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THE PREVALENCE OF CONGENITAL HEART DISEASES AMONG ROMANIAN CHILDREN — EXPERIENCE

OF A SINGLE CENTER
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Aim. Congenital heart defects (CHD) are the leading cause of infant mortality
becoming an important public health problem. Time trends in CHD by specific
phenotype and with long follow-up time are rarely available for a large pediatric
population.

Material and methods. We present the prevalence of CHD over the past 5 years
among Romanian children. Individuals with CHDs were classified by several criteria
including type of pathology, association of the pathology with various syndromes
and abnormalities, postnatal complications or treatment.

Results. The overall CHD birth prevalence increased. Generally, prevalence
increased for defects diagnosed in infancy and preschoolers patients. Isolated
septal defects such as atrial septal defect (ASD) was present in 29,69% of patients
while transposition of the great vessels was present in 1,87% of children,
respectively. Among the severe defects, tetralogy of Fallot — atresia/hypoplasia of
the pulmonary artery association showed the largest prevalence. Considering the
syndromatic CHD, the highest incidence (78,78%) was recorded for Down
syndrome, followed by Turner syndrome. The most frequent postnatal complication
in CHD patients was cardiomegaly, followed by pulmonary hypertension. Only
29,94% of the patients underwent corrective surgery, the rest remained on
medication. The highest incidence rate was recorded for tetralogy of Fallot
(42,85%), followed by isolated septal defects. On average, tetralogy of Fallot
cases were operated on 16,6 months after diagnosis while transposition of the
great vessels after 2,5 months.

Conclusion. The increasing prevalence of CHDs reported was confirmed in the
present study. This is mostly due to an increasing number of isolated septal defects
diagnosed in infancy. In the future, the etiology of CHD needs to be further clarified

and prospective birth defect registries covering the a large population are needed to
determine the exact birth prevalence of CHD.
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PACNPOCTPAHEHHOCTb BPOXXAEHHbIX MOPOKOB CEPALA CPEAN PYMbIHCKUX AETEW — ONbIT

OAHOrO LLEHTPA

Hrusca Adrian1, Rachisan Andreea Liana1, Chira Emanuelz, Oprita Simonaz, Andreica Mariana1, Cainap Simona'

Lienb. BpoxzaeHHble nopokn cepaua (CHD), sensiowyecs BeayLlein npuynHoii
MNIafeHYeCKon CMEPTHOCTU, CTAHOBATCS BaXHOW nNpobnemoit o6LeCTBEHHOro
3/1paBoOXpaHeHns. TeHaeHUmMeli nocneaHero BpemMeHn B 06n1actv AnarHocTvkm
CHD HanpaBneHbl Ha KOHKPETHbIi GEHOTUM 1 MO NPUYMHE AUTENLHOro Bpe-
MeHW HabnooeHns penko ObIBAIOT JOCTYNHbI Ans GONbLIEN YacTh AEeTCKOro
HaceneHns.

Marepuan n metoabl. Mbl npeactaensieM pacnpoctpaHeHHocTb CHD 3a nocnep-
Hve 5 neT cpeay pymblHCKMX aeTeit. Jiuua ¢ CHD 6binm knaccuduumMpoBaHb!
110 HECKOMBbKVIM KPUTEPUSIM, B TOM YMCHE BUARA NATONOMK, aCCoLMaLmm natoaorum
C Pa3nuyHbIMU CUHAPOMAaMU U @HOMaNUSMK, NOCNEPOLOBLIMU OCNOXHEHUSIMU UK
NeYeHnem.

Pesynbratbl. O6uee konnyectBo CHD npu poxaeHun yBenuuunock. B uenom,
YBEIMYUNOCL PACNPOCTPAHEHHOCTb AMArHOCTMPOBAHME MOPOKOB Y MIaAeHLEB
W [OLKOMBHWKOB. M30AMpOBaHHbIE CenTanbHble MOPOKM, Takve Kak AedekT Mex-
npencepaHon neperopoaku (ASD) npucytctBoBanm y 29,69% nauveHToB, Toraa
KaK TPaHCMo3uuus MarncTpanbHblX COCYAoB npucytcteoBana y 1,87% neteit,
cooTBEeTCTBEHHO. Cpean cepbesHbix AedekTos, TeTpaga danno — accoumaums
aTpeswis/r1nonnasusi Iero4HoN apTepu NPosiBKIa HaMbOobLLYI0 PACTPOCTPAHEH-
HOCTb. YunTbiBasi cumntomatuieckue CHD, Hambornee BbICOKWIA ypoBEHb 3abone-
BaemocT (78,78%) 6bin oTMeYeH anis cuHapoma JlayHa, ConpoBOX/AaeMOro CUH-
npomoM TepHepa. M3 Havbonee YacTbiX MOCNEPOAOBLIX OCIOXHEHU Y GObHBIX
CHD Habniopganack kapavmomeranus, 3aTeM ieroyHas runepteHaus. Tonbko 29,94%

NaLneHToB, Bbiny NOABEPTHYTLI XMPYPruyeckM onepaumsm, ocTanbHble ocTaBa-
NICb HA NeKkapCTBEHHOW Tepanuu. HauBbICLLIMIA ypoBeHb 3aboneBaemocTn Obin
oTMmeueH npu TeTpage danno (42,85%), a Takke M30NMPOBAHHLIX CEMTasbHbIX
nopokax. B cpegHem, 6onbHble ¢ TeTpagor ®anno Gbiny NPooNepUpoBaHsLl Yepes
16,6 mMecsiLEeB nocne ycTaHOBNEHUS AMarHo3a, B TO BPEMS Kak C TpaHCcno3vumen
MarncTpanbHbIX COCY0B 4Yepes 2,5 MecaLeB.

Sakntouenue. CoobLueHme o pacTyLiem npeobnaaaqnn CHD 6b110 NoaTBEPXAEHO
B HACTOSILLEM MCCnefoBaHnM. ITO NPOM30LLIO0, B OCHOBHOM, 3a CHET YBENNYEHUS
KOMMYECTBA 30/IMPOBAHHbBIX CENTaNbHbIX AePEKTOB, ANarHOCTUPYEMbIX B MIafeH-
yectBe. B 6ypyuwiem, atvonorus CHD Hyxnaetcs B fanbHeilleM yTOYHEeHun
1 CO34aH1e NepecrnekTBHbIX PeecTPoB AedEKTOB NPU POXAEHNN, OXBATbIBAIOLLWX
60osbLUKE rPYNMbl HACENEHUS, HEOOXOAMMO AJ1S1 ONPEAENEHNs TOYHO pacnpocTpa-
HeHHocTy CHD.
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Introduction

Congenital heart diseases (CHD) are the most common
cause of congenital anomalies being an increasing health
problem. Twenty-eight percent of all major congenital
anomalies consist of heart defects [1]. CHD comprises a
wide range of cardiovascular malformations from critical
forms presenting in the immediate newborn period to mild
defects which may not be detected until adulthood [2].
The birth prevalence of CHD is estimated to 8 per 1,000
live births [3]. Nowadays, the cardiovascular diagnostics
and cardiothoracic surgery have improved, leading to an
increased survival of newborns with CHD. Thus, a lot of
patients with CHD reach adulthood. The prevalence of
CHD is estimated to be 4 per 1,000 adults [4], the number
of adults with CHD exceeding the number of affected
children [5]. Despite remarkable progress in the clinical
care there are major challenges regarding the management
of CHD, which remains the leading cause of infant
mortality among birth defects [6]. In our study, we aimed
to evaluate the prevalence of CHD in Romanian children
admitted in our hospital.

Material and methods

We carried out a descriptive study over a period of five
years (2007—2012) on patients admitted in the Department
of Pediatrics II Cluj-Napoca, Romania. We enrolled 266
children diagnosed with congenital heart defects based on
their echocardiographic examination. The inclusion
criteria were the maximum age of 18 years at the diagnostic
and the need for corrective surgery.

The following data was taken into account: type of
pathology, association of the pathology with various
syndromes and abnormalities, postnatal complications or
treatment.

The study was approved by the local Committee of
Ethics of the University of Medicine and Pharmacy of
Cluj-Napoca. Informed consent was obtained from
parents or legal tutors at the moment of admission to
hospital in compliance with the principles of the Helsinki
Declaration.

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) 21.0 for Windows for
a descriptive analysis of the population. Results were
expressed as means * standard deviations.

Results

Mean patients age was 3,66%£4,60 years (male:
female = 151:115). The following age groups are taken
into account:

* 0—1 month: newborn (27 patients)

* 1—12 months: infant (92 patients)

* 12 months — 36 months: toddler (37 patients)

* 36 months — 72 months: preschooler (45 patients)

+ 72 moths — 120 months: older child (39 patients)

+ 120 moths — 168 months: puberty (13 patients)

« >168 months: adolescence (13 patients).

Table 1
Types of congenital heart defects

Type of defect Number
Atrial septum defect 79
Ventricular septum defect 40
Tetralogy of Fallot 30
Patent ductus arteriosus 27
Valvular defects 40
Common atrioventricular canal 14
Coarctation of the aorta 10
Transposition of the great vessels 5

Others 21

78,19% (208) mothers had a normal evolution of the
pregnancy, whereas 21.80% (58) had coexisting conditions
or abnormalities. The main events that caused the
abnormal progression of this pregnancies were divided
into: particular situations (gemellary pregnancy 21%, in
vitro fertilization 8%); abnormal pregnancy (placenta
praevia 8%, oligo and polyhydramnios 5%, gestational
diabetes 5%, pre-eclampsia 31%); incidents during
pregnancy (imminent abortion, abdominal pains and
bleeding 32%). We note that 204 of the deliveries were
spontaneous and that 62 were C-sections. 84,96% (226) of
the deliveries were on due date whereas 40 were preterm
deliveries.

The most frequently encountered types of CHD are listed
in Table 1. The most frequent CHD was atrial septum defect
(ASD) present in 29,69% of patients while transposition of
the great vessels was present in 1,87% of children. 33,08% of
patients with confirmed CHD suffer from complex heart
defects. The most frequent association is the one between
bicuspid aortic valve and stenosis or aortic regurgitation (12
patients, 13,63%), followed by the atrial septal defect —
patent ductus arteriosus (9 patients, 10,22%) and the
ventricular septal defect — tricuspidic regurgitation
associations 9 patients, 10,22%). Eight patients (9,09%)
suffer from the tetralogy of Fallot — atresia/hypoplasia of the
pulmonary artery association. The rarest association is the
one between ventricular septal defect and coarctation of the
aorta, association encountered in only 1 patient.

87,60% (233) patients included in the group under
study do not suffer from chromozome abnormalities,
whereas 12. 40% (33) of these patients do suffer from this
type of pathology. The highest incidence (78,78%) is
recorded for Down syndrome, which affects 26 children,
followed by Turner syndrome.

The most frequent postnatal complication in CHD
patients was cardiomegaly, followed by pulmonary
hypertension (Figure 1).

29,94% of the patients underwent corrective surgery,
the rest remained on medication. The highest incidence
rate is recorded for tetralogy of Fallot (42,85%), followed
by atrial septal defect and ventricular septal defect

48



CLINICAL AND INVESTIGATIVE MEDICINE

(37,68%), the coarctation of the aorta 12,98% and
transposition of the great vessels (6,49%).

The highest number of surgeries was performed on
toddlers, preschoolers and infants. The fewest surgeries
were recorded children having reached puberty (Figure 2).

On average, tetralogy of Fallot cases were operated on 16,6
months after diagnosis. This condition is followed by the atrial
septal defect (10,5 months), ventricular atrial defect (10
months), common atrioventricular canal (6 months), patent
ductus arteriosus (4 months) and transposition of the great
vessels (2,5 months).

Discussion

We determined the beginning and the incidence of the
pathology, as well as its association with other syndromes and
defects. We analyzed symptomatology and gathered data on
the age at which the congenital heart defects were diagnosed,
as well as other data regarding the optimal age for performing
surgical treatment, therapeutic attitude and results obtained.

Over the decades the prevalence of CHD birth increased
substantially, from 1 per 1,000 live births in 1930 to 9 per 1,000
live births in recent years [7]. The rise in observed prevalence of
CHD is likely multifactorial. This may be caused by changes in
diagnostic methods and screening modalities rather than a true
increase. Specialized pediatric cardiologists are being trained
and the screening for CHD became an important step before
noncardiac surgery causing an increase in diagnoses of minor
lesions such as a small ventricular septum defect (VSD) or
ASD. Survival of premature infants has improved over the last
century, attributing to an increase in total CHD and especially
VSD birth prevalence [6].

In addition, the patient population with GUCH is
steadily increasing and their offspring is at increased risk of
having a congenital abnormality [8]. Furthermore, factors
such as maternal pre-gestational diabetes mellitus,
phenylketonuria, infections, various therapeutic drug
exposures, vitamin A use, have been proven to be associated
with increased risk of CHD [9]. The impact of increased
use of fetal echocardiography and pregnancy termination
on reduction of CHD birth prevalence is expected in the
next time periods [10].

One reason could be that the classification of CHDs is
challenging because of the wide range of known defects,
with different underlying etiologies for each class of
defects.

Congenital heart defects include a range of defects
that, according to errors in specific sequences of cardiac
development can be broadly be classified [11]. Various
heart malformations may occur in combination or, as
single defects. However, an increase in prevalence due to
improved diagnostics may also have been counteracted by
increased prenatal screening for congenital malformations
and subsequent termination of affected pregnancies. In the
present study, the prevalence of severe CHDs overall and
by specific defect corresponded well with estimates from
comparable population-based registers [12].
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Fig. 1. The histogram showing the postnatal complications in CHD patients.
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Fig. 2. The scatter-plot showing the age groups.

For some time, the pathogenesis of CHD has been
attributed to genetic and environmental factors, including
possible interactions between them. The epidemiological
evidence strongly points to genetic factors playing a crucial
role in the pathogenesis of CHD. The causes of CHD
remain largely unknown. Aneuploidies such as trisomy 21
(causing Down syndrome) are strongly associated with
CHD. Using technologies that detect copy number
variants has uncovered numerous other segmental
aneuploidies that cause CHD [13]. However, genetic
factors underlying CHD largely remain to be elucidated.
This is due to the challenges associated with that pathology.

The increasing prevalence of CHDs reported was
confirmed in the present study. This is mostly due to an
increasing number of isolated septal defects diagnosed in
infancy, although we also found that severe defects contributed
to the increase in CHD prevalence. It remains uncertain
whether detected differences in CHD birth prevalence
represent true or merely methodological differences.

In the future, the etiology of CHD needs to be further
clarified and population wide prospective birth defect
registries covering the entire world population are needed
to determine the exact birth prevalence. These data have
been important in generating interest in adult CHD as a
new subspecialty of cardiology.
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