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ABSTRACT: Objectives: This research aimed to study the short-term seizure outcomes following treatment with 8 mg/kg/day
prednisolone in children with infantile spasms (IS) refractory to vigabatrin. We hypothesized that high-dose prednisolone may result
in similar rates of electroclinical remission when compared to published ACTH rates. Methods: All consecutive children with
hypsarrhythmia or hypsarrhythmia variant on EEG with/without IS, who had been treated with vigabatrin as first-line anti-seizure
medication (ASM) followed by high-dose oral prednisolone (8 mg/kg/day; maximum 60 mg/day) in cases who did not respond to
vigabatrin, were included. Clinical and electroclinical response (ECR) at 2 weeks following initiation of treatment and adverse effects
were assessed. Results: Sixty-five children were included. A genetic etiology was seen in 38.5% cases. Complete ECR was seen in 30.8%
(20/65) of the patients 2 weeks after vigabatrin. Complete ECR was noted in 77.8% (35/45) of the patients, 2 weeks after prednisolone
initiation in children who failed vigabatrin, and this was sustained at 6 weeks in 66.7% (30/45) patients. Prednisolone was generally well
tolerated. Conclusions: High-dose (8 mg/kg/day) oral prednisolone resulted in sustained complete ECR (at 6 weeks) in two-thirds of the
children with hypsarrhythmia or hypsarrhythmia variant on EEG with/without parentally reported IS. It was generally well tolerated and
found to be safe.

RÉSUMÉ : Prednisolone à forte dose – Traitement des spasmes infantiles réfractaires à la vigabatrine. Objectif : L’étude visait à évaluer les effets
antiépileptiques à court terme du traitement par la prednisolone administrée à raison de 8 mg/kg/jour, sur les spasmes infantiles réfractaires à la
vigabatrine. Selon l’hypothèse émise, la prednisolone à forte dose permettrait un taux de rémission électroclinique comparable aux taux publiés de
rémission, liés à l’hormone adrénocorticotrophe (ACTH). Méthode : Ont été retenus tous les enfants consécutifs, présentant de l’hypsarythmie ou une
forme d’hypsarythmie à l’EEG, accompagnée ou non de spasmes infantiles, et ayant reçu de la vigabatrine comme anticonvulsivant de première intention,
après quoi ceux qui se sont montrés réfractaires à la vigabatrine ont reçu de la prednisolone orale à forte dose (8 mg/kg/jour; maximum : 60 mg/jour). Les
réactions cliniques et électrocliniques (EC) ainsi que les effets indésirables ont fait l’objet d’évaluation 2 semaines après l’instauration du traitement.
Résultats : Au total, 65 enfants ont participé à l’étude. Une cause génétique a été décelée dans 38,5 % des cas. Une réaction EC complète (rémission) a été
observée chez 30,8 % (20/65) des enfants, 2 semaines après le début de la vigabatrine; il en a été de même chez 77,8 % (35/45) des enfants réfractaires à la
vigabatrine, 2 semaines après le début de la prednisolone, rémission encore présente au bout de 6 semaines chez 66,7 % (30/45) d’entre eux. En général, la
prednisolone a été bien tolérée. Conclusion : La prednisolone orale à forte dose (8 mg/kg/jour) a permis une rémission (au bout de 6 semaines) chez deux
tiers des enfants présentant de l’hypsarythmie ou une forme d’hypsarythmie à l’EEG, accompagnée ou non de spasmes infantiles selon les parents. Le
médicament s’est montré sûr et a été bien toléré en général.
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INTRODUCTION

Infantile spasm (IS) syndrome is a severe epileptic encepha-
lopathy caused by multiple etiologies. Early and appropriate
intervention is critical for better seizure and neurodevelopmental
outcomes.1 Hormonal therapies (adrenocorticotropic hormone
[ACTH] or prednisolone) and vigabatrin are the commonly used
first-line therapies.2 The published experience with high-dose
(8 mg/kg/day) prednisolone is limited.3,4 This study aimed to
study the short-term seizure outcomes following treatment with
8 mg/kg/day prednisolone in children with IS refractory to vig-
abatrin. We hypothesized that high-dose prednisolone may result

in comparable electroclinical remission rates in children with IS
when compared to published ACTH rates.

METHODS

This retrospective study recruited children seen in the IS clinic
at a tertiary-level teaching pediatric hospital between July 2019
and January 2021. All consecutive children with hypsarrhythmia
or hypsarrhythmia variant on EEG with/without parentally
reported IS, who had been treated with vigabatrin as first-line
anti-seizure medication (ASM) followed by high-dose oral pred-
nisolone in cases who did not respond to vigabatrin, were

From the Epilepsy Program, Division of Neurology, Department of Pediatrics, Hospital for Sick Children, Toronto, ON, Canada (WA-S, VC, JB, CS, RS, ED, CG, PJ)
RECEIVED APRIL 4, 2021. FINAL REVISIONS SUBMITTED MAY 27, 2021. DATE OF ACCEPTANCE JUNE 29, 2021.

Correspondence to: Puneet Jain (MD,DM), Epilepsy Program, Division of Neurology, Department of Pediatrics, Hospital for Sick Children, Toronto, ON, Canada M5G1X8.
Email: puneet.jain@sickkids.ca

ORIGINAL ARTICLE
COPYRIGHT © THE AUTHOR(S), 2021. PUBLISHED BY CAMBRIDGE UNIVERSITY PRESS ON BEHALF OF CANADIAN NEUROLOGICAL SCIENCES FEDERATION.

532

https://doi.org/10.1017/cjn.2021.156 Published online by Cambridge University Press

https://orcid.org/0000-0003-1126-0548
https://orcid.org/0000-0003-1126-0548
https://orcid.org/0000-0003-1126-0548
https://orcid.org/0000-0002-6009-0859
https://orcid.org/0000-0002-6009-0859
https://orcid.org/0000-0002-6009-0859
https://doi.org/10.1017/cjn.2021.156
mailto:puneet.jain@sickkids.ca
https://doi.org/10.1017/cjn.2021.156


included. The study was approved by the Institutional Ethics
Board (ref number 1000072786).

Institutional Infantile Spasm protocol

All children with suspected IS got an urgent 1-hour EEG (with
bilateral deltoid EMG) including one sleep–wake cycle. If hyp-
sarrhythmia or hypsarrhythmia variant was detected on EEG,
patients were started on vigabatrin and then were referred to the
IS clinic. Detailed physical examination coupled with urgent
neuroimaging (MRI brain) was done (if already not done).
A targeted genetic testing was done in a suggestive phenotype.
The children with unexplained etiology underwent extensive
metabolic testing and microarray. If these were negative, an
infantile epileptic encephalopathy gene panel was sent. The need
for whole-exome sequencing was then individualized.

Vigabatrin was started at 50 mg/kg/day and rapidly titrated up
(Day 1: 50 mg/kg/day BID; Day 2: 100 mg/kg/day BID; Day 3:
125 mg/kg/day BID; Day 4 and afterward: 150 mg/kg/day BID).
If the patient had a partial or complete electroclinical response
(ECR) to vigabatrin at 2 weeks, it was continued for 6 months.
If no response was noted or the child had intolerable side effects,
it was rapidly weaned off in 1 week.

If patients failed vigabatrin therapy, oral prednisolone was
started at 8 mg/kg/day (maximum 60mg/day). The ECR was
assessed after 2 weeks. If the patient responded well, it
was weaned off over the next 2 weeks. If no response, it was
weaned off in 5 days. Blood pressure and urine glucose were
monitored weekly and blood work was done every 2 weeks
while on prednisolone. A complete ECR was defined as complete
cessation of IS as per parental report and resolution of hypsar-
rhythmia on EEG.

The therapy in children who failed prednisolone was often
individualized by the treating neurologist and frequently included
topiramate, clobazam, and ketogenic diet. Cases that were ame-
nable to surgery were urgently referred to the epilepsy surgery
program.

Objectives

The primary objective was to study the proportion of children
with IS, who had failed vigabatrin, and then who achieved ECR
(cessation of clinical spasms and resolution of hypsarrhythmia) at
2 weeks and whom this was sustained at 6 weeks (sustained ECR)
after the start of oral prednisolone. Other objectives included
proportion of children with IS who relapsed after initial response
to oral prednisolone, tolerability of high-dose prednisolone,
proportion of children with clinical and ECR (cessation of clinical
spasms and resolution of hypsarrhythmia) at 2 weeks after the
start of vigabatrin, and proportion of children who achieved
sustained ECR (cessation of clinical spasms for at least 28 d
and resolution of hypsarrhythmia) at 6 weeks after the start of
vigabatrin.

Data Extraction

The electronic records of all the consecutive cases seen in the
IS clinic who fulfilled the inclusion criteria were studied. Study
data were collected, stored, and managed using the Research
Electronic Data Capture (REDCap) secure electronic data capture
tool.5,6 Variable collected included age, gestation/birth weight,

details of the antenatal period, presence/absence of perinatal HIE,
age at onset of spasms, lead time from apparent onset of spasms
to treatment, developmental status at the onset of spasms (normal,
delayed, regression), family history, details of EEG at time of
diagnosis, at 2 weeks, at 4 weeks, at 6 weeks, and at later time
points (hypsarrhythmia, hypsarrhythmia variant, normal, focal
interictal epileptiform discharges [IEDs], others), treatment re-
sponse to vigabatrin and oral prednisolone, other therapies used
afterward (topiramate, ketogenic diet, epilepsy surgery), details
of MRI brain, and genetic testing.

Statistics

Descriptive statistics were used to describe various study
variables. A logistic regression model was used to examine the
effect of variables (age at spasm onset, delay from spasm onset to
initiation of treatment, sex, normal, or abnormal development at
spasm onset, structural or nonstructural etiology) on ECR at
2 weeks after vigabatrin and prednisolone.

RESULTS

Seventy-three cases were identified in the IS database during
the study period. Eight children were excluded – 2 children with
trisomy 21 received prednisolone as first line (both had incom-
plete ECR on prednisolone and responded to vigabatrin);
3 children (1 – Krabbe’s disease, 1 – ECHS1-related, 1 –

unknown etiology) – prednisolone could not be given (after
vigabatrin failure) due to active infection; two patients proceeded
to surgery after vigabatrin failure (1 – left parieto-occipital
polymicrogyria, 1 – perinatal stroke/COL4A1); parent of 1 child
with bilateral periventricular leukomalacia (prematurity) refused
prednisolone due to ongoing COVID-19 pandemic. Thus, 65
cases were included. The baseline characteristics are summarized
in Table 1. Twenty-three patients (35.4%) were on at least one
ASM before starting vigabatrin.

Two children (1 – neonatal hypoglycemia, 1 – methylmalonic
acidemia) had no IS; vigabatrin was initiated after the detection of
hypsarrhythmia on EEG.

Etiology

Most common etiology was genetic in 25 cases (38.5%):
Chromosomal [6 trisomy 21, one each of dup (2) (q11.2q22.1)
and 16p13.11 del], single-gene disorders [3 TSC2, 3 KCNQ2, 1
each of others (TSC1, TUBA1A, TUBB2B, SLC35A2, PRUNE1,
GRIN2A, TBCK, GMPPB, STXBP1, CASK, DNM1]. Structural
causes were seen in 16 cases (24.6%): 5 perinatal strokes, 3
perinatal hypoxic-ischemic encephalopathy (HIE), 2 polymicro-
gyria (one had ARX gene mutations), 1 lissencephaly [del (17)
(p13.2p13.3)], 1 neonatal hypoglycemia sequalae, 1 periventricular
leukomalacia (prematurity), 1 hemimegalencephaly, 1 temporo-
occipital cortical dysplasia, and 1 Aicardi syndrome. Two cases
(3.1%) had metabolic (1 – Zellweger syndrome, 1 –methylmalonic
acidemia) etiology. Rest (22, 33.8%) had unknown etiology.

Vigabatrin

Vigabatrin was started in 65 children: 63 with clinical spasms
and EEG showing hypsarrhythmia, or hypsarrhythmia variant;
2 children (1 – neonatal hypoglycemia sequalae, 1 – methylma-
lonic acidemia) had hypsarrhythmia on EEG and no clinical
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spasms. At 2 weeks after starting vigabatrin, 23/63 (36.5%) had
complete clinical response; however, ECR was seen in 20/65
(30.8%; 95% confidence interval [CI]: 20.9%, 42.8%) patients.
This response was persistent at 6 weeks with no subsequent
relapses. Both children with hypsarrhythmia but no clinical
spasms did not show resolution of hypsarrhythmia on vigabatrin.

The logistic regression model showed that only normal devel-
opment at spasm onset was associated with an ECRwith vigabatrin
at 2 weeks (β= 1.29, p= 0.04; adjusted OR= 3.66) (Table 2).

High-dose Prednisolone

High-dose prednisolone was used in 45 children with spasms
who failed (absent or incomplete ECR) vigabatrin. The mean
daily dose was 56.4 mg/day (range: 45–60 mg); 32 children
received 60 mg/day of prednisolone. At 2 weeks, 37/45
(82.2%) had a complete clinical response. ECR was seen in
35 children (77.8%; 95%CI: 63.7%, 87.5%). This was sustained
at 6 weeks in 30 patients (66.7%). Five children (5/35, 14.3%)
had a relapse of IS during/after weaning prednisolone. Two
children were again started on high-dose prednisolone; one
responded well and the other remained refractory. Other three

children were switched to topiramate. One of the two children
with hypsarrhythmia but no clinical spasms showed resolution of
hypsarrhythmia on prednisolone.

It was generally well tolerated. The common adverse effects
reported were irritability (15/45, 33.3%), weight gain (10/45,
22.2%), sleep disturbances (6/45, 13.3%), and hypertension
requiring transient amlodipine treatment (2/45, 4.4%). Two
patients were hospitalized during the weaning period: one child
with GMPPB mutation presented with apneas and electrographic
seizures (died after 1 month due to multiple organ dysfunction)
and one child with STXBP1-related disorder with frequent
dystonic episodes. One child with trisomy 21 was hospitalized
within 1 week of stopping steroids due to dehydration and
hypoglycemia.

The logistic regression model showed that only lesser delay
from spasm onset to treatment initiation was associated with an

Table 1: Salient baseline characteristics of the study
participants

N= 65

Mean age at onset of spasms (months), SD 6.3, 4.2 (Median 5, IQR 4,8)

Median estimated delay from onset to
treatment (days), (IQR)

11, (5,30) (Mean 27.5, SD 37.4)

Males n, % 32 (49.2)

Weight of the patient at the time of starting
prednisolone in kilograms (n= 45)*

≥ 7.5 kg 32

< 7.5 kg 13

Etiology, n (%)

Structural 16 (24.6)

Genetic 25 (38.5)

Metabolic 2 (3.1)

Unknown 22 (33.8)

Developmental status at the time of onset
of spasms, n (%)

Global developmental delay 41 (63.1)

Isolated speech delay 1 (1.5)

Isolated motor delay 1 (1.5)

Normal 22 (33.8)

Regression with spasms 24 (36.9)

Gestation age, n (%)

Term 56 (86.2)

Preterm 9 (13.8)

IQR = Inter-quartile range; SD = Standard deviation
*The dose of prednisolone for a child with a weight of 7.5 kg (at 8 mg/kg/
day) would be 60 mg (highest daily dose used in this study). Children>
7.5 kg would have received< 8 mg/kg/day daily prednisolone

Table 2: Multivariable logistic regression model evaluating
the relationships between salient patient variables and
2-week electroclinical response to vigabatrin (A) or pred-
nisolone (B)

Independent
variable

β-coefficient
Adjusted
odds ratio

95% CI P-value

A. Electroclinical response 2 weeks after vigabatrin (n = 65) R2= 10.6%

Age at spasm onset
in months

0.10 1.11 0.93, 1.31 0.25

Estimated delay
from spasm onset
to initiation of
treatment in
months

−0.001 0.99 0.98,1.01 0.87

Sex 0.04 1.04 0.34, 3.26 0.94

Normal or
abnormal
development at
spasm onset

1.29 3.66 1.08, 12.45 0.04

Structural or
nonstructural
etiology

−0.07 0.93 0.27, 3.16 0.91

B. Electroclinical response 2 weeks after prednisolone (n= 45) R2= 31.6%

Age at spasm onset
in months

0.16 1.17 0.81, 1.69 0.39

Estimated delay
from spasm onset
to initiation of
treatment in
months

−0.03 0.97 0.95,0.99 0.02

Sex −0.634 0.53 0.09, 3.27 0.49

Normal or
abnormal
development at
spasm onset

2.06 7.85 0.59, 102.77 0.12

Structural or
nonstructural
etiology

0.70 2.02 0.31, 13.17 0.46

Coding: Development (0 –Abnormal, 1 – normal), Etiology (0 – structural,
1 – nonstructural), Sex (0 – female, 1 – male)

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

534

https://doi.org/10.1017/cjn.2021.156 Published online by Cambridge University Press

https://doi.org/10.1017/cjn.2021.156


ECR with prednisolone at 2 weeks (β=−0.03, p= 0.02; adjusted
OR = 0.97) (Table 2).

Other Therapies

The mean follow-up duration was 13.6 months (standard
deviation [SD] 6.6 months). The median number of ASMs at
the last follow-up was 1 (inter-quartile range [IQR]:1,2).

Topiramate was used in 25 children. Three children were
already on topiramate at the time of starting vigabatrin. In the rest,
it was initiated at a mean age of 9.3 months (SD 4.1). Fifteen
(15/22) had previous incomplete ECR to or relapse on predniso-
lone; it was started for new seizure types in the rest. Six (6/22,
27.3%) had complete seizure cessation with topiramate.

Ketogenic Diet

In this cohort, eight patients were started on a classical
ketogenic diet at a mean age of 13.3 months (SD 4.7 months).
All of them (8/8) had failed vigabatrin. Five out of eight patients
had also failed prednisolone in the past. Out of the three
prednisolone responders, one relapsed, one evolved into other
seizure types, and one presented with electrographic status
epilepticus. Six patients had ongoing epileptic spasms at the
time of diet initiation; 5/6 had other ongoing seizure types as well.

Six patients were still on diet at the last follow-up. One
patient stopped diet after 17 months due to feeding intolerance
and irritability. One child died after 1 month of starting the diet.
The median follow-up available was 5 months (IQR: 3.8, 9). Six
(6/8, 75%) patients had < 50% seizure reduction. Only one
patient had > 90% seizure reduction (trisomy 21). Two out of
six patients with ongoing spasms had >50% seizure reduction
(patients 1 and 8 in Table 3). Two patients are awaiting initiation
of the classical diet (1 – TUBA1A, 1 – HIE). Details are
summarized in Table 3.

Epilepsy Surgery

Three patients had subsequent epilepsy surgery; all seizure
free at the last follow-up (Table 4). Four patients are awaiting
surgery (three perinatal strokes, one extensive left temporo-
occipital polymicrogyria).

DISCUSSION

Summary of Results

Short-term seizure outcomes following treatment were studied
in our cohort of IS. Nearly one-third of patients (38.5%) had
genetic etiology. Complete ECR was seen in 30.8% of patients
2 weeks after vigabatrin. This was 77.8% 2 weeks after prednis-
olone initiation in children who failed vigabatrin. ECR was
sustained at 6 weeks after prednisolone in 66.7% cases. Prednis-
olone was generally well tolerated.

High-dose Prednisolone

Few studies have reported seizure outcomes after the use of
8 mg/kg/day oral prednisolone. Eliyan et al.3 treated 102 children
with 8 mg/kg/day of prednisolone as first-line treatment; com-
plete ECR was seen in 59% cases. Among the prednisolone
nonresponders, 33% of children responded to ACTH. The sig-
nificant adverse effects noted with prednisolone were

hypertension requiring anti-hypertensives (3), hospitalization due
to known or suspected infections, (4) and hyperglycemia (1). In a
smaller retrospective cohort4, complete ECR was seen in 63%
(17/27) following prednisolone as first-line therapy.

One prospective study from South Korea7 reported ECR in
59.1% cases following 40–60 mg/day of prednisolone in cases
who had failed vigabatrin. The adverse effects were common but
did not warrant discontinuation of therapy. ECR was seen in one
out of five cases (20%) following 4–6 mg/kg/day of prednisolone
(after vigabatrin failure) in another smaller study.8 In our study,
the ECR occurred in 77.8% cases after prednisolone in cases who
had failed vigabatrin. Lesser delay from spasm onset to treatment
initiation predicted better response to prednisolone. The rate of
ECR is much higher than the reported rates in the sparse
literature. We also found adverse effects commonly, but none
warranted cessation of therapy. Other studies reporting on out-
comes with high-dose prednisolone (> 2mg/kg/day) are summa-
rized in Table 5.

Further, Chellamuthu et al13 showed that high-dose predniso-
lone (4 mg/kg/day) achieved higher clinical remission in signifi-
cantly more patients when compared to low-dose (2 mg/kg/day)
prednisolone (51.6% vs. 25%, p= 0.03) though electroclinical
remission was similar (38.7% vs. 21.9%, p = 0.15).

Prednisolone versus ACTH

Few randomized controlled trials have compared higher doses
of prednisolone with ACTH. One trial11 showed that predniso-
lone (40–60 mg/day) was superior to ACTH; other two trials
showed similar efficacy.10,12 ECR to prednisolone was seen in
26.7%12

–71.4%10 patients in these trials. Besides these, the
International Collaborative Infantile Spasm study (ICISS),18

which explored the effectiveness of hormonal therapy and hor-
monal therapy/vigabatrin combination for IS, did randomize
patients into high-dose prednisolone and ACTH. However, the
published data did not report effectiveness outcomes separately
for ACTH and prednisolone. Further, a recent systematic review
and meta-analysis (six trials)19 showed that prednisolone/predni-
sone (all doses) elicits similar ECR as ACTH. Compared with
prednisolone/prednisone, ACTH/tetracosactide was not superior
in terms of cessation of spasms at day 14 (relative risk 1.19, 95%
CI 0.74–1.92), day 42 (relative risk 1.02, 95% CI 0.63–1.65), and
resolution of hypsarrhythmia on electroencephalogram (relative
risk 1.14, 95% CI 0.71–1.81). This was further supported by
another systematic review and meta-analysis which included both
randomized and non-randomized studies.20 Thus, oral predniso-
lone (especially high dose) may be a reasonable alternative to
ACTH, given the ease of administration and lower cost coupled
with similar effectiveness/adverse effect profile. In a recent cost-
effectiveness study, prednisolone at 4–8 mg/kg/day was found to
be more cost-effective than ACTH.20

Other Therapies

Vigabatrin resulted in clinical spasm remission in 36.5% cases
and ECR in 30.8% cases in this study. Data from past randomized
controlled trials is variable; ECR rates have varied from 15.9% to
55.6%.10,21–24

Ketogenic diet was tried in eight patients in our cohort; six had
ongoing spasms at the time of diet initiation. Overall, only 2/8
had >50% seizure reduction at the last follow-up. Two recent
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Table 3: Characteristics of study participants who received classical ketogenic diet

ID
Age at onset of KD

(months)
Etiology

Seizure types at onset
of KD

EEG at time of diet
initiation

ASMs at start of diet
Duration of follow-up

(months)
Seizure response at

the last FUP
ASMs at the last FUP

Continued or stopped
at the last follow-up

1 6 Aicardi syndrome Spasms, FIAS Hypsarrhythmia VGB, TPA, PHB,
LEV, B6

17 >50% PHB, LEV, TPA, CBD Stopped after 17
months due to
irritability and
feeding intolerance

2 18 Neonatal
hypoglycemia
sequalae

Spasms, tonic MISF VGB, PHB, CBD 8 <50% TPA, PHB Continued

3 10 dup (2) (q11.2q22.1) Spasms, FIAS MISF VGB, TPA 12 <50% TPA Continued

4 17 GRIN2A Myoclonic, FIAS,
absence

MISF LEV, VPA, CBD 5 <50% VPA, LEV Continued

5 13 TSC2 Spasms, FIAS Abundant right
hemispheric
discharges

VGB, cloba, CBD,
CBZ

5 <50% VGB, Cloba, CBD,
RUF, LEV

Continued

6 17 Trisomy 21 Spasms Hypsarrhythmia
variant

VGB, TPA 4 <50% VGB, TPA, Cloba,
LEV

Continued

7 8 GMPPB Electrographic SE Left temporal
electrographic
seizures

VGB 1 <50% VGB Yes, died due to
MODS (unrelated to
vigabatrin or
prednisolone)

8 17 Trisomy 21 Spasms, FIAS Modified
Hypsarrhythmia

VGB, TPA 3 >90% TPA Continued

ASMs=Anti-seizure medications; B6= Pyridoxine; CBD=Cannibidiol;CBZ =Carbamazepine; cloba= clobazam; FIAS = Focal impaired awareness seizures; KD=Ketogenic diet; LEV=
levetiracetam; MISF=Multiple independent spike foci; MODS=Multiorgan dysfunction syndrome; PHB= Phenobrabital; RUF=Rufinamide; SE= Status epilepticus; TPA= Topiramate;
VGB= vigabatrin; VPA=Valproate
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controlled trials show that 54.1%25 and 65.2%26 children showed
>50% spasm reduction with ketogenic diet and modified Atkins
diet, respectively, in children with epileptic spasms refractory to
hormonal therapy.

Epilepsy surgery was done in three cases (two malformations
of cortical development, one perinatal stroke) in our cohort; all
had excellent short-term seizure outcomes. Similar favorable

seizure and neurodevelopmental outcomes have been reported
in select cases of drug-resistant IS.27,28

Strengths and Limitations

Our study reported the short-term seizure outcomes in a cohort
of IS treated at our institution in a protocolized fashion. Although

Table 5: Summary of studies using high-dose oral prednisolone/prednisone in children with infantile spasms

Study Country Study design
Number of
participants

Dose of oral
prednisolone

First line or second
line

Electro-clinical
response (ECR) at

2 weeks

Clinical response at
2 weeks

Randomized controlled trials

Yi 20199 China RCT 39 40–60 mg First line 21/39 (53.9%) 28/39 (71.8%)

Lux 200410 UK RCT 30 40–60 mg First line 20/25 (80%)* 21/30 (70%)

Wanasinghe 201511 Srilanka RCT 48 40–60 mg First line 21/48 (43.8%) 28/48 (58.3%)

Gowda 201912 India RCT 15 4 mg/kg/day First Line NR 5/15 (33.3%)

Chellamuthu 201413 India RCT 31 4 mg/kg/day First Line 12/31 (38.7%) 16/31 (51.6%)

Kunnanayaka
201814

India RCT 32 4 mg/kg/day First Line 9/32 (28.1%) 12/32 (37.5%)

Observational studies

Eliyan 20193 USA Retrospective 102 8 mg/kg/day Mostly first line** 60 (59%) NR

Hussain 20144 USA Retrospective 27 8 mg/kg/day First line 17/27 (63%)@ NR

Gonzalez-Giraldo
201815

USA Retrospective 87 40–60 mg Mostly first line# 56/87 (64.4%) 62/87 (71.3%)

Ko 20187 South Korea Prospective 44 40–60 mg Second line after
vigabatrin

26/44 (59.1%)## NR

Yi 201516 China Retrospective 20 40 mg Prednisone First line 12/20 (60%) 16/20 (80%)

Jones 20158 Canada Retrospective 5 4–6 mg/kg/day Second line after
vigabatrin

1/5 (20%)$ NR

Kossoff 200917 USA Retrospective 15 40–60 mg 8 as first line; 7 after
failed therapies
(LEV, TPA, KD)

7/15 (46.7%) 10/15 (66.7%)

KD = Ketogenic diet; LEV = levetiracetam; NR = Not reported; RCT = Randomized controlled Trial; TPA = Topiramate
*Repeat EEG are not done in five children
**Prior exposure to hormonal therapy and vigabatrin was observed among 12% and 35% of patients, respectively
@

Subsequently, 40% (4/10) of prednisolone nonresponders exhibited a complete response after an additional 2-week course with ACTH
#

Eleven had a previous ketogenic diet
##

22/66 (33.3%) had ECR with VGB
$

37/57 (64.9%) had ECR with VGB

Table 4: Characteristics of study participants who underwent epilepsy surgery

Age at spasm onset Etiology
Response to vigabatrin or oral

prednisolone
Epilepsy surgery/age at

surgery
Seizure outcome at the last

follow-up

1 1 month Right temporo-occipital cortical
dysplasia

Failed vigabatrin and
prednisolone

R FH at 6 months of age Seizure free after 12 months

2 10 Perinatal left MCA stroke Responded to vigabatrin L FH at 17 months of age Seizure free after 9 months

3 2 Left hemimegalencephaly Failed vigabatrin and
prednisolone

L FH at 3 months of age Seizure free after 8 months

FH = functional hemispeherectomy; MCA = Middle cerebral artery
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the data collection was retrospective, detailed electronic records
were maintained prospectively in the IS clinic. The sample size
was relatively small. This study was also limited by the short
follow-up period and absence of serial structured neurodevelop-
mental assessments.

Conclusions

High-dose (8 mg/kg/day) oral prednisolone resulted in com-
plete ECR (at 2 weeks) in more than three-fourth of children with
hypsarrhythmia or hypsarrhythmia variant on EEG with/without
parentally reported IS who had failed vigabatrin. This was
sustained at 6 weeks in two-thirds of the children. It was generally
well tolerated and found to be safe. It may be a reasonable and
more feasible alternative to ACTH for the treatment of IS. Further
trials exploring the comparative effectiveness of 8 mg/kg/day
prednisolone with ACTH, dose–response relationship with pred-
nisolone, and exploring various drug combination therapies to
improve efficacy are warranted.
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