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Abstract
Objective
Guillain Barre syndrome (GBS) is an autoimmune-mediated, acute, symmetrical, flaccid
paralysis. Guillain Barre syndrome has different electrophysiological types that carry prognostic
significance and tend to differ between adults and children. This study aims to compare the
clinical outcome of Guillain Barre syndrome in Pakistani children based on their
electrophysiological types to help in understanding and predicting the prognosis.

Study design
Observational comparative study

Place & duration
The pediatric department, Shifa International Hospital, Islamabad; all patients with Guillain
Barre syndrome seen between 2012 and 2019

Method
All children aged one to 16 years in whom Guillain Barre syndrome was diagnosed based on
clinical history, examination, and electrophysiological findings. Institutional review board
(IRB) approval was taken and data entered on the designed questionnaire. Chi-square and non-
parametric tests were applied for significant association.

Results
Twenty-three children were included in the study. Of these, 14 were males (60.9%) while the
mean age was 5.8 (+4.5) years. Acute inflammatory demyelinating polyneuropathy (AIDP) was
found to be the predominant type (9; 39.1%) followed by acute motor and sensory axonal
neuropathy (AMSAN) (6; 26.1%), Acute motor axonal neuropathy (AMAN) was diagnosed in
four (17.4%) patients. Six (26.1%) patients needed mechanical ventilation and 10 patients
(43.5%) required intensive care unit (ICU) care. The majority of the patients (18; 78.3%)
received intravenous immunoglobulin (IVIG).

Conclusion
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The study highlights varied electrophysiological types of GBS in Pakistani children, which differ
in predominance from previous studies. However, various indicators of poor outcomes that are
highlighted in adults, including the older age group, need for mechanical ventilation, and
electrophysiological evidence of axonal degeneration, were not significant predictors of
outcome in children.

Categories: Pediatrics
Keywords: guillain barre syndrome, acute flaccid paralysis, children

Introduction
Guillain Barre syndrome (GBS) is an acute, symmetrical, immune-mediated, ascending paralysis
of multifactorial etiology mostly caused by a preceding infection [1-2]. GBS is characterized by
progressive motor weakness of limbs, areflexia, and albuminocytological dissociation in
cerebrospinal fluid (CSF) [3]. The symptoms progress over two weeks and reach the maximum
neurological deficit at around four weeks [2]. The overall incidence of Guillain Barre syndrome
is 1.1 to 1.8/100,000/year; however, there is insufficient data available regarding its incidence
in Pakistan [1]. Electrodiagnostic studies play a significant role in the early detection and
classification of Guillain Barre syndrome in the first week after the symptoms appear and,
therefore, play an important role in treatment, as timely intervention reduces morbidity and
mortality [1,4]. They also help in predicting functional outcomes and management [2,4-5]. Four
main types of GBS are acute inflammatory demyelinating polyneuropathy (AIDP), acute motor
axonal neuropathy (AMAN), acute motor and sensory axonal neuropathy (AMSAN), Miller
Fisher syndrome (MFS), and mixed variety [2,5].

Previous studies from western countries show that AIDP is the most common subtype of GBS
followed by AMAN, which is reported to have a severe presentation and worse outcome as
compared to the demyelinating type [4,6-8]. In Pakistani literature, axonal is the most common
type reported in adults from Punjab while it is the demyelinating type from Sindh [1,9].
However, our studies do not show a difference in functional outcomes in the axonal and
demyelinating subtypes in contrast to the western population. Moreover, the duration of
hospital stay and the need for mechanical ventilation also show a similar pattern in the axonal
and demyelinating types in adults and negative stool cultures for Clostridium jejuni are some of
the atypical features seen in our population [10]. Intravenous immunoglobulins (IVIGs) and
supportive care are the mainstays of treatment whereby IVIG and plasma exchange have equal
efficacy and steroids have no role as a single therapy [11]. Limited data are available regarding
frequency, clinical course, and outcomes of patients based on the different electrophysiological
subtypes of Guillain Barre syndrome in the pediatric age group in Pakistan to help us predict
functional outcomes and guide management. Therefore, the current study aims to compare the
clinical presentations and outcomes of patients based on the electrophysiological subtypes of
Guillain Barre syndrome in children.

Materials And Methods
All patients admitted in the pediatric department of Shifa International Hospital between 2012
and 2019 with a diagnosis of Guillain Barre syndrome were evaluated. Patients of both genders
and aged from one to 16 years were included in the study. The available data were checked for
history, clinical findings, history of preceding infection, recent vaccination, the severity of
illness, relevant investigations, electrophysiological subtypes, management and residual
disability at the time of discharge, and follow-up at three months. Information was filled on a
self-designed questionnaire. Institutional review board approval was taken.

The data were entered and analyzed using SPSS version 23 (IBM Corp, Armonk, New York). For
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quantitative variables, such as age, height, weight, length of hospital stays, and duration of
illness, means and standard deviation were calculated. Frequencies and percentages will be
measured for qualitative variables such as gender. Chi-square test and non-parametric tests like
Kruskal Wallis were used for any significance. The level of significance will be considered (p-
value ≤0.05). Moreover, for effect modifiers, a comparison was done by stratifying the sex and
age of the child.

Results
A total of 23 patients with GBS were included in this study. Among these were 14 (60.9%) males
and nine females (39.1%) while the mean age was 5.8 (+4.5) years. Sixteen (69.6%) children
belonged to urban areas and seven (30.4%) were from rural areas. The mean duration of illness
was 6.3 (+5.9) days, varying from one to 30 days. Hospital stay ranged from two to 32 days with
a mean (SD) of 6.7 days (6.0). There was a history of antecedent infection in 18 patients (78.3%)
with upper respiratory tract infection being the most common cause (11/18, 61.1%) followed by
gastrointestinal infection (7/18, 38.9%) while one patient had both. Out of 23 patients,
one (4.3%) had a history of recent vaccination (p 0.21).

All patients reported symmetrical ascending limb weakness (100%). No progression of weakness
was seen in 17 (73.9%) while five (21.7%) had slow progression and one (4.5%) was documented
to have rapid progression. There was decreased tone in the upper and lower limbs in 21 (91.3%)
patients. Areflexia in all limbs was seen in 14 (60.9%) children while nine (39.1%) were noted to
have absent reflexes in the lower limb only. One (4.5%) patient had a low Glasgow Coma Scale
(GCS).

Electromyography and nerve conduction studies were undertaken by all patients. AIDP was
found to be the predominant type (39.1%) of GBS. The other subtypes are listed in Table 1. The
mean cerebrospinal fluid (CSF) protein and white blood cell (WBC) count were 46.7 mg/dl and
6.3 x 109/L, respectively. Nine out of 23 (39.1%) patients were found to have
albuminocytological dissociation in the CSF. Six (26.1%) patients needed mechanical
ventilation and 10 patients (43.5%) required ICU care. Stool analysis of 14 (60.9%) patients was
done; all were negative for Campylobacter jejuni. The majority of the patients (18; 78.3%)
received IVIG while none was given plasmapheresis. Residual disability at discharge and
follow-up is given in Table 2. However, one patient was not included in this since he was still
under treatment at the hospital.
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GBS Types Frequency Percentage

AMAN 4 17.4

AIDP 9 39.1

CIDP 1 4.3

AMSAN 6 26.1

Miller Fischer Variant 1 4.3

Unclassified 2 8.7

Total 23 100.0

TABLE 1: Classification of different subtypes of GBS
GBS: Guillain Barre syndrome; AMAN: acute motor axonal neuropathy; AIDP: acute inflammatory demyelinating polyneuropathy;
CIDP: chronic inflammatory demyelinating polyneuropathy; AMSAN: acute motor and sensory axonal neuropathy

2020 Parveen et al. Cureus 12(5): e8052. DOI 10.7759/cureus.8052 4 of 8



Variables AIDP AMSAN AMAN p-value

Age (year-old) 2.00 + 0.00 4.00 + 0.00 1.00 + 0.00 0.23

Male 5 (55.6%) 3 (50.0%) 3 (75.0%) 0.85

Antecedent Infection 8 (88.9%) 4 (66.7%) 3 (75.0%) 0.77

URTI 4 (44.4%) 3 (50.0%) 1 (25.0%) 0.85

Diarrhea 4 (44.4%) 2 (33.3%) 2 (50.0%) 1.00

Cranial Nerve Involvement 0 (0.0%) 0 (0.0%) 1 (25.0%) 0.21

Autonomic Dysfunction 2 (22.2%) 0 (0.0%) 0 (0.0%) 0.68

Bulbar Muscle Weakness 3 (33.3%) 3 (50.0%) 2 (50.0%) 0.85

Pain & Paresthesia 4 (44.4%) 1 (16.7%) 1 (25.0%) 0.69

Respiratory insufficiency 2 (22.2%) 2 (33.3%) 2 (50.0%) 0.81

ICU Care 5 (55.6%) 3 (50.0%) 2 (50.0%) 1.00

Residual Disability at Discharge 7 (77.8%) 6 (100.0%) 3 (75.0%) 0.68

Residual Disability at Follow-Up 2 (10.5%) 0 (0.0%) 0 (0.0%) 0.09

TABLE 2: Comparison of the major subtypes of GBS
The table shows a comparison of the three major subtypes of GBS only. Less common varieties are not shown here, which were found
in three male patients: one male patient had CIDP, Miller Fischer variant, and unclassified each, therefore, making a total of 14 male
patients.

GBS: Guillain Barre syndrome; CIDP: chronic inflammatory demyelinating polyneuropathy

Discussion
GBS is rare but the commonest cause of acute flaccid paralysis worldwide and has a variable
prognosis. However, in Pakistan, it is difficult to ascertain this because of the high number of
poliomyelitis cases confirmed last year by the World Health Organization (WHO) Polio
Surveillance team. Our study reports 23 patients of GBS during the study period of seven years.
All our patients underwent polio screening and were confirmed negative.

Our results show a male gender predominance at a ratio of 1.5:1. This is consistent with studies
done in both children and adults worldwide. This finding of male gender predilection remains
unexplained in the literature. The mean age of our patients was 5.8 (+4.5) years. Another study
from Pakistan has given a mean age of 6.7 years. GBS has been reported more often in patients
older than 18 years and associated with severe disability and poor prognosis [12]. Our study
shows AIDP as the most common electrophysiological subtype of GBS (39.1%). Shafqat et al.
also reported the demyelinating variety as the most common among his adult patients [10]. The
study by Chand et al. in Karachi also revealed the demyelinating variety to be the most common
(58%) in children [3]. Similarly, Alvi et al. had 33% of children with the demyelinating variety
while 44% had demyelinating with axonal involvement [13]. A recent study at the Children’s
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Hospital Lahore also reported AIDP as the most common variant (67%) [7]. AIDP is common in
the western population while AMAN has a higher incidence in East Asia (China and Japan). We
also report one case of CIDP with an acute presentation. Acute GBS-like presentation of CIDP is
rare but reported in the literature [14]. It is associated with a chronic relapsing course and
residual disability, as seen in our patient.

The second most common subtype was AMSAN, diagnosed in six (26.1%) patients. This
contrasts with other studies from Pakistan that report AMAN as the second most common type.
Half (50%) of the patients with this type had bulbar muscle weakness and needed ICU care and
all had a residual disability at discharge. AMSAN is generally associated with gradual and
incomplete recovery [15].

AMAN was diagnosed in four (17.4%) patients. One of these patients had a history of
vaccination when he received the oral polio vaccine (OPV). The incidence of AMAN varies
geographically from less than 10% in the west to over 40% in East Asia and is more commonly
reported in children. AMAN is associated with a rapidly progressive disease but a good
recovery [16]. In our study subjects, 75% had a residual disability at discharge, one patient
(4.3%) had the Miller Fisher variant while two (8.7%) had an unclassified disease. MFS is
reportedly rare in children [17].

The most common preceding infection was reported to be an upper respiratory infection
followed by diarrhea. In the literature, GBS is followed by a gastrointestinal or an upper
respiratory infection in 70% of the cases [1]. Campylobacter jejuni, the most isolated organism,
is associated with the axonal type, severe disability, and a worse prognosis [1-2]. None of our
patients had a stool culture positive for campylobacter jejuni. Similar findings were reported by
a study done in Karachi [8].

All patients had symmetric ascending paralysis. Bulbar weakness was reported in nine patients
(39.1%). Pain and paresthesia were reported by nine (39.1%) patients while six (26.1%) had
respiratory insufficiency and needed mechanical ventilation. Cranial nerve involvement is less
frequently seen in children, consistent with our results. Various indicators of poor outcome
implicated by several studies in adults include the older age group, need for mechanical
ventilation in the acute phase, preceding diarrhea, and electrophysiological evidence of axonal
degeneration. However, no significant predictors of outcome were identified in children; this is
consistent with the result seen in Pakistani adults.

There was no mortality in our study population. However, the mortality rates range from 5%-
10% and are a significant cause of mortality and morbidity in adults [18]. Four (18.2%) patients
completely recovered at discharge while 16 (81.4%) had a residual disability. Out of these eight
patients lost to follow-up, seven (43.7%) patients had improved while three (18.7%) patients
still had a residual disability. GBS in children carries a good prognosis where 80% and 84% of
patients walk independently at six months and one year, respectively.

Conclusions
The study highlights that GBS is a rare but important differential in acute flaccid paralysis,
especially in the Pakistani context, with emerging cases of poliomyelitis. The
electrophysiological subtypes of GBS in Pakistani children also differ in predominance from
previous studies. AIDP was the most common type, followed by AMSAN and AMAN. There was
no mortality reported in our study population. However, various indicators of poor outcomes
highlighted in adults, including older age group, need for mechanical ventilation, and
electrophysiological evidence of axonal degeneration, were not significant predictors of
outcome in children.
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Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Institutional Review
Board and Ethics Committee, Shifa International Hospital, Shifa Tameer-e-Millat University
issued approval 151-641-2019. Please note that with reference to your study, The IRB and
Ethics Committee is pleased to approve the study. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Samar S, Ahmed S, Bareeqa S, Zaffar T: Guillain Barre syndrome in Pakistan: a short review of

literature. J Neurol Neurorehabil Res. 2018, 3:34-35. 10.35841/neurology-
neurorehabilitation.3.1.34-35

2. Nadkar MY, Bajpai S, Itolikar M: Guillain-Barre syndrome: a common neurological entity with
myriad manifestations. J Assoc Physicians India. 2013, 61:165-166.

3. Chand P, Jan F, Kaleem S, Yousafzai M, Ibrahim S: Description of Guillain-Barre syndrome on
the basis of clinical features using Hughes scoring system among children in Karachi,
Pakistan. Asia Pac J Clin Trials Nerv Syst. 2017, 2:45-49. 10.4103/2542-3932.205193

4. Sharma G, Sushma S, Sudhir S: Early electrodiagnostic findings of Guillain Barre syndrome. J
Neurol Neurophysiol. 2013, 4:1. 10.4172/2155-9562.1000142

5. Verma R, Chaudhari TS, Raut TP, Garg RK: Clinico-electrophysiological profile and predictors
of functional outcome in Guillain Barre syndrome (GBS). J Neurol Sci. 2013, 335:105-111.
10.1016/j.jns.2013.09.002

6. Zhang G, Li Q, Zhang R, Wei X, Wang J, Qin X: Subtypes and prognosis of Guillain-Barre
syndrome in Southwest China. PloS One. 2015, 10:0133520. 10.1371/journal.pone.0133520

7. Ali S, Rehman MZu, Sultan T: Spectrum of Gullian Barre syndrome in children . Pakistan
Journal of Neurological Sciences. 2017, 12:5.

8. Zaheer M, Naeem M, Nasrullah M: Seasonal variation and sex distribution inpatients with
Guillain-Barre syndrome. Pakistan Journal of Neurological Sciences. 2008, 3:2.

9. Iqbal W, Sayed TM, Wali W, Ahmed N, Butt AW, Gill ZA: Is Guillain-Barre syndrome different
in Pakistan? Guillain-Barre syndrome. Pakistan Journal of Neurological Sciences. 2018, 68:4.

10. Shafqat S, Khealani BA, Awan F, Abedin SE: Guillain-Barre syndrome in Pakistan: similarity of
demyelinating and axonal variants. Eur J Neurol. 2006, 13:662-665. 10.1111/j.1468-
1331.2006.01071.x

11. Muhammad WW, Yousaf MA, Ullah MU, Khan AM, Yousaf MJ, Qadir M: Treatment options for
Guillain-Barre syndrome (GBS) - a comparative assessment of treatment efficacy between
intravenous immune globulin (IVIG) with plasmaphoresis. Pak Armed Forces Med J. 2011,
61:282-285.

12. Paul B, Bhatia R, Prasad K, Padma M, Tripathi M, Singh M: Clinical predictors of mechanical
ventilation in Guillain-Barre syndrome. Neurol India. 2012, 60:150-153. 10.4103/0028-
3886.96383

13. Alvi MY, Khawar T, Abbas M, Saeed S, Khan MA: Clinical spectrum of Guillain-Barre syndrome
(GBS) in children. Pak J Med Health Sci. 2010, 4:555-558.

14. McMillan HJ, Kang PB, Jones HR, Darras BT: Childhood chronic inflammatory demyelinating
polyradiculoneuropathy: combined analysis of a large cohort and eleven published series.
Neuromuscul Disord. 2013, 23:103-111. 10.1016/j.nmd.2012.09.008

15. Cheng BC, Chang WN, Chang CS, et al.: Guillain-Barre syndrome in southern Taiwan: clinical
features, prognostic factors and therapeutic outcomes. Eur J Neurol. 2003, 10:655-662.

2020 Parveen et al. Cureus 12(5): e8052. DOI 10.7759/cureus.8052 7 of 8

https://dx.doi.org/10.35841/neurology-neurorehabilitation.3.1.34-35
https://dx.doi.org/10.35841/neurology-neurorehabilitation.3.1.34-35
https://www.ncbi.nlm.nih.gov/pubmed/24475677?report=docsum
https://dx.doi.org/10.4103/2542-3932.205193
https://dx.doi.org/10.4103/2542-3932.205193
https://dx.doi.org/ 10.4172/2155-9562.1000142
https://dx.doi.org/ 10.4172/2155-9562.1000142
https://dx.doi.org/ 10.1016/j.jns.2013.09.002
https://dx.doi.org/ 10.1016/j.jns.2013.09.002
https://dx.doi.org/10.1371/journal.pone.0133520
https://dx.doi.org/10.1371/journal.pone.0133520
https://ecommons.aku.edu/pjns/vol12/iss1/5
https://ecommons.aku.edu/pjns/vol3/iss1/2
https://www.pafmj.org/index.php/PAFMJ/article/view/1577
https://dx.doi.org/ 10.1111/j.1468-1331.2006.01071.x
https://dx.doi.org/ 10.1111/j.1468-1331.2006.01071.x
https://pafmj.org/index.php/PAFMJ/article/view/380
https://dx.doi.org/ 10.4103/0028-3886.96383
https://dx.doi.org/ 10.4103/0028-3886.96383
http://pjmhsonline.com/clinical_spectrum_of_guillainba.htm
https://dx.doi.org/10.1016/j.nmd.2012.09.008
https://dx.doi.org/10.1016/j.nmd.2012.09.008
https://dx.doi.org/10.1046/j.1468-1331.2003.00683.x


10.1046/j.1468-1331.2003.00683.x
16. Hiraga A, Mori M, Ogawara K, Hattori T, Kuwabara S: Differences in patterns of progression in

demyelinating and axonal Guillain-Barre syndromes. Neurology. 2003, 61:471-474.
10.1212/01.WNL.0000081231.08914.A1

17. Garrett J, Ryan P: A child with Miller Fisher syndrome . J Paediatr Child Health. 2002, 38:414-
416. 10.1046/j.1440-1754.2002.00024.x

18. Bhagat SK, Sidhant S, Bhatta M, Ghimire A, Shah B: Clinical profile, functional outcome, and
mortality of Guillain-Barre syndrome: a five-year tertiary care experience from Nepal. Neurol
Res Int. 2019, 2019:3867946. 10.1155/2019/3867946

2020 Parveen et al. Cureus 12(5): e8052. DOI 10.7759/cureus.8052 8 of 8

https://dx.doi.org/10.1046/j.1468-1331.2003.00683.x
https://dx.doi.org/10.1212/01.WNL.0000081231.08914.A1
https://dx.doi.org/10.1212/01.WNL.0000081231.08914.A1
https://dx.doi.org/10.1046/j.1440-1754.2002.00024.x
https://dx.doi.org/10.1046/j.1440-1754.2002.00024.x
https://dx.doi.org/10.1155/2019/3867946
https://dx.doi.org/10.1155/2019/3867946

	Comparison of the Clinical Outcomes of Guillain Barre Syndrome Based on Electrophysiological Subtypes in Pakistani Children
	Abstract
	Objective
	Study design
	Place & duration
	Method
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Classification of different subtypes of GBS
	TABLE 2: Comparison of the major subtypes of GBS

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


