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Clinical and ElectrophysiologicAspects of Guillain Barre Syndrome among 
Children: Experience at Referral Tertiary Care Hospital in Bangladesh

Abstract
Background: Guillain Barre Syndrome (GBS) is an acute polyradiculopathy which is quite common in all 
ages. Objective: The aim of this study was to evaluate the clinical and electrophysiologicaspects of Guillain 
Barre Syndrome (GBS) in children. Methodology: This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Patients under 18 years of age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. These patients were evaluated by detailed history, physical examination, and 
electrophysiological findings. Results: A total of 82 patients of GBS were enrolled in this study. The mean 
age was 12.93± 5.02 years (range 1 to<18 years). Most of the patients were male (64.6%) and from the 
middle-income group (70.73%). About Fourty eight percent of patients had a history of preceding illness 
among which gastrointestinal infection(24.3%) was the most common.  Tingling and paresthesiaswas 
complained by 32.4% of patients as the first symptom. AMAN(61%) was the most common GBS variant 
followed by AIDP(26.8%). 9 (11%) patients needed ICU support among them AIDP was more frequent. 
Conclusion: AMAN is the most common variant among children in this population by electrophysiologic 
testing. [Journal of National Institute of Neurosciences Bangladesh, 2019;5(2):2-7]
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Introduction
Guillain Barre Syndrome (GBS) is an acute 
polyradiculopathy which affects all age groups. With the 
gradual eradication of poliomyelitis due to 

immunization, it is now the most frequent cause of acute 
flaccid paralysis in most countries1-2. The diagnosis of 
GBS is based on clinical features3, supported by features 
of electrophysiologic study. Electrophysiologic criteria 

have been established for the diagnosis of GBS. Specific 
evaluations of children have been performed but detailed 
large scale case-series reports of children have not4. The 
electrodiagnostic findings in these patients include acute 
demyelinating neuropathy, acute axonal neuropathy, or a 
combination of these two5-7.
A systematic literature review of the epidemiology of 
GBS has found the overall incidence of GBS to be 1.1 to 
1.8/100000. It is, however, lower in children at 0.34 to 
1.34/1000008.The nonpolio incidence rate of acute 
flaccid paralysis(AFP) in Bangladesh is 3.25 cases per 
100000 children <15 years of age9. A current 
hospital-based study shows that 25.0% of GBS patients 
in Bangladesh are children <15 years of age10.
Acute inflammatory demyelinating polyradiculo- 
neuropathy(AIDP) is the most frequent subtype in the 
Western world with a primarily demyelinating pathology 
and various degrees of secondary axonal damage. Acute 
motor axonal neuropathy (AMAN)11 is the next most 
frequent variant and appears to be a primary axonal 
disorder affecting predominantly motor nerves. Axonal 
variants involving both sensory and motor nerves are 
much rarer (AMSAN)12. Most of our knowledge of 
Guillain Barre variants has come from studies in several 
western series. However, different populations around 
the world would have different clinical and paraclinical 
findings. The aim of this study was to evaluate the 
clinical and electrophysiologic findings of Guillain Barre 
Syndrome (GBS) in children.

Methodology
This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of 
Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Suspected cases of GBS were 
referred to the neurophysiology lab both for diagnosis 
and variant identification. Patients under 18 years of 
age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. All demographic, clinical, 
laboratory and electrophysiological data were 
recorded.In this hospital, patients up to the age of 12 
years old are admitted to the Department of Pediatric 
Neurology and those>12years in the Department of 
Neurology.  For all the enrolled patients, clinical 
parameters including age, sex, antecedent events, 
interval from disease onset to admission and time from 
onset of symptom to nadir, muscle weakness evaluated 
by the Medical Research Council (MRC) scale, sensory 
disturbances, reflexes, cranial nerve deficits, autonomic 
dysfunction (e.g. tachyarrhythmia, bradyarrhythmia and 
abnormal sweating), pain, mechanical ventilation and 

treatment modality during hospitalization were 
collected. Where CSF was analyzed for cell count, 
glucose and protein concentration, data were collected. 
Moreover, Neurophysiological studies were done in 
accordance with the criteria of Hadden et al.12 Nerve 
conduction studies of crossed limbs (Right upper and 
left lower limb) were done in every patient on the day 
patient was referred to neurophysiology laboratory. 
Statistical analyses (p value, odds ratio, confidence 
interval) were performed using the SPSS16 for 
Windows program.

Results
A total of 82 patients fulfilling Brighton diagnostic 
criteria for GBS were enrolled in this study. The mean 
age was 12.93±5.02 years (range 1 to 17 years). Most 
of the patients were male (64.6%) and from the 
middle-income group (70.73%). Male and female ratio 
was 1.82. The majority of the patients was in the age 
group of 14 to 17 years. There were no patients under 1 
year of age. Antecedent events were reported in 
59.75% cases preceding the onset of the weakness; of 
which gastrointestinal infection (29.27%) was most 

frequent followed by respiratory tract infection 
(17.07%). Meantime between symptom onset to 
admission and progression to maximum paralysis from 
the onset was 5.44±3.37 and 5.38±2.53 days, 
respectively (Table1).
Though the disease occurred sporadically throughout 
the year, the highest number of cases of GBS was seen 
in the month of April and May (13.41% and 19.51%). 
Another peak was seen in December and January 
(Figure 1). 

Tingling and paresthesiawere the first symptom in 
32.4% cases followed by pain (29.73%). Although 
most patients presented with weakness of both lower 
limbs (27.03%),5.41% patients had weakness initially 
in upper limbs (Figure2). 
Multiple response analysis of symptoms found that 
weakness and walking difficulty were the most 
frequent symptoms. Facial nerve involvement occurred 
in 12.5% of cases, dysphagia in 6.9%, and respiratory 
distress in 18.1% (Table 2).

Mean time interval between the onset of symptoms and 
the time of NCS was 5.93±2.86 (range 2-14). 
Abnormalities in motor NCSs, F waves, and H reflexes 
were the most common electrophysiologic findings. 
The ulnar nerve was the most commonly involved 
nerve whereas conduction block was more frequent in 
the peroneal nerve (Table 3).

The most common electrophysiological variants of 
GBS were: acute motor axonal neuropathy (AMAN) in 
60.98%, AIDP in 26.8%, acute motor and sensory 
axonal neuropathy (AMSAN) in 2.4%, MFS in 2.4%, 
inexcitablein 2.4% and normal in 4.8% cases (Table4). 

Lumbar puncture was done only in 34.14% cases 
andalbumino-cytological dissociation was found in 
most of the cases (89.28%). In this study, AIDP was 
found to be 7.09 times more frequent in 1 to 5 years’ 
age group (p=0.017). ICU support was required in 
9(11%) patients most of whom had AIDP (p=0.03) 
(Table 5).

There was a statistically significant association 
between gastrointestinal infection and AMAN variants 
(p=0.004) (Table 6).

Discussion
In this study, 82 patients, referred for nerve conduction 
studies from the inpatient department to 
neurophysiology lab with the clinical diagnosis of GBS 

over a period of two years from July 2016 to June 
2018, were enrolled.
This study showed a male preponderance with the sex 
ratio being 1.82:1 which is consistent with other studies 
on GBS. In thisseries, themajority of cases occurred in 
the 14 to 17 years’ age group. With increasing age, the 
number of cases also increased. However, patients 1-5 
years of age had a significant risk of developing AIDP. 
In other studies, children 1 to 4 years old were the most 
commonly affected age group with GBS where AIDP 
was predominant varient13-16. This is believed to be due 
to their relatively high susceptibility to infections in 
this age group and the increased susceptibility to the 
young myelinated peripheral nerves to 
demyelination15-16.
In this study, 29.3% patients had gastrointestinal 
infections while 17.1% patients had upper respiratory 
infections 1 to 4 weeks before the onset of GBS. There 
was a significant association between gastrointestinal 
infection and AMAN variants. This finding matches 
well with the observations of Zaheer et al17 from 
Pakistan that some sort of a relationship exists in the 
Asian countries between seasonal peaks of GBS with 
widespread epidemics of summer gastroenteritis and 
winter flu-like syndromes. In this South-Asian region, 
gastroenteritis outbreaks in warmer months are 
associated withan increasing number of GBS in the 
summer season. Most current epidemiological surveys 
show the risk of immunization triggering GBS to 
bevery low18. This present study was found only one 
patient where vaccination was a triggering factor. 
Although the disease occurred throughout the year in 
all seasons, in this study, the highest number of cases 
were seen in the months of April and May. Another 
peak was seen in the months of December and January. 
Islam et al19 in a study on childhood GBS from 
Bangladesh have reported maximum cases in the 
month of May and least in February.These findings are 
similar to this present study. In another study from Iran 
by Haghighi et al20 the maximum incidence of GBS 
was reported between the months of February to June. 
Lyuet al21 have reported the peak GBS incidence from 
March to May in a Taiwanese study. Conversely, peak 
clustering of GBS in the winter months has been 
reported from studies done primarily from the Western 
Hemisphere22-28.
The most common initial symptom was tingling and 
paresthesia. Severe radicular back pain or neuropathic 
pain was reported in most cases. Most patients 
presented initially with leg weakness while few had an 
onset of weakness in the arms. These findings are 

consistent with a studyby Barohn et al29. Facial nerve 
involvement, dysphagia and respiratory distress 
developed in a few cases. These percentages are lower 
than the study finding conducted by Ropper et al30.
When GBS is suspected, electrophysiologic studies are 
essential to confirm the diagnosis, identify variants and 
exclude its mimics. Large case series reporting 
electrophysiologic findings in children with GBS are 
few4-7,31-33. Previous studies have shown an increase in 
distal latency and a decrease in nerve conduction in the 
children with GBS, which primarily reflects peripheral 
nerve demyelination34. In this study, abnormalities of 
motor NCS mainly low CMAP amplitude, F waves, 
and H reflex were more common than the 
abnormalities of sensory NCS. A study in Northeast 
China found that motor nerve involvement was more 
common in children than that in adults with AMAN or 
AIDP, while in children with AIDP, sensory nerve 
involvement in the lower limbs was less common than 
that in adults35.
In this study, AMAN was the most common variant 
followed by AIDP. In other studies, the incidence of the 
demyelinating type of GBS was 69.0% in Japan36, 
70.0% in Argentina37, 65.0% in Turkey38, 69.0% in 
Pakistan39, 35.0% in China40, and 90.0% in North 
America41. In AMAN, CMAP amplitudes are 
significantly reduced in the first few days and then in 
severe cases become absent42. In AMSAN the sensory 
potentials are reduced in amplitude and often absent43.  
The absence of H-reflexes may be the only abnormality 
in 75% of MFS and BBE cases44. The percentage of 
cases with the demyelinating type in our study 
(26.83%) was lower than that in western countries. 
These findings suggest that the incidence of the 
demyelinating type of GBS varies considerably among 
countries. It may be due to a different genetic 
background and environmental exposures.
CSF examination was performed in one-third of cases 
because most of the patients were referred to the lab 
before lumbar puncture. At our institution, lumbar 
punctures are typically performed7 days after onset of 
symptoms. In this study, it has been found a 
statistically significant association between AIDP and 
patients requiring ICU support.

Conclusion
GBS affects males more than females. The number of 
the patient increases with increasing age. Most cases 
are reported in the months of April-May and 
December-January. AMAN is the most common 
variants. However, AIDP is more frequent in the 

younger age group. The gastrointestinal infection has a 
significant association with AMAN. Patients having 
AIDP have more chance to develop respiratory failure 
and required ICU support. Although this present study 
has been conducted in a referral neurology hospital in 
Bangladesh, there are limitations of this study. Among 
these limitation small sample size is an important issue. 
Randomization was not done to avoid selection bias. 
This present study is performed in a single medical 
centre which does not reflect the whole country 
scenarios.
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Introduction
Guillain Barre Syndrome (GBS) is an acute 
polyradiculopathy which affects all age groups. With the 
gradual eradication of poliomyelitis due to 

immunization, it is now the most frequent cause of acute 
flaccid paralysis in most countries1-2. The diagnosis of 
GBS is based on clinical features3, supported by features 
of electrophysiologic study. Electrophysiologic criteria 

have been established for the diagnosis of GBS. Specific 
evaluations of children have been performed but detailed 
large scale case-series reports of children have not4. The 
electrodiagnostic findings in these patients include acute 
demyelinating neuropathy, acute axonal neuropathy, or a 
combination of these two5-7.
A systematic literature review of the epidemiology of 
GBS has found the overall incidence of GBS to be 1.1 to 
1.8/100000. It is, however, lower in children at 0.34 to 
1.34/1000008.The nonpolio incidence rate of acute 
flaccid paralysis(AFP) in Bangladesh is 3.25 cases per 
100000 children <15 years of age9. A current 
hospital-based study shows that 25.0% of GBS patients 
in Bangladesh are children <15 years of age10.
Acute inflammatory demyelinating polyradiculo- 
neuropathy(AIDP) is the most frequent subtype in the 
Western world with a primarily demyelinating pathology 
and various degrees of secondary axonal damage. Acute 
motor axonal neuropathy (AMAN)11 is the next most 
frequent variant and appears to be a primary axonal 
disorder affecting predominantly motor nerves. Axonal 
variants involving both sensory and motor nerves are 
much rarer (AMSAN)12. Most of our knowledge of 
Guillain Barre variants has come from studies in several 
western series. However, different populations around 
the world would have different clinical and paraclinical 
findings. The aim of this study was to evaluate the 
clinical and electrophysiologic findings of Guillain Barre 
Syndrome (GBS) in children.

Methodology
This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of 
Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Suspected cases of GBS were 
referred to the neurophysiology lab both for diagnosis 
and variant identification. Patients under 18 years of 
age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. All demographic, clinical, 
laboratory and electrophysiological data were 
recorded.In this hospital, patients up to the age of 12 
years old are admitted to the Department of Pediatric 
Neurology and those>12years in the Department of 
Neurology.  For all the enrolled patients, clinical 
parameters including age, sex, antecedent events, 
interval from disease onset to admission and time from 
onset of symptom to nadir, muscle weakness evaluated 
by the Medical Research Council (MRC) scale, sensory 
disturbances, reflexes, cranial nerve deficits, autonomic 
dysfunction (e.g. tachyarrhythmia, bradyarrhythmia and 
abnormal sweating), pain, mechanical ventilation and 

treatment modality during hospitalization were 
collected. Where CSF was analyzed for cell count, 
glucose and protein concentration, data were collected. 
Moreover, Neurophysiological studies were done in 
accordance with the criteria of Hadden et al.12 Nerve 
conduction studies of crossed limbs (Right upper and 
left lower limb) were done in every patient on the day 
patient was referred to neurophysiology laboratory. 
Statistical analyses (p value, odds ratio, confidence 
interval) were performed using the SPSS16 for 
Windows program.

Results
A total of 82 patients fulfilling Brighton diagnostic 
criteria for GBS were enrolled in this study. The mean 
age was 12.93±5.02 years (range 1 to 17 years). Most 
of the patients were male (64.6%) and from the 
middle-income group (70.73%). Male and female ratio 
was 1.82. The majority of the patients was in the age 
group of 14 to 17 years. There were no patients under 1 
year of age. Antecedent events were reported in 
59.75% cases preceding the onset of the weakness; of 
which gastrointestinal infection (29.27%) was most 

frequent followed by respiratory tract infection 
(17.07%). Meantime between symptom onset to 
admission and progression to maximum paralysis from 
the onset was 5.44±3.37 and 5.38±2.53 days, 
respectively (Table1).
Though the disease occurred sporadically throughout 
the year, the highest number of cases of GBS was seen 
in the month of April and May (13.41% and 19.51%). 
Another peak was seen in December and January 
(Figure 1). 

Tingling and paresthesiawere the first symptom in 
32.4% cases followed by pain (29.73%). Although 
most patients presented with weakness of both lower 
limbs (27.03%),5.41% patients had weakness initially 
in upper limbs (Figure2). 
Multiple response analysis of symptoms found that 
weakness and walking difficulty were the most 
frequent symptoms. Facial nerve involvement occurred 
in 12.5% of cases, dysphagia in 6.9%, and respiratory 
distress in 18.1% (Table 2).

Mean time interval between the onset of symptoms and 
the time of NCS was 5.93±2.86 (range 2-14). 
Abnormalities in motor NCSs, F waves, and H reflexes 
were the most common electrophysiologic findings. 
The ulnar nerve was the most commonly involved 
nerve whereas conduction block was more frequent in 
the peroneal nerve (Table 3).

The most common electrophysiological variants of 
GBS were: acute motor axonal neuropathy (AMAN) in 
60.98%, AIDP in 26.8%, acute motor and sensory 
axonal neuropathy (AMSAN) in 2.4%, MFS in 2.4%, 
inexcitablein 2.4% and normal in 4.8% cases (Table4). 

Lumbar puncture was done only in 34.14% cases 
andalbumino-cytological dissociation was found in 
most of the cases (89.28%). In this study, AIDP was 
found to be 7.09 times more frequent in 1 to 5 years’ 
age group (p=0.017). ICU support was required in 
9(11%) patients most of whom had AIDP (p=0.03) 
(Table 5).

There was a statistically significant association 
between gastrointestinal infection and AMAN variants 
(p=0.004) (Table 6).

Discussion
In this study, 82 patients, referred for nerve conduction 
studies from the inpatient department to 
neurophysiology lab with the clinical diagnosis of GBS 

over a period of two years from July 2016 to June 
2018, were enrolled.
This study showed a male preponderance with the sex 
ratio being 1.82:1 which is consistent with other studies 
on GBS. In thisseries, themajority of cases occurred in 
the 14 to 17 years’ age group. With increasing age, the 
number of cases also increased. However, patients 1-5 
years of age had a significant risk of developing AIDP. 
In other studies, children 1 to 4 years old were the most 
commonly affected age group with GBS where AIDP 
was predominant varient13-16. This is believed to be due 
to their relatively high susceptibility to infections in 
this age group and the increased susceptibility to the 
young myelinated peripheral nerves to 
demyelination15-16.
In this study, 29.3% patients had gastrointestinal 
infections while 17.1% patients had upper respiratory 
infections 1 to 4 weeks before the onset of GBS. There 
was a significant association between gastrointestinal 
infection and AMAN variants. This finding matches 
well with the observations of Zaheer et al17 from 
Pakistan that some sort of a relationship exists in the 
Asian countries between seasonal peaks of GBS with 
widespread epidemics of summer gastroenteritis and 
winter flu-like syndromes. In this South-Asian region, 
gastroenteritis outbreaks in warmer months are 
associated withan increasing number of GBS in the 
summer season. Most current epidemiological surveys 
show the risk of immunization triggering GBS to 
bevery low18. This present study was found only one 
patient where vaccination was a triggering factor. 
Although the disease occurred throughout the year in 
all seasons, in this study, the highest number of cases 
were seen in the months of April and May. Another 
peak was seen in the months of December and January. 
Islam et al19 in a study on childhood GBS from 
Bangladesh have reported maximum cases in the 
month of May and least in February.These findings are 
similar to this present study. In another study from Iran 
by Haghighi et al20 the maximum incidence of GBS 
was reported between the months of February to June. 
Lyuet al21 have reported the peak GBS incidence from 
March to May in a Taiwanese study. Conversely, peak 
clustering of GBS in the winter months has been 
reported from studies done primarily from the Western 
Hemisphere22-28.
The most common initial symptom was tingling and 
paresthesia. Severe radicular back pain or neuropathic 
pain was reported in most cases. Most patients 
presented initially with leg weakness while few had an 
onset of weakness in the arms. These findings are 

consistent with a studyby Barohn et al29. Facial nerve 
involvement, dysphagia and respiratory distress 
developed in a few cases. These percentages are lower 
than the study finding conducted by Ropper et al30.
When GBS is suspected, electrophysiologic studies are 
essential to confirm the diagnosis, identify variants and 
exclude its mimics. Large case series reporting 
electrophysiologic findings in children with GBS are 
few4-7,31-33. Previous studies have shown an increase in 
distal latency and a decrease in nerve conduction in the 
children with GBS, which primarily reflects peripheral 
nerve demyelination34. In this study, abnormalities of 
motor NCS mainly low CMAP amplitude, F waves, 
and H reflex were more common than the 
abnormalities of sensory NCS. A study in Northeast 
China found that motor nerve involvement was more 
common in children than that in adults with AMAN or 
AIDP, while in children with AIDP, sensory nerve 
involvement in the lower limbs was less common than 
that in adults35.
In this study, AMAN was the most common variant 
followed by AIDP. In other studies, the incidence of the 
demyelinating type of GBS was 69.0% in Japan36, 
70.0% in Argentina37, 65.0% in Turkey38, 69.0% in 
Pakistan39, 35.0% in China40, and 90.0% in North 
America41. In AMAN, CMAP amplitudes are 
significantly reduced in the first few days and then in 
severe cases become absent42. In AMSAN the sensory 
potentials are reduced in amplitude and often absent43.  
The absence of H-reflexes may be the only abnormality 
in 75% of MFS and BBE cases44. The percentage of 
cases with the demyelinating type in our study 
(26.83%) was lower than that in western countries. 
These findings suggest that the incidence of the 
demyelinating type of GBS varies considerably among 
countries. It may be due to a different genetic 
background and environmental exposures.
CSF examination was performed in one-third of cases 
because most of the patients were referred to the lab 
before lumbar puncture. At our institution, lumbar 
punctures are typically performed7 days after onset of 
symptoms. In this study, it has been found a 
statistically significant association between AIDP and 
patients requiring ICU support.

Conclusion
GBS affects males more than females. The number of 
the patient increases with increasing age. Most cases 
are reported in the months of April-May and 
December-January. AMAN is the most common 
variants. However, AIDP is more frequent in the 

younger age group. The gastrointestinal infection has a 
significant association with AMAN. Patients having 
AIDP have more chance to develop respiratory failure 
and required ICU support. Although this present study 
has been conducted in a referral neurology hospital in 
Bangladesh, there are limitations of this study. Among 
these limitation small sample size is an important issue. 
Randomization was not done to avoid selection bias. 
This present study is performed in a single medical 
centre which does not reflect the whole country 
scenarios.
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Variables
Gender
   Male
   Female
Residence
   Urban
   Rural
Age Group (years)
   • 1 to 5 Years
   • 6 to 9 Years
   • 10 to 13 Years
   • 14 to 17 Years
Antecedent events
   • Gastrointestinal infection               
   • Upper respiratory infection            
   • Fever  
   • Vaccination  
   • None
The time between symptom
onset to admission(days)  
 Mean±SD Range 
Progression to maximum
paralysis from onset (day)    
Mean±SD
Mean Range 

Frequency

53
29

35
47

8
10
23
41

24
14
10
1

33

Percent

64.6
35.4

42.68
57.32

9.8
12.2
28
50

29.27
17.07
12.19
1.22

40.24

Table 1: Baseline and clinical data of GBS patients

5.44±3.37
2 to 15

5.38±2.53
3 to 12
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Introduction
Guillain Barre Syndrome (GBS) is an acute 
polyradiculopathy which affects all age groups. With the 
gradual eradication of poliomyelitis due to 

immunization, it is now the most frequent cause of acute 
flaccid paralysis in most countries1-2. The diagnosis of 
GBS is based on clinical features3, supported by features 
of electrophysiologic study. Electrophysiologic criteria 

have been established for the diagnosis of GBS. Specific 
evaluations of children have been performed but detailed 
large scale case-series reports of children have not4. The 
electrodiagnostic findings in these patients include acute 
demyelinating neuropathy, acute axonal neuropathy, or a 
combination of these two5-7.
A systematic literature review of the epidemiology of 
GBS has found the overall incidence of GBS to be 1.1 to 
1.8/100000. It is, however, lower in children at 0.34 to 
1.34/1000008.The nonpolio incidence rate of acute 
flaccid paralysis(AFP) in Bangladesh is 3.25 cases per 
100000 children <15 years of age9. A current 
hospital-based study shows that 25.0% of GBS patients 
in Bangladesh are children <15 years of age10.
Acute inflammatory demyelinating polyradiculo- 
neuropathy(AIDP) is the most frequent subtype in the 
Western world with a primarily demyelinating pathology 
and various degrees of secondary axonal damage. Acute 
motor axonal neuropathy (AMAN)11 is the next most 
frequent variant and appears to be a primary axonal 
disorder affecting predominantly motor nerves. Axonal 
variants involving both sensory and motor nerves are 
much rarer (AMSAN)12. Most of our knowledge of 
Guillain Barre variants has come from studies in several 
western series. However, different populations around 
the world would have different clinical and paraclinical 
findings. The aim of this study was to evaluate the 
clinical and electrophysiologic findings of Guillain Barre 
Syndrome (GBS) in children.

Methodology
This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of 
Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Suspected cases of GBS were 
referred to the neurophysiology lab both for diagnosis 
and variant identification. Patients under 18 years of 
age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. All demographic, clinical, 
laboratory and electrophysiological data were 
recorded.In this hospital, patients up to the age of 12 
years old are admitted to the Department of Pediatric 
Neurology and those>12years in the Department of 
Neurology.  For all the enrolled patients, clinical 
parameters including age, sex, antecedent events, 
interval from disease onset to admission and time from 
onset of symptom to nadir, muscle weakness evaluated 
by the Medical Research Council (MRC) scale, sensory 
disturbances, reflexes, cranial nerve deficits, autonomic 
dysfunction (e.g. tachyarrhythmia, bradyarrhythmia and 
abnormal sweating), pain, mechanical ventilation and 

treatment modality during hospitalization were 
collected. Where CSF was analyzed for cell count, 
glucose and protein concentration, data were collected. 
Moreover, Neurophysiological studies were done in 
accordance with the criteria of Hadden et al.12 Nerve 
conduction studies of crossed limbs (Right upper and 
left lower limb) were done in every patient on the day 
patient was referred to neurophysiology laboratory. 
Statistical analyses (p value, odds ratio, confidence 
interval) were performed using the SPSS16 for 
Windows program.

Results
A total of 82 patients fulfilling Brighton diagnostic 
criteria for GBS were enrolled in this study. The mean 
age was 12.93±5.02 years (range 1 to 17 years). Most 
of the patients were male (64.6%) and from the 
middle-income group (70.73%). Male and female ratio 
was 1.82. The majority of the patients was in the age 
group of 14 to 17 years. There were no patients under 1 
year of age. Antecedent events were reported in 
59.75% cases preceding the onset of the weakness; of 
which gastrointestinal infection (29.27%) was most 

frequent followed by respiratory tract infection 
(17.07%). Meantime between symptom onset to 
admission and progression to maximum paralysis from 
the onset was 5.44±3.37 and 5.38±2.53 days, 
respectively (Table1).
Though the disease occurred sporadically throughout 
the year, the highest number of cases of GBS was seen 
in the month of April and May (13.41% and 19.51%). 
Another peak was seen in December and January 
(Figure 1). 

Tingling and paresthesiawere the first symptom in 
32.4% cases followed by pain (29.73%). Although 
most patients presented with weakness of both lower 
limbs (27.03%),5.41% patients had weakness initially 
in upper limbs (Figure2). 
Multiple response analysis of symptoms found that 
weakness and walking difficulty were the most 
frequent symptoms. Facial nerve involvement occurred 
in 12.5% of cases, dysphagia in 6.9%, and respiratory 
distress in 18.1% (Table 2).

Mean time interval between the onset of symptoms and 
the time of NCS was 5.93±2.86 (range 2-14). 
Abnormalities in motor NCSs, F waves, and H reflexes 
were the most common electrophysiologic findings. 
The ulnar nerve was the most commonly involved 
nerve whereas conduction block was more frequent in 
the peroneal nerve (Table 3).

The most common electrophysiological variants of 
GBS were: acute motor axonal neuropathy (AMAN) in 
60.98%, AIDP in 26.8%, acute motor and sensory 
axonal neuropathy (AMSAN) in 2.4%, MFS in 2.4%, 
inexcitablein 2.4% and normal in 4.8% cases (Table4). 

Lumbar puncture was done only in 34.14% cases 
andalbumino-cytological dissociation was found in 
most of the cases (89.28%). In this study, AIDP was 
found to be 7.09 times more frequent in 1 to 5 years’ 
age group (p=0.017). ICU support was required in 
9(11%) patients most of whom had AIDP (p=0.03) 
(Table 5).

There was a statistically significant association 
between gastrointestinal infection and AMAN variants 
(p=0.004) (Table 6).

Discussion
In this study, 82 patients, referred for nerve conduction 
studies from the inpatient department to 
neurophysiology lab with the clinical diagnosis of GBS 

over a period of two years from July 2016 to June 
2018, were enrolled.
This study showed a male preponderance with the sex 
ratio being 1.82:1 which is consistent with other studies 
on GBS. In thisseries, themajority of cases occurred in 
the 14 to 17 years’ age group. With increasing age, the 
number of cases also increased. However, patients 1-5 
years of age had a significant risk of developing AIDP. 
In other studies, children 1 to 4 years old were the most 
commonly affected age group with GBS where AIDP 
was predominant varient13-16. This is believed to be due 
to their relatively high susceptibility to infections in 
this age group and the increased susceptibility to the 
young myelinated peripheral nerves to 
demyelination15-16.
In this study, 29.3% patients had gastrointestinal 
infections while 17.1% patients had upper respiratory 
infections 1 to 4 weeks before the onset of GBS. There 
was a significant association between gastrointestinal 
infection and AMAN variants. This finding matches 
well with the observations of Zaheer et al17 from 
Pakistan that some sort of a relationship exists in the 
Asian countries between seasonal peaks of GBS with 
widespread epidemics of summer gastroenteritis and 
winter flu-like syndromes. In this South-Asian region, 
gastroenteritis outbreaks in warmer months are 
associated withan increasing number of GBS in the 
summer season. Most current epidemiological surveys 
show the risk of immunization triggering GBS to 
bevery low18. This present study was found only one 
patient where vaccination was a triggering factor. 
Although the disease occurred throughout the year in 
all seasons, in this study, the highest number of cases 
were seen in the months of April and May. Another 
peak was seen in the months of December and January. 
Islam et al19 in a study on childhood GBS from 
Bangladesh have reported maximum cases in the 
month of May and least in February.These findings are 
similar to this present study. In another study from Iran 
by Haghighi et al20 the maximum incidence of GBS 
was reported between the months of February to June. 
Lyuet al21 have reported the peak GBS incidence from 
March to May in a Taiwanese study. Conversely, peak 
clustering of GBS in the winter months has been 
reported from studies done primarily from the Western 
Hemisphere22-28.
The most common initial symptom was tingling and 
paresthesia. Severe radicular back pain or neuropathic 
pain was reported in most cases. Most patients 
presented initially with leg weakness while few had an 
onset of weakness in the arms. These findings are 

consistent with a studyby Barohn et al29. Facial nerve 
involvement, dysphagia and respiratory distress 
developed in a few cases. These percentages are lower 
than the study finding conducted by Ropper et al30.
When GBS is suspected, electrophysiologic studies are 
essential to confirm the diagnosis, identify variants and 
exclude its mimics. Large case series reporting 
electrophysiologic findings in children with GBS are 
few4-7,31-33. Previous studies have shown an increase in 
distal latency and a decrease in nerve conduction in the 
children with GBS, which primarily reflects peripheral 
nerve demyelination34. In this study, abnormalities of 
motor NCS mainly low CMAP amplitude, F waves, 
and H reflex were more common than the 
abnormalities of sensory NCS. A study in Northeast 
China found that motor nerve involvement was more 
common in children than that in adults with AMAN or 
AIDP, while in children with AIDP, sensory nerve 
involvement in the lower limbs was less common than 
that in adults35.
In this study, AMAN was the most common variant 
followed by AIDP. In other studies, the incidence of the 
demyelinating type of GBS was 69.0% in Japan36, 
70.0% in Argentina37, 65.0% in Turkey38, 69.0% in 
Pakistan39, 35.0% in China40, and 90.0% in North 
America41. In AMAN, CMAP amplitudes are 
significantly reduced in the first few days and then in 
severe cases become absent42. In AMSAN the sensory 
potentials are reduced in amplitude and often absent43.  
The absence of H-reflexes may be the only abnormality 
in 75% of MFS and BBE cases44. The percentage of 
cases with the demyelinating type in our study 
(26.83%) was lower than that in western countries. 
These findings suggest that the incidence of the 
demyelinating type of GBS varies considerably among 
countries. It may be due to a different genetic 
background and environmental exposures.
CSF examination was performed in one-third of cases 
because most of the patients were referred to the lab 
before lumbar puncture. At our institution, lumbar 
punctures are typically performed7 days after onset of 
symptoms. In this study, it has been found a 
statistically significant association between AIDP and 
patients requiring ICU support.

Conclusion
GBS affects males more than females. The number of 
the patient increases with increasing age. Most cases 
are reported in the months of April-May and 
December-January. AMAN is the most common 
variants. However, AIDP is more frequent in the 

younger age group. The gastrointestinal infection has a 
significant association with AMAN. Patients having 
AIDP have more chance to develop respiratory failure 
and required ICU support. Although this present study 
has been conducted in a referral neurology hospital in 
Bangladesh, there are limitations of this study. Among 
these limitation small sample size is an important issue. 
Randomization was not done to avoid selection bias. 
This present study is performed in a single medical 
centre which does not reflect the whole country 
scenarios.
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Symptoms     
Tingling   
Numbness    
Paresthesia
Pain   
Weakness    
Walking difficulty                         
Deviation of the angle of mouth    
Respiratory distress                       
Dysphasia   

Frequency
23
7

13
31
68
53
9

13
5

Percent
31.9
9.7

18.1
43.1
94.4
73.6
12.5
18.1
6.9

Table 2: Symptoms in patients of GBS (Multiple response 
analysis)

Nerve

Median
Ulnar  
Tibial
Peroneal
Sural

Reduced/absent
CMAP
54.8%
85.4%
70.7%
78%

-

Prolonged
DL

26.8%
25.6%
24.4%
24.4%

-

Reduced
MNCV
25.6%
23.2%
21.9%
25.6%

-

Presence of
CB

14.6%
12.2%
8.5%

18.3%
-

Prolonged/
absent F wave

70.7%
86.6%
53.7%

-
-

Prolonged
SDL
6.1%
3.7%

-
-

2.4%

Reduced/
absent  SNAP

19.5%
20.7%

-
-

9.7%

Reduced
SNCV
8.5%
6.1%

-
-

4.8%

H reflex

Absent
68.3

Prolonged
17.1

Table 3: Abnormalities in different NCS parameters in the studied population (n=82)

Figure I: Distribution of GBS cases according to month during 
the study period (July 2016-June 2018)

DL-Distal latency, CAMP- Compound muscle action potential, MNCV- Motor nerve conduction velocity, CB-Conduction block, SDL- Sensory distal 
latency, SNAP- Sensory nerve action potential, SNCV- Sensory nerve conduction velocity.

Figure II: The First Symptom Observed in Patients of GBS (n=82)
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Introduction
Guillain Barre Syndrome (GBS) is an acute 
polyradiculopathy which affects all age groups. With the 
gradual eradication of poliomyelitis due to 

immunization, it is now the most frequent cause of acute 
flaccid paralysis in most countries1-2. The diagnosis of 
GBS is based on clinical features3, supported by features 
of electrophysiologic study. Electrophysiologic criteria 

have been established for the diagnosis of GBS. Specific 
evaluations of children have been performed but detailed 
large scale case-series reports of children have not4. The 
electrodiagnostic findings in these patients include acute 
demyelinating neuropathy, acute axonal neuropathy, or a 
combination of these two5-7.
A systematic literature review of the epidemiology of 
GBS has found the overall incidence of GBS to be 1.1 to 
1.8/100000. It is, however, lower in children at 0.34 to 
1.34/1000008.The nonpolio incidence rate of acute 
flaccid paralysis(AFP) in Bangladesh is 3.25 cases per 
100000 children <15 years of age9. A current 
hospital-based study shows that 25.0% of GBS patients 
in Bangladesh are children <15 years of age10.
Acute inflammatory demyelinating polyradiculo- 
neuropathy(AIDP) is the most frequent subtype in the 
Western world with a primarily demyelinating pathology 
and various degrees of secondary axonal damage. Acute 
motor axonal neuropathy (AMAN)11 is the next most 
frequent variant and appears to be a primary axonal 
disorder affecting predominantly motor nerves. Axonal 
variants involving both sensory and motor nerves are 
much rarer (AMSAN)12. Most of our knowledge of 
Guillain Barre variants has come from studies in several 
western series. However, different populations around 
the world would have different clinical and paraclinical 
findings. The aim of this study was to evaluate the 
clinical and electrophysiologic findings of Guillain Barre 
Syndrome (GBS) in children.

Methodology
This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of 
Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Suspected cases of GBS were 
referred to the neurophysiology lab both for diagnosis 
and variant identification. Patients under 18 years of 
age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. All demographic, clinical, 
laboratory and electrophysiological data were 
recorded.In this hospital, patients up to the age of 12 
years old are admitted to the Department of Pediatric 
Neurology and those>12years in the Department of 
Neurology.  For all the enrolled patients, clinical 
parameters including age, sex, antecedent events, 
interval from disease onset to admission and time from 
onset of symptom to nadir, muscle weakness evaluated 
by the Medical Research Council (MRC) scale, sensory 
disturbances, reflexes, cranial nerve deficits, autonomic 
dysfunction (e.g. tachyarrhythmia, bradyarrhythmia and 
abnormal sweating), pain, mechanical ventilation and 

treatment modality during hospitalization were 
collected. Where CSF was analyzed for cell count, 
glucose and protein concentration, data were collected. 
Moreover, Neurophysiological studies were done in 
accordance with the criteria of Hadden et al.12 Nerve 
conduction studies of crossed limbs (Right upper and 
left lower limb) were done in every patient on the day 
patient was referred to neurophysiology laboratory. 
Statistical analyses (p value, odds ratio, confidence 
interval) were performed using the SPSS16 for 
Windows program.

Results
A total of 82 patients fulfilling Brighton diagnostic 
criteria for GBS were enrolled in this study. The mean 
age was 12.93±5.02 years (range 1 to 17 years). Most 
of the patients were male (64.6%) and from the 
middle-income group (70.73%). Male and female ratio 
was 1.82. The majority of the patients was in the age 
group of 14 to 17 years. There were no patients under 1 
year of age. Antecedent events were reported in 
59.75% cases preceding the onset of the weakness; of 
which gastrointestinal infection (29.27%) was most 

frequent followed by respiratory tract infection 
(17.07%). Meantime between symptom onset to 
admission and progression to maximum paralysis from 
the onset was 5.44±3.37 and 5.38±2.53 days, 
respectively (Table1).
Though the disease occurred sporadically throughout 
the year, the highest number of cases of GBS was seen 
in the month of April and May (13.41% and 19.51%). 
Another peak was seen in December and January 
(Figure 1). 

Tingling and paresthesiawere the first symptom in 
32.4% cases followed by pain (29.73%). Although 
most patients presented with weakness of both lower 
limbs (27.03%),5.41% patients had weakness initially 
in upper limbs (Figure2). 
Multiple response analysis of symptoms found that 
weakness and walking difficulty were the most 
frequent symptoms. Facial nerve involvement occurred 
in 12.5% of cases, dysphagia in 6.9%, and respiratory 
distress in 18.1% (Table 2).

Mean time interval between the onset of symptoms and 
the time of NCS was 5.93±2.86 (range 2-14). 
Abnormalities in motor NCSs, F waves, and H reflexes 
were the most common electrophysiologic findings. 
The ulnar nerve was the most commonly involved 
nerve whereas conduction block was more frequent in 
the peroneal nerve (Table 3).

The most common electrophysiological variants of 
GBS were: acute motor axonal neuropathy (AMAN) in 
60.98%, AIDP in 26.8%, acute motor and sensory 
axonal neuropathy (AMSAN) in 2.4%, MFS in 2.4%, 
inexcitablein 2.4% and normal in 4.8% cases (Table4). 

Lumbar puncture was done only in 34.14% cases 
andalbumino-cytological dissociation was found in 
most of the cases (89.28%). In this study, AIDP was 
found to be 7.09 times more frequent in 1 to 5 years’ 
age group (p=0.017). ICU support was required in 
9(11%) patients most of whom had AIDP (p=0.03) 
(Table 5).

There was a statistically significant association 
between gastrointestinal infection and AMAN variants 
(p=0.004) (Table 6).

Discussion
In this study, 82 patients, referred for nerve conduction 
studies from the inpatient department to 
neurophysiology lab with the clinical diagnosis of GBS 

over a period of two years from July 2016 to June 
2018, were enrolled.
This study showed a male preponderance with the sex 
ratio being 1.82:1 which is consistent with other studies 
on GBS. In thisseries, themajority of cases occurred in 
the 14 to 17 years’ age group. With increasing age, the 
number of cases also increased. However, patients 1-5 
years of age had a significant risk of developing AIDP. 
In other studies, children 1 to 4 years old were the most 
commonly affected age group with GBS where AIDP 
was predominant varient13-16. This is believed to be due 
to their relatively high susceptibility to infections in 
this age group and the increased susceptibility to the 
young myelinated peripheral nerves to 
demyelination15-16.
In this study, 29.3% patients had gastrointestinal 
infections while 17.1% patients had upper respiratory 
infections 1 to 4 weeks before the onset of GBS. There 
was a significant association between gastrointestinal 
infection and AMAN variants. This finding matches 
well with the observations of Zaheer et al17 from 
Pakistan that some sort of a relationship exists in the 
Asian countries between seasonal peaks of GBS with 
widespread epidemics of summer gastroenteritis and 
winter flu-like syndromes. In this South-Asian region, 
gastroenteritis outbreaks in warmer months are 
associated withan increasing number of GBS in the 
summer season. Most current epidemiological surveys 
show the risk of immunization triggering GBS to 
bevery low18. This present study was found only one 
patient where vaccination was a triggering factor. 
Although the disease occurred throughout the year in 
all seasons, in this study, the highest number of cases 
were seen in the months of April and May. Another 
peak was seen in the months of December and January. 
Islam et al19 in a study on childhood GBS from 
Bangladesh have reported maximum cases in the 
month of May and least in February.These findings are 
similar to this present study. In another study from Iran 
by Haghighi et al20 the maximum incidence of GBS 
was reported between the months of February to June. 
Lyuet al21 have reported the peak GBS incidence from 
March to May in a Taiwanese study. Conversely, peak 
clustering of GBS in the winter months has been 
reported from studies done primarily from the Western 
Hemisphere22-28.
The most common initial symptom was tingling and 
paresthesia. Severe radicular back pain or neuropathic 
pain was reported in most cases. Most patients 
presented initially with leg weakness while few had an 
onset of weakness in the arms. These findings are 

consistent with a studyby Barohn et al29. Facial nerve 
involvement, dysphagia and respiratory distress 
developed in a few cases. These percentages are lower 
than the study finding conducted by Ropper et al30.
When GBS is suspected, electrophysiologic studies are 
essential to confirm the diagnosis, identify variants and 
exclude its mimics. Large case series reporting 
electrophysiologic findings in children with GBS are 
few4-7,31-33. Previous studies have shown an increase in 
distal latency and a decrease in nerve conduction in the 
children with GBS, which primarily reflects peripheral 
nerve demyelination34. In this study, abnormalities of 
motor NCS mainly low CMAP amplitude, F waves, 
and H reflex were more common than the 
abnormalities of sensory NCS. A study in Northeast 
China found that motor nerve involvement was more 
common in children than that in adults with AMAN or 
AIDP, while in children with AIDP, sensory nerve 
involvement in the lower limbs was less common than 
that in adults35.
In this study, AMAN was the most common variant 
followed by AIDP. In other studies, the incidence of the 
demyelinating type of GBS was 69.0% in Japan36, 
70.0% in Argentina37, 65.0% in Turkey38, 69.0% in 
Pakistan39, 35.0% in China40, and 90.0% in North 
America41. In AMAN, CMAP amplitudes are 
significantly reduced in the first few days and then in 
severe cases become absent42. In AMSAN the sensory 
potentials are reduced in amplitude and often absent43.  
The absence of H-reflexes may be the only abnormality 
in 75% of MFS and BBE cases44. The percentage of 
cases with the demyelinating type in our study 
(26.83%) was lower than that in western countries. 
These findings suggest that the incidence of the 
demyelinating type of GBS varies considerably among 
countries. It may be due to a different genetic 
background and environmental exposures.
CSF examination was performed in one-third of cases 
because most of the patients were referred to the lab 
before lumbar puncture. At our institution, lumbar 
punctures are typically performed7 days after onset of 
symptoms. In this study, it has been found a 
statistically significant association between AIDP and 
patients requiring ICU support.

Conclusion
GBS affects males more than females. The number of 
the patient increases with increasing age. Most cases 
are reported in the months of April-May and 
December-January. AMAN is the most common 
variants. However, AIDP is more frequent in the 

younger age group. The gastrointestinal infection has a 
significant association with AMAN. Patients having 
AIDP have more chance to develop respiratory failure 
and required ICU support. Although this present study 
has been conducted in a referral neurology hospital in 
Bangladesh, there are limitations of this study. Among 
these limitation small sample size is an important issue. 
Randomization was not done to avoid selection bias. 
This present study is performed in a single medical 
centre which does not reflect the whole country 
scenarios.
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Variables
1 to 5 years age group
Upper respiratory infection
Monthly variation
(December- January)
ICU support

Crude OR (95% CI)
7.09 (1.33 – 37.9)
2.24 (0.69 – 7.1 )
1.06 (0.35 – 3.27)

4.63 (1.06 – 20.23)

P value
0.017**

0.14
0.56

0.03**

Table 5: Risk Estimation of AIDP among the Study 
Population

Variables
6 to 9 years age group
10-13 years age group
14-17 years age group
Gastrointestinal infection
Monthly variation
(April-May)

Crude OR (95% CI)
0.95 ( 0.25 – 3.67 )
1.68 (0.60 -4.69 )

1.23 ( 0.50 – 2.99 )
5.06 (1.54 – 16.64)
1.13 ( 0.44 – 2.93)

P value
0.06
0.23
0.41

0.004**
0.49

Table 6: Risk Estimation of AMAN among the Study 
Population 

Variants
AIDP
AMAN
AMSAN
GBS-MFS
Inexcitable
Normal

Frequency
22
50
2
2
2
4

Percent
26.83
60.98
2.44
2.44
2.44
4.88

Table 4: GBS variants among studied population 
identified by NCS (n=82)

*OR=Odds ratio; CI=Confidence interval; **statistically significant          

*OR=Odds ratio; CI=Confidence interval; **Statistically significant 
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Introduction
Guillain Barre Syndrome (GBS) is an acute 
polyradiculopathy which affects all age groups. With the 
gradual eradication of poliomyelitis due to 

immunization, it is now the most frequent cause of acute 
flaccid paralysis in most countries1-2. The diagnosis of 
GBS is based on clinical features3, supported by features 
of electrophysiologic study. Electrophysiologic criteria 

have been established for the diagnosis of GBS. Specific 
evaluations of children have been performed but detailed 
large scale case-series reports of children have not4. The 
electrodiagnostic findings in these patients include acute 
demyelinating neuropathy, acute axonal neuropathy, or a 
combination of these two5-7.
A systematic literature review of the epidemiology of 
GBS has found the overall incidence of GBS to be 1.1 to 
1.8/100000. It is, however, lower in children at 0.34 to 
1.34/1000008.The nonpolio incidence rate of acute 
flaccid paralysis(AFP) in Bangladesh is 3.25 cases per 
100000 children <15 years of age9. A current 
hospital-based study shows that 25.0% of GBS patients 
in Bangladesh are children <15 years of age10.
Acute inflammatory demyelinating polyradiculo- 
neuropathy(AIDP) is the most frequent subtype in the 
Western world with a primarily demyelinating pathology 
and various degrees of secondary axonal damage. Acute 
motor axonal neuropathy (AMAN)11 is the next most 
frequent variant and appears to be a primary axonal 
disorder affecting predominantly motor nerves. Axonal 
variants involving both sensory and motor nerves are 
much rarer (AMSAN)12. Most of our knowledge of 
Guillain Barre variants has come from studies in several 
western series. However, different populations around 
the world would have different clinical and paraclinical 
findings. The aim of this study was to evaluate the 
clinical and electrophysiologic findings of Guillain Barre 
Syndrome (GBS) in children.

Methodology
This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of 
Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Suspected cases of GBS were 
referred to the neurophysiology lab both for diagnosis 
and variant identification. Patients under 18 years of 
age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. All demographic, clinical, 
laboratory and electrophysiological data were 
recorded.In this hospital, patients up to the age of 12 
years old are admitted to the Department of Pediatric 
Neurology and those>12years in the Department of 
Neurology.  For all the enrolled patients, clinical 
parameters including age, sex, antecedent events, 
interval from disease onset to admission and time from 
onset of symptom to nadir, muscle weakness evaluated 
by the Medical Research Council (MRC) scale, sensory 
disturbances, reflexes, cranial nerve deficits, autonomic 
dysfunction (e.g. tachyarrhythmia, bradyarrhythmia and 
abnormal sweating), pain, mechanical ventilation and 

treatment modality during hospitalization were 
collected. Where CSF was analyzed for cell count, 
glucose and protein concentration, data were collected. 
Moreover, Neurophysiological studies were done in 
accordance with the criteria of Hadden et al.12 Nerve 
conduction studies of crossed limbs (Right upper and 
left lower limb) were done in every patient on the day 
patient was referred to neurophysiology laboratory. 
Statistical analyses (p value, odds ratio, confidence 
interval) were performed using the SPSS16 for 
Windows program.

Results
A total of 82 patients fulfilling Brighton diagnostic 
criteria for GBS were enrolled in this study. The mean 
age was 12.93±5.02 years (range 1 to 17 years). Most 
of the patients were male (64.6%) and from the 
middle-income group (70.73%). Male and female ratio 
was 1.82. The majority of the patients was in the age 
group of 14 to 17 years. There were no patients under 1 
year of age. Antecedent events were reported in 
59.75% cases preceding the onset of the weakness; of 
which gastrointestinal infection (29.27%) was most 

frequent followed by respiratory tract infection 
(17.07%). Meantime between symptom onset to 
admission and progression to maximum paralysis from 
the onset was 5.44±3.37 and 5.38±2.53 days, 
respectively (Table1).
Though the disease occurred sporadically throughout 
the year, the highest number of cases of GBS was seen 
in the month of April and May (13.41% and 19.51%). 
Another peak was seen in December and January 
(Figure 1). 

Tingling and paresthesiawere the first symptom in 
32.4% cases followed by pain (29.73%). Although 
most patients presented with weakness of both lower 
limbs (27.03%),5.41% patients had weakness initially 
in upper limbs (Figure2). 
Multiple response analysis of symptoms found that 
weakness and walking difficulty were the most 
frequent symptoms. Facial nerve involvement occurred 
in 12.5% of cases, dysphagia in 6.9%, and respiratory 
distress in 18.1% (Table 2).

Mean time interval between the onset of symptoms and 
the time of NCS was 5.93±2.86 (range 2-14). 
Abnormalities in motor NCSs, F waves, and H reflexes 
were the most common electrophysiologic findings. 
The ulnar nerve was the most commonly involved 
nerve whereas conduction block was more frequent in 
the peroneal nerve (Table 3).

The most common electrophysiological variants of 
GBS were: acute motor axonal neuropathy (AMAN) in 
60.98%, AIDP in 26.8%, acute motor and sensory 
axonal neuropathy (AMSAN) in 2.4%, MFS in 2.4%, 
inexcitablein 2.4% and normal in 4.8% cases (Table4). 

Lumbar puncture was done only in 34.14% cases 
andalbumino-cytological dissociation was found in 
most of the cases (89.28%). In this study, AIDP was 
found to be 7.09 times more frequent in 1 to 5 years’ 
age group (p=0.017). ICU support was required in 
9(11%) patients most of whom had AIDP (p=0.03) 
(Table 5).

There was a statistically significant association 
between gastrointestinal infection and AMAN variants 
(p=0.004) (Table 6).

Discussion
In this study, 82 patients, referred for nerve conduction 
studies from the inpatient department to 
neurophysiology lab with the clinical diagnosis of GBS 

over a period of two years from July 2016 to June 
2018, were enrolled.
This study showed a male preponderance with the sex 
ratio being 1.82:1 which is consistent with other studies 
on GBS. In thisseries, themajority of cases occurred in 
the 14 to 17 years’ age group. With increasing age, the 
number of cases also increased. However, patients 1-5 
years of age had a significant risk of developing AIDP. 
In other studies, children 1 to 4 years old were the most 
commonly affected age group with GBS where AIDP 
was predominant varient13-16. This is believed to be due 
to their relatively high susceptibility to infections in 
this age group and the increased susceptibility to the 
young myelinated peripheral nerves to 
demyelination15-16.
In this study, 29.3% patients had gastrointestinal 
infections while 17.1% patients had upper respiratory 
infections 1 to 4 weeks before the onset of GBS. There 
was a significant association between gastrointestinal 
infection and AMAN variants. This finding matches 
well with the observations of Zaheer et al17 from 
Pakistan that some sort of a relationship exists in the 
Asian countries between seasonal peaks of GBS with 
widespread epidemics of summer gastroenteritis and 
winter flu-like syndromes. In this South-Asian region, 
gastroenteritis outbreaks in warmer months are 
associated withan increasing number of GBS in the 
summer season. Most current epidemiological surveys 
show the risk of immunization triggering GBS to 
bevery low18. This present study was found only one 
patient where vaccination was a triggering factor. 
Although the disease occurred throughout the year in 
all seasons, in this study, the highest number of cases 
were seen in the months of April and May. Another 
peak was seen in the months of December and January. 
Islam et al19 in a study on childhood GBS from 
Bangladesh have reported maximum cases in the 
month of May and least in February.These findings are 
similar to this present study. In another study from Iran 
by Haghighi et al20 the maximum incidence of GBS 
was reported between the months of February to June. 
Lyuet al21 have reported the peak GBS incidence from 
March to May in a Taiwanese study. Conversely, peak 
clustering of GBS in the winter months has been 
reported from studies done primarily from the Western 
Hemisphere22-28.
The most common initial symptom was tingling and 
paresthesia. Severe radicular back pain or neuropathic 
pain was reported in most cases. Most patients 
presented initially with leg weakness while few had an 
onset of weakness in the arms. These findings are 

consistent with a studyby Barohn et al29. Facial nerve 
involvement, dysphagia and respiratory distress 
developed in a few cases. These percentages are lower 
than the study finding conducted by Ropper et al30.
When GBS is suspected, electrophysiologic studies are 
essential to confirm the diagnosis, identify variants and 
exclude its mimics. Large case series reporting 
electrophysiologic findings in children with GBS are 
few4-7,31-33. Previous studies have shown an increase in 
distal latency and a decrease in nerve conduction in the 
children with GBS, which primarily reflects peripheral 
nerve demyelination34. In this study, abnormalities of 
motor NCS mainly low CMAP amplitude, F waves, 
and H reflex were more common than the 
abnormalities of sensory NCS. A study in Northeast 
China found that motor nerve involvement was more 
common in children than that in adults with AMAN or 
AIDP, while in children with AIDP, sensory nerve 
involvement in the lower limbs was less common than 
that in adults35.
In this study, AMAN was the most common variant 
followed by AIDP. In other studies, the incidence of the 
demyelinating type of GBS was 69.0% in Japan36, 
70.0% in Argentina37, 65.0% in Turkey38, 69.0% in 
Pakistan39, 35.0% in China40, and 90.0% in North 
America41. In AMAN, CMAP amplitudes are 
significantly reduced in the first few days and then in 
severe cases become absent42. In AMSAN the sensory 
potentials are reduced in amplitude and often absent43.  
The absence of H-reflexes may be the only abnormality 
in 75% of MFS and BBE cases44. The percentage of 
cases with the demyelinating type in our study 
(26.83%) was lower than that in western countries. 
These findings suggest that the incidence of the 
demyelinating type of GBS varies considerably among 
countries. It may be due to a different genetic 
background and environmental exposures.
CSF examination was performed in one-third of cases 
because most of the patients were referred to the lab 
before lumbar puncture. At our institution, lumbar 
punctures are typically performed7 days after onset of 
symptoms. In this study, it has been found a 
statistically significant association between AIDP and 
patients requiring ICU support.

Conclusion
GBS affects males more than females. The number of 
the patient increases with increasing age. Most cases 
are reported in the months of April-May and 
December-January. AMAN is the most common 
variants. However, AIDP is more frequent in the 

younger age group. The gastrointestinal infection has a 
significant association with AMAN. Patients having 
AIDP have more chance to develop respiratory failure 
and required ICU support. Although this present study 
has been conducted in a referral neurology hospital in 
Bangladesh, there are limitations of this study. Among 
these limitation small sample size is an important issue. 
Randomization was not done to avoid selection bias. 
This present study is performed in a single medical 
centre which does not reflect the whole country 
scenarios.
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Introduction
Guillain Barre Syndrome (GBS) is an acute 
polyradiculopathy which affects all age groups. With the 
gradual eradication of poliomyelitis due to 

immunization, it is now the most frequent cause of acute 
flaccid paralysis in most countries1-2. The diagnosis of 
GBS is based on clinical features3, supported by features 
of electrophysiologic study. Electrophysiologic criteria 

have been established for the diagnosis of GBS. Specific 
evaluations of children have been performed but detailed 
large scale case-series reports of children have not4. The 
electrodiagnostic findings in these patients include acute 
demyelinating neuropathy, acute axonal neuropathy, or a 
combination of these two5-7.
A systematic literature review of the epidemiology of 
GBS has found the overall incidence of GBS to be 1.1 to 
1.8/100000. It is, however, lower in children at 0.34 to 
1.34/1000008.The nonpolio incidence rate of acute 
flaccid paralysis(AFP) in Bangladesh is 3.25 cases per 
100000 children <15 years of age9. A current 
hospital-based study shows that 25.0% of GBS patients 
in Bangladesh are children <15 years of age10.
Acute inflammatory demyelinating polyradiculo- 
neuropathy(AIDP) is the most frequent subtype in the 
Western world with a primarily demyelinating pathology 
and various degrees of secondary axonal damage. Acute 
motor axonal neuropathy (AMAN)11 is the next most 
frequent variant and appears to be a primary axonal 
disorder affecting predominantly motor nerves. Axonal 
variants involving both sensory and motor nerves are 
much rarer (AMSAN)12. Most of our knowledge of 
Guillain Barre variants has come from studies in several 
western series. However, different populations around 
the world would have different clinical and paraclinical 
findings. The aim of this study was to evaluate the 
clinical and electrophysiologic findings of Guillain Barre 
Syndrome (GBS) in children.

Methodology
This cross-sectional study was carried out in the 
Department of Neurophysiology of National Institute of 
Neurosciences and Hospital, Bangladesh from July 
2016 to June 2018. Suspected cases of GBS were 
referred to the neurophysiology lab both for diagnosis 
and variant identification. Patients under 18 years of 
age fulfilling Brighton diagnostic criteria for GBS were 
included in this study. All demographic, clinical, 
laboratory and electrophysiological data were 
recorded.In this hospital, patients up to the age of 12 
years old are admitted to the Department of Pediatric 
Neurology and those>12years in the Department of 
Neurology.  For all the enrolled patients, clinical 
parameters including age, sex, antecedent events, 
interval from disease onset to admission and time from 
onset of symptom to nadir, muscle weakness evaluated 
by the Medical Research Council (MRC) scale, sensory 
disturbances, reflexes, cranial nerve deficits, autonomic 
dysfunction (e.g. tachyarrhythmia, bradyarrhythmia and 
abnormal sweating), pain, mechanical ventilation and 

treatment modality during hospitalization were 
collected. Where CSF was analyzed for cell count, 
glucose and protein concentration, data were collected. 
Moreover, Neurophysiological studies were done in 
accordance with the criteria of Hadden et al.12 Nerve 
conduction studies of crossed limbs (Right upper and 
left lower limb) were done in every patient on the day 
patient was referred to neurophysiology laboratory. 
Statistical analyses (p value, odds ratio, confidence 
interval) were performed using the SPSS16 for 
Windows program.

Results
A total of 82 patients fulfilling Brighton diagnostic 
criteria for GBS were enrolled in this study. The mean 
age was 12.93±5.02 years (range 1 to 17 years). Most 
of the patients were male (64.6%) and from the 
middle-income group (70.73%). Male and female ratio 
was 1.82. The majority of the patients was in the age 
group of 14 to 17 years. There were no patients under 1 
year of age. Antecedent events were reported in 
59.75% cases preceding the onset of the weakness; of 
which gastrointestinal infection (29.27%) was most 

frequent followed by respiratory tract infection 
(17.07%). Meantime between symptom onset to 
admission and progression to maximum paralysis from 
the onset was 5.44±3.37 and 5.38±2.53 days, 
respectively (Table1).
Though the disease occurred sporadically throughout 
the year, the highest number of cases of GBS was seen 
in the month of April and May (13.41% and 19.51%). 
Another peak was seen in December and January 
(Figure 1). 

Tingling and paresthesiawere the first symptom in 
32.4% cases followed by pain (29.73%). Although 
most patients presented with weakness of both lower 
limbs (27.03%),5.41% patients had weakness initially 
in upper limbs (Figure2). 
Multiple response analysis of symptoms found that 
weakness and walking difficulty were the most 
frequent symptoms. Facial nerve involvement occurred 
in 12.5% of cases, dysphagia in 6.9%, and respiratory 
distress in 18.1% (Table 2).

Mean time interval between the onset of symptoms and 
the time of NCS was 5.93±2.86 (range 2-14). 
Abnormalities in motor NCSs, F waves, and H reflexes 
were the most common electrophysiologic findings. 
The ulnar nerve was the most commonly involved 
nerve whereas conduction block was more frequent in 
the peroneal nerve (Table 3).

The most common electrophysiological variants of 
GBS were: acute motor axonal neuropathy (AMAN) in 
60.98%, AIDP in 26.8%, acute motor and sensory 
axonal neuropathy (AMSAN) in 2.4%, MFS in 2.4%, 
inexcitablein 2.4% and normal in 4.8% cases (Table4). 

Lumbar puncture was done only in 34.14% cases 
andalbumino-cytological dissociation was found in 
most of the cases (89.28%). In this study, AIDP was 
found to be 7.09 times more frequent in 1 to 5 years’ 
age group (p=0.017). ICU support was required in 
9(11%) patients most of whom had AIDP (p=0.03) 
(Table 5).

There was a statistically significant association 
between gastrointestinal infection and AMAN variants 
(p=0.004) (Table 6).

Discussion
In this study, 82 patients, referred for nerve conduction 
studies from the inpatient department to 
neurophysiology lab with the clinical diagnosis of GBS 

over a period of two years from July 2016 to June 
2018, were enrolled.
This study showed a male preponderance with the sex 
ratio being 1.82:1 which is consistent with other studies 
on GBS. In thisseries, themajority of cases occurred in 
the 14 to 17 years’ age group. With increasing age, the 
number of cases also increased. However, patients 1-5 
years of age had a significant risk of developing AIDP. 
In other studies, children 1 to 4 years old were the most 
commonly affected age group with GBS where AIDP 
was predominant varient13-16. This is believed to be due 
to their relatively high susceptibility to infections in 
this age group and the increased susceptibility to the 
young myelinated peripheral nerves to 
demyelination15-16.
In this study, 29.3% patients had gastrointestinal 
infections while 17.1% patients had upper respiratory 
infections 1 to 4 weeks before the onset of GBS. There 
was a significant association between gastrointestinal 
infection and AMAN variants. This finding matches 
well with the observations of Zaheer et al17 from 
Pakistan that some sort of a relationship exists in the 
Asian countries between seasonal peaks of GBS with 
widespread epidemics of summer gastroenteritis and 
winter flu-like syndromes. In this South-Asian region, 
gastroenteritis outbreaks in warmer months are 
associated withan increasing number of GBS in the 
summer season. Most current epidemiological surveys 
show the risk of immunization triggering GBS to 
bevery low18. This present study was found only one 
patient where vaccination was a triggering factor. 
Although the disease occurred throughout the year in 
all seasons, in this study, the highest number of cases 
were seen in the months of April and May. Another 
peak was seen in the months of December and January. 
Islam et al19 in a study on childhood GBS from 
Bangladesh have reported maximum cases in the 
month of May and least in February.These findings are 
similar to this present study. In another study from Iran 
by Haghighi et al20 the maximum incidence of GBS 
was reported between the months of February to June. 
Lyuet al21 have reported the peak GBS incidence from 
March to May in a Taiwanese study. Conversely, peak 
clustering of GBS in the winter months has been 
reported from studies done primarily from the Western 
Hemisphere22-28.
The most common initial symptom was tingling and 
paresthesia. Severe radicular back pain or neuropathic 
pain was reported in most cases. Most patients 
presented initially with leg weakness while few had an 
onset of weakness in the arms. These findings are 

consistent with a studyby Barohn et al29. Facial nerve 
involvement, dysphagia and respiratory distress 
developed in a few cases. These percentages are lower 
than the study finding conducted by Ropper et al30.
When GBS is suspected, electrophysiologic studies are 
essential to confirm the diagnosis, identify variants and 
exclude its mimics. Large case series reporting 
electrophysiologic findings in children with GBS are 
few4-7,31-33. Previous studies have shown an increase in 
distal latency and a decrease in nerve conduction in the 
children with GBS, which primarily reflects peripheral 
nerve demyelination34. In this study, abnormalities of 
motor NCS mainly low CMAP amplitude, F waves, 
and H reflex were more common than the 
abnormalities of sensory NCS. A study in Northeast 
China found that motor nerve involvement was more 
common in children than that in adults with AMAN or 
AIDP, while in children with AIDP, sensory nerve 
involvement in the lower limbs was less common than 
that in adults35.
In this study, AMAN was the most common variant 
followed by AIDP. In other studies, the incidence of the 
demyelinating type of GBS was 69.0% in Japan36, 
70.0% in Argentina37, 65.0% in Turkey38, 69.0% in 
Pakistan39, 35.0% in China40, and 90.0% in North 
America41. In AMAN, CMAP amplitudes are 
significantly reduced in the first few days and then in 
severe cases become absent42. In AMSAN the sensory 
potentials are reduced in amplitude and often absent43.  
The absence of H-reflexes may be the only abnormality 
in 75% of MFS and BBE cases44. The percentage of 
cases with the demyelinating type in our study 
(26.83%) was lower than that in western countries. 
These findings suggest that the incidence of the 
demyelinating type of GBS varies considerably among 
countries. It may be due to a different genetic 
background and environmental exposures.
CSF examination was performed in one-third of cases 
because most of the patients were referred to the lab 
before lumbar puncture. At our institution, lumbar 
punctures are typically performed7 days after onset of 
symptoms. In this study, it has been found a 
statistically significant association between AIDP and 
patients requiring ICU support.

Conclusion
GBS affects males more than females. The number of 
the patient increases with increasing age. Most cases 
are reported in the months of April-May and 
December-January. AMAN is the most common 
variants. However, AIDP is more frequent in the 

younger age group. The gastrointestinal infection has a 
significant association with AMAN. Patients having 
AIDP have more chance to develop respiratory failure 
and required ICU support. Although this present study 
has been conducted in a referral neurology hospital in 
Bangladesh, there are limitations of this study. Among 
these limitation small sample size is an important issue. 
Randomization was not done to avoid selection bias. 
This present study is performed in a single medical 
centre which does not reflect the whole country 
scenarios.
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