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Inrecent years, a key achievement of medical science in diagnostic and prognostic aspects has been the study of molecular-genetic mechanisms
involved in developing critical conditions and various diseases in children, especially newborns.

The aim of the study was to evaluate modern concepts about the role of gene polymorphism in the development of critical conditions of newborns
of various etiologies, as well as issues of early prediction of these pathological conditions.

This article presents a literature review addressing key issues related to the determination of a significant relationship between gene polymorphism
and neonatal pathologies. The study of gene polymorphisms affecting the development of various diseases is currently considered relevant due to
the lack of scientific research in this area among the pediatric population. Special attention is given to studies conducted using the Genome—-Wide
Association Studies (GWAS) method to identify gene loci associated with various pathological conditions occurring in the neonatal period. Under-
standing the genetic factors influencing fetal development is critical for comprehending diseases’ complexities and severities. Summarizing the
theories and hypotheses presented in the article, it can be concluded that studying gene polymorphism and applying an individualized approach to
diagnosing neonatal diseases is of great importance.

Conclusions. According to modern concepts presented in the literature, it should be emphasized that the need for early genetic testing of newborns,
especially those with risk factors for perinatal asphyxia, can play a decisive role in the timely detection of severe conditions. Various genetic loci and gene
mutations contribute to the detailing of clinical manifestations of diseases and risk factors, indicating the importance of identifying gene polymorphisms.
The authors declare no conflict of interest.
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Ponb reHeTM4HOro nonimopcpismy B po3BUTKY KPUTUHHUX CTaHiB HOBOHAPOAXXEHUX Pi3HOI eTionorii
(ornsap nitepatypm)

E.A. Gasimovd', S.Z. Garaeva?

'HaykoBO-00CNIAHMI IHCTUTYT NeaiaTpii ieHi K. dapamkesoi, M. baky, AsepbalinxaH

2A3epGaiikaHCbKiin MeanuHINi yHiBepCuTeT, M. baky

[MpOTArOM OCTaHHIX POKIB HAMBaX/AMBIWIMM AOCATHEHHAM MEANYHOT HaYKM B AiarHOCTUYHOMY Ta MPOrHOCTUYHOMY acneKkTax CTano BUBYEHHS
MONEKYNAPHO-FeHETUUYHNX MEXAHISMIB PO3BUTKY KPUTUHUHYIX CTAHIB Ta Pi3HIX 3aXBOPIOBaHb Y AiTel, 0COGAVMBO HOBOHAPOAXKEHNIX.

MerTa: oLiiHKa Cy4YacHVX NOrNsAAIB Ha PO/b FeHETUUHOTO NONIMOPMI3MY B PO3BUTKY KPUTUUHUX CTHIB HOBOHAPOOXKEHWX PI3HOT eTionorii, | HaBiTb
MUTaHHSA PaHHLOTO MPOTrHO3YBaHHA LIMX NATONOTIUHIX CTaHIB.

Y CTaTTi HaBeAeHoO ornan Nitepatypu, NMPUCBAYEHWA KNIOYOBKUM NUTAHHAM, NOB'A3aHKM i3 BUSHAUYEHHAM 3HAUYLLIOTO 3B’A3KY MK reHeTUYHUM
NoNIMOPMISMOM Ta HEOHATANbHUMM NATONOrIAMN. HIUHI BUBUEHHS FEHETUYHYX NONIMOPI3MIB, L0 BNANBAIOTL Ha PO3BUTOK PI3HUX 38XBOPIOBaHb,
BBAXaETbCHA aKTyaNbHUM Yepes BiACYTHICTb HaYKOBUX AOCAIMKEHb Y Uil ranysi cepen anTadol nonynauii. Oco6nmy yBary npuaineHo A0CNiAXEHHM,
NpoBeAEHNM i3 BUKOPUCTaHHAM MeTOAY MOBHOrE€HOMHOMO aCOUIaTMBHOMO aHanizy. PO3yMiHHA FreHeTUUHIX (haKTOPIB, WO BNANBAIOTL Ha PO3BUTOK
nnoaa, Mae BUpillansHe 3HaueHHsa AN PO3YMIHHS CKAaAHOCTI Ta TSHKKOCTI 3aXBOpIoBaHb. [iACyMOBYIOUM NPEACTaBEH! Y CTaTTi Teopil Ta rinoTtesu,
MOXHa 3p00OUTH BUCHOBOK NPO HEeabKAKy BaX/INBICTb BUBUEHHS MreHeTUYHOrO NOAIMOPMI3MY Ta 3aCTOCYBaHHS iHAMBIAYaNi30BaHOro NiAXoay A0
NiarHOCTVKN HeOHAaTaNbHMX 38XBOPIOBaHb.

BUCHOBKM. 3riHO 3 CyYacHWMY Niaxoaamu, NPeACTaBAeH MU B NiTepaTypi, CAiA HaronoCuTu, Lo HEOOXIAHICTb PaHHLOIO FeHETUYHOMO TeCTYBaHHS
HOBOHaPOAXEHWUX, OCOONMBO 3 (haKTOPaMK PU3MKY NepuHaTanbHOT acikCil, Moxe BiAirpaBaTy BUpILabHy PO/b Yy CBOEYACHOMY BUABNEHHI BAXKKIMX
CTaHIB. Pi3Hi reHeTnuHi NokycK Ta MyTauii reHiB cnpusioTs AeTanisauil KNiHiYHUX NPOsBIB 3aXBOPIOBaHb Ta (HakTOPIB PU3NKY, LLIO CBIAYNTL NPO
BaX/MBICTb BUSBNEHHS T@HETUYHIX NONIMOPMDISMIB.

ABTOPV 3a9BNAIOTb MPO BIACYTHICTb KOH(NIKTY iHTepeciB.

KntouoBi cnoBa: HOBOHaPOXKEHWI, HeoHaTanibHa CMEPTHICTb, AlarHOCTMKa, FTeHETUYHI MapKepu.

ne of the primary priorities of global health-
care in recent decades has been reducing
infant and neonatal mortality. Advances in
neonatology, including the establishment of perinatal
centers and improvements in intensive care methods,
have contributed to lower mortality rates. However,
complications and long-term consequences for surviv-
ing children remain significant concerns [ 13]. Critical
conditions in newborns arise from severe birth patho-
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logy or extreme immaturity, requiring artificial life sup-
port or replacement of vital functions. These conditions
are often polyetiological and frequently lead to mul-
tiple organ failure (MOF), primarily triggered by hy-
poxia and systemic inflammation [14]. MOF, in turn, is
the underlying mechanism for many neonatal diseases.
Researchers are particularly interested in understand-
ing the role of gene polymorphisms in the pathogenesis
of various neonatal diseases and conditions [11,13,14].
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The aim of the study was to evaluate modern con-
cepts about the role of gene polymorphism in the
development of critical conditions of newborns of
various etiologies, as well as issues of early predic-
tion of these pathological conditions.

In recent decades, discoveries in molecular genetics
and the development of new genetic research methods
have helped address various issues related to the etio-
logy, pathogenesis, early diagnosis, and prevention of
critical conditions and neonatal diseases [7,14]. Cur-
rently, neonatal diseases are considered polygenic, in-
volving complex genetic traits. Many studies have been
conducted to identify a wide range of phenotypes and
clinical manifestations of neonatal pathological condi-
tions. Numerous molecular mechanisms underlying
these conditions have been discovered, significantly
improving diagnostic capabilities. However, a substan-
tial proportion of diseases remain genetically unex-
plored, necessitating further research [4]. Thus, molec-
ular methods can become valuable tools for diagnosing
critical conditions and other neonatal diseases.
Genome—Wide Association Studies (GWAS) have ex-
panded the understanding of genetic factors involved
in the pathogenesis of various diseases, including those
in children. These studies have identified different ge-
netic loci and gene mutations contributing to distinct
clinical manifestations of diseases [4,7].

One of the primary mechanisms involved in the
development of neonatal pathological conditions is
hypoxia. Newborns experiencing asphyxia at birth
belong to a high-risk group for hypoxic-ischemic en-
cephalopathy, cerebral palsy (CP), and epilepsy.
Y. Wang et al. conducted an exome sequencing study
on a large cohort of 1,578 children to investigate the
role of major genetic variants in the etiology of CP.
They identified pathological genes related to ner-
vous system disorders in 387 children. Notably, the
genetic diagnostic frequency was higher among chil-
dren with CP who had a history of perinatal asphy-
xia compared to those without asphyxia (P=0.0033)
[12]. These findings emphasize the necessity of early
genetic testing in children with CP, particularly
those with perinatal asphyxia risk factors.

Another significant factor leading to neonatal neu-
rological impairment and mortality is hyperbiliru-
binemia. Z. Cui et al. found that polymorphism of the
G211Alocusin the UGT1A1 gene, along with clini-
cal risk factors, plays a crucial role in the develop-
ment and progression of neonatal hyperbilirubine-
mia. This discovery has potential significance for the
early prediction of this pathological condition [3].
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The adverse effects of hyperoxia have been
well-documented in numerous studies. High oxygen
concentrations are the leading cause of retinopathy
of prematurity (ROP). However, compelling evi-
dence suggests that genetic factors also influence the
development of ROP. H. Paradis et al. conducted a
study on 30 newborns with ROP and identified
543 biallelic variants in 20 genes associated with
ADRP pathways. Large-scale multicenter studies
investigating newly discovered risk factors may pro-
vide a novel approach for predicting and preventing
severe ROP [9].

Neonatal respiratory distress syndrome (NRDS),
characterized by surfactant deficiency, is the most
common cause of respiratory failure in preterm new-
borns. M. Golshan-Tafti and colleagues investigated
the association between variations in the surfactant
protein-B (SFTPB) gene and NRDS risk. Their lite-
rature review revealed a strong correlation between
SFTPB polymorphisms and NRDS [5].

The kidneys are among the most frequently affect-
ed organs in the neonatal period. Their development
and function are regulated by multiple genes, includ-
ing HNF1A, HNF1B, and PKHD1. Understanding
the genetic factors influencing fetal kidney develop-
ment is critical for comprehending renal disease
complexities. M. Abdelwahed and colleagues con-
ducted a study aimed at identifying pathological
variants of the HNF1A, HNF1B, and PKHD1 genes
in fetuses, infants, and their parents. The identifica-
tion of these variants provided valuable insights into
the genetic landscape of renal anomalies in affected
patients, highlighting the importance of genetic
screening [1].

L. Kastsiukevich and colleagues conducted a
whole-exome sequencing study to identify gene se-
quences associated with pediatric inflammatory
bowel diseases (IBD). Their findings indicated that
certain IBD cases are linked to heterozygous vari-
ants in genes associated with congenital immune
defects, enteropathies, and metabolic disorders [7].

Preterm birth is one of the major risk factors for
neonatal diseases. M. Kadivnik and colleagues exa-
mined the association of interleukin-6 (IL-6)
(rs1800796), interleukin-10 (IL-10) (rs1800896),
and tumor necrosis factor-o. (TNFa) (rs1800629)
gene variants with spontaneous preterm birth. Ana-
lysis of blood samples from 199 women who had
preterm deliveries and 200 controls revealed that
TNFa (rs1800629) polymorphism was associated
with preterm birth, whereas IL-10 (rs1800896)
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polymorphism acted as a protective factor. No asso-
ciation was found between IL-6 (rs1800796) and
preterm birth [6].

Neonatal sepsis is a major cause of neonatal mor-
tality. A research team from Canada led by A.Y. An
studied a cohort of 720 newborns and identified gene
expression signatures (HSPH1, BORA, NCAPG2,
PRIM1) that could predict sepsis development with
83% sensitivity and specificity [2].

In a cohort study by L.N. Sanchez-Pinto (2020),
covering a six-year period and involving 20,827 cri-
tically ill neonates, four major phenotypes of multi-
ple organ failure syndrome were identified based on
disease severity and ICU duration: (1) severe ence-
phalopathy (19.2%), (2) moderate hypoxemia
(34.5%), (3) severe persistent hypoxemia with shock
(19.1%), and (4) moderate persistent thrombocyto-
penia with shock (22.6%) [10].

A meta-analysis by J. Liang et al. (29 articles in-
volving 3348 cases and 5183 controls) investigated
the association between inflammatory cytokine
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SNPs and neonatal sepsis. Their findings indicated
that specific polymorphisms in IL-1p, IL-6, IL-8,
IL-10, and TNF-a genes are associated with either
increased or decreased sepsis risk [8].

Conclusions

According to modern concepts presented in the
literature, it should be emphasized that the need for
early genetic testing of newborns, especially those
with risk factors for perinatal asphyxia, can play a
decisive role in the timely detection of severe condi-
tions. Various genetic loci and gene mutations con-
tribute to the detailing of clinical manifestations of
diseases and risk factors, indicating the importance
of identifying gene polymorphisms.

Thus, the identification of phenotypes and gene
polymorphisms in neonatal critical conditions sup-
ports the necessity of further research in this field,
opening new possibilities for disease diagnosis and
prognosis in newborns.
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