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Summary

Infantile Epileptic Spasms Syndrome (IESS), commonly known as West syndrome, is the most common cause of
infantile-onset epileptic encephalopathy. There is a peculiar epidemiological profile of IESS in South Asia. Specific
features identified were a preponderance of acquired structural aetiology, male gender dominance, a long treatment
lag, limited availability of adrenocorticotropic hormone (ACTH) and vigabatrin, and use of carboxymethyl cellulose
derivative of ACTH. Because of the significant disease burden and limited resources, there are distinctive challenges
to the optimal care of children with IESS in the South Asian region. Also, there are unique opportunities to bridge
these challenges and improve outcomes. This review provides an overview of the landscape of IESS in South Asia and
highlights its peculiarities, various challenges, and way forward.
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Introduction

Historical note

In 1841, William James West, a British surgeon, first
classically described infantile spasms as peculiar bowing
convulsions in his son. His historic letter to the editor of
The Lancet reported that Drs. Clarke and Locock from
London had recognized his son’s symptoms. Clarke
termed these seizures as “salaam convulsions”.! Subse-
quently, various eponymous designations were used to
describe this entity in literature, including nodding
spasms, eclampsia nutans, tic de salaam, Blitz-Nick-und
Salaam-krdmpfe, propulsiv petit mal, epilepsia generalizada
en flexion, etc.? In 1952, Gibbs and Gibbs coined the terms
“Infantile spasms” and “hypsarrhythmia” to describe the
peculiar seizure and signature interictal electroencephalo-
gram (EEG) pattern, respectively.’ In 1958, Sorel and
Dusaucy-Bauloyethe demonstrated the effectiveness of
adrenocorticotropic hormone (ACTH) therapy in infantile
spasms.’ In 1960, the Marseilles colloquium led by Gas-
taut recognized the historical importance of West’s
eponym for the electroclinical syndrome.” The term was
subsequently famous as a classical triad of epileptic
spasms, hypsarrhythmia, and developmental regression or
stagnation. Furthermore, the term “infantile spasms” has
been used interchangeably for decades in medical litera-
ture to refer both to a seizure type and an electroclinical
syndrome. In a recently proposed syndrome classification,
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the International League Against Epilepsy (ILAE) renamed
this disorder as Infantile epileptic spasms syndrome
(IESS).c

Infantile Epileptic Spasms Syndrome (IESS)

IESS is characterised by the occurrence of a particular
seizure, known as epileptic spasms (the preferred term
for infantile spasms). The onset of epileptic spasms oc-
curs typically between 3 and 12 months of age and
sometimes from one to 24 months. Epileptic spasms
consist of brief tonic contraction of axial muscles, lasting
0.5-2 s, which may be flexor, extensor, or mixed in
appearance and classically occur in clusters. These are
primarily associated with episodes of crying, screaming,
or occasional laughter, either before or soon after a
spasm. These commonly occur on awakening or just
before sleep. Sometimes epileptic spasms are pretty
subtle, and facial grimacing, smiling, chin movement,
versive ocular movements, head nodding or trunk rota-
tion are the only clinical clues” Many of these children
have a pre-existing developmental delay due to underly-
ing aetiology. Developmental arrest or regression is often
evident with the occurrence of epileptic spasms. The
syndrome is indeed an epileptic encephalopathy where
the epileptic burden also contributes to developmental
slowing or arrest beyond what is expected from pathology
alone. Interictal EEG is characterized by hypsarrhythmia,
which signifies chaotic background, continuous, random,
high-amplitude slow waves intermixed with focal, multi-
focal or generalised epileptiform discharges with marked
variability.
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About South Asia

South Asia is peculiar for its geographical and ethnic-
cultural diversity. It homes to nearly a quarter of the
global population and is emerging as a vibrant, dynamic,
and rapidly growing region. For our article, we included
studies from nine countries: Afghanistan, Bangladesh,
Bhutan, India, Maldives, Myanmar, Nepal, Pakistan,
and Sri Lanka. All these countries, except Maldives
(upper-middle-income), fall in or below the category of
lower-middle-income countries, with nearly a quarter of
the population falling below the international poverty
line. This region has problems in the sphere of educa-
tion, literacy, health, and nutrition. The significantly
lower gross enrolment ratio in this region compared
with the global average is concerning and leads to a vi-
cious cycle of poor education, poor health and nutrition,
and illness-related morbidity affecting economic growth
and education. Although the prevailing conditions are
improving in a few countries, the graveness of the sit-
uation persists. A high birth rate, infant mortality rate,
unattended home delivery percentage, and a relatively
low government expenditure on health are peculiar
concerning health indices (Fig. 1).?

Recognition of IESS in South Asia

During the initial six decades of the 19th century, there
was a silence in the medical literature on IESS in South
Asia. Various prevalent languages, a relative lack of
paediatric journals in the region, political unrest and
freedom struggles in many of these countries at that
time, and relatively underdeveloped perinatal and
neonatal services in the region might be the underlying
reasons for the same. The precise initial description of
IESS in English might be credited to Janaki and Chandy
in 1964 and Warrier in 1965 and 1966 from India.”" In
1983, Anandam published a lucid description of the
electroclinical profile of 50 children with IESS from
South India.”> Later, much interest in this disorder

ensued, and various publications including hospital-
based experiences from multiple South Asian coun-
tries enhanced the literature (Supplementary Fig. S1,
Supplementary Table S1). Over the last decade, few
important intervention studies also emerged from this
region (Supplementary Table S1)."**** In 2020, Sahu and
colleagues formed the South Asia West Syndrome
Research group with members from Bangladesh,
Bhutan, India, Myanmar, Nepal, Pakistan and Sri Lanka
and later expanded to include members from
Afghanistan and Maldives. The research group pub-
lished articles on management practices, teleneurology,
and etiological considerations related to IESS in South
Asia.S,Z’HZ()

Epidemiology of IESS in South Asia

Burden

Globally, the pooled incidence estimate of IESS is 0.249
cases per 1000 live births, and pooled prevalence estimate
is 0.015 cases per 1000 population.”” There is a lack of
incidence estimates of IESS from South Asia.* Two studies
from the rural regions of India measured prevalence es-
timates of IESS. In 1988, Koul and colleagues published
that the point prevalence of paediatric epilepsy and IESS
was 31.8 and 1.5 per 10,000 children, respectively.” In a
recent study by Srivastava and colleagues (which screened
19,181 children aged 2 mos-18 yr), the prevalence of pae-
diatric epilepsy and IESS was 34.4 and 2.0 per 10,000
children, respectively.” The prevalence estimate in Indian
studies is much higher than that reported globally. The two
Indian studies probably demonstrate the tip of a hidden
iceberg. A high prevalence of birth injuries, relatively poor
health infrastructure, declining neonatal mortality with
increasing morbidity, a high birth rate, and a high pro-
portion of the young population might be the crucial de-
terminants of the population burden of IESS in this
region.®
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Fig. 1: Health care related indices in South Asia. BR = Birth rate per 1000, GE = Government expenditure on health (percentage of government
expenditure), IMR = Infant mortality (per 1000 live births), UHD = Unattended home delivery percentage.
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Gender

IESS affects both sexes. Data based on incidence studies
globally suggest a male proportion of 49% in the refer-
ence population.”” However, most studies from South
Asia, either case series or hospital cohorts, observed a
male gender preponderance. Besides, nearly 60% of
surveyed child neurologists in South Asia observed a
male preponderance. A meta-analysis of large South
Asian cohorts also suggested a 68% (confidence interval
[CI] 64%-73%) pooled estimate for male preponderance
in IESS.* However, the country estimates varied from
58% for Sri Lanka, 64% for Pakistan, and 72% for India.
The plausible explanations for this finding might be
male-predominant sex ratios at birth and child sex ratios
in this region and preferential health-seeking behaviour
of the community for boys.

Treatment lag in South Asia
Treatment lag or lead time to treatment is recognized as
a significant prognostic variable for therapeutic
response in children with IESS. Untreated hypsar-
rhythmia for more than three weeks has been associated
with poor neurodevelopmental outcomes.” The risk ra-
tio (as ascertained in a meta-analysis) for treatment lag
<4 weeks relative to >4 weeks for good neuro-
developmental outcome was 1.52 (95% CL:
1.064-2.169).”' In a prospective study by Anbarasu and
colleagues from North India, the median treatment lag
duration was 90 days (95% CI: 110-198 days), and the
significant determinants of treatment lag were: the pre-
existing developmental delay of children, educational
status of the parents and qualification of the first prac-
titioner visited. Furthermore, the study showed shorter
treatment lag (<1 month) was associated with a better
spasms cessation rate (85% vs. 15%; p = 0.011).” In a
meta-analysis of seven studies—five from India, one
from Sri Lanka and Pakistan, the pooled estimate of
treatment lag was 2.4 months (CI: 2.1-2.6 months).*
The higher treatment lag in this region is bother-
some because of the associated implications and a lack
of significant efforts to reduce this figure. Capacity
building of paediatricians through continuing medical
education should help decrease the treatment lag.
Although cumbersome, spreading awareness about this
disorder among parents and caregivers is equally
essential. Screening the at-risk population (infants with
developmental delay, history of perinatal or postnatal
insult) and educating the caregivers on epileptic
spasms during vaccination visits and in between might
be helpful. Although no vaccination visits are scheduled
between 3.5 months and nine months (median age at
onset of IESS being around five months), arranging a
healthcare visit for at-risk children at 5-6 months of age
might be a feasible solution. The utilization of
mass media for awareness of the subject might be
beneficial.
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Aetiology of IESS

Traditionally, the aetiology of IESS was classified as
symptomatic, idiopathic or cryptogenic. In 2010, the
ILAE Commission on Classification and Terminology
replaced these terms with specific aetiological cate-
gories—structural-metabolic, genetic, or unknown.” In
2017, ILAE further updated the classification scheme
into the following categories—structural, metabolic,
infectious, immune, or unknown.** Here, classifying
as unknown aetiology is based on the assumption that
clinicians should thoroughly investigate these chil-
dren. However, a significant proportion of children
with IESS remain incompletely investigated in
resource-limited health care settings. Therefore, the
South Asian West Syndrome Research Group pro-
posed another classification scheme of etiological cat-
egories: known, incompletely investigated, or
unknown.®

Database of 250 children with new-onset IESS from
National Infantile Spasms Consortium in North Amer-
ica, identified aetiological distribution as follows: struc-
tural, 33.2% (congenital, 10.8%; acquired, 22.4%);
genetic-structural, 10.0%; genetic alone, 14.4%; meta-
bolic, 4.8%; infection, 2%; and unknown, 35.6%. Of
those with known aetiologies, causes were further clas-
sified as prenatal (57.8%), perinatally structural acquired
(24.2%), and postnatal (18%).**

However, the landscape of aetiologies is different in
South Asian countries, with a predominance of acquired
structural brain insults such as hypoxic and hypo-
glycaemic brain injuries in 61-76% of patients.* The
figures for structural brain insults as a cause of IESS are
higher for India (71%) and Pakistan (64%), while esti-
mates for countries like Nepal, Bhutan, Myanmar, and
the Maldives are unavailable.”* IESS’s association with
nutritional deficiencies, specifically vitamin B12, is
exclusive to this region, likely due to the high prevalence
of malnutrition and vegetarianism here. Besides, other
preventable causes of brain injury, such as vitamin K
deficiency bleeding, are also eccentric to this region due
to a relatively higher proportion of unattended births.
Furthermore, due to consanguineous marriages, reces-
sively inherited metabolic causes of IESS are not un-
common. With the advent, availability, and declining
cost of next-generation sequencing, few Indian studies
on the genetic landscape of IESS report pathogenic
variants of CDKL5 and STXBPI genes as common
monogenetic causes of IESS.*** There is limited litera-
ture on the subject from the rest of South Asian
countries.

Management practices

The management practices for IESS differ globally. The
first-choice anti-seizure medications with high-quality
evidence are intramuscular ACTH, oral steroids, and
vigabatrin therapy. Furthermore, there is global
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variability in the use and availability of ACTH formu-
lations. Natural ACTH is used in the USA, while syn-
thetic  preparations, e.g., tetracosactide and
carboxymethylcellulose, are used in Europe and South
Asia, respectively. Natural ACTH is costly, while tetra-
cosactide and carboxymethylcellulose are relatively
cheaper. There is a lack of head-to-head comparison
studies on the relative efficacy of these preparations.
Furthermore, studies comparing different doses and
regimens of ACTH for different duration are also
needed to identify the most effective and safe treatment
option.

Due to economic constraints and the search for less
expensive therapies, evidence for high-dose oral pred-
nisolone is also accumulating'*'° In a meta-analysis, oral
prednisolone was relatively better than ACTH therapy in
terms of day 14 and day 42 responses.” But the meta-
analysis was skewed by a study from Sri Lanka in
which ACTH was prescribed every alternate day (half of
the dose usually given in other South Asian countries).™
Indian clinical trials which used ACTH showed a trend
of better efficacy for ACTH."*'"** Three intervention
studies (two from India and one from Bangladesh)
comparing methylprednisolone as a treatment option
are also available.”'**' In Japan, child neurologists often
prefer oral pyridoxine as an initial choice. However, two
RCTs from India reported that the efficacy of pyridoxine
in combination with hormonal therapy is not superior to
hormonal therapy alone.””* Hence, the quest for the
region’s best therapeutic and cost-effective option
continues.*

There are difficulties with licensing and availability
of the first-line therapeutic options in many South Asian
countries. Vigabatrin and ACTH are neither licensed
nor available in Nepal and Myanmar, while ACTH is not
licensed in Bhutan.” In a recent development in India,
vigabatrin has been approved and made available.
Hence, many South Asian countries are not left with
options and use oral prednisolone as a first-line drug.
Furthermore, there is not much evidence for vigabatrin
from the region due to these issues. Among the second-
line options, topiramate and nitrazepam appear to be
effective in nearly 23% and 50%, respectively, of hor-
monal therapy-resistant children.***

Outcome

IESS is a devastating condition, and the outcome is
often poor. There is scarce data from prospective reg-
istries on short-term and long-term outcomes in South
Asian countries, and most studies are single hospital-
based experiences.” A systematic review on the
short-term effectiveness of hormonal therapy in South
Asia identified that the short-term response rate was low
(18-33%).* Bhanudeep and colleagues from India
studied >5-year age outcomes in a follow-up cohort of
IESS. They demonstrated the following: ongoing

epilepsy (261/402, 65%), moderate to profound intel-
lectual disability (111/164, 68%), unfavourable motor
status (130/402, 32%), and impaired quality of life (115/
164, 70%).> Authors highlighted that the early age of
onset of epileptic spasms (<5 months) and the presence
of structural aetiology were significant predictors of
adverse outcomes.* It is crucial because structural
aetiologies constitute a substantial cause of IESS in
South Asia. Wanigasinghe and colleagues from Sri
Lanka also demonstrated a poor quality of life despite
control of epilepsy in a follow-up cohort.” IESS affects
the child, but its impact extends to the whole family
psychologically and financially.*

Challenges, opportunities, and feasible

solutions

Considering the significant burden and limited re-
sources, there are distinctive challenges to the optimal
care of children with IESS in the South Asian region.
Also, there are unique opportunities to bridge these
challenges and improve outcomes (Fig. 2).

Prevention of perinatal injuries and other causes
Perinatal brain injuries, such as hypoxic brain injury,
hypoglycaemic brain injury, infections, etc., is a signif-
icant public health concern and the predominant causes
of IESS in South Asia.* These indirectly reflect inade-
quate access to quality health care services. Therefore,
reducing the burden of neonatal and early infantile
brain injuries through appropriate obstetric and
neonatal care should be fruitful. South Asian countries,
e.g., Bangladesh, India, Nepal, and Pakistan have public
health initiatives, including conditional cash transfers,
voucher schemes, and cashless services aimed at pro-
moting quality antenatal, natal, and postnatal care for
pregnant women and neonatal care. Yet, these programs
have had limited success and need to undergo signifi-
cant expansion and outreach.

Furthermore, other preventable causes, such as
nutritional deficiencies, need to be tackled with public
health initiatives such as vitamin B12 and folic acid
supplementation for pregnant and lactating females.
Inbreeding and consanguinity are not uncommon in the
region and indirectly enhance the possibility of IESS
associated with autosomal recessive inherited inborn
errors of metabolism and genetic disorders. Community
awareness about the risks associated with consanguinity
may be effective in this regard.

Minimizing diagnostic lag

A long diagnostic lag is a significant setback in
achieving ideal outcomes in children with IESS. Paedi-
atricians provide most of the healthcare to children with
IESS, as child neurology is still a growing subspecialty
in the region. A considerable awareness gap exists
among caregivers and first point-of-contact healthcare
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Research gap
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Fig. 2: Challenges and opportunities for management of Infantile Epileptic Spasms Syndrome (IESS) in South Asia.

providers. Survey studies from South Asia identified
this gap and emphasized the importance of minimizing
this gap.*** Awareness campaigns and targeted educa-
tional programs for paediatricians, healthcare providers,
and caregivers of at-risk children might prove instru-
mental. It is an initial step to acquaint them with this
epilepsy syndrome and its consequences. After that,
apprising them of the characteristic epileptic spasms’
semiology and the importance of video recording any
suspicious events may be helpful. Limited diagnostic
facilities for EEG, neuroimaging, metabolic and genetic
tests are also significant barriers. Furthermore, there is
an inevitable need for a strategic National epilepsy
control program for each of the South Asian countries
with a special focus on paediatric epilepsies since most
drug-resistant epilepsies originate in childhood.

The utility of a screening program for IESS is still
ambiguous. However, using vaccination visits and
telemedicine to screen high-risk populations can be
rewarding.  Since  universalizing  developmental
screening has not yet been possible in the region,
screening for IESS will be an arduous task. Cost-benefit
analysis for the possibility of a regional screening
program can further guide feasibility. Furthermore,
neonatal screening for treatable neurometabolic disor-
ders might be helpful in early diagnosis and treatment,
restoring typical development and preventing epilepsy.
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Minimizing treatment lag and improving access to
holistic care

This is one of the significant challenges due to the
burgeoning population in the region. Longer treat-
ment lags and huge treatment gaps are associated
with  poor outcomes.  Similarly, preferential
healthcare-seeking behaviour for the male gender is
also concerning. Although the improvement in
health infrastructure has reduced the treatment gap,
the unmet needs remain enormous. Access to care
depends on many factors, including the availability
of quality care, cost of care, expected out-of-pocket
expenditure, the family’s economic condition, and
general health awareness. Hence, each of these
needs to be targeted to improve access. Investing in
health infrastructure for patients in difficult terrains,
reducing the cost of care and out-of-pocket expen-
diture, health insurance schemes for the poor,
working towards “economic progress for all”, and
spreading health awareness are the need of the
hour. Parents should also be educated to minimize
gender bias in healthcare-seeking behavior. Impor-
tantly, these children commonly have neuro-
developmental comorbidities. Quality rehabilitation
services are crucial to achieving the best possible
outcome. Intersectoral coordination should be an
essential part of the holistic care model.
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Facilities for dietary therapies and epilepsy surgery
program

A significant proportion of children with IESS is re-
fractory to medical therapy. Some children may benefit
from a ketogenic diet or epilepsy surgery. However,
these services are limited to a few tertiary-level health
care facilities. There is a dire need for equipped state-of-
art paediatric epilepsy surgery centres in the region,
considering their short-term and long-term effective-
ness. Similarly, accessible facilities for initiation and
monitoring of ketogenic diet therapy are much needed.

Deficiencies in research

Although IESS has been known to humankind for
nearly two centuries, there are several unanswered
questions concerning its epidemiology, pathophysi-
ology, and management. Different regimes of synthetic
ACTH (carboxymethylcellulose) have been used for over
three decades in the region.* However, there is no clear
consensus on the best regime, with a sheer lack of
pharmacokinetic studies on the subject. Also, there are
no studies on biomarkers predicting therapeutic
response, and there is a near-complete absence of basic
science research from the region. In addition, there is a
lack of uniform definitions and standards for research
methodology in the context of IESS in South Asia. These
inadequacies need to be countered with quality research
and collaboration.

Collaboration between professionals in and across
nations is a likely remedy to most maladies associated
with [ESS. Diagnosis and initiation of treatment for
patients at the first point of contact can minimize
treatment lag. Hence, promoting decentralization of
care by a coalition among local healthcare providers and
tertiary care centres is the need of the hour. Besides,
multicentre collaboration for research can unravel IESS-
related mysteries.

Setback due to COVID-19 pandemic

The COVID-19 pandemic has been unkind to humanity
not only in terms of infection-related morbidity and
mortality but also due to numerous indirect impacts such
as pandemic restrictions, diversion of resources to
COVID-related research and care, and interruption in
routine care and research for other disorders. Although
telemedicine gained importance and became a prolific
solution in this difficult time, its utility in managing IESS
craves further research and evidence.””* IESS is often
challenging to diagnose, even during physical visits,
based on history alone, due to poor awareness among
caregivers. Therefore, novel telemedicine solutions are
desirable for capturing epileptic spasms. These can be
questionnaire-based tools for parents (who go through
the questionnaire and a prototype video and answer it
over a few days based on their observation of the child)
and video analysis tools for analysis of suspicious move-
ments. Future efforts in this direction might be helpful.

Search strategy and selection criteria

We searched the electronic database Embase in April 2022
for articles published in English without any restriction on
publication date. We used the search terms ‘infantile
spasms’/exp OR 'infantile spasms’ OR (infantile AND
spasms) OR ‘epileptic spasms’ OR ((‘epileptic’/exp OR
epileptic) AND spasms) OR 'salaam seizures’ OR (salaam
AND ('seizures’/exp OR seizures)) AND ‘South Asia’/exp OR
'South Asia’ OR (south AND (‘'Asia’/exp OR Asia)) OR ‘India’/
exp OR India OR 'Pakistan’/exp OR Pakistan OR
"Afghanistan’/exp OR Afghanistan OR 'Sri Lanka’/exp OR 'Sri
Lanka’ OR "Myanmar’/exp OR Myanmar OR ‘Maldives'/exp
OR Maldives OR 'Nepal’/exp OR Nepal OR ‘Bhutan’/exp OR
Bhutan OR 'Bangladesh’/exp OR Bangladesh. We identified
additional references from the reference list of pertinent
articles identified from the database and based on the
existing knowledge of co-authors. We generated the final
list of references based on originality and relevance to the
broad scope of this review.

The COVID-19 pandemic should be viewed as an
opportunity to grow telemedicine in the region. Tele-
medicine can be a feasible solution for improving access
to care and reducing treatment lag. Novel telemedicine
solutions for IESS, if developed, may be promising.
Besides, this will likely reduce the cost of care by
avoiding frequent face-to-face visits. Strengthening
telemedicine infrastructure may help deal with the
problem of attrition in clinical practice and research.
Also, this might prove beneficial in adverse times such
as pandemics, wars, etc.

Conclusions

IESS has a peculiar epidemiological profile and chal-
lenges in South Asia akin to other developing countries.
A preponderance of acquired structural aetiology, male
gender dominance, a long treatment lag, limited avail-
ability of ACTH and vigabatrin, poor therapeutic
response, limited awareness among parents and
healthcare providers, and limited resources are major
challenges. Prevention of perinatal injuries by quality
perinatal care, improvement in access to quality
healthcare including rehabilitation services, surveillance
of high-risk babies coupled with an awareness of the
disease among parents, availability of hormonal and
vigabatrin therapy, capacity building of paediatricians
and neurologists, telemedicine facility, and quality
research in the field are possible solutions.
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