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CAUSES OF CONGENITAL HEART DEFECTS IN CHILDREN: NEW RESEARCH
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Abstract: Congenital heart defects are an important problem in pediatrics due to their high
prevalence and the need for early surgical correction due to significant health problems and
disability in children. According to WHO, congenital heart disease occurs in 0.7-1.7% of
newborns. In recent decades, the structure of cardiovascular pathology in childhood has changed
significantly. Against the background of an increase in the number of cases of CHD, cardiac
arrhythmias and conduction disorders, cardiomyopathies, the proportion of rheumatic diseases
and infectious lesions of the myocardium decreased. CHD remains one of the leading causes of
infant mortality, ranking second. In the perinatal period, congenital heart diseases cause 2.5% of
deaths (0.25 cases per 1000 births), in the first year of life - 6-11% of deaths and about 50% of
deaths associated with congenital malformations. In this regard, the issue of studying the
epidemiology and risk factors for the development of congenital heart defects at an early age
remains relevant and requires scientific research in this direction.
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Annotatsiya: Tug‘ma yurak nuqsonlari bolalar sog‘lig‘ida jiddiy muammolarga va nogironlikka
olib kelishi, ularning keng tarqalganligi va erta jarrohlik korreksiyasi talab qilishi tufayli
pediatriyada muhim muammo hisoblanadi. jsst ma’lumotlariga ko‘ra, tug‘ma yurak nugsoni
yangi tug‘ilgan chaqaloglarning 0,7-1,7% da uchraydi. So'nggi o'n yilliklarda bolalik davridagi
yurak-qon tomir patologiyasining tuzilishi sezilarli darajada o'zgardi. Tug‘ma yurak nuqgsonlari,
yurak aritmiyalari va o'tkazuvchanlik buzilishi, kardiyomiyopatiyalar sonining ko'payishi fonida
revmatik kasalliklar va miyokardning yuqumli lezyonlari ulushi kamaydi. Tug‘ma yurak
nugsonlari chaqaloglar o'limining asosiy sabablaridan biri bo'lib, ikkinchi o'rinda turadi.
Perinatal davrda tug'ma yurak kasalliklari o'limning 2,5 foizini (1000 tug'ilishga 0,25 holat),
hayotning birinchi yilida - o'limning 6-11 foizini va tug'ma nuqsonlar bilan bog'liq o'limning
taxminan 50 foizini tashkil qiladi. Shu munosabat bilan erta yoshda tug‘ma yurak nuqgsonlari
rivojlanishining epidemiologiyasi va xavf omillarini o‘rganish masalasi dolzarbligicha qolmoqda
va bu yo‘nalishda ilmiy izlanishlarni davom ettirishni taqozo etmoqda.

Kalit so‘zlar: Tug‘ma yurak nugsoni, epidemiologiya, xavf omillari, homiladorlikdagi infeksiya
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MPUYUHBI BPOXKJIEHHBIX IOPOKOB CEP/IIA Y JETE: HOBBIE
HNCCJIIEJOBAHUA

Tauposa Caknna baxonuposHa,
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CamMapkaHICKUI TOCYJapCTBEHHbIN
MEAMLMHCKUI YHUBEPCUTET

AHHoOTauusi: BpoxjeHHbIE TOPOKM cepAla SBISIOTCS BaXXHOM NpoOIeMoil meauaTpuu
BCJIEJICTBUE HX BBICOKOM pacnpoCTpaHEHHOCTH M HEOOXOAMMOCTU paHHEH XUpypruyeckon
KOPpEeKIIMH B CBSI3M C 3HAUUTEIbHBIMU HApYIIEHUSAMU 3[0pOBbS M OIPAaHUYECHHUEM
xusHenesTensHoctu Aerei. [lo nanueim BO3, Bpoxxnennsiii mopok cepaua (BIIC) Bcrpeuaercs
y 0,7-1,7%  HOBOpOXAEHHBIX JeTeil. B mnocnenHue necsaTuieTus CTPYKTypa CEpAECUHO-
COCYJIMCTOM IaTOJIOTUU B JIETCKOM BO3pacTe CYyLIeCTBEHHO nM3MeHmiack. Ha ¢one yBennyenus
ymcina ciaydaeB BIIC, napymienuii putMa cepzia U NpoBOJUMOCTH, KapAHOMHUOINIATUN CHU3UIICS
yJIelbHbIM BeC peBMAaTHYECKUX 3a00JeBaHUN M MH(PEKIHOHHBIX MopaxeHui muokapaa. BIIC
OCTAKOTCS OJHOM M3 BEIyIIMX IPUYHMH MIIAJICHYECKOM CMEPTHOCTH, 3aHMMasl BTOpoe mecTo. B
nepuHaraibHoM nepuone BIIC sBastorcss npuumuoit 2,5% cmepteit (0,25 cimyuyaeB Ha 1000
POJIOB), HA TIEPBOM TOAY KU3HU - 6-11% neTanbHBIX UCX0/10B U 0K0JI0 50% cMmepTeid, CBSI3aHHBIX
C BPOXKJIEHHBIMHM IIOPOKaMHU pa3BUTHs. B CBA3M ¢ 3THM, BONPOC M3Y4EHMs SNUAMMMOIOTUM U
(GakTOpOB pHCKAa pPa3BUTHA BPOXKIEHHBIX IOPOKOB CEpIIla paHHETO BO3pacTa OCTAETCS
aKTyaJbHBIM U TPeOyeT HayyHbIX UCCIIEOBAaHUI B JAHHOM HaIIPABICHUH.

KiroueBble cii0Ba: BpOXAEHHBIH TIOPOK Cepala, SHUAUMHUONOTHS, (aKTOphl pHCKa,
BHYTpUYTpoOHas MH(peKuus

The birth rate of children with congenital heart disease and large vessels in different countries of
the world has a very wide range of fluctuations, and in the regions of the Russian Federation,
according to official statistics, it is 3.17-8.0 per 1000 newborns. Hoffman J.LLE., Kaplan S.
provide data on the prevalence of congenital heart disease in the USA, which fluctuates from 4 to
50 per 1000 newborns, while the frequency of moderate and severe forms of congenital heart
disease is on average 6%.

In Uzbekistan, the birth rate of children with congenital heart defects ranges from 5.5 to 15.7
people per 1000 live births.

To date, more than 90 anatomical variants of congenital heart defects and about 200 different
combinations of them have been described in domestic and foreign literature. In different regions
of the country, heart defects and large vessel defects occupy 1-2 places in the structure of all
congenital heart defects, competing for first place with defects of the musculoskeletal system, in
particular, with developmental anomalies of the musculoskeletal system.

The frequency of congenital heart disease depends on the development of the health care system
in the country or the diagnostic methods available to the doctor.

Congenital heart disease occupies a leading place among a wide range of diseases that require
the involvement of a pediatric cardiologist. The generally accepted minimum calculated
indicator of the frequency of congenital heart disease is 8 cases per 1,000 live births.

Congenital heart disease is the most common congenital anomaly, occurring in almost 1% of live
births. Among congenital defects, congenital heart disease is the leading cause of infant mortality.
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Often in his practice, a doctor encounters the presence of several nosological forms in a patient's
diagnosis. The combination of pathologies of different organs and systems in one diagnosis is
quite understandable, since many diseases have a common etiopathogenetic basis.

Pediatric cardiology has always been the basis of pediatrics, simultaneously constituting its
integration and having a significant impact on reducing perinatal mortality; which is the basis for
developing an assessment of medicine in the country.

Congenital heart defects (CHD) consist of a wide range of anomalies and malformations
affecting the heart and great vessels that develop in utero, are present at birth, and present to
health care in infancy, adolescence, or adulthood. Cardiovascular anomalies typically result from
defective morphogenesis during embryologic development. Malformations may be limited to the
cardiovascular system (nonsyndromic) or occur in combination with anomalies of other systems
as part of specific syndromes (syndromic). The most common CHDs diagnosed in infancy are
muscular and perimembranous ventricular septal defects followed by secundum atrial septal
defects, with a combined prevalence of 48.4 cases per 10,000 live births.

Approximately 85% of children have a multifactorial etiology of CHD in children, which is
usually the only malformation in the child and is the result of the interaction of many
individually undefined genes and a number of other causes. The risk of recurrence of CHD in a
family varies depending on the cause. The risk is negligible for de novo mutations, 2—5% for
nonsyndromic multifactorial CHD, and 50% for cases where the cause is an autosomal dominant
mutation. It is important to identify genetic factors, as most patients with CHD survive to
adulthood and potentially start families.

Anomalies in the anatomical development of the heart and large vessels usually form during the
2nd to 8th week of intrauterine development as a result of impaired embryonic morphogenesis
and can be caused by both hereditary (gene, chromosomal, genomic, zygotic mutations) and
environmental factors affecting the developing embryo. The specific causes of congenital heart
disease are unknown. Most often, congenital heart disease is sporadic, not associated with a
syndrome, and of unclear etiology. Genetic etiology has not been identified in approximately
72% of patients with congenital heart disease. They are often associated with chromosomal
abnormalities detected by karyotyping in more than 1/3 of patients with congenital heart disease.
Most often, it is trisomy of chromosomes 21, 18 and 13. In addition to Down syndrome, there are
about 20 hereditary syndromes, in most cases accompanied by congenital heart disease. In total,
syndromic pathology is detected in 6-36% of patients. However, some of these anomalies
account for only about 5-6% of patients with congenital heart disease. The monogenic nature of
congenital heart disease has been proven in 8% of cases; about 90% are inherited multifactorially,
i.e. they are the result of a combination of genetic predisposition and the influence of
environmental factors. The latter act as provoking factors, revealing hereditary predisposition
when the "threshold" of their combined action is exceeded. The risk of recurrence of congenital
heart disease in a family varies depending on the cause. The risk is insignificant for newly
emerged mutations, 2-5% for non-syndromic multifactorial congenital heart disease, and 50%
when the cause is an autosomal dominant mutation. Defects of the genetic code and
embryogenesis disorders can also be acquired - exposure of the fetus and the mother's body to
certain unfavorable factors (radiation, alcoholism, drug addiction), endocrine diseases (diabetes
mellitus, rubella, systemic lupus erythematosus, thyrotoxicosis), viral and other infections
suffered in the first trimester of pregnancy (rubella, influenza, hepatitis B), taking medications
(lithium preparations, warfarin, thalidomide, antimetabolites, anticonvulsants, lithium,
isotretinoin, anticonvulsants). Mixed viral and enterovirus infections suffered by the fetus in
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utero are of great importance in the development of heart and vascular pathology. In addition to
etiological factors, there are risk factors for the birth of a child with congenital heart disease.
These include: maternal age; toxicosis and threat of termination of the first trimester of
pregnancy; stillbirths in the anamnesis; the presence of children with congenital malformations
in close relatives. It is unclear whether maternal age is an independent risk factor for the
development of congenital heart disease. Paternal age may also be a risk factor.

The impact of unfavorable factors on a woman can disrupt the differentiation of the heart and
lead to the formation of congenital heart disease. Such factors are considered to be:

 infectious agents (cytomegalovirus, herpes simplex virus, influenza virus, enterovirus,
Coxsackie B virus, etc.);

* hereditary factors - in 57% of cases, congenital heart disease is caused by genetic disorders,
which can occur both in isolation and as part of multiple congenital malformations; the most
well-known causes of congenital heart disease are point gene changes or chromosomal mutations
in the form of deletion or duplication of DNA segments;

 somatic diseases of the mother, and primarily diabetes mellitus - lead to the development of
hypertrophic cardiomyopathy and congenital heart disease;

* professional hazards and bad habits of the mother (chronic alcoholism, computer radiation,
mercury and lead intoxication, exposure to ionizing radiation, etc.).

The most common defects are: ventricular septal defect - VSD (28.3%); atrial septal defect -
ASD (10.3%); pulmonary artery stenosis (9.8%); tetralogy of Fallot - TF (9.7%); aortic stenosis
(7.1%); coarctation of the aorta - PA (5.1%); transposition of the great vessels (4.9%);
hypoplastic tricuspid valve syndrome, patent ductus arteriosus (PDA), and complete anomalous
venous return are also encountered.

Intrauterine infectious pathology of the fetus and newborn is one of the most pressing and
complex problems in pediatrics. The proportion of infectious and inflammatory processes in the
structure of perinatal mortality is about 10-18%, second only to intrauterine asphyxia, respiratory
disorders, and congenital anomalies. The relevance of the problem of intrauterine infection is due
not only to significant peri- and postnatal losses, but also to the fact that children who have
suffered a severe form of congenital infection very often develop serious health problems,
leading to disability and a decrease in the quality of life in general.

Among the pathogens, a special position is occupied by TORCH complex infections -
Toxoplasma (toxoplasmosis), Rubella (rubella), Cytomegalovirus (cytomegalovirus), Herpes
(herpes). Includes such infections as hepatitis B and C, syphilis, chlamydia, gonococcal infection,
HIV infection, listeriosis, enterovirus infection and others affecting the fetus. In the absence of
adequate therapy during pregnancy, up to 50% of newborns with at least one TORCH infection
in the mother are born with various injuries: intrauterine infections (IUI), intrauterine growth
retardation (IUGR), hypotrophy, expected malformation (AM), including congenital heart
disease, cerebrovascular accidents. With mixed infection, the incidence of newborns reaches 50-
100%. In the studies of Lobzova A.V. (2014), immunological markers for a particular infection
or association of infectious agents were diagnosed in newborns with and without congenital
malformations. In this case, class G antibodies to viral-viral associations (CMV + herpes simplex
virus (HSV)) were frequently determined both in the main and control groups (56.33 and 65.38%,
respectively). In the main group, class G immunoglobulins to HSV were detected in 98.6% of
the examined newborns and in 80.7% of the children in the control group, to CMV - in 95.8 and
96.1%, respectively, which is consistent with the literature data on the ever-increasing incidence
of these pathogens in the population. Due to the fact that the frequency of intrauterine infections
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does not tend to decrease and, accordingly, there are no adverse consequences, further study in
this area is required to develop measures to prevent them.
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