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Necrotizing enterocolitis (NEC) is one of the most severe perinatal diseases and is associated with high mortality among preterm infants.

Aim — to investigate the role of perinatal risk factors in the development of NEC.

Material and methods. The study involved 69 infants with NEC treated in the Neonatal Intensive Care Unit and the Preterm Infants Unit (study groups
l'and Il). The control (lll) group consisted of 31 conditionally healthy infants. The diagnosis of NEC was established according to Bell’s criteria. In turn,
each group was subdivided into two subgroups: infants weighing less than 1500 g and those weighing more than 1500 g. In order to determine the
role of antenatal risk factors in the development of NEC among the infants included in the study, genital and extragenital pathologies, as well as the
course of pregnancy and delivery, were evaluated in 100 mothers and analyzed across the study groups.

Results. Thus, based on the results of the present study, in mothers of infants in Groups I and I, turbid amniotic fluid (p<0.001), intrauterine infection
(p<0.001), and birth asphyxia (p<0.001), as well as in mothers of infants in Group I, arterial hypertension (p<0.05), preeclampsia (p<0.05), and operative
delivery (p<0.001), are significant ante- and intranatal risk factors for the development of NEC. In addition, respiratory distress syndrome (p<0.05) and
hypoxic-ischemic encephalopathy (p<0.05) were identified as postnatal risk factors for the development of NEC in low birth weight newborns.
Conclusion. The findings of the present study demonstrate that both antenatal and intranatal factors play a significant role in the development of NEC
in newborns, particularly in low birth weight infants.

The study complied with the principles of the Declaration of Helsinki and was approved by the institutional Ethics Committee. Informed consent was
obtained from the patients prior to participation.

The authors declare no conflict of interest.
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Ponb nepuHaTanbHUX hakTopiB PU3UKY B PO3BUTKY HEKPOTU3YIOHOIO €HTEPOKOSITY

B HeJOHOLUEeHUX fgiTen

A.M. Aliyeva', A.A. Polukhova'?, S.R. Nasirova', S.A. Mekhdiyeva’, N.M. Mammadova?, A.l. Adilova?
'HaykoBO-A0CAIAHNIA IHCTUTYT NEAIaTPIT IMEHI K. dapamkoBol, M. baky, AzepOarikaH
?A3epOaiimKaHCbKIU MeanyHuin yHiBepcnuTeT, M. baky

HekpoTnaytounii eHtepokonit (HEK) € 0aHMM i3 HaliBaXXuMx NepUHaTaIbHIX 3aXBOPIOBaHb | NOB'A3aHMi I3 BMCOKOK CMEPTHICTIO cepea HEAOHOLLEHNX AITel.
MerTa — focnianti ponb NeprHaTabHUX PakTopiB pusnky B po3snTky HEK.

Martepianm ta Metoamu. O6cTexeHo 69 aiten i3 HEK, aki npoiwv NikyBaHHA Yy BiAAINEHH] IHTEHCMBHOT TEpanil HOBOHAPOMKEHMX Ta BIAAINEHH] ANA
HeaoHoweHux aitelt (nocniaHnueki rpynu | a ll). KoHtponsHy (Ill) rpyny ctaHosuna 31 ymoBHO 300poBa AnTuHa. [iarHo3 HEK BcTaHoBneHo 3a
Kputepiamn benna. KoxHy rpyny nogineHo Ha Asi niarpynu: Hemosaata Baroto mexiwe 1500 1 7a Ti, x1o Baxuvs Oinblle 1500 . [ng BU3HaueHHs pori
aHTeHaTanbHMx (hakTopiB pu3KnKy B po3BuTKy HEK y HemMoBNaT, BkAOUYeHMX y gocnigxerHd, y 100 matepis 6y10 OUIHEHO reHiTanbHi Ta
EeKCTpareHiTanbHi NaToNoril, a Takox nNepebir BariTHOCTI Ta NOAO0riB, Akl Oy NPOaHai30BaHi B yCiX AOCNIMKYBaHNX rpynax.

Pesynbratn. Y mvatepis HemoBnar | 1a Il rpyn kanamyTtHa amHioTuyHa pigrHa (p<0,001), BHYTPILLHBOYTPpOOHa iHdhekLis (p<0,001) Ta acdikcia npn
HapoxeHHi (p<0,001), a Takox y Matepis HeMoBAAT Il rpynn apTepiansHa rineprensia (p<0,05), npeeknamncia (p<0,05) Ta onepatnsHi nonorn (p<0,007)
€ 3HAYHWMK aHTeHaTalbHVMK Ta IHTpaHaTanbHUMKN thakTopamu prsmrky po3suTky HEK. Kpim Toro, pecnipatopHuii auctpec-cuHapom (p<0,05) Ta
rinoKCnYHO-iLemivHa eHuepanonatia (p<0,05) Oynr BU3HaYEHi AK MOCTHaTa bHi (PakTopn pU3rKy po3BuTky HEK y HOBOHapOXKEHNX i3 HU3BbKOIO
Baroto Npwv HAPOKEHHI.

BucHoOBOK. Pe3ynstati LUbOro A0CNIAXKEHHS AEMOHCTPYIOTh, LLO SK aHTeHaTasbHI, TaK | IHTpanaTtanbHi PakTopn BIAIrPaI0TL 3HaUHY PO/ Y PO3BUTKY
HEK y HOBOHapOMXEHNX, OCOOMBO B AlITEN i3 HU3BKOK Baro NPy HaPOAXKEHHI.

JlocnigxeHHd Bianosiaano NpuHUmnam FefbCIHCbKOI Aeknapauii Ta Oy10 CXBaeHO KOMITETOM 3 €THKIN YCTaHOBW. IHPOpMOBaHY 3rofy Oy/10 OTPUMaHO
B NALLIEHTIB Nepea y4acTio.

ABTOPV 389BNAOT MNPO BIACYTHICTb KOHANIKTY IHTEpeCiB.

Knto4oBi cnoBa: HeKpOTU3YIOUNIA EHTEPOKOSIT, HeJOHOLEHA ANTVHA, NePUHATa IbHI (PaKTOPU PUSNKY.
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espite numerous scientific studies devoted
to necrotizing enterocolitis (NEC) at pre-
sent, investigation into more sensitive and specific
risk factors involved in the development of this di-
sease continues. Identification, prevention, and
elimination of NEC risk factors would contribute
not only to earlier diagnosis but also to a reduction
in the incidence and severity of the disease. Accord-
ing to several sources, gestational age, birth weight,
Apgar scores, prolonged labor, maternal chronic
diseases (arterial hypertension, chorioamnionitis,
respiratory disorders), resuscitation measures, use
Continuous Positive Airway Pressure (CPAP) sup-
port of respiratory support in CPAP mode, type of
feeding, bacterial intestinal colonization, congeni-
tal heart defects, sepsis, intracranial hemorrhage,
fortification of breast milk, central venous cathete-
rization, red blood cell transfusion, elevated hemo-
static indices, and the presence of respiratory dis-
orders are considered risk factors for NEC
[1,2,4-6].
The aim of the study was to investigate the peri-
natal risk factors of NEC in preterm infants.

Materials and methods of the study

The study involved 69 infants with NEC treated
in the Neonatal Anesthesiology and Intensive Care
Unit and the Preterm Infants Unit of the Scientific
Research Institute of Pediatrics named after
K.Y. Farajova (study group). The Control group
consisted of 31 conditionally healthy infants exa-
mined at Maternity Hospital No. 7. The diagnosis of
NEC was established according to Bell’s criteria.

All infants enrolled in the study were divided into
two groups: the main (NEC) group and the control
group. In turn, each group was subdivided into two
subgroups: Group I consisting of 25 patients with
NEC and a body weight of less than 1500 g, Group II
consisting of 44 patients with NEC and a body
weight of more than 1500 g, Group I11a the Control
group consisting of 9 newborns with a body weight
of less than 1500 g, Group IIIb the Control group
consisting of 22 newborns with a body weight of
more than 1500 g.

To determine the role of perinatal risk factors in
the development of NEC, a retrospective analysis
was performed.

In order to determine the role of antenatal risk
factors in the development of NEC among the in-
fants included in the study, genital and extragenital
pathologies, as well as the course of pregnancy and
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delivery, were evaluated in 100 mothers and ana-
lyzed across the study groups. To assess the clinical
characteristics of NEC, clinical data from the neona-
tal period of 69 preterm infants diagnosed with NEC
were compared with the outcomes of 31 infants
without NEC.

All numerical data obtained during the study were
statistically analyzed using IBM SPSS Statistics
version 26, applying variation, discriminant, and
analysis of variance (ANOVA) methods. The level of
statistical significance was set at p<0.05.

Results of the study and discussion

The frequency of extragenital diseases among the
children’s mothers included in the study groups dif-
fered significantly between the groups. Arterial hy-
pertension (between Groups II and I1Ib, p=0.034)
and a history of certain intrauterine infections in
mothers (herpes, cytomegalovirus, toxoplasmosis)
were more frequently observed among the children’s
mothers in the study groups (Group I vs. Group I11a,
p=0.022; Group II vs. Group IIIb, p<0.001)
(Table 1).

In both the study and comparison groups, mothers
of infants in Groups I and I11a had a higher incidence
of threatened miscarriage during pregnancy (36%
and 44%, respectively). This difference indicates
a more complicated course of intrauterine develop-
ment in very low birth weight preterm infants.

As shown in Table 1, the incidence of preeclampsia
among mothers of infants in Group IT was statisti-
cally significantly higher compared with the Control
group (p=0.016). In mothers of infants in both
Groups I and I11a, this indicator was also elevated
(24% and 33%, respectively); however, no statisti-
cally significant difference was observed between
these subgroups.

The presence of turbid amniotic fluid was higher
in both subgroups of the study group (Groups I and
IT) compared with the Control groups (Groups I11a
and I1Ib), and this difference was statistically signi-
ficant (p<0.001 for both subgroups).

Based on the Apgar score assessment performed
at the 1°*and 5™ minutes, it is evident that intrapar-
tum asphyxia occurred more frequently in infants
belonging to the study subgroups. A statistically sig-
nificant difference was identified in the 1-minute
Apgar scores (comparison of Groups I and I1Ta:
p=0.001; comparison of Groups II and IIIb:
p<0.001). The 5-minute Apgar score differences
were p=0.001 and p=0.311, respectively. Most likely,
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Table 1
Characteristics of the course of pregnancy among mothers across the study groups
Pregnancy-related pathologies Groups N Absolute number, % Px2 PU
| 25 6 (24.0%)
0.586 0.592
llla 9 3(33.3%)
Preeclampsia
I a4 10 (22.7%)
0.015* 0.016*
lib 22 0 (0%)
| 25 23(92.0%)
<0.001" <0.001
llla 9 3(33.3%)
Turbid amniotic fluid
I a4 28 (63.6%)
<0.001" 0.001*
lib 22 4(18.2%)
| 25 8 (32%)
0.223 0.230
llla 9 1(111%)
Arterial hypertension
I a4 8 (18.2%)
0.033" 0.034*
lib 22 0 (0%)
| 25 14(56.0%)
0.020" 0.022*
llia 9 1(111%)
Intrauterine infection (IUI)
I 44 19 (43.2%)
<0.001* <0.001*
b 22 0 (0%)
| 25 9 (36.0%)
0.888 0.889
llia 9 4 (44.4%)
Threatened miscarriage
Il 44 10 (22.7%)
1.000 0.502
b 22 5(22.7%)

Note: statistical significance of differences between subgroup indicators; Px? — according to the Pearson chi-square test; Pu — according to the Mann-Whitney U test;

* —the null hypothesis is rejected

birth asphyxia in the infants included in the study
was not solely related to intrapartum factors, but
also to chronic intrauterine hypoxia and inadequate
antenatal development, leading to exhaustion of the
compensatory and protective mechanisms of the or-
ganism (Table 2).

Completion of pregnancy by cesarean section oc-
curred at a markedly higher frequency than vaginal
delivery in infants of the study groups compared
with the regional average (Groups I and I1Ia: 72%
and 55.6%, respectively, p=0.373; Groups IT and I1Tb:
59.1% and 13.6%, respectively, p=0.001). Mothers of
infants with a birth weight below 1500 g (Group I)
more frequently underwent operative delivery, and
mortality among these infants was significantly
higher (p<0.05). In both NEC groups, birth asphy-
xia and a pathological course of the early neonatal
period were noted, and the infants’ condition at hos-
pital admission was severe (p<0.001).

A pathological course of the early neonatal period
was observed in 90-100% of infants with NEC, re-
gardless of gestational age and birth weight. This
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finding reflects the adverse impact of unfavorable
ante- and intranatal conditions on the adaptation of
newborns to extrauterine life and the more severe
manifestation of neonatal pathologies.

In both subgroups of the study group (Groups
I and IT), the incidence of respiratory distress syn-
drome (RDS) was significantly higher compared
with the Control groups. Among infants in the
study group, particularly those with a birth weight
below 1500 g, cardiorespiratory adaptation was
more severe, necessitating more frequent use of me-
chanical ventilation (MV) and CPAP for respira-
tory support.

Neurosonographic findings across the study
groups, including the incidence of intracranial he-
morrhage of varying severity and periventricular
leukomalacia (PVL), did not differ statistically sig-
nificantly between the subgroups. Although the
higher incidence of PVL and grade I1I intracranial
hemorrhage in Group I did not reach statistical sig-
nificance, it indicates a more severe course of central
nervous system injury compared with the other
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Table 2
Assessment of newborns according to the Apgar score
Indicator Groups N M1im (min-max) PF PU
| 25 4.5+0.3 (1-7)
0.004* 0.001*
lla 9 6.3+0.2 (5-7)
I-minute Apgar scores
I 44 57+0.2 (2-7)
<0.0071* <0.001*
b 22 6.7£0.2 (4-7)
| 25 5.6+0.3 (3—7)
0.004* 0.001*
lla 9 70+0.2 (6-8)
5-minute Apgar score
I 44 6.6+0.2 (3-8)
0319 0.31
lib 22 6.8+0.1 (5-7)

Note: statistical significance of differences between subgroup indicators: PF — according to Fisher's exact test; Pu — according to the Mann-Whitney U test; * — the null

hypothesis is rejected

Table 3
Selected early neonatal indicators of the newborns included in the study groups.
Indicator Groups N Absolute number, % Py2 PU
\ 25 8(32.0 %)
0.223 0.230
[®)
- llla 9 1(111°%)
I 44 1(25.0 %)
0.042 0.044*
llib 22 1(4.5 %)
\ 25 6 (24.0%)
0105 om
Il 9 0 (0%
MV in the early neonatal period ° 0%)
Il 44 3(6.8%)
0.210 0.213
lib 22 0 (0%)
| 25 7 (28.0%)
0.075 0.079
Il %
CPAP in the early neonatal period ° ° 0 (%)
I 44 5 (11.4%)
0.00 0103
lib 22 0 (0%)

groups. The higher frequency of grade 1T and I1I
hemorrhages in the study Groups I and II is most
likely associated with morphofunctional immaturity,
hypoxic-ischemic and infectious-toxic inflammation,
weakness of the germinal matrix, and increased per-
meability of cerebral vessels in infants with NEC
(Figure 1).

Severe hypoxic-ischemic encephalopathy was ob-
served at a significantly higher frequency in both
subgroups of the study (Groups I and IT) and dem-
onstrated statistical significance in infants with
a birth weight above 1500 g (comparison of Groups
IT and ITIb, p<0.001).

Analysis of feeding characteristics revealed that
among preterm infants who developed NEC, the

ISSN 2786-6009 UKRAINIAN JOURNAL HEALTH OF WOMAN 1(182)/2026

proportion of infants who had not received enteral
feeding was significantly higher (p<0.05), whereas
the proportion of those receiving breast milk was
significantly lower (p<0.05). Failure to implement
minimal enteral feeding and preference for formula
feeding cannot be excluded as contributing factors
to the development and complicated course of NEC
(Figure 2).

Studies have demonstrated that breast milk feeding,
compared with formula feeding, reduces the incidence
of NEC in preterm infants. Breastfeeding is beneficial
not only for the prevention of NEC but also for the
postoperative rehabilitation of newborns. In addition,
in low birth weight infants, the initiation of minimal
enteral feeding prior to establishing full enteral nutri-
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Fig. 1. Results of cranial ultrasound examination across the study groups
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Fig. 2. Feeding characteristics of infants across the study groups

tion represents a safer alternative and contributes to
areduction in the incidence of NEC [3,7,8].

Thus, based on the results of the present study, in
both NEC groups, turbid amniotic fluid (p<0.001),
intrauterine infection (p<0.001), and birth asphyxia
(p<0.001), as well as arterial hypertension (p<0.05),
preeclampsia (p<0.05), and operative delivery
(p<0.001) in mothers of infants in Group II, consti-
tute significant ante- and intranatal risk factors for
the development of NEC. Furthermore, RDS
(p<0.05) and hypoxic-ischemic encephalopathy
(p<0.05) were identified as postnatal risk factors for
NEC in low birth weight infants.

Conclusion

The findings of the present study demonstrate
that both antenatal and intranatal factors play
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a significant role in the development of necrotiz-
ing enterocolitis in newborns, particularly in low
birth weight infants. Turbid amniotic fluid, intra-
uterine infection, and birth asphyxia were identi-
fied as major risk factors in both NEC groups,
while maternal arterial hypertension, preeclamp-
sia, and operative delivery were additionally asso-
ciated with an increased risk of NEC in infants of
Group II. Moreover, RDS and hypoxic-ischemic
encephalopathy were determined to be important
postnatal risk factors contributing to the develop-
ment of NEC. These findings highlight the multi-
factorial nature of NEC and emphasize the impor-
tance of early identification and careful
monitoring of high-risk infants during the perina-
tal and neonatal periods.
The authors declare no conflict of interest.
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