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Objective. To develop preventive strategies for early neurological disability based on the
study of clinical and paraclinical characteristics of epileptic encephalopathy in early childhood.

Materials and methods. The study included 82 children aged 0-3 years with various forms
of epilepsy, among whom 39 were newly diagnosed cases. The patients were divided into two
groups: Group 1 — children with epileptic encephalopathy; group 2 — 47 children with other forms
of epilepsy (comparison group). The control group consisted of 20 healthy volunteers. The research
applied general clinical and neurological examination, the Bayley IIl neurodevelopmental
assessment scale, and instrumental methods (EEG, MRI).

Conclusion. The obtained results allowed the development of criteria for early diagnosis of
epileptic encephalopathy and its differentiation from other epilepsy forms. Inmunological markers
— interleukin-1 (IL-1), interleukin-10 (IL-10), and tumor necrosis factor alpha (TNF-a) — and
their association with clinical features were analyzed. Based on the findings, scientific and
practical recommendations were proposed to improve the effectiveness of early diagnosis and
treatment.
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Magqsad. Erta bolalik davrida epileptik ensefalopatiyaning klinik-paraklinik
xususiyatlarini o’rganish asosida erta nevrologik nogironlikning oldini olish choralarini ishlab
chiqish.

Material va usullar. Tadqiqotda 0 yoshdan 3 yoshgacha bo’lgan epilepsiyaning turli
shakllari bilan kasallangan 82 nafar bemor bolalarni tanlab oldik, jumladan 39 nafarida kasallik
birinchi marotaba aniqlangan. Bemorlarni 2 guruhga bo’lib oldik: 1-guruh epileptik
ensefalopatiya bilan kasallangan, 2-guruh epilepsiyaning boshqa shakllari bo’lgan 47 nafar
bemor bolalardan (taqqoslov guruhi) tashkil topgan. Nazorat guruhi 20 nafar sog’lom
ko’ngillilardan iborat edi. Tadqiqotda umumiy klinik, nevrologik, neyropsixologik rivojlanishini
baholash shkalasi (Beyli 111) va instrumental tadqiqot usullaridan (EEG, MRT) foydalanildi.

Xulosa. Olingan natijalar Tadqiqot doirasida epileptik ensefalopatiyani erta tashxislash va
uni epilepsiyaning boshqa shakllaridan differensial tashxis qilishga imkon beruvchi mezonlar
ishlab chiqildi. Immunologik ko‘rsatkichlar — interleykin-1 (IL-1), interleykin-10 (IL-10), o’sma
nekroz omili alfa (TNF-a) darajalari hamda ularning klinik belgilar bilan o‘zaro bog liqligi tahlil
qilindi. Olingan natijalar asosida erta tashxislash va davolash samaradorligini oshirish bo‘yicha
ilmiy-amaliy tavsiyalar ishlab chiqildi.

Kalit so’zlar. epileptik ensefalopatiya, tutqanoq, Vesta sindromi, Lennokso-Gasto sindromi

Llesnw. Ha ocHoge u3y4yeHust KAUHUKO-NApAKAUHUYECKUX 0cobeHHocmell anuienmuyeckoll
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sHYegasonamuu paHHe20 demcKo20 803pacma papabomams mepvl N0 npoPuaakmuke paHHell
Hespo.102u4eckoll uHeaauduzayuu.

Mamepuasiel u Memodsl. B uccaedosaHue bbl1u 8ka04eHbl 82 nayueHma 8 8ospacme om
0 do 3 sem c pazauyHbiMu opmamu 3nuaencuu, uz HuUx y 39 3abo.s1esanue 6bl10 8blsI8AEHO
anepsvle. [layuenmol 6bl1u pazdesneHbl Ha 2 2pynnbl:1-a 2pynna — demu ¢ 3nujienmuyeckol
sHyegasonamuel; 2-a epynna — 47 demeil ¢ dpyaumu popmamu 3nujencuu (cpagHumenbHas
epynna). KonmpoavHyto 2pynny cocmasuau 20 30doposvix dobpososabyes. B uccaedosaHuu
UCNO/b308aHbI  OOWEKAUHUYeCKUll U  HespoJ/o2u4eckull — ocMomp, WKaAAd  OYeHKU
Heliponcuxosozuveckozo pazsumus (Bayley Ill), a makce uncmpymenmaavHvle memodut (331,
MPT).

3akatuenue. [losyyeHHble pe3y1bmambl N0380AUAU pa3pabomams Kpumepuu paHHel
duazHocmuku 3nujenmu4eckoll 3HYyegpasonamuu u eé dugpgepeHyuayuu om dpyaux ¢Popm
anusencuu. H3yveHbl UMMyHO/02U4eCcKUE nokazameau — YposHu uHmepselikuHa-1 (IL-1),
unmepsetikuHa-10 (IL-10), gakmopa Hekpo3a onyxoau aavgpa (TNF-a) u ux 63aumocesidb ¢
KAUHUYECKUMU nposigaeHusmu. Ha ocHoge pe3ys1bmamos npedojceHbl HaQyYHO-npaKkmuveckKue
pexomeHdayuu no nosvluleHur 3¢ pexkmusHocmu paHHell dua2HOCMUKU U J1Ie4eHUSI.

Kamwouesvle caoea: snusenmuveckasi sHyegasonamus, cydopoau, cuHdpom Becma,
cuHdpom JleHHokca-T'acmo

Introduction. Epilepsy is one of the most common disorders in child psychoneurology, as
70% of cases occur during early childhood and adolescence, reaching its peak in the first months of
life [1]. The highest incidence is observed during the first year of life, with 120 cases per 100,000
population. By the age of 10, the incidence decreases to 40-50 per 100,000, and during adolescence
it drops to 20 per 100,000 [2]. In 29% of cases, epilepsy manifests before the age of 3, with a
prevalence ranging from 5 to 10 per 1,000 children [3,4]. Other studies report rates between 1.5 and
50 per 1,000, with an average of 15 per 1,000 [5]. It is also known that epilepsy and epileptic
seizures are more frequently observed in males [6].

Early childhood epileptic encephalopathy (EE) is a severe pathological condition that
significantly impairs neurological development. Patients present with frequent seizures,
neurological deterioration, and a decline in cognitive and motor functions. Developing effective
clinical and immunological criteria for early diagnosis is crucial to prevent the severe consequences
of this condition. Furthermore, the study of immunological markers (IL-6, IL-10, TNF-a) and their
role in disease progression increases the scientific relevance of this research.

Objective of the study. To investigate the clinical and immunological characteristics of
early childhood epileptic encephalopathy and to analyze the course of the disease.

Materials and Methods. This study was conducted at the Neurology Department of the
National Children’s Medical Center. A total of 82 children aged 0 to 3 years with various forms of
epilepsy were examined. Among them, epilepsy was diagnosed for the first time in 39 patients.

The patients were divided into the following groups:

e Group 1 (main group): 35 children (42.7%) diagnosed with epileptic encephalopathy.

e Group 2 (comparison group): 47 children (57.3%) with other forms of epilepsy, including
focal epilepsy (35 patients, 42.7%) and generalized epilepsy (12 patients, 14.6%).

e Control group: 20 healthy volunteers.

Clinical, neurological, and neuropsychological assessments were performed using the Bayley
Scales of Infant and Toddler Development, Third Edition (Bayley IlI). Instrumental diagnostic
methods included electroencephalography (EEG) and magnetic resonance imaging (MRI).
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Immunological parameters were assessed by measuring serum levels of cytokines: interleukin-1
(IL-1), interleukin-10 (IL-10), and tumor necrosis factor-alpha (TNF-a).
Results. The distribution of epileptic encephalopathy syndromes in the main group was as
follows:
e West syndrome — 20 patients (57.1%)
e Lennox-Gastaut syndrome — 4 patients (11.4%)
e Landau-Kleffner syndrome — 3 patients (8.6%)
 Dravet syndrome — 3 patients (8.6%)
e Ohtahara syndrome — 2 patients (5.7%)
e Electrical status epilepticus in slow-wave sleep (ESES) — 2 patients (5.7%)
e Early myoclonic encephalopathy — 1 patient (2.9%)
These data are illustrated in Figure 1.

Electrical status
Early myoclonic epilepticus during slow-
encephalopathy ;2,90%  wave sleep (ESES);
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Figure 1. Analysis of various clinical syndromes of epileptic encephalopathy
From the above figure, it can be seen that among all forms of epileptic encephalopathy in
children, West syndrome shows the highest prevalence rate, accounting for 57.1% of cases.
Age distribution of children. According to age indicators, the children were divided into
four groups:
e Group 1: from birth to 6 months - 15 children (18.3%);
e Group 2: from 6 to 12 months - 23 children (28%);
e Group 3: from 12 to 24 months - 34 children (41.5%);
e Group 4: from 24 to 36 months - 10 children (12.2%).
These results are presented in Figure 2.
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Figure 2. Distribution of the examined children by age group
A predominance of male children compared to females was observed. Boys accounted for 51
cases (62.1%), while girls represented 31 cases (37.9%). It should be noted that in the group of
children with epileptic encephalopathy, boys constituted 19 cases (54.3%). Thus, the male-to-
female ratio was 1,7:1.
Clinical characteristics
The clinical characteristics included the following criteria: identification of etiological
factors, description of seizure semiology, assessment of the evolutionary dynamics of epileptic
seizures, evaluation of psychomotor developmental delay, and comparison of disease onset with
other clinical presentations. In addition, in the main group, such factors as the course of pregnancy
in the mother and the condition of the child during the neonatal period were also considered. These
data are summarized in Table 1.

Distribution of anamnestic indicators in the main group of children Tabled
Indicators Yes No

abs % abs %
Presence of miscarriage risk 15 42.8 20 57.2
Family history of epilepsy 2 5.7 33 94.3
Consanguineous marriages 3 8.6 32 91.4
Neonatal seizures 5 14.3 30 85.7
Depression 17 48.6 18 514
Severe gestosis 7 20 28 80

The analysis of this table indicates that in children with epileptic encephalopathy, the
prevalence of risk factors such as threatened miscarriage, severe gestosis, and neonatal depression
was significantly higher.

The etiological factors contributing to the development of early childhood epileptic
encephalopathy were diverse, with prenatal factors playing the leading role. Among them,
congenital malformations of the central nervous system (CNS) were predominant, including
pachygyria, lissencephaly, and focal cortical dysplasia (FCD).
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Table 2.
Frequency of etiological factors in the occurrence of epileptic encephalopathy in early
childhood
Etiological factors Children Etiological factors Children
abs (%) abs (%)
Congenital 8 22.8 | Organic brain changes 6 17.1
malformations of the
CNS
Neurocutaneous 1 2.9 | Hypoxic-ischemic 7 20
syndromes encephalopathy
Tuberous sclerosis 4 11.4 | Consequences of 6 17.1
complex intrauterine infections
Chromosomal 1 2.9 | Consequences of 3 8.6
aberrations neuroinfections
Metabolic disorders 2 5.7 | Acute cerebrovascular 1 2.9
complications

Aicardi syndrome 1 2.9 | Congenital tumor 1 2.9

According to the analysis of Table 2, the main etiological factors were prenatal conditions,
which accounted for 59.4% of cases.

When analyzing the neurological status, the following general neurological signs are
observed: sleep disturbance, severe headache, dizziness, rapid fatigue; focal neurological signs:
signs of BMN damage, unilateral hyperreflexia of tendon reflexes, anisotonia, presence of
pathological reflexes, dysmetria were observed (Fig. 3).
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Figure 3. Neurological changes in children in epileptic encephalopathy.
Significant differences were observed in the characteristics of epileptic seizures between the
main and comparison groups, while no seizures were recorded in the control group. In the main
group, the most frequent type of seizure was epileptic spasms, detected in 23 cases (65.8%). Other
types included:
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e Generalized tonic-clonic seizures — 3 cases (8.6%)

e Myoclonic seizures — 3 cases (8.6%)

e Polymorphic seizures — 2 cases (5.7%)

e Absence seizures — 2 cases (5.7%)

e Focal seizures — 1 case (2.8%)

e Non-convulsive variants — 1 case (2.8%)

In the comparison group, the distribution differed substantially:

e Generalized tonic-clonic seizures were most common, recorded in 22 patients (46.8%)

e Polymorphic seizures — 8 cases (17%)

e Focal seizures — 11 cases (23.4%)

e Infantile spasms — only 3 cases (6.4%) (a marked difference compared to the main group)

e Absence seizures — 2 cases (4.3%)

e Myoclonic seizures — 1 case (2.1%)

Immunological findings

To evaluate immunological parameters in the studied groups, cytokine profiling was
performed. In particular, the serum levels of IL-1p, IL-6, IL-10, and TNF-a were measured, and
significant differences were observed in children with epileptic encephalopathy (EE).

The results demonstrated that IL-1p, IL-6, and TNF-« levels were markedly elevated in EE
patients, while IL-10 concentrations were reduced. This indicates enhanced inflammatory activity
along with suppressed anti-inflammatory immune responses. Compared with the control group, all
parameters showed statistically significant differences (p<0.01).

e In Group 1, the mean IL-1( level was 28.4 + 4.7 pg/ml|, significantly higher than in Group 2
(19.1 #+ 3.2 pg/ml) and the control group (10.6 + 2.4 pg/ml) (p<0.05).

e The IL-10 level in Group 1 was 6.2 + 1.1 pg/ml, indicating weakened anti-inflammatory
defense mechanisms.

From a biological perspective, IL-1f is secreted by astroglia and microglia, disrupting
neuronal activity and inducing synaptic imbalance that triggers epileptic seizures. IL-6 promotes
later stages of inflammation and contributes to blood-brain barrier impairment. TNF-a exhibits
proapoptotic and proconvulsive properties, and its elevated concentration increases neuronal
death in epileptogenic zones. Reduced IL-10 reflects deepened immune imbalance and weakened
antiepileptic immune defense, since IL-10 normally suppresses the activity of IL-1f and TNF-a.

Conclusion.

1. Epileptic encephalopathies in children aged 0-3 years predominantly manifest as severe
clinical forms, most commonly West syndrome (57.1%). The disease is more frequent in boys (male-
to-female ratio 1.7:1) and is characterized by profound psychomotor developmental delay, epileptic
spasms, and refractory seizures. Paraclinical examinations revealed hypsarrhythmia, burst-
suppression patterns, brain atrophy, and ventriculomegaly.

2. Immunological investigations showed that children with EE had significantly elevated
pro-inflammatory cytokines (IL-1f, IL-6, TNF-a), while IL-10 levels were reduced. This confirms the
presence of active neuroinflammatory processes in the central nervous system and weakened
anticonvulsive immune protection. IL-1 and TNF-a correlated positively with seizure severity,
whereas IL-10 correlated negatively (r=+0.51 and r=-0.60).

3. Integration of clinical, EEG, MRI, and immunological data can serve as an effective
approach for early diagnosis of EE, detection of refractory forms, prognosis, and the development of
personalized therapy. Cytokine profiling, in particular, may be applied in clinical practice as a
diagnostic and prognostic biomarker.
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