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OuiHka paKkTopiB pU3NKYy BUHUKHEHHSA
Nnpupoa>XeHUX Baa PO3BUTKY cepen
HOBOHapoA>XeHUX M. JibBoBa Ta JIbBiBCbKOI
obnacri 3a 2002 - 2021 pp. (vacTuHa I)
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Bctyn. YacTtoTa HapOAXeHHS AiTel 3 NpUPOLAXKEHUMU BagaMu
po3suTky (MBP) 3a gaHumm BOO3 carae 4-6 % Big 3aranbHoOi
KiNNbKOCTi HOBOHAPOAXEHUX.

Meta po60TK - BM3HAUYUTU NMOBIPHI PaKTOPN PU3UKY BUHUK-
HeHHA «MoaenbHux» NBP y HOBOHapoaXeHuX.

MeTopam. MNpoBeaeHo 36ip Ta aHani3 KNiHiKo-enigeMioNnoriyHmnx i
MeAUNKO-CTaTUCTUYHUX AaHUX 3 AXKepesl NepBUHHOI JOKYMEeHTa-
uii npo aiten, aki Hapogunmce B 2002-2020 pokax 3 MNBP meTo-
OOM «BMMAAOK-KOHTPOJIb», 3aM0OBHIOKYMN pEECTPaUIiNHI KapTn B
NosoroBMx yctaHoBax M. JlbBoBa Ta JIbBiBCbKOi 06nacTi.

Pesynbtatn. Peectp «MmozenbHux» MBP y aitelr, aki Hapoan-
nuck B 2002-2020 pokax y rnonorosmx 3aknagax M. JlbBoBa Ta
JIbBiBCbKOI 061acTi METOAOM «BUMAAOK — KOHTPOJb», Haniuye
1211 kapt Ha aiten 3 NBP Ta 1204 KapTu Ha AiTeN 3 KOHTPO/b-
HOl rpynun. Y cTpykTypi «MoaenbHux» [BP Ha nepwe Micue
Bunwnu MBP i gedopmauii KicTkoBo-M'a30B0Oi cuctemmn — 272
(22.5%), apyre micue nocinu wWinvHn rybu ta nigHe6iHHa —193
(15.9%), TpeTe Micue XpoMOCOMHI aHoMmanii — 174 (14.4%). 3i
36inblWIEHHAM NOPSAKOBOro HOMEpa BariTHOCTI, MOYMHAK4YN 3
yeTBepTOl, CnocTepiranacb CTaTUCTUYHO 3Hauylla pi3HMLA Ha-
poaxeHHs amtuHu 3 MBP (p<0,05). BusBNeHO CTaTUCTUYHO

Original research: Clinical sciences

OPEN aACCESS

DOI: 10.25040/ntsh2022.02.15

Anpeca ana nuctyBaHHs: Y «IHCTUTYT cnaa-
koBoi natonorii HAMH YkpaiHn», Byn. Jln-
ceHka, 31 a, JlbBiB, YkpaiHa, 79008

TBiTTep: @n_kitsera

E-nowTa: nkitsera@gmail.com

Hapiwna pao pepakuii: 04.04.2022

MpwuiiHaTa go Apyky: 15.08.2022

Oony6nikoBaHa: 30.12.2022

ORCID IDs

Oner MHaTelKko:
https://orcid.org/0000-0003-0587-659X

HaTania Kiuepa:
https://orcid.org/0000-0002-6617-9336

Codisa leHnk-Bepe3oBcbKa:
https://orcid.org/0000-0002-8735-2396

HaTtanis Jlyk'aHeHKo:
https://orcid.org/0000-0003-4847-1488

HaTanis py3nHuesa:
https://orcid.org/0000-0002-5211-8639

KoHniKT iHTepeciB: aBTopu 3as8BNS0TbL
npo BiACYTHICTb KOHMNIKTY iHTepeciB.

Oco6uCcTNit BHECOK aBTOPIB:

CrBOopeHHs1 KOHUenyii: Oner MHaTelko,
HaTtanis Jlyk'aHeHko;

PesynbraTtn gocnipxeHHs: Codis le-
HUK-Bepe3oscbka, HaTtanis py3nHueBsa;

HanuncanHs: Hatania Kiuepa, Codis lle-
HUK-Bepe3oBcbKa;

PeparyBaHHs Ta 3aTBepA><eHHS ocTa-
TOYHOro BapiaHty: Hatanisa Kiuepa,
Codia NeHnk-Bepe3oscbka, Hatanis
JNyk’ssHeHKo.

Ao3Bin komicii 3 nutaHb 6ioeTnkmn: Komi-
TeT 6ioeTnkn Y «IHCTUTYT cnaakoBoi na-
Tonorii HAMH Ykpaiun», JlbBiB, YKpaiHa,
N¢ 68, 01.04.2022.

®iHaHCyBaHHS: aBTOPWN HE OTPUMaNM Xoa-
HOI diHaHCOBOI MiATPUMKM CBOro AocChni-
LOKEHHS.

© Bci aBTopu, 2022
BY

3Hauywy pisHuuto [OR=3.97; 95%CI: 1.97; 7.99] B aHaMHe3i WO040 BiACOTKA MEPTBOHAPOAXKEHb
(3,2%) y maTepiB, aki HapoauIn AUTUHY 3 NBP NOpiBHAHO i3 XXiHKaMK KOHTPoNbHOI rpynu (0,8%).
BiACOTOK NaTOMOriyHOI CTPYKTYPU MAAUEHTU Yy XiHOK obcTexeHoi rpynu (32,8%) 6yB 6inblimm
[OR=3.71; 95%CI:3.01; 4.56], HixX Yy XiHOK KOHTpObHOi rpynu (16,8%).

Cepen maTepiB 060X rpyn He BUSBIEHO CTaTUCTMYHO 3HAYYLLOi pi3HMLUI WoAO0 aHeMil Ta rectose I
Ta II NonoBMHM BariTHOCTEN, IHTEpBany MiX BariTHOCTAMU, KiNbKOCTi abopTiB i CaMOBINIbHUX BU-
knaHis (p>0,05).

BucHoBKMW. [MepcrnekTMBu noganblinX AOCNIAXEHb Yy LbOMY HanpsaMi nonfdratoTb Y BU3HAYEHHI
BHECKY MeHeTUYHOro YMHHUKA Y BUHUKHEHHI MBP y KOXXHOro nauieHTa 3 BpaxyBaHHAM reHeasno-
riYyHOro aHamHesy poAnHMU.

Knro4oBi cnoBa: HOBOHapOAXeHi, BaAn po3BUTKY, dakTopun pusnky, JIbBiBCbka 06/1acTb, YKpaiHa.

167



Mpaui HTLW MeanyHi Hayku
2022, Tom 69, N2 2

ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2022, Vol. 69, 2

OpwuriHanbHi 4OCAIAXEHHS: KNiIHIYHI HayKKn

OPEN 8ACCESS

DOI: 10.25040/ntsh2022.02.15

For correspondence: SI «Institute of
Hereditary Pathology, National Academy
of Medical Sciences of Ukraine», Lviv, Ly-
senko str. 31-a, Ukraine, 79008

Twitter: @n_kitsera
E-mail: nkitsera@gmail.com

Received: 4 Apr, 2022
Accepted: 15 Aug, 2022
Published: 30 Dec, 2022

ORCID IDs

Oleh Hnateiko:
https://orcid.org/0000-0003-0587-659X

Nataliya Kitsera:
https://orcid.org/0000-0002-6617-9336

Sofia Henyk-Berezovska:
https://orcid.org/0000-0002-8735-2396

Nataliia Lukyanenko:
https://orcid.org/0000-0003-4847-1488

Nataliya Hruzyntseva:
https://orcid.org/0000-0002-5211-8639

Disclosures: The authors declared no
conflict of interest.

Author Contributions:

Conceptualization: Oleh Hnateiko,
Nataliia Lukyanenko;

Results of study: Sofia Henyk-
Berezovska, Nataliya Hruzyntseva;

Writing: Nataliya Kitsera, Sofia Henyk-
Berezovska;

Review & editing: Nataliya Kitsera, Sofia
Henyk-Berezovska, Nataliia Lukyanenko.

Ethical approval: Bioethics Committee SI
“Institute of Hereditary Pathology, National
Academy of Medical Sciences of Ukraine”,
Lviv, Ukraine, N2 68, 01.04.2022.

Funding: The authors received no financial
support for their study.

© All authors, 2022
BY

Original research: Clinical sciences

Assessment of risk factors for development
of birth defects among newborns
in Lviv region in 2002-2020 (Part 1)

Oleh Hnateiko, Nataliya Kitsera, Sofia Henyk-Berezovska,
Nataliia Lukyanenko, Nataliya Hruzyntseva

Institute of Hereditary Pathology, National Academy
of Medical Sciences of Ukraine, Lviv, Ukraine

Introduction. The frequency of children with birth defects
(BD) according to the WHO reaches 4-6% of the total number
of newborns.

Objectives. The purpose of this work was to determine the
probable risk factors for *model” BDs in newborns.

Methods. Analysis of clinical-epidemiological and medical-statis-
tic data from the primary documentation on newborns in 2002-
2020 with BDs by the “case-control” method filling out registra-
tion cards in maternity hospitals of Lviv region was conducted.

Results. There were filled 1204 healthy newborns’ cards and
1211 cards of newborns with BDs. In the structure of “*model”
BD, the deformations of the musculoskeletal system composed
272 (22.5%) cases, clefts of the lip and palate accounted for
193 (15.9%) cases, chromosomal abnormalities comprised
174 (14.4%) cases. We observed statistically significant risk
(p<0.05) of BDs for newborns with increased numbers of preg-
nancies in mothers. There was a statistically significant differ-
ence [OR=3.97; 95%CI: 1.97; 7.99] in the medical history
relative to stillbirths (3.2%) in mothers with BD newborns as
compared to women in the control group (0.8%). The prev-
alence of pathological structure of the placenta in women of

the study group (32.8%) was higher [OR=3.71; 95%CI:3.01; 4.56] than in those of the control

group (16.8%).

Mothers of both groups showed no statistically significant difference in anemia, preeclampsia, the
interval between pregnancies, and the number of abortions and miscarriages (p> 0.05).

Conclusions. Further research in this area should be directed to determine the contributions of
genetic factors in BD occurrence, considering the genealogical history of each family.

Keywords: Newborns, birth defect, risk factors, Lviv region, Ukraine.
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Introduction

Birth defects (BD) are a serious, current prob-
lem, as children’s health is a resource for the
future. The safety of their lives is important,
both to their families and to the state. A child
with BD can be born into any family. This is-
sue is not limited to parents with complicated
reproductive medical histories. Young, healthy
parents with no bad habits and women with
normal pregnancies are likewise susceptible.
Worldwide, approximately 5% of all children
are born with BD [1,2].

BD are the third leading cause of fetal mortal-
ity during pregnancy, childbirth, and the post-
partum period [3].

Researchers have uncovered a preserved an-
cient Egyptian (more than five thousand years
old) picture of a patient with chondrodysplasia.
In the Babylonian cuneiform (3800-2000 BC),
there is a table listing 62 descriptions of BD. The
study of BD established itself as an independent
science, teratology, in 1822 after French sci-
entist Etienne Geoffroy Saint-Hilaire (G. Saint-
Hilaire) used the experimental method of re-
search to investigate the causes of BD [4].

According to the World Health Organization
(WHO), the incidence of newborns with BD
is 4-6 %. Furthermore, BD will manifest in
15% of children during the first five-ten years
of life. Annually, about 2.7 million children
worldwide die from BD. More than 60% of the
reasons have not been identified. About 25%
of anomalies are a result of combined effects
of many minor genetic defects and environ-
mental risk factors; 10-13% of anomalies
are related to the environmental impact;
only 12-25% of BD have a genetic component
[5, 6]. BD is one of the main causes of ante-
and intranatal fetal death and infant mortality
[7]. The prevalence of BD, according to the Euro-
pean Registration of Congenital Anomalies and
Twins (EUROCAT), varies over a wide range
(10.3-32.3 per 1000 infants). In Ukraine, it
affects 29 per 1000 infants [8].

Every year in Ukraine, about 12 thousand chil-
dren are born with hereditary and congenital
pathologies. Up to 20% of children with dis-
abilities developed them as a consequence of
BD. Additionally, almost every third stillborn
child has this pathology [9].
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Among all BDs, the most commonly di-
agnosed are “model” (synonyms: rough,
obvious) BD, recommended for required
registration by the EUROCAT [8]. These are per-
sistent disorders of the structure and function
that occur in utero due to fetal developmental
disorders. The causes of congenital anomalies,
counting multiple BD, in Ukraine include gene
mutations (14-17%), chromosomal and ge-
nomic mutations (9-10%), unfavorable en-
vironmental factors and other hereditary
factors (40-65%) [10].

The main aims of monitoring include study-
ing the epidemiology of BD [11], assessing
the effectiveness of prevention programs at
the population level, and detecting and con-
trolling new teratogenic environmental fac-
tors. The combination of genome sequencing
and chromosome microarray analysis in all
future monitoring programs will significantly
improve the diagnosis of BD associated with
genetic mechanisms [12, 13].

Objective: The purpose of this work was to
determine the probable risk factors for *mod-
el” BD in newborns.

Materials and Methods

We collected and analyzed clinical, epidemio-
logical, medical, and statistical data from pri-
mary records on children born in 2002-2020
with BD using the “case-control” method [14].
Doctors filled out registration cards in materni-
ty hospitals in the city of Lviv and Lviv region.

Two groups of mothers were of particular in-
terest: those who gave birth to a child with
BD and those who gave birth to a healthy
child. The “case-control” method was used to
identify possible factors that may cause BD in
the offspring when compared with mothers of
healthy children (control group).

In each case of BD, a “Registration Card of
the Child with BD” was filled out. To create
a control group, a “Registration Card of the
Healthy, Full-Term Child” was filled out for a
healthy, full-term child of the same sex born
concurrently with a child with BD (according
to the “Genetic Monitoring Guidelines” ap-
proved by the Head of the Medical-Organiza-
tional Department of the Academy of Medical
Sciences of Ukraine on May 17, 2002 and the
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Head of the Department of Medical Care for
Children and Mothers of the Ministry of Health
of Ukraine on October 21, 2001) [15].

All data were collected with the informed con-
sent of the mothers. Women of children with BD
answered and asked questions because they
wanted to understand the cause of the BD in
their offspring. Mothers with healthy children
also gave their consent, as they understood that
answering the questionnaire could help future
mothers identify risk factors that cause BD.

Following the recommendations of the Euro-
pean Registry, the study considered the fol-
lowing defects: anencephaly, spina bifida, en-
cephalocele, hydrocephalia, anotia, microtia,
cleft palate (without cleft lip), cleft lip (with or
without cleft palate), esophageal atresia, rec-
tal atresia, renal agenesis, reduction defects of
extremities, polydactyly, omphalocele, gastro-
schisis, abdominal wall defects, diaphragmatic
hernia, transposition of main vessels, hypo-
plastic left heart syndrome, Down syndrome,
multiple BD, microcephaly, arinencephaly/ho-
loprosencephaly, anophthalmia, microphthal-
mia, choanal atresia, atresia or stenosis of the
small intestine, hypospadias, indeterminate
sex, epispadias, exstrophy of the bladder, cys-
tic kidney disease, trisomy 13, trisomy 18.

I A\} |II

Inclusion criteria were all "model” BD in new-
borns. Exclusion criteria were newborns with
BD that were not on the list of "model” BD;
BD in stillbirths; women from other regions of
Ukraine who gave birth to a child with BD in
Lviv region maternity hospitals.

Results

During 2002-2020 in maternity hospitalsin Lviv
region, 1204 cards were filled out for healthy
newborns and 1211 cards for newborns with
BD. In 598 (49.4%) boys and 613 (50.6%)
girls, cases of “model” BD were diagnosed.
The control group included 592 (49.2%) boys
and 612 (50.8%) girls. Isolated BD was found
in 1,45 (86.3%) newborns, while 166 (13.7%)
children were born with multiple BD.

BD in the examined group of 1,211 infants in-
cluded 272 (22.5%) deformations of the mus-
culoskeletal system, 193 (15.9%) cleft lips
and palates, 174 (14.4%) chromosomal ab-
normalities, 159 (13.2%) genital BD, 138 sys-
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tem (11.4%) BD of the nervous system, 101
(8.3%) cases of multiple BD, 90 (7.4%) BD of
the cardiovascular system, 54 (4.5%) BD of
the digestive system, 16 (1.3%) BD of the uri-
nary system, 9 (0.7%) BD of the eye, ear, and
neck and 4 (0.3%) BD of respiratory organs.

In the examined groups, 50.2% of first,
24.4% of second, and 13.8% of third preg-
nancies resulted in newborns suffering from
BD. These data did not demonstrate a signif-
icant deviation from the control group where
48.1% of cases were first pregnancies, 29.0%
of cases were second pregnancies, and 12.3%
of cases were third pregnancies (p>0.05). In
the examined group, 1169 (96.5%) children
were born as a result of singleton pregnan-
cies, while 42 (3.5%) cases included multiple
gestations. All 1,204 (100%) control group
pregnancies were singleton.

In our study, with every subsequent pregnan-
cy, we observed a statistically significant risk
(p<0.05) of BD for the child. In the BD group,
5.8% of children were born from the fourth
pregnancy, 3.0% of children were born from
the fifth pregnancy, 1.3% of children were
born from the sixth pregnancy, 1.1% of chil-
dren were born from the seventh pregnancy,
0.3% of children were born from the eighth
and tenth pregnancies. In the control group,
10.0% of children were born from the fourth
pregnancy, 0.5% of children were born from
the fifth pregnancy, and 0.1% of children were
born from the sixth, seventh, ninth and elev-
enth pregnancies.

In many women of both groups, not every
pregnancy ended in childbirth due to several
reproductive causes (miscarriages, abortions,
stillbirths). Therefore, the number of births
was slightly lower than the number of pregnan-
cies, but no significant difference was found
between mothers of both groups (p>0.05).

When studying factors, we did not find a sta-
tistically significant difference (p>0.05) for
the following criteria. Pregnancy was desirable
in 95.3% of mothers in the study group and
96.4% of mothers in the control group; it was
undesirable in 4.1% of mothers in the BD group
and 2.8% of mothers in the control group. The
interval between the latest pregnancies was 3.9
+ 3.0 years in the study group and 4.3 = 2.8
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years in the control group (p>0.05). In the BD
group, the first pregnancy ended in abortion in
9.8% of cases; in the control group - in 9.0% of
cases. In general, the studied group contained
14.1% of abortion cases, the control group con-
tained 13.8% of such cases (p>0.05). According
to the analyzed data, “Child Registration Cards”
demonstrated that 96 (7.9%) pregnancies in
the BD group ended in miscarriage, of which
90 (7.4%) cases were miscarriages of the first
trimester. In the control group, miscarriage oc-
curred in 85 (7.1%) cases, of which 80 (6.6%)
cases happened during the first trimester. There
was no significant difference (p>0.05).

According to the mother’s medical history in
the BD group, the offspring died under the age
of five in 27 cases, which amounts to 2.2% of
cases; 19 cases occurred in the control group,
which equals 1.5% of cases (p>0.05). However,
a higher number of stillbirths (39 cases or 3.2%)
were noted in women of the BD group as com-
pared to women in the control group (10 cases
or 0.8%), which was a statistically significant
difference (p<0.05). The risk of BD childbirth in
women with stillbirths in reproductive anamne-
sis was 3.97 [OR=3.97; 95%CI: 1.97; 7.99].

We analyzed probable risk factors that could
lead to the birth of a child with BD: anemia,
preeclampsia in the first and second periods of
pregnancy, and the structure of the placenta
according to ultrasonographic data.

During pregnancy, anemia (Fig. 1) was pres-
ent in 539 (44.5%) cases in the study group

Present

Absent

Unknown

mCases of BD

0 10 20 30 40
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and 525 (43.6%) cases in the control group
(p>0.05). Pregnancy passed without anemia
in 548 (45.3%) mothers with BD children and
546 (45.3%) mothers with healthy children
(p>0.05). The risk of childbirth with BD in wom-
en with maternal anemia was 1.02 [OR=1.02;
95%CI: 0.86; 1.22]. A comparison of anemia
prevalence during pregnancy in the study and
control groups is presented in Figure 1.

Preeclampsia in the first half of pregnancy (Fig.
2) was present in 329 (32.4%) cases of the
study group and 384 (31.9%) cases of the con-
trol group (p>0.05). The risk of BD childbirth
in women with preeclampsia in the first half of
pregnancy was 1.08 [OR=1.08; 95%CI:0.90;
1.29]. Pregnancy passed without preeclampsia
in 682 (56.3%) mothers who gave birth to chil-
dren with BD and in 724 (60.1%) mothers with
healthy children (p> 0.05).

Preeclampsia in the second half of the preg-
nancy (Fig. 3) occurred in 415 (34.3%) cases
in the study group and 406 (33.7%) cases in
the control group (p>0.05). Pregnancy in the
second half occurred without preeclampsia in
649 (53.6%) cases among mothers with BD
children and in 641 (53.2%) mothers with
healthy children (p>0.05). The risk of BD
childbirth in women with preeclampsia in the
second half of pregnancy was 1.01 [OR=1.01;
95%CI: 0.84; 1.20].

As a result of ultrasound screening, we found

that the first interval of ultrasonography in the
study group was 17.5 £ 7.1 weeks, in the con-

50 %

u Control group

Figure 1. A comparison of anemia prevalence in pregnancies that resulted in newborns with BD and the control group

171



Mpaui HTLW MeanyHi Hayku
2022, Tom 69, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2022, Vol. 69, 2

OpwuriHanbHi 4OCAIAXEHHS: KNiIHIYHI HayKKn

Original research: Clinical sciences

Present

Absent

Unknown

o

20 30

mCases of BD

40 60 70 %

= Control group

Figure 2. A comparison of preeclampsia prevalence in the first half of pregnancy in newborns with BD and the control group
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mCases of BD

30
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Figure 3. A comparison of preeclampsia prevalence in the second half of pregnancy in newborns
with BD and the control group

trol group, it was 18.2 £ 8.1 weeks. The sec-
ond ultrasonography in the BD group was per-
formed on average at 24.5 £ 6.1 weeks, and
in the control group - at 25.2 £ 6.6 weeks.
Therefore, during the ultrasound examination
of mothers in the study group, no statistically
significant difference (p>0.05) was detected
as compared to the control group. The ultra-
sound study was performed twice before the
28th week of pregnancy in 51.2% of cases of
the BD group and 50.1% of cases of the con-
trol group (p>0.05).

Comparing the number of pathological child-
birth cases in the BD group with the control
group, we observed no statistically significant

172

difference (p>0.05): pathological childbirth
(cesarean section) occurred in 190 (15.7%)
cases in the study group and 202 (16.8%)
cases in the control group.

A comparison of the placental structure of the
mothers in two groups is presented in Table 1.

The prevalence of pathological structure of the
placenta in women of the study group was high-
er than in women of the control group, where
p<0.01. The structure of the placenta was nor-
mal in 418 (34.5%) cases in the study group
and 777 (64.6%) cases in the control group;
pathological in 397 (32.8%) cases of the BD
group and 199 (16.5%) cases in the control
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Table 1

A comparison of the placental structure
of newborns of the birth defect group and the control group

Cases of birth defect

Control group Statistical significance

Placental structure

n % n % P
Normal 418 34.5 777 64.6 <0.01
Pathological 397 32.8 199 16.5 <0.01
Unknown 396 32.7 228 18.9 <0.01
Total 1211 100 1204 100

group; unknown in 396 (32.7%) cases of the
BD group and 228 (18.9%) cases in the con-
trol group (p<0.01). The risk of BD childbirth in
women with pathological placental structures
was 3.71 [OR=3.71; 95%CI:3.01; 4.56].

Discussion

The “case-control” method is important to the
epidemiological study of public health [16].
Data analysis is performed retrospectively, as
the relationship between impact and outcome
is studied by comparing individuals with pa-
thology (in this article, "model” malformations
in newborns) and those without it (control
group - healthy newborns) [17]. Case-control
studies are analytical because they are used
to determine the causes and probable rela-
tionships between risk factors and the occur-
rence of BD in newborns.

III

The EUROCAT provides important epidemio-
logical information and monitors this pathol-
ogy in Europe, where information is mainly
collected during the first year of the child’s
life [18]. According to the EUROCAT data for
2013-2019, defects of the cardiovascular sys-
tem were ranked first, chromosomal abnor-
malities were ranked second, limb anomalies
were ranked third, and urinary system defects
were ranked fourth [19].

An analysis of the structure of BD in Odesa re-
gion (Ukraine) in 2008-2012 showed the an-
nual predominance of cardiovascular, urinary,
and musculoskeletal BD. Central nervous and
digestive systems BD were ranked fourth and
fifth in different years, except in 2009, when
multiple BDs were ranked fourth (10.1 per
100,000 newborns) [20].

In our study, chromosomal abnormalities were
among the three most common “model” BD in
newborns. At the same time, cleft lips and pal-
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ates, which were ranked second in our study,
ranked eighth in 2013-2019 according to the
EUROCAT - 14.51 per 10,000 newborns. It
should be noted, that the BD spectrum in our
study is characteristic for newborns, and dif-
fers from the BD spectrum in children aged 1
and older because at this age, the clinical pic-
ture of certain pathologies is much clearer. In
the maternity hospital, attention is often paid
to "model” BD that are diagnosed in the first
days after birth or require surgical interven-
tion — heart disease, anus atresia, esophageal
atresia, polydactyly, etc.

According to Brazilian doctors [21], in 2013-
2014, the prevalence of BD in 46,705 new-
borns was 1.04%. The musculoskeletal sys-
tem BD were ranked first (42.1%), which
was comparable to the data collected during
our study. Although the prevalence of geni-
tal BD was almost the same - 11.6% (Brazil-
ian study) and 13.2% (our study), in Brazil,
they ranked second and in Lviv region, they
ranked fourth.

Researchers from the United States found that
among 289,365 surveyed newborns in Boston
(USA), 5,941 (2.05%) children were diag-
nosed with one BD, sometimes, multiple BD. It
was noted, that when obstetricians examined
a newborn, most often they diagnosed visi-
ble external abnormalities, such as heart de-
fects, undescended testicles, inguinal hernias,
peripheral vascular abnormalities, and some
internal abnormalities [22]. In 1990-2009,
American scientists detected 873 (1.3%) cas-
es of births with “isolated model” BD among
65,308 singleton pregnancies [23].

According to observations [14], among 465
stillbirths, 23.4% of cases had one or more
serious anomalies as compared to 1,871 live
births, where BD was diagnosed in 4.3%.
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Reproductive anamnesis is very important to
every pregnhancy [24]. In the reproductive an-
amnesis of the mother, stillbirths belong to the
many significant factors. Thus, according to the
data collected on 73,337 newborns by scien-
tists from the Netherlands [25] in 1998-2011,
perinatal mortality associated with congenital
anomalies was 1.27 per 1,000 births (95% con-
fidence interval, 1.23-1.31), and the average
stillbirth rate was 2.68% (range 0% -51.2%).
According to German doctors, stillbirths (p =
0.035) were significantly more common among
mothers who gave birth to a child with anorectal
malformations as compared to the control group
[26]. In our study, cases of stillbirths were ob-
served in 3.2% of cases in the BD group and
0.8% of cases in the control group (p<0.05).
We assume that stillbirths remain one of the im-
portant factors in a woman’s reproductive histo-
ry, which can lead to BD in future pregnancies.

Moreover, we have found that an increase in
the ordinal number of pregnancies induces a
statistically significant difference in the birth
of a child with BD. In our opinion, with each
subsequent pregnancy, less and less attention
is paid to the woman’s reproductive health,
especially if previous pregnancies were un-
complicated and healthy children were born.

There are many doctors’ reports about the
significance of anemia as the probable risk
factor for BD.

Anemia is very common in pregnant women,
which significantly contributes to the deterio-
ration of the mother’s and her unborn child’s
health [27]. The sample of the study in the
Democratic Republic of Congo included 412
women; 220 (53.4%) of them were diagnosed
with anemia [28]. Anemia is associated with
malaria, urinary system infections, cesarean
section, prematurity, miscarriage, and still-
birth, with a 1.6-6.1-fold increased risk. We
found no significant difference in the incidence
of anemia among mothers in both groups
(43.6% cases in the control group and 44.5%
cases in the BD group). Our data on the ef-
fects of anemia is consistent with the data of
Irish scientists [29], who note that anemia
does not influence the course of pregnancy.

To study the potential risk between preeclamp-
sia and individual BD, researchers in the United
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States analyzed data on 2,499,536 live births
in California from 2007 to 2011. The risk of
developing BD among the offspring of women
with hypertension was only 1.37 times higher
than in women without hypertension. The risk
of BD was higher among offsprings of women
with hypertension and diabetic disorders as
compared to women, who did not have such
pathology (relative risk ranged from 1.80 to
6.22). These findings supported a connection
between preeclampsia and some BD, includ-
ing spina bifida and cleft lip [30]. In contrast
to this research, our study established no sig-
nificant difference in preeclampsia in the first
and second halves of pregnancy and the oc-
currence of BD in the offspring.

The placenta is very important in the devel-
opment of the fetus; it attaches to the uterine
wall and facilitates metabolism between the
fetus and the mother. The placenta helps nour-
ish the fetus and carries many functions nec-
essary for its development [31]. Researchers
who studied the connection between placental
abruption and major BD in singleton births in
Finland have found that placental abruption is
associated with a nearly 1.6-fold increase in
the risk of serious congenital malformations
in the offspring [32]. In our study, in moth-
ers of BD groups, the pathological structure of
the placenta was almost twice as often as in
mothers in the control group, which demon-
strated the important role of placenta in as-
sessing the viability of the fetus and newborn.

Monitoring BD is an important prevention pro-
gram, that can be used to identify areas with
an increased incidence of BD. Thus, it is possi-
ble to control environmental factors with tera-
togenic properties leading to BD in newborns
who have been exposed to them during fetal
development.

It can be concluded that the register of “model”
BD in newborns in maternity hospitals in Lviv re-
gion was created using the “case-control” meth-
od during 2002-2020, which included 1,211
cards for newborns with BD and 1,204 cards for
newborns of the control group. In the structure
of the "model” BD, deformations of the muscu-
loskeletal system composed 272 (22.5%) cas-
es, clefts of the lip and palate accounted for 193
(15.9%) cases, and chromosomal abnormalities
comprised 174 (14.4%) cases.
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We observed a statistically significant risk
(p<0.05) of BD for newborns with increased
numbers of pregnancies in mothers.

There was a statistically significant difference
(p<0.05) in the medical history relative to the
percentage of stillbirths (3.2%) in mothers with
BD newborns as compared to women in the
control group (0.8%). The risk of BD childbirth
in women with stillbirths in reproductive anam-
nesis was 3.97 [OR=3.97; 95%CI: 1.97; 7.99].

The prevalence of pathological structure of
the placenta in women of the study group
(32.8%) was higher than in women of the
control group (16.8%), where p<0.01. The
risk of BD childbirth in women with patholog-
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ical placental structure was 3.71 [OR=3.71;
95%CI:3.01; 4.56].

Mothers of both groups showed no statistically
significant difference in anemia, preeclampsia
in the first and second halves of pregnancies,
the interval between pregnancies, the number
of abortions and miscarriages (p>0.05).

The main efforts should be aimed at prevent-
ing the development of BD in newborns. Mon-
itoring birth defects plays an important role
in medical practice. Further research in this
area should be directed to determine the con-
tribution of genetic factors to BD occurrence
in each patient, taking into account the gene-
alogical history of the family.
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