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Absiract. The problem of differentiated prevalence of congenital malformations and reproductive
losses in the Ulrainian populations becomes particularly relevant in the context of increasing the influence of
adverse environmental, genetic and demaographic factors that may affect their gene pool The frequency and
dynamics of congenital abnormalities is a reliable indicator of environmental quality. With the decline in the
popuilation of the Kherson region and the decline in the birth rate, the frequency of congenital malfarmations
of newborns increased (from 22.3 £ 5.4%e in 2000-2008 vears to 40.1 = 8.2%. in 2009-2017). The overall
Jfrequency of congenital malformations increased in ahmost all districts of the Kherson region (from 202 £1 .4
to 27.6 = 1.3 %), which is most noticeable in the regional center (from 23.1 £4 410 52, 5 £ 22.0 %0l and on
average 37.8 = 11.3 %.. Significant differences in this indicator were found between the rural populations of
the region The most common arve circulatory system malformations (28 5%), then - musculoskeletal svstem
malformations {26.03%), urinary system malformarions (15.25%), and maxillofacial defects (mainly cleft lip)
(4.25%),, chromosomal abnormalities (3.9%), defects in the digestive system (3.75%), defects in the nervous
system (3.0%) in the structure of congenital malformations among newborns. The proportion of multiple
malformations in the overall structure of birth defects is 2.27%.  The study of the dynamics of the structure of
congenital malformations showed a rapid and statistically significant increase in the prevalence of circulatary
system malformations among newborns (from 23.7% in the period 2000-2006 to 35.3% in the period 2007-
2015) A promising area af research is to study the causes af differences in the prevalence of congenital
malformarions among the urban and rural populations, as well as ameng the riral populations of different
regions of the same region.

Eey words: population, congenital malformations, medical and genetic moniforing.

Awomayia. HpoGrema dupepenyiliinoi nowperocmi epodxceni ead PozewmmKy | penpodVKImusHIX
EMPam & VKPATHCRKUX HOMVIAKIAX CcmAE ocoOTues arMVATEHON & KOHWMEKCMI HOCUTEHHA eniugy
HECHPURMINGIN ENOTOSTHHUY, ZEHEMUHHIN | OeMospagiiHi HuHHUKIE, AKI MOXCVMb ENTUSAmU Ha X
ceHogond. Hacmoma | OuHaMixg spodxcenol namonozil € HAOIIHUM NOKAZHUKOM AKOCHT HAEKOTUIWNEO020
cepedostiya. B JMosax CKOPOHENHA HUCETBHOCHI HaceneHHR XepcoMcexol oGRAcmi Ma  3HUMCEHHE
xoediyicHma HaPoIXCYeanocmi HacMoma ePOAXCEHIYT 8ad PO3SIINKY HOSOHAPOAX¥CeHUY 30iTsuamacs (z 22,3
= 5,4 %o g 2000-2008 poxax do 401 = 82 %e & 2009-2017 poxax). Jazambha 4acmoma epodxceHin ead
PO38UMKY 3POCTA Matixce & sciv pationax Xepcowcwrol oGnacmi (8id 20,2+ 1,4 do 27,6 = 1,3 %al, wjo Halibinsi
HOMIMHO & pezioHateHoMy Yewmpi (3 23,1 4,4 90 52, 5 £ 22,0 %) ma € cepedubvory 37,8 = 11,3 %o IHovwT
SiAMIHHOCTI YbO 20 NOKAZHUKA SUAETERT MINC DANOHHIMU HONVIRYIAMY peziony. ¥ cmpyvramypi epodxcerio: ead
POENMKY RpogidHe Micye 3ailvaioms sadu cucmemu kpogoctizy (28,5%), dani - eadu creremmo-M'a30807
cucmemu (26,05%), sadu cevosol cucmemu (15,235%), wenenHo-tuybosi degermi (8 ocHOSHOMY VileTuHa
avou) (4,25%), xporocomui dedhexmie (3,35%), dagermiu opeawie mpasnenns (3,75%), dechexmu nepaosal
cucmani (3,0%). Tacmra MHONCUHKIX €30 POZEUmEY & a2ambiill cmpyrmypl epodxcewins degermis
cmaresumb 2,2 7%, BusyenHa duHaMiny cripVRIMYPH §PoOMCEHI 80 SKAZATO H WSUGNE A CIMAMLCHIINHG
IHAYVIYE IPOCTIANHA NOWNPEHOCIT 8a0 cUCTEMI Kpoeoodizy ceped MosoHapodxcenux (3 23,7% & nepiod
2000-2006 pp. do 35,3% e nepiod 2007-2015 pp.). [Tepcnexmusrnor 00RACIN0 ocTi0NCEND € SUGHENHA NPIHIH
EIOMIHHOCTE V NOWNPEHOCHTT EPOOXCEH I 8a0 POZEUMEK) CEped MickKoz0 | ClIbCBROZ0 HACETEHHR, a MAK0X#C
ceped CLlbCBpRO20 HACSTENHA PIZHIX Palionis o0Hoz0 peciowy.
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Awnomayus. Tpofreva  dugdhepenyuposarkoli  pacnpocmparensocin  EPOXCOERHBIY  HOPOKOE
Da3suiniA i PenpodVKINUSHLIX NOMEPE & VEDAUHCKUY NOMVIRYIUAY CMAHOSUMICA OCOOEHHO aKMYATLHON &
KOHMEKCHE VOUTEKUR ETUANNS HeOTA20NPUAIMNEIX 3KONOZNHECKUY, SEHEMIMEcKIX U deMospaduyeckin
Garmopes, KoMopse MOZYM STUATE HA UX ceHogond. Uacmoma u OuNGMURG SPOXCOEHHON NAMOToZUl
ASTAROMCA HAOEHCHBLW NOKA3AMETEM KAHECMed ORDVHCarouiell cpedsl. B YeIosuax coRPaujeHiia YICIEHHOCHIL
Hacenenus Xepconckoll ofnacmii i CHUXCEHUA KO3@PUYHENMA PORCOAEMOCTHY HACIHOMA SPOXCOEHHBIX
HOPOROE PAISUNINA HOEOPONCOSKKEI Veamumutacsk (¢ 22,3 £ 5,4 %o ¢ 2000-2008 z00ax do 40,1 £8,2 %o g
2009-2017 zodax). Obwgas yacmoma ePOXCOSHHEIY NOPOKOS DAISUMINUA 03PACTd MOYMY 80 6CeX DAaloHaX
Nepeoneroli obnacmu (om 20,2 £ 1,4 8o 27,6 £ 1,3 %), umo Haubonee 3aMemHo 8 PecUoHaTEHOM yenmpe (¢
2301 =44 00 52,5 £ 22,0 %ol u e cpeduen 378 = 11,3 %o Inawumensrbie PAzmiduA  3M020 HOKA3IAMERR
OOHAPYHCENB] MEHCOY PAlioHHBIMY  ROMVTAWAMY peciiona. B cmpyvkimype spoxcienHsix NOpokos Paseumiia
gedviiee Mecmo IaHUMIIOM NOPOKN chemeMel kposoodpaujenia (28,5%), danee — NOpoRl CHETSMHO-
MbltienHol cucmemsl (26,05%), nopoxu movescli cucmenwl (15,25%), wemocmHo-miessie dederxminl (&
OCHOSHOM PACHeTuHa 2Voul) (4,25%), xpovocomunle daghenmul (3,35%), dehenmul opzanos nuyesapequa
(3,75%), dechexmul wepewoii cucmemul (3,0%). Jona MHoXNCEcIMEEHHBIX NOPOKOS Pazelinua & obujel
cmpyEmpe spoxcienntlx degermos cocmasnaem 2,27%. Hayyenue SURAMURY CIMPYVRIVPE POXCOEHHELX
FOPOKOE RORA3AN0 GeICIMPEI U CIAMNCTRINECKY IHANIMEIT POCIN PAcHpOCMPaHERHOCII ROPOKOE CHCINEME]
Epogoofpauenia cpedu Hosopoxcdennelx (¢ 23,7% & nepuod 2000-2006 22. do 35,3 % & nepuod 2007-2013
2z2)  ITepcmexmueHoli  offdacmisic  wccnedosanuil  SETREMcA  UIVHEHNe  NPUNMuE  pamtusui 8
DACHPOCHPAHEHHOCTHN PO XCOEHHBIX NOPOKOS PAISIINIA CPEdU 20P0ICKO20 U CETBCROZ0 HACETEHIA, & MAKHCe
CPedi CanbCKoI0 HACETEHIA PAZHBIX PATIOHOE 00HO0Z0 PEsIOHL.

Faroueswie ciosa: NOMVAAYLA, EPONCOEHNEIE NOPOKY PAISUINILEA, MEOUKO-2EHEMUMECKIT] MOHLINODUNHE.

Introduction. Over the past decades. the increasing technogenic and anthropogemic impact on the
biosphere dramatically worsens the ecological sitmation and environmental pollution products are included
the trophic chamn "soil-water-plants-man". increasing the incidence and mortality of the vulnerable part of
humanity-cluldren [1].

There 1s an increase in the number of diseases recognized by the World Health Organization as indicator
diseases that characterize the ecological state of the territories. These are congemital malformations, neoplasms,
diseases of the endocrine system. In almost all countries of the former USSR, an increase in the frequency of
developmental defects has been noted. The study of the genetic foundations of the origin and distribution in
the population of the congemital and hereditary pathology, primarily birth defects, chromosomal and
widespread gene diseases, continues to be relevant 1ssues. The basis for medical genetic preventive measures
aimed at reducing the burden of congenital malformations, chromosomal and genetic diseases is the precise
knowledge of their prevalence in the region. taking into account the population-genetic structure of the
population, the geographical, ecological and hygienic features of the territory, and the quality of medical care
to the population [3, 4]. Frequency and dynamics of congenital pathology is a reliable indicator of the quality
of the environment [3].

Monitoring congenital malformations (the system for deternmning and monitoring prevalence in a
population) 1s the only effective mstrument for controlling the level of birth defects and 15 used to study their
etiology [7]. An ideal monitoring system would be the detection of newly occurring nutations in the sex and
somatic cells [2]. Practically the ones that are well manifested are systems for monitoring congenital
malformations, including "model forms" that are clearly and viquely diagnosed. His birth of such individuals
15 essential for the monitoring of mutations in the germ cells, since the appearance of a baby with these
abnormalities m clinically healthy parents will mean a mutation that oniginated de novo [6].

The problem of the differential prevalence of congenital malformations and reproductive losses i
Ukrainian populations becomes particularly relevant in the context of increasing the environmental and genetic
and demographic factors that can influence their gene pool. The incidence of congenital malformations can be
used as an indicator of external mutagenic and teratogenic effects. Among the perspective directions of modern
studies of mutational load in human populations, genetic experts consider the exact determination of the
frequency of congemital pathology, in particular, "model” developmental defects, spontansous abortions and
stillbirths, as the first priority [4].
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The purpose of this study was to analyze the prevalence of congenital malformations of hereditary
etiology among newborns based on monitoring studies of their dynamics 1n the Kherson region over an 18-
vear period (2000-2017) and to determine the general structure of congenital malformations in the region.

Data for studyv and methods. The study was conducted in accordance with the main criteria of the
EUROCAT European Register: 1) conducting research in limited populations (accounting for newborns with
developmental abnormalities whose parents live in a given locality): 2) accounting for 19 nosological forms.

When calculating the population frequency of malformations for the city or region of the Kherson
region, materials from the regional medical and statistical register were used on the total number of newborns
born alive and stillborn children, as well as on the number of cases of spontanecus miscarriages, births of
children with developmental dizabalities subject to strict registration (medical form 21, 13, 49). The obtained
data were processed using standard statistical methods: the calculation of the standard deviation of the error of
the mean, the error of the arthmetic average of the charactenistic. Statistical calculation of the obtained results
{calculation of confidence mtervals and the reliability of differences) was carned out using the programs
STATISTICA and Microsoft Excel 9-2000.

Results and their interpretation. In the Kherson region, i1solated single congenital malformations
{97.7%4) have the largest share and only 2.3% are multiple, mcluding chromosomal abnormalities. In the
conditions of reduction of the population of Kherson oblast and reduction of fertility rate, the frequency of
congenital developmental defects among newborns has increased (from 22 3+ 5 4 %o m 2000-2008 to 40,1 =
8,2%0 11 2009-2017 (Table 1).

T
The frequency of congenital malformations among newborns in the Kherson region (2000-2017) «
District Years b
2000-2008 2009-2017 2000-2017 f
Belozersky 189+472 533+63% 3163+53 [£
Berislavsky 525+128 384+69 45270
V. Aleksandrovsky 27174 23.2+6.0 252146
WV Lepetichsky 73x16 21552 14430
WV Rogachiksky 139+53 12639 13331
Vysokopolsky 220£56 36,6157 292 +44
Genichesky 240x35 11.6+£33 178x29
Golopristansky 141+31 456+100 207+69
Gomostaevsky 10836 16,1 +£52 134+30
Ivanovsky 122+41 295+73 20843
Kalanchaksky 200+53 22.3+43 21.0+34
Kakhovsky 230+28 2B4+23 25718
N. Serogosy EB8+13 152+53 12029
Novovorontsovsky 10,720 154+22 13.0x1.06
Novotrottsky 18242 22.6+4.1 04+209
Skadovsky 332+57 32.3+6.7 32847
Tsyurupinsky 30,6 +3.3 32.6+2.7 312x21"
Chaplynsky 17.0£22 4004275 28.6+59
Total in the district W2z14 276+13 238+x14
City of Kherson 23,1+44 52.5+220 378+ 113
Total in the region 22354 40,1 £8.2 30,2+64

* The differences are statistically significant at p <0.05

The incidence of congenital malformations in cities 15 significantly higher (3 = 4.02). and in rural

areas of the region - significantly lower (j° = 22.5) compared with the general regional indicator.
The frequency of genetically determuned congemital malformations was sigmificantly lugher (1.33 =
0.018%a) than the average i Ukraine (0.99 + 0.014%0) 1n the Kherson region for the period 2002-2013 vears.
Down syndrome (population frequency 1.08 £ 0.095 %e) occupies a leading place in their structure,
Patau syndrome (0.057 £ 0.018 %) comes second, followed by Edwards syndromes (0.028 £ 0.01%.) and
Turner (0.020 = 0.01%.). In the Kherson region, there is a gradual increase in the frequency of genetically
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determined malformations of the newborn (3 = 30.1). Such an increase in prevalence in the hereditary birth
defects population was due to an increase in the frequency of Down syndrome (from 083 to 1.04 %a) with a
maximum also 1 2006-2009 (1,375 %) and Patau syndrome (from 0.025 %o to 0, 04 %e) with the maximum
indicator i 2006-2009 - 0,105 %e.

The overall population prevalence of genetically determined anomalies in newborns was higher in the
regional center (3.7 %) than in areas of the region (2.34%.). But on average in recent vears there has been a
statistically significant increase m the frequency of the hereditary pathology of newboms in rural populations
of the region (from 1.09 to 1.95), while in the regional center we observed the opposite trend - its gradual
decrease (from 3.89%o to 3,06 %.).

The overall frequency of congenital malformations increases mn almost all areas of the Kherson region
(from 20.2 £ 1 4% to 27.6 = 1.3%.). most significantly in the regional center (from 23.1 £4 4 t0 52,5+ 22 .0%)
and averaged 37 8 £ 11 3%, Significant differences in this indicator were found between some populations of
the region: the overall incidence of congenital malformations is significantly higher m Belozersky (363 £ 5.3
%0), Benislavsky (45.2 = 7.0), Vysokopolsky (29.2 = 4 4 %), Golopristansky (29.7 = 6.9 %), Skadowvslky (32.8
+4.7 %), Tsyurupinsky (31.2 £2.1 %), Chaplvnsky (28.6 £ 5.9%.) districts. On the contrary, the incidence of
congenital malformations among newborns 15 significantly lower 1n the Velikiolektuchsky, V. Rogachiksky.
Genichesky, Gornostaevsky, N. Serogosy, Novovorontsovsky districts (12.0-17.8%s). We have identified areas
of the region in which the prevalence of chromosomal pathology is statistically significantly higher than the
regional average level over the past five years: Berislav district (4.05 per 1000 newborns), Skadovsky (3.1%.),
Genichesky (2 64%a).

The most common are circulatory system malformations (28.5%), then - musculoskeletal system
malformations (26.05%), urinary system malformations (15.25%), and maxillofacial defects (mainly cleft lip)
{4.25%)., chromosomal abnormalities (3.35%), defects m the digestive system (3.75%). defects mn the nervous
system (3.0%) in the structure of congenital malformations among newborns (Fig.1).

B Nervous system malformations
B Maxillofacial malformations

335% O Musculoskeletal system
malformations
O Multiple malformations

B  Circulatory system malformations

15.25%

Malformations of the digestive
system
B Urinary system malformations

O  Other chromosomal abnormalities

28.50%

B Down's disease

Fig.1. Structure of congenital malformations of strict accounting (model forms) in the Kherson region
(2000-2015).

The proportion of multiple malformations in the overall structure of congenital malformations 1s 2. 27%.
In the group of defects with multiple lesions of systems and organs, the proportion of cases with chromosomal
pathology and syndromes of other etiology is almost the same - §.0% and 9.1%.

In recent years, we have established a rapid and statistically significant increase in the mncidence of
congenital malformations of the cireunlatory system among all other nosological groups (from 23.7 % for the
period 2000-2006 to 353% for the period 2007-2015). We noted a slight decrease m the frequency of
gastromtestinal malformations (from 3.75% to 3.6 %), defects of the nervous system (from 3.0 %o to 2.4 %a.).
The frequency of malformations i the development of the urinary organs has remained at the same level (15.5-
15.0 %), A particular concern 1s the increase in prevalence in populations of congenital malformations caused
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by chromosomal aberrations (from 4.2 to 5.3 %) and multiple developmental malformations (from 2.1 to 3.4
%) with a significant hereditary component.

Conclusions and future perspectives. Frequency and dynamics of congenital pathology 1s a reliable
indicator of the quality of the environment. In the conditions of reduction of the population of Kherson oblast
and reduction of fertility rate, the frequency of congenital developmental defects among newboms has
mncreased (from 22 3+ 5.4 %o 1 2000-2008 to 40.1 = 8.2%0 mn 2009-2017. The mcidence of congemtal
malformations in cities 1s significantly higher (7° = 4.02), and in rural areas of the region - sigmificantly lower
(3 = 22.5) compared with the general regional indicator.

The overall population prevalence of genetically determuned anomalies in newboms was higher in the
regional center (3.7 %o) than in areas of the region (2.34%). But on average in recent vears there has been a
statistically significant increase i the frequency of the hereditary pathology of newboms in rural populations
of the region (from 1.09 to 1.95), while in the regional center we observed the opposite trend - 1ts gradual
decrease (from 3.89% to 3,06 %o).

The overall frequency of congenital malformations increases in almost all areas of the Kherson region
{from 20.2 + 1 4%. t0 27.6 = 1.3%.). most significantly in the regional center (from 23.1 £4.4 to 52,5+ 22.0%q)
and averaged 37.8 = 11.3%.. Significant differences in this indicator were found between some populations of
the region. Indicators of the frequency of congenital malformations can be used to assess the possible genetic
consequences of their prevalence for the population.

The most common are circulatory system malformations (28.5%6). then - musculoskeletal system
malformations (26.05%), urinary system malformations (15.25%), and maxillofacial defects (manly cleft lip)
{4.25%).. chromosomal abnormalities (3.35%). defects i the digestive system (3.75%). defects m the nervous
system (3.0%%) in the structure of congemtal malformations among newboms. The proportion of multiple
malformations in the overall structure of congenital malformations 15 2 27%. In the structure of "model”
malformations, the most common 1s hypospadias (frequency 1.9 %), polvdactyly (1.3%e). Down's disease
{1.1%a). There is a very low prevalence in the populations of the Kherson region of anencephaly (0.03%s) and
malformations of the central nervous system.

A particular concern 15 the increase in prevalence in populations of congenital malformations cansed by
chromosomal aberrations (from 4.2 to 5.3 %a) and multiple developmental malformations (from 2.1 to 3 4 %a)
with a significant hereditary component. The study of the dynamics of the structure of congenital
malformations showed a rapid and statistically sigmificant increase in the prevalence of circulatory system
malformations among newboms (from 23.7% in the period 2000-2006 to 35.3% in the period 2007-2015).

A promising area of research is to study the causes of differences in the prevalence of congenital
malformations among the urban and rural populations, as well as among the rural populations of different
regions of the same region.
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