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ABSTRACT

Objective: The aim of the present study was to evaluate the effect
of severe maternal cardiac disease during pregnancy on mode of
delivery and adverse perinatal outcomes.

Material and Methods: The study comprised 108 pregnant
women with cardiac disorder who delivered at a tertiary care
center hospital between 2010 and 2020. Mode of delivery, adverse
maternal and perinatal outcomes was interpreted according to the
woman’s status based on her type of heart disease and a modified
World Health Organization classification.

Results: The distributions of the women according to the modified
World Health Organization classifications were 56.4%, 26.8%,
11.2%, and 5.6% for WHO classes I, I, 111, and 1V, respectively.
The ratios of cardiac diseases were 65.7%, 21.2%, and 13.1%,
respectively, for rheumatic, and congenital heart disorder, and
others. Nulliparity, ethnicity, and history of caesarean section rates
were similar among the classes. Gestational age at delivery and
birth weight were significantly lower in classes 111-1V than in
classes I-1l. Prematurity, small for gestational age rates, and
admission to neonatal intensive care unit were increased in classes
I11-1V compared to those in classes 1-11. While vaginal delivery
rates were 54 (60%) in Class I-11 and 10 (55.5%) in Class I1I-1V,
the cesarean section rates were 36 (40%) in Class I-1l and 8
(44.5%) in Class IlI-IV. There was a significant difference
between the cesarean section rates. The presence of adverse
obstetrical outcomes was similar among the classes. During this
period, a total of 3 maternal mortalities occurred. Maternal
morbidity and maternal mortality were increased in classes -1V
compared those in classes I-11.

Conclusion: Pregnant women with cardiac diseases should be
administered using a multidisciplinary approach that combines
consultants from both obstetrics and cardiology to reduce maternal
mortality and morbidity and adverse fetal outcomes.

Keywords: Maternal heart disease, M\WHO classification, adverse
perinatal outcomes, maternal mortality.

(074
Amag: Bu ¢alismanin amaci, gebelik sirasindaki ciddi maternal
kalp hastaliginin dogum sekli ve olumsuz perinatal sonuglar
tizerindeki etkisini degerlendirmektir.
Gerec ve Yontemler: 2010-2020 yillar1 arasinda kalp hastaligi
olup tersiyer bir merkezde dogum yapan 108 gebeyi
icermektedir. Gebelerin kalp hastaligi tipine ve modifiye
edilmis Diinya Saglik Orgiitii smiflandirmasina goére dogum
sekli, olumsuz maternal ve perinatal sonuglar yorumlandi.
Bulgular: Gebelerin modifiye edilmis Diinya Saglik Orgiitii
siniflamalaria gére dagilimlart sinif I, II, III ve IV'e sirasiyla
%56.4, %26.8, %11.2 ve %5.6 olarak saptandi. Kardiak patoloji
dagiliminda romatizmal kalp kapak hastalig1 %65.7, konjenital
kalp anomalisi %21.2 ve diger kalp hastaliklar1 %13.1 oraninda
izlendi. Nulliparite, etnik koken ve sezaryen Oykiisii oranlari
siniflar arasinda benzerdi. Dogumdaki gebelik yas1 ve dogum
agirhgl, simf II-IV'te siif I-II'ye gore Snemli Olgiide daha
diisiiktii. Smf III-IV'te prematiirite, gestasyonel yasa gore
kii¢iik olanlar ve yenidogan yogun bakim {initesine yatisin diger
siniflara gore artmig oldugu goriildi. Sinif HI-IV ve sinif I-1
karsilastirildiginda vajinal dogum oranlari Simf I-11 de 54
(%60) iken Smif III-1V de 10 (%55.5) olarak izlendi. Sezaryen
sayilart Sinif I-IT de 36 (%40), Siif II1-1V de 8 (%44.5) olarak
saptandi. Sezaryen sayilar1 arasinda anlamli bir farklilik
mevcuttu. Olumsuz obstetrik sonuglarin varligi benzerdi. Bu
periyot diliminde 3 anne Olimi meydana geldi. Anne
morbiditesi ve anne Sliimil, smif I-II'ye kiyasla sinif I1I-1V'te
daha yiiksek olarak gozlendi.
Sonug: Kardiyak hastaliklar1 olan gebelere, maternal mortalite
ve morbidite yaninda olumsuz fetal sonuglari azaltmak icin de
hem obstetrisyen hem de Kkardiyolog olacak sekilde
multidisipliner bir yaklagim uygulanmalidir.

Anahtar Kelimeler: Maternal kalp hastaligi,, mWHO
smiflandirmasi, olumsuz perinatal sonuglar, anne 6liimii
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INTRODUCTION

Approximately 1-4% of pregnant women have several
types of cardiac disorder and management of these
conditions is a challenge for the healthcare professionals
who provide care to both the mother and her baby ().
Most often, the women acquire some type of heart
disease during pregnancy, which often results in
myocardial infarction, heart failure, arrhythmia, or
aortic dissection after the birth of their child (2,3).
However, perinatal and maternal morbidity and
mortality depend on the specific type of cardiac disease,
the functional status of the mother, and any

complications related to the pregnancy.

Diagnoses are challenging for these women because the
cardiovascular symptoms can overlap with those of a
normal pregnancy, which may delay identification and
subsequent care (4). If the cardiovascular symptoms
were considered separately by health care providers,
>25% of maternal demises could be prevented (4-6). A
new study reported that 28.1% of maternal cardiac
deaths were most likely preventable (7). A 2015 report
on maternal mortality in the United Kingdom concluded
that substandard health care was responsible for >50%
of deaths from cardiovascular issues, and that 50% of

those were considered to be preventable (8).

With advancements in cardiology and obstetrics,
management of these cardiac disorders during
pregnancy has improved. However, because of the
considerable physiological changes in these women,
these advanced treatment options must be provided
using a multidisciplinary approach with collaboration
from both obstetricians and cardiologists. In addition,
management of any cardiovascular disease must begin
before conception, and include counseling about the
possible risks to both mother and fetus to ensure that
optimal conditions are maintained before and during the
pregnancy. The aim of this retrospective study was to
evaluate maternal and perinatal morbidity and mortality

associated with maternal cardiac disease.

MATERIALS AND METHODS
Study Population and Study Design

This retrospective study was conducted at the Obstetrics
Clinic of Erciyes University Medicine Faculty, Turkey.
The study protocols complied with the Declaration of
Helsinki and were approved by the Erciyes University
Clinical Research Ethics Committee (Date: 09.09.2020,
issue number: 2020/422). We reviewed the medical
records of 108 pregnant women who were diagnosed
with heart disease and who delivered at our clinic
between January 1, 2010, and January 1, 2020. A
multidisciplinary team comprising anesthesiologists,
cardiologists, and obstetricians meticulously managed
the pregnancies and planned the modes of birth while
other medical specialists were included when necessary.
If there was missing data on the pregnancy outcome or
mode of delivery, the patient was excluded from the

study.

The 108 pregnant women were divided into four groups
due to the modified World Health Organization (WHO)
heart disease classifications of maternal cardiovascular
risk (1). Class I indicates a low risk of maternal mortality
and morbidity; class 11, a low to moderate risk; class I,
a high risk, and class 1V, extremely high risk and
pregnancy contraindicated. The heart team planned the
mode of birth, which was classified into either a planned
vaginal birth or planned caesarean section. The actual
type of delivery was further classified as either vaginal
birth or caesarean section, planned or unplanned, based
on any perceived complications after the onset of labor.
When an assisted vaginal birth or caesarean section was
based primarily on obstetrics considering the maternal
cardiac history, the conditions were identified as cardiac
to prevent any underestimation of the need for cardiac
interventions.

Pregnancy outcomes were followed and analyzed
between the first antenatal visit and until 6 weeks
postpartum. Acute heart failure, worsening preexisting

arrhythmia or new onset arrhythmia, or thrombo-
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embolic events and myocardial infarction were defined
as maternal cardiac morbidity. Maternal death was
defined a death of a woman throughout pregnancy or up
to 6 weeks postpartum due to cardiac disease.
Pregnancy-induced hypertension; preeclampsia;
hemolysis, elevated liver enzymes and low platelets
(HELLP) syndrome; gestational diabetes; or postpartum
hemorrhages were defined adverse maternal obstetric
outcomes. Adverse fetal and neonatal outcomes were
small for gestational age (SGA; birth weight<10th
percentile), prematurity (i.e., birth<37  weeks’
gestation), admission into the neonatal intensive care
unit (NICU), perinatal and neonatal death. Fetal death
after 24™ gestational weeks and up to 7" postpartum
days was defined as perinatal death. Fetal death after
delivery and up to 28" postpartum days was defined as

neonatal death.
Statistical analyses

Study values were expressed as mean * standard
deviation (SD), median (min-max) or n (%). Statistical
Package for the Social Sciences version 18 (SPSS 18
Inc, Chicago, IL, USA) was used for all comparisons.
For testing the normality assumption of the data, the
Shapiro Wilk test was used. The assumption of variance
homogeneity was evaluated by the Levene test.
Comparison between Class I11-1V and Class I-11 were
made using the Mann Whitney U test. Categorical data
was compared using Pearson’s Chi-square test or
Fisher’s exact test. P values<0.05 were considered

statistically significant.

RESULTS

This study comprised 108 pregnant women. Maternal
demographic characteristics were shown in Table 1. The
distributions of the women according to the mWHO
classifications were 56.4%, 26.8%, 11.2%, and 5.6% for
mWHO classes I, I1, 111, and 1V, respectively. The ratios

of cardiac diseases were 65.7%, 21.2%, and 13.1%,
respectively, for rheumatic heart disease, congenital
heart disease, and others. Mitral regurgitation was the
most common valve disorder. Multi-valvular lesions and
mitral stenosis were the other most common lesions. A
successfully repaired atrial septal defect, ventricular
septal defect, or patent ductus artery were the most
common congenital heart diseases, and two patients had
repaired Tetralogy of Fallot, and one had Epstein
anomaly. Other cardiac diseases are provided in Table
2.

A comparison of the delivery characteristics and adverse
perinatal outcomes are illustrated in Table 3. Maternal
age and body mass index at delivery were significantly
higher in classes IlI-1V than in classes -1l (all
p<0.001). Nulliparity (p=0.910), ethnicity (p=0.890),
and history of caesarean section rates (p=0.870) were
similar among the classes. Gestational age at delivery
and birth weight were significantly lower in classes 11—
IV than in classes I-1l1 (both p<0.001). Prematurity,
small for gestational age rates, and admission to NICU
were increased in classes 111-1V compared to those in
classes I-1l (all p<0.001). Spontaneous vaginal birth
rates (p=0.540), urgent caesarean section birth rates
(p=0.680) and planned caesarean section birth rates
(p=0.870) were similar among the classes. The presence
of adverse obstetrical outcomes was similar among the
classes (p=0.740). Maternal morbidity and maternal
mortality were increased in classes Il1-1V compared
those in classes I-11 (both p<0.001). During this period,
a total of 3 maternal mortalities occurred. All mortality
occurred in the postpartum period. One patient died of
dilated cardiomyopathy and heart failure, the other died
of severe mitral stenosis and dilated cardiomyopathy.
The third patient died in the postpartum period after
heart valve replacement surgery due to class IV mitral
insufficiency. During this period, 1 neonatal death

occurred due to prematurity.
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Table 1: Demographic characteristics of the pregnant women with cardiac disorders

N 108
Age (year) 30.5+4.8
Nulliparity 31 (28.7)
Body mass index (kg/m?) 30.5+3.8
Ethnicity (Caucasian) 102 (94.4)
Previous cesarean history 35(32.4)
Modified World Health Organization risk classifications

| 61 (56.4)
1 29 (26.8)
i 12 (11.2)
v 6 (5.6)

Note: Values are presented as the mean + SD, or n (%)

Table 2: Cardiac disease types for study subjects according to the modified World Health Organization (mMWHO)
classifications.

Type mMmWHO class

n (%) Class | Class Il Classes Il and 1V
Rheumatic heart disease 71 (65.7)
Mitral regurgitation 21 17 3
Mitral stenosis 9 4 3 2
Aortic regurgitation 5 4 1 -
Aortic stenosis 4 1 2 1
Tricuspid regurgitation 6 6 - -
Tricuspid stenosis 2 2 - -
Multivalvular lesions 19 9 8
Prosthetic mechanical valve 5 - - 5
Congenital heart disease 23 (21.2)
Successfully repaired ASD, VSD and PDA 16 16 - -
Unrepaired ASD, VSD and PDA 4 - 4 -
Repaired Fallot tetralogy 2 - 2 -
Ebstein anomaly 1 - 1 -
Others 14 (13.1)
Arrhythmia 7 2 5 -
Dilated cardiomyopathy 3 - - 3
Hypertrophic cardiomyopathy 1 - - 1
Pulmonary arterial hypertension 3 - - 3

Notes: ASD, atrial septal defect; VSD, ventricular septal defect; PDA, patent ductus artery.
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Table 3: Comparison of delivery characteristics and adverse perinatal outcomes.

Characteristic Classes I-11 (n=90) Classes I11-1V (n=18) P value
Maternal age (year) 29.6+£ 3.7 32.244.1 <0.001
Nulliparity 24 (26.6) 5(27.7) 0.910*
BMI at delivery (kg/m?) 30.4+2.9 32.6+3.7 <0.001
Ethnicity (Caucasian) 86 (95.5) 17 (94.4) 0.890*
Previous cesarean section history 29 (32.2) 6 (33.3) 0.870*
Adverse fetal outcomes
Gestational age at delivery (week) 39 (37-40) 37 (35-38) <0.001
Prematurity 6 (6.6) 5(27.1) <0.001*
Birth weight (g) 3250+190 2950+160 <0.001
Small for gestational age 5 (5.5) 5 (27.7) <0.001*
Spontaneous vaginal delivery rates 54 (60) 10 (55.5) 0.540
Cesarian section delivery rates
Urgent 7(7.8) 2(11.2) 0.680*
Planned 29 (32.2) 6 (33.3) 0.870*
Admission to NICU 2(2.2) 4(22.2) <0.001*
Perinatal and neonatal death - 1(5.5) NA
Adverse maternal outcomes
Presence of adverse obstetric outcomes 23 (25.5) 5(27.7) 0.740*
Maternal cardiac morbidity 1(1.1) 4(22.2) <0.001*
Maternal mortality - 3 (16.6) <0.001*

BMI: body mass index; NICU: neonatal intensive care unit. NA: not available

Note: Values are presented as the mean + SD, or n (%), or median (min-max)

DISCUSSION

Approximately 1-4% of pregnant women have some
type of cardiac disease, and management of these
conditions is a challenge for the entire team who provide
care to both the mother and fetus (1). The aim of present
study was to evaluate the effect of severe maternal
cardiac disease during pregnancy on mode of delivery

and adverse perinatal outcomes.

In the present study we found that rheumatic heart

disorders constitute 65.7% of cardiac diseases in

pregnant women, and that isolated mitral regurgitation
was the most common lesion. Multivalvular lesions and
mitral stenosis were the other most common lesions.
Similar to our findings, other studies by Kosus et al,
Ozel et al and JW Roos-Hesselink et al have shown that
mitral regurgitation was in the majority of cases either
alone or in combination with other cardiac issues (9-11).
The presence of mitral stenosis in classes -1V is
critical, and these patients must be followed up more

closely because of the effect of the hemodynamic
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changes during pregnancy. Mitral stenosis limits the
amount of blood during diastole and decreases cardiac
output. The length of time for diastole is reduced in
pregnancy and maternal heart rate increases. Due to
these changes, left ventricular filling reduces and these
can lead to decreased cardiac output, increased left atrial
pressure, and overt cardiac insufficiency. In this study,
two of nine pregnant women with functional class 11—
IV and rheumatic heart diseases had mitral stenosis as a

predominant valve issue.

One study has suggested that pregnancy after any valve
replacement is hazardous owing to the maternal and fetal
complications that might arise as a result of the use of
anticoagulants combined with basic myocardial
problems and heart failure (12). Compared to those with
bio-prostheses, pregnant women who have mechanical
valves also have higher complication rates and adverse
events for both mother and child. However, even those
with bio-prosthetic valves have had a higher incidence
of structural valve insufficiency (13). Five of the women
in our study who had mechanical prosthetic valves and
who were given anticoagulants were classified as
mWHO class IlI.

In developing countries, more pregnant women with
congenital heart disorder are being treated because of
increases in the quality of pediatric surgical techniques
and neonatal care (14). In the present study, we found
that congenital heart diseases constituted 21.2% of all
studied cardiac disorders. Maternal congenital heart
diseases are related with neonatal congenital heart
disorder, hence for those women a fetal echocardiogram
by a fetal cardiologist should be performed (15). One
study has shown that different congenital conditions
carry specific risks based on their morphological
features, previous maternal cardiac surgeries, and
current hemodynamic status (16). Cardiomyopathy is a
rare condition during pregnancy; however, it is difficult
to manage a pregnancy with left ventricular dysfunction
owing to the risk of adverse side effects for both the

mother and newborn (11). Three of the patients we

studied had dilated cardiomyopathy and two of these
patients had died. In addition, one patient had

hypertrophic cardiomyopathy.

Several published studies have evaluated the adverse
effects of heart disorder on fetal and maternal outcomes.
Ozel et al have reported that gestational age at delivery
and birth weight were significantly lower, and the NICU
admission rates (all associated with preterm delivery)
were significantly higher in classes I11-1V compared to
those in classes I-11 (10). Madazli et al have reported no
association between adverse fetal outcomes and
maternal heart diseases (17). In the present study, we
found that gestational age at delivery and birth weight
was significantly lower in classes I1I-1V than in classes
I-11 based on mWHO classifications. Prematurity, small
for gestational age, and admission to NICU were
increased in classes I11-1V compared to those in classes
I-1l. In the present study, we found that maternal
morbidity and mortality were increased in classes IH1-1V

compared to those in classes I-I11.

The optimal type of delivery in women with heart
disorder must be managed with a cardiologist,
anesthesiologist, and obstetrician. In the present study,
the spontaneous vaginal delivery rate in classes I-11 was
60% and caesarean section delivery rate was 40% (7.8%
was urgent and 32.2% was planned caesarean section
delivery). In classes IlI-1V, the spontaneous vaginal
delivery rate was 55.5% and the caesarean section
delivery rate was 44.5% (11.1% urgent and 33.3% was
planned caesarean section delivery). Vaginal delivery is
related to a lower infection risk, hemorrhage and
thromboembolism, yet caesarean section provides
timing of delivery that can be structured to avoid the
risks related with an emergency caesarean section (18-
20). A planned caesarean section can also minimize the
hemodynamic impact on the woman’s heart resulting
from pain and uterine contractions. On the other hand
the effect of general analgesia and regional anesthetics
with intubation can induce considerable hemodynamic

alterations (21). The European Society of Cardiology
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guidelines suggest that vaginal delivery is usually opted
over caesarean section, and that caesarean section is
recommended only when there are obstetrical
indications and specific high risk cardiac conditions
(19,20). We can explain our increased rates of caesarean
section in our study as being based on previous
caesarean section deliveries, which had indicated

caesarean section again for these women.

Considering that maternal morbidity and mortality
increased in classes I11-1V, pre-pregnancy counseling is
more important for these women. All women should
receive detailed counseling before pregnancy if they
have a known cardiac disease either before conception
or early in the pregnancy (19). The risks associated with
persistent deterioration of heart function may influence
their choice of whether to become pregnant, and these
risks for both the mother and offspring should be
identified and quantified.

Pregnant women who have cardiac diseases should be
managed using a multidisciplinary approach that
comprises consultants from both obstetrics and
cardiology to reduce maternal morbidity and mortality
and improve fetal outcomes. These women should
receive pre-pregnancy counseling and, if necessary,

cardiac surgery may be indicated before conception.
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