CE O G Clinical and Experimental
Obstetrics & Gynecology

Perinatal and neonatal outcomes of maternal heart diseases

N. Aka, S. Arpacy, F. Vural, G. Kose
Obstetrics and Gynecology Department, Haydarpasa Numune Teaching Hospital, Istanbul (Turkey)

Summary

Aims: To explore the perinatal and neonatal outcomes of patients with heart diseases. Materials Methods: Retrospective case control
analysis was carried out among 10,527 deliveries, 188 pregnancies complicated by cardiovascular disease (CVD) compared with preg-
nancies without CVD for obstetric outcomes from January 2000 to December 2012. The effect of cardiac functional classification
(NHYA) on maternal and neonatal complications was explored. Results: The incidence of CVD in pregnancy was 1.78%. About 80.3%
had rheumatic heart disease (RHD). Maternal and neonatal mortality rate was 1.06% and 2.13 %, respectively. The obstetric outcomes
of women in NHYA class I / II were similar to normal group. Vaginal delivery was the preferred way of birth unless deterioration of
cardiac functions as in the cases of NHYA class III/IV. NHYA class III/IV had significantly decreased birth weight, premature birth, and
increased maternal-neonatal mortality (p < 0.05). Conclusion: RHD is still prevalent. The cardiac functional capacity predicts mater-

nal and neonatal outcomes.
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Introduction

The incidence of pregnancies complicating cardiovascu-
lar disease (CVD) has been increased because of the rising
prevalence of risk factors such as diabetes, hypertension,
obesity, and the improvements in treatment strategies re-
sulting in the growing number of women with heart disease
reaching childbearing age [1-4]. Nearly 0.2% to 4% of all
pregnancies is complicated by CVD [1-3]. Among heart
disease complicating pregnancy, congenital heart disease
(CHD) is the most common in developed countries,
whereas rheumatic heart disease (RHD) is predominant in
developing countries [2, 5, 6].

Pregnancy causes significant changes in the cardiovas-
cular system to meet the metabolic demands of the mother
and fetus. Changes in the circulatory systems commence in
the first trimester and peak in the second trimester. The
most profound changes occur during birth and the early
postpartum period. Therefore, the increased circulatory bur-
den in pregnancy may decompensate or unmask previously
asymptomatic cardiac diseases [2, 6, 7].

CVD is the most common non-obstetric cause of mor-
bidity and mortality during pregnancy [2]. Preconcep-
tional counseling and management of pregnancy with
CVD are important to decrease perinatal mortality and
morbidity [1, 2, 6, 7]. Maternal and neonatal events are
highly correlated, and women with heart disease have an
increased risk of adverse outcomes in pregnancy [2].
However, perinatal mortality and prevalence of cardiac
diseases vary in the literature because of the heterogene-
ity of the population and heart diseases. In this paper, the
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authors investigated the various types of heart disease
complicating pregnancy and the effect of cardiac func-
tional classification (NHYA) on maternal and neonatal
complications in a tertiary center.

Materials and Methods

This retrospective case-controlled study was conducted in Hay-
darpasa Numune Teaching Hospital in Istanbul. This tertiary cen-
ter, and the Siyami Ersek Cardiovascular Surgery Hospital, which
is one of the largest cardiology hospital in Turkey, are located in
the same health complex and work collaboratively.

A total of 10527 deliveries occurred from January 1, 2000 to
December 31, 2012 in the present center. Among these deliver-
ies, 188 singleton pregnancies that were complicated by cardiac
disease were included in the study. This study was approved by
the Haydarpasa Teaching Hospital Ethical Committee.

The hospital records were evaluated retrospectively. Women age,
parity status, spontaneous abortion, prior cardiac event, cardiac le-
sion, cyanosis, medication, acute rheumatic fever (ARF) prophy-
laxis, New York Heart Association (NYHA) functional class, and
co-morbid conditions were recorded. All pregnancies underwent
laboratory evaluation of blood count, biochemistry, electrocardio-
graphy, echocardiography and antenatal obstetric ultrasonography.

Women with isolated mitral valve prolapse (moderate or mild
mitral regurgitation) or who lost antenatal follow-up, and who la-
bored in another center were excluded. Arrhythmia cases were in-
cluded if symptomatic sustained arrhythmia required treatment
before pregnancy [6,7].

A total of 376 women without cardiac disease were selected
from deliveries during the same week of labour of women with
CVD. The control selection was performed by 1:2 ratio among
maternal age and gestational weeks matched births. Women with
labor complications, diabetes, hypertension, or any known med-
ical disease or known obstetric pathology; multiple pregnancies,
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Table 1. — The distribution of cardiac lesions in CHD and
AHD.

Table 2. — The comparison of perinatal outcomes in case
(CVD) and control (normal) groups.

Diagnosis n % Case Control P
CHD (n=23) ASD 5 21.7 Mean+SD MeanSD
VSD 10 434 Age (years) 27.16+5.51 26.16+5.64 0.087
MVP 5 21.7 Gravidity 2.30£1.52 2.06+1.16 0.222
PS 2 8.8 Parity 1.59+1.17 1.56+0.79 0.272
Tetralogy of Fallot 1 44 Abortion (spontaneous) 1.184+0.39 1.00£0.00 0.054
AHD (n=165) Arrhythmia 9 5.5 Medical abortion 1.06+0.26 1.18+0.60 0.779
Ischemic heart disease 3 1.8 Birth weight (grams) 3021.24+611.63 3278.94+465.28 0.001
Cardiomyopathy 2 1,2 1. Min. Apgar score 7.36+1.65 8.26+1.15 0.001
Rheumatic heart disease 151 915 5. Min. Apgar score 8.96+1.77 9.63+0.58 0.001
1. Mitral stenosis 75 49.6 Hospitalisation (days)  2.37+1.51 1.58+0.89 0.001
II. Mitral regurgitation 40 26.5 Hemoglobin (gr/dl) 11.12+1.13 11.1541.06 0.812
II1. Aortic regurgitation 2 1.4 Hematocrit (%) 33.84+3.10 33.75+2.86 0.776
IV. Aortic stenosis - - Birth week 37.70£2.60 39.01+1,16 0.001
V. Multiple valvular heart disease 34 22.5 Neonatal mortality 4(2.13 %) 0 -

and congenital anomalies were excluded from the control group.
The remaining 343 women accepted for control group.

The main measure outcomes were maternal and neonatal com-
plications. Maternal outcomes were cardiac complications and
mortality. Neonatal outcomes were defined as birth week, birth
weight, and neonatal death. Firstly, maternal and neonatal out-
comes were compared between case and control group. Secondly
women with heart disease were stratified as NHYA functional sta-
tus for the comparison of obstetric outcomes.

Statistical evaluation was conducted with SPSS 16.0. A p-value
< 0.05 was accepted as statistically significant. All data were eval-
uated in 95% confidence interval. Descriptive statistics were ex-
pressed in absolute numbers and percentages for nominal data,
and continuous variables were expressed as mean values and stan-
dard deviations. The control and case group were compared using
independent #-test for normally distributed variables and y*-test
(or Fisher's exact test if appropriate) for categorical variables.

Results

CVD and RHD prevalence in pregnancy

The women were aged between 16 and 46 years. The
mean age was 25.6 = 5.5 years. The rate of maternal heart
disease was 1.78 % among 10,527 deliveries. About 12.2 %
(n=23) of patients had CHD, and 87.8% (n=165) had ac-
quired heart diseases (AHD). Among CHD, VSD (n=10)
was the most common type (43.4%). Among AHD, RHD
(n=151, 91.5%) with mitral stenosis (n=75, 49.6%) was the
most common type. Thirty women had prior cardiac valvu-
lar surgery. The details of the cardiac lesions are listed in
Table 1. According to the NYHA classification, most of the
cases were in class I (n=75, 39.8%) and class II (n=88,
46.8%). About 19 cases were in class III (10.2%), and six
cases were in class IV (3.2%).

Maternal and neonatal complications

Maternal cardiac complications were cardiac failure (n=5,
2.6%), pulmonary edema (n=2, 1.06%), arrhythmia (n=8,
4.2%), hypertension (n=10, 5.3%), preeclampsia (n=4, 2.1%),

and cardiac death (n=2, 1.06%). Maternal non-cardiac com-
plications were postpartum hemorrhage (n=2, 1.06%), severe
anemia (n=10, 5.3%), and wound infection (n=6, 3.19%). The
majority of the cardiac complications were in NHYA III/IV
class. Two maternal mortality cases (1.06%) were noted in
the CVD group. The first mortal case was VSD accompanied
by Eisenmenger’s syndrome and the pulmonary emboli was
the cause of mortality. The other case was uncorrected MS
with NHYA class IIT symptoms with pulmonary edema and
referred to our clinic during labour. Both cases died in coro-
nary intensive care unit in early postpartum period.

Neonatal complications were decreased Apgar scores,
birth weight and birth week and increased mortality. The
80 babies were small for gestational age (42.5%), 31 ba-
bies were premature delivery (16.4% ), 40 babies were ad-
mitted to neonatal intensive care unit (21.2%), neonatal
mortality was 2.13% (n=4), and two babies had cardiac
anomalies (1.06%).

The comparison of pregnancies with and without heart dis-
ease

Pregnancies complicating by CVD increased risk of
materno-fetal complications compared to normal controls.
The personal characteristics, obstetric history, hospitaliza-
tion, and perinatal neonatal outcomes are presented in Table
2. The CVD group had a significantly increased duration
of hospitalization, maternal and neonatal mortality. Apgar
scores, birth weight, and birth week were significantly de-
creased in CVD group (p = 0.001).

The CHD, AHD and prior cardiac surgery had similar
maternal and neonatal outcomes (p > 0.05).

Perinatal outcomes in women with CVD according to
NYHA classification

The comparison of perinatal outcomes of pregnancies
with heart diseases according to NYHA classification is
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Table 3. — The comparison of perinatal outcomes accord-
ing to NYHA functional classification.

NYHA

Class I Class 11 Class III/IV
Birth weight (grams) 3114.74+ 3075.88+  2508.33+  0.001

628.37 498.90 720.98
1-min Apgar score ~ 7.57+1.68 742+1,48 6.44+£191 0.034
5.-min Apgar score  8.9142.20  9.25+0.83  8.00+2.45 0.027
Birth week 37.9842.67 37.94+1.86 35.89+3.88 0,006
Neonatal mortality 2 (2.67%) 0 2 (8%) 0.035
Maternal mortality 0 0 2(8%) -

shown in Table 3. The cases in NHYA class III/IV had de-
creased birth weight, premature delivery, decreased Apgar
scores, and increased perinatal mortality and cesarean de-
liveries (p < 0.05). Neonatal mortality rate was 2.13%
(4/188) in the CVD group, 8% (2/25) in NYHA class
III/TV group, and 1.23 % (2/163) in the NYHA class I/II
group.

Maternal mortality rate was 1.06% (two cases) in the
CVD group; all the cases were in NHYA class [II/IV group
(8%). The birth week and weight, Apgar scores, type of de-
livery, and maternal mortality rates were similar for patients
in NHYA class I/ IT and those with normal pregnancies. The
neonatal mortality in NHYA class I/Il was slightly in-
creased (1.23%).

Delivery

The cesarean section (C/S) rates of normal population,
NHYA I, NHYA II, and NHYA III/IV were 31.5%, 37.3%,
38.6%, and 64 %, respectively. NHYA class I/I and control
groups had similar vaginal delivery rates and vaginal route
was the primary mode of delivery. NYHA III and IV pa-
tients had significantly increased C/S rates. The most of the
cases in NYHA III/IV were secondary to obstetric causes or
emergency C/S due to cardiac deterioration of maternal or
fetal distress.

Discussion

The prevalence of CVD complicating pregnancies in
this retrospective cohort was 1.78% and RHD remains
dominant. Maternal heart diseases are associated with ad-
verse obstetric outcomes such as prematurity, low birth
weight, and maternal and neonatal mortality. The major-
ity of the maternal and fetal complications were observed
in NHYA class III/IV. This study demonstrated that func-
tional capacity of the heart determines pregnancy out-
comes.

Heart diseases are heterogeneous groups of diseases ei-
ther congenital or acquired, so the prevalence of the types
of disease differs among countries [2, 5, 6]. According to
the present 13-year results, RHD remains the dominant
cardiac disease complicating pregnancies with valvular

lesions (80.3%) Moreover, mitral stenosis is the most
common lesion (49.6%), consistent with the observations
of other studies from developing countries [8-19]. Acute
rheumatic fever and RHD are significant public health
concerns around the world and also in Turkey [17-19]. At
least 15 million people are estimated to be living with
RHD [20]. These results suggested the importance of de-
veloping strategies to prevent ARF and RHD.

Several studies have assessed the maternal and fetal out-
comes of pregnant patients with heart disease. Maternal
heart disease is associated with an increased risk of both
maternal and neonatal complications The hemodynamic
imbalance, placental insufficiency, and drugs may com-
promise fetal growth [5, 7, 21-25]. Many other studies ad-
dressed the importance of risk stratification and functional
classification on obstetric outcomes [24, 25]. One of the
largest series was performed by Siu ef al. that studied 562
pregnant women, with valvular heart disease [6]. In their
subsequent study [7], evaluated the prospective longitu-
dinal study of pregnancy outcomes in women with heart
disease and found neonatal outcomes in 302 pregnancies.
They found increased incidence of neonatal complications
such as preterm delivery, fetal growth restriction, respi-
ratory distress syndrome, and neonatal death. Similary in
the present cohort, women with CVD had increased risk
of neonatal complications such as small for gestational
age (42.5%), premature delivery (16.4%) neonatal inten-
sive care unit need (21.2%), and neonatal mortality
(2.13%). The study by Wasim et al. [14] and by McFaul
et al. [23] found that NYHA II/IV symptoms were the
determinants of adverse fetal and maternal outcomes [14,
23]. Siu et al. showed multiple gestations, anticoagula-
tion therapy in pregnancy, left ventricular obstruction,
NHYA class III/IV, and maternal age as the predictors of
adverse neonatal outcome [7]. The present results similar
to previous searches that cardiac performance and status
effects outcomes. The CVD group had adverse obstetric
outcomes compared to normal group and functional class
predicts the outcome. The perinatal outcomes were simi-
lar for patients in NHYA class I/ I and those with normal
pregnancies. However, NHYA III and IV patients had sig-
nificantly decreased birth week, birth weight, and Apgar
scores (p < 0.05).

Severe pulmonary hypertension, severe mitral or aortic
stenosis, left ventricular dysfunction (< 30%), Marfan’s
syndrome with aortic root dilatation, and previous peri-
partum caridomyopathy with impaired left ventricular
function were the high risk cardiac lesions [2]. Eisen-
menger’s syndrome has a 50% mortality rate in the preg-
nant women with CVD [26, 27]. Two mortality in the
present series were high-risk cardiac lesions with NHYA
class III/IV. It is strongly suggested that prenatal coun-
seling should be done before planning pregnancy and
pregnancy should be prohibited in high-risk conditions.
One of the other components of prenatal counseling is off-
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spring risk of congenital cardiac anomaly. In the present
cohort, two offsprings had cardiac anomaly. Therefore,
this issue should also be discussed with patients.

The preferred mode of delivery is the vaginal route,
with spontaneous onset of labor and provision of effec-
tive pain relief [2, 28]. In the present study population,
women in the NHYA class I/II and control groups had
similar vaginal delivery rates and vaginal route was the
primary mode of delivery. However, women in NHYA
III/TV had significantly increased C/S rates. Most of the
cases were emergency operations secondary to poor car-
diac performance or fetal distress that necessitated early
delivery. This result is similar to previous reports [29, 30].

The major limitation of the present study was its retro-
spective nature. To minimize patient selection bias for
control group, age, and gestational week matched women
without known medical or obstetric problems were in-
cluded. The records did not have smoking status, obesity,
and gestational diabetes. Therefore, the p-value could not
reflect the effects of confounding factors on maternal and
neonatal outcome. Despite limitations, the present data
with cardiac functional classification was well-recorded
and had a large population with RHD. However, prospec-
tively designed studies with cardiac risk stratification are
needed

Conclusion

RHD is still prevalent. The functional capacity of the
heart determines pregnancy outcomes. Maternal cardiac
status affects fetal status such as low birth weight and pre-
maturity. Pulmonary hypertension is the major risk factor
affecting maternal mortality. The majority of women in
NHYA class I and II can go through pregnancy and labor
without a specific intervention. However, women with
NYHA III/IV symptoms are associated with adverse peri-
natal outcomes. All patients’ antenatal care and labour
management necessitate multidisciplinary team approach.
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