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Objective: To compare the mean time lapse till improvement of functional grades
in 2 days regime of IVIG versus 5 days in severe pediatric guillain barre syndrome
Methodology: This randomized clinical trial was conducted in Children Hospital
Lahore pediatric neurology department from August 2015 to February 2016 after
ethical clearance. There were 64 patients with severe GBS were randomized into
Group A which received IVIG 400mg/kg/day over 5 days and Group B which
received 1 g/kg/day over 2 days, making 2 g/kg in both groups. The disability
grade was done at the start of treatment on daily basis till a decrease in GBS
disability grade by grade 1. The data was entered on SPSS 25.

Results: Both study groups were comparable for gender and age of the subject in
this study. Out of 64 cases (32 in each group), 65.63%(n=21) in Group-A and
71.88%(n=23) in Group-B, were between 2-10 years of age while 34.37% (n=11)
in Group-A and 28.12% (n=9) in Group-B were between 11-15 years. Mean+SD
was calculated as 8.69+3.48 and 8.34+3.27 years. The mean time lapse till
improvement was significantly less in group B, 18.38+1.79 compared with group
A, 22.09+2.16, p value 0.0001 which shows statistically significant improvement
in group B regardless of gender and age of subjects.

Conclusion: The mean duration for improvement of functional grades was
significantly lower in GBS patients administered 2 days regime of IVIG as
compared to5 days.
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Introduction

Annual incidence of the disease is reported to be 1.65 -1.79
per 100,000 population.*

“Guillain barre syndrome is an acute, monophasic,
symmetrically  progressive, peripheral ascending
demyelinating polyneuropathy characterized by rapidly
evolving symmetrical limb weakness, areflexia, absent or
mild sensory signs, and variable autonomic
disturbances”.">3 This syndrome affects people of all age
groups and is not hereditary. There is also seasonal

variation occurring more in spring and summer seasons.3

Hallmark of GBS is limb weakness but initial symptoms
may include paresthesias, numbness, myalgias, and
irritability.> The weakness usually starts in the lower limbs
and progressively ascends to the upper limbs. This
progression is variable and may occur over hours to days
or even weeks. The weakness is typically symmetrical. In
approximately 50% of cases, there is bulbar involvement
which can lead to dysphagia and respiratory insufficiency.
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In some cases involvement of autonomic nervous system
can cause labile blood pressure, variable heart rate,
postural hypotension and even asystole. Though very rare,
miller fisher syndrome which is a variant of GBS have
extra ocular muscle weakness(ophthalmoplegia) and
ataxia. It mainly involves motor system in ascending
pattern and there is also variable sensory involvement.
There are various types of GBS i.e acute inflammatory
demyelinating polyradiculoneuropathy (AIDP), acute
motor axonal neuropathy (AMAN), acute motor sensory
axonal neuropathy (AMSAN) and miller fisher syndrome.
Apart from clinical examination, there are various
methods to diagnose GBS including electromyography
(EMG) and nerve conduction studies (NCS) and
cerebrospinal fluid examination (CSF) and MRI of spinal
cord. NCS show reduced conduction velocities and focal
conduction blocks and variable other patterns according to
GBS type. EMG shows evidence of acute denervation of
muscle while CSF shows albumin-cytological dissociation
with a normal white cell count and negative bacterial
culture. Glucose levels remain normal. CSF examination
is usually carried out in second week of illness because
characteristic CSF findings occur after the first week.
Magnetic resonance imaging of spinal cord shows the
thickening of cauda equina. Prognosis is generally good
and up to 90% achieve complete recovery within 3-12
months.® Improvement starts in descending pattern with
recovery of bulbar functions at the beginning and
resolution of weakness of lower limb in the end.
Approximately 5-10% of patients have  permanent
disability.” Poor prognostic features include need of
ventilatory support, the involvement of cranial nerves and
maximum disability at presentation. Relapse can occur in
4% of the cases. 1-10% of patients are left severely
disabled and mortality rate in GBS
5%.8%1%Cause of death is mostly due to respiratory failure,
cardiac involvement secondary to autonomic instability
and ventilator related sepsis.

is less than

Treatment involves both supportive and specific measures.
Supportive measures include monitoring of vitals in the
form of respiratory rate, oxygen saturation, heart rate and
blood pressure. Bed-side spirometry can also be helpful in
monitoring of respiratory muscle involvement in older
children. Frequent change of posture, bowel and bladder
care, nutritional support, treatment of neuropathic pain and
prevention of deep venous thrombosis (DVT) also has a
pivotal role in management of these patients. Treatment of
secondary bacterial infections is important. Gabapentin is
used for pain. DVT is avoided by physiotherapy and leg

stockings. Specific treatment options include IVIG and
plasmapheresis, both are effective but plasmapheresis is an
invasive procedure and associated with some
complications. IVIG is preferred and is the treatment of
choice in pediatric GBS.!!"> 2Results with steroids are not
uniformly good. Immunosuppressive drugs and
plasmapheresis are used if IVIG is ineffective or relapse
occurs.

The available data regarding the treatment options for
children with severe GBS varies and contradicts. In
literature review, we found two international studies
regarding dose and duration of IVIG. One study
comparing results of two groups in Toronto (Canada) and
anakara(Turkey)shows that faster improvement occurred
in patients who were given IVIG over 2 days as compared
to 5 days."’In another study done in Germany including
two groups, one being treated for 2days while other for 5
days showed that there is no significant difference in
recovery.'*However in both studies cumulative dose of
IVIG remained same.

In routine use, IVIG is given 2 g/kg equally divided over
5 days but appropriate treatment protocol is yet to be
determined.*Cochrane review also says that dose-ranging
studies are still needed.'®No study has been done in last 5
years regarding dose regimen of IVIG in GBS and
literature in local studies is also not available. In
developing countries with limited sources, the two days
regimen will lead to better outcomes by reducing the
hospital burden in the form of less ICU stay, early weaning
off from ventilator and total stay in hospital as well. If 2
days regime is better or no significant difference is found
then we can prefer the 2 days regime in our population
which can be cost effective and reduce hospital stay
burden.

Methodology

After approval from ethical review board, this randomized
controlled trial was conducted at indoor of Neurology
department of children hospital Lahore, for a period of 6
months, from August 2015 to February 2016.

Patients between age group of 4-15 years, including both
genders, suffering from severe GBS and presenting within
5 days of onset of symptoms were enrolled in the study.
Diagnosis of severe GBS was made on the basis of history,
clinical examination and electrophysiological studies.
Severe GBS was labeled as disability grade 4 and above
according to Hughes Scoring system for functional
grading scale of GBS. Stool examination is done for
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isolation of polio virus according to WHO acute flaccid
paralysis surveillance program. Patients having co-
morbidity, meningitis, pneumonia and previously
treated/relapse of GBS were excluded from this study.
Sample size of sixty four patients (32 in each group) was

calculated by open epi version 3.01 with confidence level
of 95% and power of test was 80% and taking mean time
lapse till improvement 17.444.35(2 days regime) and
20.8+5.2 (5 days regime)'®. Written informed consent was
taken from parents/guardians for enrollment in the study.
Consecutive non- probability sampling was used and
patients were randomized into group A or B by lottery
method. The first group (A) was given IVIG for 5 days at
the dose of 400 mg/kg/day, while second group (B) was
given for 2 days at the dose of 1g/kg/day. The disability
grade was done at the start of treatment on daily basis till
decrease in GBS disability grade by grade 1. Time lapse in
days till improvement was taken as primary end point in
the study. The data was documented on a specially
designed Performa

All data collected was analyzed by SPSS version 25.
Quantitative variables like age and time lapse till
improvement were presented by mean and standard
deviation. Qualitative variables such as gender were given
presentation in the form of frequency and percentage.
Student t- test was applied on quantitative variable which
is time lapse till improvement in disability grade to
compare both groups. P-value < 0.05 was taken as
statistically significant.

Results

In our study, 64 patients who fulfilled the inclusion criteria
were registered for comparison of the mean time lapse till
improvement of functional grades in 2 days versus 5 days
regimen of IVIG in severe pediatric GBS.

There were 34 male patients and 30 female patients
participated in this trial. Among them, 44 patients were of
age group 4-10 years and 20 were of age group 11-15
years. There was no statistically significant difference
between two groups regarding age and gender of the
subjects. (Table I)

Mean time lapse till improvement was calculated as
22.09+2.16 days in Group A and 18.38+1.79 days in
Group B. The p value was calculated as 0.0001 showing a
significant difference. (Table II)

In our study among 44 patients that were in age group 4-
10 years, 21 were in group A and 23 were in group B.

Mean time lapse in group B 18.48 + 1.83 was significantly
shorter than group A 22.1442.08, p-value 0.0001 (Table
1)

We stratified data for age and gender of the subjects. We
observed that two days regime performed better than 5
days regime regardless of age or gender of the subjects.

Table I: Age and gender distribution of two groups

Group A Group B P
Value
Age 4-10 44 21 23 0.589
years (65.63%)  (71.88%)
11-15 20 11 9 (28.12%)
years (34.37)
Gender Male 34 16 18 0.616
(50%) (56.25%)
Female 30 16 14
(50%) (43.75%)

Table II: Mean time elapsed till improvement (n=64)

Group-A Group-B
Time (n=32) (n=32)
(in days) Mean SD Mean SD
22.09 2.16 18.38 1.79

P value: 0.0001

Among 30 female patients, 16 were in group A and 14
were in group B. Mean timelapse in group B 17.93+ 1.64
was significantly shorter than group A 22.25+ 1.77, P
value .0001(Figure 1)

Among 34 male patients 16 were in group A and 18 were
in group B. Mean time lapse till one grade improvement in
group B 18.72+ 1.87 was significantly shorter than group
A 21.94+2.54, p value .00002 (Figure 1)

25
20 22 25
15 17 93
10
5 I
0
Group A GroupB

B Male ®Female

Figure 1. Stratification for gender in each group.

Among 20 patients that were between age 11-15 years, 11
were in group A and 9 were in group B. Mean time lapse
in group B 18.11+1.76 was significantly shorter than group
A 22.0+£2.41, p-value 0.0008(Table IIT)

Ann Pak Inst Med Sci

October-December 2020 Vol. 16 No. 4 182



Muhammad Hafeez et al

Table III: Stratification for age for mean time elapsed till
improvement(n=64)

(i:lllzes) Group-A Group-B P value
Yy (n=32) (n=32)
Age:4-10  Mean SD Mean SD 0.0001
years 2214 208 1848 183
Agedl- 00 241 1811 176 00008
15 years
Discussion

Guillain-Barre syndrome (GBS) is an autoimmune
disorder of peripheral nerves. Exact etiology is still
debatable but known causes include post-infectious, post
vaccination and autoimmune. Post infectious causes
include gastrointestinal  infections secondary to
campylobacter jejuni and H.pylori while respiratory
infections include mycoplasma and viral infections.
Vaccination against influenza, rabies and conjugated
meningococcal vaccines also resulted in this syndrome in
few cases. Recently some association with zika virus

infections has also been reported.'”

Currently, IVIG is the treatment of choice for GBS in
pediatric population. IVIG has proven role in GBS but it is
an expensive drug and mostly given in severe GBS. In our
study we also included all severe cases of GBS. IVIG is
commonly given as treatment protocol at total dose of
2g/kg for 5 days but exact dose and duration is yet to be
determined. In the past various studies regarding dosage of
IVIG were done. Some case studies are available that
involve single dose of IVIG.'?

In literature, there are various studies regarding dose and
duration of IVIG in GBS. A combined retrospective study
was done in Toronto(Canada) and Ankara (Turkey)
comparing 2 days and 5 days regime.!? Patients from
Canada received IVIG 1g/kg/day for 2 days while patients
from Turkey received IVIG 400mg/kg/day for 5 days.
Results showed faster recovery rate in patients who were
given IVIG over 2 days as compared to 5 days, although
cumulative dose remained same i.e 2 g/kg. Results from
this study showed that mean time lapse till the
improvement of functional grades was 17.4 + 4.35 days
sand 20.8 + 5.2 days for 2 and 5 days IVIG treatment
groups respectively. These findings are in agreement with
our study having a significant difference in 2 groups in the
form of improvement of disability grade.

Another study done in Germany comparing the effect of
IVIG on GBS in 2 groups i.e 2 days as compared to 5 days
treatment. In contrast to our study having patients of severe
GBS only, they also included patients having disability

grade 2 (unable to walk 5 meter without support) and
above.“The median time for improvement 1 point on
disability score was 5 days in each group.”!3So there was
no significant difference in the improvement of functional
grades in both groups showing that duration of IVIG do
not affect disease course. They also observed that short
course of IVIG resulted in early relapses. However this
small number of patients suggests low power of the said
conclusion.

Side-effects of IVIG reported in our patients were mild
although various side effects like liver and renal
dysfunction, allergic reactions, aseptic meningitis and
proteinuria are reported in adults when it is given in
various neurological disorders.'*?°However in our
patient’s data no significant side effects observed except

fever and mild allergic reactions in few patients.

In accordance with the above studies and our results, the
hypothesis “there is a difference in mean time lapse till
improvement in functional grades in 2 days regime as
compared to 5 days regime” is justified. However, some
other local trials are still required so that our results may
be validated. Total dose and duration of IVIG are areas of
GBS treatment that still require further studies both at local
and international levels which ultimately will benefit
pediatric patients in the form of less morbidity. IVIG is an
expensive drug and some further trials should be done
regarding the total dose to lessen economic burdens on
medical facilities in resource-constrained countries.

Conclusion

We concluded that mean time lapse till improvement of
functional grades was significantly lower in patients
administered 2 days regimen of IVIG as compared to 5
days in severe pediatric GBS. In our setup, it will be cost-
effective and reduce hospital burden in the form of less
hospital stay but further studies are still required.

References

1. Sarkar UK, Menon L, Sarbapalli D, Pal R, Zaman FA, Kar S.
Spectrum of Guillain-Barré syndrome in tertiary care
hospital at Kolkata. J Nat SciBiol Med. 2011;2(2):211-15.

2. Lakhotia AN, Chouksey D, Jain R, Sodani AK. Guillain—Barre
syndrome following tuberculosis: A rare association.
Journal of neurosciences in rural practice. 2017
Apr;8(2):296.

3. Ali D, Zia ur Rehman DM, Sultan D. Spectrum of gullian
barre syndrome in children. Pakistan Journal of
Neurological Sciences (PJNS). 2017;12(1):20-4.

4. Walling AD, Dickson G. Guillain-Barré syndrome.Am Fam
Physician. 2013;87(3):191-7.

Ann Pak Inst Med Sci

October-December 2020 Vol. 16 No.4 183



10.

11.

12.

13.

Ann Pak Inst Med Sci

The effect of 2 days vs 5 days regime of intravenous immunoglobulins on the outcome of patients suffering ...

Parveen A, Khan SA, Talat S, Hussain SN. Comparison of the
Clinical Outcomes of Guillain Barre Syndrome Based on
Electrophysiological Subtypes in Pakistani Children. Cureus.
2020 May;12(5).

Chand P, Jan F, Kaleem S, Yousafzai MT, lbrahim S.
Description of Guillain-Barre syndrome on the basis of
clinical features using Hughes scoring system among
children in Karachi, Pakistan. Asia Pacific Journal of Clinical
Trials: Nervous System Diseases. 2017;2(2):45.

Marc P DiFazio. Pediatric GuillainBarre Syndrome. 26
January 2012. [Cited 10 January 2014] Available
http://emedicine.medscape.com/article/1180594-
overview#aw2aab6b2b5

Salehiomran MR, Nikkhah A, Mahdavi M. Prognosis of
Guillain-Barré Syndrome in Children. Iran J Child Neurol.
2016 Spring;10(2):38-41.

Varkal MA, Uzunhan TA, Aydinli N, Ekici B, Caliskan M,
Ozmen M. Pediatric Guillain-Barré syndrome: indicators for
a severe course. Annals of Indian Academy of Neurology.
2015;18(1):24.

Roodbol J, de Wit MC, Aarsen FK, Catsman-berrevoets CE,
Jacobs BC. Long-term outcome of Guillain-Barré syndrome
in children. J PeripherNerv Syst. 2014 Jun;19(2):121-6.
Ryan MM. Pediatric  Guillain-Barré  syndrome.
CurrOpinPediatr. 2013;25(6):689-93.

Marc P difazio. Pediatric Guillain- Barre Syndrome. 26
January 2012.[Cited 10 January 2014] Available
http://emedicine.medscape.com/article/1180594-
overview#aw2aab6b2b5

Kanra G, Ozon A, Vajsar J, Castagna L, Secmeer G, Topaloglu
H. Intravenous immunoglobulin treatment in children with

14.

15.

16.

17.

18..

19.

20.

Guillain-Barré Paediatr  Neurol.
1997;1(1):7-12.

Korinthenberg R, Schessl J, Kirschner J, Monting  JS.
Intravenously administered immunoglobulin in the
treatment of childhood Guillain-Barré syndrome: a
randomized trial. Pediatrics. 2005;116(1): 8-14.

Harms M. Inpatient management of guillain-barré
syndrome. Neurohospitalist. 2011;1(2):78-84.

Hughes RA1,Swan AV,Van doorn PA. Intravenous
immunoglobulin for Guillain-Barré syndrome. Cochrane
Database Syst Rev. 2010;16(6)

Krauer F, Riesen M, Reveiz L, Oladapo OT, Martinez-Vega R,
Porgo TV, Haefliger A, Broutet NJ, Low N, WHO Zika
Causality Working Group. Zika virus infection as a cause of
congenital brain abnormalities and Guillain—Barré
syndrome: systematic review. PLoS medicine. 2017 Jan
3;14(1):e1002203.

McGhee B, Jarjour IT. Single-dose intravenous immune
globulin for treatment of Guillain-Barré syndrome.
American Journal of Health-System Pharmacy. 1994 Jan
1;51(1):97-9.

Levine AA, Levine TD, Clarke K, Saperstein D. Renal and
hematologic side effects of long-term

Intravenous immunoglobulin therapy in patients with
neurologic  disorders. Muscle & Nerve. 2017
;56(6):1173-6.

Liu S, Dong C, Ubogu EE. Immunotherapy of Guillain-Barré
syndrome. Human Vaccines & Immunotherapeutics. 2018
:14(11):2568-79.

syndrome. Eur J

October-December 2020 Vol. 16 No. 4

184


http://emedicine.medscape.com/article/1180594-overview#aw2aab6b2b5
http://emedicine.medscape.com/article/1180594-overview#aw2aab6b2b5

