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Importance of Combinations of Risk Factors
in the Development of Necrotizing Enterocolitis in Newborn Children

Azerbaijan Medical University,
Baku, Azerbaijan Republic

The purpose of the study was to identify factors
of increased risk of necrotizing enterocolitis among
young children in Baku.

Materials and methods. Two observation groups
were selected: the main observation group — chil-
dren with necrotizing enterocolitis (128 children), the
control observation group — healthy children (64 chil-
dren). The children of the main group were divided
into 2 groups: group 1 (n=83) — children with necrotiz-
ing enterocolitis who were treated conservatively and
had no complications; group 2 (n=45) — children with
necrotizing enterocolitis who had purulent-inflamma-
tory complications and were treated surgically. In the
course of the study, anamnestic and clinical laborato-
ry research methods were used.

Results and discussion. Arelatively high percent-
age of women aged 19-29 years and 30-39 years
was established — 63.2 + 4.3 and 20.3 + 3.5%, re-
spectively, in the main group of children, and 75.0 +
5.4 and 14.0 £ 4.3% in the control group. In families
of children born with necrotizing enterocolitis, 38.3%
of mothers assessed their material and living condi-
tions as unsatisfactory (p<0.01). It was revealed that
the proportion of children with postnatal risk factors:
< 1500 g of body weight at birth among children of
the main group (63.2 + 4.3%) is by 5 times more than
among children of the control group (12.5 + 4.2%,
p<0.05). It was also found that the proportion of chil-
dren with respiratory disorders significantly differs
from each other in the compared groups (22.6 + 3.6
and 3.2 £ 2.1%, respectively, p<0.05). The proportion
of children who were administered artificial enter-
al nutrition with milk formula among children of the
main group (75.0 + 3.8%) was by 9.6 times higher
than among children of the control group (7.8 + 3.3%,
p<0.001).

The results of our study also coincide with the re-
sults of the authors, who revealed a relationship with
the course of pregnancy, childbirth, and necrotizing
enterocolitis.

Conclusion. The results of the study showed that
the most pronounced risk of necrotizing enterocolitis
incidence is expected at the birth of children weigh-
ing 1500 g or less (prematurity of degrees 3-4), and
usually such children predominate among newborns
whose mothers were not observed by obstetrician-gy-
necologists in the antenatal period and, therefore, did
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not receive adequate treatment. Background medical
and biological factors can be called such as the age
of the mother, the state of health of the woman (the
presence of genital and extragenital diseases) and
the course of pregnancy (gestosis in combination with
various pathologies).

Keywords: necrotizing enterocolitis, risk factors,
young children.

Introduction. The most complex and least stud-
ied problem in neonatology is necrotizing enterocoli-
tis (NEC). The vast majority of children with NEC are
premature babies with a body weight less than 1500
g. According to various authors, NEC occurs at a fre-
quency of 2—-10 per 1000 premature babies with very
low and extremely low birth weight [1, 2]. Surgical
stages of NEC occur on average in 50% of sick chil-
dren, mortality in this case reaches 20%, and with ex-
tensive intestinal necrosis it can reach 80-100%. The
high mortality rate in NEC is the reason for the active
study of this disease [3]. Investigating the causes of
NEC, it is necessary to proceed from the factor of het-
erogeneity of pathology and its multifactorial etiology.
Ischemic factors, feeding with hyperosmolar mixtures,
malabsorption, forced amounts of food, and bacterial
flora lead to the damage of the intestinal mucosa [4,
5]. In NEC, in almost all cases, there are factors of
social, medical-organizational, and medical-biological
nature, which are either a cause or an aggravating sit-
uation for the occurrence of NEC and fatalities [3, 6].
In connection with the abovementioned, the task was
set to prove the significance of the combinations of
these factors for a reliable study of the incidence rate.

The purpose of the study was to identify factors
of increased risk of the incidence of necrotizing en-
terocolitis among young children in Baku.

Materials and methods. The study was carried
out at the K. Faradzhov Research Institute of Pediat-
rics and at the Department of Children’s Diseases-1 of
the Azerbaijan Medical University. In accordance with
the set purpose, two observation groups were select-
ed: the main observation group — children with NEC
(128 children), and the control observation group —
healthy children (64 children).

The study was carried out in compliance with
the basic provisions of the “Rules of ethical principles
of scientific medical research with human participa-
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tion”, approved by the Declaration of Helsinki (1964-
2013), ICH GCP (1996), EEC Directive No. 609 (dat-
ed 24.11.1986), Orders of the Ministry of Health of
Ukraine No. 690 (dated 23.09.2009), No. 944 (dated
14.12.2009), No. 616 (dated 03.08.2012). Parents of
each study patient signed an informed consent to par-
ticipate in the study and all measures to ensure ano-
nymity of patients were taken.

Children of the main group were divided into
2 groups: group 1 (n=83) — children with NEC who
were treated conservatively and who had no com-
plications; group 2 (n=45) — children with NEC who
had purulent-inflammatory complications and were
treated surgically (peritonitis with ileus, sepsis and
pneumonia, anastomotic failure). In the course of
the study, anamnestic methods such as collection of
a family history and anamnesis of the life of children
based on a survey of mothers and analysis of med-
ical documentation (history of childbirth, case histo-
ries of newborns, outpatient development cards) and
clinical and laboratory research methods such as an
objective examination of children with a description of
somatic and neurological status based on the exam-
ination data of functional diagnostics and laboratory
examination were used. Statistical processing of the
obtained results of the study was carried out by con-
ventional methods of variation statistics.

Results and discussion. The basis for the
birth and further development of a healthy child is
formed in the intrauterine period. There are various
medical-organizational and social factors that do not
allow to organize high-quality medical supervision
with timely and adequate correction of the course of
pregnancy. In the control group of children, in more
than half of the cases (54.7 = 6.3%) mothers visited
the antenatal clinic for the first time before the 12
week of pregnancy. A small part (7.8 + 3.4%) were
registered at a gestational period of 20-26 weeks.
As it turned out, even in the control group of chil-
dren, timely monitoring of pregnant women is not fully
ensured. In the main group of children with NEC, in

9.0 £ 4.0% of cases, mothers were either not ob-
served in antenatal clinics or were registered after
27 weeks of pregnancy. Moreover, a comparison of
these groups of children according to the structure of
the gestational period at the first visit to the antenatal
clinic showed the existence of significant differences
between them (x?= 87.5; p<0.0001).

Noteworthy is the relatively high specific weight
of women aged 19-29 and 30-39 years old —
63.2 + 4.3 and 20.3 £ 3.5% in the main group of chil-
dren, and 75.0 £ 5.4 and 14.0 + 4.3% in the control
group, respectively. When analyzing the social fac-
tors of the studied families, a statistically significant
difference in material and living conditions was found.
In the families of children born with NEC, 38.3% of
mothers rated their material and living conditions as
unsatisfactory (p<0.01). In recent years, both in pros-
perous and disadvantaged families, there has been
a change in the age composition of pregnant and
parturient women: the proportion of women under 18
years is increasing and the number of women of older
age groups is decreasing. It is obvious that the age
of the mother as an integral criterion of biosocial de-
mographic behavior remains a factor of the increased
risk of morbidity in children, although its role is de-
creasing. The distribution of the surveyed groups of
children according to the health status and the course
of pregnancy of their mothers during the antenatal pe-
riod of their development is presented in Table 1.

The proportion of children with postnatal risk fac-
tors: body weight at birth < 1500 among the children of
the main group (63.2 + 4.3%) is by 5 times higher than
among the children of the control group (12.5 + 4.2%,
p<0.05). The specific weight of children with respi-
ratory distress syndrome in the compared groups
differ significantly from each other (22.6 + 3.6 and
3.2 + 2.1%, respectively, p<0.05). The proportion
of children who received artificial enteral feed-
ing with milk formula among the children of the
main group (75.0 £ 3.8%) was by 9.6 times higher
than that among the children of the control group

Table 1 — Distribution of the surveyed groups of children according to the health status and the course of pregnancy

of the mother

. Main group (n=128) | Control group (n=64)
Indicators abs. % abs. % X’ P

Postnatal risk factors: birth weight < 1500 81 63.2+4.3 8 125+4.2 31.84 | 0.00001
Respiratory distress syndrome 29 226 +3.6 2 3.2+21 7.07 0.1063
Need for mechanical ventilation 22 17.2+3.3 7 10.9+3.8 2.66 | 0.00001
Artificial enteral feeding with milk formula 96 75.0+ 3.8 5 7.8+3.3 55.43 | 0.0002
Antenatal risk factors: 59 | 46144 | 4 62£29 | 3623 | 0.0002
Chronic fetoplacental insufficiency

Chronic intrauterine fetal hypoxia 16 125129 3 46+27 1.56 0.2580
Intrauterine growth retardation 62 48.4+4.4 7 10.9+3.8 27.38 | 0.00001
Appointment of glucocorticoids - - 54 844+46 93.21 | 0.00001
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(7.8 £ 3.3%, p<0.001). Complicated courses of preg-
nancy were most often observed in mothers of chil-
dren of the main group. In mothers of this group of
children, chronic fetoplacental insufficiency was not-
ed in 46.1 £ 4.4% of cases, chronic intrauterine fetal
hypoxia — in 12.5 + 3.9% of cases, and intrauterine
growth retardation — in 48.4 + 4.4% of cases. These
pregnancy complications in mothers of the con-
trol group of children were relatively rare (6.2 + 2.9;
4.6 £ 2.7 and 10.9 £ 3.8%, respectively).

Analyzing comparative materials on the distribu-
tion of two groups of children according to different
characteristics (gestational period at the first visit of a
pregnant woman to the antenatal clinic, the age of the
pregnant woman, the mother’s health status and the
course of pregnancy, the quality of health during the
neonatal period and the degree of maturity of children
at birth, the presence of background pathology, etc.),
it can be noted that the considered indicators are fac-
tors of increased risk of NEC disease in children. Our
results are consistent with those of various authors
who have studied the risk factors for NEC and found
that low birth weight is the most frequently mentioned
significant risk factor for NEC in newborns in the mod-
ern literature, which is consistent with studies describ-
ing the highest incidence of NEC among infants with
the lowest body weight at birth. These authors also
show that severe RDS was a significant risk factor for
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the development of NEC [2]. Mechanical ventilation,
newborn weight, and maternal age have also been
associated with an increased risk of NEC [2, 7, 8].

Other researchers consider hypotension during
the week of life as an independent risk factor for the
development of NEC, as circulatory disorders during
this period of life can lead to impaired gastrointestinal
blood flow, and, consequently, to a high incidence of
necrosis [6, 8, 9].

The results of our study also coincide with the
results of the authors [10, 11, 12], who found a rela-
tionship with the course of pregnancy, childbirth, and
NEC.

Conclusion. The results of the study showed
that the most pronounced risk of NEC incidence is
expected at the birth of children weighing 1500 g or
less (prematurity of degrees 3-4), and usually such
children predominate among newborns whose moth-
ers were not observed by obstetrician-gynecologists
in the antenatal period and, therefore, did not receive
adequate treatment. The age of the mother, the state
of health of the woman (the presence of genital and
extragenital diseases) and the course of pregnancy
(gestosis in combination with various pathologies)
can be called background medical-biological factors.

Perspectives of further research. In the future,
it is planned to study the molecular pathways of the
development of necrotizing enterocolitis in newborns.
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3HAYEHHA NOEAHAHb ®AKTOPIB PU3UKY

B PO3BUTKY HEKPOTUYHOIO EHTEPOKONITY Y HOBOPOIXEHUX OITEU

Icmadnosa C. .

Pe3rome. Mema docnidxeHHs1. BusaBnTM dhakTopu NigBULLIEHOTO PU3UKY 3aXBOPKOBAHOCTI HA HEKPOTUYHUIA
€HTEepPOoKONIT cepen AiTen paHHbLoro Biky B M. baky.

Mamepianu ma memodu. Byno BigibpaHo OBi rpyny cnocTepeXXeHHs: OCHOBHA rpyna CnoCTEPEXEHHS —
OiTV 3 HEKPOTMYHUM eHTepokoniToM (128 fiten), KOHTPOnbHa rpyna CroCTepPEeXeHHs — 300poBuX Aiten (64
aiten). [itn ocHOBHOI rpynu Gynu noginexi Ha 2 rpynu: rpyna 1 (n=83) — AiTn 3 HEKPOTUYHUM EHTEPOKOSITOM,
LLIO NiKyBanmcs KOHCEPBATMBHO i Manu ycKnagHeHHs; rpyna 2 (n=45) — gitn 3 HEKPOTUYHUM EHTEPOKOITITOM,
SKi Manwu rHiHO-3ananbHi YCKNagHeHHs Ta nikyBanucsa onepaTmBHO. Y Xodi OOCHigKEeHHSA 3aCTOCOBYBanucs
aHaMHEeCTMYHI Ta KniHiKo-nabopaTopHi MeToan OOCNIMKEHHS.

Pesynbmamu. BcTaHOBRNEHoO BiAHOCHO BUCOKY MUTOMY Bary XiHOK Y Biui 19-29 pokis Ta 30-39 pokiB — Bia-
nosigHo 63,21+4,3 Tta 20,3+3,5% B OCHOBHIl rpyni giten, Ta 75,015,4 Ta 14 ,0+4,3% y KOHTPOMbHIN rpyni. Y
CiM’aX diTen, HapogXXeHUX 3 HEKPOTMYHMM eHTepokoniToMm, 38,3% maTepiB OLUiHMIIN CBOi MaTepianbHO-NoByTO-
Bi yMOBWU siK He3a0BiNbHi (p<0,01). BuseneHo, o nutomMa Bara fiTen 3 noCTHaTanbHUMKU oakTopamu pusmky:
<1500 r macu Tina npu Hapog>KeHHi cepen AOiTen ocHoBHOI rpynn (63,2+4,3%) y 5 pasiB binbLua, Hix cepen
AiTen KoHTponbHOI rpynu (12,5+4,2) %, p<0,05). Takox BCTaHOBMEHO, IO NUTOMa Bara AiTen 3 NopyLUEeHHAMN
OVNXaHHSA CYTTEBO BiApPI3HAETBCS OOUH Big OQHOrO B MOPiBHIOBaHUX rpynax (22,6+3,6 Ta 3,2+2,1% BignosigHo
p<0,05). NuToma Bara fiTen, 9KMM BBOAWUMN LUTYYHE eHTeparibHe XapyyBaHHS MOIOYHOK CyMiLLLLD, cepen
aiTen ocHoBHoi rpynu (75,0+3,8%) 6yna B 9,6 pasa BULIOIO, HiXX cepea Aiten KOHTponbHOI rpynu (7,8+3,3%,
p <0,001).

BucHosku. Pesynbrati gocnigpkeHHsa nokasanu, LWo HanbinbLl BUpaXeHuUin pu3nk 3axBOpOBaHOCTI Ha He-
KPOTUYHMIA EHTEPOKONIT OYIKYETBCS MPU HAPOMXKEHHI Aiter macoto Tina 1500 r i MmeHwe. PoHOBMMN MeLMKO-
GionoriyHMMuM chakTopamu MOXyTb OyTK Ha3BaHi Taki SK Bik MaTepi, CTaH 340PpOB’s XiHKM Ta nepebir BariTHOCTI.

KnrouoBi cnoBa: HEKPOTUYHUIN EHTEPOKONIT, hakTopn puU3unKy, AiT PpaHHLOIO BiKY.
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