INTER COLLEGAS, VOL. 3, No. 1 (2016)
ISSN 0123-4567

PEDIATRICS

M.0.Gonchar, 0.0.Riga, A.D.Boychenko, I.Yu.Kondratova, V.0.Komova, N.R.Buzhynskaya

CHARACTERISTICS OF THE RISK FACTOR FOR
CONGENITAL DISORDERS IN NEWBORNS

Kharkiv National Medical University, Ukraine

Summary. In order to objectify risk factors for cardiovascular diseases in newborns the study implied the assessment of mothers’
medical records, labor characteristics, gestational age of 50 newborn infants who died of congenital heart diseases and 50 healthy
newborns. The authors determined that fatal outcomeininfants with congenital heart diseases is 5.4 times more likely to occur in
physiological pregnancythan innewborns with non-cardiac perinatal abnormalities. However, the risk of giving birth to a baby with
congenital heart disease and unfavorable course increases in comorbidities, typical for pregnancy (2.6 times), acute respiratory viral
infections during pregnancy (6.1 times), bacterial and / or viral infections before and during pregnancy (53 times)
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INTRODUCTION

Congenital heart disease (CHD) is the most common con-
genital disorder in newborns [1-3]. Critical CHD, defined as
requiring surgery or catheter-based intervention in the
first year of life, occurs in approximately 25 percent of
those with CHD [4]. Although many newborns with critical
CHD are symptomatic and identified soon after birth, oth-
ers are not diagnosed until after discharge from the ma-
ternity clinic [5-8]. The risk of morbidity and mortality in
infants with critical cardiac disorders increases inuntimely
diagnosis and therefore timely referral to a tertiary center
with expertise in treating these patients is essential [9-11].
Risks associated with pregnancy in women with congenital
heart disease affect both the mother and her fetus. The
obstetrician and cardiologist are consequently responsible
for the welfare of two patients.Reparative surgery has
substantially increased the number of females with con-

genital heart diseases who reach childbearing age.
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Successful operation before gestation is pivotal in reducing
maternal and fetal risks. The risks of pregnancy after sur-
gery are determined chiefly by the presence, type and
degree of cardiac and vascular residua and sequelae.

The 2008 American College of Cardiology/American Heart
Association guidelines for the management of adults with
congenital heart disease and the 2011 European Society of
Cardiology guidelines for management of cardiovascular
disease during pregnancy included pregnancy
recommendations for various congenital disorders [12, 13].
Women with congenital heart diseases are advised to
consult a specialist in congenital heart disease in adults
before becoming pregnant. The management plan should
include labor and postpartum period. In women with
congenital heart diseases, the risks of pregnancy to mother
and fetus are related to the severity of the heart disease.
The risks and predictors for maternal or fetal
complications in women with congenital heart disease
during pregnancy are as follows: pulmonary hypertension
(pulmonary vascular disease), maternal cyanosis, low
maternal functional class, history of arrhythmia, maternal

anticoagulants [14-16].
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2 PURPOSES, SUBJECTS aAND METHODS:

2.1 Purpose

The purpose of the study - to objectify risk factors of

cardiovascular abnormalities in newborns

2.2 Subjects

Children who were born in the Regional Perinatal Center,
Municipal Health Protection Institution “Regional Clinical
Hospital - Accident and Emergency Medicine Center”
during the secon half of 2013 and the first half of 2014
requiring intensive care.

The main group (the first group) was selected excluding
children with genetic syndromes and congenital heart
diseases due to mother’s diabetes, excluding congenital

heart diseases at post-mortem examination (Fig.1).
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Fig.1. Schematic representation of congenital heart

eases in newborns

dis-

Control group (the second group) included 50 newborns of

appropriate gestational age and body weight with perinatal

abnormalities triggered by various factors.

2.3 Methods

Research design involved the study of mothers’ medical

records, labor characteristics, gestational age,

measeruments, comorbidities and other. Clinical

body

and

pathologic comparison was conducted for cases with fatal

outcome.

3 RESULTS AND DISCUSSION

Distribution of children by sex, gestational age and body
weight is given in Table 1. Thus, as can be seen from Table
1, the groups did not differ by sex, gestational age and

body weight at birth and therefore are subject to evalua-

tion.
Table 1
Main characteristics of groups under investigation, abso-
lute (%)
Indicator Group 1 Group 2 5]
n=50 n=50
Male 29 (58) 33 (66) 0.4119
Gestational
age 28 (56) 23 (46) 0.5675
>37 weeks 12 (24) 15 (30) 0.6257
35-37 weeks 10 (20) 12 (24) 0.7500
<35 weeks
Bodyweight
> 4000 g 2 (4) 3 (6) 0.7495
2500 - 4000g | 38 (76) 35 (70) 0.3427
<2500 g 10 (20) 12 (24) 0.7500
Days in the | 7£3.5 5:4.5 0.8046
neonatal in-
tensive care
unit Mtm

CHD characteristics in Group 1 are presented in Table 2.
Table 2
Morphological characteristics of congenital heart diseas-

es in newborns in groups under investigation.

Morphologicalcharacteristicsof CHD Absolute | %
Isolatedventricularseptaldefect(VSD) 15 30.0
Isolatedatrialseptaldefect (ASD) 7 14.0
ASD and VSD 11 22.0
Atrial septal defect and open Botallo's duct 5 10.0
Hemodynamically relevant open Botallo’s | 4 8.0
duct

Complex CHD 4 8.0
(DORYV, coarctation of the aorta, aorta ste-

nosis and pulmonary artery; VSD; Pulmonary

valve stenosis, VSD, ASD; Pulmonary valve

stenosis, VSD)

Coarctationoftheaorta 2 4.0
Aortastenosis 1 2.0
Defects of aorta valve(bicuspid) 1 2.0
Total 50 100
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Thus, septal defects rank a considerable proportion (66%)
among other congenital heart diseases. The so-called "crit-
ical” heart diseases made up 16%.
Characteristics of pregnancy in mothers of the newborns
under investigation are given in Table 3

Table 3

Main characteristics of groups under investigation
(absolute, %)

Group 2 children with non-cardiac perinatal abnormalities.
Calculations of risk factors for congenital heart diseases
are given in Table. 4.
Table 4
Odds ratio for perinatal adverse factors in newborns

with congenital heart diseases

Indicator Group Group
1 2
n=50 | n=50 P

abs.,% abs.,%

Pregnancy failure

Basic data Odds ln SE 95%
Sign ratio Cl
alb|lc|d (OR)
Combination of |1 (3|7 |4]26 0.96 | 0.51 | 0.94-
pregnancy failure 5|5 3 7.31
Pregnancy without | 5 |4 | 1| 4| 5.4 1.69 | 1.11 | 0.58-
features 5 9 50.6
ARVI during | 3 1] 1|3]6.1 1.81 | 0.44 | 2.,53-
pregnancy with | 8 12|73 14.9
fever
Bacterial and vira | 4 | 1 |2 | 2 | 53.1 3.97 | 1.04 | 6.5-
inectious diseases 9 416 432.7

Anemia 14 20 0.2083
(28.0) (40.0)
Moderate / severe preeclampsia 3 (6.0) 5(10.0) | 0.4628
Threatened abortion / miscarriage 17 12 0.2732
(34.0) (24,0)
Premature rupture of membranes 5(10.0) | 8 (16.0) | 0.3746
Placentalabruption 4 (8.0) 8 (16.0) | 0.2217
Polyhydramnios/ oligohydramnios 3(6.0) 3 (6.0) 1.0000
Combination of pregnancy failure 15 7 (14.0) | 0.0500
(30.0)
Pregnancy without features 5(10.0) | - 0.0500
Somatic and infectious diseases
ARVI during pregnancy 38 17 0.0001
(76.0) (34.0)
Chickenpox 1(2.0) - 0.6817
Chronic pyelonephritis 3(6.0) | 4(8.0) 0.6960
Chronic gastritis 1(2.0) - 0.6817
Vulvovaginitis 2 (4.0) 2 (4.0) 1.000
Hepatitis C and B 2 (4.0) 1(2.0) 0.5591
HIV 2 (4.0) - 0.3390
Infections (viral and bacterial) total 49 (98) | 24 0.0001
(48.0)
Congenitaldiseases 2 (4.0) - 0.3390
Hypertension > Il Degree 2 (4.0) 3 (6.0) 0.6474
Obesity | and Il degree 2 (4.0) 3 (6.0) 0.6474
ICP andmentaldisorders 3(6.0) - 0.1768

Somatic noninfectious abnormalities | 9 (18.0) | 6 (12.0) | 0.4029
(total)

Significant differences in medical prenatal records of
women who gave birth to children with CHD and with non-
cardiac perinatal abnormalities wereobserved only in 4
indices: combination of pregnancy failure, pregnancy with-
out features, ARVI during pregnancy, chronic bacterial and
viral infections.

Presence of possible intergroup differences in the frequen-
cy of adverse perinatal factors was used for the assessment
ofodds ratio for congenital heart disease risk in logistic
regression models. The study implied the comparison

ofGroup 1 children with congenital heart diseases and

Note. a - Group 1 children with signs; b - Group 1 children
without signs; ¢ - Group 2 children with signs; d - Group 2
children without signs; OR- odds ratio;(ln) Napierian loga-
rithm of odds ratio; SE - statistical error of ln; ClI - confi-
dence interval from 95% probability.

The obtained data coincide with the data published in the
systematic review and the purpose of the analysis con-
ducted for the first time was to prove that maternal fever
of any naturein pregnancy triggers the development of
congenital heart diseases. The study has not yet deter-
mined the impact of fever mechanisms in the development

of certain types of congenital heart diseases. [17]

4 CONCLUSION

1. Assessment of medical records of mothers who gave
birth to children with congenital heart diseases in compari-
son with withnon-cardiac perinatal abnormalities showed
the following risk factors: combination of pregnancy fail-
ure (by 2,6 times); ARVI during pregnancy (by 6,1 times);
infectious bacterial and/or viral diseases before and during
pregnancy (by 53 times).

2. Congenital heart disease is 5.4 times more likely to oc-
cur in physiological pregnancy than in pregnancy with non-

cardiac perinatal abnormalities.
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loHyapb M.O., Pira 0.0., borueHko A./l., KoHapaToBa
I.10., KomoBa B. O., byxunHcbka H.P.
XAPAKTEPUCTUKA ®AKTOPIB PU3SUKY AN PO3BUTKY
BPOAXEHMX BA/Z CEPLA

XapKiBCbKMIM HaLioHaNbHWUI MeAUYHUI YHiBepcUTeT

3 MeTol 06’€eKTUBI3aLii paKkTopiB pM3UKY BUHMKHEHHA Cep-

LUeBO-CYAMHHOT naTosiorii Yy HOBOHapPOAXEHWXBM3HAYEHO
aHaMHe3 matepi, 0co6aMBOCTi MoJsiorie, rectauiHMi BiK Y
50 HOBOHApOAKEHMX AiTeM, AKi nomepsu BiJ BPOAXKEHMX
Bag cepua Ta y 50 340poBMX HOBOHapOAXKEHUX. ABTOpamm
BM3HAYEHO, L0 HApOAXKEHHA AiTeM 3 BPOAKEHUMM BaJamM
cepusd, AKi MaloTb KPUTMYHUM nepe6ir, y 5,4 pasiB YacTille
BifOYyBaETbCA NpM HOPMasbHOMY nNepebiry BariTHOCTI Hix
HApPOAKEHHA AiTel 3 NepuHATa/IbHOK NaTosIori€l HekapAai-
a/ZIbHOrO XapakTepy. Ane pusMK HapoaMTU AMTUHY 3 BpO-
[KEHMMM BaJamMM Cepua Ta HeCcnpuATAMBUM Nepebirom
NiABULLYETBCA AKLWO Y XKIHOK € CrnoJjlydeHHA natosioriyHMX
CTaHiB, XapaKTepHuWx ana BaritHocTi (y 2,6 pasis); I'PBI nig
yac BariTHocTi (y 6,1 pasiB); HasBHiCTb iH(EKLiMHUX GaKTe-
piasibHMX Ta/abo BipyCHMX 3axBOplOBaHb A0 Ta Mig 4yac Bari-

THOCTi (y 53 pasu).

KntouoBi cnoBa: HOBOHApOAXEHi, PU3MK BPOAMKEHWMX Baj

cepus

PE3IOME
FoHuyapb M.A., Pura E.A., boiyeHko A./., KoHapaTtoBa
M.10., Komosa B. A., byxknHckasa H.P.
XAPAKTEPUCTUKA ®AKTOPOB PUCKA AN1A PA3BUTUA
BPOXAEHHbIX MOPOKOB CEPALIA

XapbKOBCKMIM HaLMOHaIbHbIM MeAULMHCKUIA YHUBEPCUTET

C uenblo 06bEKTMBU3ALMM (DAKTOPOB PMCKa BO3HMKHOBEHMA
CepAeyHO-COoCYyAUCTON NaToNIOrMKM Y HOBOPOXKAEHHbIX M3Y-
YeH aHaMHe3 MaTepu, 0CO6EHHOCTU POAOB, reCTALMOHHBIN
Bo3pacT y 50 HOBOPOMKAEHHbIX AETEM, YMEpLUMX OT BPOXK-
JEHHbIX MOPOKOoB cepaua U y 50 340poBbiXx HOBOPOXAEH-
HbiX. ABTOpamMM YCTAaHOBJIEHO, 4YTO PpOXAEHWE JeTen C

BPOXAE€HHbIMM MOPOKaMKU cepaua, KOTOopblie UMEKT KPUTHU-

YecKuM mcxod, B 5,4 pasa vallle NpoMcXoamuT Npu HOpMaib-
HOM TeYeHUM GEePEMEHHOCTU, YEM POXKAEHUE AeTeW C ne-
pvHaTa/bHOM NaTo/NIorMen HeKapAMasibHoro xapakTtepa. Ho
PUCK poanTb pebeHKa C BPOXAEHHbIMW NOpPOKaMK cepaua M
He61aronpUATHbIM TEYEHWEM MOBLILLAETCA, €C/IU Y KEHLLMH
UMEeT MECTO CoYeTaHWe NaTo/IorMYEeCKMX COCTOAHMM, Xa-
paKTepHbIX Ans 6epeMeHHoCcTH (B 2,6 pa3), OPBM Bo Bpems
6epemMeHHOCTM (B 6,1 pa3), Ha/iMuMe UHMEKUMOHHbIX 6aK-
TepuanbHbIX U /WU BUPYCHBIX 3a60/1€BaHUM 10 U BO BpeEMS

6epemMeHHOCTHM (B 53 pasa).

KnioueBblie cnoBa: HOBOPOXAEHHbIE, PUCK BPOXKAEHHbIX

NOPOKOB cepaua



