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BiaaaneHi pe3synbraTty CTaHy 340pPOB’A AiTen,
L0 HAPOAWJINCb 3 BPOAXKEHUMMU BaflaMu cepus
Y NbBiBCbKi 06n1acHin kKniHiYHIN nikapHi,
J1bBiB, YKpaiHa

€sreHia Wapropoacoka, OneHa LLkonbHUK, OneHa PaukeBuy,
FannHa Makyx

JepxxaBHa ycTtaHoBa <IHCTUTYT criaagKoBoi natosiorii HayioHasibHoI
axkagemii MeanyHux Hayk Yxkpainun», M. JIbBiB, YKpaiHa

Bctyn. BpoaxeHi aHoMmanii € HannowupeHilwmMmm Meanko-
couianbHMMM npobnemamMm Ta OCHOBHOK TMPUYMHOK BTpPaTU
naoaa Ta iHBanigHOCTI AiTen y cBiTi. B YkpaiHi wopoky Hapoa-
XKYETbCS 6/IM3bKO 5 TUCAY AiTen 3 BPOAXKEHMMW BagaMum cepus
(BBC). Ha cboroaHiwwHin aeHb iHpopMauia npo ManbyTHE naui-
€EHTIB, AKi oTpuManu meaumydHy goromory 3 BBC, He cucTemaTu-
30BaHa i 4acTo 3aJMWAETLCA HEAOCTYMHOLO.

MeTa. lpoBecTn oOnNUTyBaHHSA XIHOK, SKi HapoaAuMnu Aaiten 3
BBC, Ta npoaHanizyBatu 3ibpaHy iHdopMaLito Npo BiaaaneHi
pe3ynbTaTu 340POB’A UMX MaLi€eHTIB.

Metoaun pocnip)xeHHA. bynu BigibpaHi icTtopii xBopobu 170
aiten, aki Hapoamnucs 3 BBC y JlbBiBCbKih 06nacHil KNiHIYHIN
nikapHi, JleBiB, YkpaiHa, y 2011-2015 pokax. Kputepiem Bkto-
YEeHHSs 40 rpynu 6yB KNiHiYHWI AiarHo3 «Bpoa)eHi Bagn po3-
BUTKY CUCTEMM KpoBOObLiry» Ha ocHoBi MixxHapoaHOi knacudi-
Kauii xBopo6-10 (Q20 - Q28).

PesynbTaTtK. 3rigHo 3 JaHMMM aHaMHe3y, WO rnpoaHanizoBaHi
Yy HawoMy pocnigxeHHi, cepea 170 aiten, HapoaxeHux 3 BBC,
y 67 nauieHTiB (39,4%) Baau cepusa 6ynu BUsBNeHi Ha npeHa-
TanbHOMYy eTani. HeBiaknaaHe onepaTtMBHe BTPYYaHHS BUKOHa-
HO 32 (18,8%) aitam. MpubnusHo 1/3 (27,6% - 47 BUNaaKis)
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Outcomes of congenital heart disease in
newborns at Lviv Regional Clinical Hospital,
Lviv, Ukraine

Yevhenia Sharhorodska, Olena Shkolnyk,
Olena Rachkevych, Halyna Makukh

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

Introduction. Congenital abnormalities are the most common
medical and social problems and the primary cause of fetal
loss and children’s disability in the world. In Ukraine, about 5
thousand children with congenital heart disease (CHD) are born
every year. Up to date, information on the future of patients
who received medical care for CHD was not systematized and
often remains unavailable.

The aim of the study: To conduct a survey of women who gave
birth to children with CHD and collect information about distant
health outcomes.

Methods. Medical history files of 170 children born with CHD
in Lviv Regional Clinical Hospital, Lviv, Ukraine, between 2011-
2015 were selected. The criterion for inclusion in the group
was a clinical diagnosis of Congenital malformations of the
circulatory system” based on the International Classification of
Diseases-10 (Q20 - Q28).

Results. According to the medical history files analysed in our
study, among 170 children born with CHD, 67 patients (39.4%)
had heart defects detected at the prenatal stage. Urgent
surgical intervention was performed in 32 (18.8%) children.

Approximately 1/3 (27.6% - 47 cases) of women who gave birth to children with CHD informed
in the questionnaires that their children were generally healthy.

Conclusions. Collected data about the outcomes of CHD in newborns of Lviv region in Ukraine
will allow creating a database for future research. These results could help expand the definition
of prenatal pathology risk groups and improve current approaches in genetic counselling and
specialized care for pregnant women at risk of fetal congenital heart disease.

Keywords: congenital heart disease, newborns, folic acid.
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Introduction

Congenital abnormalities are the most com-
mon medical and social problems and a prima-
ry cause of fetal loss and children’s disability in
the world, and particularly in Ukraine [5, 10].
Recently, the prevalence of congenital heart de-
fects (CHD) has dramatically increased among
the known congenital abnormalities in general.
Thus, the incidence of CHD in the world is 9 per
1000 neonates, and 8 per 1000 neonates in
Europe, which is 4 times higher than the num-
ber of neural tube defects and 6 times higher
than the frequency of chromosomal anomalies
[9, 11]. In Ukraine, about 5 thousand children
with CHD are born every year [2, 4, 5]. More
than 90 types of CHD have been described ei-
ther alone or in combination with other con-
genital abnormalities [16, 17].

Early detection, topical diagnostics, and eval-
uation of the hemodynamic disturbance allow
choosing an adequate treatment method and
the best time for the surgery [8]. The current
progress in the field of cardiovascular surgery
contributes to better CHD treatment outcomes
in children, particularly neonates. About 75%
of patients born with potentially “fatal” heart
disease could be saved now with the methods
of cardiac surgery developed in the last de-
cade. Novel approaches of radical correction
and the timelines of their application greatly
improve the results of surgical interventions,
reduce childhood and overall mortality, as well
as the level of disability [7].

Situations that arise in the diagnostics of con-
genital disorders are usually so complex that
they do not have an unambiguous solution.
The general and economic state of society, the
social security of its members, as well as the
state of health, reproductive age, cultural and
religious views of parents, and many other as-
pects define approaches to abortion or treat-
ment of this pathology [14, 15, 18].

An important mission of medical genetic
counselling is the optimization of diagnostics,
prognosis and timely treatment of congenital
cardiovascular malformations. Taking into con-
sideration the increasing anthropogenic impact
on the environment, it is critically important to
evaluate each pregnancy for potential risk of
birth defects and hereditary pathology [1, 3,
12]. Although CHD could be well diagnosed us-
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ing non-invasive methods of prenatal diagnos-
tics, late manifestations of this pathology often
occur. Ultrasound screening of pregnant wom-
en helps to evaluate the intrauterine foetus at
the time when most congenital defects can be
visualized and identified as isolated or multiple.
It is possible to detect the early manifestation
of defects and make a decision about pregnan-
cy management [6, 8, 19].

Although the survival of CHD patients in Ukraine
has improved significantly due to advancements
in cardiac surgery [7], the information regard-
ing the future of patients who received medical
care for CHD is still not systematized and often
remains unavailable. Correspondence surveys,
including in the form of questionnaires for CHD
patients and their families, appear to be a very
effective way to obtain missing information about
medical outcomes for these patients [6, 21].
Taking into consideration that most congenital
abnormalities, including CHD, can be prevented
by the preconception use of folic acid (FA) [13,
18, 20], we included a question about diet sup-
plementation with FA in our survey for women
who gave birth to children with CHD. Our meth-
odology of collecting medical information from
families with children suffering from CHD could
be successfully applied by medical geneticists,
paediatric cardiologists, paediatricians, and car-
diovascular scientists. Moreover, our newly de-
veloped survey methodology could be further
developed to study the inborn abnormalities of
other organs and organ systems. Thus, the aim
of study was to perform a survey of women who
gave birth to children with CHD and collect infor-
mation about distant health outcomes.

Methods

Medical history files of 170 children born with
CHD in Lviv Regional Clinical Hospital, Lviv,
Ukraine between 2011-2015 were selected. The
criterion for inclusion in the group was a clinical
diagnosis of “Congenital malformations of the
circulatory system” based on the International
Classification of Diseases-10 (Q20 - Q28).

We developed a survey in the form of a ques-
tionary that followed up the development and
health information of children born with CHD.
The first part of the questionary related to
pregnancy, such as pregnancy complications,
use of medications, and delivery. We also intro-
duced questions related to the consumption of
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FA before and during pregnancy, including its
dose and supplementation regimen. To confirm
the prophylactic effect of FA on congenital fe-
tal heart malformations, we collected and ana-
lysed data regarding diet supplementation with
FA in doses of 1, 2, 4 or 5 mg daily during 2 to
3 months before conception and the first three
months of pregnancy. The second part of the
survey included questions about the child, such
as the presence of a congenital abnormality,
health condition at birth, and the subsequent
disease progression. The questionnaire was
mailed to families, the answers were recorded,
and the data were subjected to statistical anal-
ysis using Statistica and Excel software.

Results

Out of 170 questionnaires sent to mothers of
children with CHD, 140 (82.4%) were returned
and 30 (17.6%) addressees failed to respond.

According to the medical history files anal-
ysed in our study, among 170 children born
with CHD, 67 patients (39.4%) had heart de-
fects detected at the prenatal stage. According
to the generally accepted classification of CHD
based on changes in hemodynamics [14], the
following anatomical anomalies were diagnosed
prenatally: valve or great vessel obstruction de-
fects - 5 (2.9%), arteriovenous blood loss (left-
right shunt, “pale”) - 20 (11.8%), cyanotic de-
fects with reduced or normal blood flow - 32
(18.8%), cyanotic defects with increased blood
flow in a pulmonary circulation - 10 (5.9%).

Overall, out of 170 cases, heart defects with
arteriovenous blood loss (left-right shunt,
“pale”) were predominant and found in 102
(60%) patients. Heart disease with reduced or
normal blood flow was diagnosed in 49 cases
(28.8%), including heart defects with reduced
or normal blood flow in a pulmonary circuit
of blood circulation accompanied by cyanosis
in 44 cases (25.9%), and heart defects with
cyanosis and increased blood flow in the pul-
monary circuit of blood circulation (5 cases or
2.9%). Heart defects with complications re-
lated to the valve or large vessel obstruction
development were less common (14 cases or
8.2%). Exceptionally rare heart defects were
diagnosed only in 5 studied cases (2.9%).

Urgent surgical intervention was performed in
32 (18.8%) children, including 6 (3.5%) pa-
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tients with aortic coarctation, 8 (4.7%) with
pulmonary artery stenosis, and 18 (10.6%)
with hypoplasia of left heart chambers. Surgi-
cal correction during the first month of life was
necessary for 11 (6.5%) children born with a
tetralogy of Fallot, and in 1 case (0.6%) with
abnormal drainage of pulmonary veins.

In response to questions concerning the
course of pregnancy, 22 (12.9%) women an-
swered that they had had no complications
during pregnancy. Early gestosis was noted
in 12 (7.1%) women, with preeclampsia di-
agnosed in 5 cases (2.9%). Potential miscar-
riage was noticed in 14 cases (8.2%), the risk
of preterm labour was detected in 17 women
(10.0%) and 30 (17.6%) women failed to re-
spond.

Importantly, approximately 1/4 of women who
gave birth to children with CHD (43 cases -
25.3%) suffered from viral respiratory infec-
tion during pregnancy. One woman (0.6%)
was infected with measles, and one with scar-
let fever in the first trimester of pregnancy.

As for the medications taken during preg-
nancy, 31 (18.2%) respondents used anti-
spasmodics, 14 (8.2%) progesterone, and 7
(4.1%) women received drugs for the treat-
ment of diabetes mellitus.

Information about health outcomes of chil-
dren born with CHD collected based on the re-
sults of the survey of their mothers is shown
in Table 1.

Among 32 children who needed urgent surgi-
cal intervention, surgical correction of CHD was
performed in 12 (7.1%) patients. The mortal-
ity analysis revealed that hospital mortality
was observed in 22 (12.9%) cases. Particu-
larly, 3 (1.8%) children died on the first day
in the delivery unit, 8 (4.7%) during the first
week after birth, 11 (6.5%) during their first
month of life, including 2 patients (1.2%) who
did not survive after surgical correction. Due to
a critical health status that preceded lethality,
10 (5.9%) children were not operated on. Dis-
ability care is currently received by 51 (30.0%)
children. Approximately 1/3 (27.6% - 47 cas-
es) of women who gave birth to children with
CHD informed in the questionnaires that their
children were generally healthy.
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Table 1
Follow up evaluation of the health status of children born
with congenital heart disease according to the questionnaire
Answers Number
Cases %
Operated once 12 7.1
Operated twice 3 1.8
Not operated 10 5.9
Hospital mortality up to 7 days 11 6.5
Hospital mortality up to 1 month 11 6.5
Disability 51 30.0
Dispensary monitoring 71 41.8
Generally healthy 47 27.6
Table 2

Preventive consumption of folic acid (FA) by women who gave birth to children with CHD

. . . Number of cases

Diet supplementation with FA Cases | %
Supplementation
Did not consume 49 28.8
Preconceptionally 18 10.6
Consumed before and during pregnancy 39 22.9
During pregnancy overall 34 20.0
Unknown 30 17.6
Dose
A daily dose of 0.1 mg 24 14.1
A daily dose of 0.2 mg 43 25.3
A daily dose of 0.4 mg 15 8.8
A daily dose of 0.5 mg 9 5.3
Unknown 30 17.6
Duration

1 month 21 12.4
2 months 43 25.3
3 months 27 15.9
Unknown 30 17.6

Notably, 16 women (9.4%) denied the pres-
ence of any congenital or hereditary patholo-
gy in a child at birth, despite the fact that CHD
was diagnosed.

To estimate the effect of FA on CHD, ques-
tions about the consumption of this supple-
ment before and during the first trimester of
pregnancy were included in the questionnaire.
Analysis of these answers is shown in Table II.

Discussion

CHD remains one of the most common medical
and social problems in the world. Its incidence
is 9 per 1000 neonates without any tendency to
decrease [9]. This pathology is often the cause
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of childhood mortality and disability. Although
the survival of CHD patients in Ukraine has im-
proved significantly due to advancements in
cardiac surgery [2, 6], the information regard-
ing the future of patients who received medical
care for CHD is still not systematized and often
remains unavailable. Correspondence surveys,
including in the form of questionnaires for CHD
patients and their families, appear to be a very
effective way to obtain missing information
about medical outcomes for these patients [5,
17]. In our study, out of 170 children born with
CHD, 32 (18.8%) needed urgent surgical cor-
rection for severe CHD. It is known that mor-
tality in case of such pathologies is extremely
high - from 55% to 70% of children do not
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survive more than a year without surgical cor-
rection [3]. Surgical correction for CHD was
performed in 7.1% of patients. Hospital mor-
tality was 13%, (1.2% - postoperative). Ob-
tained data correspond to several reports that
the survival of CHD patients in Ukraine has
improved significantly due to advancements
in cardiac surgery [6, 14]. Another interesting
fact is that about 1/4 of women who gave birth
to children with CHD suffered from viral infec-
tion during pregnancy.

The analysis of results indicated the lack of
knowledge about the preventive effect of FA
supplementation on normal organ system de-
velopment among women who gave birth to
children with CHD. The majority of respondents
were not aware that the recommended dose
of FA is 0.4 mg daily for at least 2 months be-
fore pregnancy and the first 3 months during
the first trimester [11, 13, 16, 17]. The results
of our follow up study revealed that out of 170
studied cases of CHD, approximately 30% of

Original research: Clinical sciences

children were generally healthy. However, 32
patients (18.8%) had severe CHD that re-
quired urgent surgical intervention, 12 chil-
dren (7.1%) were operated on, and 2 (1.2%)
were recovering after surgery at the time of
the survey. Hospital mortality was registered
in 22 cases (12.9%). Approximately 30% of
children born with CHD were disabled. The
analysis of answers provided by mothers of
children with CHD has demonstrated the in-
sufficient level of awareness about the pre-
ventive effect of FA on the development of
congenital malformations.

Collected data about the outcomes of CHD in
newborns of Lviv region in Ukraine will allow
creating a database for future research. These
results could help expand the definition of pre-
natal pathology risk groups and help improve
current approaches in genetic counselling and
specialized care for pregnant women at risk of
fetal congenital heart disease.
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