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The aim of the study is to assess the effectiveness of the neuroprotection complex in intrauterine herpesvirus infection.

Materials and methods. To test the effectiveness of the developed neuroprotection complex (erythropoietin, early use of sensory integra-
tion techniques), 60 children with intrauterine herpesvirus infection, who were classified as high-risk for significant central nervous system dis-
orders, were examined from birth to 1 year of age: the main group was 30 newborns who were additionally treated with a new complex of neuro-
protection, and the comparison group — 30 children, whose medical support was carried out in accordance with the protocols of the Ministry of
Health of Ukraine. The obtained data were processed by the methods of variational statistics accepted in medicine, using the Student's t-test for
numerical indicators and Fisher's angular transformation for indicators represented by frequencies, with a critical significance level of p<0.05.
The results. According to the static and motor development of children at the age of 12 months by the Denver scale, the vast majority of chil-
dren (70.0%) of the comparison group were delayed in development by 2—-4 months, while in the main group only 6 (20.0%) remained slight
delay of 1-2 months. Accordingly, the assessment of psychomotor development according to the Griffiths scale was significantly reduced
relative to the main group (112.7+7.6 points vs. 156.4£7.1 points, respectively). There were no cases of infant death in the examined children.
Perinatal disorders of the central nervous system led to the disability of 2 (6.7%) children of the comparison group. Side effects or complications
of the proposed therapy were not observed.

Conclusion. The use of a complex of therapeutic and preventive measures aimed at neuroprotection in newborns with intrauterine infection
with herpesviruses (prediction of the risk of central nervous system disorders at birth, in children at high risk — early neuroprotective treatment
with low doses of recombinant erythropoietin and early use of sensory-motor integration) allows to improve neurocognitive and psychomotor
abilities of children up to 1 year of age. The effectiveness of the neuroprotective complex was 80.0%.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the specified institution. Informed consent of the children's parents was obtained for the research.

The authors declare no conflict of interest.

Keywords: newborn, herpesvirus infection, central nervous system disorders neuroprotection, erythropoietin, sensory integration.

HeliponpoTekKuis npn BHYTPiLLHbOYTPOOHOMY iHpiKyBaHHI repnecBipycHolo iHpeKuielo
M. B. XavitoBuy, P. I. )KgaHoBn4
HaujioHanbH1ii meanynmin yHisepcuteT imeni O.0. boromonbug, M. Kuis, YkpaiHa

MeTa 00CNIAXEHHA — OUHUTK ePEKTVBHICTb KOMMIEKCY HEMPOMPOTEKLi MPK BHYTPILLHEOYTPOOHOMY IHMIKYBaHHI repnecBipyCHOI iHpEeK-
Lieto.

MarTtepianu Ta metogu. [1ns nepesipkn edekTMBHOCTI 3aCTOCYBaHHA PO3POOAEHOrO KOMMIEKCY HEMPONPOTEKLi (EPUTPOMOETVH, paHHE
3aCTOCYBaHHSI METOAMK CEHCOPHOI iHTerpaLlii) 06CTeXEHO Bif, HaPOAXEeHHs A0 1 poky XuTTa 60 AiTer 3 BHYTPILLHLOYTPOOHUM iHDIKYBaHHAM
repnecsipycamn, ski BiDHECEHI Y rpymy BYCOKOrO pU3KKy CYTTEBMX MOPYLUEHb LieHTpanbHOI HepsoBsoi cuctemu (LIHC): ocHoBHa rpyna —
30 HOBOHAPOMXKEHNX, SKMM J0AATKOBO 3aCTOCOBYBaNN HOBMI KOMMNEKC HEMPONPOTEKLi, i rpyna nopiBHaHHA — 30 AiTen, MeanyHniA Cynposia,
AKVIX 3AIMCHIOBABCS Y BIANOBIAHOCTI 40 NpoTokonie MO3 Ykpainu. OTprmani gaHi 06pobaeHo Metogamm BapiaLiiHoi CTatucTKK, NPUAHATMY
B MEOVILMHI, 3 BUKOPUCTaHHAM t-kpuTepilo CTbioAeHTa A9 YCNOBMX NMOKA3HIKIB Ta KyTOBOMO NepeTBOpeHHs diwlepa Ana NoKa3HvKie, Npesa-
CTaBNEHVX HaCTOTaMU, 3 KPUTUHHMM piBHEM 3Ha4yLLOCTi p<0,05.

Pesynbratu. 3a CTatikoio Ta MOTOPHVM PO3BUTKOM AiTeit y Bili 12 micauiB 3rifHo JleHBEepCbKOi LKany Ha BiACTaBaHHS Yy PO3BUTKY
Ha 2—4 micaui BCTaHOBNEHO NepeBaxHoi GinbwocTi Aitert (70,0%) rpynv NOPIBHAHHSA, TOAI 5K Y OCHOBHIM rpyni nvwe y 6 (20,0%) nvwmnnacs
HesHavHa sarpumka Ha 1-2 micsaui. BiagnoBiaHO CyTTEBO 3HUXEHOIO BIAHOCHO OCHOBHOI Fpyn Byna i OLiHKa MCUXOMOTOPHOMO PO3BUTKY 3a
wkanoto Mpiddite (112,7+7,6 6any npotm 156,4+7,1 6any BionoBiaHO). Bunaakis ManiokoBOi CMePT y 0OCTEXEHNX AITeN He BioMiYeHO. MNepu-
HatanbHi nopyweHHa LIHC npuasenn 0o iHBanianaadii 2 (6,7%) airen royn nopiBHAHHSA. Mo0Oi4HMX edekTiB ab0 yCcknaaHeHb 3anponoHOBaHOI
Tepanii He cnocTepiranu.

BMCHOBOK. 3aCTOCYBaHHsA KOMMIEKCY NikyBanbHO-NPOdINakTUYHKX 3ax0AiB 3 METO HelponpoTeKL|ii Y HOBOHAPOMXKEHNX 3 BHYTPILLHLO-
YTPOOHUM iH(DIKyBaHHAM reprnecsipycamn (MpoBEeAEHHA NPY HAPOMXKEHHI AUTUHN NPOrHO3yBaHHA pPU3KKy nopyweHs LIHC, y pitei 3 Buco-
KM PUBVKOM — HEMPONPOTEKTUBHE PAHHE MiKyBaHHSA HU3bKMMU A03aMK PEKOMOIHAHTHOrO epUTPONOETUHY Ta PaHHE 3aCTOCYBaHHSA CEHCOP-
HO-MOTOPHOI IHTEerpaLlii) 4030/59€ NOKPALLUMTH HEMPOKOTHITUBHI Ta NCMXOMOTOPHI 3AI6HOCTI AiTert 0 1 POKY XNTTA. EQEKTVBHICTL HEMPONpO-
TekTMBHOro komnnekcy cknana 80,0%.

JocnigxXeHHa BMKOHAHO BIANOBIAHO A0 NPUHLMNIB [enbCiHCbKOI Aeknapadii. MpoTokoN AO0CNIOAXEHHS yXBaneHO JloKanbHUM ETUHHUM
KOMITETOM 3a3Ha4eHOi yCcTaHoBM. Ha NpoBeaeHHs A0CAIAXEeHb OTpUMaHO iHhOPMOBaHy 3rofy 6aTbkiB AiTei.

ABTOPU 3a8BNSHOTb NP0 BIACYTHICTb KOHMAIKTY iIHTEPECIB.

KniouoBi cnoBa: HOBOHAPOOXXEHNI, repriecBipyCHa iHbeKLId, LeHTpallbHa HePBOBAa CUCTEMA HEMPONPOTEKLIS, EPUTPONOETNH, CEHCOPHA
iHTerpaujs.
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he problem of intrauterine infection
I (IU) is one of the leading ones in
obstetric practice and perinatology due
to the high level of infection of pregnant women,
the danger of impaired fetal development,
morbidity of newborns and health problems. The
presence of infection in the mother is a risk factor
for IU of the fetus, but does not always mean its
disease [9]. Intrauterine infection is understood
as the process of penetration of microorganisms
into the fetus, in which there are no signs of an
infectious disease of the fetus, often developing
placentitis, chorioamnionitis, etc. [ 14].

Herpesinfection is one of the most common viral
infections in the world, mostly caused by herpes
simplex virus (HSV) types 1 and 2. Usually, these
pathogens persist in the central nervous system
(CNS), maintaining a latent infection, which
is manifested by periodic diseases [7,20].

Fetal development in conditions of maternal
infection is recognized to be associated with
impaired cognitive development, poor intellectual
abilities, as well as impaired development
of the CNS and mental problems in childhood and
old age [16].

There is accumulated evidence that infectious
and inflammatory processes during pregnancy
negativelyaffect thefetalbrainand neuropsychiatric
consequences for the children in later life [1].

The further development of methods of
neuroprotection in newborns does not lose its
relevance, which is due to the high frequency
of CNS pathology in newborns due to prematurity,
hypoxic-ischemic damage, intrauterine infection,
in particular herpesvirus. Various methods of
neuroprotection in newborns and young children
are proposed, both drug-based and various physical
effects (protective mode in case of prematurity,
hypothermia in case of severe hypoxia/asphyxia,
early use of sensory integration techniques, etc.).

Neonatal brain damage is a complex,
multifactorial process that is influenced by genetic,
epigenetic, metabolic, prenatal, perinatal, and
postnatal factors [17]. This complexity makes
it impossible to develop a monotherapy because
it is unlikely that a single intervention will
be effective in all cases [13]. There is growing
interest in a complex approach with several
interventions [11].

Many different treatment strategies have
been suggested as complementary strategies.
These include allopurinol, azithromycin, ascorbic
acid, ibuprofen, magnesium sulfate, vitamin D,
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xenon gas treatment, and sildenafil. Melatonin,
erythropoietin, and mesenchymal stromal cells are
now being evaluated in clinical trials [11,19].

Erythropoietin is a 30.4 kDa glycoprotein
that is mainly produced in the fetal liver and
in the kidney and liver of the child after the
neonatal period. Erythropoietin and its receptor
are expressed by many types of brain cells. In
animal models, erythropoietin can modulate
inflammation, angiogenesis, and neurogenesis and
promotes white matter development [5].

In humans, erythropoietin monotherapy for
neonatal encephalopathy has been tested in small
clinical trials. These studies suggest a short-
term neurodevelopmental benefit with high-dose
erythropoietin for the first 5 days of life or three
times a week for 2 to 4 weeks, or a long-term benefit
with every other day for 2 weeks. No safety issues
were reported, but small sample sizes do not allow
erythropoietin to be recommended for widespread
clinical use [10].

Studies of combined erythropoietin and
hypothermic therapy have demonstrated the
safety of high-dose erythropoietin, at a dose of
1000 units/kg intravenously, achieving serum
concentrations that most closely approximate
optimal neuroprotective levels in preclinical
models. Studies of bolus administration of
erythropoietin at 1, 2, 3, 5, and 7 days of age may
provide additional benefit as reflected by motor
responses at 12 months of age [18].

Erythropoietin exerts intracellular protective
effects after ischemic injury, such as reducing
apoptosis, oxidative stress, and blood-brain barrier
damage. In addition, it has been proven that
erythropoietin is able to stimulate angiogenesis,
neurogenesis and neuron plasticity. Both in
animal models and in newborns, erythropoietin
has demonstrated anti-apoptotic, antioxidant and
anti-inflammatory properties. Additional studies
of individual regimens that take into account risk
stratification of brain damage in newborns are
needed [15].

Today, sensory integration methods in the
context of early intervention in accordance with
the Concept of creation and development of the
early intervention system (order of the Cabinet
of Ministers of Ukraine dated September 15,
2021 No. 1117) attract more attention. Early
intervention is understood as a set of actions to
identify children with existing developmental and
cognitive disorders or a high risk of such disorders
and providing assistance to such children and their
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families by a team of specialists of various profiles.
The target group of early intervention is children
from birth to three years (in some countries —
up to seven years) with the presence or risk
of developmental delay, disability, behavioral or
mental disorders [2,12].

The first years of life are crucial for laying
the foundation for a child's healthy development.
The health benefits of early intervention for
children with intellectual and developmental
disabilities have been well established, albeit with
varying levels of evidence for effectiveness. Medical
and social and corrective-targeted rehabilitation
of children with perinatal pathology provides
compensation for pathological changes under the
condition of natural plasticity of the organism
and realizes the reserve and adaptive capabilities
ofchildrenduringontogenesis, which hasabeneficial
effect on the correction and sanogenetic guidance
of compensatory and adaptive reactions. Starting
from the early period of the child's development
(from 3 months of life), in order to ensure proper
sensorimotor, cognitive, functional-emotional
development, it is recommended to use the
methods of sensory integration, neurocorrection,
the method of substitute ontogenesis (provided
there are previously detected motor disorders or
the detection of incorrect formation of priority
passive movement patterns) [3].

The founder of the direction of sensory
integration (SI)is A. Jean Ayres (USA). The theory
and practice of SI continues to evolve as a deeper
understanding of the neurobiology of human
behavior emerges. Modern research tests and
refines the proposals of A. Jean Ayres, describing
the functions of the vestibular, proprioceptive
and tactile sensory systems and investigating
their relationship with ocular, postural, bilateral
integration, praxis and sensory modulation.
neuroplasticity is the mechanism that underlies
changes as a result of ST intervention [8].

The aim of the study is to assess the effectiveness
of the neuroprotection complex in intrauterine
herpesvirus infection (HVT)

Materials and methods of the research

The conducted complex studies created
a theoretical basis for the development
of a pathogenetically justified three-stage
(preconceptional stage — before pregnancy,
antenatal stage — during pregnancy, postnatal —
from birth to one year) complex of neuroprotection

for newborns with intrauterine infection with
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HVI, differentiated according to the severity of
the detected violations, including forecasting. The
proposed complex consists of the following:

— at the preconception stage, when planning
a pregnancy, women should be examined for
infections of the torch group, in the presence of
HVI, antiviral and anti-recurrence treatment,
remediation of foci of genitourinary infection;

— during pregnancy, monitoring of the
condition of the fetus, detection of markers
of placental disorders, remediation of foci of
infection, prevention of premature birth (taking
into account the neuroprotective properties of
magnesium preparations);

— at the birth of a child — to assess the degree of
risk of the CNS damage: taking a woman's history,
assessing the child's clinical condition, conducting
examinations of the newborn: neurosonographic
(NSG) examination of brain structures, dopplero-
metric examination of cerebral hemodyna-
mics, assessment of the state of cellular immunity
and cytokine profile, identification of risk factors
and prognosis.

When determining a high risk, start early
prevention (within the first 48 hours of life,
taking into account the presence of a therapeutic
window) of CNS disorders by prescribing low
doses of recombinant human erythropoietin
400 TU subcutaneously every day of 7 injections, if
the NSG picture improves and there are no clinical
signs of disorders on the second examinations
(5-7 days of life) — stopping treatment with
erythropoietin. With a predicted low risk —
assessment of the clinical condition and NSG for
5-7 days, in case of detection of violations — 3
injections of erythropoietin every other day. For all
children with intrauterine infection, it is desirable
to repeat the NSG examination at the age of one
month and six months, dynamic assessment of
psychomotor development. When psychomotor
development abnormalities are detected, early
(from three months) application of sensory
integration techniques.

Children who have undergone intrauterine
infection with herpesviruses should be classified
as a high-risk group for perinatal disorders of the
central nervous system, infectious-inflammatory
diseases, allergies, and should be monitored by a
pediatrician, neurologist, and immunologist.

To check the effectiveness of the application
of the developed complex of neuroprotection at
the postnatal stage, 60 newborns with intrauterine
infection with HVI were selected, who, after the
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Table 1

Clinical manifestations of neurological disorders, abs.n. (%)

Main group, Comparison group,
Indicator n=30 n=30
abs. n. % abs. n. %
Changes in muscle tone 23 76.7 21 70.0
Unstable physiological reflexes 22 73.3 24 80.0
Disorders of motor activity 16 53.3 14 46.7
Neuro-reflex excitability syndrome 17 56.7 17 56.7
Depression syndrome 8 26.7 10 33.3
Convulsions 3 10.0 2 6.7

Note. No statistical difference was found in the indicators in the groups of children (p>0.05).

prognosis, were assigned to the group of high
risk of significant disorders of the central nervous
system. Children with severe disorders of brain
structures were not included in the study. By the
method of randomization (randomly), the children
were divided into 2 groups: the main group —
30 newborns who, in addition to treatment
according to the protocols of the Ministry
of Health of Ukraine, were given a new complex
of neuroprotection, and the comparison group —
30 children whose medical support was carried out
in accordance with the protocols of the Ministry
of Health of Ukraine. The study was conducted on
the basis of the Kyiv City Center of Reproductive
and Perinatal Medicine. Observation of children
continued until 1 year of life.

A neurosonographic (NSG) examination
of brain structures was carried out using the Sono
Scape P15 device. Psychomotor development was
assessed according to the scales of the Denver
developmental screening test (from birth to 6 years)
[4] and the Griffiths scale of mental development
(from 0 to 8 years) [6].

The study was carried out in accordance with the
main provisions of GCP ICH and the Declaration of
Helsinki, agreed with the Local Ethics Committee
of the institution mentioned in the work. All
studies were performed after obtaining informed
consent from parents/guardians for diagnosis and
treatment.

The obtained data were processed by the
methods of variational statistics accepted in
medicine, using the Student's t-test for numerical
indicators and Fisher's angular transformation
for indicators represented by frequencies, with a
critical significance level of p<0.05. The Microsoft
Excel statistical analysis package was used.

Results of the research and discussion

Clinical manifestations of neurological disor-
ders occurred in the vast majority of newborns
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of both groups and were characterized by poly-
morphism (Table 1). Changes in muscle tone, un-
stable physiological reflexes were observed in the
vast majority of children of both groups. High fre-
quency of motor activity disorders and neuro-re-
flex excitability syndrome (about 50.0%). Seizures
were noted in several children (3 children in the
main group and 2 in the comparison group). Clini-
cal manifestations of both groups did not difter be-
fore the start of treatment.

On the 1st day of life, a NSG examination re-
vealed a high frequency of ultrasound signs of
brain structure disorders in children of both groups
(Table 2). The presence of liquid in the cavity of
the transparent membrane in half of the newborns
indicates disorders on the part of the central ner-
vous system caused by cerebral edema, which is
confirmed by higher ventriculometry indicators.
Intraventricular hemorrhage (IVH) of the 1st
degree was found in half of the newborns, the fre-
quency of more severe ones (II degree) was about
10.0%. 3 children of each group had 3rd degree
IVH. Periventricular leukomalacia was noted
in 16.7% and 20.0% of children in the main and
the comparison group. Ultrasound signs of va-
sogenic cerebral edema were diagnosed in 73.3
and 70.0% of children, respectively. It should be
especially noted the presence of cysts and calcifi-
cations in the brain structures of children of both
groups, which, according to the literature, are con-
sidered signs of intrauterine HVTI.

Therefore, before the start of treatment, the
groups were compared both by clinical manifesta-
tions of neurological disorders and by the results of
NSG examination of brain structures.

On the 5th—7th day of life (Table 3), the ma-
nifestations of cerebral edema remained in half of
the examined children of both groups, in 10.0%
and 6.7%, interventricular asymmetry was ob-
served, expansion of the lateral ventricles, main-
ly the posterior horn (about 15 mm) remained.
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Indicators of neurosonography of examined newborns on 1-2 days of life

Table 2

Indicator Mai:zgé'gup, Compa:"izgg group,

Interventricular asymmetry, abs. n. (%) 2(6.7) 1(3.3)
Width of the third ventricle, mm 1.94+0.15 1.88+0.1
Lateral ventricles, mm:

— front horn 8.13£0.34 7.98+0.28

— the body 5.42+0.40 5.52+0.36

— rear homn 12.54+0.52 11.93+0.25
Liquid in the cavity of the transparent membrane, abs. n. (%) 15 (50.0) 14 (46.7)

i fthe lateral

Igﬁt\r/'\vcl(ljethr?w];rtwhe vascular plexus at the level of the body of the late 82140 25 8 1140 42
Intraventricular hemorrhages by degrees, abs.n. (%):

| 15 (50.0) 16 (53.3)

I 3(10.0) 4(13.3)

1l 2(6.7) 2(6.7)
Periventricular leukomalacia, abs.n. (%) 5(16.7) 6 (20.0)
Cysts 6 (20.0) 6 (20.0)
Calcifications 4 (13.3) 5(16.7)
Vasogenic edema of the brain, abs.n. (%) 22 (73.3) 21 (70.0)

Note. No statistical difference was found in the indicators in the groups of children (p>0.05).

Table
Indicators of neurosonography of examined newborns on 5-7 days of life ?
Indicator Mai'r::gggup, Compa:‘i:gg group,

Interventricular asymmetry, % 3(10.0) 2(6.7)
Width of the third ventricle, mm 3.89+0.27 3.93+0.19
Lateral ventricles, mm: 8.30+0.26 8.18+0.31

— fronthorn

— the body 8.43+0.25 8.37+0.26

— rear horn 15.11+0.62 14.83%0.51
Liquid in the cavity of the transparent membrane, abs. n. (%) 14 (46.7) 13 (43.3)
Igr?t\r/;/é(ljéhrgghe vascular plexus at the level of the body of the lateral 8.87+0.22 8.91+0 18
Intraventricular hemorrhages by degrees, abs. n. (%): 14 (46.7) 15 (50.0)

|

1 4(18.3) 4(18.3)

1l 1(3.3) 2(6.7)
Periventricular leukomalacia, abs. n. (%) 5(16.7) 5(16.7)
Cysts 7(23.3) 6 (20.0)
Calcifications 5(16.7) 6 (20.0)
Vasogenic edema of the brain, abs. n. (%) 14 (46.7) 15 (50.0)

Note. No statistical difference was found in the indicators in the groups of children (p>0.05).

The frequency of detected cysts due to the
reduction of swelling of brain structures increased
slightly, the same applies to calcifications. In 63.3%
of the children of the main group and 70.0% of
the comparison group, signs of IVH remained,
mostly of the 1st degree. Therefore, no significant
improvement in NSG indicators was observed
on the 5-7th day of life, therefore, erythropoietin
therapy in the main group was continued.

At the age of 1 month, all children underwent
NSGofthebrain, ultrasound of internal organs, exa-
mination by a pediatrician, a neurologist, and an
ophthalmologist.

In children, during the examination, an increase
in muscle tone was noted (30.0% in both groups),
a decrease in muscle tone in 13.3% and 23.3% in the
main group and the comparison group, unstable
physiological reflexes (20.0 and 23.3% respective-
ly), decreased knee and abdominal reflexes, hand
and chin tremors (16.7 and 20.0%, respectively).
These changes were confirmed by signs of fluid-dy-
namic disorders detected in NSG (Table 4).

According to NSG data, some children have an
expansion of the external cerebrospinal fluid spac-
es and local swelling of cerebral structures, inter-
ventricular asymmetry and ventriculodilatation.
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Table 4
Indicators of neurosonography of examined newborns at the age of 1 month
. Main group Comparison group
Indicator n=30 ’ n=30 ’
Local swelling of cerebral structures 5(16.7) 6 (20.0)
The presence of interventricular asymmetry 3(10.0) 5(16.7)
Ventriculodilatation without peri- and intraventricular hem-
orrhages 5(16.7) 7(23.3)
The presence of cysts 6 (20.0) 6 (20.0)
Expansion of external CSF spaces 6 (20.0) 8(26.7)

Note. No statistical difference was found in the indicators in the groups of children (p>0.05).

Against the background of fluid-dynamic disor-
ders, cysts are quite often noted in children of both
groups.

Along with this, 13.3% and 20.0% of children
in the main group and the comparison group had
gastrointestinal reactions in the form of regurgi-
tation of milk, hiccups. Weak sucking was noted
in 16.7 and 20.0% of children respectively.

The assessment of psychomotor development
according to the Griffiths scale showed a slightly
higher average score in the children of the main
group (6.8£2.1 points vs. 5.3+2.1 points), especial-
ly in the «motor» and «eyes and hands» patterns.

From the age of 3 months, the children
of the main group are included in the early inter-
vention program using the methods of sensory in-
tegration, neurocorrection, the method of substi-
tute ontogenesis (provided there are previously
detected motor disorders or the detection of improp-
er formation of primary passive motor patterns).
Priority was given to work with the proprioceptive
system (work with the body-muscles, joints, ten-
don-ligament apparatus) through deep compressions,
vibration manipulations, tight wraps and, as early
as possible, stimulating the child to active physical,
motor-motor independent acts. Work with the ves-
tibular system (by working out various vector move-
ments) with the aim of improving spatial orientation
strategies, coordination and feeling of one's own body
as a whole. Working with the tactile system for sen-
sory saturation in order to improve the perception of
the surrounding world, the formation and develop-
ment of bony praxis, body sensation and the estab-
lishment of correct olfactory, gustatory, visual and
auditory perception of the surrounding world. The
work is carried out according to the concept of «Tan-
dem-partnership»> — mutual cooperation of a doctor,
parents and social educators, which includes early
medical and socio-pedagogical rehabilitation, since
the reparative capabilities of the nervous system are
much higher in the first year of life.

In addition, traditional methods of rehabilita-
tion were widely used, in particular, kinesiothe-
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rapy (massage, exercise therapy, use of parapodia,
the method of dynamic proprioceptive correction
using the Gravistat reflex-loading device), reflexo-
logy, hydrokinesiotherapy — balneotherapy (pearl
baths, hydromassage), the «Swim before walking»
program. Modern rehabilitation methods were
used: Sherborn therapy, classes based on the prin-
ciple of biological feedback using the Ambliokor
apparatus.

Dynamic observations up to 6 months of age
in children revealed a decrease in muscle tone
and motor activity in 3 (10.0%) and 6 (20.0%)
of the main group and the comparison group.
In 2 (6.7%) and 6 (20.0%) and, respectively
(p < 0.05), reduced abdominal, knee and tendon
reflexes remained.

The assessment of static and motor develop-
ment according to the Denver scale established
that the lag in the development of most children
of the comparison group: at the age of six months
in 19 (63.3%) it corresponded to 3—-4 months,
while in the main group in 5 (16.7%) children were
slightly delayed, their development corresponded
to 4—5 months of age. The assessment of psycho-
motor development according to the Griffiths scale
corresponded to these results (45.8£6.9 points
in the children of the main group versus
68.4%5.7 points in the comparison group, p<0.05).

A high level of CNS lesions in 4 (6.7%)
children of the comparison group was manifest-
ed by hydrocephalic and convulsive syndrome.
3 (10.0%) children required inpatient treatment
in the neurological department: 2 children with
increasing ventriculodilatation and 1 — with
a convulsive syndrome.

According to the NSG data (Table 5),
at the age of 6 months, against the background
of the therapy, some improvement in the condition
of the brain structures was noted in the children
of the main group. In the children of the compa-
rison group, 6.7% had signs of local edema of cere-
bral structures, they had a 5 times higher frequency
of interventricular asymmetry and ventriculodi-
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Table 5

Indicators of neurosonography of examined newborns at the age of 6 month

. Main group Comparison group
Indicator n=30 n=30 ’
Local swelling of cerebral structures - 2(6.7)
The presence of interventricular asymmetry 1(3.3)* 5(16.7)
Ventriculodilatation without peri- and intraventricular N
hemorrhages 1(3.3) 5(16.7)
The presence of cysts 5(16.7) 6 (20.0)
Expansion of external CSF spaces 5(16.7) 7(23.3)

Note. * — the difference is significant relative to the indicator of children of comparison group (p<0.05).

Table 6

Indicators of neurosonography of examined newborns at the age of 1 year

. Main group, Comparison group,
Indicator n=30 n=30

Local swelling of cerebral structures - 1(3.3)
The presence of interventricular asymmetry - 3(10.0)
Ventriculodilatation without peri- and intraventricular _ 5(16.7)
hemorrhages (PIVH) :

The presence of cysts 2(6.7) 5(16.7)
Expansion of external CSF spaces 1(3.3)* 5(16.7)

Note. * —the difference is significant relative to the indicator of children of comparison group (p<0.05)

latation (16.7 vs. 3.3% children of main group,
p<0.05).

During dynamic observation up to 1 year, the
general level of morbidity of the examined chil-
dren remained high, which is indicated by the high
frequency of additional (unplanned) referrals to
narrow specialists. Most often, children needed re-
ferral to a neurologist, immunologist, and allergist.
The frequency of visits to a neurologist in the com-
parison group exceeded that in the main group by
more than 2 times and amounted to 2.6 per 1 child
versus 1.1, respectively.

NSG signs of disorders of the structures of the
brain remained only in 2 children of the main group
in the form of cysts and expansion of the cerebro-
spinal fluid spaces (Table 6), while the NSG pic-
ture of the children of the comparison group almost
did not change compared to that at 6 months
(violations were noted in 26.7% of children).

According to the static and motor development
of children at the age of 12 months according to
the Denver scale, the vast majority of children
(70.0%) of the comparison group were delayed
in development by 2-4 months, while in the
main group only 6 (20.0%) remained slight delay
of 1-2 months. Accordingly, the assessment
of psychomotor development according to the

Griffiths scale was significantly reduced relative
to the main group (112.7+7.6 points vs. 156.4%7.1
points, respectively, p < 0.05).

There were no cases of infant death in the
examined children. Perinatal disorders of the
central nervous system led to the disability of
2 (6.7%) children of the comparison group.

Side effects or complications of the proposed
therapy were not observed.

The effectiveness of the neuroprotective
complex was 80.0%.

Conclusions

The wuse of a complex of therapeutic
and preventive measures aimed at neuroprotec-
tion in newborns with intrauterine infection with
herpesviruses (prediction of the risk of central
nervous system disorders at birth, in children at
high risk — early neuroprotective treatment with
low doses of recombinant erythropoietin and
early use of sensory-motor integration) allows
to improve neurocognitive and psychomotor
abilities of children up to 1 year of age according
to the Denver scale and the Griffiths scale.
The effectiveness of the neuroprotective complex
was 80.0%.
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