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Abstract 
Heart disease in pregnancy is the cause of significant maternal and perinatal 
morbidity. We wanted to evaluate the maternal and perinatal outcomes of 
pregnant women with heart disease in Yaoundé, Cameroon. This was a cross 
sectional study with retrospective data collection of 45 pregnancies in 42 
women with heart disease followed at three Yaoundé referral hospitals in 
Yaoundé, Cameroon from January 1st 2015 to December 31st 2020. We col-
lected data on maternal obstetrical and perinatal outcomes. The frequency of 
pregnancies with heart diseases was 0.1%. The mean maternal age was 29.05 
± 6.5 years. At first antenatal visit, all patients were in class I (84.4%) and II 
(15.6%) of the New-York Heart Association (NYHA) functional class. Valvu-
lar heart disease (51.1%) was the most common type followed by cardiomyo-
pathy (37.7%). Over half of the deliveries were vaginal (51.1%). A cesarean 
section was generally indicated for the usual obstetrical reasons (54.5%) and 
for heart disease (31.8%). Complications included 17 (37.7%) cases of heart 
failure, 6 (13.3%) cases of pulmonary edema, 2 (04.4%) cases of pulmonary 
embolism, 3 (06.6%) maternal deaths and 3 (06.3%) perinatal deaths, 14 (29.7%) 
premature births and 3 cases of (6.3%) intrauterine growth retardation. The 
maternal deaths were cases complicated by pulmonary edema and all had di-
lated cardiomyopathy. The maternal and perinatal outcomes of pregnant wom-
en with heart disease are marked in our environment by increased morbidity 
and mortality. Therefore, it is necessary to improve the prenatal, per partum 
and postpartum management of this high-risk group. 
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1. Introduction 

Heart disease involves a broad spectrum of pathologies which might be conge-
nital or acquired, functional or structural, cyanotic or acyanotic, or may include 
endocardial, myocardial or pericardial defects [1].  

Cardiac diseases in pregnancy are rare. In the 1930s, it was estimated that 1% 
to 2% of all pregnancies were complicated by maternal cardiac disease and that 
6% of these women died during pregnancy [2]. Current estimates of heart dis-
ease in pregnancy report a prevalence of 4% in the United States of America and 
worldwide estimates of 0.1% to 1.4% [3] [4]. Congenital heart disease is reported 
to be the most common cause of cardiac disease in pregnant women in devel-
oped countries [5]. A major reason for this increase is that recent advances in 
medical and surgical treatment have improved long-term outcomes of children 
with congenital heart disease and consequently, more women with congenital 
heart disease are reaching childbearing age and conceiving [5]. Sub-Saharan Africa 
is characterized by a high prevalence of rheumatic fever and rheumatic valvular 
heart disease (VHD). Prevalence of rheumatic heart disease has been estimated 
at two to three cases per 1000 among school-age children in Africa who underwent 
clinical screening, and was recently reported to be about 10 fold higher if they 
also had an ultrasound examination [6] [7].  

Pregnancy leads to increased cardiac output, as a result of increased heart rate 
and stroke volume, increased circulating blood volume and decreased peripheral 
vascular resistance. At the time of delivery, uterine contraction and maternal ef-
fort further increase cardiac output. These hemodynamic changes might result 
in adverse maternal and fetal outcomes [8]. Cardiovascular modifications during 
pregnancy can worsen cardiac disease compromising maternal vital prognosis 
during labor and delivery and even in the postpartum period. Previous studies 
performed in industrialized countries have shown that pregnancy in women 
with heart disease is associated with significant cardiac and neonatal complica-
tions, despite optimum obstetrical and cardiac care [6]. The management of 
pregnant women with heart disease in developing countries is a medical chal-
lenge due to financial constraints, inadequate hospital equipment, cultural and 
social barriers. 

In Cameroon, no formal study has been done on the subject. We thus set out 
to evaluate maternal and perinatal outcomes of 45 pregnant women with heart 
disease in three Yaoundé referral hospitals. 

2. Materials and Methods 

This study was a cross sectional study with retrospective evaluation of mater-
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no-fetal outcome of pregnancies with heart disease followed at three Yaoundé 
referral hospitals including: the Yaoundé Central Hospital, the Gyneco-obstetrics 
and Pediatrics Yaoundé Hospital and the Essos Hospital Center, from January 1st 
2015 to December 31st 2020. We included pregnant patient files with pre-existent 
or newly diagnosed heart disease during pregnancy approved by a cardiologist 
based on clinical and paraclinical (echocardiography and electrocardiogram 
(ECG) anomaly) evidence of heart disease. We excluded pregnant patients’ files 
which were unusable. Ethical clearance was obtained from the institutional review 
board of the Faculty of Medicine and Biomedical Sciences of the University of 
Yaoundé I and research authorization obtained from the directorate of the 
above-mentioned hospitals. Thereafter, we collected data from patients’ files 
during pregnancy, delivery, postpartum and from birth registers.  

In the present study, each pregnancy was considered an independent event in 
case the patient had been pregnant on different occasions during our study period. 
Variables were recorded from the antepartum, peripartum and post-partum pe-
riods. These included: maternal age, parity, gravidity, monthly revenue, New 
York Heart Association (NYHA) functional class, cardiac intervention prior to 
pregnancy, cardiac medication, cardiac lesion type, echocardiographic and elec-
trocardiogram lesion details, the delivery mode and materno-fetal outcome. Ma-
ternal outcome was assessed based on complications during pregnancy, labor, 
postpartum or maternal death. Perinatal outcome (preterm birth, birth weight, 
Apgar score, intrauterine growth retardation (IUGR), neonatal respiratory dis-
tress, still birth and neonatal death) was noted in each case. 

Data collected were entered in CSPro 7.3 and analysed with SPSS 23.0. Data 
were presented as frequencies, proportions and mean ± S.D. Statistical signific-
ance was considered at the 95% confidence level (p < 0.05). The x2-test was ap-
plied for the association between certain variables and materno-fetal outcome. 

3. Results 

We recorded 45 cases of pregnant women with heart disease from 45,546 delive-
ries giving a frequency of 0.1% heart disease during pregnancy. Table 1 shows 
the basic maternal characteristics. The mean maternal age was 29.05 ± 6.5 years 
with a modal age class of 30 - 35 years and ages ranging between 18 and 44 years. 
A little more than half of patients (53.3%) earned less than 100 USD per month 
with a few of them having a health insurance coverage (only 11.1% of pregnan-
cies were covered by health insurance). Heart disease was diagnosed before 
pregnancy in 55.6% of cases. At first antenatal visit, all patients were in class I or 
II of the NYHA functional class.  

Table 2 shows heart disease distribution. Valvular heart disease (51.1%) was 
the most common type of heart disease followed by cardiomyopathy (37.7%). 
Mitral insufficiency (33.3%) was the most common valvular lesion while dilated 
cardiomyopathy (24.4) was the most common cardiomyopathy type. We had 
one case of ventricular tachychardia and one case of ventricular extra-systoles.  
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3.1. Mode of Delivery  

Table 3 shows the different modes of delivery and indications of cesarean sec-
tion. About half of deliveries were by the vaginal route and none of these were 
instrumental. Most of the cesarean sections were done for the usual obstetrical 
reasons. In 31.8% cardiac disease was the only indication for a cesarean delivery. 
Labor induction was done in 12.9% of cases. 

 
Table 1. Basic maternal characteristics. 

Maternal characteristics Number; N = 45 % 

Age (years) 

[15 - 25[ 14 31.1 

[25 - 35[ 23 51.1 

[35 - 45[ 8 17.8 

Estimated monthly revenue of patients (USD) 

<100 24 53.3 

100 - 300 15 33.3 

300 - 500 6 13.4 

Health insurance coverage during pregnancy 

No 40 88.9 

Yes 5 11.1 

Obstetrical history 

Primigravida 18 40 

Multigravida 27 60 

Time of heart disease discovery with respect to current pregnancy 

Before pregnancy 25 55.6 

During pregnancy 9 20 

Postpartum 11 24.4 

NYHA functional class at first ANC 

I 38 84.4 

II 7 15.6 

III 0 0 

IV 0 0 

Heart diseases treatment before pregnancy 

Surgical treatment 1 2.2 

Medications 5 11.1 

No treatment 39 86.7 

NYHA: New York Heart Association functional class; ANC: antenatal care. 
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Table 2. Distribution of study population according to heart disease type 2. 

Heart disease type Number; N = 45 % 

Valvular heart disease 23 51.1 

-Mitral stenosis 5 11.1 
-Mitral insufficiency 15 33.3 

-Aortic stenosis 1 02.2 
-Aortic insufficiency 2 04.4 

Congenital heart disease 6 13.3 

Ventricular septal defect 5 11.1 
Patent ductus arteriosus 1 02.2 

Cardiomyopathy 17 37.7 

Dilated 11 24.4 
Hypertrophic 1 02.2 
Peripartum 5 11.1 

Arrhythmia 2 04.4 

-Ventricular tachycardia 1 02.2 
-Ventricular extrasystoles 1 02.2 

Ischemic heart disease 2 04.4 

Association of heart disease type 5 11.1 
VHD + IHD 1 02.2 
VHD + CM 3 06.6 

CM + arrythmia 1 02.2 

CM: cardiomyopathy; VHD: valvular heart disease. 
 

Table 3. Mode of delivery and Cesarean section indications. 

Variable Number; N = 45 % 

Mode of delivery   

Vaginal 23 51.1 

cesarean 22 48.9 

Indication of C/S; n = 22   

Obstetrical 12 54.5 

Pre-eclampsia/eclampsia 3 13.6 

Fetal distress 4 18.2 

Cephalopelvic disproportion 3 13.6 

Others 2 9.1 

Cardiac disease 7 31.8 

Obstetrical + cardiac disease 3 13.7 

Type of labor; n = 31   

Spontaneous 27 87.1 

Induction 4 12.9 

Induction method of labor; n = 4   

Pharmacologic (misoprostol) 3 75 

Pharmacologic + mechanical (foley catheter) 1 25 

C/S: cesarean/section. 
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3.2. Maternal Outcome  

Table 4 shows the maternal outcomes of pregnancies with heart diseases in our 
study. We recorded 17 heart failures cases, 6 pulmonary edema cases and 2 
thrombo-embolic events. As concerns obstetrical complications, pre-eclampsia 
was most common followed by post-partum hemorrhage. Also, we noted 3 ma-
ternal deaths (06.6%). All three women died in a context of pulmonary edema 
and all had a dilated cardiomyopathy.  

3.3. Perinatal Outcome  

Perinatal outcome is summarized in Table 5. The mean gestational age (SD) at 
delivery was 35.77 weeks ± 5 with maximum and minimum of 21 and 41 weeks, 
respectively. The mean birth weight was 2780.36 ± 647 g. Most newborns (76.5%) 
weighed > 2.5 kg. Furthermore, we recorded 14 preterm deliveries (29.7%), 3 
IUGR (06.3%), 3 newborns had RDS (06.3%) at delivery and 3 perinatal deaths 
(06.3%) occurred. One congenital anomaly (laparoschisis) case was recorded. 
Ten percent of newborns had an Apgar score less than 7 requiring neonatal in-
tensive care unit admission.  

3.4. Factors Associated to Materno-Fetal Outcome 

There is an association between heart disease type and the occurrence of preterm 
delivery, and between maternal death and heart disease type (Table 6). 

Concerning the association between materno-fetal outcome and NYHA func-
tional class, there is no significant association between these two variables. Pre-
term delivery is more frequent in NYHA II than NYHA I but this difference is 
not statistically significant (Table 7). 

 
Table 4. Maternal outcome, N = 45. 

Variable 
During  

pregnancy  
n (%) 

During  
delivery;  

n (%) 

Postpartum; 
n (%) 

All  
cases 

Medical complications 

Heart failure 7 (15.6) 5 (11.1) 5 (11.1) 17 (37.7) 

Pulmonary edema 1 (02.2) 1 (02.2) 4 (08.8) 6 (13.3) 

Thrombo-embolic event 0 (0) 2 (4.4) 0 (0) 2 (04.4) 

Heart failure + Pulmonary edema 1 (2.2) 0 (0) 0 (0) 1 (02.2) 

None 36 (80) 37 (82.2) 36 (80) NA 

Obstetrical complications 

Pre-eclampsia 6 (13.3)  11 (24.4) 17 (37.7) 

Eclampsia 0  1 (02.2) 1 (02.2) 

Postpartum hemorrhage 0  4 (08.8) 4 (08.8) 

Wound Infection 0  1 (02.2) 1 (02.2) 

Others 6 (13.3)  0 (0) 6 (13.3) 

Maternal death  3 (06.6)  3 (06.6) 

None 27 (60)  28 (62.2) NA 
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Table 5. Perinatal outcome. 

Perinatal outcome Number; N = 47 % 

Total newborns   

Live born 44 93.6 

Perinatal death 3 06.3 

Birth weight   

Birth weight < 2500 g 11 23.4 

Birth weight > 2500 g 36 76.5 

Period of delivery   

Preterm 14 29.7 

Term 30 63.8 

Post term 1 02.1 

Fetal complications   

IUGR 3 06.3 

RDS 3 06.3 

Congenital anomaly 1 02.1 

None 38 80.8 

Apgar score 5th min   

<7 5 10.6 

≥7 42 89.3 

IUGR: intra uterine growth retardation; RDS: respiratory distress syndrome. 
 

Table 6. Association between heart disease type and materno-fetal outcome. 

Variable 
VHD 
n (%) 

CHD 
n (%) 

CM 
n (%) 

IHD 
n (%) 

Arrhythmia 
n (%) 

P value 

Maternal outcome       

Heart failure 5 (21.7) 0 (0) 9 (52.9) 0 (0) 0 (0) 0.228 

Pulmonary edema 3 (13) 0 (0) 3 (17.6) 0 (0) 0 (0) 0.437 

Thrombo-embolic event 0 (0) 0 (0) 1 (5.6) 0 (0) 1 (50) 0.335 

Maternal death 0 (0) 0 (0) 3 (17.6) 0 (0) 0 (0) 0.048 

Perinatal outcome  

Preterm 8 (47.1) 2 (33.3) 4 (23.5) 0 (0) 0 (0) 0.045 

Perinatal deaths 2 (11.7) 0 (0) 1 (5.8) 0 (0) 0 (0) - 

IUGR 3 (17.6) 0 (0) 0 (0) 0 (0) 0 (0) - 

RDS 2 (11.7) 1 (16.6) 0 (0) 0 (0) 0 (0) 0.56 

Congenital anomaly 1 (16.7) 0 (0) 0 (0) 0 (0) 0 (0) - 

IUGR: Intra Uterine Growth Retardation; RDS: Respiratory Distress Syndrome, CHD: 
Congenital Heart Disease; CM: cardiomyopathy; VHD: valvular heart disease; IHD: Ischemic 
Heart Disease. 
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Table 7. Association between materno-fetal outcome and NYHA functional class. 

Variable 
NYHA I 

n (%) 
NYHA II 

n (%) 
NYHAIII  

n (%) 
NYHAIV 

n (%) 
P-value 

Maternal outcome      

Heart failure 10 (26.3) 2 (28.6) 0 (0) 0 (0) 0.904 

Pulmonary edema 4 (10.5) 1 (14.3) 0 (0) 0 (0) 0.771 

Thrombo-embolic event 2 (5.3) 0 (0) 0 (0) 0 (0) 0.535 

Maternal death 2 (5.3) 1 (14.3) 0 (0) 0 (0) 0.379 

Perinatal outcome  

Preterm 9 (23.6) 5 (71.42) 0 (0) 0 (0) 0.06 

Perinatal deaths 3 (8.1) 1 (14.3) 0 (0) 0 (0) 0.21 

IUGR 3 (8.1) 0 (0) 0 (0) 0 (0) - 

RDS 3 (8.1) 0 (0) 0 (0) 0 (0) - 

Congenital anomaly 1 (2.6) 0 (0) 0 (0) 0 (0) - 

4. Discussion  

In the present study we found that the materno-fetal outcome of pregnancies 
with disease was generally poor in our setting. Our study population showed a 
frequency 0.1% of heart disease in pregnancy. This result is close to those found 
by Khemiri et al. in Tunisia (0.285%) and Lima et al. in the U.S (0.2%). Mean-
while, other authors such as Diao et al. in Senegal report a 2.7% rate of heart 
disease rate in pregnancy [5] [6] [9] [10] [11]. This high rate could be explained 
by the difference in the study populations; Diao et al. carried out their study in a 
specialized cardiology unit and reported the frequency with respect to this pop-
ulation group, compared to ours which was carried in an obstetrics unit and the 
frequency calculated with respect to the number of deliveries. 

The mean age in our study population was 29.05 ± 6.5 years. This young age 
corresponds to data found in literature where the mean age at first birth in Ca-
meroon is 20.1 years [12]. 

The financial accessibility to health care is a major problem in the African mi-
lieu. Social health care insurance is absent and thus patients are responsible for 
all healthcare related expenses. In the present study, only a few pregnancies were 
covered by health insurance and most patients had an estimated monthly reve-
nue less than 100 USD. This goes along the same line with limited access to 
healthcare services in African settings due to multiple reasons including that of 
low socio-economic level [6]. 

Valvular lesions are usually the consequence of poorly treated rheumatic fev-
er. Valvular heart disease (46%) was the most common heart disease type found 
which is similar to those found in other African countries and different from 
those in developed countries where CHD were most frequent [3] [13] [14] [15]. 
In contrast to developed countries, the high rate of valvular heart disease could 
be explained by the higher rate of rheumatic fever in the African setting as a re-
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sult of low primary prevention during procedures and poor management of pa-
tients with rheumatic fever which could lead to heart lesions.  

Delivery is a critical period of the occurrence of cardiac complications in 
pregnant women with heart disease. Scientific organizations recommend vaginal 
delivery, with shortening of the expulsion period, be the mode of delivery of 
choice in this group of women [14] [16] [17]. In this study, cesarean delivery 
represented 48.9% of cases, with non-obstetrical indications representing 31.8% 
thereof, and vaginal delivery 51.1%, none of which was instrumental. Our cesa-
rean rate is slightly greater than those reported by other authors such as Diao et 
al. in Senegal, Subbaiah et al. in India, Bonnet et al. in France having 37%, 30%, 
37% cesarean section rates, respectively [5] [6] [18]. The high cesarean rate in 
our study could be explained by the high rate of non-obstetrical indications and 
also due to a lack of multidisciplinary management of patients during delivery 
(absence of a cardiologist). This situation results in more indications of cesarean 
section by the obstetrician because of the heart disease and its complications.  

Previous studies in industrialized countries have shown that the increased risk 
associated with pregnancy in women with heart disease depends on the under-
lying cardiac condition, and the presence of risk factors, such as, older age, to-
bacco smoking, multiple gestations, anticoagulant therapy, poor functional class, 
cyanosis and left heart obstruction [19] [20] [21] [22] [23]. Maternal and fetal 
death are the worst outcomes we can get during pregnancy which should be 
avoided by preventive and curative measures. In the present study we noted 3 
maternal deaths which were all secondary to pulmonary edema and these wom-
en all had a dilated cardiomyopathy. Also, we registered 3 perinatal deaths and a 
late abortion case in our study. These results challenge us to improve patient 
care and follow-up in our environment. There should be a multidisciplinary fol-
low-up of these patients during labor including an obstetrician, neonatologist, 
cardiologist, anesthesiologist and improvement of technical facilities (provision 
for oxygen availability and resuscitation equipment in the different rooms).  

We observed a significant association between heart disease types and prema-
turity, and between maternal death and heart disease types. Our results are simi-
lar to those reported by several authors in the literature [5] [14]. Our study had 
several limitations. It was a retrospective cohort study using administrative data. 
Data on maternal-fetal outcome were not always complete. However, the present 
study provided data on maternal-fetal outcome of pregnancies complicated by 
heart disease in our setting. 

5. Conclusion 

There are adverse materno-fetal outcomes of pregnant women with heart disease 
in our setting as seen by the high maternal and neonatal mortality rate. Valvular 
lesions are the most common heart disease type in pregnant women in our set-
ting. Dilated cardiomyopathy is the most frequent heart disease type associated 
with maternal death. The Cesarean rate is high amongst these pregnant women 
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with heart disease in our setting in contrast to the different scientific society 
recommendations. There is a great need to set up a multidisciplinary manage-
ment of pregnant patients with heart disease in our setting to improve the out-
come of these pregnancies. There is also a need to improve the infrastructure in 
our different referral hospitals for better management of these pregnancies with 
high risk of materno-fetal complications.  
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