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ABSTRACT

األهداف: تقييم مخرجات التطور العصبي احلركي واملعرفي ونوبات 
الصرع عند مرضى التشنج الطفولي )ما يعرف مبتالزمة ويست( 

التشنج الطفولي  املنهجية: مراجعة وحتليل سجالت جميع مصابي 
 )KKUH( الذين متت معاينتهم في مستشفى امللك خالد اجلامعي
وديسمبر  2000م  يناير  بني  السعودية  العربية  اململكة   ، ،الرياض 
2017م. معايير تضمني احلاالت : املرضى الذين مت تشخيص إصابتهم 
مبرض التشنج الطفولي حسب تعريف الرابطة الدولية ملكافحة الصرع 
)ILAE(. وقد مت استبعاد أولئك الذين فقدوا املتابعة أو لم يتلقوا 

العالج في مستشفى امللك خالد اجلامعي 

ثالثة  إلى  وتصنيفها  مريضا   53 مجموعه  ما  تضمني  مت  النتائج: 
ظاهرة  وحالة  األعراض،  مخفية  وحالة  السبب،  مجهول  أنواع: 
األعراض. كانت أغلبية احلاالت من نوع ظاهرة األعراض )71.7%(. 
عاملني  العالج  ابتداء  تأخير  إلى  باإلضافة  الطفلي  التشنج  نوع  كان 
ولكن  واملعرفي،  احلركي  العصبي  التطور  بحالة  التنبؤ  في  مهمني 
السبب  مجهول  التشنج  ذوي  املرضى  النوبات.  على  السيطرة  ليس 
األخريني  النوعني  إلى  بالنظر  أسبق  وقت  في  تشخيصهم  مت  والذين 
أخيًرا،  أفضل.  عصبية  تطور  نتائج  لديهم  كانت  شهًرا(،   0.72(
أظهر استخدام العالج الثنائي املكون من فيجاباترين بالتزامن مع أٍيّ 
من هرمون القشرة الكظرية )ACTH( أو أقراص بريدنيزولون سيطرة 

أفضل للنوبات الصرعية باملقارنة مع منهجيات العالج األخرى. 

ارتباًطا  الطفلي  التشنج  العصبي ملرض  التطور  نتائج  ترتبط  اخلامتة: 
وثيًقا باملسببات األساسية. االبتداء بالعالج في وقت أقصر صاحبه 
للعالج  املبكرة  لالستجابة  كان  أفضل.  وحركية  معرفية  مخرجات 
على  السيطرة  في  إيجابي  أثر  الصرعية  التشنجات  وانحسار  الثنائي 
التطور  مخرجات  تتأثر  لم  ذلك،  من  بالرغم  مستقباًل.  النوبات 
للعالج  املبكرة  باالستجابة  واملعرفية،  احلركية  األخرى،  العصبية 

الثنائي.

Objectives: To assess the neurodevelopmental and 
epilepsy outcomes in children with infantile spasms 
)IS(. 

Methods: A retrospective chart review of all patients 
with infantile spasms admitted to King Khalid 
University Hospital )KKUH(, Riyadh, Saudi Arabia 
between January 2000 and December 2017. Infants 
who were diagnosed to have IS as per the International
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League Against Epilepsy )ILAE( definition were 
included in this study. Patients who lost follow-up 
and those who did not receive treatment at KKUH 
were excluded.  

Results: Total of 53 patients were included 
and categorized into unknown, cryptogenic 
and symptomatic type of IS. The majority had 
symptomatic etiology )71.7%(. Type of etiology 
and delay in initiation of treatment were significant 
predictors of motor and cognitive outcomes, but 
not seizure control. Patients with unknown IS, 
who were diagnosed earlier )0.72-month(, had 
better neurodevelopmental outcomes. Vigabatrin 
in combination with either Adrenocorticotropic 
hormone )ACTH( or Prednisolone showed better 
seizure control in comparison to monotherapy and 
other combination modalities. 

Conclusion: Neurodevelopmental outcomes of IS are 
strongly associated with the underlying etiology. Early 
initiation of treatments had a favorable cognitive 
and motor outcome. Early response to combination 
therapy with resolution of spasms and hypsarrhythmia 
had better seizure outcomes. However, motor and 
cognitive outcomes were not affected by the response 
to the combination therapy.
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Infantile spasms )IS( is a rare form of epileptic 
encephalopathy characterized by spasms and 

hypsarrhythmia on the electroencephalogram )EEG(.1 
IS is diagnosed at 6 months of age on average.2 There 
are no reports on the incidence of IS in Saudi Arabia. 
International estimates put the figure at 1:6,000 – 
1:4,000 live births. Studies suggest that IS constitutes 2% 
of childhood epilepsies, and a quarter of epilepsy cases 
are seen during the first year of life.3 The etiology of IS is 
divided into prenatal, perinatal, or postnatal disorders.3 
Genetic defects associated with IS are increasingly being 
understood. Tuberous sclerosis is the most common 
disorder associated with IS and constitutes 10-30% of 
symptomatic IS. It is an autosomal dominant disorder 
caused by mutations in TSC1 and TSC2 genes, with 
variable manifestations, including cardiac and renal 
tumors, cutaneous malformations, and seizures.4 
Mutations in the ARX gene and cyclin-dependent 
kinase-like protein 5 )CDKL5(, 14q12 duplications 
harboring FOXG1, STXBP1, and PLCB1 have been 
also implicated in IS.5-8 Other prenatal causes include 
hydrocephalus, hydranencephaly, Trisomy 21, Hypoxic-
ischemic encephalopathy, congenital infections, and 
trauma. IS can also occur secondary to a perinatal or 
postnatal disorders, including meningitis, trauma, 
encephalitis, intracranial hemorrhage, and inborn 
errors of metabolism.9 

When there is no clear cause of IS identified, IS can 
be labeled as unknown or cryptogenic. Uunknown IS is 
characterized by normal development prior to the onset 
of IS. Cryptogenic IS, on the other hand, is diagnosed 
when no known etiology is determined, but prior 
developmental delay has occurred.10 

Neurodevelopmental regression is characteristic 
of IS, and children with history of IS often have poor 
neurodevelopmental outcomes.11 In a cohort of 180 
patient, 53% of infants with symptomatic IS have 
normal seizure status and cognitive development 
compared to 21.9% of infants with unknown IS.12

The long-term survival of patients with IS thought 
to be poor and was related to the underlying condition, 

where unknown IS generally has a better prognosis than 
symptomatic IS.11 The aim of this study was to identify 
those patients and treatment factors that correlate with 
favorable neurodevelopmental and epilepsy outcomes 
in a tertiary hospital in Saudi Arabia. 

Methods. A retrospective chart review of children 
with IS who were admitted to King Khalid University 
Hospital )KKUH( between January 2000 and 
December 2017 were obtained after the approval of 
the institutional review board )IRB(. Infants below 2 
years of age who had IS, based on the International 
League Against Epilepsy )ILAE( definition, and who 
were followed up for at least one year were included 
in the study. Infants with a history of an underlying 
condition that causes epilepsy not characteristic of IS or 
not receiving treatment in our hospital were excluded.  
Details of clinical characteristics, lab investigations, 
antiseizure medications )ASMs( and treatment outcome 
were collected and analyzed. The onset of disease was 
defined from the time parents first note spasms or 
developmental regression. Response to treatment, or 
seizure control, was defined as clinical resolution of 
spasms and hypsarrhythmia for at least one month. The 
physical therapy evaluation of fine and gross motor skills 
was used to report the motor developmental outcome. 

Table 2 - Etiological Categorization.

Etiology n (%)
Unknown 8 )15.1(
Cryptogenic 7 )13.2(
Symptomatic 38 )71.7(
Perinatal asphyxia 9 )17(
CNS malformation 10 )18.9(
Tuberous sclerosis 5 )9.4(
Metabolic 3 )5.7(
Chromosomal anomaly 5 )9.4(
Hypomelanosis of Ito 2 )3.8(

Other 4 )7.5(
Total 53 )100.0(

Table 1 - Demographic Characteristics.

Etiology Unknown Cryptogenic Symptomatic Total
Gender
Male 4 )7.5( 2 )3.7( 18 )34( 24 )45.2(
Female 4 )7.5( 5 )9.5( 20 )37.8( 29 )54.8(

Age at onset of spasms )months( 7.8 8.0 7.4 7.8
Age at start of treatment )months( 8.5 9.6 8.8 9.0
Delay in treatment )months( 0.72 1.6 1.4 1.3
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chromosomal anomaly )9.4%(, and Tuberous Sclerosis 
)9.4%(. Four patients were designated as having a 
symptomatic etiology due to nonspecific magnetic 
resonance imaging )MRI( findings demonstrating 
abnormal myelination pattern or due to developmental 
delay clearly preceding the onset of spasms. Table 2 
showed etiological categorization.

Type of etiology of IS was significantly correlated 
with motor )p=0.003( and cognitive outcomes 
)p=0.001(, but not with seizure control. Abnormal 
motor developmental outcome in symptomatic IS was 
)82.9%( while unknown IS only )2.9%( and cryptogenic 
)14.2%(. Cognitive impairment of unknown etiology 
was )2.6%(, cryptogenic )15.8%(, and symptomatic IS 
)81.6%(. Gender was not predictive of developmental 
outcomes. Age at onset of spasms was also not 
significantly associated with any outcome. On the 
other hand, delay in initiation of treatment of IS for 
1.41-month was affecting motor outcome negatively 
)p=0.01(. Likewise, patients whom had 1.36-month 
delay treatment showed worse cognitive consequences 
in relation to whom had a delay of less than 2-week 
period )p=0.006(. Neurodevelopmental Outcomes 
was shown in Table 3. Hormonal therapy alone, high 
ACTH or prednisolone, were administered as initial 
therapy in )11.32%( of the patients, while Vigabatrin 
alone used in )34%(. Combining corticosteroids and 
vigabatrin was the initial therapy in )38%(. Patients 
started on other ASMs, such as topiramate and valproic 
acid, in addition to the recommended first-line therapy 
were only )17%(. Ketogenic diet was not given to any 
patient. Table 4 showed initial treatment used.  None 
of the treatment modalities mentioned above showed 
statistical significance for good developmental outcome, 
higher response rate was associated with ACTH/
prednisolone in combination with vigabatrin )33.3%(. 
The group of patients who responded to combination 

Table 3 - Neurodevelopmental outcomes.

Measurement Epilepsy Motor Cognitive
Good 

outcome
Poor 

outcome
P-value Good 

outcome
Poor 

outcome
P-value Good 

outcome
Poor 

outcome
P-value

Etiology 0.314 0.003* 0.001*
Unknown  7 )13.2( 1 )1.9( 7 )13.2( 1 )1.9( 7)13.2( 1 )1.9(
Cryptogenic 4 )7.5( 3 )5.7( 2 )3.8( 5 )9.4( 1 )1.9( 6 )11.3(
Symptomatic 24 )45.3( 14 )26.4( 9 )17( 29 )54.7( 7 )13.2( 31 )58.5(

Gender 0.502 0.502 0.272
Male 17 )70.8( 7 )29.2( 7 )70.8( 17 )29.2( 5 )20.8( 19 )79.2(
Female 18 )62.0( 11 )38.0( 11 )38.0( 18 )62.0( 10 )34.5( 19 )65.5(

Age at onset of spasms )months( 6.30 10.20 0.138 7.39 7.63 0.898 6.87 7.82 0.628
Delay in treatment )months( 0.82 1.64 0.116 0.44 1.41 0.010* 0.40 1.36 0.006*

*Statistically significant

Table 4 - Initial treatment.

Initial therapy n (%)
ACTH/Prednisolone 6 )11.32(
Vigabatrin 18 )33.96(
Combination therapy 20 )37.73(
ACTH/Prednisolone/Vigabatrin + Other 9 )16.98(

Cognitive development was assessed through speech 
and language skills in addition to IQ test and school 
performance reported by parents when applicable. 
The patients were dispensed and labeled as normal or 
impaired for each developmental aspect: seizure control, 
motor and cognitive development.  

Statistical analysis. Descriptive statistics, student’s 
t-test, z-proportional test and chi-squared tests were 
employed to compare group variables between gender 
and demographic variables using IBM SPSS Statistics 
for Windows, version 21 )IBM Corp., Armonk, N.Y., 
USA(. For all tests, statistical significance set at p<0.05.

 
Results. Patient characteristics. Total of 53 patients 
with IS treated at our institution were involved in 
the study. There were no differences in the gender 
distribution, age at onset of spasms, or age at start of 
treatment between the unknown, cryptogenic and the 
symptomatic patient populations. Most of the patients 
had a symptomatic etiology 71.7%, with only about 
13.2% had cryptogenic type and 15.1% unknown 
IS. Children with unknown IS had early treatment 
)0.72 months( compared to both cryptogenic )1.6 
months( and symptomatic )1.4 months(. Demographic 
Characteristics was shown in Table 1. The most 
common symptomatic etiologies were structural brain 
malformation )18.9%(, perinatal asphyxia )17%(, 
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therapy had resolution of spasms and hypsarrhythmia 
with better seizure outcomes. However, motor and 
cognitive outcomes were not affected by the response 
rate to the combination therapy Table 5 showed response 
to treatment and outcome.

Discussion. In this study, we aimed to assess 
the etiology, the neurodevelopmental outcomes, and 
the treatments of patients with IS. The etiology of IS 
was classified into three categories depending on the 
developmental maturation at the time when IS was 
diagnosed, and whether an overt cause was identified. 
Most patients )71.7%( in this study had symptomatic 
IS. This is in line with the common etiology of IS in 
other populations.13 While we cannot rule out the effect 
of medical and socioeconomical factors, we believe that 
patients in this study represent typical presentation 
patterns of patients with IS.14 Additionally, it appears 
that IS presents at a mean age of 7.8 months, which 
is older than found in the literature,15 which can be 
attributed to decrease knowledge and lack of recognition 
of the spasms from parents.  

In consistence with North American Cohort 
study,16 our results demonstrated a predictive value of 
the etiology type to the motor and cognitive outcomes. 
Idiopathic or Unknown etiology of IS were much more 
likely to have a better motor and cognitive outcome 
than those with symptomatic IS. Seizure control has no 
association with the etiology of IS. As our result have 
demonstrated, the unknown group of IS had started 
the treatment earlier, average of 0.72 month, compared 
to cryptogenic )1.6 month( and symptomatic )1.4 
month(. This difference in initiation of treatment may 
have an impact on the outcome.

Guidelines are not uniform with regards to treatment 
initiation. While some studies suggested that good 
neurodevelopmental outcomes are associated with early 
treatment initiation, a delay of one and half month 
period was significantly critical in predicting unpleasant 
motor and cognitive outcomes in our study.17 A 
systematic review by Widjaja et al18 found that a lead 

time to treatment of duration less than 4 weeks is 
associated with better neurodevelopmental outcomes. 

We found that seizure control with combination 
therapy of vigabatrin and corticosteroids was 
associated with favorable neurodevelopmental 
outcomes in our patients although studies indicated 
that response to monotherapy versus combination 
therapy might be associated with improved long-term 
neurodevelopmental outcomes.19 A randomized 
controlled trial showed that combination therapy did 
not improve developmental or epilepsy outcomes at 18 
months.20 A possible explanation of the high response 
rate to combination therapy in our study is the relatively 
long lead time, average of 1.3 month. 

The Guideline Development Subcommittee of the 
American Academy of Neurology and the Practice 
Committee of the Child Neurology Society has reported 
that adrenocorticotrophic hormone )ACTH( are more 
effective than Vigabatrin, except in cases where TS 
has been diagnosed. There is no established evidence 
whether corticosteroids other than )ACTH( are as 
effective as ACTH as short-term therapy in children 
with IS. However, low-dose ACTH might be as 
effective as high-dose ACTH. More importantly, a short 
duration between onset of IS and initiation of treatment 
is associated with better long-term developmental 
outcome.17,20 Short-term treatment of IS with ACTH 
or prednisolone is associated with improved seizure 
control compared to treatment with Vigabatrin.21 
Selecting an ideal treatment modality is of challenge 
due to the wide range of etiologies.22 However, we did 
not find an association between type of initial treatment 
and etiology, given a limited number of patients who 
were started on ACTH.

Limitations of the study. The retrospective nature 
of the study. Treatment delay should ideally be assessed 
prospectively and must include time until resolution of 
spasms and hypsarrhythmia in EEG. A small sample size 
is another limitation. Treatment protocols must also be 
studied in terms of short-term efficacy and long-term 
impact on seizure control and neurodevelopmental 
outcomes. Further studies on the effective of initiating a 

Table 5 - Response to treatment and outcome.

Response to treatment Good Epilepsy Outcome Good Motor Outcome Good Cognitive Outcome 
ACTH/Prednisolone 4 )8.3( 1 )2.1( 0 )0(
Vigabatrin 13 )20.8( 9 )10.4( 5 )8.3(
Combination therapy 16 )33.3( 9 )18.8( 7 )14.6(
ACTH/Prednisolone/Vigabatrin + Other 3 )4.2( 1 )2.1( 2 )2.1(
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combination therapy on long-term neurodevelopmental 
outcome, with respect to the lead time, is recommended. 
Lastly, long-term follow-up of patients with intractable 
epilepsy, including Lennox- Gastaut syndrome, may 
carry out mechanisms of early brain injury that predict 
the outcome.

In conclusion, neurodevelopmental outcomes of 
IS are strongly associated with the underlying etiology. 
Delay in initiation of treatment may result in worse 
motor and cognitive impairment. Combination therapy 
is associated with better resolution of spasms and 
hypsarrhythmia than other modalities. However, motor 
and cognitive outcomes were not affected by response 
to combination therapy.
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