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Abstract

Background: Infantile spasms (epileptic spasm) is an epileptic encephalopathy with unique clinical and
electrographic features, which affects children mostly in the middle of the first year of life. Objective: The
aim of this study was to evaluate the clinical and electroencephalographic profile and short-term outcome in
infantile spasm. Methodology: This was a randomized controlled trial study done in Department of Pediatric
Neurology, National Institute of Neuroscience & Hospital, Dhaka, Bangladesh. The patient of infantile spasm
aged 2 months to 2 years were enrolled in the study from June 2017 to May 2018. With parent’s written
informed consent, they were randomized into two groups, 25 in each. One group got ACTH only and another
group got both ACTH and vigabatrin. Detailed history including seizure pattern was taken. EEG was done
before and after2 -3 weeks of starting treatment. They were followed up at 8, 15, 43 days. Results: The mean
age of onset of seizure (mean £SD) was 7.24+4.13 (2 to 19) month on hormonal therapy and 6.84+5.89 (2 to
22) month on combination therapy. Most patient had history of perinatal birth asphyxia, developmental delay,
seizure pattern was flexor spasm and EEG pattern were predominantly classical hypsarrhythmia in both
groups. After treatment cessation of spasms occurred between 14 to 42 days in  72.0% in combination
therapy and 44% in hormonal therapy (P value=0.045). EEG became normal in 60.0% and 32.0% patients in
combination and hormonal therapy respectively (P value =0.047). Conclusion: In conclusion combination
therapy of ACTH hormone plus vigabatrin has better than ACTH therapy alone in cessation of clinical
spasms and electroencephalographic remission. [Journal of National Institute of Neurosciences Bangladesh,
July 2022;8(2):130-135]
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Introduction occur with the onset of this devastating disorder and
Infantile spasms constitute a severe infantile epileptic ~delayed treatment can lead to worse outcome™’. Infantile
syndrome that is difficult to treat and is associated with a  spasms are a form of severe epilepsy that affects
poor outcome'. Normal neuro-developmental regression approximately 2-3.5/10,000 live birth and commonly
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affects under 1 year with a peak age of onset 4 to 7
months®. West syndrome is a devastating form of
epilepsy defined by a triad of infantile spasms,
hypsarrhythmia and developmental regression’. The
classic spasm type referred to as an epileptic spasms is
characterized by symmetric, bilateral, brief contraction of
the neck, trunk and extremities®. Less commonly, they
consist of an extensor spasm of the legs and spine or
simple head nodding’. Rarely they are asymmetrical. The
seizures (spasms) that characterize infantile spasms are
highly variable in appearance, but they typically occur in
clusters,commonly 20 or as many as 100 spasms can
occur in a single cluster.

Individual spasms generally last between 0.5 and 10
seconds and repeat every 5 to 30 seconds in clusters of
approximately 2 to 20 minutes10. These -clusters
frequently occur as the infant is awaking from sleep'. In
most cases, they resolve by the age of three, although
rarely can persist up to 10 to 15 years of age'.
Approximately two-thirds of affected infants will have a
detectable underlying neurological abnormality, Infantile
spasms have been classified as symptomatic, cryptogenic
or idiopathic®. Prenatal etiologies include central nervous
system malformations, chromosomal abnormality
(trisomy 21), single —gene error (ARX, CDKL5/STK9),
neurocutaneous syndromes, congenital central nervous
system infections, and rarely inborn error of metabolism.
Prenatal precipitants include hypoxic ischemic
encephalopathy and hypoglycemia. And postnatal factors
include intracranial hemorrhage, acquired central
nervous system infections. In infantile spasm, EEG is
severely abnormal. The EEG pattern of the “chaotic
thythm,” hypsarrhythmia was described in the 1950s by
Frederic and Erna Gibbs as a continuously abnormal
pattern of very-high-amplitude (often up to 500 puV) with
asynchronous slow waves and multifocal spikes and
polyspikes'. This was later expanded by Kellaway and
others into modified forms such as increased
interhemispheric synchronization, hemihypsarrhythmia,
and hypsarrhythmia characterized by predominantly slow
waves, discontinuous records, and focal abnormalities'.
The seizures are refractory to treatment with most
conventional antiepileptic drugs. The current first line
treatments  options are  corticosteroid  either
adrenocorticotropic hormone natural ACTH or synthetic
Tetrasacosactoid or Prednisolone and vigabatrin.
Although the spasms resolve with time, the long —term
prognosis is poor. Many children develop other forms of
severe epilepsy like Lennox-Gastaut syndrome and most
(80.0% to 90.0%) have psychomotor retardation'*"*. This
study was undertaken to evaluate the clinical and

electroencephalographic profile and short-term outcome
in infantile spasm.

Methodology

Study Settings and Population: This randomized
controlled trial was done in outdoor and indoor in
Department of Paediatric Neurology at National
Institute of Neurosciences and Hospital (NINSH),
Dhaka, Bangladesh during the period of June 2017 to
June 2018.

Randomization and Blinding: After taking ethical
permission, with parent’s written consent, participants
were randomly assigned (1:1) by lottery method, 25
children in each group.

Allocation: The study enrolled 50 patients aged 2
months to 24 months who had a clinical diagnosis of
infantile spasms and a hypsarrhythmia (classical or
modified hypsarrhythmia) in EEG. Detailed history and
through examinationwere done in every child. Tuberous
sclerosis, infantile spasm mixed with other seizure type,
neurometabolic diseases, previously treated with steroid
or vigabatrin or ACTH were excluded. One group was
treated with natural Adrenocorticotrophic hormone
alone by intramuscular injection. Dose of Natural
ACTH was 150IU/m2/day BDx2  wks then taper off
for another 2 weeks. Another group of children was
treated with combination therapy. Combination therapy
i.e. hormonal therapy with vigabatrin therapy: ACTH
and vigabatrin was given simultaneously. ACTH was
given as same dose mentioned above. Vigabatrin was
given orally 100mg/kg in 2 divided doses for three
months then taper off for another 1 month.

Follow Up and Outcomes Measures: The primary
outcome was cessation of spasms from 14th day to 42
days after initiation of therapy. Electroencephalography
(EEG) was done within 14 to 21 days after starting of
treatment. Parents filled a daily record of spasm
frequency for the first 42 days of the trial and follow
up was done in every child on 7, 15, 43 days.In this
study responders were considered those who became
spasms free from day 14 to 42 after .starting treatment
and non-responder who were not spasm free between
day 14 to day 42. After getting treatment short-term
outcome was considered the follow-up period for 42
days.

Statistical Analysis: Data was collected in a
pre-designed questionnaire with informed written
consent and were presented in graph and tabulated
form. Finally analyzed by SPSS and probability
values of <0.05 was considered as statistically
significant.

B




Journal of National Institute of Neurosciences Bangladesh

Vol.8 No.2, July 2022

Results

There was no significant difference between the 2
treatment groups in terms of age and sex. Mean age at
randomization was 11.28+5.19 (3-22) month in
hormonal therapy and 9.72+5.1 (3-24) months on
combination therapy (Table 1).

Table 1: Mean with SD of Age of the Patients in Two
Groups (n=50)

Age Groups P Value
Hormonal Combination
Therapy Therapy *0.220
Mean+SD  11.28 £5.19 9.72+54
(Range) (3t022) (3t024)

*Mann-Whitney U test was done to measure the level of significance

The sex distribution was almost equal in both groups
(Figure I).

70

60.0 60.0

Percentage (%o)

Hormonal therapy Combined therapy

Male ®mFemale

Figure I: Sex distribution in both groups

The mean age at onset of epilepsy was 7.24+4.13
month on hormonal therapy and 6.84+5.89 months on

Table 2: Seizure characteristics of the patients in groups
(n=50)

Seizure Groups P Value
Characteristics Hormonal Combination

Therapy Therapy
Age of onset 724+4.13 6.84+5.89 °0.278
of seizure
(months) (2-19) (2-22) °0.899
[mean+SD]
Frequency of ~ 10.04+5.57 10.24+6.20
seizure [mean+SD]
Type of Spasms
* Flexor 25 (100.0) 24 (96.0) 1.000
* Extensor 0(0.0) 1 (4.0)

Fisher’s Exact test was done to measure the level of significance;
bMann Whitney U test was done to measure the level of
significance

combination therapy. Flexor type of spasm was most
common in both groups. Frequency of seizure before
starting treatment (mean + SD) was 10.04 = 5.57 times
on hormonal therapy and 10.24 £ 6.20 time on
combination therapy (p=0.899). There was no
significant difference in relation to age of onset of
seizure and frequency of seizure between two groups
(p>0.05) (Table 2).

About 25(100%) children had history of perinatal
asphyxia on hormonal therapy and 24(96.0%) on
combination therapy. About 96.0% had history of
developmental delay on hormonal therapy and 80.0%
on combination therapy. History of perinatal birth
asphyxia was absent in only one case in combination
therapy group. Family history of epilepsy was absent in
hormonal therapy group and present in 8% of cases in
combination therapy group. There was no significant
difference in relation to development history between
two groups (p>0.05) (Table 3).

Table 3: Clinical parameters of the patients in groups
(n=50)

Clinical Groups P Value
Parameters Hormonal Combination
Therapy Therapy
H/O Perinatal
Birth Asphyxia
* Absent 0(0.0%) 1 (4.0%) 1.000
* Present 25(100.0%) 24 (96.0%)
H/O Neonatal
Septicaemia
* Absent 25(100.0%) 24 (96.0%) 1.00
* Present 0(0.0%) 1 (4.0%)
Family History
Epilepsy
* Absent 25 (100.0%)  23(92.0%) 1.000
* Present 0(0.0%) 2 (8.0%)
Development
history
* Age appropriate 1 (4.0%) 5(20.0%) 0.182
before seizure
* Delayed 24 (96.0%) 20 (80.0%)

Fisher’s Exact test was done to measure the level of significance

EEG before therapy was found as classical
hypsarrhythmia in 68.0% cases on hormonal therapy
and 60.0% cases on combination therapy. There was no
significant difference in EEG findings between two
groups (p>0.05) (Table 4)
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Table 4: EEG before Therapy of the Patients in Groups
(n=50)

EEG Groups P Value
Hormonal Combination
Therapy Therapy
Classical 17(68.0%) 15(60.0%) 0.556
hypsarrhythmia
Modified 8(32.0%) 10(40.0%)
hypsarrhythmia

Chi square test was done to measure the level of significance.

Changes in Outcome variable following intervention:
After treatment patient became spasm free from 14
days to 42 days (n=18, 72%) in combination therapy
and (n=11, 44%) in hormonal therapy. [OR 0.306, 95%
CI 0.094-0.992, p=0.045]. Responder was significantly
high in combined therapy than that of hormonal
therapy (Table 5).

Table 5: Cessation of spasm of the patients in groups
(n=50)

Cessation of Groups PValue OR
spasm Hormonal Combination (95%CI)
(14 — 42) days Therapy Therapy

N (%) N (%)
Responder 11 (44.0) 18 (72.0) 0.045  30.6%
Non responder 14 (56.0) 7 (36.0) (9.4-99.2)

Chi square test was done to measure the level of significance.

EEG became normal after getting treatment for 2 to 3
weeks in 15 (60.0%) children on combination therapy
and 8 (32.0 %) children on hormonal therapy. So
electroclinical response was better in combination
therapy. EEG found normal significantly higher in
combined therapy group compare to hormonal therapy
group (p<0.05) (Table 6).

Table 6: EEG Response of the Patients after Treatment for
2 to 3 weeks in groups (n=50)

EEG Groups P Value
Hormonal Combination
Therapy Therapy
Normal 8(32.0%) 15(60.0%) 0.047
Abnormal 17(68.0%) 10(40.0%) '
Total 25(100.0%)  25(100.0%)

Chi square test was done to measure the level of significance

Discussion

Infantile spasm is a catastrophic, agespecific epilepsy
syndrome with unique clinical and electrographic
features that has its onset within the first 12 months of

life”. This disorder is characterized by epileptic spasms
which consist of massive myoclonic jerks of the body,
which can be extensor or flexor (or both) in nature.
Infantile spasms often are accompanied by
developmental regression and a characteristic interictal
electroencephalogram (EEG) pattern known as
hypsarrhythmia.

In this study, mean age at randomization (mean age +
SD) was 11.28+5.19 month in hormonal therapy and
9.72+5.1 months in combination therapy. Onset of
spasm occurs most often between the ages of 3 and 12
months, although onset has been reported as late as
childhood and even adulthood and males predominate
(60%-70%)". The mean age at onset of seizure in our
study was 7.24 +4.13 month in hormonal therapy and
6.84+5.89 month in combination therapy which was
similar to other studies. A Cochrane review of infantile
spasms showed that the mean age at spasm onset was
given in seven studies and ranged from 5 to 7
months.160ur study showed a male predominance with
the sex ratio being 3:2 which was consistent with other
study. One study also showed the mean age of onset
being 5.65 months with slight male preponderance
(58.5% vs. 41%)"".

The seizures (spasms) that characterize infantile spasms
are highly variable in appearance, but they typically
occur in clusters and often commence upon awakening.
Spasms have generally been described as flexor forced
anterior flexion of the neck and axial musculature, often
with concomitant elevation and extension of the bilateral
upper extremities, extensor forced extension of the head
and neck, or mixed flexor/extensor. In our study most
common type of spasm was flexor 100% in hormonal
therapy group and 96.0% in combination therapy group
and second common cause was extensor type of spasm
4.0% in combination therapy group. Another study
showed (79.2%) of cases presented with flexor spasms,
(8.9%) with extensor spasms and (11.9%) with mixed
spasms'’. Among the several pre-, peri- and postnatal
insults responsible for epileptic spasm, adverse perinatal
events are the most important causes. In this study, most
of children had developmental delay (96% in
combination therapy group, 80% in combination therapy
group) and we found perinatal asphyxia was the most
prevalent cause (100.0% in hormonal therapy, 96% in
combination therapy) and second cause was neonatal
septicemia (4.0% in combination therapy). In another
study showed that history of perinatal asphyxia was
present in 38.5% cases'’. ICISS study showed that risk
of developmental impairment was 55.0% in combination
therapy and 54% in hormonal therapy and risk of
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developmental  impairment was  chromosomal
abnormality, cerebral palsy, neonatal encephalopathy'®.
These findings are indicative of lack of awareness and
poorer maternal and neonatal health services in
developing countries as compared to that of developed
countries.

For confirm the diagnosis of infantile spasm EEG is
needed.The EEG has the characteristics of
hypsarrhythmia, a disorganized interictal pattern that
consists of random high-voltage slow waves and spikes.
In addition to classic EEG pattern, there are several
hypsarrhythmia variants, which have been grouped
together and termed as “modified hypsarrhythmia”. In
this study showed that EEG before therapy was found as
classical hypsarrhythmia in 68% on hormonal therapy
and 60% on combination therapy.Another study showed
EEG we found modified hypsarrhythmia in most of the
cases (57%) followed by hypsarrhythmia (28.6%) and
multifocal discharges (10%)".

The current first-line treatment options for infantile
spasms are corticosteroids-either adrenocorticotrophic
hormone (natural ACTH or synthetic tetracosactride) or
vigabatrin especially for Tuberous Sclerosis. In this
study combination therapy (ACTH and vigabatrin)
compared with hormonal therapy alone was associated
with more infants achieving the primary outcome of
spasm cessation between days 14 to 42 days.In this
study cessation of spasm occurred in 72% on
combination therapy and 44.0% in hormonal therapy
which was similar to ICISS study (OR0.306, [95% CI
0.094-0.992], p=0.045). ICISS study showed that the
primary outcome was assessed in 377 infants and
cessation of spasm occurred in 72% infants on
combination therapy and in 57% infants on hormonal
therapy (difference 15.0%, 95% CI 5.1-24.9, P=0.002)".
A Cochrane review of infantile spasms had determined
that hormonal treatment was the best single treatment
for the cessation of spasms'. Several prospective,
randomized trials of ACTH or cosynotropin of varying
doses have shown 42% to 87% of patients experienced
cessation of spasms within 2 weeks of initiating therapy
and Hypsarrhythmia resolved in 20% to 90% of
patients®. High —dose ACTH(601U/day or 1501U/m2
has been associated with excellent short-term response
rates (87%-93%) in prospective studies20Hrachovy
and coworkers found no difference between high dose
and low dose* .UKISS study (United Kingdom Infantile
study) reported that hormonal therapy (either synthetic
ACTH or corticosteroids) stopped the spasms in 73% of
infants after 2 weeks, compared with vigabatrin in
54%.% Other investigators have also found that

combination therapy might be the most effective way of
treating severe epilepsy syndromes in childhood®”. The
goal of treatment is to prevent the encephalopathy by
stopping the spasms and improving the EEG background
EEG became normal after 2 weeks in 60% in
combination therapy and 32% in hormonal therapy.
ICISS study showed that electroclinical response was
achieved in 66% in combination therapy and 55% in
hormonal therapy.

There are several limitation of study. Sample size was
small. Necessary investigations could not be done for
searching aetiology of infantile spasm due to economic
constraints.

Conclusion

In conclusion age of onset of epileptic spasm was 2
months to 2 years. Most patient had history of perinatal
birth asphyxia, developmental delay and flexor type of
spasm. EEG pattern was predominantly classical
hypsarrhythmia in both groups. Combination therapy
was better in cessation of spasm along with EEG
remission than hormonal therapy alone.
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