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Abstract

Heart Failure, a rising public health concern has become more prevalent in the Sub Saharan Africa (SSA) in
recent times. It is a major cause of high mortality and morbidity with frequent hospitalizations and high
economic cost. Majority of heart failure cases in the SSA are due mainly to hypertensive disease,
non—Ischemic causes (Cardiomyopathy), and rheumatic disease. However, the reverse is the case in high-
income countries where heart disease is linked to ischemic causes. Generally, hypertension has been
reported to be a major cause of heart failure across the globe. The most challenging aspect in the diagnosis
of heart failure in SSA is the lack of basic tools and the necessary human resources. Also, the unavailability
of support facilities and services, high cost of drugs, weak health care systems that are over burdened with
infectious diseases and poor access to guideline—directed medical treatment. Overall, prevention of
hypertension, community blood pressure screening, physical activities, healthy living and working
environment as well as access to effective health care are necessary preventive measures of cardiovascular
diseases in SSA. This review is an observational study of 20-yr duration to examine the challenges of early

diagnoses of heart failure in SSA and how to overcome them.
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Introduction

Heart failure is a major health and socio-economic
burden in SSA due to its high prevalence, high
impact on the young working class and high
mortality rates. It affects about 26 million people
worldwide (1) especially those in low-income sub-
Saharan Africa (SSA). Heart failure is a frequent
disease in the adult population in Africa. It is the
endpoint of most cardiac disorders and a central
theme in cardiology practice in sub-Saharan
Africa. In most cases, heart failure is first
diagnosed during an episode of hospital care (2). It
is one of the most common reasons for emergency
admission, with about 20% of cases being new-
onset and 80% an acute exacerbation of chronic
heart failure (3). The burden and challenges of
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managing patients and individuals with heart
failure are enormous in sub-Saharan Africa. Thisis
because diagnostic and management of this disease
require specific heart investigations and treatments
that are often inaccessible in the developing
countries (4,5). Furthermore, the absence of
preventive measures and lack of early diagnosis
has drastically increased the rate of morbidity and
mortality. The prevalence of ischemic heart disease
as the leading cause of heart failure should
therefore, drive implementation of relevant
preventive strategies. The clinical symptoms of
heart failure include dyspnea, fatigue, and clinical
signs of congestion due to structural or functional
cardiac abnormalities leading to frequent
hospitalizations, poor quality of life, and shortened
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life expectancy (6). Hypertension, a major cause
of heart failure is often asymptomatic. Many
hypertension patients are unaware of their
condition and therefore remain untreated.
Untreated or poorly controlled hypertension and
left ventricular hypertrophy (LVH) have been
reported to be risk factors for cardiovascular
diseases (CVD) (7), amajor cause of morbidity and
mortality, and sudden death (8). Poverty also
contributes a great deal to the rising burden of heart
failure in SSA. Most people in the sub-Saharan
Africa lack sufficient income to address basic
needs such as quality health compared to other
parts of the world (9). SSA has been reported as
home to 14% of the 7.8 billion world's inhabitants
but contributes to more than half of the global poor
(9). Previous study revealed that while the rest of
the world has observed a significant decline in
extreme poverty, SSA has recorded a rise in abject
poverty from 278 million in 1990 to 413 million in
2015 (10). Although hypertension and diabetes
play a major role as causes of heart failure in
women (11), previous reports have revealed that
the incidence and prevalence of heart failure is
lower in women than men at all ages. However, due
to the steep increase in incidence with age, and the
larger population of elderly women in the
developed world, the total number of men and
women living with heart failure is similar (12).
According to Mehta and Cowie (13), heart failure
with preserved systolic function (“diastolic”
dysfunction) is more common in women, perhaps
related to gender differences in the myocardial
response to injury, and the lower prevalence of
coronary artery disease in premenopausal women
as compared with men. Furthermore, myocardial
cell death, apoptosis, and cellular hypertrophy of
the remaining cells are more pronounced in the
male than in the female myocardium (14,15).
Previous studies have reported incidence and
treatment of heart failure; however, this review's
aim is to investigate the challenges involved in
early diagnosis of heart failure in Sub-Saharan
Africa, thereby providing the way forward
concerning early intervention to reduce the
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mortality rates.

Methods

Study Characteristics and Selection Criteria
Studies were identified through a systematic
literature search of scholarly articles published
from 1992 to 2017. A search was conducted using
Google Scholar, Research gate and PubMed with
search terms including heart failure, sub—Saharan
Africa, mortality, morbidity, risk factors,
diagnosis, occurrence and prevention. Research
papers on clinical trials were excluded from
consideration.

Result

History of Heart Failure in Sub-Saharan
Africa

Heart failure has been a health challenge in sub-
Saharan Africa for more than 60 years (16).
Historically, sub-Saharan Africa has had the
greatest prevalence of clinically detected
rheumatic heart diseases (RHD), ranging from less
than 1 to 14 per 1000 (17; 18; 19; 20). The major
causes of heart failure cases in sub-Saharan Africa
have been traced to non-ischemic causes. Seventy
five percent of these are due to rheumatic heart
disease, hypertensive heart disease, and
cardiomyopathy (21). However, ischemic heart
diseases still remain an uncommon cause of heart
failure with no apparent increase in its contribution
to the cases of heart failure over the past 60 years.
This corroborates the fact that non-ischemic heart
disease is a major priority to tackle heart failure
cases in sub—Saharan Africa needing immediate
clinical intervention (22). According to (23), cor
pulmonale and pericarditis contribute about 20%
of the incidence of heart failure. Cor pulmonale has
been implicated in post-tuberculosis lung damage.
In an earlier study, (24) reported that over 70% of
cases of rheumatic heart diseases in people younger
than 20 years of age is majorly due to pure mitral
regurgitation. On the other hand, mitral stenosis
and mixed valvular disease is common among the
elderly in developing Countries like South Africa.
Previous studies reveal that 20 to 25 million people
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in low- and middle-income countries have some
form of pulmonary vascular disease, representing
>97% of the global burden (25). Amongst these,
cardiovascular diseases predominantly affect
people of working age (30—64 years). In Africa,
rheumatic heart disease RHD has demonstrated a
particular prevalence in the younger African
population (26). More often, the poorer and
disadvantaged people suffer the largest burden of
cardiovascular diseases (27). Previous studies
confirmed an inverse relation between birth weight
and cardio vascular diseases in later life (28).
Meanwhile, only a small and insignificant portion
of the population in Sub-Saharan Africa can afford
the cost of diagnosis, medical treatment and/or
surgical correction of congenital heart diseases
(29). About 27% of 844 de novo cases in South
Africa have been linked to right heart failure (30).
The history of heart diseases in adults Sub-Saharan
Africa has also been traced to environmental
factors and particularly poor maternal nutrition
during pregnancy (31).

Previous studies reveal that urbanization and
economic development have also contributed
immensely to the emergence of marked reduction
of physical activity and a nutritional transition
characterized by a shift to a higher caloric content
diet (32). These transitions result in enormous
public health challenges, and failure to address the
problem may impose significant burden for the
health sector and the economy of sub-Saharan
African countries (33).

Causes of Heart Failure

Valvular heart disease in SSA is almost always due
to sequelae of an infectious disease rather than
degenerative changes (24). Recurrent pharyngeal
infections with group A beta- hemolytic
streptococci and subsequent acute rheumatic
carditis predispose to the development of
rheumatic heart disease - a chronic progressive
condition with no known medical therapy. Valvular
thickening eventually impairs function with
subsequent valvular regurgitation. With time,
valvular stenosis start to predominate with more
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restriction in leaflet mobility and development of a
transvalvular pressure gradient. In a similar study,
(34) reported that the causes of hypertensive heart
disease in SSA seem to be similar to the rest of the
world. Several genes have been linked to the
development of cardiomyocyte hypertrophy in
patients with essential hypertension which affect
intracellular signaling, degradation of normal
extracellular collagens and contractile dysfunction
among other functions. All these eventually lead to
left ventricular hypertrophy and heart failure. The
essential causes of heart failure in SSA include
hypertensive heart disease, HIV associated
cardiomyopathy, peripartum cardiomyopathy,
myocarditis, infiltrative disease (i.e., iron
overload), alcohol induced and familial/genetic
forms (35). Some other causes of heart failure that
contribute to morbidity in SSA are
hemoglobinopathies, chronic obstructive
pulmonary disease, interstitial lung disease, high
altitude and chronic thromboembolic disease (36).
A major compounding factor of heart failure in
Sub-Saharan Africa is the lack of early diagnosis of
simple lesions that can result in timely referral
before onset of permanent damage. This is as result
of limited resources in Sub-Saharan Africa. Quite a
number of congenital cardiac lesions are not
diagnosed prior to birth, due to severely limited
antenatal screening for congenital heart disease.
Poverty is also a reason behind the rising burden of
heart failure in sub—Saharan Africa (37). Poverty is
a major reason for poor access to healthcare
services that can prevent and control incidence of
heart failure. This ultimately contributes to an
unhealthy lifestyle among the poor who are
helpless (38). With poverty encompassing low
income and consumption, poor education, health,
nutrition, and other human development
parameters, its effect on cardiovascular diseases is
complex (39). Thiamine deficiency has been
reported as a less common cause of heart failure in
the past. However, it has been linked to a number of
cases of heart failure in SSA. In recent times, it has
accounted for up to 32% of cases of heart failure in
a South African center (40). Thiamine performs a
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critical role in the metabolism of carbohydrate
(41). Itis not produced endogenously and is usually
stored in the body in small amounts. Adequate
intake or supplementation of thymine is therefore
very necessary to avoid deficiency (42). The heart
failure as a result of thiamine deficiency (so called
wet beri-beri) is a chronic disease characterized by
a peripherally vasodilated state that leads to fluid
retention through activation of the renin-
angiotensin-aldosterone system. The consequent
clinical effect is heart failure.

Epidemiology and prevalence

Hypertensive heart disease in SSA consistently
ranks in the top three causes of heart failure from
the 1950s till date (24). Previous studies have
shown that progression to systolic failure and
ventricular dilatation is less common than the
development of high end-diastolic pressure and
diastolic dysfunction in 60-80% of people having
heart failure diagnosis (29, 43-45). In SSA, other
forms of high-output heart diseases have been
reported. They include those that are due to
thiamine deficiency and arrhythmogenic right
ventricular cardiomyopathy (ARVC). In Uganda,
up to 20% of patients referred for
echocardiography are found to have the disease. It
is equally prevalent amongst boys and girls of ages
10 to 30 in Uganda. However, it is more prevalent
in adult women than men (46). The occurrence of
EMEF is not necessarily a result of ethnicity as
reported by (24). This is because it occurs not only
amongst immigrants from neighboring countries
such as Rwanda and Burundi (47) but also in non-
natives who have lived in endemic locations (48).
In South Africa, the major type of heart failure has
been discovered to be Right heart failure. Also, in
countries where schistosomiasis is endemic, such
as Zimbabwe and Ethiopia, pulmonary
hypertension and right heart failure have been
commonly encountered. Previous studies reported
that HIV-related pulmonary hypertension was
more prevalent amongst women in Soweto. It was
found in 8% of de novo cases of heart failure.
However, the prevalence rates in Burkina Faso and
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Zimbabwe are 0.6% and 6%, respectively (49, 50).
Amongst patients that presented with pulmonary
embolism, chronic thromboembolic pulmonary
hypertension or symptomatic heart failure
developed in 30 (23%) patients out of 128 patients
tested in Kenya (51). Amongst the genetic
cardiovascular diseases, hypertrophic
cardiomyopathy (HCM) has been reported to be the
most common (52), and over 150 distinct
mutations in at least nine different genes are
involved (53). Left ventricular hypertrophy of
various morphologies, accompanied with a wide
array of clinical manifestations and hemodynamic
abnormalities typically characterize hypertrophic
cardiomyopathy. However, patients may develop
mitral regurgitation or diastolic dysfunction,
myocardial ischemia, left ventricular outflow
obstruction, based on the degree and specific site of
cardiac hypertrophy (54). However, the risk
relationship between extent of left ventricular
hypertrophy and the risk for sudden cardiac death is
linear and more serious for younger age groups (54,
55). In the same vein, dilated cardiomyopathy is
very common in SSA and has been linked to HIV
cardiomyopathy, peripartum cardiomyopathy,
myocarditis, infiltrative disease (i.e., iron
overload), alcohol induced and familial/genetic
forms (35). In a study of prevalence of
hypertension treatment among people with
hypertension across Africa, (56) reported that
hypertension prevalence was positively correlated
with the proportion of participants who were
overweight or obese but not with the proportion of
participants who had a post-primary or higher level
of education. The study reported the increase in the
prevalence of hypertension with age while it was
broadly comparable between rural and urban areas,
or between females and males. Pulmonary
hypertension narrows the pulmonary vasculature
causing right heart failure which is a common
clinical syndrome in SSA and other low- and
middle-income countries (LMICs) (57). In South
Africa, a study identified pulmonary hypertension
as one of the most common causes of death
accounting for 31% of total cardiovascular deaths
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(58). In the same vein, a Nigerian case-control
study showed that among patients with sickle cell
disease, there was a prevalence 0£22.9% in patients
with hemoglobin SS as compared to 2.3% in
patients with hemoglobin AA (59). Another
echocardiography study detected pulmonary
hypertension in 23.9% of adults with sickle cell
disease (60), with reported higher mortality in
these group of patients (61).

Diagnostic Methods

Sub-Saharan Africa is typically associated with
poverty. Till date, it is estimated that sub-Saharan
Africa is the poorest continent in the world (27). As
aresult, effective cardiovascular therapy is difficult
to sustain financially (62).

Generally, in SSA, left ventricular hypertrophy is
detected using both the electrocardiogram and the
echocardiogram (24). The former provides
information on voltage and cardiac rhythm while
the echocardiogram will also provide
determination of wall thickness, atrial size, left and
right ventricular function and hemodynamics (24).
The sensitivity and specificity of the
electrocardiogram for left ventricular hypertrophy
are approximately 7-74% and 41-98%,
respectively, and no single criteria has the highest
sensitivity, specificity, accuracy or correlation with
cardiac magnetic resonance estimated left
ventricular mass index (63). The most commonly
used method to identify, quantify and monitor the
progression of left ventricular hypertrophy is the
Echocardiography. This is because of its
portability, reproducibility and correlation with left
ventricular mass at necropsy (64). According to
Seedat (27), economics with regard to the cost:
benefit ratio and social considerations continue to
influence the low rate of detection, treatment and
control of hypertension in the black population of
Africa. In a study in Cameroon, patients with one or
a combination of the following pathological
features: past history of recurrent heart diseases,
precordial murmurs, clinical indications of
suspicious cardiopathy and/or cardiomegaly on
chest X-ray examination (cardiothoracic index >
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0.55) underwent further screening tests for
detection of congenital heart diseases.
Subsequently, a comprehensive transthoracic
Doppler echocardiogram using an Acuson 4-7
MHz was performed. The patients diagnosed with
congenital heart diseases were subjected to
sanitary evacuation to a collaborative centre
outside Africa where corrections of pathology were
performed (45). Interestingly, previous studies
reveal that hypertension, which is the largest
contributor to global burden of heart failure is
largely undiagnosed, untreated, or inadequately
treated in SSA, creating high risk for morbidity and
mortality from potentially preventable heart
diseases (65). This has been generally found to be a
major challenge. Therefore, to tackle
cardiovascular diseases in the SSA, the most
adequate and cost-effective approach will be to
curb the rising burden of hypertension in this
region. This will require efforts to create
hypertension awareness in the various
communities, encourage early detection of
hypertension and improve access to affordable
healthcare facilities (57). Insome countries in SSA
where resources are limited, a chest X-ray (CXR)
may often be the only imaging modality available
to the clinician. Echocardiography remains the
most sensitive tool for the diagnosis of pericardial
effusion by showing an echo-free space around the
heart (66). Other diagnostic options in patients
with interstitial lung disease include
Transbronchial biopsy, bronchoalveolar lavage
and open lung biopsy (27). Patients with
cryptogenic pulmonary hypertension should
undergo testing to detect pulmonary arterial emboli
or other causes of obstruction with perfusion
radionuclide testing or computed tomography
scanning depending on availability.

Solutions

In view of the high prevalence of hypertension, as
well as a low prevalence of hypertension
awareness, treatment, and control in SSA, there is
need for concerted efforts to avert the high health
and economic burden that the disease entails. Some
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important factors for a successful strategy against
cardiovascular diseases in SSA include early
detection, the availability of dedicated physicians,
well-trained nurses with proper supervision by
physicians, simplified protocols and basic
echocardiography. These are approaches to
integrated, decentralized care (67). A major
solution will be to put an end to the current outflow
of medical personnels from Africa as suggested in
an article by Muula (68). Another perspective is the
effective use of medications for controlling of
hypertension in the SSA populations and of their
appropriateness for these populations. Low-
income countries can organize sustainable
programs through primary healthcare systems and
their integration in various infrastructures to tackle
hypertension (46; 69). In addition to early detection
of hypertension and necessary control strategies,
behavioral risk factors such as reduced salt intake
and increased physical activity should be
encouraged. According to Ziihlke et al. (70), the
percutaneous approach is now the standard
approach for definitive correction of defects such
as patent ductus arteriosus and valvular pulmonary
stenosis, the lack of cardiac catheterization
laboratories has precluded this being introduced
into routine clinical practice in many African
countries.  Furthermore, multisectoral and
multidisciplinary platforms have given rise to new
cardiac centers acting as continental centers of
excellence, comprehensive integrated service
frameworks and landmark research focusing on the
African context (70). As the technology of
echocardiography advances and devices become
more portable, it becomes easier to diagnose and
understand heart failure during its earliest
manifestations (e.g., myocardial strain imaging)

(71).

Treatment

Heart failure disease is both preventable and
treatable. Therefore, early diagnosis and treatment
ofheart failure can lead to dramatic decreases in the
morbidity and mortality (72). Diagnostic and
curative services are being offered in Kenya in the
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capital cities of Nairobi and Mombasa, while rural
communities are being accessed using different
models of outreach (73). (74) reported the specific
focus of outreach clinics in an integrated clinic in
Nairobi. The most common diagnosis of congenital
heart disease is those resulting from early detection
and timely referral. Pulse oximetry screening for
critical congenital heart disease is now
recommended and adopted in many parts of the
developed world (75). However, Sub-Saharan
Africa needs to key in into this technology to be
able to manage and treat congenital heart disease in
a timely manner. Currently, several new paediatric
cardiac centers are being funded by non-
governmental organisations to run on a permanent
basis in African countries. An example is the Salam
Centre for cardiac surgery in Sudan. This centre is
managed by an Italian humanitarian organization
and it is the only center in North East of Africa
offering a free-of-charge service for
comprehensive cardiac services (76). More of such
centers are needed to reduce the burden of heart
failure in Sub-Saharan Africa. In the same vein, the
Walter Sisulu Paediatric Centre for Africa in South
Africa provides a continental referral centre to
train surgeons who subsequently develop
programmes in their own countries (77). Similarly,
the establishment of the Ghanian National
Cardiothoracic Centre in 1989 which has been
accredited by the West African College of
Surgeons, as a centre of excellence for the training
of cardiothoracic surgeons has been of great
impact. The Centre provides the much needed
resource for West Africa, which happens to be one
of the poorest regions in the world (78). The Pan
African Society of Cardiology is a platform which
allows for development of these critical
partnerships to serve all the children of Africa: thus
far, it has helped to establish links between African
universities and institutions impacting on training,
teaching and outreach (79). To date, penicillin, a
low-cost drug, is the cornerstone to the treatment of
rheumatic heart disease since it prevents the advent
of acute rheumatic fever attacks following
exposure to Group A streptococci (GAS) infections
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(71). The interesting news is that many major
cardiovascular drugs are no longer prohibitively
expensive (80). According to Seedat (27), the role
of biomarkers in diagnosing hypertensive heart
failure is still being defined and does not yet impact
treatment decisions.

Table 1: Prevalence of heart disease in some sub-Saharan-African countries from 1983-

2020

S/ | Country Gender Risk factors
N Predominance

Forms of
heart
failure

Symptoms

Reference

1 | Nigeria Male Hypertension
(80.4%)
Diabetes
(34.8%)
Dyslipidaemia
(43.5%)
Cigarette
smoking
(21.7%)
Obesity (26.1)

Ischemic
heart
disease

Angina and
ischemic
cardiomyopathy

(81)

2 | Togo Female Dyslipidaemia
(76.9%)
Hypertension
(75.3%) left
ventricular
hypertrophy
(72.8%)),
abdominal
obesity (71.1%),
hyperuricemia
(50.5%),
hyperglycemia
(41.9%)

Ischemic
heart
disease

Stable angina,
silent ischemia,
myocardial
infarction and
unstable angina

(82)
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Kenya Adults Myocardial | Atherosclerotic | (83)
Hypertension, Infarction | plaques,
Diabetes
Mellitus, obesity, Occlusive intimal
dyslipidemia, hyperplasia,
smoking.
Severe intimal
Some anatomic hyperplasia
risk factors;
abnormal
branching
pattern, wide
bifurcation
angles, short
arterial stems.
South Africa | young males PMHC Ala797Th | Hypertroph | Left ventricular | (84)
r mutation (25%) | ic outflow
cardiomyo | obstruction,
cTnT Arg92Trp | pathy myocardial
(15%) (HCM) ischemia, mitral
regurgitation or
PMHC Argd03Tr diastolic
p(5%) dysfunction
Soweto Younger men Increased HIV- Asymptomatic (85)
immunosuppressi | associated | left ventricular
on cardiomyo | dysfunction
pathy Cardiomyopathy
HIV viraemia. (38%),
Pericardial
disease (13%)
and Pulmonary
arterial
hypertension
(8%).
Burkina-Faso | Younger age Hypertension Acute Kidney (86)
groups Heart dysfunction.
Failure hypertensive
heart disease
Smoking
Rheumatic feve
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No significant | High blood Ischemic | Sinus rhythm, (87)
differences pressure, heart atrial fibrillation
regarding to smoking, type 2 | disease,
gender diabetes and hypertensi
hypercholesterol | ve heart
emia disease
and
rheumatic
valvulopat
hy
Zimbabwe smoking, Coronary | Asymptomatic (88)
obesity, heart left ventricular
diabetes, disease dysfunction
atherogenic lipid
levels, cytokines
C reactive
protein (CRP)
and
myeloperoxidas
e (MPO)
Cameroon 2months -41 Congenital (45)
years heart
disease
Uganda Adult women | Eosinophilia, Endomyoc | right, left or
ethnicity, diet, ardial biventricular (89)
poverty, young | fibrosisa | failure and
age, female sex atrioventricular
and infection. valve
regurgitation
Conclusion causes in most countries in SSA are hypertension,

This Review was carried out by the critical study of
some papers published by Research Gate, Google
Scholar, and PubMed. They all have things in
common that point to the fact that heart failure is a
disease of rising public health concern, that has
high morbidity and mortality rates. The fact
remains that heart failure syndrome remains a
major public health issue in many countries in
SSA. Systolic heart failure seems to dominate.
Meanwhile, ischemic heart disease is more
predominant in high income countries. The main
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valvular heart disease and non-ischemic
cardiomyopathies being the most commonly
reported forms. Over the last few decades, this
trend has generally been consistent. In recent
studies however, larger contemporary studies
highlight the emergence of right-sided heart failure
and ischemic heart disease and the waning
importance of infectious causes. While
atherosclerotic heart disease is still a relatively rare
cause of heart failure, specific investigation for
atherosclerotic heart disease using contemporary
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means has only been performed in few studies
studies. Several studies and researches have gone
into the process of finding out the prevalence of
heart failure in Sub Saharan Africa; however, just
little is said about the challenges of diagnosing
heart failure in good enough time and then
overcoming those challenges. This Paper
therefore, highlighted the challenges of early
diagnosis of heart failure and ways to overcome
those challenges.
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