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Abstract
Objective: To compare the outcome of adrenocorticotropic hormone (ACTH) with oral prednisolone for treatment of
infantile spasms (IS).
Methodology: This randomized controlled trial was conducted at the Department of Pediatric Neurology, The Children’s
Hospital in Lahore, Pakistan, from January 1st, 2014 to December 31st, 2017. Seventy patients with infantile spasms
who met the selection criteria were randomized into two equal groups of 35 patients using a lottery method. Patients in
group A received prednisolone, and in group B received ACTH. The two groups were compared to determine spasm-free
outcome. Non-probability purposive sampling was used, inclusion criterion was children up to the age of one year with
infantile spasms, and exclusion criteria consisted of children who had been previously treated with steroids or ACTH.
History was taken by a pediatric neurology fellow, and informed consent was obtained from parents. Data was collected
on a specially designed proforma and ethics approval was sought through the hospital’s institutional review board.
Results: In group A, 29(83%) patients were spasm-free, while in group B, 31(88%) patients were spasm-free.
Conclusion: Prednisolone is as effective as ACTH for control of IS and far more cost-effective, accessible and easier to
administer. Developing countries should consider this treatment option as a first line therapy.
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Introduction

Infantile spasms (IS) is a unique seizure disorder that oc-
curs almost exclusively in infants [1][2]. It was first de-
scribed by WJ West in 1841 in his own son; the triad of
infantile spasms, hypsarrhythmia on electroencephalogram
(EEG) and mental retardation is called West syndrome [3].
If left untreated, IS is associated with devastating neurolog-
ical defecits [4]. Diagnosis, evaluation and management of
IS continues to pose many challenges to pediatricians. A
recent IS working group of pediatric neurologists who re-
viewed the medical literature determined that early recog-
nition of IS and prompt treatment may improve develop-
mental and cognitive outcomes in children [5]. As a re-
sult, educating pediatricians and general physicians about
IS is crucial. The disorder manifests itself as myoclonic-
tonic seizures (spasms) that may be characterized by flexor,
extensor, or mixed movements, a distinct EEG pattern of

hypsarrhythmia (Figure 1) or/and psychomotor delay [6].
The incidence of IS ranges from 2 to 3.5 in 10,000 live
births, with onset during the first year of life in 90% of
those affected. The peak age of onset is between 3 and 7
months; onset after 18 months is rare, though onset up to
4 years of age has been reported. Spasms usually cease by
five years of age, but other seizure types are reported in
as many as 60% of children with IS even after cessation of
spasms [7]. IS contributes to 10% of all mental retarda-
tion and more than 50% evolve to different epilepsy syn-
dromes [8]. In addition, the disorder occurs in children
from all ethnic groups, and boys are affected slightly more
often than girls (ratio of 60:40) [9][10]. IS is divided into
two groups: cryptogenic (or idiopathic) and symptomatic.
Apparent neurological deficit is not identified in the crypto-
genic group (10-15%), while patients in the symptomatic
group (85-90%) have some underlying disorder of brain
[11][12]. The EEG findings (hypsarrhythmia) accompany-
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Figure 1 Hypsarrhythmia in a male aged 9 months

ing IS are typically chaotic or disorganized background ac-
tivity, consisting of high amplitude slow waves mixed with
spikes and polyspikes (Figure 1) [13]. Furthermore, IS is
associated with significant long-term complications, includ-
ing psychomotor delay, development of other seizure types,
impaired cognitive and psychosocial functioning, and mor-
tality in a small but signicant number of patients [14].

Notably, the treatment of IS has been a challenge as many
patients appear to be resistant to conventional antiepileptic
drugs. Agents that have been employed in the treatment
of IS include benzodiazepine, sodium valproate, vigabatrin,
corticosteroids, adrenocorticotropic hormone (ACTH), keto-
genic diet, vitamin B6, intravenous immunoglobulins, topi-
ramate, and zonisamide. However, there is little consensus
with regards to the definitive dose, efficacy and duration
of treatment of these agents in comparison to each other
[15]. In a recent clinical trial by Kossof EH et al., ACTH was
compared with oral prednisolone. More children with infan-
tile syndrome were spasm-free with oral prednisolone (83%
versus 43%). Oral prednisolone was also shown to be less
expensive than ACTH [16]. Many patients in Pakistan are
socioeconomically disadvantaged; the high cost of ACTH,
the lack of its availability, and the need to administer treat-
ment via intramuscular injection are factors that pose signif-
icant barriers in terms of patient access to care. Contrary to
that, prednisolone is easily available, orally-administered,
and more economical. Keeping in view the aforementioned
considerations, this study was planned to determine the bet-
ter option between oral prednisolone and ACTH in the man-
agement of IS, particularly from a clinical perspective.

Methods
A randomized controlled trial was conducted at the Depart-
ment of Pediatric Neurology, The Children’s Hospital, and
Institute of Child Health in Lahore, Pakistan from January
1st, 2014 to December 31st, 2017, with approval from the

institutional review board. The study aimed to compare the
outcome of oral prednisolone with ACTH for treatment of
infantile spasms. The operational definition used to identify
infantile spasms was the presence of characteristic seizures
(exor or extensor spasms, alone or in combination). This
was confirmed on EEG, which showed hypsarrhythmia. The
outcome was measured in terms of spasm-free status de-
fined as the absence of seizure activity characteristic of in-
fantile spasms with disappearance of hypsarrhythmia on
EEG within four weeks of stopping the medication. The
seizure activity was witnessed and reported by the parents.

Inclusion criteria was children up to age of one year with
infantile spasms (as per operational definition), although
some patients up to 2 years of age were also enrolled. In
addition, patients were excluded if they had been previ-
ously treated with steroids or ACTH. Seventy eligible pa-
tients (both males and females) who met the selection crite-
ria were registered and subsequently divided into two equal
groups randomly using the non-probability purposive sam-
pling technique. Thirty-five patients in group A received
oral prednisolone (2 mg/kg/day for a period of four weeks
and then tapered gradually over next four weeks). Thirty-
five patients in group B received intramuscular injection of
ACTH (150 IU/m/day initially daily for two weeks and then
slowly tapered over the next six weeks). History was taken
by a pediatric neurology fellow and informed consent was
obtained from parents prior to enrollment. Thirty five pa-
tients each thus received oral prednisolone and intramuscu-
lar ACTH in Group A and Group B respectively. Patient data
was collected on a specially designed proforma, entered into
SPSS version 20 and analyzed. The two groups were com-
pared for statistical significance using a Chi-squared(χ2)
test.

Results
The age of the 70 patients among both groups is outlined
in Table 1. There was no significant difference between the
two groups. Patients were also distributed according to sex.

Table 1 Distribution of patients by age n=70

Age in months Group A Group II
No. of patients Percentage (%) No. of patients Percentage
(n) (n) (%)

< 2 16 43 21 60
02-Mar 11 29 8 23
03-Jun 4 12 3 8.6
06-Sep 3 8.6 2 5.7
09-Dec 1 3 1 3
Mean ± SD 2.11 ± 1.30 1.69±1.05
Range 1 – 5 1 – 5
P value 0.633

In group A, there were 9 (25.7%) female patients, while
26 (74.3%) patients were male. Female to male ratio was
1:2.9 (Table 2). In group B, there were 7 (20%) female pa-
tients, while 28 (80%) patients were male. Female to male
ratio was 1:4. Again, there was no statistically significant
difference between the two groups (Table 2). In group A,
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Table 2 Distribution of patients by sex

Age in years Group A Group B
No. of patients Percentage No. of patients Percentage
(n) (%) (n) (%)

Female 9 25.7 7 20
Male 26 74.3 28 80
P value 0.569

29 (83%) patients were spasm-free, while 6 (17%) patients
were not. In group B, 31 (88%) patients were spasm-free
and 4 (12%) patients were not (Table 3).

Table 3 Spasm-free children n=70

Spasm-free Group A Group B P value*
n % n %

Yes 29 83 31 88 0.022*
No 6 17 4 12
Total 100 100 100 100
*chi-square(χ2)statistic

Discussion
IS is a seizure disorder of infancy not frequently seen in rou-
tine practice. In the medical literature, efforts are ongoing
to determine which treatment is the better of the two [10].
To further this aim, our study compared the efficacy of two
treatment modalities, ACTH and prednisolone, in making
children spasm-free. The results of this randomized con-
trolled trial were in favor of the prednisolone group due
to its low cost and good control of seizures. We included
seventy children with infantile spasms. The mean age of the
children affected with infantile spasms was 2.11±1.30 years
and 1.69 ±1.05 years. Although, we included a broader
age group of up to 2 years, the majority of patients (ap-
proximately 87%) were less than one year of age. In a
study by Noureen N et al., the majority of patients (approx-
imately 66%) were of age < 3 years [17]. Mean age of
the patients was 6.5±3.35 months (age range 3 months to
1.5 years). In our study, infantile spasms were seen more
frequently in males. This observation is also supported by
Western literature, which indicates high incidence of infan-
tile spasms in males [10]. Other clinical trials have also
compared the two drugs, producing variable results. Kossof
EH et al. showed that more patients were spasm-free af-
ter prednisolone [16]. Advantage of oral prednisolone dis-
cussed in this study included the marked difference in the
cost of the full course treatment. Moreover, the study high-
lighted that prednisolone is given orally as compared to in-
jectable ACTH, making it a more convenient therapy [16].
The results are also congruent with more local literature.
In a study from Multan, the male population constituted ap-
proximately 68% of the total sample size and only 32% were
females [17].

In this study, it was found that study participants given

prednisolone were spasm-free post-treatment. This reflects
that prednisolone produced better clinical results amongst
patients. In another study by Hrachovy et al., twenty-four
patients with infantile spasms were entered in a double-
blind, placebo-controlled, crossover study to compare the
effectiveness of ACTH (20 to 30 units/day) with that of
prednisolone (2 mg/kg/day) [18]. Response to therapy was
determined by utilizing a comprehensive monitoring system
and was defined as a complete cessation of spasms and dis-
appearance of the hypsarrhythmic EEG pattern. A major
difference between the effectiveness of ACTH and that of
prednisone in stopping the spasms and improving the EEG
pattern was not demonstrated. Furthermore, in Azam B et
al., the mean age of the patients was 11 months, with an
age range of 2 months to 3 years [19]. These results also
validate the Western literature, which reveals that the inci-
dence of infantile spasms is highest between the age of 4-6
months of age [19].

However, another double-blind study showed a 100% re-
sponse rate in ACTH versus 59% response to prednisolone
(dose 3 mg/kg body weight which was equal to the dose
used in Kossoff EH et al., in 15 to 20-kilogram child) [16].
In addition, a US consensus report, Pellok (2010), showed
70% response to prednisolone, so there is a lot of contro-
versy [20]. A clinical trial from Pakistan, Azam M et al.
concluded that there is no difference in treatment of ACTH
or oral steroid among patients with infantile spasms. They
claimed that the overall spasm-free outcome was similar in
both groups. Regardless, the cost of ACTH injection was
shown to be more than 100 times the cost of oral pred-
nisolone, suggesting that a low-cost drug (i.e., oral steroid)
should be preferred[19]. Baram TC et al., conducted a study
among 28 patients with IS. Out of 15 infants randomized
to ACTH, 13 were spasm-free (86.6%)[21]. In this study,
four of the 14 patients given prednisolone were spasm-free
(28.6%).

The above discussion highlights that the current medical
literature presents mixed results on the clinical effectiveness
of ACTH in comparison to prednisolone. In a developing
country like Pakistan, where resources are limited, and the
majority of the population belongs to low-income groups,
oral prednisolone appears to be more useful as compared to
ACTH with the advantages of easy availability and adminis-
tration, less monitoring, and low cost with good control of
seizures.

Limitations
This study had some limitations. It was not feasible to de-
sign a double-blind trial, considering that ACTH is admin-
istered as an injection while prednisolone is given via an
oral dose. Nevertheless, randomization was used to reduce
selection bias. This was a single center study consisting of
a limited population of patients presenting to one tertiary
care unit. Therefore, the results were not the representa-
tive of the whole population, a consideration that impacts
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its external validity.

Conclusion
The study concluded that the number of patients treated
with prednisolone were almost equal to the group treated
with ACTH. Thus, it is recommended that patients with
IS receive prednisolone as first-line therapy in developing
countries due to its very low cost. Finally, there is a need for
more randomized clinical trials to produce general consen-
sus.
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