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SUMMARY

Background. The emergence of the latest pharmacotherapeutic methods opened up new opportunities for delivery of healthy
children born to women with epilepsy, whereas comprehensive pregravid preparation became the “gold standard” of treatment,
reducing the risks of teratogenesis and the appearance of mental development disorders and adaptation in offspring.

Objective: to study an effect of a comprehensive pregravid preparation for women with epilepsy on mental development and
adaptation in paired children.

Material and methods. A multicenter, retrospective, uncontrolled, open, observational study assessing mental development
level in children born to women with epilepsy was conducted. The study involved 176 subjects: 88 children (aged 3-9 years)
and paired mothers with epilepsy. Several methods we used: a medical questionnaire (biographical data, clinical data on the
form, course and treatment of maternal epilepsy, course of pregnancy and childbirth, as well as information on pediatric
early development), Luria neuropsychological batteries adapted by J.M. Glozman (for preschool and primary school children),
Wechsler Intelligence Scale for Children (WISC) (for children aged 5 years and older), Child Behavior Checklist (CBCL) forms
for parents (by T. Achenbach), and attention deficit hyperactivity disorder and other behavioral dysfunctions questionnaire
modified by N.N. Zavadenko (for children aged 5 years and older).

Results. In children born to mothers who did not undergo pregravid preparation, the overall indicator of developmental and
adaptation disorders was higher: anxiety, attention problems, motor awkwardness, hyperactivity and internalization problems
were more pronounced. They also had a higher overall index of neuropsychological disorders — gnosis, phonemic hearing,
understanding of reversed speech and speech logic, and logical operations were specifically affected. A comparison of age
groups showed that by the age of 7-9 years old, children born to mothers who underwent pregravid preparation were better
compensated. Seizures during pregnancy is a predictor for developing large number of pediatric mental development disorders
in the future (somatic problems, disorders of socialization and attention, motor awkwardness, externalization problems),
whereas conducting pregravid preparation significantly lowers the predictive power of such effect, which allows to consider
it as a moderator. Pregravid preparation is also a moderator that lowers a negative impact of toxicosis on probability for deliver
a child with externalization (aggression) and delayed neurodynamic development.

Conclusion. A comprehensive pregravid preparation exhibits a moderating effect: it lowers a negative impact of epileptic
seizures and pregnancy complications (toxicosis) on further mental development and adaptation of children, as well as
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increases their compensatory capabilities. The study results have both scientific and significance for neurologists, obstetricians
as well as gynecologists and clinical psychologists.
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PE3HOME

AKTyanbHocTh. [109BN1EHNE HOBEMLLINX (DAPMAKOTEPANEBTUYECKMX METO0B OTKPbINO HOBbIE BOSMOXHOCTU POXAEHMS 340p0-
BbIX [eTel Y XXEHLIWH, CTpajatLwWwux anuencuein, a npoBeaeHne KOMMNIEKCHON NperpaBnaapHo NOAroTOBKK CTano «3010-
TbIM CTAHAAPTOM» NEYEHUSA, CHUKAKLLMM PUCKK TEPATOreHe3a W NOSBIEHNS HAPYLUEHWA NCUXMYECKOro pa3BuTus 1 agan-
Tauuy y noTomcTBa.

Lenb: n3y4eHne BNUSHNS KOMMeKca NperpaBmaapHoi NoAroTOBKN XEHLWH C 3NUNEncruen Ha NnCuxm4eckoe pa3sButue u agan-
TaLKo Ux Jeten.

Marepnan n merogpl. TpoBejeHO MHOTOLEHTPOBOE PETPOCMEKTMBHOE HEKOHTPONIMPYEMOE OTKPbITOE HabhaTebHOe 1CCre-
[0BaHNe NCUXNYECKOro pasBuTus LeTen, POXKAEHHbIX XXEHLWNHAMM, CTPaAAOLLUMU dnunencuei. B uccnegoBanunm npuHaIm
yyacTue 176 4enosek: 88 neteit B Bo3pacTte 3—9 neT u ux matepu, 60JbHbIE anunencueir. B kayectse MeToA0B UCMOb30BA-
NNCb: MeANLMHCKAs aHKeTa (6uorpauyeckmne n KNMHNYeCKNe JaHHble 0 hopme, TeHEHUM N NeYEeHUM 3NUIencui y MaTepu,
NPOTEKaHMN 6EPEMEHHOCTM U POLOB, a TAKXXe MHPOpMaLNs 0 paHHeM pa3BuTun pebeHka), Jlypnesckue 6atapen Hemponcu-
X0N0rmyeckmx TectoB B agantauyun XX.M. [no3maH (ansa getei 4OLWKObHOMO N MAAALWEro WKObHOMO BO3pacTa), MeToau-
Ka nccnegosanua nHtennekta [I. Bekcnepa (aHrn. Wechsler Intelligence Scale for Children, WISC) gns geteit 5 net u ctap-
we, KOHTpONIbHbIA AINCT noBeaeHus peberka (aHrn. Child Behavior Checklist, CBCL) T. AxeH6axa v aHkeTa ANs BbiBAEHUS
CMMNTOMOB CUHAPOMA AedununTa BHUMAHUS C FTUNEPAKTUBHOCTLIO U APYTMX NOBELEHYECKUX PACCTPOCTB B MOANMDMKALNM
H.H. 3aBajeHko (ans feTen 5 net u crtapue).

Pesynbrarel. Y [ieTel MaTepen, He NPOLLEALINX NPerpaBuaapHyto NoaroToBKy, 06LMIA NOKa3aTeNlb HapyLWweHWn pasBuTus
1 aianTtauum 6bif Bbile: CUIIbHEE BbIPaXKEHbl TPEBOXHOCTb, PACCTPONCTBA BHUMAHUSA, MOTOPHAs HEJIOBKOCTb, MNepaKkTuB-
HOCTb N MHTEPHANN3ALMOHHbIE Npo6nembl. O6LINIA NOKa3aTeNb HERPONCMXOTOMMYECKMX HAPYLLIEHNIA Y HUX TaK)Ke Oblf BbILLE —
0CO6EHHO CTpafanu rHo3uc, POHEMATUYECKNIA CNYX, MOHUMaHWe 06PaLLEHHON peYn U NOTUKK pedn, NormYeckne onepayuu.
CpaBHeHMe BO3PACTHbIX FPynn NoKasasno, YTo K 7-9 rogam AeTu, Matepu KOTOPbIX MPOLLAN NPerpaBuaapHyo NoOAroTOBKY,
KOMNeHcuposanuch nyyuwe. MpucTynsl BO BpeMs 6epeMEHHOCTU ABNIAOTCA NPeAUKTOPOM MOSBNEHNUSA Y pebeHKa B JaJibHen-
Lem 60MbLIOro KOJIMYECTBA HAPYLLEHWUIA NCUXNYECKOr0 Pa3BUTUS (COMATUYECKNE PACCTPONCTBA, YXYLLLEHNEe coLnanmsa-
LM N BHUMAHUSA, MOTOPHASA HEJTOBKOCTb, 3KCTEPHANIM3ALMOHHbIE NMPO6JIEMbI), @ NPOBELEHNE NPerpasugapHon noaroToBKM
[IOCTOBEPHO CHUKAET NpeJfickas3aTeNnbHYH CUy 3TOT0 BIIUAHMSA, YTO NO3BONSAET paccMaTpuBaTh €e B Ka4ecTBe MoAeparopa.

anunencusa n napokKcuamalsbHble COCTOAHUA https://epilepsia.su
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lMperpasmpapHas NoLrOTOBKA TAKXKE ABMIAETCA MOLEPATOPOM, CHIKAOLLMM HEraTUBHOE BIUSHINE TOKCMKO3a HA BEPOATHOCTb
MosIBJIEHNSA Y pebeHKa Npo6JIeM IKCTEPHANU3aLMUM (arpeccum) U 3aepXXKu B PasBUTUN HENPOLUHAMUKN.

3aknwoyenne. KomnnekcHas nperpasuiapHas noaroToBKa 0Ka3blBaeT MOLEPUPYHOLLMA 3G EKT — CHUXKAET HeraTWBHOE BNUS-
HWe 3NUNeNnTUYEeCKNX NPUCTYMOB N OCNIOXHEHMNIT 6EPEMEHHOCTMN (TOKCUKO3) Ha AaNibHelilee NCUXMYecKoe pasBuTue 1 agan-
Taunio pebeHKa, a TakXKe MoBbILLAET ero KOMMNEHCATOPHbIE BO3MOXXHOCTW. Pe3ynbTaTbl MCCNEA0BAHMS UMEIOT KaK Hay4HYI0,

KJTHO4EBbLIE CJIOBA

4eCKoe pa3BuTue.

[ns yuTnpoBanus

TaK N NPaKTU4eCKYy 3HAYNMOCTb A/1d HEBPOJIOroB, aKyLlepOB-r’MHEKOSI0roB N KNMNHNYECKUX NMCUXOJ10r0B.

KeHckas anunencus, 6epeMeHHOCTb, NperpaBniapHas noLroToBka, AeTh, HENPONoBeAeHYecKas TepaToreHHoCTb, NCUXM-

Kpacko A.C., Muxainosa H.®., JTapuHa 1.B., Muxaiinos B.A., OguHuosa IB. «Mexay Cumnnoi u Xapubaoii»: BnnsHue npe-
rpaBuaapHOM NOArOTOBKM HAa NCUXUYECKOE Pa3BUTUE eTell, POXKAEHHbIX MaTepsAMU C 3Nunencuein. drnunencus n napoxKcns-
masbHbie coctosiung. 2024; 16 (4): 298-315 (Ha aurn. 13.). https://doi.org/10.17749/2077-8333/epi.par.con.2024.191.

INTRODUCTION / BBEAEHHUE

Pregravid preparation (preparation for pregnancy) is an
essential component for strengthening the health of a mother
and a child. Rationally planned pregravid preparation notably
lowers a risk of delivering children with congenital malfor-
mations caused by micronutrient deficiency and unrelated to
hereditary defects [1].

International registries of pregnancies with epilepsy re-
plenish the lack of studies unable to conduct international
clinical trials with new antiepileptic drugs (AEDs) in pregnant
women due to ethical restrictions [2]. At the same time, preg-
nancy with epilepsy exhibits specific characteristics such as
a risk of worsening disease course during pregnancy (un-
controlled seizures), higher frequency of multiple pregnancy
complications (toxicosis, anemia, gestosis, etc.), as well as
the potential AED-related fetal adverse effects (teratogen-
esis) [3].

For patients with epilepsy, it is especially important to
plan pregnancy before conception so that the most effective
and safe antiepileptic treatment protocol, in which the ex-
pected therapeutic benefit would exceed potential teratogen-
esis risks associated with drug use is selected [4].

Thus, a neurologist who accompanies pregnancy with epi-
lepsy, like Odysseus, must pass “between Scylla and Charyb-
dis.” On the one hand, in order to avoid the risk of fetal tera-
togenesis, it is necessary to apply AEDs at minimum dosage
and control drug concentration in the blood or replace a AED
with a less toxic counterpart. On the other hand, it is impor-
tant to prevent recurrence of seizures (primarily generalized
convulsive seizures), which is achieved by constant thera-
peutic drug monitoring [4, 5].

Pregravid preparation for women with epilepsy should be
comprehensive including gynecological and somatic along
with epileptological preparation. The main goal of epilepto-

https://epilepsia.su

logical preparation is to prevent seizures and reduce terato-
genesis risk in a child [6]. Optimal therapy of epilepsy before
conception involves monotherapy with a best efficacy/tera-
togenesis ratio drug [7] and folic acid (up to 13 weeks) [4].

Comprehensive pregravid preparation lowers both the
risks of congenital malformations and the likelihood of neu-
robehavioral teratogenicity, i.e., a negative impact on pedi-
atric neuropsychiatric development [8].

Until recently, research on AEDs-related teratogenesis in
female epilepsy was mainly focused on assessing congeni-
tal physical abnormalities in offspring [9]. Studies examin-
ing the AEDs effect of on child’s mental development as well
as an opportunity to correct it at the stage of pre-pregnancy
training are evidently insufficient [10, 11].

Pregnancy complications, increased frequency of mater-
nal epileptic seizures related to AEDs during pregnancy are
considered as risk factors and causes of neurobehavioral
teratogenesis. For example, taking valproic acid during preg-
nancy can lead to the formation of both congenital anomalies
and delayed nervous system development [12].

According to recent studies, the change in the AEDs spec-
trum used during pregnancy has affected not only the inci-
dence of congenital malformations, but also improved the
indicators of neuropsychic development of children born to
mothers with epilepsy [13, 14]. However, most studies con-
tinue to focus on the management of ongoing pregnancy, while
the issues of preparing a woman with epilepsy for pregnancy
remain insufficiently investigated. At the same time, the per-
centage of unplanned pregnancies in epilepsy remains high [2].

Therefore, assessing an impact of pregravid preparation
on child's postnatal development remains relevant both in
practical and scientific terms.

Objective: to study an effect of a comprehensive pregravid
preparation for women with epilepsy on mental development
and adaptation in paired children.

Epilepsy and Paroxysmal Conditions



OpuruHanbHble ctatbu / Original articles

MATERIAL AND METHODS / MATEPHAJT
Y METO/IbI

Study design / Iu3aiiH HCCIETOBAHUSI

A multicenter retrospective uncontrolled open observa-
tional study analyzing level of mental development in children
born to women with epilepsy was conducted to assess an im-
pact of pregravidar preparation of mothers with epilepsy on
further mental development in paired children.

Diagnostics / JuarHocTuka

The clinical diagnosis of women with epilepsy was car-
ried out by neurologists at the Russian Polenov Neuro-
surgical Institute (branch of Almazov National Medical
Research Center), the City Epileptology Center of Saint
Petersburg, Bekhterev National Medical Research Center
for Psychiatry and Neurology and included the anamnesis
(estimated disease duration, age of onset, frequency of
seizures, antiepileptic therapy in anamnesis and in preg-
nancy, dynamics of epilepsy clinical manifestations during
pregnancy). Medical data related to pregnancy, childbirth,
newborn physical development and early psychomotor
development were also collected.

The assessment of the child's mental and intellectual
development, as well as adaptation, was carried out by
psychologists from the Chair of Developmental and Dif-
ferential Psychology of Saint Petersburg State University.

Cohort characteristics / Xapakrepucruka
KOTOPTBHI

There were enrolled 176 subjects: 88 children aged
3-9 years and paired 88 mothers suffering from epilepsy.

To assess an impact of pregravid preparation on further
child's mental development, the cohort was divided into 2
groups: group 1 (42 subjects) consisted of children whose
birth was planned and prepared, group 2 (46 subjects) in-
cluded children born to women with unprepared pregnancy.
The study included children from three age groups, divided
according to the methods we used and statistical expedien-
cy: 31 children aged 3—4 years, 29 children aged 5-6 years
and 28 children aged 7-9 years.

Inclusion criteria:

—age of children ranging from 3 to 9 years;

— verified diagnosis of maternal epilepsy before preg-
nancy;

— mother's informed consent to participate in the study;

— informed consent of the child's parents to participate
in the study.

Exclusion criteria:

—age of children under 3 and over 10 years old;

— mental retardation;

— parents' refusal to participate in the study.

anunencus n NapokcnamMasibHble COCTOSAHUS

Mothers / Marepu

Age of epilepsy onset, disease duration, forms
and activity

The experience of epilepsy ranged from 5 to 44 years and
averaged 19 years. The age of epilepsy onset is spanned from
0to 37 years (on average 15 years). According to the epilepsy
classification by the International League Against Epilepsy
[15], 44 patients (50%) had generalized epilepsy, 44 (50%) —
focal epilepsy. Sixty-three mothers (72%) were in disease
remission, most of them having no seizures for more than
1 year before the onset of pregnancy, and rare epileptic sei-
zures found in the remaining subjects.

Antiepileptic therapy

At the time of delivery, 11 mothers (13%) did not take
AEDs, 62 (70%) and 15 (17%) receiving monotherapy and
polytherapy, respectively. The latter received first (old)-, new-
and newest-generation AEDs (30 (40%) and 45 (60%) moth-
ers, respectively).

Maternal age and pregnancy complications

The average age of a women was 28 years, ranging from
18 to 41 years that matched between groups (prepared and
unprepared pregnancy). 58 (65%) mothers had pregnancy
without toxicosis, with the remaining of them showing com-
plications such as toxicosis of the first half of pregnancy,
manifestations of toxicosis of the second half of pregnancy
(edema, increased blood pressure, protein in urine), anemia,
exacerbation of chronic diseases (pyelonephritis, cholecys-
titis, etc.).

Terms and routes of delivery

The gestation period at delivery ranged from 35 to 42
weeks. Most babies were born full-term after 37 weeks. Pre-
maturity was noted in 7 cases of premature birth in accor-
dance with the classification of degrees of prematurity [16].
43 (49%) and 45 (51%) women gave birth to a child naturally
and by Caesarean section, respectively.

Pregravid preparation

A three-layered pregravid preperation included: epilepto-
logical, gynecological and somatic preperation. Antiepileptic
therapy was optimized, hormonal disorders, somatic health,
vitamin and micronutrient deficiencies were corrected, in-
cluding folic acid intake at least 3 months before pregnancy
and throughout the first trimester (up to 12 weeks of preg-
nancy inclusive).

Children / Tetu

The study examined 39 girls and 49 boys aged 3 years
1 month to 9 years 9 months (the average age was 5 years
5 months). All children attended pre-school educational in-
stitutions or school.

https://epilepsia.su
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The birth body weight of the children was within the range
of 1900-4500 g. In the first year of life, 32 (36%) children
were artificially fed, 56 (64%) — breastfed.

Methods / MeToguKH

The following methods were used in the study:

— a medical questionnaire describing biographical data,
clinical data on the form, course and treatment of maternal
epilepsy, the course of pregnancy and delivery, as well as in-
formation about early child’s development;

— to assess the level of child’s mental development and
adaptation, forms for parents were used as follows: Child
Behavior Checklist (CBCL) by T. Achenbach' and a question-
naire to identify symptoms of attention deficit hyperactivity
disorder (ADHD) and other behavioral disorders modified by
N.N. Zavadenko (for children of at least 5 years old).

The following experimental psychological methods were
used to assess child’s mental and intellectual development:

for mental development — two Luria’s batteries of neuro-
psychological tests adapted by J.M. Glozman (for children of
3-6 years and 7-12 years old);

for intellectual development — D. Wechsler Intelligence
Scale for Children (WISC) (for children of at least 5 years old).

All methods are standardized for different paediatric age
groups.

Statistic analysis / CTaTHCTHYECKHUH AHAIU3

Statistical data processing was carried out using SPSS-
23 (IBM, USA) software by applying nonparametric U Mann-
Whitney criterion, two-factor analysis of variance (ANOVA),
correlation, regression analysis and moderator analysis.

RESULTS AND DISCUSSION / PE3YJIBTATDI
N OBCYKJAEHHUE

Overall disorder indicators / O0uIHe moKa3areau
HApyLIECHUH

Differences in the severity of mental development and
adaptation disorders were found between groups of children
born to mothers with/without pregravid preparation (Table 1).
In children born after unprepared pregnancy, the overall dis-
order indicator was higher particularly being generally more
pronounced for anxiety, attention problems, motor awkward-
ness, hyperactivity and internalization problems (fears, ob-
sessions, etc.).

Moreover, they had also higher overall disorder rate for all
neuropsychological tests compared with those born to moth-
ers after pregravid preparation showing affected gnosis, pho-
nemic hearing, understanding of reversed speech and speech
logic. In addition, during examination situation, they were
less oriented?, less adequate® and critical®, so that such diffi-
culties peaked while performing intellectual tests in general,
especially logical operations (exclusion of concepts). Similar
problems were found during subtests of WISC methodology.
Difficulties in performing “Encryption” indicate insufficient
volume and distribution of attention, poor coordination of
movements and the speed of new skills formation. Errors
in the performance of the “Missing details” subtest indicate
deficiencies in visual perception and attention concentration,
whereas the “Arithmetic” subtest points at the lack of con-
centration of arbitrary attention, insufficient intelligence and
clarity in operating numerical material.

Thus, the revealed differences suggest that the children
born to mothers whose pregnancy was accompanied by op-
timization of antiepileptic treatment and prevention of preg-
nancy pathology showed fewer problems in further develop-
ment and adaptation.

Correlation analysis / KoppeasaiuoHHbIH
aHAIU3

The results of the correlation analysis also confirmed the
importance of preparing mothers suffering from epilepsy for
a childbirth (Fig. 1). Negative correlations were found be-
tween pregravid preparation and the severity of the following
developmental disorders in children:

— motor awkwardness and attention problems were less
pronounced in children born to mothers underwent pregrav-
id preparation.

— they made fewer mistakes while performing intellec-
tual tests, speech tests (for understanding reversed speech,
grammar and logic of speech), operated better with numeri-
cal material (“Arithmetic” subtest) and had more developed
phonemic hearing.

Two-factor analysis of variance /
JAByX(paKTOPHBII TUCIIEPCHOHHBIH AHATH3

We assumed that the preparedness to delivery in women
with epilepsy is essential for child's mental development not
only in the short term, but also in the long term —i.e., to some
extent, it is one of the compensation factors for disorders of

"The Achenbach questionnaire was translated and adapted by T.V. Kornilova, E.L.Grigorenko, S.D. Smirnov at Vygotsky National
Research Center "DAR" (Moscow) and The Yale Child Study Center (New Haven, USA), version EG — 1-2.

2 QOrientation is a parameter that reflects how correctly a child names his age, class, date and month of birth, address, first name and
patronymic of the parents, place of residence at the moment, the current time of the year and the date of the examination.

3 Adequacy is a parameter that reflects how child can control his behavior and how it corresponds to the examination situation.

4 Criticality is a parameter that reflects how much a child is interested in the results of an examination and adult's assessments, treats his
mistakes adequately, worries, tries to correct himself, and formulates problems at school and at home (from the age of 9).

https://epilepsia.su
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Table 1. Disorders of mental development, abilities and intelligence in children depending on maternal pregnancy preparedness

Ta6auna 1. HapymeHus ICUXUYECKOro Pa3BUTHS, CIOCOGHOCTEN U MHTEIJIEKTA Y IETEH B 3aBUCUMOCTHU OT MOJTOTOBIEHHOCTH
MaTepH K 6EPEMEHHOCTH

Unprepared Prepared p (Mann-Whitney
pregnancy pregnancy U test value) /
Developmental parameters / (mean rank) / (mean rank) / 3HalMoCTE
MapameTpbl pa3BuTua HenoprotoBnennas | MoarotoBnenHas T T
6epeMeHHOCTb 6epeMeHHOCTb Mauug—Vul:Hu
(cpepHuii paHr) (cpepHwuii paHr) P
Mental development disorders (CBCL) / HapylueHnsi ncuxun4eckoro =46 n=42
pazsutus (CBCL) B -
Anxiety / TpeBOXHOCTb 49,09 39,52 0,079 (tend/TeHpn)
Attention problems / [po6sieMbl BHUMAaHUS 49,83 38,67 0,040*
Internalization problems / lHTepHanu3aLnoHHble NPO6IIEMbI 49,32 39,23 0,064 (tend/TeHp)
Overall problem indicator / O6wmnit nokasatens npo6sem 49,20 39,36 0,071 (tend/Tenp)
Abilities and mental development (ADHD and behavioral dysfunctions
questionnaire) / Crioco6HOCTH 1 ncuxnyeckoe passutne (aHkera CLBI n=31 n=22
U MOBEJEHYECKNX PACCTPOVICTB)
Motor awkwardness / MoTopHas HeIOBKOCTb 31,83 22,67 0,032*
Hyperactivity / [nnepakTuBHoCTb 31,05 23,76 0,094 (tend/TeHp)
Neuropsychological tests / Heviiponicuxonoruyeckue npoobbl
General characteristics — orientation / 0611as xapakTepucTmka —
OpUEeHTUPOBKA 46,80 39,88 0,071 (tend/Tenp)
(n=45/41)
General characteristics — overall indicator (orientation, adequacy,
criticality) / O6was xapakTepucTiika — CyMMapHblii nokasaTenb
(OpPMEHTNPOBKA, KPUTNYHOCTb, aAEKBATHOCTb) 48,07 39,64 0,084 (tend/Tenn)
(n=45/42)
Gnosis — overall indicator / THO3uC — cymMMapHbIi NoKasarelib
(n=45/41) 4754 39,06 0,081 (tend/TeHn)
Understanding of addressed speech / loHrmaHne 06paLleHHON peyn N
(n=44/42) 46,36 40,50 0,014
Phonematic hearing / ®oHemaTn4eckuii cnyx
(n=18/7) 14,56 9,00 0,097 (tend/TeHn)
Speech — understanding logic / Pe4b — noHMMaHne norukm "
(n=31/26) 32,18 25,71 0,036
Intelligence — exclusion of concepts / VIHTensieKT — nckn4eHne
MOHATURA 44,98 36,03 0,026*
(n=40/40)
Intelligence — overall indicator / IHTennekT — cymmapHslil nokasartesb *
(n=40/39) 45,24 34,63 0,022
Overall disorder indicator / 061t noKkasaTenb HapyLeHui N
(n=45/42) 49,87 37,71 0,024
Intellectual subtests (WISC) / VintennektyanbHble cyotectsl (WISC) n=31 n=22
Arithmetic / ApucpmeTtuyeckun 21,90 32,77 0,010*
Missing details / HepocTatowue getanu 23,20 31,96 0,039*
Encryption / LLndpoBka 22,98 29,98 0,095 (tend/Tenn)

Note. * Statistically significant differences at the level of p<0.05; "tend" — differences found at the level of statistical trend (p<0.10).

The number of children for neuropsychological tests is shown in brackets (unprepared pregnancy / prepared pregnancy) due o the testing specifics: a unique
set of tools is applied for each age groups while conducting neuropsychological diagnostics — the older a child, the more lests are available allowing to compare
mean indicators regardless of age (in this regard, the number of participants assessed in each individual test differs in study groups). The data highlighted

in bold indicate a greater degree of mental development disorders, a greater number of errors while performing neuropsychological tests, and worse
performance in intellectual subtests. CBCL — Child Bebavior Checklist; ADHD — attention deficit and byperactivity disorder; WISC — Wechsler Intelligence Scale
Jor Children.

IIpumeunanue. * Cmamucmunecku 3Havumole pasiudus nayposre p<0,05; «meno» — Pa3iunus, OOHAPYIceHHble Ha YPosHe
cmamucmureckotl meroeryuu (P<0,10).

Jna Hetiponcuxonroeuneckux npood Koiuuecmeo 0emetl yKasaro 6 CKoOKax (Henod2omoeneniasn 6epemeniocms / noo20moeneHnan 6epementocns)

6 C6A1314 C OCOOCHHOCMAMU MECMUPOBAHUA: NPU NPOBEOCHLL HELPONCUXONO2UMECKOLL OUAZHOCMUKL 0JL5 KANHCO020 B03DACA NOOOUPACTNCA YHUKAILHYILL
HAOOP UHCMPYMEHINOB — Hem cmapiue peberor, mem 6onsiue mecmog s 1ezo0 O0CMYNHO, NPLL IMOM B03MONICHO CPABHUIMG YCPeOHeHHble NOKA3AME
6He 3ABUCUMOCTILL O BO3PACNA (MOIMOMY 2DYNIbL PASIUHIBL N0 KOSUHECINGY YUACIHIUKOB 6 KANICOOM OMOCTbHOM Mecme). BoioeseHble NOLYICUPHOIM
wpUPGmom oanmsLe C6UOCMebCMEYoN 0 GONbIULETL CIeNeHi 6bIPANCCHHOCILL HAPYULEHIUL NCUXUMECKO20 PA3EUMILL, DONLULEM KOJUUECNEE OUUOOK
NPU 86INOJIHEHUL HELIPONCUXOIO2UMECKUX 1POO U XYOULeM BLINOIHCHUL UHMEANCKMYANbHbLX CYOmecmos. CBCL (anan. Child Bebavior Checklist) —
Konmponsmosiii rucm nosedenus peberra; GBI — cunopom oepuruma snumarus u unepaxmuerocmu; WISC (anen. Wechsler Intelligence Scale

Jfor Children) — memoouxa uccnedosanus unmennexma/l. Bexcaepa.
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Neuropsychological tests / Heiiponcuxonornyeckue npoosbl
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MHTennekt

Intelligence —
exclusion of concepts /

VIHTeNneKT — NCKII04eHne \—0,260*
MOHATNIA .
- N *
Speech 0,251

understanding grammar /
Peyb — noHumaHue
rpaMmmatukmn

Speech —
understanding logic /
Peyb — noHumanune
NOTNKI

Understanding
of addressed speech /
[ToHUMaHWe 06paLLieHHO
peyn

Phonematic hearing /
®oHeMaTN4eCcKuin cnyx

—— Direct (positive) correlation (p<0.05) /
Mpamas (nonoxutenbHas) koppenayus (p<0,05)

Prepared pregnancy /
MoarotoBneHHas
6epemMeHHOCTb

Intellectual subtests / VIHTennekTyansHble Cy6TeCTbI

Arithmetic /

ApnchmeTnyeckuii Abilities and mental

development / Cnoco6HocTM
1 MCUXMYECKOE pPa3BUTUE

Motor awkwardness /
MOTOpHaH HENOBKOCTb

0,360**

Mental development disorders
(mother's assessment) /
HapyLweHus ncuxmn4eckoro
Pa3BUTIA NO OLLEHKE MaTepm

Attention problems /
[po6nembl BHUMaHNA

---- Inverse (negative) correlation (p<0.01) /

O6patHas (oTpuuatenbHas) koppensuus (p<0,01)

Figure 1. Correlations between mental development disorders in children and pregnancy preparedness in women with epilepsy

PucyHok 1. Koppenanun Mex/1y HAPYIEHUAMU IICUXUYECKOIO PA3BUTHS IETEI U TOAIOTOBICHHOCTBIO K OEPEMEHHOCTH KECHIUH

C 3ITHJICTICUEN

child's mental development, if they were observed in an ear-
lier developmental period.

To assess the long-term effects of pregravid preparation
on child's mental development, a two-factor analysis of vari-
ance was conducted, taking into account the influence of two
factors simultaneously — a child age and pregravid prepara-
tion. We were interested as to how compensation for devel-
opmental disorders occurred at similar age in children who
were born to paired mothers with/without pregravid prepa-
ration. For this purpose, it was necessary to make micro-age
sections and, accordingly, to stratify children from prepared
and unprepared pregnancy cohorts into three age groups
(3—4 years, 5-6 years and 7-9 years). Conducting two-factor
analysis of variance, the study data were obtained with a high
level of statistical significance.

The age dynamics related to the severity of mental health
and adaptation disorders in children is presented in plots
(Fig. 2) highlighted by the “multidirectional dynamics” for de-
velopment and compensation disorders found in most cases.
At early age (3—4 years), children from unprepared pregnan-
cy group had more pronounced disorders symptoms, but at
the same time these two groups do not differ so significantly
between each other. However, by the age of 5-6, they seem
to reverse places: children born to mothers undergone pre-

https://epilepsia.su

gravid preparation, on the contrary, show more pronounced
symptoms, but as early as at primary school age (7-9 years)
had sharply decreased severity of disorders symptoms sug-
gesting about compensation for the defect and equalization
of developmentally delayed mental functions.

At the same time, at this age (7-9 years), the children born
to mothers without prior pregravid preparation showed great-
er isolation (p=0.019) and anxiety (p=0.015) level, more pro-
nounced attention problems (p=0.026), aggression (p=0.015)
and socialization disorders (p=0.017). They were also char-
acterized by higher severity rate for internalization problems
(fears, anxiety, isolation, etc.) (p=0.007), externalization (de-
linquent, aggressive behavior, oppositional defiant behav-
ior) (p=0.031), as well as greater overall problems indicator
(p=0.006).

A similar dynamic pattern in developing mental functions
is observed in premature infants, and has been called the
“false start” phenomenon described by S. Bluml et al. [17] and
confirmed in the study by N.I. Bakushkina and E.R. Isaeva [18].

S. Bliml et al. examining premature vs. full-term infants
lacking any brain injuries showed that the process of syn-
chronization of maturation for brain white and gray matter is
disrupted. It has been found that physiological changes and/
or stimulating factors can trigger the premature or “false” on-

Epilepsy and Paroxysmal Conditions
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Figure 2. Age dynamics for severity of mental development and adaptation disorders in children depending on pregravid
preparation for mothers with epilepsy:

a — isolation; b — anxiety; ¢ — socialization disorders; d — attention problems; e — aggression; f — internalization problems;
g — externalization problems; h — overall problem indicator

PucyHoK 2. Bo3pacTHas JUHAMUKA BBIPAKEHHOCTU HAPYIMIEHUH IICUXUYECKOI'O PA3BUTHA U aJANITAIIUH Y IETEN B 3aBUCUMOCTH
OT IIPOBEAEHUA MATEPAM C AMUIIENICUEN IPETPABUIAPHON IOATOTOBKHU:

a — 3AMKHYTOCTB; b — TPEBOXKHOCTB; € — HAPYIIEHNS COINATU3AIY; d — Tpo61eMbl BHUMAHUS, € — arpeccus; f — mpobiemsr
WUHTEPHATN3AINN; g — TPOGIEMBI IKCTEPHATH3AIINH, h — 061munit MoKazaress IpobIeM

anunencusa n napokKcuamalsbHble COCTOAHUA https://epilepsia.su

305



.>>))_\.\

SMUAENCUS &Y,
2923 Tom 10 N2 2 b CocTOMMA 3 Ehu

306

set of specific developmental events. The authors suggested
to call this phenomenon a “false start” implying a profound-
ly increased biochemical processes determining brain white
matter maturation followed by an abnormal decline (rela-
tive to the normal trajectory) in intensity of such processes.
That is, the function begins to emerge even before it is ready
for development. This process is mainly observed in brain
white matter. The authors prove that even in infants “with
unremarkable MRI scans” the biochemical profile of key me-
tabolites associated with axon development, energy metab-
olism and membrane generation becomes changed. Hence,
even in infants in whom magnetic resonance imaging reveal
no external signs of abnormality, such data suggest that the
cellular processes supporting brain development can be al-
tered [17].

In addition, it was shown that prematurity had none/little
effect on metabolic processes in the brain. Early birth only
affected some metabolites in the white matter presumably
suggesting that it also acts on the timing and synchroniza-
tion of developmental processes. 0. Kapellou et al. empha-
size that “prematurity does not damage the cerebral cortex
in isolation, but disrupts the coordinated growth of the en-
tire brain” [19].

The peak synaptogenesis begins at 34 weeks and contin-
ues in the early postnatal period [20]. Its dynamics differ at
individual measurement points in various cortical areas both
in infancy and older age [20, 21].

N.I. Bakushkina and E.P. Isaeva [18] conducted a longitudi-
nal study and identified special trajectories for development
of cognitive functions influenced by periods of synaptogen-
esis in the primary sensory and prefrontal cortex observed
in premature vs. full-term infants aged 3 months to 3 years.
It has been proven that these trajectories are influenced by
periods of synaptogenesis — phases (during the period of
maximum synapse formation or post-peak state) occurring in
those brain areas that are responsible for relevant functions.
Premature infants demonstrate normal development during
peak synaptogenesis, whereas in post-peak periods — lower
rates of cognitive development, receptive communication,
and development of fine and large motor skills compared
with full-term infants. Differences in neurocognitive devel-
opment in most premature infants are leveled without any
intervention: by the age of 14 months — for receptive com-
munication and large motor skills, by 24 months — for fine
motor skills [18].

We suggest that a similar effect may be observed in chil-
dren born to mothers with epilepsy, as a long-term result of
AED-related teratogenic effect on child’s neurocognitive de-
velopment because synaptogenesis processes occur not only
early, but also at later age. This is evidenced by uneven men-
tal development, which proceeds differently at similar age
in children born to mothers after prepared and unprepared

https://epilepsia.su

pregnancy. Moreover, it underlies the dynamic development
of both a set of mental functions as “prerequisites of intel-
ligence” (gnosis, praxis, neurodynamics), and its more inte-
grated structures particularly speech and intelligence.

Whereas at early age, differences between these two
groups of children are observed in developing basic mental
functions, then by the age of 7-9, differences in social and
psychological functioning (problems of socialization, inter-
nalization, externalization, etc.) become apparent —i.e., “sec-
ondary” social adaptation disorders.

We obtained similar results while using the clinical scale
for detecting symptoms of ADHD and other behavioral disor-
ders modified by N.N. Zavadenko (Fig. 3). By the age of 7-9,
children born to mother after unprepared pregnancy showed
more marked cerebrastenic symptoms, psychosomatic dis-
orders, fears, impaired oral speech, attention deficit, emo-
tional-volitional disorders, behavior problems, oppositional
and aggressive reactions.

We found similar dynamics while assessing the level of
mental development in children using neuropsychological
methods. But if in the first two cases the mothers self-as-
sessed the mental development and adaptation of paired
children by using CBCL and a questionnaire to identify symp-
toms of ADHD and other behavioral disorders (modified by
N.N. Zavadenko), then in this case the Wexler test and neuro-
psychological data are considered an objective assessment.

We found that by the age of 7-9 years, children born to
paired mothers not underwent pregravid preparation were
less compensated than those children born after prepared
pregnancy. Despite that after unprepared pregnancy children
in the older preschool age coped well enough with tasks, at
primary school age they lagged behind in the development
of basic mental functions, which are traditionally considered
“prerequisites of intelligence”.

Firstly, children born to mothers without pregravid prepa-
ration were less oriented and behaved less adequately in the
examination situation (Fig. 4). Secondly, they lagged behind
in the development of general gnosis particularly subject
(naming of objects) and spatial (spatially oriented figures)
gnosis (Fig. 5). In addition, the level of speech development
was generally better in children born to mothers underwent
pregravid preparation (Fig. 6).

Despite that at early age (3—4 years old), children after
unprepared pregnancy made much more mistakes in logi-
cal tests (isolating the meaning of plot pictures), neverthe-
less, by preschool (5-6 years old) and primary school age
(7-9 years old) they were able to compensate for and almost
did not differ from each other (Fig. 7).

Thus, the results of two-factor analysis of variance
showed that severe problems of mental development and
adaptation were observed as early as at the age of 3—4 years
old in both groups, however, compensatory capabilities were

Epilepsy and Paroxysmal Conditions
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Figure 3. Age dynamics in attention deficit hyperactivity disorder and other behavioral disorder symptoms in children depending
on pregravid preparation for mothers with epilepsy:
a — cerebrastenic symptoms; b — psychosomatic disorders; ¢ — anxiety, fears and obsessive behavior; d — speech disorders;
e — attention deficit; f — emotional-volitional disorders; g — behavioral disorders; h — aggression and oppositional reactions

PucyHOK 3. BO3pacTHAs AMHAMUKA CUMIITOMOB CHHZIPOMA IE(DUIINTA BHUMAHUS U I'UIIEPAKTUBHOCTU U IPYTUX OBEJCHYCCKUX
PACCTPONCTB Y IETEI B 3aBUCUMOCTH OT IIPOBEACHUS MATEPAM C SIUJICIICUEI IIPEIPABUAPHON IOAIOTOBKMU:

a — 11epe6PACTEHNYECKUE CHMIITOMBL, b — IICHXOCOMATHYEeCKHE HAPYIIEHMNS; € — TPEBOTA, CTPAXH 1 HABI3UMBOE MTOBE/ICHIICE;

d — HapyIIeHNA YCTHOI peun; € — Ae(UIINT BHUMAHHS, f — SMOIINOHATLHO-BOIEBBIE HAPYIIEHNS; § — PACCTPOMCTBA MOBEICHNU,
h — arpeccHBHOCTD 1 ONIMO3UITMOHHBIE PEAKITHH

anunencusa n napokKcuamalsbHble COCTOAHUA https://epilepsia.su

307



2024 Tom 16 N2 4 and Paroxysmal

'>))>-\A

e N,
Conditions Ay Afnversary

EPILEPSY

<

308

Overall indicator /

Orientation / OpueHTMpoBKa Adequacy / AnekBaTHOCTb CymMapHblii noKasatens

1,04

= = =

H H =

@ 0,6 1 o 0,6 ]

- s £ 0,8

™ ™« ™«

[t} [-L] [-*]

= = =

EZ 0v4 1 E 0,4 b E

2 2 2 0,64

(&) (&) (&)

P 2 P

2 02 g 021 S o4l

= = s

> > >

= = =

S S S

= 0,01 = 0,0 1 = 0,21

3-4years  5-6years 7-9years 3-4years  5-6years 7-9years ) ) A
old/ old/ old/ old / old/ old / 3“(‘)%‘*/”5 5“;"(;9/”5 7‘?)'{’6/”5
3-4 roga 5-6 net 7-9 net 3-4 ropa 5-6 net 7-9 net 3-4roga 5.6 net 7.9 net
Age group / BospacTtHas rpynna Age group / BospacTtHas rpynna Age group / BospacTHas rpynna
a b C

Pregravid preparation / perpasuaapHas nogrotoBka
——— Yes/[la ——— No/Her

Figure 4. General characteristics of behavior during the study in children depending on pregravid preparation for mothers with epilepsy:
a — orientation; b — adequacy; ¢ — overall indicator of general characteristics (orientation, criticality, adequacy)

Pucynox 4. O6mas XxapakTepUCTHUKA IIOBEAECHUA BO BPEMA UCCAEAOBAHNA Y JETEN B 3aBUCMMOCTH OT IIPOBEAECHUA MATEPAM
C BMUJIETICUEN IIPErPABULAPHON IIOATOTOBKH:

a — OPUEHTHPOBKA; b — a7IEKBATHOCTD; € — CYMMAPHBII TTOKA3aTEb OGN XaPAKTEPUCTUKN (OPHEHTHPOBKA, KDUTHYHOCTD,
AJIEKBATHOCTD)
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Figure 5. Dynamics of gnosis development in children depending on pregravid preparation for mothers with epilepsy:
a — subject gnosis; b — spatially oriented figures; ¢ — overall indicator of gnosis development

PHCYHOK 5. JUHAMUKA PA3BUTUA THO3UCA Y J€TEU B 3aBUCUMOCTU OT IIPOBECHUSA MATEPAM C SIUJICIICUEN IIPErPABULAPHOM
MHOATOTOBKHU:
a — [IPEIMETHBII THO3UC; b — TPOCTPAHCTBEHHO OPUEHTUPOBAHHBIE (DUT'YPBL; € — CYMMAPHBIH [TOKA3ATENIb PA3BUTHS THO3UCA

https://epilepsia.su Epilepsy and Paroxysmal Conditions



OpuruHanbHble ctatbm / Original articles

Speech / Peub

= 0,8+
F
A
% 0,61
(-4}
=
-
&
& 041
P
4]
=
S 0,2
=
-]
-5
=

0,0

3-4years 5-6years 7-9years
old/ old/ old/
3-4 roga 5-6 net 7-9 net

Age group / Bo3spactHas rpynna

Pregravid preparation / lperpasupapHas noaroToBka
—— Yes/[la ——— No/Her

Figure 6. The level of speech development in children
(overall indicator) depending on pregravid preparation
for mothers with epilepsy

PucyHOK 6. VPOBEHb PA3BUTHS PEYH Y JICTCH (CYMMAPHBII
MOKA34TEJIb) B 3dBUCUMOCTH OT IIPOBEJICHUA MATEPAM
C AMUJIETICUEN MTPErPABUIAPHON ITOTIOTOBKU

better in children born to mothers undergone pregravid prep-
aration. It suggests that children in both groups were affected
by AEDs, but in prepared pregnancy group, pregravid prepa-
ration helped to ameliorate such an affect and enhance com-
pensatory reserve®.

Predictors of a child's mental development
disorders / IIpeTUKTOPHI HAPYIICHHU
IICHXHYECKOTO PA3BUTHUSA PeOEHKA

The regression analysis results revealed a number of
disorder predictors for further child's mental development.
Among all pregnancy complications, toxicosis of the first
half along with pre-pregnancy seizures and lack of pregnan-
cy preparation exerted most destructive effect. In such case,
children showed the greatest number of problems in various
areas of mental development (Fig. 8a). Conversely, conduct-
ing pregravid preparation in focal epilepsy, but not in the case
of artificial feeding, are predictors for a child's potential to
successfully cope with “Arithmetic” subtest requiring to con-
centrate arbitrary attention, ingenuity, and precise operation
of numerical material (Fig. 8b).

Thus, pregnancy planning and pregravid preparation for
mothers with epilepsy are crucial factors for preventing neu-
robehavioral teratogenesis, which lower risk of child’s disor-
ders, thereby increasing its potential for mental development.

Plot picture meaning / CMbicn CHOXETHbIX KApTUHOK

o -
oo (=)
A .

o
o
L

Mean values / CpegHue 3HaveHus

3-4years  5-6years 7-9years

old/ old/ old /
3-4 ropa 5-6 net 7-9 net

Age group / Bo3pacTtHas rpynna

Pregravid preparation / lperpasupapHas noarotoBka
—— Yes/[la ——— No/Her

Figure 7. Level of understanding plot picture meaning in
children depending on pregravid preparation for mothers
with epilepsy

PucyHOK 7. YPOBEHb IOHUMAHUS CMBICJIA CIOKETHDIX
KAPTUHOK y IETEN B 3dBUCUMOCTH OT IIPOBE/ICHUSA MATEPAM
C AMUJIETICUEN ITPErPABUIAPHOM ITOATOTOBKU

Moderator analysis / AHAJIN3 MOZIEPATOPOB

As aresult of the moderators’ analysis, we also discovered
that pregravid preparation was a moderator of epileptic sei-
zures and pregnancy complications (toxicosis) in the mother
on further mental development and adaptation of paired chil-
dren. Eleven moderators were identified.

Seizures during pregnancy are a predictor of emergence
of a large number of further child’s mental development dis-
orders particularly somatic issues, attention disorders, mo-
tor awkwardness, externalization problems, including ag-
gression (Fig. 9). Conducting pregravid preparation markedly
lowers predictive power of this effect.

It was also found that toxicosis is a predictor for emerging
further child’s externalization problems including aggression,
delayed development of neurodynamics, orientation, adequa-
cy and criticality in neuropsychological examination (Fig. 10),
whereas conducting a pregravid preparation significantly re-
duces the predictive power of this effect.

Relevance and prospects of research /
AKTYyaJTbHOCTH H II€PCIIEKTHBHI HCCICTOBAHUM

The presented report assessed a role of pregravid prepa-
ration on child’s mental development due to the lack of data
regarding neurobehavioral teratogenesis in children born to

S Luria neuropsychological batteries (adapted by Glozman) are standardized for each age. A child whose development corresponds to
the age norm should successfully cope with the test, i.e. the number of errors should be 0. Figures 4-7 show that this is far from the
case: children in all age groups made mistakes, but by the age of 7-9, those whose mothers had undergone pregravidar preparation

were better “aligned” in their mental development.

anunencus n NapokcnamMasibHble COCTOSAHUS
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Toxicosis in the 1t half
of pregnancy / Tokcnko3

\1—|7| MOM0BUHbI 6epemeHHocw|) R=0,486; R?=0,236

4 No seizure control
before pregnancy /

OTCyTCTBIE KOHTPONA Overall
\_pUCTYNOB 10 6EPEMEHHOCTM ) problem indicator /
N 061wuin
Unprepared pregnancy / nokasaresb npo6nem
HenoaroToBneHHas
6epeMeHHOCTb

—— Positive predictor (a described pattern is typical to high values
of the independent variable) / MonoxuTensHblit npegukTop
(naHHas 3aKOHOMEPHOCTb XapaKTepHa Npu BbICOKMX 3HAYEHUAX
3TOW HE3aBUCUMOIl NEPEMEHHON) a

Prepared pregnancy /
oaroToBNeHHas
6epeMeHHOCTb

R=0,631; R*=0,398

Artificial feeding /
VickyccTBeHHOE
BCKapM/I1BaHue

Arithmetic /
ApuchmeTnyecKuin

Focal epilepcy /
dokanbHas opma
anunencun

- J

- --- Negative predictor (at low values or absence of this independent
variable) / OTpuuatenbHbIi NpesUKTOp (NPU HU3KUX 3HAYEHUSAX
WNK OTCYTCTBUN [aHHOW HE3aBUCHMON NEPEeMEHHON)

b

Figure 8. Predictors of mental development disorders in children born to mothers with epilepsy:
a — predictors of total number of developmental and adaptation problems; b — predictors of ability to operate with numerical

material.

R — coefficient of multiple correlation; R? — coefficient of multiple determination. Above the arrows, values of beta-coefficients are indicated

demonstrating the “contribution” of this specific variable to overall regression

Pucynox 8. [IpeIMKTOPbl HAPYIIEHU I IICUXUYECKOTI'O PA3BUTUSA Y JJETEH, POXKICHHBIX MATEPAMU C SIUJICTICUCH:
a — IPEAUKTOPBI OOIIETO KOJIUYECTBA IPOGIIEM PAZBUTHS U ANANTALNY; b — IPEJUKTOPBI CHOCOGHOCTH OLIEPUPOBATD

YU CJIOBBIM MATCPUAJTIOM.

R — KO3(pPUIMEHT MHOKECTBEHHOM KOPPENAUY; R? — KoauIneHT MHOKECTBEHHOM JIeTepPMUHAIMN. Ha/l CTPEIKAMU YKA3aHbI 3HAUCHUS 6€Ta-
KO3(PPUILHUEHTOB, KOTOPBIE JECMOHCTPUPYET «BKJIA/l» IdHHOM IIEPEMEHHOM B OOIYIO PEI'PECCUIO

women with epilepsy. This type of studies is an interdisciplin-
ary that accumulates efforts and integrates data from several
groups of specialists — psychologists, neurologists and ob-
stetricians-gynecologists, which is challenging. Despite be-
ing highly demanded and due to its practical significance for
clinical practice, this research field is in infancy and has not
yet fully achieved scientific potential [22].

The results of previous studies regarding mental and intel-
lectual development in children born to mothers with epilepsy
are very contradictory. It is worth mentioning that attention
was primarily drawn to delayed psychomotor development,
behavior problems in children who are exposed to various
teratogenic factors in utero due to maternal epilepsy [23]. In
the works conducted by Russian and foreign researchers, it
was revealed that mothers with epilepsy who received old-
generation AEDs were more likely to give birth to children
with congenital malformations, e.g., spina bifida, hypospa-
dias, congenital heart defects [24]. Unfortunately, the impor-
tance of publications on congenital malformations in mater-
nal epilepsy still remains relevant [25].

Changes in AEDs spectrum used during pregravid prepa-
ration and pregnancy affected incidence of congenital mal-
formations, the frequency and pattern of neurocognitive dis-
orders in children born to mothers with epilepsy. According
to the European Registry of Pregnancy in Epilepsy, the ad-
ministration of lamotrigine dominates, whereas use of old-

https://epilepsia.su

er-generation AEDs declines [2]. The usage of lamotrigine is
associated with no negative effect on mental development in
children born to mothers with epilepsy

A modern trend in the reproductology of epilepsy has be-
come a strategy focused on average reproductive behavior. In
the cohort, the average age of mothers at birth is 27 years old,
with average epilepsy duration comprising 15 years. The pre-
dominance of epilepsy onset at puberty and the long disease
length increase a risk of developing reproductive endocrine
disorders and substantiate a need to study hormonal profile
within pregravid preparation [9]. Taking into account the high
frequency of endocrine infertility in epilepsy, assisted repro-
ductive technologies have become more widely used. Thus,
new directions are being created while assessing neuropsy-
chological development in children born to mothers with epi-
lepsy by using assisted reproductive technologies [26].

Pregravid obstetric and gynecological preparation re-
duces the incidence of complications during pregnancy as
well as risks of fetal pathology. A positive factor in pregrav-
id epileptological preparation is the predominance of preg-
nancy occurring during AED monotherapy. The commitment
to undergoing pregravid preparation characterizes the cur-
rent trends in obstetric and gynecological practice in Russia
and worldwide. Pre-pregnancy counseling (with further PP)
should be carried out for all women of reproductive age at
any planned and unscheduled visit [1].

Epilepsy and Paroxysmal Conditions
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Pregravid Pregravid
preparation / preparation /
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NnoAroToBKa noaroToBka
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1 1
; i lMpuctynbl BO Bpema )
Seizures during ! - Overall pucy! p ' Somatic problems /
pregnancy / 2 disorder indicator / GepemenHocTn / v CoMaTieckue
MpUCTYNbI BO Bpems | 06wpwit nokasatens Seizures during " po6REMs
6epemMeHHoCTI HapyLeHni pregnancy
[R? [F [ [ d2 [ | [R? [F [ df [ di2 P |
[0,0555 | 55433 | 1,0000 | 84,0000 | 0,0209 | [0,0455 | 4,4561 [ 1,0000 | 84,0000 [ 0,0377 |
a b
Pregravid Pregravid
preparation / preparation /
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i i
1 1
Seizures during ! ) Seizures during ! Motor awkwardness /
pregnancy / \4 Attention problems / pregnancy / \4 MoTopHas
[MpucTynbl BO Bpems Mpo6nembl BHUMaHUS MpucTynbl BO Bpems
HENOBKOCTb
6epeMeHHOCTH 6epeMeHHOCTH
[R? [F [ dfi [ di2 [p | [R? [F [ df [ df2 [p |
[0,0643 | 6,4560 | 1,0000 | 84,0000 |0,0129 | [ 10,0903 | 5,9557 | 1,0000 | 50,0000 [0,0183 |
C d
Pregravid Pregravid
preparation / preparation /
MperpaBuaapHas lMperpaBnaapHas
NnoAroToBka NnoAroToBka
i i
Seizures during i Vot cwardness / Seizures during \ Externalization
pregnancy / v . 0 or'\jliw wardness pregnancy / v R problems /
MpUCTYbI BO BPEMS 0TOpHaA MpUCTYNbI BO BPEMS JKCTepHANN3ALMOHHbIE
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[0,0753 | 4,7604 | 17,0000 | 50,0000 | 0,0338 | ["0,0644 | 6,0797 | 1,0000 | 84,0000 | 0,0157 |
e f
Pregravid
Figure 9. Moderators of maternal epileptic seizures impact preparation /
n a child’s subsequent mental development and adaptation: flperpasAapHzs
onac s subseque ental development and adaptation: noaroToBKa
a — probability of mental development and adaptation i
disorders (moderator 1); b — probability of somatic problems i
. . 1
(moderator 2); ¢ — probability of attention disorder (moderator Seizures during !
ili i pregnancy / A4 Agression / Arpeccus
3); d — probability of motor awkwardness due to seizures before MpUCTYbl BO BpEMS > Ag p
pregnancy (moderator 4); e — probability of motor awkwardness 6epeMeHHOCTY
due to seizures during pregnancy (moderator 5); f — probability " F 4 T 0 |
of externalization problems (oppositional defiant disorder, [0,0707 76,7009 | 1,0000 | 84,0000 | 00114 |
delinquent behavior, aggression) (moderator 6); g — probability
of aggression (moderator 7). g

R? - coefficient of multiple determination (what percentage of the sample is
accounted for by independent variable); F — statistical criterion;

df1, df2 — degrees of freedom; p — significance level

PucyHOK 9. Mogeparopbl BAUAHUS SMUIECITHYECKUX

— Positive predictors /

--- Negative moderators /

MonoxutenbHbIe NPEANKTOPbI

MPUCTYIIOB Y MATEPH HA JIAJIbHEHIIEE ICUXMYECKOE PA3BUTHE U 4/IANTALINIO PEOCHKA:
a — BEPOATHOCTD MOSBJICHUS HAPYIICHNI IICUXUYECKOTO PA3BUTHA U 4/IaTAITK (Moziepatop 1); b — BepOSTHOCTD TOSIBIICHS
COMATHUYECKUX TPOOBIEM (MOJIEPATOP 2); € — BEPOATHOCTD HAPYIICHMSI BHUMAHUS (MOiepaTop 3); d — BEpOSITHOCTh BOSHUKHOBEHHSI
MOTOPHO¥ HEJIOBKOCTHU M3-32 IPUCTYIIOB IO 6EPEMEHHOCTH (MOZIEPATOP 4); € — BEPOSITHOCTb BOZHUKHOBEHUS MOTOPHOI
HEJIOBKOCTH U3-32 IIPUCTYIIOB BO BpeMs 6EPEMEHHOCTH (MOAICpATOP 5); f — BEpOATHOCTD MOSBACHUS SKCTCPHANTU3AITHOHHBIX
POGIIEM (OTIIIO3UITHOHHO-BBI3BIBAIONIEE PACCTPOUCTBO, ICTUHKBEHTHOE MOBEICHUE, ATPECCUBHOCTD) (MOAEPATOP 6);

g- BCpOHTHOCTb TIOABJICHH A
arpeccuu (Mogeparop 7).

OTpuyaTenbHbIe MOEpPaTopbl

R? — KO3 PUIMEHT MHOKECTBEHHOM IETEPMUHAIIMH (KAKOH TPOIEHT BBIGOPKM OObACHAECTCA BIMAHUEM HE3ABUCUMOM IEPEMEHHON); F — cTaTnCTHYecKnii

kputepuit; dfl, df2 — crenenn cBO60/bL; p — YPOBEHb 3HAUMMOCTH
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— Positive predictors /

MonoxuTenbHbie NpeAnKTOPbI

- - - Negative moderators /

UTpVII.IaTeHI:HbIe mopepartopbl

Figure 10. Moderators of maternal toxicosis impact on further child’s mental development and adaptation:
a — probability of externalization problems (moderator 8); b — probability of aggression (moderator 9); ¢ — probability of delayed
neurodynamics development (moderator 10); d — probability of manifestation of insufficient orientation, adequacy and criticality

(moderator 11).

R? - coefficient of multiple determination (what percentage of the sample is accounted for by independent variable); F — statistical criterion; df1, df2 — degrees of

freedom; p — significance level

PucyHox 10. MogiepaTopbl BIUAHUA TOKCUKO34 Y MATEPH Ha JaJIbHEMIIEE IICUXUYECKOE PA3BUTHE U 4/IaNITALIMIO DEOCHKA:
a — BEPOSITHOCTB MOSIBJICHIUS SKCTEPHATN3AIUOHHBIX IPO6IEM (MOzicpaTop 8); b — BEpOATHOCTD MOSBICHUS AIPECCUT
(MozaepaTop 9); € — BEPOSITHOCTD 3a/ICPKKH PA3BUTHS HEUPOAUMHAMUKY (Moziepatop 10); d — BepOSATHOCTb IPOSIBIICHUS
HEIOCTATOYHOM OPUEHTUPOBKH, 4JICKBATHOCTH U KPUTUYHOCTH (MOziepaTop 11).

R? — k03 DUITHEHT MHOKECTBEHHOI IETEPMUHAITUH (KAKOH ITPOIIEHT BHIOOPKH OOBACHAECTCS BAMSHUEM HE3ABUCHMOH NepeMEHHOI); F — cTarncTuyeckuii

kpurepuit; dfl, df2 — crenenn cBO60/BL; p — YPOBEHDL 3HAYMMOCTH

For women with epilepsy, careful preparation for mother-
hood is justified not only by generally accepted recommen-
dations, but also by the need for epileptological pregravid
preparation, taking into account disease features to give birth
to healthy offspring.

CONCLUSION / BAK/JIIOYEHHE

The results obtained by using several types of statistical
analysis have convincingly proved the crucial role for pre-
gravid preparation in lowering the risks of emergence and
compensation for disorders of neuropsychiatric development
and adaptation in children born to mothers with epilepsy.

https://epilepsia.su

Comprehensive pregravid preparation is a moderator: it
reduces the negative impact of AEDs, epileptic seizures and
toxicosis during pregnancy on further child’s neuropsychi-
atric development and adaptation as well as increases com-
pensation potential due to such disorders. Monotherapy with
modern AEDs, control of seizures before and during pregnan-
cy as well as prevention of pregnancy complications reduce
the risks of neurobehavioral teratogenicity in children born
to women with epilepsy.

Altogether, pregnancy of women with epilepsy should be
planned and prepared taking into account somatic, obstetric-
gynecological and epileptological aspects.

Epilepsy and Paroxysmal Conditions
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