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Background. West syndrome (WS) is a rare epileptic encephalopathy of infancy. There is currently no research on the incidence or prevalence of
WS in Africa.

Methods. We aimed to describe the outcome of children with WS at a quaternary-level hospital in KwaZulu-Natal, South Africa (SA). This was
a retrospective chart review conducted on patients diagnosed with WS over a 10-year period. Eight children (males, n=7; African, n=6; Asian,
n=2) identified with WS out of 2 206 admitted with epilepsy. The median age (range) at diagnosis was 7.5 (1 - 9) months. The average time between
onset of epileptic spasms and diagnosis was 3.1 months.

Results. Six patients had abnormal neuroimaging (atrophy (n=2); corpus callosum agenesis (1n=2); tuberous sclerosis (n=1); focal dysplasia (n=1)).
Drug management included sodium valproate (n=8), topiramate (n=7) and levetiracetam (n=3). Subsequent definitive treatment was intramuscular
adrenocorticotrophic hormone (1=3), vigabatrin (#=2) and oral prednisone (n=4). Four (50%) patients had complete seizure remission (neuromigratory
disorder (n=2); tuberous sclerosis (n=1); and idiopathic (n=1)) and 4 had partial remission (neonatal complications (n=3); idiopathic (n=1)).
Discussion. Most of our patients had symptomatic WS, with 50% remission on treatment. Outcomes were poorer in our study when compared

with those in published data.

Conclusion. Further collaborative studies are still needed to evaluate the true impact and prevalence of WS in SA.
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West syndrome (WS) is a rare epileptic disorder of infancy or early
childhood. Dr William James West first described the syndrome in 1841
when it affected his son."! It is an epileptic encephalopathy characterised
by epileptic spasms, electroencephalographic (EEG) evidence of
hypsarrhythmia and developmental delay or regression.” Infantile
spasms involve the neck, trunk and extremities. Spasms are classified as
either flexors (flexion of the arms, legs and neck with contraction of the
abdominal muscles in a jack knife or salaam attack), extensors (extension
of the neck and trunk with abduction or adduction of the arms and legs),
or mixed flexor-extensor spasms (flexion of the neck, trunk and arms
with extension of the legs).”’ Spasms usually appear in the first 2 years
of life, with a peak incidence between 4 and 6 months, and sometimes
continue until adolescence.” Hypsarrhythmia is described as high-
voltage, random, slow and spike waves in the cortex that vary in duration
and location, and occasionally may become generalised."!

The incidence of WS is well documented in developed countries, and
a study in Finland reported an estimated incidence of 30.7 per 100 000
live births.”! The incidence and prevalence of aetiological factors of WS
in Africa are unknown.

Successful treatment of WS improves morbidity and mortality outcomes.
In a long-term-outcome study of 214 Finnish children with WS over a
35-year period, a third of the patients died, of whom a third died before the
age of 3 years.” Significant contributing factors to the poor prognosis are
the lack of standardised treatment guidelines, and delays in commencing
treatment. This was evident after the results of studies from the Pellock
et al,” Lux et al,”) Tto et al,” and Wilmshurst et al.”) highlighted the
treatment gap for WS. It was noted that further research was needed
to formulate appropriate treatment protocols for WS with respect
to pharmacological and non-pharmacological therapies, such as the
ketogenic diet and neurosurgical interventions, such as vagal nerve
stimulation, deep brain stimulation and epileptic surgery. There

135

are numerous publications of studies regarding the classification,
treatment, and prognosis of WS in developed countries."” Knowledge
regarding the epidemiology and outcomes of children with WS in
developing countries and in resource-constrained settings is limited.""
There are no descriptive studies on WS in Africa. We hypothesised
that the incidence would be higher and treatment outcomes poorer
for WS in our setting than in developed countries. The aim of
the study was to evaluate the clinical presentation and treatment
outcomes of children with WS in KwaZulu-Natal Province, South
Africa (SA), and to identify factors related to current practices in
diagnosing and treating WS in the Paediatric Neurology Department
at Inkosi Albert Luthuli Central Hospital.

Ethical approval was obtained from the Biomedical Research Ethics
Committee of the University of KwaZulu-Natal (ref. no. BE419/15).
Gatekeeper approval for use of the patients’ records and data was
obtained from the Department of Health and Inkosi Albert Luthuli
Central Hospital.

Methods

The study was conducted at the Paediatric Neurology Department at
Inkosi Albert Luthuli Central Hospital, a quaternary care centre in
Durban, SA. The hospital serves the general population of KwaZulu-
Natal. The patients are of mixed socioeconomic backgrounds.

Study design

Data were collected using a retrospective chart review of all patients
diagnosed with WS over a 10-year period, from January 2005 to August
2015. Patients were identified from a data base of all patients <12 years of
age admitted to the paediatric neurology ward with seizures or epilepsy.
We identified 8 patients diagnosed with WS, from a total of 2 206 patients
with seizures.
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We extracted the following data from the patient files: sex, race, age
of onset of infantile spasms, age at diagnosis, number of clusters per
day, number of seizures per cluster, perinatal events, mode of delivery,
retroviral status, aetiology, relation to tuberous sclerosis, anthropometry
and developmental assessment, neuroimaging with magnetic resonance
imaging (MRI) and electrophysiological studies with EEG.

Data on treatment were also captured, including the type of
antiepileptic drug used, the maximum dose and side-effects, and the
response to treatment. The outcome was determined by the degree of
epileptic spasm reduction prior to discharge, and on follow-up. The
response to treatment was categorised into three groups: complete spasm
cessation, partial response (>50% reduction in spasms) and no response
(<50% reduction in spasms). Information regarding seizure semiology,
EEG findings, anthropometry and neurodevelopment that was recorded
in patient files on clinic visits was also extracted.

Data analysis

Continuous data were summarised using means, and categorical data
using proportions. Fisher’s exact test was used to test for association
between categorical variables. Statistical analyses were conducted using
SAS version 9.4 (SAS Institute, USA).

Results

Demographics

The WS patients were predominantly male (87.5%, n=7). The majority
(75%, n=6) were black African, and the others Indian (25%, n=2).

Perinatal history

Table 1 shows the demographics of the perinatal history of the children
in our patient cohort. Six patients (75%) were born by caesarean section.
Four patients (50%) had abnormal perinatal courses. The remaining
4 patients had the following perinatal comorbidities: hypoglycaemia
(n=1), kernicterus (n=1), neonatal seizures (n=1) and low birth weight
(n=1). An abnormal Apgar score was defined as a score <6 at 5 minutes
or 10 minutes, and this was noted in 1 patient (12.5%), who subsequently
developed neonatal encephalopathy. Three patients (37.5%) were born to
mothers infected with HIV, but were not infected themselves.

Presentation

Table 2 shows a summary of the presentation of our patients with WS.
The mean age of epileptic spasm onset was 4.4 (range 1 - 9) months, with
the mean age at diagnosis being 7.5 (range 3 - 18) months. The average
duration between onset of spasms and diagnosis was 3.1 months. Patients
had on average 5 clusters per day, with 7 spasms per cluster. Three patients
(37.5%) had mixed seizures, consisting of spasms and myoclonic seizures.
A total of 66.7% (n=4) had microcephaly, with an occipital-frontal

Table 1. Demographics of West syndrome in our patient cohort

diameter <2 standard deviations (SD) for age, and 37.5% (n=3) were
underweight for their age, and stunted, with length-for-age <2 SD. All
patients presented with developmental delay, and the majority (n=6) had
global developmental delay, affecting gross and fine motor skills (87.5%
and 85.7%, respectively).

Investigations

EEG findings on admission were modified hypsarrhythmia (37.5%, n=3)
and classic hypsarrhythmia (62.5%, n=5). All patients had MRI of the
brain on admission, and the findings were: normal (n= 2), global atrophy
(n=2), corpus callosum agenesis (n=2), features of tuberous sclerosis
(hamartoma and sub-ependymal giant cell astrocytoma) (n=1) and left
focal cortical dysplasia (n=1). The causes associated with WS in our
cohort of patients were cryptogenic (n=2), neuromigratory disorder (n=2),
neonatal hypoglycaemia (n=1), kernicterus (n=1), tuberous sclerosis (n=1)
and neonatal hypoxic ischaemic encephalopathy (n=1) (Table 3).

Treatment

At our institution, the first-line therapy for patients presenting
with suspected WS is sodium valproate. The second-line therapy is
topiramate or lamotrigine, followed by escalation with sequential
use of levetiracetam. Once a diagnosis of WS is confirmed,
adrenocorticotropic hormone (ACTH) and vigabatrin are prescribed.
Oral prednisone is used as an alternative if ACTH is not available.
Patients are screened for tuberculosis, which is endemic in our
population, prior to the use of ACTH and prednisone. None of our
patients who received ACTH or prednisone had a positive screen for
tuberculosis. A total of 11 drugs were used in different combinations
for all 8 patients: sodium valproate (n=8), topiramate (n=7),
clonazepam (n=>5), prednisone (n=4), ACTH (n=3), levetiracetam
(n=3), lamotrigine (n=3), vigabatrin (n=2), lorazepam (n=1),
phenytoin (n=1) and phenobarbital (n=1) (Table 4).

Three patients had adverse reactions to sodium valproate and
topiramate. The adverse effects of sodium valproate were hyperammonia
(n=3) and thrombocytopenia (n=1). The adverse effects occurred with
a prescribed average dose of sodium valproate of 44.7 mg/kg/day, and
after a mean duration of treatment of 396 days. The main side-effect with
topiramate was hypercarbia (n=1), with the average dose of topiramate
being 9 mg/kg/day, and the average duration of treatment was 30 days.
Only 1 patient in the study group died, as a result of comorbid sepsis and
fulminant liver failure.

Final outcomes

An uneventful perinatal course was associated with a better outcome
(75%), compared with the group that had an underlying perinatal
event (25%). The mode of delivery and HIV status did not determine

Patient
1 2 3 5 6 7 8

Race Indian African African African African African Indian African
Sex Male Male Male Male Male Male Male Female
Perinatal course Hypoglycaemia Kernicterus LBW Uneventful =~ Uneventful =~ Uneventful = Neonatal Uneventful

seizures +

MSL
Mode of CS CS NVD NVD NVD NVD NVD NVD
delivery
Apgar score Normal Normal Normal Normal Normal Normal Abnormal Normal
HIV status Unexposed Exposed Unexposed  Exposed Unexposed  Exposed Unexposed  Unexposed

LBW = low birth weight; MSL = meconium-stained liqor; CS = caesarean section; NVD = normal vaginal delivery.
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Table 2. Summary of presentation of our cohort of patients with West syndrome

Patient
1 2 3 4 5 6 7 8
Age (months) 3 5 4 9 4 5 1
of spasms
Age (months) 9 7 5 18 5 8 5 3
at diagnosis
Clusters per 2 3 8 6 Unknown 3 3 12
day
Spasms per 13 3 5 Unknown Unknown  Unknown 8 6
cluster
Seizure type on Spasms Spasms Spasms and Spasms Spasms Spasms Spasms Spasms and
admission myoclonic and myoclonic
myoclonic
Anthropometry
Occipital frontal  Unknown Microcephaly Microcephaly Macrocephaly Unknown  Microcephaly Microcephaly Macrocephaly
circumference
Weight-for-age ~ Underweight Normal Underweight ~ Overweight Normal Underweight ~ Normal Normal
Height-for-age =~ Normal Stunted Stunted Normal Normal Stunted Normal Normal
Developmental ~ Global delay ~ Global delay ~ Global delay ~ Global delay =~ Normal Global delay ~ Delay Global delay
assessment on (no grasping  (sitting with ~ (no sitting (crawling only (no sitting (no rolling) (no babbling
presentation + no supportonly  even with + only coos with support + no head
babbling + + no transfer) support+no  + no pincer + no control
sits only with babbling + no  grasping) grasping + no + poor
support) grasping) babbling) grasping)

poor outcome. Outcome measures were: spasm cessation, cognitive
development, epilepsy evolution, morbidity and mortality.

An earlier age of epileptic spasm presentation (<5 months) was
associated with a better prognosis, with 60% of these children having
spasm cessation, as compared with older children (>5 months), who
had no spasm cessation (33.3%). There was no correlation between the
age of diagnosis, head circumference, clusters per day and spasms per
cluster with final outcomes. Only 1 patient had improved developmental
milestones on follow-up. The patient, on presentation at 9 months old,
was not able to grasp objects or babble, and sat only with support. At the
follow-up visit at 35 months of age, the patient could speak full sentences,
had a pen grip, could copy a circle and self-feed with a spoon. Patients
who presented with modified hypsarrhythmia on EEG had slightly
better outcomes with respect to seizure cessation than those with classic
hypsarrhythmia (66.7% v. 40%). Neuroimaging findings did not correlate
with prognosis.

A total of 37.5% (n=3) were prescribed ACTH, and 50% (n=4)
had oral prednisone. The best treatment response, as indicated by
spasm remission, was with vigabatrin (50%), followed by ACTH,
lamotrigine and levetiracetam (33.3%). Our facility has access only to
tetracosactide - a long-acting corticotrophin preparation administered
intramuscularly."” Patients received 20 units (0.25 mg), which was
appropriate for the age and weight of patients <1 year of age, daily
for the first 3 days, and then on alternate days for 5 doses. A total
of 14 days of treatment accounts for a single course. This low-dose
regimen induced a good response to treatment, with spasm cessation
in 2 out of 3 patients, and spasm cessation occurred within a week
of commencing ACTH. One patient failed to respond owing to an
incomplete course of ACTH, as the drug was not available. The
oral dose for prednisone used was 2 mg/kg daily, tapered after 2
weeks. Four patients who received oral prednisone had the following
outcomes: 2 were spasm-free, 1 had a partial response and 1 had no
response. The favourable response was noted after a day of treatment.
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Three patients who were not prescribed ACTH or prednisone were on
dual therapy of sodium valproate and topiramate, and their outcomes
were as follows: 2 had complete cessation of spasms, and 1 had a partial
response. The patients with spasm cessation were both on sodium
valproate and topiramate, while the 1 with partial response was on
sodium valproate and lamotrigine.

Follow-up consultations

The patients with WS were regularly reviewed at the outpatients
department after discharge, for an average of 29.4 (range 2 - 120) months.
Patients presented with the following seizures: spasms (n=1), generalised
tonic clonic (n=2), myoclonic (n=1), mixed seizures (n=1), i.e. both
spasms and myoclonic seizures, and seizure-free (n=2). The patients
with WS showed improvement in gross and fine motor skills on clinical
assessment, but a worsening of language and social skills on follow-up.
The EEG findings on follow-up, after a median (range) of 25.5 (2 - 108)
months were: normal (n=2), general spike wave (n=3), generalised
epileptiform activity (n=1), slow for age and right focus (n=1).

Discussion
This retrospective study describes the profile and outcomes of patients
with WS, who accounted for 0.4% of all patients admitted with seizures
at our institution. There was a male predominance, in keeping with
studies in Sweden and Iceland that showed a 1:3 female to male ratio.">'*
Patients who had a normal perinatal course had a better outcome, with
75% having spasm remission, as compared with 25% with an abnormal
perinatal course. The cause of WS related to a perinatal insult was 50%
in our study population. This is higher than that documented in studies
from developed countries, but is similar to that found in other developing
countries.”!") We also noted that there was no correlation between HIV
exposure and outcome.

The mean age of onset and diagnosis of WS was similar to that in
both developed and developing countries, where a peak incidence
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Table 3. Summary of the investigations, aetiology and final outcomes of our cohort of patients with West syndrome

of epileptic spasms occurs between 3 and 7 months.”!"! The average
length of time between spasm onset and diagnosis was 3.1 months.
This was greater than that in developed countries, which showed a
lag time of 25 - 45 days, but less than in other developing countries,
at 7.9 months."""" There was no correlation between the number of
spasms per cluster or clusters per day and final neurological outcome
in our study. The number of spasms at presentation was similar to that
recorded in other studies.”

All our patients had resolution of hypsarrhythmia when assessed on
follow-up visits. Two patients had normal EEG pattern, and 6 patients
had evolution to other epileptiform activities. The natural progression
of hypsarrhythmia is to resolve with brain maturation."” Evolution of
hypsarrhythmia to other interictal patterns has been reported, and was
noted in our study."!

In our study, 2 patients had seizure remission on follow-up consultation,
and 2 had persistent infantile spasms. The remainder had evolved to
other seizure types. Spasms in WS rarely persist after 5 years of age. Fifty
percent of epileptic spasms cease at ~3 years of age. In 60% of patients
with WS, the spasms may evolve into other seizure types.!'” Studies show
that 27% of patients with WS evolve to Lennox-Gastaut syndrome (LGS),
and that 40% of patients with LGS had WS.!"®! This evolution of WS to
LGS was not evident in our study, since the follow-up period of patients
was rather short, and we had few patients.
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Patient
1 2 3 (demised) 4 5 6 7 8
Admission EEG Hyps Modified Hyps Modified Hyps Modified hyps Hyps Hyps
hyps hyps
Neuroimaging results ~ Global atrophy ~ Global Corpus Hamartomas Normal Corpus Left focal Normal
atrophy callosum and sub- callosum cortical
agenesis ependymal agenesis dysplasia
astrocytoma
(TS)
Tuberous sclerosis No No No Yes No No No No
Aetiology Neonatal Kernicterus ~ Neuromigratory Tuberous Idiopathic Neuromigratory HIE Idiopathic
hypoglycaemia disorder sclerosis disorder
Final outcomes Partial Partial Spasm cessation ~ Spasm Spasm Spasm cessation  Partial Partial
of spasms response response cessation cessation response response
Seizure type on follow-  Spasms and GTC Tonic Spasms Seizure-free  Unknown Seizure-free  Myoclonic
up GTC semiology
Time to follow-up 35 54 2 6 9 2 7 120
seizures (months)
Follow-up EEG Generalised Epileptiform  Normal Normal Generalised Not conducted ~ Generalised ~ Slow for
spike wave activity spike wave spike wave  age - right
focus
Time to follow-up EEG 33 50 3 3 2 0 5 108
(months)
Developmental Delay: Global Global delay: Global delay:  Global Global Delay: Global Global
assessment on follow-  sits with delay: not babbling +  onlycoos+  delay: only smiles + delay: delay:
up support single words  no grasp not smiling  babbling not sitting with  sitting with  sits
+ sits with only + not  support support + without
support walking not reaching support +
+nowords  no pincer
grasp +
babbles
only

EEG = electroencephalogram; Hyps = hypsarrhythmia; TS = tuberous sclerosis; HIE = hypoxic ischaemic encephalopathy; GTC = generalised tonic clonic seizures.

Results of published studies have revealed that 70% of patients with WS
have symptomatic WS and an identifiable aetiology on neuroimaging."
This was similar in our study, with 6/8 patients having an underlying
cause. Previous studies have shown that patients with identified normal
neuroimaging have a better clinical outcome.” However, this was not
evident in our study, which showed a 50% partial response to spasms in
patients with a normal MRI.

The 2010 US Consensus Report on infantile spams concluded that
treatment with steroids was beneficial.”’ The overall response rate in our
study was in keeping with other studies™ that recommended the use of
ACTH and prednisone for treatment of spasms in WS. The patient who
did not respond to prednisone had focal cortical dysplasia on MRI. None
of our patients who received either ACTH or prednisone developed side-
effects to the drugs. This was not in keeping with studies that showed
an 85% incidence of adverse effects in WS patients treated with steroids,
with an increased risk at higher doses (maximum doses of prednisone 60
mg/day and ACTH 60 IU on alternate days). The adverse effects reported
included increased appetite, irritability, hypertension and glycosuria.”"!
The low dose used in our patients possibly minimised the adverse effects.

Vigabatrin was prescribed for 2 patients, and there was a 50% cessation
of spasms. This was in keeping with a placebo-controlled trial that
showed a 68% spasm cessation rate.”” Vigabatrin has been shown to
be the treatment of choice in patients with tuberous sclerosis as a cause
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Table 4. Summary of treatments and doses used in our patients with West syndrome

ACTH
(mg)
daily for 3
Sodium days then
valproate Topiramate Vigabatrin alternate  Prednisone
(mg/kg/ (mg/kg/ (mg/kg/ Levetiracetam Lamotrigine daysfor5 (mg/kg/
Patient  Final outcomes da}% da}% da)z;g) (mg/kg/day) (mg/kg/day) days da}%
1 Partial response 22 8.3 65 41 NU 0.25 2
2 Partial response 24 NU NU NU 2.6 NU NU
Spasm cessation
3 (demised) 39 9 50 18 2 0.25 NU
4 Spasm cessation 28 1.7 NU NU NU NU NU
5 Spasm cessation 24.5 7 NU NU NU NU 2
6 Spasm cessation 20 2.8 NU NU NU NU NU
7 Partial response 20 NU NU 55 NU 0.25 2
8 Partial response 30 7.4 NU NU 2.1 NU 2
NU = not used.

for WS. Several studies have demonstrated that patients with tuberous
sclerosis treated with vigabatrin had complete remission of spasms.”**”
Vigabatrin has not been found to be superior to ACTH or prednisone.
Vigabatrin is not the first-line therapy in WS patients without tuberous
sclerosis, because of the associated adverse effects of irreversible retinal
dysfunction and concentric visual-field constriction.”*"

The treatment-algorithm strategy in our institution for WS was
initiation with sodium valproate, followed by adjunctive therapy of
topiramate or lamotrigine, and escalation to levetiracetam until a
definitive diagnosis of WS is made. Studies on the use of sodium
valproate for WS show inconsistent efficacious outcomes. The current
literature shows a positive response rate of 73% to sodium valproate
therapy within 2 weeks.”” Topiramate as add-on therapy was used in an
open-label study in 11 patients with refractory WS.” The results of the
study showed that 50% had spasm cessation, and an additional 4 patients
showed a 50% reduction in spasm frequency.

Research evidence on the use of levetiracetam is limited, and
inconclusive on its efficacy as monotherapy in WS.””?* In our study, we
found that all 3 patients treated with levetiracetam continued to have
seizures, and were subsequently treated with ACTH.

Study limitations

The limitations of the study are that this was a retrospective study with
a limited number of patients from a single centre. We found a male
predominance, with a higher incidence of perinatal comorbidity, in
our cohort of patients. Epileptic spasms had an earlier age of onset,
with a longer duration from onset of spasms to time of diagnosis, as
compared with developed countries. This can be attributed to the poor
clinical identification of WS, and hence the delay in referral to our centre
for further investigations and treatment. Most of our patients had an
underlying diagnosis and abnormal neuroimaging, with neuromigratory
disorders being the most common finding. Half of our patients responded
to our treatment algorithm.

Lack of access to ACTH for treatment limited the chances of a
favourable outcome in our patients. Only 2 patients (25%) remained
seizure-free on follow-up, compared with studies from the USA (46%)""
and the UK (75%).” The mortality rate was 12.5% in this study.

Conclusion

WS is a rare epileptiform encephalopathy, and a high index of suspicion is
needed for identification. This is the first published study to describe the
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clinical profile and outcome of children with WS in Africa. The diagnosis
of WS is usually delayed, owing to late referral to specialist care and lack
of resources, and treatment options are limited by the availability of
medication. Prospective studies with larger patient numbers are required
to evaluate better treatment practices and outcome measures in Africa.
This will allow for the formulation of standardised treatment guidelines
for resource-poor settings, and improve the outcomes of children with WS.
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