Archives of the Balkan Medical Union
Copyright © 2021 Balkan Medical Union

vol. 56, no. 3, pp. 298-308
September 2021

ORIGINAL PAPER

EPIDEMIOLOGY OF CONGENITAL MALFORMATIONS

IN KAZAKHSTAN

Altynay SADYKOVA?, Riza BORANBAYEVA?, Gulbanu BERDIYAROVA?,
Karligash ZHUBANYSHEVA?, Svetlana ANOHINA*, Mukhtar KULIMBET?*,
Dinara OSPANOVA?, Shynar TANABAYEVA*, lldar FAKHRADIYEV*X

! Scientific Center of Pediatrics and Pediatric surgery, Almaty, Republic of Kazakhstan

?The Kazakhstan’s Medical University “Kazakhstan School of Public Health”, Almaty, Republic of Kazakhstan
3 Al-Farabi Kazakh National University, Almaty, Republic of Kazakhstan

*S.D. Asfendiyarov Kazakh National Medical University, Almaty, Republic of Kazakhstan

ABSTRACT

Introduction. Congenital malformations are the
main cause of morbidity and mortality amongst new-
borns. The detailed epidemiological data about con-
genital anomalies in Kazakhstan have not been re-
ported yet.

The objective of the study was to estimate the prev-
alence of congenital malformations and their regional
distribution in Kazakhstan. In addition, the study
aimed to assess the cause-specific death rate, perinatal,
neonatal, postneonatal, and infant mortality rates for
the period 2015-2019.

Material and methods. The descriptive cross-sec-
tional study was based on data obtained from the
Republican Centre of Health Development (18 regions
of Kazakhstan) for the period 2015-2019.

Results. In 2019, the prevalence of total congenital
malformations decreased by 30-40% compared to
2015. At the same time, the prevalence of congenital
malformations of the respiratory system increased by
14%. The congenital cardiovascular malformations

prevailed (18.3 per 10,000 live births) in 2015. The
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REsumE

Epidémiologie des malformations congénitales en
Kazakhstan

Introduction. Les malformations congénitales sont la
principale cause de morbidité et de mortalité chez les
nouveau-nés. Les données épidémiologiques détaillées
sur les anomalies congénitales au Kazakhstan n'ont pas
encore €té rapportées.

Lobjectif de I'étude était d’estimer la prévalence des
malformations congénitales et leur répartition régio-
nale au Kazakhstan. En outre, I'étude visait a évaluer
le taux de mortalité par cause, les taux de mortalité
périnatale, néonatale, postnéonatale et infantile pour
la période 2015-2019.

Matériel et méthodes. Létude transversale descrip-
tive était basée sur des données obtenues du Centre
républicain pour le développement de la santé (18 ré-
gions du Kazakhstan) au cours de la période 2015-2019.
Résultats. En 2019, la prévalence des malformations
congénitales totales a diminué de 30 & 40 % par rap-
port a 2015. Dans le méme temps, la prévalence des
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highest values of mortality from congenital malforma-
tions were observed in South Kazakhstan. In 2019, the
rates of perinatal (13.14), postneonatal (3.89), neonatal
(4.32), and infant mortality (8.21) per 1,000 live births
showed a slight decrease. In 2019, an increase of peri-
natal mortality was observed compared to 2015 (from
13.96 to 14.29 per 1,000 live births), while neonatal
mortality decreased from 8.33 to 6.08 per 1,000 live
births, as well as infant mortality (from 11.33 to 9.42
per 1,000 live births).

Conclusions. During the 5-year period of the study,
the analysis showed a decrease in the prevalence of
some congenital malformations, such as malforma-
tions of digestive, urinary, nervous systems, and oth-
ers. In the southern region of Kazakhstan there was
a high rate of different forms of congenital defects, in
particular, the circulatory system abnormalities. The
results can be useful for the optimization of the na-
tional strategy, to reduce the prevalence of congenital
malformations.

Keywords: congenital malformations, epidemiology,
prevalence, Kazakhstan.
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CDC = Centers for Disease Control and Prevention
EUROCAT = European Surveillance of Congenital
Anomalies

WHO= World Health Organization

TOPFA= Termination of pregnancy for foetal abnor
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UNICEF= United Nations International Children’s
Emergency Fund

INTRODUCTION

Protection of maternal and child health, the in-
crease of birth rate, and reduction of infant mortal-
ity are main priorities of many healthcare systems!.
According to available data, the global prevalence of
congenital malformations in 2012 was about 2-3%?.
Congenital malformations in developed countries
are still one of the leading causes of infant morbidity
and mortality?®. As reported by the World Health
Organization (WHO), 295,000 children die annually
from malformations, within 28 days of life®.

According to the report of Centers for Disease
Control and Prevention (CDC), in 2018, the deaths
from congenital anomalies took the first place in the
etiology structure of infant mortality, accounting
for 118 cases per 100,000 live births®. As reported
by European Surveillance of Congenital Anomalies
(EUROCAT), about 2.5% of infants are born annual-

ly with various congenital defects. The total incidence

malformations congénitales de ’appareil respiratoire
a augmenté jusqu’a par 14%. Les malformations car-
diovasculaires congénitales prévalaient (18,3 pour 10
000 naissances vivantes) en 2015. Les valeurs les plus
élevées de mortalité par malformations congénitales
ont été observées dans le sud du Kazakhstan. En 2019,
les taux de mortalité périnatale (13,14), postnéonatale
(3,89), néonatale (4,32) et infantile (8,21) pour 1,000
naissances vivantes ont légérement diminué. En 2019,
une augmentation de la mortalité périnatale a été ob-
servée par rapport a 2015 (de 13,96 a 14,29 pour 1,000
naissances vivantes), tandis que la mortalité néonatale
a diminué de 8,33 a 6,08 pour 1,000 naissances vi-
vantes, ainsi que la mortalité infantile (de 11,33 2 9,42
pour 1,000 naissances vivantes).

Conclusion. Au cours de la période de 5 ans de
I’étude, I'analyse a montré une diminution de la preé-
valence de certaines formes de malformations congé-
nitales telles que les malformations des systemes di-
gestif, urinaire, nerveux et autres. Dans la région sud
du Kazakhstan, il y avait un taux élevé de différentes
formes de malformations congénitales, en particulier
des anomalies du systéme circulatoire. Les résultats
peuvent étre utiles pour l'optimisation de la stratégie
nationale visant a réduire la prévalence des malforma-
tions congénitales.

Mots-clés: malformations congénitales, épidémiolo-
gie, prévalence, Kazakhstan.

of congenital malformations varies widely, from 10.3
to 32.3 per 1,000 newborns*’. Congenital malforma-
tions ranked second in the structure of causes of in-
fant mortality in Kazakhstan®.

In fact, the congenital defect is a frequent cause
of lifelong disability or mortality among children, re-
quiring a long and expensive treatment and rehabili-
tation. In this regard, the analysis of epidemiological
data and risk factors for congenital malformations
can be helpful in preventing further spread of con-
genital malformations. Such an analysis can help to
develop a complex of preventive official measures to
reduce the rate of infant morbidity and mortality”!2.

The WHO classified congenital malformations
as the group of eco-associated diseases that can serve
as indicators for monitoring the quality of the en-
vironment. The analysis of information about the
increase in the frequency and severity of congenital
malformations facilitates the understanding of the
ecological situation in each region. Hence, it is highly
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critical to collect and analyse data on the prevalence
of congenital malformations®.

WHO resolution on birth defects (63 World
Health Assembly, 2010, agenda item 11.7) has urged
all countries to develop a population surveillance pro-
gramme to accurately record congenital anomalies,
to better understand the impact of this type of pa-
thology. Up to date, significant efforts were taken in
various countries in Europe and the United States of
America to obtain information on the prevalence of
congenital anomalies, to form a system of epidemio-
logical surveillance and preventive measures'?.

To date, in Kazakhstan there is no national sur
veillance programme for the registration of congeni-
tal anomalies. However, the statistical data of annual
registration of congenital malformations are being
recorded and presented in the statistical compendi-
um “The Health of the population of the Republic of
Kazakhstan and the activities of healthcare organiza-
tions” (published by the Ministry of Health of the
Republic of Kazakhstan)®.

Kazakhstan is a country located in Eurasia,
ranking 9" in the world territory, with a population
of 18,809,210 people®’. Congenital malformations are
the main cause of infant mortality in the Republic of
Kazakhstan®. Unfortunately, data on the prevalence
and forms of congenital anomalies and territorial dis-
tribution in Kazakhstan are absent. There is little in-
formation available from statistical reports and sam-
ple population studies (depending on the location).
A systematic review of literature sources over the past
10 years in the Republic of Kazakhstan showed that
information on this topic remains vague. There are
no published data on the epidemiology of congenital
malformations in the Republic of Kazakhstan.

THE OBJECTIVE OF THE STUDY was to assess the epide-
miology of congenital malformations and to analyse
its regional distribution across Kazakhstan (for the

period 2015 - 2019).

MATERIALS AND METHODS

Study design

This is a descriptive cross-sectional study of con-
genital malformations in Kazakhstan for the period
2015-2019, from the official statistical sources of the
Republican Centre of Health Development (www.
rerz.kz).

Ethical issues

The study was approved by the Ethics Committee
of the Kazakh Medical University of Continuing
Education, Almaty, Kazakhstan (Local Ethics Com-
mission Protocol No. 2 dated December 13, 2018).
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Data collection

We retrospectively analysed the cases of con-
genital malformations in Kazakhstan for the pe-
riod 2015-2019. The data were obtained from the
annual statistical compendium “Health of the pop-
ulation of the Republic of Kazakhstan and the ac-
tivities of healthcare organizations” for all regions of
Kazakhstan from 2015 to 20198, The following in-
dicators were analysed (comparison between regions
and cities of Kazakhstan): the total annual number
of alive newborns with a certain type of congenital
malformations, the total annual number of newborns
who died with a certain type of congenital malforma-
tions, the total number of infant deaths (from birth
to one year), and the causes of infant death (from
birth to one year)®.

The study included all malformations newly
diagnosed in the neonatal period and during the
first year of life according to the WHO definition
(2016). Congenital malformations are structural or
functional abnormalities that appear during intrau-
terine development and can be detected before birth,
during birth or later in life and that were registered
in accordance with the International Classification
of Diseases of the 10 revision into the XVII class
“Congenital anomalies (malformations), deformi-
ties and chromosomal abnormalities” (Q00-Q99):
Q00-Q07 (Congenital malformations of the nerv-
ous system), Q10-Q18 (Congenital malformations of
the eye, ear, face and neck), Q20-Q28 (Congenital
malformations of the circulatory system), Q30-Q34
(Congenital malformations of the respiratory system),
Q35-Q37 (Cleft lip and palate [cleft lip and cleft pal-
ate]), Q38-Q45 (Other congenital malformations of
the digestive system), Q50-Q56 (Congenital malfor-
mations of the genital organs), Q60-Q64 (Congenital
malformations of the urinary system), Q65-Q 79
(Congenital anomalies and deformities of the mus-
culoskeletal system), Q80-Q89 (Other congenital
anomalies), Q90-Q99 (Chromosomal disorders, not
elsewhere classified)™.

This study included infants who were diag-
nosed with “Congenital anomalies” at 25 to 41
weeks of pregnancy, weighing 500 grams or more,
and who had a permanent residence in the Republic
of Kazakhstan. The prevalence of congenital malfor-
mations was calculated per 10,000 live births. The
cause-specific death rates were calculated per 100,000
live births.

Perinatal, neonatal, postneonatal and infant
mortality rates were calculated per 1,000 live births.
Demographic characteristics (fertility, infant mortal-
ity) were collected and analysed, from data of the
Committee of Statistics of the Ministry of National
Economy of the Republic of Kazakhstan®.
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The inclusion criteria: all confirmed cases of
congenital malformations. The exclusion criteria:
cases of enzymatic and immune insufficiency.

Statistical analysis

All statistical calculations were conducted using
SPSS software (version 22.0, IBM SPSS Inc., Chicago,
Illinois, USA). We used demographic information ob-
tained from the Statistics Committee of the Ministry
of National Economy of the Republic of Kazakhstan
on total population of the country, fertility rate and
infant mortality”’. The EUROCAT method was used
for the prevalence (live birth) and mortality calcula-
tions.

The livebirth prevalence was calculated as the
livebirths cases of congenital malformations in the
population divided by the number of all live births
in the population, as described in official birth reg-
istrations.

Cause-specific death rate was calculated
and interpreted as the number of deaths from
a specific type of congenital malformations
divided by per 100,000person-years at risk for
the specified time period.

Infant mortality rate was calculated as the
number of resident newborns in a specified
geographic area dying under one year of age
divided by the number of resident live births
for the same geographic area (for a specified
time period, usually a calendar year) and mul-
tiplied by 1,000.

Perinatal mortality rate was calculated
from the sum of foetal deaths of 28 or more
weeks gestation and the number of resident
newborns dying under 7 days of age in a speci-
fied geographic area. After this, the number is
divided by the sum of resident live births and
the number of resident foetal deaths of 28 or
more weeks of gestation for the same geograph-
ic area (for a specified time period, usually a
calendar year), and then multiplied by 1,000.

Neonatal mortality rate is calculated as
the number of resident newborns in a speci-
fied geographic area dying at less than 28 days
of age divided by the number of resident live
births for the same geographic area (for a speci-
fied time period, usually a calendar year) and
multiplied by 1,000.

Postneonatal mortality rate is calculated
as the number of resident newborns dying be-
tween 28 and 364 days of age in a specified
geographic area divided by the number of resi-
dent live births for the same geographic area
(for a specified time period, usually a calendar
year), and then, multiplied by 1 000.

ResuLTs

For the period 2015-2019, 7,904 children with
various types of congenital malformations were born
in Kazakhstan (0.4% of the total number of new-
borns) (Table 1).

The analysis indicated that the congenital mal-
formations of the circulatory system prevailed (in
2015), i.e. 18.3 per 10,000 (n=731). In the follow-
ing years (2016-2019), the prevalence of circulatory
system defects slightly decreased. However, the rate
remained high among all congenital malformations.

In 2016 and 2017, the prevalence of congenital
malformations of the circulatory system was almost
the same: 16.3 and 16.0 per 10,000 live births.

The prevalence of congenital malformations of the
musculoskeletal system and digestive organs in 2015
were about the same: 6.1 per 10,000 (n=245) and 5.3
per 10,000 (n=213). In 2016, the prevalence of congeni-
tal malformations of the musculoskeletal system and
digestive system decreased to 5.3 per 10,000 (n=212)
and 4.1 per 10,000 (n=165), respectively. Furthermore,
after a slight increase in the prevalence of congenital
malformations of the musculoskeletal system (6.0 per
10,000) and of the digestive system (4.3 per 10,000) in
2017, these indicators showed a moderate decline to 4.3
and 3.1 per 10,000 births in 2019. The prevalence of
congenital anomalies of the respiratory system in 2019
increased: 0.8 per 10,000 live births, in comparison
with 2015 (0.7 per 10,000 births).

We have also established cause-specific death
rates from congenital malformations in Kazakhstan
(Table 2), which were calculated per 100,000 inhabit
ants (person-years at risk).

During the 5-year period covered by the study,
there was a decrease of cause-specific death rate from
congenital malformations. The cause-specific death
rates from congenital malformations of the respira-
tory system decreased from 3.75 per 100,000 to 1.99
per 100,000 total population, from 2015 to 2019. In
addition, during 2019, the cause-specific death rates
from congenital malformations of the digestive tract
decreased to 0.25 per 100,000 total population com-
pared to 1.75 per 100,000 total population in 2015.

Furthermore, we also calculated and analysed
the percentage change in the prevalence of various
congenital malformations between 2015 and 2019
(Table 3). The prevalence of chromosomal abnormali-
ties in 2019 decreased by 48%, from 2.3 per 10,000
infants in 2015 to 1.2 per 10,000 infants in 2019. In
addition, the prevalence of congenital defects of the
digestive tract and anomalies of the urinary system in
2019 decreased by 42% (compared to 2015). Besides,
the prevalence of other congenital malformations in

2015 was found as 2.3 per 10,000 infants and greatly
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Table 1. Prevalence of congenital malformations in Kazakhstan per 10,000 births (2015-2019).

Years
Type of congenital malformation ac- 2015 2016 2017 2018 2019
cording to ICD 10 n(%) n(%) (%) n(%) n(%)
p p p p p
Congenital malformations 62 (0.015)
of the nervous system (Q00-Q07) 98 (0.025) 2.5 77(0.019) 1.9 83 (0.021) 2.1 78 (0.020) 2.0 15
Congenital malformations
of the eye, ear, face and neck 33(0.008) 0.8 48(‘1)‘2 12 32000909  430.011) 1.1 27(0(‘)07070)
(Q10-Q18) )
Congenital malformations 731(0.183) 18.3 655 (0.163) 628 (0.160) 526(0.132) 464(0.116)
of the circulatory system (Q20-Q28) ’ ’ 16.3 16.0 13.2 11.6
Congenital malformations 28(0.007) 0.7 22 (0.0050) 0.5 39 (0.010) 1.0 39 (0.010) 1.0 34 (0.008) 0.8

of the respiratory system (Q30-Q34)

Cleft lip and palate
[cleft lip and cleft palate] (Q35-Q37)

134 (0.034) 3.4 127 (0.032) 3.2 150(0.038) 3.8 122 (0.031) 3.1 85 (0.021) 2.1

Other congenital malformations 124 (0.031)
of the digestive system (Q38-Q45) 213 (0.053) 5.3 165 (0.041) 4.1 167(0.043) 4.3 146 (0.037) 3.7 31
Congenital malformations
of the genital organs (Q50-Q56) 94 (0.024) 2.4 94 (0.023) 2.3 102 (0.026) 2.6 125(0.031) 3.1 67 (0.017) 1.7
Congenital malformations 120 (0.030)
of the urinary system (Q60-Q64) 97 (0.024) 2.4 86(0.021) 2.1  115(0.029) 2.9 30 56 (0.014) 1.4

Congenital malformations and

deformities of the musculoskeletal 245 (0.061) 6.1 212 (0.053) 5.3 234 (0.060) 6.0 197 (0.049) 4.9 172 (0.043) 4.3

system (Q65-Q79)

Other congenital malformations 93(0.023) 2.3 79(0.020) 2.0 100 (0.026) 2.6 80(0.020)2.0 53 (0.013) 1.3

(Q80-Q89)

Chromosomal abnormalities,

not elsewhere classified (Q90-Q99)

90(0.023)2.3 58(0.014) 1.4 60(0.015) 1.5  41(0.010) 1.0 49 (0.012) 1.2

Note: n - number, p - prevalence per 10,000 births

Table 2. Cause specific death rate of congenital malformations in Kazakhstan per 100,000 live births (2015-2019).

Type of congenital malformation according to ICD 10

Years

2015 2016 2017 2018 2019
n (%) n (%) n(*) n(*) n(*)

Congenital malformations of the nervous system (Q00-Q07)

8(2.000 5(124) 3(0.77) 2(0.50) 2(0.50)

Congenital malformations of the circulatory system (Q20-Q28) 41 (10.26) 27 (6.71) 17 (4.34) 18 (4.52) 16 (3.99)

Congenital malformations of the respiratory system (Q30-Q34) 15(3.75) 4 (0.99) 4(1.02) 7 (1.76) 8 (1.99)

Cleft lip and palate [cleft lip and cleft palate] (Q35-Q37)

0(0.000 0(0.000 0(0.00) 0(0.000 0(0.00)

Other congenital malformations of the digestive system (Q38-Q45) 7 (1.75) 3(0.75) 1(0.26)  2(0.50) 1(0.25)

Congenital malformations of the urinary system (Q60-Q64)

1(0.25)  2(0.500 1(0.26) 0(0.00) 0(0.00)

Congenital malformations and deformities

of the musculoskeletal system (Q65-Q79)

4(1.00) 4099 4(1.02) 2(0.50) 2(0.50)

Other congenital malformations (Q80-Q89)

16 (4.00) 14348 5(1.28) 9(2.26) 4(1.00)

Chromosomal abnormalities. not elsewhere classified (Q90-Q99) 1 (0.25) 1(0.25)  0(0.00) 2 (0.50) 1(0.25)

Note: n - number of infants, died from this type of congenital malformation; * CSDR - cause-specific death rate.

decreased in 2019, by 43%, and amounted to 1.2 per
10,000 infants. In 2019, the prevalence of congenital
malformations of the eye, ear, face and neck, in com-
parison with 2015, decreased by 13% (from 0.8 to 0.7
per 10,000 infants). However, the percentage change
in the prevalence of congenital malformations of the
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respiratory system, during this period, showed an in-
crease up to 14%, from 0.7 to 0.8 per 10,000 infants.

We analysed the perinatal, neonatal and postne-
onatal mortality rates based on the territorial distri-
bution (Tables 4, 5, 6). During the studied period, the
highest values of perinatal mortality were recorded
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Table 3. Percent change in the prevalence rate (% change)
of congenital malformations in the Kazakhstan for 2015-2019.

Type of congenital malformation according to ICD 10 2015 2019 % change
Congenital malformations of the nervous system (Q00-Q07) 2.5 1.5 -40%
Congenital malformations of the eye, ear, face and neck (Q10-Q18) 0.8 0.7 -13%
Congenital malformations of the circulatory system (Q20-Q28) 18.3 11.6 37%
Congenital malformations of the respiratory system (Q30-Q34) 0.7 0.8 +14%
Cleft lip and palate [cleft lip and cleft palate] (Q35-Q37) 34 2.1 38%
Other congenital malformations of the digestive system (Q38-Q45) 5.3 3.1 -42%
Congenital malformations of genitals Q50-Q56) 24 1.7 29%
Congenital malformations of the urinary system (Q60-Q64) 24 1.4 -42%
Congenital malformations of the musculoskeletal system (Q65-Q79) 6.1 43 30%
Other congenital malformations (Q80-Q89) 2.3 1.3 -43%
Chromosomal abnormalities, not elsewhere classified 2.3 1.2 -48%

Table 4. Perinatal mortality rate per 1,000 births (live birth and stillbirth) in Kazakhstan by region (2015-2019).

Years
Region of Kazakhstan 2015 2016 2017 2018 2019
n(*) n(*) n(*) n(*) n(*)

Akmola region 164 (13.99) 142 (12.24) 123 (10.85) 130 (11.55) 135 (12.00)
Aktobe region 233(11.58) 262(13.10) 256(13.31) 239(12.07) 244(11.85)
Almaty region 492(11.98) 514(12.29) 496(12.33) 541(13.21) 629(15.32)
Atyrau region 225(13.63) 220(13.12) 200(12.15) 209(12.31) 235(13.96)
West-Kazakhstan region 155(11.86) 169(12.71) 166(12.77) 152(11.50) 167(12.63)

Jambyl Region 295(11.08) 284(10.83) 222(8.99) 243(9.61) 243(9.51)
Karaganda region 289(11.72) 289(12.02) 311(13.56) 277(11.98) 295(12.80)
Kostanay region 180(14.01) 169(13.67) 180(15.20) 183(15.68) 171(14.88)
Kyzylorda Region 279(14.35) 244(12.90) 226(12.05) 210(11.14) 234(12.38)
Mangystau region 284(14.71) 281(14.07) 237(12.10) 262(13.00) 294(14.29)
South Kazakhstan region 1257(15.70) 1200(14.97) 1140(14.75) 1144(14.37) 1086(13.14)
Pavlodar region 137(10.63) 152(12.04) 137(11.41) 133(11.23) 117(10.25)

North-Kazakhstan region 85(11.01) 87(11.96) 71(10.04) 87(12.77) 66(10.18)
East Kazakhstan region 312(13.75) 310(13.63) 285(12.96) 247(11.40) 251(11.64)
Nur-Sultan city 268(10.19) 261(9.52) 256(9.23) 232(8.34) 200(7.30)
Almaty city 372(8.79) 422(9.53) 378(8.51) 414(9.13) 378(8.29)
Republic of Kazakhstan 5124 (12.71) 5103(12.57) 4756(12.03) 4760(11.83) 4805(11.86)

Note: n - number of fetal deaths 28 or more weeks gestation + the number of newborns dying under 7 days of age,

*Perinatal Mortality Rate per 1,000 live births

in the South Kazakhstan region (Table 4). In 2015,
1257 (15.7) cases of perinatal mortality per 1,000 live
births were recorded in South Kazakhstan. Despite
the retained high rates in 2019, this indicator de-
creased to n = 1086 (13.14) per 1,000 live births.
High rates of perinatal mortality were identified
in the Almaty region, as well. In 2019 (compared to
2015), there was an increase in perinatal mortality
from 11.98 to 15.32 per 1,000 live births. Among all
Kazakhstan large cities, in Almaty (2019 vs. 2015)
there was an average level of perinatal mortality, with

a slight difference from 8.79 to 8.29 per 1,000 live

births. However, in the city of Nur-Sultan in 2019
there was a decrease in perinatal mortality, 7.3 per
1,000, compared to 2015 (10.19 per 1,000). In 2019,
the perinatal mortality rates were almost equal in
the Atyrau region and Mangystau region, 13.96 and
14.29 per 1,000 live births, respectively. Nevertheless,
in 2015 these numbers were also high: 13.63 and
14.71 per 1,000 live births, respectively.

Data on neonatal mortality by regional distribu-
tion in Kazakhstan between 2015-2019 are presented
in Table 5. The highest neonatal mortality, 6.5 per
1,000 in 2015, was observed in the South Kazakhstan
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Table 5. Neonatal mortality rate per 1,000 live births in Kazakhstan by region (2015-2019).

Years
Region of Kazakhstan 2015 2016 2017 2018 2019
n(*) n(*) n(*) n(*) n(*)
Akmola region 51(4.40) 40(3.48) 36(3.21) 36(3.23) 51(4.58)
Aktobe region 122(6.11) 106(5.35) 88(4.62) 100(5.10) 116(5.68)
Almaty region 260(6.38) 246(5.93) 221(5.54) 218(5.37) 229(5.64)
Atyrau region 81(4.96) 76(4.58) 71(4.36) 106(6.31) 139(8.33)
West-Kazakhstan region 67(5.17) 67(5.09) 64(4.97) 55(4.20) 62(4.73)
Jambyl Region 168(6.35) 129(4.96) 97(3.95) 81(3.23) 120(4.73)
Karaganda region 124(5.07) 119(4.99) 99(4.36) 109(4.76) 125(5.48)
Kostanay region 88(6.91) 65(5.32) 84(7.17) 74(6.42) 72(6.34)
Kyzylorda Region 116(6.03) 119(6.35) 68(3.606) 92(4.92) 94(5.02)
Mangystau region 107(5.60) 126(6.37) 100(5.15) 114(5.71) 124(6.08)
South Kazakhstan region 514(6.50) 465(5.87) 391(5.12) 332(4.22) 353(4.32)
Pavlodar region 55(4.30) 59(4.72) 59(4.96) 43(3.66) 46(4.06)
North-Kazakhstan region 29(3.79) 37(5.13) 39(5.56) 38(5.63) 37(5.75)
East Kazakhstan region 137(6.10) 127(5.64) 100(4.59) 107(4.98) 110(5.14)
Nur-Sultan city 111(4.25) 97(3.56) 89(3.23) 88(3.18) 81(2.97)
Almaty city 226(5.37) 192(4.36) 189(4.28) 199(4.42) 176(3.89)
Republican organizations 98(16.86) 87(13.64) 85(12.89) 70(8.81) 69(9.32)
Republic of Kazakhstan (%53853) (?35 67) (1888 g) (2877 g) éOgO;)

Note: n - number of deaths in the neonatal period (0-27 days), *-Perinatal Mortality Rate per 1000 live births

Table 6. Postneonatal mortality rate per 1,000 live births in Kazakhstan by region (2015-2019).

Years
Region of Kazakhstan 2015 2016 2017 2018 2019
n(*) n(*) n(*) n(*) n(*)

Akmola region 43(3.71) 32(2.79) 35(3.12) 23(2.06) 36(3.23)
Aktobe region 65(3.25) 54(2.73) 52(2.73) 60(3.06) 55 (2.69)
Almaty region 129(3.17) 139(3.35) 131(3.29) 115(2.84) 151(3.72)
Atyrau region 43(2.63) 59(3.56) 39(2.39) 70(4.16) 50(3.00)
West-Kazakhstan region 40(3.09) 33(2.51) 21(1.63) 30(2.29) 24(1.83)
Jambyl Region 111(4.20) 102(3.92) 88(3.59) 94(3.75) 89(3.51)
Karaganda region 85(3.48) 74(3.10) 76(3.35) 60(2.62) 71(3.11)
Kostanay region 44(3.46) 44(3.60) 40(3.42) 45(3.90) 40(3.52)
Kyzylorda Region 82(4.26) 61(3.25) 83(4.47) 69(3.69) 78(4.17)
Mangystau region 74(3.87) 63(3.18) 44(2.27) 60(3.00) 68(3.34)
South Kazakhstan region 357(4.51) 298(3.38) 289(3.79) 310(3.94) 318(3.89)
Pavlodar region 29(2.27) 42(3.36) 29(2.44) 29(2.47) 33(2.91)
North-Kazakhstan region 30(3.92) 14(1.94) 23(3.28) 34(5.04) 22(3.42)
East Kazakhstan region 79(3.52) 78(3.46) 59(2.71) 53(2.47) 60(2.81)
Nur-Sultan city 82(3.14) 78(2.87) 65(2.36) 69(2.50) 70(2.57)
Almaty city 114(2.71) 79(1.80) 82(1.86) 89(1.98) 98(2.16)
Republican organizations 91(15.65) 83(13.02) 83(12.59) 88(11.07) 59(7.97)

Note: n - number of deaths in the postneonatal period (28 days-1 year), *Postneonatal mortality rate per 1000 live births

region. Due to a gradual decrease, in 2019 the neo- The neonatal mortality in 2015 was 6.38 per
natal mortality rate in this region was 4.32 per 1,000 1,000 live births in the Almaty region, whilst 5.37
live births. However, these numbers remained high  per 1,000 live births in the city of Almaty. In 2019,
compared to other regions. neonatal mortality went down in Almaty region and
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Table 7. Infant mortality rate per 1,000 live births in Kazakhstan by region (2015-2019).

Years
Region of Kazakhstan 2015 2016 2017 2018 2019
n(*) n(*) n(*) n(*) n(*)

Akmola region 94(8.11) 72(6.27) 71(6.32) 59(5.29) 87(7.81)
Aktobe region 187(9.36) 160(8.08) 140(7.35) 160(8.15) 171(8.37)
Almaty region 389(9.55) 385(9.29) 352(8.83) 333(8.21) 380(9.36)
Atyrau region 124(7.60) 135(8.14) 110(6.75) 176(10.47) 189(11.33)
West-Kazakhstan region 107(8.26) 100(7.59) 85(6.60) 85(6.49) 86(6.56)
Jambyl Region 279(10.55) 231(8.88) 185(7.54) 175(6.98) 209(8.23)
Karaganda region 209(8.55) 193(8.10) 175(7.71) 169(7.38) 196(8.59)
Kostanay region 132(10.37) 109(8.92) 124(10.59) 119(10.32) 112(9.86)
Kyzylorda Region 198(10.29) 180(9.60) 151(8.13) 161(8.61) 172(9.19)
Mangystau region 181(9.48) 189(9.55) 144(7.41) 174(8.71) 192(9.42)
South Kazakhstan region 871(11.01) 733(9.26) 680(8.91) 652(8.29) 671(8.21)

Pavlodar region 84(6.57) 101(8.07) 88(7.39) 72(6.13) 79(6.98)

North-Kazakhstan region 59(7.71) 51(7.07) 62(8.83) 72(10.67) 59(9.16)
East Kazakhstan region 216(9.61) 205(9.10) 159(7.30) 160(7.45) 170(7.95)
Nur-Sultan city 193(7.39) 175(6.43) 154(5.59) 157(5.68) 151(5.54)
Almaty city 340(8.08) 271(6.16) 271(6.14) 288(6.39) 274(6.05)
Republic of Kazakhstan 3852 (9.64) 3460(8.60) 3119(7.97) 3170(7.95) 3326(8.28)

Note: n - infant death (newborns dying under one year of age) *Infant Mortality Rate per 1000 live births

Almaty city to 5.64 per 1,000 and 3.89 per 1,000 live
births, respectively.

In the Atyrau region in 2015 the neonatal mor-
tality was 4.96 per 1,000 live births. Nonetheless,
unlike other regions in 2019, there was an almost
twofold increase, 8.33 per 1,000 live births. In the
Mangystau region, despite a slight decrease in neona-
tal mortality rates in 2017, there was an increase in
2019: 6.08 per 1,000 live births.

In 2015, in the South Kazakhstan region (Table
6), the highest values of postneonatal mortality
were 4.51 per 1,000 live births. However, by 2019,
in the South Kazakhstan region, a gradual increase
in postneonatal mortality cases was again recorded:
3.89 per 1,000 live births.

A high level of postneonatal mortality in 2015
was recorded in the Almaty region (3.17 per 1,000 live
births) and in 2019 it increased up to 3.72 per 1,000
live births. The postneonatal mortality in the city of
Almaty and Zhambyl region in 2019 was reduced to
2.16 and 3.51 per 1,000 live births compared to 2015
(Almaty city 2.71 per 1,000 live births) and Zhambyl
region (4.2 per 1,000 live births).

Data on infant mortality rate are presented in
Table 7. The analysis showed that the highest infant
mortality during 2015-2019 was registered in the
South Kazakhstan region. However, in comparison
with 2015, there was a slight decrease in infant mor-
tality from congenital malformations in 2019 from

11.01 to 8.21 per 1,000 live births, respectively. The

infant mortality in Almaty in 2019 (compared to
2015) was reduced from 8.08 to 6.05 per 1,000 live
births. At the same time, in the Almaty region during
this period there was a drop from 9.55 to 9.36 per
1,000 live births.

In 2015, in Atyrau region, the infant mortality
rate was 7.6 per 1,000 live births. The analysis indi-
cated that in 2019 the mortality rate increased up
to 11.33 per 1,000 live births. An increase of infant
mortality rates in 2019 to 9.42 was recorded in the
Mangystau region (in comparison with 2015).

DiscussioN

To the best of our knowledge, this study is the
first national research of the epidemiology of con-
genital malformations in Kazakhstan for the period
2015-2019. The analysis of the prevalence of congeni-
tal malformations is difficult, due to the problems
with data collecting in many countries”.

However, the estimation and analysis on na-
tional level, including the prevalence of congenital
malformations, is vital for studying the patterns or
trends over time. The development of prevention pro-
grammes and effective planning can help to improve
the current children mortality'.

The results of the study indicate that the preva-
lence of various forms of congenital malformations
decreased on average by 30-40% during the study
period in 2019 (compared to 2015). Nonetheless, we
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observed an increase in the prevalence of congenital
malformations of the respiratory system by 14% (2019
vs. 2015).

The analysis showed that the most frequently
detected congenital malformations were defects of
the circulatory system, as well as congenital mal-
formations of the skeletal system and digestive or-
gans. The prevalence of congenital heart defects
has increased significantly over time throughout
the world. According to some reports, Asian region
had the highest prevalence of these congenital mal-
formations!’. In the United States, for the period
2010-2014, the numbers of 12 main types of congeni-
tal heart defects were 0.62 for the interrupted aortic
arch, 16.87 for clubfoot and 19.93 per 100 000 live
births. Despite the fact that the prevalence of major
birth defects remained relatively stable for 15 years,
there was an increase in the prevalence of gastroschi-
sis and Down syndrome.

In most cases, the aetiology of congenital mal-
formations has been associated with mother’s and
the unfavourable financial situation of the parents's.
Some reports highlighted racial predisposition as a
risk factor of developing certain congenital malfor-
mations!®. Apart from that, the negative impact of
environmental factors also plays a significant role®.

The results of our analysis demonstrated a high
prevalence of congenital malformations of the circu-
latory system, in contrast to other types of congenital
malformations. Our findings are similar to previous
studies conducted in other countries'®?!, indicating
a prevalence of 43.4 per 10,000 live births. Some
reports have associated the prevalence and develop-
ment of severe malformations of the circulatory sys-
tem with the presence of obesity or diabetes in moth-
ers’.

The prevalence of congenital malformations
of the nervous system in 2019 was reduced by 40%.
This might be associated with the correct preparation
for the planned pregnancy in Kazakhstan, with the
use of folic acid in the first trimester of gestation (ac-
cording to the local clinical protocol for pregnancy
management). It is well known that the administra-
tion of prophylactic doses of folic acid is effective in
reducing the risk of neural tube defects®.

For the entire study period, the highest values
of perinatal, postnatal, neonatal and infant mortality
from congenital malformations were recorded in the
South Kazakhstan region, and high rates were in the
Almaty region.

The prevalence and mortality caused by con-
genital malformations in the southern regions of
Kazakhstan can be associated with the financial situ-
ation of residents of these regions**, who predomi-
nantly live in rural areas?. According to previous
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studies conducted in Poland, comparing urban and
rural areas, there was a significant prevalence of con-
genital malformations?. All these indicate that the
lack of proper prenatal screening for the detection
of congenital malformations may play a negative role
in morbidity.

A low level of all mortality rates from congenital
malformations was recorded in the North Kazakhstan
region. At the same time, western regions (Atyrau
and Mangystau) showed an increase in neonatal, peri-
natal and infant mortality, in contrast to other forms
of congenital malformations (2019 vs. 2015). These
findings can be explained by the difference in the
ethnic composition of the southern and the western
regions. In fact, Atyrau and Mangystau regions are
mainly populated by representatives of the Kazakh
nationality?’. The representatives of European nation-
alities (Russians) mainly live in the northern region
of Kazakhstan®,

Termination of pregnancy for foetal abnormal-
ity (TOPFA) has been widely discussed in the litera-
ture. In different countries, the possible maximum
terms for termination of pregnancy for medical rea-
sons have been determined, which can vary within
no more than 24-26 weeks of gestation?. According
to clinical protocols for diagnosis and treatment of
Republic of Kazakhstan, the optimal period for ter-
mination of pregnancy for medical reasons, both on
the part of foetus and mother, is a gestation period of
up to 22 weeks™. In fact, there are different opinions
on the termination of pregnancy, even for medical
reasons’’,

Kazakhstan is a multi-ethnic country and
more than 130 nationalities live on the territory of
Kazakhstan®. According to previously published
data on ethnic, religious and cultural characteristics,
representatives of Kazakh nationality are often not
inclined to do abortion (European women had an
average of 2.3 abortions, Russified Kazaks 1.3, and
Kazakhs 0.4)”. These findings indicate that most of
the followers of Islamic tradition predominantly live
in the South Kazakhstan region (93.4% of the total
population) and Almaty region (80.7% of the total
population)*. In this regard, the regional distribution
may play a role in the high mortality rates related to
congenital anomalies, despite the trend observed in
2019.

The State Programmes of the Ministry of Health
of the Republic of Kazakhstan to reduce maternal
and child mortality are:

— 2008-2010: the Program for reducing the maternal
and child mortality in the Republic of Kazakhstan
for 2008-2010.

— “Salamatty Kazakhstan” for 2011 - 2015.

— “Densaulyk” 2016-2020.
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— Since 1993, UNICEF has worked with the gov-
ernment of Kazakhstan to reduce infant and
child mortality. UNICEF activities are aimed at
supporting Kazakhstan’s efforts to promote the
sustainable realization of children’s rights, with
particular attention to the rights of the most vul-
nerable children and their families. Primary health
care contributes to the prevention of deaths among
infants and children. UNICEF plays a key role in
supporting primary health care reforms and reduc-
ing infant mortality in the country.

— “Densaulyk” 2020-2025.

Study limitations

This study has some limitations. Because of its
retrospective nature, the study did not analyse the
risk factors for development of congenital malforma-
tions, such as extra-genital pathology, maternal age,
etc. Future prospective studies will help to establish
the prevalence and aetiology of congenital malforma-
tions using the basics of epidemiology.

CONCLUSIONS

The analysis showed a decrease in the preva-
lence of some forms of congenital malformations in
Kazakhstan. However, despite the observed decrease
in the prevalence in the southern regions of the coun-
try, there is still a high incidence of various forms of
congenital malformations, in particular of the circu-
latory system. This indicates the necessity for effec-
tive preventive measures, including improvement of
prenatal screening, in regions with a high prevalence
of congenital malformations. These results can be
used for the optimization and improvement of the
state program, to reduce the prevalence of congenital
malformations and perinatal mortality.
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