on childhood GBS from 
Turkey, China and Korea (3, 17, 18).

The major clinical feature of GBS is ascending paralysis. In this study flaccid 
paresis was the most frequent pattern (53%) probably reflecting early 
referral of patients, before upper limb weakness. Sensory involvement was 
observed in only 23.9% of cases, with no significant difference observed 
between AIDP and AMAN. Sensory symptoms may be underreported in 
young children. The incidence of cranial nerve involvement, 16%, is in 
the lower range of the published rates of 15–46% (19); however our series 
excluded Miller-Fisher syndrome.

Mean duration of hospitalization was 14.7 days, with no difference 
between groups. One study from USA reported shorter hospitalization 
(interquartile range: 5–13, median: 7 days) (20) while another from 
Oman had longer hospital stays (range: 5–116, mean: 20.4 days) (19). 
Interestingly, our hospital stays were not related to the clinical score 

at the time of diagnosis but at 1, 3 and 6 months, suggesting duration 
of hospital stay is not predictable at onset and clinical progression is 
the main determinant. Only 9.2% of our patients required mechanical 
ventilation. In the literature, the requirement for respiratory assistance 
ranges from 6% to 32%. Our result is consistent with two studies from 
Turkey and China where 9.6% and 9.5% required ventilation (16, 18).

Previous studies show an association between cranial nerve involvement 
and respiratory assistance. We could not find such an association, 
probably because of the lower rate of cranial nerve involvement in our 
series. As expected, patients who needed ventilation had higher scores on 
admission, and, in the axonal group, afterwards. In other words, an AIDP 
patient who needed ventilation was not candidate for worse functional 
status at discharge or thereafter, while patients with axonal forms could 
do worse for up to months after discharge. Otherwise the axonal and 
demyelinating forms did not differ in clinical and laboratory features, and 
notably, outcome, despite higher initial clinical scores in the axonal group. 
The absence of any difference in outcome suggests the differentiation 
based on electrophysiological findings has modest clinical importance 
in children with GBS. Between the AMSAN and AMAN groups, a higher 
rate of respiratory assistance compared to AMAN was observed (25% 
and% 8.6 respectively) however this was not statistically significant (0.1>p 
>0.05).

The literature shows excellent recovery in 85–95% of children (6, 21). In 
our study the ratio of patients with lower clinical scores at 12 months 
follow up was 5.2%, meaning 94.8% of excellent recovery. Our mortality 
rate was 1.3%, consistent with the literature where mortality in children is 
reported to be lower than adult rates of 2–11% (20, 22, 23). Interestingly, 
6-and 12-month scores were not different, suggesting outcome and 
treatment results can be predictable at 6 months.

Acute motor axonal neuropathy and AMSAN forms did not differ in 
clinical and laboratory features. Notably, they did not differ in outcome 
but only by higher initial clinical score in the axonal group. The absence 
of any difference in outcome suggests the differentiation based on 
electrophysiological findings has modest clinical importance in children 
with GBS. Although the AMSAN group had higher rate of respiratory 
assistance compared to AMAN (25% and% 8.6 respectively) this was not 
statistically significant (0.1>p >0.05).

Cerebrospinal fluid protein level was negatively correlated with clinical 
score at onset (p <0.05) meaning higher CSF protein levels were 
associated with lower scores or milder symptoms. Nearly all studies 
about prognostic significance of CSF protein level were performed in 

Table 4. Factors affecting clinical scores

OR 95% CI P

Age 0.999 0.994 1.003 NS

Sex 1.183 0.902 1.555 NS

Duration of weakness 0.982 0.966 0.999 0.0345

Distribution of weakness 1.262 1.026 1.555 0.0275

Cranial nerve involvement 1.287 0.889 1.858 NS

CSF protein level 0.998 0.996 1.001 NS

Ventilation 3.184 1.788 5.682  <0.0001

Duration of hospitalization 1.047 1.037 1.057  <0.0001

Antecedent infection 1.203 0.902 1.605 NS
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adults and revealed no relation. A few studies in adult cases and two 
studies in children showed positive correlation between CSF protein 
and prognosis, higher protein level being related to poor prognosis 
(6, 24). Our result contradicts this finding. Although elevated CSF 
protein is associated with demyelination rather than axonal damage, 
demyelinating and axonal mechanisms are frequently together in 
GBS (21). Another explanation may be related to the time of lumbar 
puncture, milder cases being admitted and investigated later, and 
therefore showing higher protein.

Treatment was not standard due to the retrospective nature of the 
study, but varied little between centers. Most patients received IVIG. The 
mean scores at admission and discharge were higher in the IVIG-treated 
than the untreated group, indicating clinicians’ choice of treating more 
severely presenting cases, as recommended (25). IVIG is preferred to 
plasmapheresis in childhood series because of ease of application and 
usually minor adverse effects (6, 21, 26). Their therapeutic efficacy is 
similar in adults. Only one childhood study demonstrated better success 
rate with plasmapheresis (26). Our plasmapheresis group is small, not 
allowing comparison of efficacy.

The limitations of our study are its retrospective nature, lack of nerve 
conduction studies in 27% of cases. We analysed the patients with no ENMG 
and those performed EMG and can’t find any difference between them 
at ventilation requirement, age, gender and clinical scores at admission, 
3, 6 and 12’th months of follow up. But cranial nerve involvement and 
clinical scores at 1 months of follow up are significantly different. These 
two parameters are higher at those performed EMG this bias may be due 
to clinicians’ choice of performing EMG to severe patients.

Another limitation of the study is limited follow-up in some patients. 
This is not unusual considering the mutlicentric nature, the time window, 
and the high horizontal population movement in Turkey. However, we 
compare patients with positive last follow-up and lost ones. We couldn’t 
find any difference between them about age, gender, cranial nerve 
involvement, ventilation requirement. If we consider only patients 
with positive last follow-up data clinical and laboratory features were 
not different between demyelinating and axonal groups, except higher 
clinical score in the axonal type at 1 months of follow-up.

We are unable to describe the etiological agents responsible for GBS 
in Turkey because a standard, uniform microbiological test panel was 
not applied. Most cases followed an upper respiratory tract infection, 
consistent with previous data (17). Our findings demonstrate childhood 
GBS is clinically heterogeneous, but little difference can be attributed to 
ENMG subtypes. Clinical severity, duration of symptoms at admission, 
and elevated CSF protein are related to short-term course while long-
term outcome is affected only in severe axonal forms with respiratory 
involvement.
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