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Abstract

IntRoductIon

West syndrome (WS) is a type of epileptic encephalopathy of 
early infancy and is one of the commonest types of epilepsy 
in infants and toddlers.[1] Treatment used for WS includes 
corticosteroids, vigabatrin, and Adreno‑Cortico‑Trophic 
Hormone (ACTH).[2] ACTH and prednisolone are considered 
first line for management of infantile spasms (IS) with efficacy 
ranging from 40 to 70% in achieving reduction of spasms. 
There is a growing interest in the use of dexamethasone 
considering its seizure‑reducing effect by improvement of 
blood brain barrier integrity.[3] However, there is limited 
experience with use of dexamethasone in WS and other 
drug‑resistant epilepsy in children.[4‑7]

Yamamoto et al.[4] reported reduction of spasms in all five 
patients with WS on use of liposteroid (dexamethasone 
palmitate) in dose of 0.25 mg/kg seven times in three months. 
In a Russian study, injectable dexamethasone has been used 
in doses of 0.3–0.5 mg/kg with 10 injections per day for 
10 days, followed by five injections every alternate day, and 
five injections every 2 days for management of IS.[8] Authors 
observed that 21 of 73 patients who were followed up had 
persistence of IS. There is anecdotal experience of use of pulse 
corticoid therapy with dexamethasone (20 mg/m2 daily for 
3 days once in 4 weeks for five cycles) among seven patients 
with WS with four of them achieving spasm freedom.[5] In 
another study, four children with WS have been treated with 
dexamethasone palmitate (cumulative dose of 3 mg/kg; 12 

doses in a month) with one of them having cessation of spasms 
with rest two having >50% reduction.[4] There is another report 
of dexamethasone (20 mg/m2 for 3 days) use in five patients 
of IS with 80% response rate.[6]

There are no reports on use of oral dexamethasone in WS. 
Oral dexamethasone is appealing because of its low cost, 
ready availability in many countries, ease of administration, 
and favorable pharmacokinetics. Hence, this pilot study was 
designed to compare safety and efficacy of oral dexamethasone 
and prednisolone in management of WS.

Methods

This open‑labeled, randomized control trial was conducted 
in the Department of Pediatrics and Neurology of a tertiary 
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care referral center of India. The data were collected from 
April 2021 to November 2021. Ethical approval from 
the institutional ethics committee was obtained. Written 
informed consent was obtained from the parents. All children 
aged 3–36 months, diagnosed with WS were consecutively 
enrolled in the study. Children with recognized progressive 
neurological illness, children with renal, pulmonary, cardiac, 
or hepatic dysfunction, and severe malnutrition (weight 
for length and height for less than 3 SD for mean as per 
WHO growth charts) were excluded from the study. 
The trial was registered in Clinical Trial Registry of 
India (CTRI/2021/04/032533).

All eligible children were subjected to detailed clinical history 
and examination. Spasms type, frequency, age at onset, age 
at diagnosis, frequency of spasms, perinatal details, family 
history, developmental status, and treatment history were 
recorded. A baseline electroencephalogram (video‑EEG 
whenever possible) was performed in all children at the time 
of enrollment for a minimum of 1 h, including at least one 
sleep–wake cycle.

Eligible children were allotted a study number (JSK), and these 
numbers corresponded to the order of patients entering the trial 
who were enrolled consecutively in the study. The random 
allocation sequence was generated using computer‑generated 
random number table (SL). The eligible participants were 
randomized in two groups: Oral dexamethasone (0.6 mg/kg/day 
in four divided doses) and oral prednisolone (4 mg/kg/day 
in two divided doses). Allocation of treatment group was 
concealed by preparing a sealed opaque envelope containing 
group codes (NDV). These envelops were sequentially 
numbered and kept in order according to their serial numbers. 
Envelop was opened after the patient was enrolled in the study 
and assigned a study number (MD). The assigned study drug 
was administered (MD) under the supervision (JSK).

Percentage reduction in seizure frequency compared to the 
baseline was assessed by daily seizure log maintained by 
parents. At the end of the 2‑week study period, the proportion 
of patients who achieve spasm freedom and more than 50% 
reduction in spasms frequency in both the groups was recorded. 
Time to cessation of spasms and the proportion of children 
with treatment failure were also recorded. A repeat EEG was 
performed to look for resolution of hypsarrhythmia. Primary 
electroclinical remission was considered when there was 
cessation of spasms along with resolution of hypsarrhythmia.[9]

Considering lack of data on efficacy of dexamethasone, a pilot 
study was planned with a convenience sample of 20 in each 
group considering the time constraints and other local logistics. 
All data collected were entered in Microsoft Excel (MS 
Excel). Data were analyzed using SPSS 21.0 version. All 
categorical variables were expressed in numbers (percentage); 
all continuous variables were expressed as mean (SD) or 
median (interquartile range). Categorical variables were 
compared using Chi‑square test or the Fischer’s exact test. 
Continuous variables were compared between cases and 

controls using the Student’s “t” test or Wilcoxon rank sum test. 
A P value of < 0.05 was considered significant.

ResuLts

A total of 47 children were assessed for eligibility, of 
whom 40 children were randomized to receive either of 
oral dexamethasone (n = 20) or oral prednislone (n = 20) 
with no follow‑up loss till 2 weeks [Figure 1]. The baseline 
demographicand clinical variables were comparable between 
the two groups [Table 1]. Majority of the enrolled had 
perinatal insult and the etiology was comparable between 
the two groups (15 [75%] and 18 [90%]; P = 0.41). Seven 
children (five dexamethasone group and two prednisolone 
group) were categorized with presumed genetic etiology as 
parents were not able to afford clinical exome sequencing. 
The efficacy of oral dexamethasone compared to prednisolone 
was comparable in terms of spasms cessation (13 [65%] 
vs. 8 [40%]; RR [95%CI]: 1.62 [0.86–3.03; P = 0.12]). 
Efficacy in terms of time to cessation of spasms (8 [6.3%] 
vs. 5.8 [2.5%]; P = 0.41), more than 50 percent reduction of 
spasms (3 [15%] vs. 7 [35%]; RR [95%CI]: 1.31 [0.91–1.89]; 
P = 0.65), and electroclinical remission (13 [65%] vs. 8 [40%]; 
RR [95%CI]: 1.62 [0.86–3.03]; P = 0.12) were comparable 

Table 1: Baseline characteristics of enrolled 
participants (n=40)

Clinical characteristics Oral 
dexamethasone 

(n=20)

Oral 
prednisolone 

(n=20)

P

Mean (SD)
Age at onset of spasms 
(in months)

8.8 (8.32) 5.0 (4.54) 0.81

Time lag in diagnosis 
(in months)

1.65 (1.72) 2.7 (2.27) 0.11

Number (percentage)
Male gender [n (%)]
Female gender [n (%)]

14 (70)
6 (30)

11 (55)
9 (45)

0.51

Spasms frequency at the 
time of enrolment per 
day (spasms/day)

24.5 (7.59) 26.0 (6.6) 0.51

Microcephaly [n (%)] 7 (35) 14 (70) 0.06
Perinatal insult [n (%)]

Perinatal asphyxia
Neonatal intracranial bleed
Hypoglycemia

10 (50)
3 (15)
2 (10)

16 (80)
1 (5)

0

0.79

Etiology [n (%)]
Structural
Presumed genetic 

15 (75)
5 (25)

18 (90)
2 (10)

0.41

EEG findings [n (%)]
Classical
Modified

13 (65)
7 (35)

15 (75)
5 (25)

0.73

Anti‑seizure medication 
[n (%)]

Valproate
Levetiracetam
Clonazepam

18 (90)
9 (45)
19 (95)

14 (70)
12 (60)
17 (85)

0.24
0.53
0.61
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between the two groups [Table 2]. Adverse effects profile 
was although comparable between the two groups in terms 
of irritability, weight gain/swelling, appetite but number of 
children who developed irritability were quite higher in oral 
dexamethasone compared to prednisolone group (18 [90%] 
vs. 12 [60%] [P = 0.06]).

dIscussIon

The present pilot study provides a preliminary evidence 
on comparable efficacy of oral dexamethasone and high 
dose oral prednisolone in the treatment of newly diagnosed 

children with WS. There was no difference in proportion of 
children with electroclinical remission, spasm freedom, greater 
than 50% reduction, and time to spasm freedom between 
oral dexamethasone and oral prednisolone groups in this 
under‑powered pilot study. The adverse effect profile were also 
comparable between the two groups with majority of children 
having irritability, weight gain, and increase appetite.

Steroids may accelerate central nervous system (CNS) 
myelination and dendritic formation and, thus, may shorten 
a hypothetical period of vulnerability to IS.[10] Steroids 
may also act as a direct anticonvulsant via GABAergic or 

Figure 1: Study flow
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other mechanisms. Dexamethasone is known to protect 
blood brain barrier from damage as measured by serum 
S100beta and evans blue brain extravasation in rat model 
of acute seizure.[3] Liposteroids (dexamethasone palmitate) 
have been traditionally used in management of rheumatoid 
arthritis and there are anecdotal reports of its efficacy in 
WS.[4,7] However, this often requires hospital admission for 
intravenous administration. It has been demonstrated that 
bioavailability of oral dexamethasone is sufficient in children 
and has been suggested as an alternative for intravenous 
administration.[11] In infective neurological conditions and in 
those with malignancy, dexamethasone has been preferred 
over prednisolone considering better CNS penetration.[12] 
These reports prompted the authors to explore the role of oral 
dexamethasone and compare it with traditional high dose 
prednisolone in children with WS.

The present study demonstrated electroclinical remission in 
65% (13/20) of children who received oral dexamethasone 
that is numerically higher than 40% (8/20) children who 
received high dose prednisolone that does not reach 
statistical signficance. The short‑term efficacy in terms 
of cessation of spasms for high dose steroids have ranged 
from 40 to 70%.[13‑16] Few studies on liposteroids in various 
regimens have demonstrated that one out of four children, 
four out of five, and four out of seven children have achieved 
spasm freedom.[4,6,7] However, there are no comparable data 
for efficacy of oral dexamethasone in IS. The efficacy in 
terms of >50% reduction in seizure frequency and time to 
cessation of spasms was also comparable among the two 
groups. Adverse effect profile was comparable in the two 
groups, but when looking at the numerical figures, there 
is a higher proportion of irritability and weight gain in 
dexamethasone group.

To the best of our knowledge, this is the first randomized 
controlled clinical trial comparing oral dexamethasone to high 
dose steroids in treatment of children with WS. The limitations 
include small sample size, inclusion of children up to the 
age of 36 months (concern of overlap with Lennox–Gestaut 
syndrome), and assessment of short‑term efficacy at 2 weeks. 
Considering limitations in the present study, future studies 

are recommended with adequately powered sample size and 
assessment of long‑term outcome. The enrolled patients of 
WS in the present study had predominant structural etiology 
with significant time lag in seeking treatment that may limit 
the generalizability of study findings in other clinical settings. 
Those with presumed genetic etiology could not afford genetic 
testing owing to financial constraints that is also acknowledged 
as one of limitations of the present study.

To conclude, this single‑institution, pilot, open‑labeled 
randomized controlled trial demonstrated that oral 
dexamethasone has comparable efficacy and safety to 
conventional high dose prednisolone in the management 
of children with WS. Hence, in practice, it will be difficult 
to implement the routine use of oral dexamethasone as an 
alternative to oral prednisolone for treatment of children with 
WS till further data on the same is available.

Declaration of patient  consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have 
given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Ethical approval
An institutional ethical approval was obtained before the 
commencement of the study.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

RefeRences
1. Sharma S, Kaushik JS, Srivastava K, Goswami JN, Sahu JK, 

Vinayan KP, et al. Association of Child Neurology (AOCN)‑Indian 
Epilepsy Society (IES) Consensus Guidelines for the diagnosis and 
management of West syndrome. Indian Pediatr 2021;58:54‑66.

2. Mackay MT, Weiss SK, Adams‑Webber T, Ashwal S, Stephens D, 
Ballaban‑Gill K, et al. Practice parameter: Medical treatment of infantile 

Table 2: Outcome measures of enrolled participants (n=40)

Final outcome measures Oral dexamethasone 
(n=20)

Oral prednisolone 
(n=20)

OR (95% CI) P

Number of children with clinical spasms cessation [n (%)] 13 (65) 8 (40) 2.78 (0.77, 10.1) 0.21
Time to cessation of spasmsin days [mean (SD)] [SE (95% CI)] 5.31 (2.81) 4.37 (1.41) 0.71 (‑2.36‑0.48) 0.39
Number of children with more than fifty percent reduction in spasms [n (%)] 3 (15) 7 (35) 0.32 (0.07, 1.51) 0.65
Number of children with electroclinical remission [n (%)] 13 (65) 8 (40) 2.78 (0.77, 10.1) 0.21
Adverse effects [n (%)]

Irritability
Weight gain/swelling
Increased appetite
Decreased appetite
No change in appetite

18 (90)
15 (75)
6 (30)
4 (20)
10 (50)

12 (60)
11 (55)
6 (30)
2 (10

12 (60)

6 (1.08, 33.3)
2.45 (0.64, 0.39)
1.0 (0.25, 3.86)
2.25 (0.36, 13.9)
0.66 (0.19, 2.33)

0.06
0.32
1.0
0.65
0.52



Deswal, et al.: Dexamethasone in West syndrome

 Annals of Indian Academy of Neurology ¦ Volume 25 ¦ Issue 5 ¦ September-October 2022920

spasms: Report of the American Academy of Neurology and the Child 
Neurology Society. Neurology 2004;62:1668‑81.

3. Marchi N, Granata T, Freri E, Ciusani E, Ragona F, Puvenna V, et al. 
Efficacy of anti‑inflammatory therapy in a model of acute seizures 
and in a population of pediatric drug resistant epileptics. PLoS One 
2011;6:e18200.

4. Yamamoto H, Fukuda M, Miyamoto Y, Murakami H, Kamiyama N. 
A new trial liposteroid (dexamethasone palmitate) therapy for intractable 
epileptic seizures in infancy. Brain Dev 2007;29:421‑4.

5. Haberlandt E, Weger C, Sigl SB, Rauchenzauner M, 
Scholl‑Bürgi S, Rostásy K, et al. Adrenocorticotropic hormone 
versus pulsatile dexamethasone in the treatment of infantile epilepsy 
syndromes. Pediatr Neurol 2010;42:21‑7.

6. Gabriel G, Arya K, Sharp G, Samanta D, Willis E, Cobb S, 
et al. Dexamethasone is effective in treatment of infantile 
spasms (IS) (P3.5‑012). Neurology 2019;92(S15):P3.5‑012.

7. Yamamoto H, Asoh M, Murakami H, Kamiyama N, Ohta C. 
Liposteroid (dexamethasone palmitate) therapy for West syndrome: 
A comparative study with ACTH therapy. PediatrNeurol1998;18:415‑9.

8. Volkov IV, Volkova OK. Age‑related transformation of infantile spasms 
into drug‑resistant forms of epilepsy. Zh Nevrol Psikhiatr Im S S 
Korsakova 2012;112:19‑25.

9. Lux AL, Osborne JP. A proposal for case definitions and outcome 
measures in studies of infantile spasms and West syndrome: Consensus 
statement of the West Delphi group. Epilepsia 2004;45:1416‑28.

10. Brunson KL, Avishai‑Eliner S, Baram TZ. ACTH treatment of infantile 
spasms: Mechanisms of its effects in modulation of neuronal excitability. 

Int Rev Neurobiol 2002;49:185‑97.
11. Spoorenberg SMC, Deneer VHM, Grutters JC, Pulles AE, Voorn GP, 

Rijkers GT, et al. Pharmacokinetics of oral vs. intravenous 
dexamethasone in patients hospitalized with community‑acquired 
pneumonia. Br J Clin Pharmacol 2014;78:78‑83.

12. Teuffel O, Kuster SP, Hunger SP, Conter V, Hitzler J, Ethier MC, et al. 
Dexamethasone versus prednisone for induction therapy in childhood 
acute lymphoblastic leukemia: A systematic review and meta‑analysis. 
Leukemia 2011;25:1232‑8.

13. Chellamuthu P, Sharma S, Jain P, Kaushik J, Seth A, Aneja S. High 
dose (4mg/kg/day) versus usual dose (2mg/kg/day) oral prednisolone 
for treatment of infantile spasms: An open‑label, randomized controlled 
trial. Epilepsy Res 2014;108:1378‑84.

14. Gowda VK, Narayanaswamy V, Shivappa SK, Benakappa N, 
Benakappa A. Corticotrophin‑ACTH in comparison to prednisolone 
in West syndrome‑A randomized study. Indian J Pediatr 
2019;86:165‑70.

15. Lux AL, Edwards SW, Hancock E, Johnson AL, Kennedy CR, 
Newton RW, et al. The United Kingdom Infantile Spasms Study 
comparing vigabatrin with prednisolone or tetracosactide at 14 days: 
A multicentre, randomised controlled trial. Lancet Lond Engl 
2004;364:1773‑8.

16. Wanigasinghe J, Arambepola C, Sri Ranganathan S, Sumanasena S, 
Attanapola G. Randomized, single‑blind, parallel clinical trial on 
efficacy of oral prednisolone versus intramuscular corticotropin on 
immediate and continued spasm control in West syndrome. Pediatr 
Neurol 2015;53:193‑9.


