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Abstract

Objective To assess prospectively the maternal and fetal

outcome in women with rheumatic heart disease (RHD).

Methods This was a prospective 3-year observational

study carried out at Menoufia University Hospital, Egypt in

which 192 patients out of 9856 pregnant women were

diagnosed with RHD and divided into two groups: low- and

high-risk groups based on the New York Heart Association

(NYHA) functional classification. Enrolled patients were

followed to assess the maternal and fetal outcome.

Results Mitral valve disease was the commonest single

valve (118/192, 51.4 %) affected by rheumatic fever.

Cardiac women with NYHA class I&II characterized by

having fewer pulmonary hypertension, taking cardiac

medications, prior heart failure and prior cardiac surgery

than those with NYHA class III&IV. On the hand, cardiac

women with NYHA III&IV have poorer maternal outcome

with more complications as heart failure, arrhythmias,

thromboembolism, admission to cardiac ICU, delivery by

cesarean section and defective lactation. Prematurity and

NICU admission were significantly more in NYHA III&IV.

Conclusions RHD still constitutes a major cause of

maternal and fetal morbidity and mortality. Multidisci-

plinary cooperation, proper preconception and antenatal

care are the key measures to improve the outcomes of these

patients.
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Introduction

Cardiac diseases occur in 2–4 % of pregnancies and

rheumatic mitral disease is the most common acquired

heart disease in pregnancy [1].

Rheumatic heart disease (RHD) is a chronic acquired

heart disorder resulting from acute rheumatic fever. In

developing countries, RHD continues to be a major cause

of cardiac morbidity and mortality especially among young

adult females [2, 3].

In the presence of maternal heart disease, the circulatory

changes of pregnancy may result in decompensation or

death of the mother and/or the fetus [4].

There are few prospective studies in the literature that

assessed the obstetric outcome in women with RHD.

The aim of this study was to assess prospectively the

maternal and fetal outcome in women with RHD.

Materials and methods

This was a prospective observational study carried out at

the Department of Obstetrics and Gynecology in collabo-

ration with the Cardiology department at Menoufia

University Hospital between May 2012 and May 2015.

The institutional review board approved the study pro-

tocol and an informed consent was obtained from all par-

ticipants prior to commencing the study.
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Pregnant women diagnosed with rheumatic heart disease

attending either the antenatal care or Cardiology outpatient

clinics were included in the study. Rheumatic heart disease

was diagnosed on the basis of clinical historywith long-acting

penicillin intake or cardiac symptoms preceding pregnancy

and cardiac evaluation including electrocardiography (ECG)

and echocardiography performed at Cardiology department.

Women with congenital or ischemic heart disease, women

having other associatedmedical disorder as diabetes mellitus,

bronchial asthma and epilepsy and pregnancies complicated

by fetal malformations were excluded from the study.

Enrolled women were followed up from the time of

diagnosis of RHD till the end of the puerperium and

received the standard management at the hospital which

included frequent antenatal visits every 1–3 weeks in the

outpatient clinic, to be seen every time by obstetrician and

cardiologist. For better follow-up, we divided our patients

into two groups low risk group (NYHA I&II) and high risk

group (NYHAIII&IV) based on the New York Heart

Association (NYHA) functional classification (1994):

NYHA-I: No symptoms and no limitation in ordinary

physical activity.

NYHA-II: Mild symptoms and slight limitation during

ordinary physical activity.

NYHA-III: Marked limitation in activity, even during

less than ordinary activity. Only comfortable at rest.

NYHA-IV: Severe limitations, symptoms even at rest.

Outcome measures

• Maternal outcome: development of heart failure, sus-

tained arrhythmias, thromboembolism, infective endo-

carditis, mode of delivery, admission to cardiac

intensive care unit (ICU), postpartum hemorrhage,

defective lactation and maternal mortality. Assessment

of progression of RHD was based on NYHA class and

hemodynamic changes in echocardiography principally

trans-valvular pressure gradient in stenotic lesions.

• Fetal-neonatal outcome: small for gestational age

(SGA) defined as a birth weight \5th percentile,

preterm labour (delivery\37 weeks), intrauterine fetal

demise (IUFD), admission to neonatal intensive care

unit (NICU) and neonatal death (defined as death

during the first 4 weeks after delivery).

Statistical analysis

The data collected were tabulated and analyzed by SPSS

(statistical package for the social science software) statis-

tical package version 20 on personal compatible computer.

Quantitative data were expressed as mean and standard

deviation (X ± SD) and analyzed by applying student t-

test for comparison of two groups of normally distributed

variables and two groups of not normally distributed

variables by applying Mann–Whitney test.

Qualitative data were expressed as number and per-

centage (No and %) and analyzed by applying Chi-square

test and for 2 9 2 table and one cell has expected number

\5 Fisher’s exact test was applied.

All these tests were used as tests of significance at:

• P value[ 0.05 was considered statistically non-

significant.

• P value B 0.05 was considered statistically significant.

• P value B 0.001 was considered statistically highly

significant.

Results

Out of 9856 pregnant women attending the antenatal care

outpatient clinic during the study period, 246 (2.5 %)

women with cardiac disease were enrolled, with 54 women

being excluded, 42 women with congenital heart disease

and 12 women with associated medical disorder as DM,

bronchial asthma and epilepsy (Fig. 1).

Table 1 reveals the maternal characteristics. Cardiac

women with NYHA class I&II characterized by being older,

multiparous with later booking and fewer antenatal care

visits in comparison to those with NYHA class III&IV.

Table 2 shows the criteria of cardiac disease among the

participants. Mitral valve disease was the commonest sin-

gle valve (118/192, 51.4 %) affected by rheumatic fever

followed by the aortic valve (53/192, 27.6 %), followed by

other lesions. Cardiac women with NYHA class I&II

characterized by having fewer pulmonary hypertension,

taking cardiac medications, prior heart failure and prior

cardiac surgery than those with NYHA class III&IV.

Table 3 reveals the maternal outcome. Cardiac women

with NYHA III&IV have poorer maternal outcome with

more complications as heart failure, arrhythmias, throm-

boembolism, admission to cardiac ICU, delivery by

cesarean section and defective lactation when compared to

those with NYHA I&II.

Table 4 reveals the fetal-neonatal outcome. Prematurity

and NICU admission were significantly more in NYHA

III&IV in comparison to NYHA I&II with no significant

difference in IUFD and neonatal death.

Discussion

In our study, the incidence of cardiac disease complicating

pregnancy was 2.5 % which is consistent with previous

studies [1, 4, 5].
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RHD complicates about 0.3–3.5 % of women in the

childbearing period with global figure around 1 %. It

accounts for about 30 % of cardiac disease during preg-

nancy in developed countries and about 90 % of cardiac

disease in non-industrialized regions [6, 7].

Mitral valve disease was the commonest lesion in this

study affecting 118 patients out of 192 (51.4 %) followed

by the aortic valve (53/192, 27.6 %), followed by other

lesions, with 112 women with NYHA class I&II and 80

women with NYHA III&IV. Cardiac women with NYHA

9,856 pregnant women attending 
the antenatal care outpatient clinic 246 (2.5%) women with 

cardiac disease, with
54 women excluded:

-42= Congenital heart 
disease.                                         
-12= Associated medical 
disorder as DM, bronchial 
asthma & epilepsy.

NYHA class I and II               
(N=112)

NYHA class III and IV             
(N=80)

-Heart failure=39(48.7%).                   
-Sustained 
arrhythmia=17(21.25%).                    
-Thromboembolism=14(17.5%).       
-Bacterial endocardi�s=1(1.25%).     
-Admission to cardiac 
ICU=61(76.25%).                                   
-Delivery by CS=62(77.5%).                
-PPH=10(12.5%).                                   
-Defec�ve lacta�on=34(42.5%).        
-Mortality=4(5%).

-Heart failure=8(7.1%).                   
-Sustained 
arrhythmia=2(1.8%).                    
-Thromboembolism=7(6.25%).     
-Bacterial endocardi�s=0.             
-Admission to cardiac 
ICU=21(18.75%).                               
-Delivery by CS=34(30.4%).            
-PPH=14(12.5%).                               
-Defec�ve lacta�on=24(21.4%).   
-Mortality=1(0.8%).

-SGA=17(21.25%).                              
-Prematurity= 34(42.5%).                 
-IUFD=3(3.75%).                        
-Admission to NICU=38(47.5%).      
-Neonatal mortality=3(3.75%).

-SGA=21(18.75%).                            
-Prematurity= 16 (14.2%).     
-IUFD=2(1.8%).                                  
-Admission to NICU=29(25.8%).    
-Neonatal mortality=3(2.7%).

Maternal Outcome

Fetal-Neonatal outcome

192 (1.94%) women with 
Rheuma�c heart disease

Fig. 1 The flow diagram

Table 1 Maternal characteristics

Group 1 NYHA I&II

(n = 112)

Group 2 NYHA III&IV

(n = 80)

Student t test P value

Age (in years) 24 ± 3.6 23 ± 3.2 1.99 \0.05

Parity 2.36 ± 1.1 0.75 ± 0.54 U = 12.09 \0.001

BMI 21 ± 1.2 21 ± 1.3 0.36 [0.05

G.A. at booking 13 ± 3.2 8 ± 2.2 12.08 \0.001

Number of ANC visits 6 ± 1.8 10 ± 2.3 13.51 \0.001

Late booking (after 12 weeks) 68 (60.7 %) 18 (22.5 %) 5.1* \0.001

* Chi-square, U Mann–Whitney test, BMI body mass index, G.A. gestational age, ANC antenatal care
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Table 2 Criteria of cardiac disease

Group 1 NYHA I&II

(n = 112)

Group 2 NYHA III&IV

(n = 80)

Chi-square P value

Valve lesions

Mitral valve 66 (58.9 %) 52 (65 %) 0.24 [0.05

Aortic valve 34 (30.4 %) 19 (23.8 %) 0.19 [0.05

Tricuspid valve 2 (1.8 %) 2 (2.5 %) 0.42a [0.05

Combined lesions 10 (8.9 %) 7 (8.7 %) 0.41 [0.05

Pulmonary artery hypertension 17 (15.2 %) 72 (90 %) 10.1 \0.001

Receiving cardiac medications

None 72 (64.3 %) 0 (0 %) 8.92a \0.001

Digoxin 9 (8.1 %) 29 (36.3 %) 4.6 \0.001

Diuretic 16 (14.2 %) 18 (22.6 %) 1.3 [0.05

Anti-arrhythmic 8 (7.1 %) 22 (27.6 %) 3.6 \0.001

Anticoagulant 7 (6.3 %) 10 (12.5 %) 1.23 [0.05

Prior heart failure 8 (7.1 %) 69 (86.2 %) 10.88 \0.001

Prior cardiac surgery 58 (51.8 %) 62 (77.5 %) 3.48 \0.001

a Fisher’s exact test

Table 3 Maternal outcome

Group 1 NYHA I&II

(n = 112)

Group 2 NYHA III&IV

(n = 80)

Chi-square P-value

Heart failure 8 (7.1 %) 39 (48.7 %) 6.44 \0.001

Sustained arrhythmia 2 (1.8 %) 17 (21.25 %) 4.2 \0.001

Thromboembolism 7 (6.25 %) 14 (17.5 %) 2.23 \0.05

Infective endocarditis 0 (0 %) 1 (1.25 %) 0.17a [0.05

Admission to cardiac ICU 21 (18.75 %) 61 (76.25 %) 7.79 \0.001

Delivery by CS 34 (30.4 %) 62 (77.5 %) 6.29 \0.001

PPH 14 (12.5 %) 10 (12.5 %) 0.22 [0.05

Defective lactation 24 (21.4 %) 34 (42.5 %) 2.98 \0.05

Maternal mortality 1 (0.8 %) 4 (5 %) 1.36a [0.05

ICU intensive care unit, CS Cesarean section, PPH postpartum hemorrhage
a Fisher’s exact test

Table 4 Fetal-neonatal outcome

Group 1 NYHA I&II

(n = 112)

Group 2 NYHA III&IV

(n = 80)

Chi-square P value

Small for gestational age 21 (18.75 %) 17 (21.25 %) 0.24 [0.05

Prematurity 16 (14.2 %) 34 (42.5 %) 4.24 \0.001

IUFD 2 (1.8 %) 3 (3.75 %) 0.38a [0.05

NICU admission 29 (25.8 %) 38 (47.5 %) 2.96 \0.05

Neonatal death 3 (2.7 %) 3 (3.75 %) 0.01a [0.05

IUFD intrauterine fetal demise, NICU neonatal intensive care unit
a Fisher’s exact test
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class I&II characterized by having fewer pulmonary

hypertension, taking cardiac medications, prior heart fail-

ure and prior cardiac surgery than those with NYHA class

III&IV.

The most common heart valves affected by RHD and

non-RHD causes are the mitral and aortic valves, less

commonly the tricuspid and rarely the pulmonary valve.

Rheumatic valve disease most commonly leads to regur-

gitation [8, 9] and less commonly to valve stenosis or

mixed regurgitation and stenosis [10]. Although the

majority of rheumatic valve disease cases are only mildly

affected [7], a minority progress to more severe disease

requiring valve surgery [11].

Mitral stenosis (MS) remains the most common

acquired valvular lesion in pregnant women and the most

common cause of maternal death from cardiac causes

worldwide [12].The rate of fetal morbidity, including fetal

growth restriction and preterm birth, rises with the severity

of MS from 14 % in pregnant patients with mild MS, to 28

and 33 % in pregnant patients with moderate and severe

MS [13].

In this study, Cardiac women with NYHA III&IV have

poorer maternal outcome with more complications as heart

failure, arrhythmias, thromboembolism, admission to car-

diac ICU, delivery by cesarean section and defective lac-

tation when compared to those with NYHA I&II.

In a retrospective analysis including 144 pregnancies in

women with cardiac disease, Perinatal and maternal out-

comes were interpreted according to the type of the heart

disease and status of the patient according to the New York

Heart Association (NYHA) classification. There was no

maternal mortality. Maternal morbidity was observed in 16

(11.1 %) cases maternal morbidity and cesarean delivery

rates were significantly higher in the NYHA stage III-IV

group in comparison to NYHA stage I–II group [14].

In a more recent retrospective analysis that included 100

pregnancies in women with heart disease who delivered at

C28 weeks of gestation. Cardiac disease was found to

complicate 3.8 % of pregnancies. Rheumatic heart disease

(n = 64, 64 %) was the predominant cardiac disease.

Fewer cardiac and postpartum complications were present

in NYHA class I/II patients compared to NYHA III/IV

patients [15].

In our series, there was one case of maternal mortality

(0.8 %) in NYHA I&II group who admitted to cardiac ICU

with atrial fibrillation and four cases of maternal mortality

in NYHA III&IV group (5 %), three cases with acute

pulmonary edema in whom one case was postpartum and

the last one case with pulmonary embolism following

delivery by cesarean section.

The percentage of pregnancies that are complicated by

acute pulmonary edema has been estimated to be 0.08 %

[16]. The development of pulmonary edema is easily

understood when one considers the interaction between the

physiological cardiovascular adjustments to pregnancy and

the hemodynamics of mitral stenosis [5]. On the other

hand, atrial fibrillation is a common complication of mitral

valve stenosis and affects more than 40 % of cases [17].

In this study, Prematurity and NICU admission were

significantly more in NYHA III&IV in comparison to

NYHA I&II with no significant difference in IUFD and

neonatal death.

In a retrospective analysis carried out for pregnancies in

1142 women with heart disease who delivered in China.

Cardiac failure occurred in 97 (8.5 %) patients, and 8 (0.7 %)

maternal deaths and 12 (1.1 %) perinatal deaths were repor-

ted. Compared with those in NHYA Class I–II, women in

NHYA Class III-IV had a significantly lower gestational age

at birth, lower birth weight and higher incidence of preterm

delivery, small for gestational age and perinatal death [18].

RHD still constitutes a major cause of maternal and fetal

morbidity and mortality. Multidisciplinary cooperation,

proper preconception and antenatal care are the key mea-

sures to improve the outcomes of these patients.
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