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Relevance of the problem

181 years have passed since W.]. West first described a peculiar form of infantile seizures in his son.
Even after almost two centuries, there are no unambiguous answers around this syndrome.

Infantile epileptic spasms syndrome remains a mysterious disease up-to-date. It is the most interesting

epileptic syndrome from a scientific point of view. The pathophysiology of this disease is not known yet.

Studies have suggested disparate variables affecting long-term outcomes. Only few prospective cohorts
aim to study developmental outcome. Modern studies about this condition are more focused on genetic
reasons and specific treatments. There are still many controversial and uncertain opinions about this

syndrome:

e  Multietiological factors

e  Pathophysiology and phenomenon of spontaneous remission

o  Relationship between clinical manifestations and electroencephalographic features to long-term
outcome

e  Unique seizure type

o Treatment remains problematic

o  Predictors of developmental outcomes

e Autism and Infantile spasms, etc.

There are no clear answers about prognostic factors of neurodevelopmental outcomes. Due to
profound developmental delay parents/caregivers rarely assess patients with neurodevelopmental
instruments.

Another important subject is an association between autism and epilepsy that has long been

recognized and is now well established.

Existing studies have controversial results. For example, some studies have found a significant
correlation between treatment lag and neurodevelopmental outcome, while other studies have not

found any association between these two variables.



Study aim

The main objective of our study was to assess neurodevelopment prospectively among patients with

infantile epileptic spasms syndrome and to find out early predictors that could affect the outcome.

To assess etiological factors, treatment strategy and neurodevelopmental testing among children with

infantile epileptic spasms syndrome.

Research objectives

To assess:

1. Structural causes of infantile spasms using brain MRIL
Relationship between age onset of epileptic spasms and neurodevelopmental outcome.

“Lead time to treatment” and long-term outcome.

s wN

Effect of hormonotherapy and antiepileptic medications among children with infantile epileptic
spasms syndrome.

5. Early predictors of neurodevelopmental outcome (assessment in the beginning, 1 and 2 years
after).

6. Predictors of autism.
Scientific novelty of the study

Infantile epileptic spasms syndrome is the most mysterious epileptic syndrome among pediatric
epilepsies. There is a scarcity of data on randomized controlled trials and high-quality studies about this
syndrome. Recommendations are mainly based on expert opinions. The majority of studies are
retrospective, which aims to study specific genes and treatments. Existing literature has controversial
results. There is no well-defined opinion about “lead time to treatment”, ideal treatment,

neurodevelopmental predictors, etc.

Our research aimed to study early predictors of neurodevelopment in a strictly selected pure group
prospectively, existing data analysis and with the assistance of neurodevelopmental testing on every

follow-up.



Practical value of the study

Research results and their interpretation gives the clinician a chance to suspect developmental delay and
autism spectrum disorder (ASD). Early detection of delay and ASD, referral for early intervention

services greatly improves long-term outcome.
Approbation of the study results

The approbation of the dissertation took place on March 29, 2022, at Iashvili Central Children's Hospital.
Dissertation data and results was presented:

5. “Evolution of West Syndrome in Georgia, Predictors of Outcome”, 13® International Medical
Postgraduate Conference, New Frontiers in the Research of Ph.D. Students, Hradec Kralové,
Czech Republic, November 24-2, 2016

6. “Evolution of West syndrome in Georgia, Predictors of outcome” — 32th International Epilepsy
congress, Barcelona, Spain, 2-6 September, 2017

7. “1 And 2 Years Neuropsychological Follow-Up Study In The Patients With West Syndrome In
Georgia” — 13* European Congress on Epileptology, Vienna, Austria, 26-30 August, 2018

8. ,Evolution of West syndrome in Georgia - preliminary results, — European Academy of

Childhood Disabilities’ 30 annual meeting, Tbilisi, Georgia, 28-31 May, 2018
Three articles, four theses have been published around the dissertation.

The research was conducted with scientific and financial support. We want to thank Shota Rustaveli
National Science Foundation of Georgia (project ,PhDF2016_125%) and European Pediatric Neurology
Association (EPNS) (Research prize 2014).



Dissertation structure

The dissertation consists of 127 printed pages. The table of contents is divided into three main parts:
literature review, the scientific novelty of the research, description of the conducted research (aim,
objectives, design, results), discussion, conclusions, and practical recommendations. It ends with a list of
references (126 sources), publications published by the author, tables, pictures, appendices, and

abbreviations.
Study design

This is a prospective clinical cohort study of patients with infantile spasms diagnosed from 2014 to 2018
at three hospitals in Tbilisi, Georgia: M. lashvili Children Central Hospital — neuroscience department,

Institute of Neurology and Neuropsychology, and I. Tsitsishvili Children’s New Clinic.
Inclusion criteria were:

® Newly diagnosed patients with infantile spasms

® 2-18 months old, patients with infantile spasms

® Abnormal EEG

® Tilled informed consent form

Exclusion criteria were:

® Previously treated patients

® Patients with tuberous sclerosis complex

Ethical approval

The study was conducted by the Biomedical Ethics Commission of David Tvildiani Medical University
and the Ethical Commission of M. Iashvili Children Central Hospital. Participation in the study was
voluntary. Every parent/caregiver gave us written informed consent about their child’s participation in

this study



Materials and methods

Various demographic and clinical data were assessed at 1 evaluation. Full neurological examination was
performed in all patients, prolonged sleep and awake video-EEG were recorded. Magnetic resonance
imaging of the brain was done to every patient. Seizures were recorded on video and the phenomenology

of infantile spasms was studied - treatment strategies were marked.

The cut point for early seizure onset was set as younger than seven months. Every patient was assessed

with developmental and autism screening tools.

The Bayley Scales of Infant and Toddler Development and Age and Stage Questionnaire (Bayley ®III;
ASQ-3™) was administered in all 31 patients on the first assessment. All children underwent magnetic
resonance imaging (MRI) of the brain. Overall, 31 patients were investigated with prolonged sleep and

awake video EEG.

Genetic testing was performed in four patients without structural abnormalities on MRI and in one

patient with structural cause.

Each patient was treated with either adrenocorticotropic hormone (ACTH), antiepileptic drugs, or

combination therapy.

Follow-up assessments were done one and two years after the first evaluation. Epileptic spasms or other
seizure types, video-EEG monitoring, neurodevelopmental testing (Bayley ®1II; ASQ-3™), and treatment
strategy were recorded. A modified checklist for autism in toddlers (M-CHAT™) was performed last year

of the evaluation.
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Study Limitations

A limitation of the study is that patients included in the study were not evaluated by specific autism

diagnostic tests: ADOS and ADI-R.

We were unable to perform Bayley testing on every child on follow-up assessments. Due to profound

developmental delay and pharmacoresistant epileptic seizures, the patient's parents deny using such tests
Statistical analysis

Descriptive statistics were used for demographic variables. Pearson Chi-Square test (or Fisher's

Exact Test when appropriate) was used to detect associations between categorical variables.

Normality of distribution of the continuous variables was assessed through Kolmogorov—

Smirnov and Shapiro-Wilk tests. Pearson's or Spearman's correlation coefficients were used to

detect a linear correlation between contiguous numeric variables. A Mann-Whitney U test was used to
detect differences between independent means. Holm-Bonferroni correction was used for the multiple
comparisons. A probability of less than 0.05 was considered statistically significant. Statistical analyses

were performed using SPSS (IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp).

Results

Thirty-one patients, with infantile spasms, were enrolled in the study. 14 (45%) female and 17
(55%) male. Spasms started before 7 months of age in the majority of cases (61%). Only one
child had a family history of epilepsy. In 29 (94%) individuals spasms appeared in clusters. In
the majority of patients, symmetric spasms were observed (25; 81%), in the remaining cases (6;
19%), asymmetric spasms were revealed.

20 patients had hypsarrhythmic pattern on EEG, modified hypsarrhythmia, and other changes
were seen in nearly equal numbers (6, 5) of patients.

According to background activity, most of them had epileptiform activity at admission. The consecutive

year’s background activity remained epileptiform and/or changed into fast or normal activity.



All 31 patients were assessed with Bayley III as well as with the ASQ screening test on the first
evaluation. Most of the participants showed delay (12; 39%) or severe delay (12; 39%) on the first

assessment.

The vast majority of patients (23; 74%) had structural abnormalities on MRI, whereas normal MRI was
seen in the remaining eight patients (zable 2.). Only MRI structural abnormalities (B - 2.9; p=0.004) was

retained into the final regression model as an independent predictor for the neurodevelopmental delay

on the second evaluation.

Patient characteristics with infantile spasms (n = 31)

Gender, n (%)
female

male

14 (45)
17 (55)

Age (months), mean, +SD (Min, Max)

7.6, 2.9 (3;17)

Age of seizure onset (months); mean, +SD (Min, Max)

6.3, +2.6 (2; 14)

Age at seizure onset (< 7 month), n (%)

19 (61)

Time lag to treatment (days), median, [IQR], (Min, Max)

14.0, [7, 30] (1;
120)

Time lag to treatment

Less than 2 weeks, n (%) 18 (58)
More than 1 month, n (%) 13 (42)
Full-term or premature

Full-term, n (%) 20 (65)
Premature, n (%) 11 (35)
Family history (yes) 1
Spasm type

Asymmetric, n (%) 7 (23)
Symmetric, n (%) 24(77)
Single spasm or cluster

Single spasm, n (%) 2(6)




Cluster, n (%) 29 (94)

EEG changes

Hypsarrhythmia, n (%) 20 (65)
Modified hypsarrhythmia, n (%) 6 (20)
Other changes, n (%) 5(17)
MRI findings

Normal MRI 8 (26)
Structural abnormalities 23 (74)

Neurological status

Normal 19 (62)
Spastic quadriplegia 7(23)
Spastic hemiparesis 3(10)
Hypotonia 2(7)

Development at baseline

Normal 7 (23)
Delay 12 (39)
Severe delay 12 (39)

Electroencephalographic results

Typical hypsarrhythmia was seen in 20 (65%) patients, modified hypsarrhythmia, and other changes
were seen in nearly equal numbers (6/19%, 5/16%) of patients on the first assessment.

Isolated cases of hypsarrhythmia (3%), eleven cases (35%) of other changes on EEG on the second, and
ten cases (32%) on third evaluations were seen. Normal EEG recording was found in eleven (35%) cases

on second and in ten (32%) patients on third evaluations.
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The vast majority of patients (23; 74%) had structural abnormalities on MRI, whereas normal MRI was

seen in the remaining eight patients.

MRI findings of 31 patients with infantile spasms

MRI findings n (%)
Normal MRI 8(26)
Cortical atrophy 6 (20)
Hydrocephalus 7 (23)
Leukoencephalopathy 3(10)
Callosal dysgenesis 7 (23)
Encephalomalacia 1)
McCD* 1(4)
Gliosis 14)
Lobar hypoplasia 5(17)
Porencephalia 1(4)




Ventriculomegaly 1(4)

Multicystic lesion 1(4)

Neurofibromatosis 1)

"MCD —malformation of cortical development

A B
Patient N6 — Malformation of Cortical Development (Lissencephaly) A -T2W_FLAIR; B - T2W_TSE

Patient N16 — Posttraumatic hydrocephaly (T2W_TSE)



Patient N21 - Extensive residual encephalopathy in left frontoparietal-temporal lobes (T2W_TSE)

Normal MRI was seen in the remaining eight patients. One patient died for an unknown reason.

Genetic test results

Genetic testing was done in five out of seven cases (16%).

Whole Exome Sequencing was performed in three cases. De novo variants were found. Trio WES was
performed among patients where negative results were seen. Patient N5 KCNQ2 gene mutation was
found. In patient N8 we have not found genetic diagnosis. Patient N26 unreliable finding -

SLK:p.GIn1017Arg; SLK:p.Lys19GIn(COMP HET); De novo variant -RPS6KA5:p.I130L(dn).

The genetic study of the other two patients is ongoing.

All 31 patients were assessed with Bayley III test on the first evaluation. Most of the participants showed

delay (12; 39%) or severe delay (12; 39%) on the first assessment.
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The range of composite scores is 40-160. Scores of 85-115 (red frame) are within the normal range and
indicate they have no difficulty in this area. Scores between 70 and 85 would be equivalent of having a
mild learning difficulty, scores between 55 and 70 - a moderate learning difficulty and scores less than 55
suggest a severe learning difficulty in that test area.

The majority of our patients had developmental delay and composite scores less than 70.

Bayley’s mean score for cognitive domain after two years of follow-up was significantly higher in
children with favorable neurodevelopmental outcome (74.2) compared to those with developmental
deterioration (58.0) (Mann-Whitney U — 36.5 p=0.007). The same is observed in language domain, where
we found significantly higher scores among children with normal neurodevelopment (71.5) compared to

those with unfavorable outcome (56.7) Mann-Whitney U — 42.5; p=0.019)).

Overall 31 patients underwent treatment. 28 patients had ACTH injections, with or without AEM. The
majority (16; 52%) of cases were treated with ACTH only, 12 (39%) patients were treated with
combinational therapy, 3 (9%) patients were treated with AEM only (because of ACTH side effects).
Nine out of 28 patients had ACTH side effects. Fever was observed in four patients, while weight gain,

vomiting, and cushingoid were observed in each patient.



Hormone (ACTH) and antiepileptic drug therapy during three years
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ACTH - adrenocorticotropic hormone; VPA —valproic acid; CZP — clonazepam; LEV — levetiracetam;

VGB - vigabatrin; TPM — topiramate; PHB - phenobarbital



Eighteen patients were on AEM, ten patients were without treatment, and one patient died on the
second evaluation. No data is available on the remaining two cases.

Twenty patients were on AEM, eight patients were without treatment. ACTH treatment was not seen in
any patient. Only one patient had combinational treatment. No data is available on the remaining two

cases

Different tyes of treatment among children with infantile epileptic spasms syndrome

Medication Number of Number of Number of
patients patients patients
by 1ly. Ily.
ACTH* 16 - -
AEM™ 3 19 16
ACTH and AEM | 12 - 1
w/0 treatment 9 7

*ACTH - adrenocorticotropic hormone

**AEM - antiepileptic medication

Lead time to treatment was less than one month in 18 (58%) patients and more than one month in 13

(42%) patients.

Twenty-eight out of thirty-one patients underwent follow-up assessment, while twenty-five out of
twenty-eight underwent the final (third year) evaluation. In the third year, seven patients were excluded

from the study, one patient died of an unknown cause.

Developmental delay before the manifestation of infantile spasms was observed in 11 patients. This data

is based on a personal retrospective survey of the parent/caregiver.



Twelve out of twenty-five patients had risk by M-CHAT screening on the last follow-up. The mean

communication

score for the M-CHAT-N subgroup (41.9) was significantly higher compared to the Risk subgroup
(9.1). This association was statistically significant (Mann-Whitney U — 23.5; p=0.004). Same
association was revealed regarding problem solving domain, where M-CHAT-N group yielded

a mean score of 42.0 whereas the mean score for the Risk subgroup was 6.4 (Mann-Whitney U — 23.0;
p=0.004) and personal-social domains (M_CHAT-N group mean score 40.0; risk subgroup 6.4

(Mann-Whitney U — 23.5; p=0.004)).

The association three ASQ domains’ mean scores and M-CHAT subgroups

M CHAT subgroups and ASQ domains
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Developmental delay before the onset of spasms was mentioned in 11 patients.

8 out of 17 patients without developmental delay before spasm onset had normal development on the 274
evaluation, whereas all 11 patients with preexisting delay had a developmental delay on the 274

evaluation (Fisher’s Exact Test — 7.2; df 1; p=0.01).



We found a significant association between MRI abnormalities and poorer neurodevelopmental outcome
on 2™ year of follow up; In particular, out of 20 patients with MRI abnormalities in 15 (75%) children,
the neurodevelopmental delay was detected, whereas no developmental delay was observed among those

with normal MRI (Fisher's Exact Test — 11.8; df 1; p=0.001).

Developmental delay and structural abnormalities on MRI
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A statistically significant correlation was found between ASQ — Communication domain and structural
etiology (mean: 47.0; stand. dev. 18.9). The mean score was importantly low in structural cases (mean:
21.0 stand. dev. 24.2) (Mann-Whitney U — 17.5; p=0.024). A relatively similar association was not found

with problem-solving domain.

No statistical correlation was found between etiology and clinical outcome, as well as between EEG

changes and clinical outcome.

Dynamic of the neurodevelopment (deterioration vs without worsening) during the follow-up was
significantly associated with spasm onset; in particular: development was not deteriorating or showed a

slight improvement on 2nd follow-up evaluations in 12 patients, where spasms started after 7 months of



age compared to 16 patients with seizures onset before age 7 month, from which in eight (50%) patients
neurodevelopmental worsening was detected (Fisher's Exact Test — 7.8; df 1; p=0.008). The same trend
was observed in the first follow up, where neurodevelopmental deterioration was observed in 11 (61%)
out of 18 patients with early onset of infantile spasms instead of no worsening among those with seizure

onset at the 7 months of age or later (Fisher's Exact Test — 11.6; df 1; p=0.001).

Epileptic spasms were seen in six patients on the second evaluation, twenty patients had no seizures,
three patients had other types of seizures, one of the remaining two patients died, no data is available on

the other patient.

Epileptic spasms were seen in three patients on the third evaluation, twenty patients still had no seizures,
four patients had other types of seizures, one of the remaining two patients died, no data is available on

the remaining four patienst.

Evolution of Infantile spasms over three years
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Eleven (92%) out of twelve patients with neurological deficit had neurodevelopmental delay at the end
of first year follow-up study. Neurodevelopmental delay was found in 10 (56%) out of 18 patients with

normal neurological status (Fisher's Exact Test - 4.5; df 1; p=0.049).

We did not reveal any association between the dynamic of hypsarrhithmia (resolution of hypsarrhythmia

or other EEG abnormalities after treatment initiation) and neurodevelopmental outcome; likewise, the



time lag of treatment initiation (less than 2 weeks, from 2 to 4 weeks, more than 1 month) was not

associated with neurodevelopmental outcome.

We also studied the relationship between lead time to treatment and EEG changes. A statistical
correlation was not found between these two variables on the first, second, and third evaluations.

Electroencephalographic changes and lead time to treatment was not correlated to spasms cessation.

Treatment and neurodevelopmental outcome was not significantly associated with each other.

Multivariate analysis

Variables, that shown significant associations to neurodeveomental outcome were included in the
multivariate regression model. Only MRI structural abnormalities (B - 2.9; p=0.004) was retained into the
final regression model as an independent predictor for the neurodevelopmental delay on the second
evaluation. Calculations showed [Exp (B) - 19.0] that patients with abnormalities on MRI have nineteen
times more chance to have a developmental delay on the second evaluation compared to children with
normal MRI. Nagelkerke R Square 0.394 indicates, that 40% of the variation of the unfavorable

neurodevelopmental outcome can be explained by the MRI brain abnormalities.

Discussion

Existing literature on the outcome of patients with infantile spasms is retrospective. To date, there are

several prospective studies about infantile spasms that aim to find out outcome factors.

Infantile spasms remain a severe neurologic disorder because of its frequent association with delayed

development and a severe impact on the developing brain.

The results of our study revealed several prognostic factors that are statistically associated with
neurodevelopmental delay. These are structural abnormalities on MRI, abnormal neurological status, age
at onset of infantile spasms less than 7 months and developmental delay prior to epileptic spasms

manifestation.



The vast majority of studies about the outcome and prognosis of West syndrome belong to Riikonen.
She lists favorable prognostic factors. Factors associated with a good prognosis were (1) cryptogenic
aetiology; (2) age at onset > 4 months; (3) absence of atypical spasms and partial seizures; (4) absence of
asymmetrical EEG abnormalities, (5) short treatment lag, and (6) an early and sustained response to

treatment (Riikonen 2010).
Age at onset of infantile spasms

According to our study, deterioration was higher in the subgroup of patients where spasms started before
7 months compared to the subgroup where seizures started after 7 months. Some studies have similar
findings of the association between the age at seizure onset and outcome (Riikonen 2010; Giiveli 2015;

Hussain 2018).
Developmental delay before infantile spasms

There was a statistically significant association between developmental delay before spasms onset and
neurodevelopmental outcome on the 27 evaluation. Similar results were obtained by Finnish and
American studies, one of the good prognostic factors revealed normal development before spasms onset

(Riikonen 2001; Yuskaitis 2018).

To our knowledge, there is a scarcity of data describing an exact association between these two variables.
It can be considered that normal development before the onset of spasms might have a good prognostic

value.

Structural cause of Infantile spasms

Etiology is the strongest predictor of outcome.

Many studies show that structural cases have poorer developmental outcomes (Karvelas 2009; Riikonen
2020; Fusco 2020; Bitton 2015).

We found a significant association between MRI abnormalities and poorer neurodevelopmental outcome
on 2 year of follow up.

Analysis showed that patients with abnormalities on MRI have nineteen times more chance to have a

developmental delay on the second evaluation compared to children with normal MRI.



Similar results were obtained from various retrospective and prospective studies (Glaze 1988; Hamano
2003; Karvelas 2009; Oh 2010).

Genetic Heterogeneity of infantile spasms

According to one study genetic and structural/ metabolic terms should be modified because most
epilepsies associated with structural brain malformations or inborn errors of metabolism are also genetic.
Moreover, no etiology is identified in up to nearly 40% of infantile spasms cases. Genetic studies,
conducted in children with unexplained infantile spasms, suggest genetic heterogeneity. Pathogenic
variants were identified in 30 genes as causes of infantile spasms. In our study, mild structural
abnormalities were seen on MRI, e.g. cortical atrophy in six patients, gliosis in one patient. These cases

should be considered of genetic cause.

De novo variant of the KCNQ2 gene was detected in one of our patients. KCNQ2 gene is associated with
self-limiting (familial) neonatal epilepsies and early developmental and epileptic encephalopathies of
infancy. Several cases of migrating focal seizures associated with KCNQ2 gene mutation have been
reported. In the case of our patient, infantile spasms were not preceded by encephalopathy or other types

of neonatal seizures. Normal neurodevelopmental scores remained at every follow-up assessment.

Hypsarrhythmia and Outcome

According to current literature data, there is a significant association between the duration of
hypsarrhythmia and mental outcome (Primec 2006). We studied the association between
electroencephalographic data 7-14 days after treatment and neurodevelopmental outcome.
Disappearance of hypsarrhythmia or other EEG abnormality and neurodevelopmental outcome was not

statistically associated with each other.

Autism and Infantile spasms

Current studies suggest that epilepsy, autism, and intellectual disability commonly coexist.

In our study, a significantly high correlation was found between three ASQ domains (communication,
problem-solving, and personal-emotional) and M-CHAT (p=0.004). A similar association was found in
one study, where the ASQ-3 communication domain alone identified 95% of the diagnosed children

with autism spectrum disorders. Though the screening test does not have sufficient sensitivity for



detecting autism, it must be noted that a high correlation between M-CHAT and ADOS had been found

in the study by Bitton and colleagues (Bitton 2015).

One study aimed to find out the sensitivity of the ASQ-3 domain scores in identifying children detected
by the M-CHAT-R screening and follow-up and then receiving an ASD diagnosis. The study also
examined each of the five domains of the ASQ-3 to see which domain(s) was most useful in detecting
autism cases. Based on the core symptoms of autism and the nature of early parent concerns, authors

hypothesized that the Personal/Social and Communication domains were most sensitive.
Treatment

Treatment remains problematic and challenging, as there is no consensus about ideal treatment, dosage,
and duration for infantile spasms. A Cochrane review reported that hormonal treatment is the best single
treatment for the cessation of spasms. In a multicenter study (ICISS) hormonal therapy with vigabatrin
was significantly more effective at stopping spasms between days 14 and 42 compared with hormonal

therapy alone.

There is a limited number of studies about second-line treatments of infantile spasms.

Three retrospective and two prospective studies reported ketogenic diet to be effective and safe in
infantile spasms. Epilepsy surgery is considered in the minority of cases, where infantile spasms are
caused by focal cortical dysplasia and other structural abnormalities.

In our study, the majority of patients (28 pts) were treated with adrenocorticotropic hormone in the
beginning. Following years, most of them were treated with antiepileptic medications. Our study could

not find any specific predictor for a particular method of treatment.
“Lead time to Treatment” and Outcome

It is not clearly understood whether treatment lag is a risk factor for the outcome for infantile epileptic
spasms syndrome or not. But several studies have found that delayed treatment can lead to poor
outcomes. Some studies demonstrated an association between short treatment lag and good

developmental outcome (Riikonen 2001; O’Callaghan 2017; Hussain 2018).

In other studies treatment lag was not related to neurodevelopmental outcomes (Partikian 2010; Oh

2010).

We didn’t find any correlation between treatment lag and neurodevelopmental outcome.



Conclusions

1. We have found several predictors of poor developmental outcome: Age at onset of spasms less
than seven months; Structural cause of infantile spasms; Developmental delay before the
manifestation of infantile spasms; Low scores on Bayley Scales of Infant and Toddler
Development and Age and Stage questionnaire on the first assessment; Neurological deficit before
the manifestation of infantile spasms; Pharmacoresistant infantile spasms (epileptic spasms were
seen on the 27 evaluation).

2. The mean score on ASQ communication domain was importantly low in structural cases (mean:
21.0 stand. dev. 24.2) (Mann-Whitney U — 17.5; p=0.024).

3. Normal cognitive and language domains scores on Bayley scales of Infant and Toddler
Development is a predictor of a good outcome (Mann-Whitney U — 36.5 p=0.007; Mann-
Whitney U —42.5; p=0.019).

4. Statistically, significant correlation was seen between ASQ three domains and M-CHAT risk
subgroup. Low scores in Communication, Problem-solving, and Personal-social domains showed
a high risk of having ASD (Mann-Whitney U — 23.5; p=0.004; Mann-Whitney U — 23.0; p=0.004;
Mann-Whitney U — 23.5; p=0.004).

5. We did not reveal any association between lead time to treatment and neurodevelopmental
outcome, as well as with electroencephalographic finding.

6. Electroencephalographic pattern changes 7-14 days after treatment was not associated with
neurodevelopmental outcome.

7. Lead time to treatment and electroencephalographic changes were not associated with spasms

cessation.



Practical recommendations

1.

Detailed and frequent evaluation of high-risk infants with neurodevelopmental tests is necessary,
as there is a high risk of developing infantile spasms in children with structural brain damage.
It is necessary to inform the families of high-risk children about the possible development of
infantile spasms.

It is necessary to use both neurodevelopmental screening (ASQ) and complete developmental
testing (BISD III).

Early assessment using Bayley developmental test has an important role. Normal scoring is a
predictor of a good neurodevelopmental outcome.

Based on the results of screening questionnaires, the clinician, using inexpensive and easy-to-
perform screening tools, has a chance to suspect poor prognosis of developmental outcome and
initiate early intervention that will significantly improve the child's neurodevelopmental
outcome.

Improving spasm treatment regimens will improve the neurodevelopmental outcome.
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