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ABSTRACT: 
Studies have shown a high prevalence of rheumatic heart disease and valvular heart disease in 
women during pregnancy in sub-Saharan Africa, including Rwanda. Because of government 
investment in education and health infrastructure, there has been a significant decrease in the 
maternal mortality ratio (MMR), with Rwanda making good progress towards achieving the UN 
Sustainable Development Goals of reducing the MMR from 1,300 per 1000,000 live births in 
1990 to 325 in 2015.  
 
To fully achieve these health targets and decrease maternal mortality, it is necessary to 
increase the number of women receiving extended obstetric care, which comprises an 
estimated 52% of maternal deaths in Rwanda, and determine where resources are best 
directed.  
 
In an attempt to better understand the modifying effect of cardiac disease on immediate health 
outcomes as well as predisposing risk factors, anesthesiology residents at the Centre 
Hospitalier de Kigali (CHUK) designed a study aiming to retrospectively investigate relative 
rates and outcomes of cardiac disease in maternal patients. The charts of a sample of 117 
pregnant or previously pregnant patients who were admitted in CHUK from June 2010 to 
December 2017 and presented with cardiac disease were analyzed to identify the characteristic 
cardiac disease and other demographic factors relating to morbidity and mortality of mothers 
and infants. 
 
Among maternal patients who presented with cardiac disease, the most common were found to 
be valvular heart disease (58.1%) and hypertension (42.7%). We found valvular heart disease 
(45.4% maternal mortality, 13.3% neonatal mortality), hypertension (18.2% maternal mortality, 
53.3% neonatal mortality), and sepsis (60% maternal mortality, 40% neonatal mortality) to be 
the highest risk factors for maternal and fetal mortality. After determining numerous correlation 
coefficients, we found no significant relationship between type of anesthesia or type of delivery 
to maternal and fetal outcome.  
 
Future research groups should collect data from a larger population set and the remaining 
district hospitals as well as referral and private institutions. The recorded comprehensive 
information on cardiac disease in maternal patients from CHUK can be used to develop 
protocols to limit risk factors of mortality following valvular heart disease, hypertension, and 
sepsis in the study population. 
 
BACKGROUND: 
Sub-Saharan Africa (SSA) is characterized by a high prevalence of cardiac disease in the form 
of valvular heart disease, heart failure, rheumatic fever, and more. Prevalence of rheumatic 
heart disease has been estimated at 2 to 3 cases per 1000 among school-age children in Africa 
who underwent clinical screening.1 Another manifestation of cardiac disease is stenosis of the 
heart, which occurs when the flaps of a valve thicken, stiffen, or fuse together such that the 
valve cannot fully open and that blood flow to the heart and body are reduced.2 Heart valve 



stenosis in pregnancy, while not extremely common in the SSA region, is highly associated with 
poor maternal and fetal outcomes. 
 
Circulatory changes during pregnancy contribute to poorer maternal and fetal outcomes in 
women who have heart disease.3 The rate of change in the physiology of hemodynamic metrics, 
such as blood volume, cardiac output and heart rate, can increase progressively after the first 
trimester, and become worse during labor due to uterine contractions and placenta removal.  
 
Valvular heart disease has been linked as a secondary disease to rheumatic heart disease, 
congenital abnormalities, and previous endocarditis.4,5 The probability and severity of an 
adverse outcome is related to the type and progression of maternal valvular disease and the 
resulting changes to functional capacity of anatomical structures. The few recommendations 
concerning valvular heart disease and pregnancy are based on data from case reports and 
observational studies or on inferences from data gathered from other groups of patients, not 
focused research.2  
 
A study conducted in Dakar, Senegal studying 50 pregnant women admitted with cardiac 
diseases found that rheumatic heart diseases was observed in 46. Seventeen maternal deaths 
(34%) and 4 stillbirths (7.4%) occurred, providing evidence of high prevalence of rheumatic 
heart diseases in Sub-Saharan Africa.1  
 
Studies have shown with clinical significance that pregnancy in women with heart disease is 
associated with significant cardiac and neonatal complications, despite advance obstetric and 
cardiac care.5,6 At this time, there is currently no available research data on the prevalence of 
these diseases in pregnant patients specifically in Rwanda.  
 
Access to birth in official healthcare facilities in Rwanda has greatly increased in the last 2 
decades. However, the rates and indications for cardiac disease and resulting complications in 
Rwanda has not been fully explored. High rates of cardiac surgery predispose both mother and 
child to adverse maternal-fetal outcomes and place undue stress on the health system.7,8,9  
 
This study is focused on reviewing case files of women who presented with cardiac disease to 
analyze the most common cardiac diseases presented in Rwanda, resulting maternal-fetal 
outcomes, modes of delivery, and anesthesia and obstetrical outcomes. 
 
Data was examined retrospectively by examining 7 years of patient charts in Centre Hospitalier 
de Kigali (CHUK).  In the future, study sites will be expanded to Rwanda Military Hospital 
(RMH), Butare University Teaching Hospital (CHUB) and King Faisal Hospitals (KFH). 
 
METHODOLOGY: 
Patients included pregnant women who presented to the maternal ward or intensive care unit 
(ICU) in CHUK with any form of cardiac disease included in the study’s parameters from the 
years 2010 to 2017. 
 



Data including the patient’s age, type of cardiac disease (simplified to either valvular heart 
disease, heart failure, hypertension/HTN, endocarditis, or cardiomyopathy), diagnosis tools, 
gestational age, route of delivery, anesthesia, and obstetrical interventions were collected from 
patient charts. 
 
Mortality, whether the patient underwent ICU or OB/GYN admission, length of hospital stay, and 
comorbidities, including HIV, DM, or cancer, were recorded. The resulting data was plotted in 
Excel and R Studio to determine the most prevalent cardiac diseases, demographics, and 
comorbidities. 
 
RESULTS: 
After collecting 117 charts of maternal cardiac disease cases presented to CHUK in the years 
2010-2017, 16 cases had no listed type of cardiac disease while the other 101 cases were 
categorized by type of heart disease, including valvular (n=68), generalized heart failure (n=5), 
hypertension (n=50), endocarditis (n=3), and cardiomyopathy (n=17).  
 
Table 1. Demographic characteristics of study population* 

Characteristic 
heart disease 

Valvular 
(n=68)  

Heart failure 
(n=5) 

HTN 
(n=50) 

Endocarditis 
(n=3) 

Cardiomyopathy 
(n=17) 

Mean Age 
(years)  

28.22 32.40 32.76 32.3 27.82 

Mean duration 
of hospital stay 
(days) 

8.9 9.4 9.9 21.3 13.5 

Vaginal 
delivery (%) 

4 (5.9) 0 (0) 6 (12) 1 (33.3) 1 (5.9) 

Cesarean 
section (%)  

12 (17.6) 2 (40) 30 (60) 1  (33.3) 13 (76.5) 

Spinal 
Anesthesia (%) 

10 (14.7) 1 (20) 27 (54) 0 (0) 7 (41.2) 

General 
Anesthesia (%) 

0 (0) 0 (0) 7 (14) 0 (0) 4 (23.5) 

Epidural 
Anesthesia (%) 

3 (4.4) 0 (0) 0 (0) 1 (33.3) 1 (5.9) 

*Total subgroups exceed 101 because some patients presented with multiple forms of heart 
disease 
 



86.9% of valvular heart disease patients had stenosis of the mitral valve, followed by tricuspid 
(13.0%), aortic (8.6%), and unspecified (13%).  44.4% of heart failure had pericardial effusion, 
followed by endocarditis (33.3%), atrial fibrillation (11.1%), and unspecified heart failure 
(11.1%). 13% of valvular disease patients presented with some form of rheumatic disease, 
accounting for all reported cases in the study population. 
 
40% of patients with cardiac-related comorbidities (n=11) had tachycardia, followed by 
rheumatic heart disease (20%), valve insufficiency (20%), and arrhythmia (20%). 
 
Of patients with noncardiac comorbidities (n=11), edema was most common (21.6%), followed 
by dyspnea (18.9%), and HIV (18.9%). Comorbidities of note such as diabetes (n=1) and cancer 
(n=0) were found at minimal (<1%) or no rates in the context of the larger study population. 
 
Table 2.  Maternal-fetal outcomes by characteristic disease in study population 

Characteristic  Prevalence 
(n=101, %) 

Maternal 
deaths 
(n=11, %) 

ICU 
Admission 
(n=11, %) 

Infant death 
(n=15, %) 

NICU 
Admission 
(n=21, %) 

Valvular disease 23 (22.7) 5 (45.4) 3 (27.3) 2 (13.3) 7 (33.3) 

Heart failure 5 (5.0) 1 (9.0) 1 (9.0) 1 (6.7) 0 (0) 

HTN 50 (49.5) 2 (18.2) 3 (27.3) 8 (53.3) 10 (47.6) 

Endocarditis 3 (2.9) 2 (18.2) 1 (9.0) 1 (6.7) 1 (4.8) 

Cardiomyopathy 17 (16.8) 3 (27.3) 3 (27.3) 2 (13.3) 3 (14.3) 

Rheumatic 
disease 

3 (2.9) 1 (9.0) 0 (0) 1 (6.7) 0 (0) 

 
To fully analyze the outcomes of both mothers and infants, the primary causes of mortality and 
morbidity were recorded based on the presence of a death certificate and notes in the patient’s 
chart. All patients in the study populations were examined for outcomes following infection of the 
mother and/or neonate. 
 
Figure 1. Primary indicators for maternal and infant death 



 
Infant fatality was moderate for maternal mortality following valvular heart disease (n=5, 40%), 
hypertension (n=2, 50%), endocarditis (n=2, 50%), and high for maternal mortality following 
cardiomyopathy (n=3, 66%). The single maternal mortality attributed to rheumatic heart disease 
and heart failure also resulted in neonatal death. 
 
Maternal death was associated with sepsis (P=0.02), mitral stenosis (P=0.03), valve 
regurgitation (P=0.001), and symptoms of heart failure (P<0.001). Favorable maternal outcomes 
were associated with prior cardiac intervention (P<0.001), and prior surgical valve replacement 
(P=0.03), and cardiac prosthetic valve (P=0.03). A correlation could not be found for subgroups 
of the study population affected by infection, category of medication, or other comorbidities due 
to the small sample size. 
 
Table 3.  Prevalence of comorbidities in study population 

Comorbidity Count Percentage (%) 

Nephritic Syndrome 2 5.4 

Grave's Disease 1 2.7 

HIV 7 18.9 

Hemoplysiac Cough 1 2.7 

Dysapnea 7 18.9 

Asthenia 1 2.7 

Asthma 1 2.7 



HELLP Syndrome 1 2.7 

Anemia 3 8.1 

Nephritic Syndrome 2 5.4 

Edema 8 21.6 

Hypoglycemia 1 2.7 

Diabetes II 1 2.7 
 
The most frequent comorbidities in the study population include edema (n=8, 21.6%), HIV (n=7, 
18.9%), and dyspnea (n=7, 18.9%) which together constitute 59% of total non-cardiac 
comorbidities. 
 
DISCUSSION: 
This preliminary study aimed to review cardiac disease in maternal mortality and morbidity in 
Rwanda’s largest referral hospital. Prior studies have identified that although the prevalence of 
significant cardiac disease in pregnancy is overall low, the adverse maternal-fetal outcomes that 
result are very poor. This is consistent with our study, which found that the most common risk 
for infant mortality was maternal mortality.  
 
The study found a 13% rate of rheumatic heart disease among pregnant patients who presented 
with valvular heart disease. This is much lower than expected, as previous studies in SSA have 
had the rate of rheumatic disease in valvular heart disease patients be as high as 90%.  
 
Surprisingly, neither diabetes nor cancer was found to be a significant comorbidity in the study 
population. Instead, the most common comorbidities were metabolic and swelling related, such 
as edema and nephritic syndrome. 
 
Valvular heart disease was the most common cause of maternal mortality while hypertension 
was found to be the most common contributor to infant mortality despite having a lower 
maternal mortality than the other characteristic heart diseases. Sepsis was the leading cause of 
postpartum morbidity for both mothers and infants in Rwanda. The study did not find a 
statistically significant difference in mortality between different types of anesthesia or medication 
given. These results highlight the importance of creating protocols to 1) work to create protocols 
to reduce progression of valvular disease and HTN via surgical and preventative interventions 
and 2) reduce risks for postpartum infection in both the ICU and NICU, where infection had a 
50% fatality rate. 
 
The biggest limitation of the study was the small size of the study population. Spanning 7 years 
of records only yielded 117 maternal patients that presented with cardiac disease and many 
subgroups of interest were simply too small to analyze or glean impactful information from. In 
the future, expanding the study to other referral hospitals or time ranges could provide additional 
information on how maternal-fetal outcomes differ by healthcare facility or have evolved over 
time.  
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