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Heart Failure
REVIEW

For decades, the narrative surrounding cardiovascular disease (CVD) in 
sub-Saharan Africa (SSA) has focused on infectious diseases.1 However, 
SSA is undergoing demographic and epidemiological transitions fuelled 
by urbanisation, lifestyle changes and an ageing population.2–4 
Consequently, SSA now faces a double burden of both communicable and 
non-communicable diseases (NCDs), with CVDs as the leading driver.5,6 
Notably, CVDs are the largest contributors to NCD-related mortality in SSA 
and the second-leading cause of death, accounting for 16% of deaths 
(95% CI [15.3–16.8%]) after infectious diseases.7 Moreover, the prevalence 
of CVDs in SSA increased by 131.7% from 1990 to 2019 and is expected to 
double by 2030.3,6

The spectrum of CVDs in SSA includes ischaemic heart disease, 
rheumatic heart disease, hypertensive heart disease, arrhythmias, 
cardiomyopathies, endomyocarditis and heart failure (HF).7 HF is the 
common terminal pathway for most CVDs. Additionally, various HF 
phenotypes share common underlying risk factors, such as smoking, 
hypertension, diabetes, hyperlipidaemia, physical inactivity and 
obesity.7

Epidemiology of Heart Failure 
in Sub-Saharan Africa
In contrast to high-income countries (HICs), HF in SSA affects a relatively 
younger population in their third to fifth decades of life.8–10 Although data 
on sex differences is inconsistent, men appear to be marginally more 
affected than women.10 However, globally, women are more affected than 
men.11 At the time of diagnosis, up to 55.9% of patients present with 
advanced HF stages in New York Heart Association classes III and IV.10,12,13 
The INTER-CHF study found that SSA had the highest proportion of 
patients with health illiteracy (47.6%) and without health insurance 
coverage (71.6%).9

Aetiologically, HF in SSA is most commonly attributed to hypertensive 
heart disease (46%), idiopathic dilated cardiomyopathy (24%) and 
rheumatic heart disease (18%; Figure 1A).14 Ischaemic heart disease, 
which is the most common contributor of HF in HIC, is still underreported 
in SSA with a prevalence ranging from 8% in the THESUS-HF study to 
20% in the INTER-CHF study (Figure 1B).13,14 Other cardiomyopathies 
leading to HF include peripartum cardiomyopathy, nutritional 
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deficiencies, viral infections, such as HIV, and genetic factors.15–18 Less 
common causes of HF in SSA include ischaemic heart disease, 
endomyocardial fibrosis, degenerative valvular heart disease and 
congenital heart defects.

The Burden of Heart Failure in Sub-Saharan Africa
There are limited data on the exact prevalence of HF in SSA, but it is 
reported to range from 9% to 45% against a global average of 1–4% 
(Figure 2A). HF is associated with high rehospitalisation rates, morbidity 
and mortality. The THESUS-HF study, a multinational HF study in nine 
countries in SSA, reported a 6-month HF mortality rate as high as 18%.14 
Another multinational study reported a case fatality rate of 34.8%, 
reflecting the severity and significance of HF in SSA.19 Besides, with the 
evolving epidemiological profile and ageing population, the major causes 
of HF, particularly ischaemic heart disease in SSA, is likely to increase.20 
Noting that SSA currently has the youngest population in the world (55% 
of the population is 15–64 years of age), HF shall, therefore, adversely 
impact the most productive workforce population if no action is taken to 
address its causes and mitigate its burden.21

HF systems of care in SSA remain suboptimal, despite a rapidly increasing 
HF prevalence and the preventable nature of associated aetiological 
factors. The 30-day HF re-hospitalisation rate is as high as 26% against a 
global rate of 13.2%, while the 1-year mortality rate stands at 33.6% 
against a global rate of 16% (Figure 2B).19,22,23 These disparities reflect 
poor HF systems of care particularly in low-resource rural settings where 
barriers to HF care include little awareness of risk factors, lack of access 
to early risk factor and disease screening, inadequate diagnostic and 
treatment capabilities and nearly absent secondary and tertiary prevention 
interventions. Additionally, the impact of sex differences on HF systems of 
care in SSA remains unclear due to inconsistent data availability. However, 
men reportedly present with HF with reduced ejection fraction and are 
21% more likely to die of HF than women.24 Considering that HF-related 
in-hospital mortality is associated with higher healthcare costs, optimising 
HF systems of care in SSA is essential to improving outcomes.25 Low 
health insurance coverage and high patient illiteracy in SSA further strain 
an already fragile healthcare system. There is a great need to redesign 
systems of care in SSA to comprehensively address the growing burden 
of HF at every stage of the disease. This review highlights key health 
system components relevant to HF care, identifying potential areas for 
improvement in prevention, management and follow-up for advanced 
disease.

Core Health System Domains for Heart 
Failure in Sub-Saharan Africa
SSA has highly heterogeneous HF systems of care due to its vast 
geopolitical and socioeconomic landscape. Despite scarce data on HF 
aetiology and management, available data suggest regional differences 
in risk factor prevalence and standards of care. However, health system 
needs and challenges are surprisingly similar across different countries in 
SSA, and several health system frameworks have been proposed to 
describe health systems in emerging economies.26 The complex and 
dynamic nature of chronic diseases, such as HF, limits the utility of these 
models especially in rapidly evolving regions of SSA. This review, 
therefore, discusses current HF systems of care in SSA through the lens of 
core health system domains: policy, financing and system capabilities. We 
highlight opportunities to use innovative technologies to integrate 
healthcare delivery across HF stages, including prevention, screening, 
diagnosis, treatment and monitoring, while keeping healthcare centred 
on patient and community outcomes (Figure 3).

Policy
The role of health policy in shaping patient-centred HF care and CVD 
management in SSA cannot be underestimated. In 2013, the WHO, through 
the UN 66th World Health Assembly, set targets for managing the rising 
burden of NCDs, including CVDs. The overarching goal was to reduce 
premature deaths from NCDs by 25% by 2025, known as 25 by 25.27 
Subsequently, in 2015, the UN, through Sustainable Development Goal 
(SDG) 3.4, offered a framework for global health targets, aiming to reduce 
premature NCD mortality by one-third by 2030.28 In line with the SDG 3.4, 
the World Health Federation Vision 2030, launched in 2022, outlined a 
framework for reducing age-standardised cardiovascular incidence and 
mortality by at least 30% in 2030 and 50% in 2050. This vision recognises 
cardiovascular health as a fundamental personal and public responsibility 
and addresses four main areas: cardiovascular health equity, timely 
implementation strategies, innovation and technology and addressing 
cardiovascular health with climate policies.29

As a result, different countries in SSA have tried to align with global health 
goals to address the ballooning burden of CVDs. However, there remains 
a lack of targets related to HF, despite the fact that most CVDs lead to HF, 
which, in turn, is an important driver of CVD-related mortality in SSA. The 
WHO 2024 global SDG progress report noted a moderate 10% decline in 
NCD-related mortality in 2019, but did not mention the contribution of HF 
to this disease burden.30

Figure 1: Major Causes of Heart Failure

A: Major causes of heart failure in sub-Saharan Africa compared to other regions. B: Major causes of heart failure in Africa. CMO = cardiomyopathy; HHD = hypertensive heart disease; IHD = ischemic 
heart disease; RHD = rheumatic heart disease; VHD = valvular heart disease. A: Source: Agbor et al. 2020.10 B: Data sources: Karaye et al. 202113; Damasceno et al. 2012.14

70

60

50 46

24
18

8

59

52

27

22

31 30
33

15
21 21

14

54

12 14
19

45

30

7

25

45

40

30

20

10

0

Pr
ev

al
en

ce
 (%

)

A B

Sub-Saharan
Africa

Eastern
Mediterranean

Americas Western
Pacific

Southeast
Asia

Europe

RHD (%) IHD (%)HHD (%) CMO (%)

South Africa Uganda Sudan Mozambique Nigeria Africa
overall

60

70

50

40

30

20

10

0

Pr
ev

al
en

ce
 (%

)

13.6
8.6

3.3

44.9
46.9

22.2

14

1.09

11.7

20.9
16.8

25.3 24.7
18.3 19.3

1.27

65.1

10.6
5.3 3.01

35

14.1
7.2

20

VHD (%) IHD (%)HHD (%) CMO (%)



Heart Failure in Sub-Saharan Africa: Systems of Care

JOURNAL OF ASIAN PACIFIC SOCIETY OF CARDIOLOGY
www.JAPSCjournal.com

Figure 2: Outcomes, Prevalence and Mortality of Heart Failure 

A: Global prevalence and 1-year mortality of heart failure. B: Outcomes of heart failure in sub-Saharan Africa. Data sources: A: Data source: Dokainish et al. 201719, Tromp et al. 202078 and Savarese 
et al. 2023.79 World map: Adobe Stock. B: Karaye et al. 2021.13
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The failure of these important policies to specifically address HF as a key 
component of CVDs and CVD-related morbidity and mortality leaves a 
significant gap affecting the overall management of HF across different 
levels of care in SSA. This omission may further bias government priorities 
away from adequate resource allocation to HF management in SSA, 
where the healthcare system is still fragile. There is an urgent need for 
specific policies and regulations to inform HF management policies, 
guidelines and resource allocation in the region.

Healthcare Financing
In 2001, heads of state of the African Union agreed to allocate at least 15% 
of the total government budget towards health expenditures in order to 
achieve equitable and sustainable health coverage in Africa, in a document 
that became known as the Abuja Declaration.31 However, as of 2021, only 
two countries, Cape Verde and South Africa, had surpassed the target.32 
Healthcare in SSA is therefore significantly hampered by poor financing 
capacity, with over 40% of healthcare costs being covered through out-of-
pocket payments.33 This is far from the WHO recommendation of 20% for 
financial protection from catastrophic health expenditure.34 Furthermore, 
comprehensive national health insurance scheme coverage is very low 
and only available in about 15% of SSA countries.33 Given the high cost of 
HF treatment, this lack of financial protection means that most people 
with HF in SSA suffer from catastrophic health spending, dipping them into 
poverty. For example, households with CVDs in Ghana and South Africa 
were at least three times more likely to face catastrophic health spending 
compared to those without CVDs.35 Whereas there is broad consensus on 
the importance of universal health coverage, as encompassed in SDG 3.8, 
access to quality healthcare services without financial hardship remains 
particularly elusive in SSA.28 The slow progress towards universal health 
coverage is alarming as it directly impacts HF care quality and outcomes 
in SSA. Karamagi et al. found that up to 38% of patients in SSA may delay 
or forego medical attention due to high costs.36

Ogah et al., describing the cost of HF care in Nigeria, and Aminde et al., 
describing the cost of treatment of ischaemic heart disease, hypertensive 

heart disease and stroke in Cameroon, both found that the cost of basic 
guideline-directed medical therapy (GDMT) for these conditions was very 
expensive relative to patient incomes.37,38 Advanced lifesaving therapies, 
such as cardiac resynchronisation therapy, mechanical support and heart 
transplants, are largely unavailable because of their high cost. The paucity 
of data, prohibitive cost of care and inadequate health financing 
mechanisms in SSA form a triple burden that makes achieving optimal HF 
care an ongoing challenge. It is therefore imperative that key stakeholders 
rethink HF care financing strategies as many HF patients can have a good 
quality of life with optimal treatment, particularly GDMT.39

System Capabilities
The health workforce is the keystone of any health system and a motivated 
health workforce is critical for delivering quality healthcare services.40 
Similarly, the quality of HF care depends on the availability of qualified 
healthcare professionals. However, HF care in SSA is severely impacted 
by a shortage of medical doctors, with fewer than 1 physician per 10,000 
people as of 2020. Additionally, the global health workforce shortage was 
estimated to be 15.4 million.41 Even though this shortage is expected to 
decrease by 34% to 10.2 million by 2030, SSA is projected to be 
substantially and inequitably affected, with an estimated shortage of 
about 6.1 million healthcare workers, accounting for 52% of the global 
health workforce shortage.40,41 Despite comprising up to 14% of the global 
population and bearing about 25% of the global burden of disease, SSA 
accounts for only 4% of the global healthcare workforce.42,43 Moreover, 
SSA has only 2,000 cardiologists serving a population of 1.2 billion people, 
and approximately 18% of 33 African countries lack registered 
cardiologists.44,45

Efficient supply chain management of GDMT including HF drugs is crucial 
for ensuring that health systems can manage HF. There are four main 
classes of HF drugs with proven mortality benefits: renin-angiotensin-
aldosterone system inhibitors (RASi), β-blockers (BBs), sodium–glucose 
cotransporter 2 inhibitors (SGLT2i) and mineralocorticoid receptor 
antagonists.46 Their routine use in SSA is limited due to inadequate 
prescription, high cost and low availability.47 Availability of HF GMDT 
ranges from 14–20% in the public sector and 52–60.7% in the private 
sector.48 In a survey of pharmaco-disparities in HF treatment in 10 
countries, Averbuch et al. found that the affordability of GDMT was worst 
in low- and middle-income countries, particularly in Uganda and South 
Africa, where the cost of angiotensin receptor-neprilysin inhibitors and 
SGLT2i was not covered by national health insurance programmes.49 In 
Uganda, the overall cost of GDMT ranged from 232.47% of gross national 
income per capita per month, compared to 1.49% in England.

Figure 4: Use of Guideline-directed 
Medical Therapy in Africa 

ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; 
MRAs = mineralocorticoid receptor antagonist. Source: Johansson et al. 2021.53
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The lack of affordability, availability and accessibility of GDMT in SSA 
could be due to supply chain inefficiencies, procurement challenges and 
a failure to include HF drugs in national health insurance coverage for 
NCDs. A cross-sectional survey across 37 countries in SSA found that HF 
services were only available in 32% of countries, with access concentrated 
in tertiary centres (60%), secondary centres (32%) and primary care 
centres (22%).50 Given that delayed initiation of GDMT leads to poor 
outcomes in HF patients, mechanisms need to be put in place to ensure 
constant affordability, availability and accessibility of GDMT in SSA.51 On 
the other hand, it is notable that the use of GDMTs seems to have 
increased from 2014 to 2018. For instance, the use of RASi improved from 
70% to 75.6%, BBs from 25% to 31.4%, MRAs from 46% to 51.5% and 
diuretics from 73% to 81.6% (Figure 4).8,52 This could reflect increased 
awareness and prescription despite prohibitive costs, implying that 
enhanced availability and affordability could further increase the utility of 
GDMT in SSA. However, overall GDMT use in SSA remains below the 
global average, particularly for BBs (Figure 4), whereas data on SGLT2i is 
scarce.53

Leveraging Biomedical Innovation
Early diagnosis through early screening and accurate diagnostic capacity 
is key to HF management. This is pivotal for the timely initiation of lifestyle 
modifications and pharmacological interventions that improve HF 
outcomes.54 This can be achieved through the use of screening or 
diagnostic modalities appropriate to the patient’s clinical profile. A 
comprehensive HF evaluation takes into account clinical history, physical 
examination findings and appropriate laboratory tests including serum 
brain natriuretic peptide and N-terminal pro–B-type natriuretic peptide 
levels, chest X-ray, echocardiography and advanced cardiac imaging 
modalities such as cardiac CT and MRI as well as invasive diagnostic 
techniques such as cardiac catheterisation.46 Emerging techniques such 

as artificial intelligence (AI), machine learning and integrated electronic 
medical records are expected to play an increasingly important role in HF 
diagnosis and management.55,56

Beyond incomplete epidemiological data and a lack of advanced 
technologies for CVD data management and surveillance, many 
healthcare facilities in SSA lack qualified healthcare professionals and 
basic tools for early HF diagnosis.57–59 In a survey assessing HF diagnostic 
and treatment capacity in Kenya and Uganda, Carlson et al. found that 
only 55% and 38% of facilities had functional and staffed radiography and 
ultrasound units, respectively, with less than 50% of facilities in both 
countries having functional electrocardiography machines.60 X-ray 
services were available in 54% of facilities in Kenya and 36% in Uganda, 
while ultrasound was available in 38% of Kenyan and 45% of Ugandan 
facilities.60 Although this survey was limited to two countries and had a 
low response rate of 29%, it reflects common HF diagnostic and treatment 
gaps in SSA. Additionally, natriuretic peptides are significantly underused 
in SSA.59,61 The I PREFER study reported the use of natriuretic peptides in 
only 3.8% of 2,539 participants. However, the study was limited to HF 
patients with preserved ejection fraction recruited from North African 
regions, the Middle East and Latin America.62

Advanced cardiac imaging techniques such as cardiac CT, cardiac MRI 
and nuclear imaging play a key role in improving HF care and outcomes.63,64 
However, SSA has limited access to such technologies in comparison to 
HICs. A recent review by Lakshmanan and Mbanze showed that SSA has 
about 0.3 MRI units per million people, with only eight countries having 
the capacity to provide cardiac MRI.65 Most of the scanners were 
concentrated in the private sector and training centres in South Africa. 
This underscores the critical need for improved diagnostic tools to 
enhance HF care in SSA.

Table 1: Health Systems for Heart Failure in Sub-Saharan Africa: Challenges and Solutions

Domain Challenges Improvement Strategies
Policy •	 Lack of HF-specific guidelines and targets in existing 

healthcare policies.
•	 Need for policies to support comprehensive HF care 

education and reform rigid systems, including 
decentralising HF services beyond tertiary and urban 
centres.

•	 Lack of policies addressing environmental factors such as 
pollution and the built environment, which exacerbate 
NCDs and contribute to adverse cardiovascular health 
outcomes.

•	 Develop context-specific CVD policies for HF management in different SSA 
countries, incorporating health education, lifestyle awareness and risk factor 
management early in school curriculums.

•	 Broad stakeholder engagement in iterative policy development, including 
expanding the capacity of existing infectious disease care structures and enacting 
legislation to fund and protect healthcare access and infrastructure development.

•	 Strengthen research and continuous disease surveillance to facilitate early 
interventions and mitigate the impacts of emerging and endemic diseases.

Healthcare financing •	 Competing demands for economic resource allocation 
leading to a failure to allocate at least 15% of the total 
government budget towards healthcare in alignment with 
the Abuja Declaration.

•	 Limited health insurance coverage and high out-of-pocket 
expenses.

•	 Lack of data on HF management costs to guide resource 
allocation.

•	 Improve resource allocation and accountability towards NCDs and HF by 
recalibrating economic models and factoring in rapidly shifting epidemiologic 
trends.

•	 Expand comprehensive public health insurance and strengthen universal health 
access, including bridge funding to mitigate long-term impacts of catastrophic 
spending associated with HF.

•	 Enable robust economic studies on HF management costs to guide resource 
allocation and market-shaping strategies.

System capabilities •	 Severe shortage of healthcare professionals and HF 
specialists and training centres.

•	 Unstable GDMT supply chain including unaffordability and 
inaccessibility of therapies.

•	 Inadequate HF diagnostic capacity, including shortages of 
X-rays, echo- and electrocardiography, natriuretic 
peptides and advanced cardiac imaging modalities.

•	 Expand healthcare workforce through task shifting and improved training programs 
using digital technology and clinical decision support tools.

•	 Regularly update the essential drug list and digitise procurement systems, ensuring 
forecasting and ability to predict the future patterns and demands of GDMT to 
optimise GDMT inventory and supply chain readiness.

•	 Equip primary healthcare centres for early HF detection and referral, adopting 
interoperable electronic medical records and deploying artificial intelligence to 
improve HF diagnostic and care capabilities.

CVDs = cardiovascular diseases; GDMT = guideline-directed medical therapy; HF = heart failure; NCD = non-communicable diseases; SSA = sub-Saharan Africa.
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SSA is on course to become the most populated continent with the 
highest burden of HF and other CVDs. Given the complexity of HF as a 
syndrome, and the heterogeneity of this disease in the African region, 
deploying advanced clinical decision support tools could improve HF care 
access and quality. Evaluating the diagnostic accuracy of AI-assisted 
clinical decision support systems, Choi et al. found a 98.3% concordance 
rate between HF specialists and AI in diagnosing HF.66 Muhammad et al., 
using an AI computational model with 10 machine learning classification 
algorithms, reported diagnostic accuracy ranging from 82.33% to 92.08%, 
with an area under the curve between 91.89% and 97.92% across the 
models.55 This evidence suggests that AI is able to integrate large 
datasets, improve diagnostic accuracy, predict HF outcomes and aid in 
optimising HF treatment strategies.67,68 However, AI adoption in SSA lags 
far behind HICs due to a scarcity of resources, hence, the need to test 
their validity and efficacy in SSA’s unique HF patient population before 
widespread adoption can be recommended.

Strategies for Better Heart Failure 
Care in Sub-Saharan Africa
There is an urgent need to address the ballooning burden of HF in SSA. 
Besides, it is imperative that HF is recognised as a significant cause of 
CVD and CVD-related mortality. Pressing domain-specific interventions 
should be implemented, ensuring an improved HF system of care that is 
also resilient to the emerging global causes of CVD morbidity and 
mortality, such as climate change and air pollution in SSAs. Country-
specific policies are urgently needed, including improved reporting of HF 
patient outcomes, improved uptake of GDMT, the establishment of 
registries and data linkages for HF and improved transition and referral 
systems across different settings.

Given the prohibitive cost of treating HF and other CVDs, governments 
should expand public health insurance systems through innovative health 
financing mechanisms so that all HF patients can access necessary 
services without financial catastrophe. National budget allocations should 
be increased to at least meet the targets of the Abuja declaration with 
transparent and sustainable accountability systems.31 HF medications, 
including GDMT, should be listed as essential medications in line with the 
WHO’s latest model list and fully covered by national insurance systems 
across the care continuum.69

Strengthening health systems in SSA requires expanding workforce 
capabilities through innovative task shifting and technology-supported 
clinical decision-making, especially in low-resource settings. Task shifting, 
defined by the WHO as “a process whereby specific tasks are moved, 
where appropriate, to health workers with shorter training and fewer 
qualifications”, has the potential to bridge critical workforce gaps.70–72 
Training community health workers and nurses to recognise HF signs and 
symptoms, providing basic education and facilitating early referral to 
healthcare facilities could improve early HF detection and management. 
In Guatemala, Mexico, South Africa and Bangladesh, community health 
workers improved early referrals and management of patients with 
hypertension and other CVDs.73 In Rwanda, community nurse-led 
diagnosis and care of HF improved HF mortality from 38.8% to 27.1% 
during a 10-year study period.74 Coupled with improved patient education 
and empowerment, task shifting and task sharing should be embedded 

within existing HF policies.

Health systems in SSA need to develop decentralised, multidisciplinary care 
models to improve HF care capacity. Establishing multilateral or public-
private partnerships, along with centralised procurement systems, is 
imperative. To ensure consistent access to GDMT, policies should support 
regular updates to essential drug lists, digitisation of procurement systems 
and forecasting. These strategies would strengthen primary healthcare 
services for HF in SSA, making them more widely available and accessible.75,76

HF research, training and innovation centres can be empowered by 
adequate resource allocation and the establishment of policies addressing 
the paucity of epidemiological data on HF. Research, training and 
innovation will accelerate prevention, diagnosis, treatment and monitoring 
capacity, particularly in SSA where comprehensive HF services are 
geographically dispersed and scarce. Digital tools such as AI offer great 
promise in expanding access to expert HF care services and tailored 
patient education, thereby improving care and addressing the healthcare 
workforce shortage in SSA. Nurturing such innovation is pivotal for the 
establishment of holistic and resilient healthcare systems.77 Table 1 
highlights some challenges of systems of HF care in SSA and potential 
innovative solutions.

Conclusion
Sub-Saharan Africa is experiencing an epidemiological and demographic 
transition characterised by an increasing NCD burden. CVDs are emerging 
as a leading cause of morbidity and mortality, with HF as a principal 
contributor. Notably, the clinical profile of HF in SSA is unique as it affects 
relatively younger persons in their third to fifth decades of life, depriving 
SSA of its economic powerhouse. SSA still suffers a fragile health system 
incapable of effectively managing the ballooning burden of HF: policies 
failing to comprehensively address HF and the debilitating effects of climate 
change on cardiovascular health; insufficient financial coverage and 
protection; a severe healthcare workforce shortage; the limited availability, 
accessibility and affordability of GDMT; and underdeveloped biomedical 
devices and healthcare innovation. There is an urgent need to strengthen 
and integrate health policies, financing, health system capabilities and 
innovation to establish resilient health systems to tackle the burden of HF 
and other emerging NCD risk factors across the care continuum. 

Clinical Perspective
•	 Heart failure (HF) is an important contributor to cardiovascular 

disease- and non-communicable disease-related mortality in 
sub-Saharan Africa (SSA).

•	 HF care systems in SSA are burdened by inadequate policies, 
poor funding and financial protection, suboptimal system 
capabilities and siloed efforts in care delivery across the disease 
continuum.

•	 Innovative patient-centred care models, which integrate policies, 
health financing and system capabilities through technology 
alongside research, training and environmental adaptation, are 
crucial to improving HF care and non-communicable disease 
outcomes in SSA.

1.	 Stower H. A disease transition in sub-Saharan Africa. Nat 
Med 2019;25:1647. https://doi.org/10.1038/s41591-019-0659-
0; PMID: 31700178.

2.	 Cappuccio FP, Miller MA. Cardiovascular disease and 
hypertension in sub-Saharan Africa: burden, risk and 

interventions. Intern Emerg Med 2016;11:299–305. https://doi.
org/10.1007/s11739-016-1423-9; PMID: 27001886.

3.	 Amegah AK. Tackling the growing burden of cardiovascular 
diseases in sub-Saharan Africa. Circulation 2018;138:2449–
51. https://doi.org/10.1161/CIRCULATIONAHA.118.037367; 

PMID: 30571350.
4.	 Alhuneafat L, Al Taani O, Elhamdani A, et al. Abstract 16267: 

Burden of cardiovascular disease in sub-Saharan Africa. 
Circulation 2023;148(Suppl 1):16267. https://doi.org/10.1161/
circ.148.suppl_1.16267.

https://doi.org/10.1038/s41591-019-0659-0
https://doi.org/10.1038/s41591-019-0659-0
https://doi.org/10.1007/s11739-016-1423-9
https://doi.org/10.1007/s11739-016-1423-9
https://doi.org/10.1161/CIRCULATIONAHA.118.037367
https://doi.org/10.1161/circ.148.suppl_1.16267
https://doi.org/10.1161/circ.148.suppl_1.16267


Heart Failure in Sub-Saharan Africa: Systems of Care

JOURNAL OF ASIAN PACIFIC SOCIETY OF CARDIOLOGY
www.JAPSCjournal.com

5.	 Bulto LN, Hendriks JM. The burden of cardiovascular 
disease in Africa: prevention challenges and opportunities 
for mitigation. Eur J Cardiovasc Nurs 2024;23:e88–90. https://
doi.org/10.1093/EURJCN/ZVAD134; PMID: 38109779.

6.	 Alhuneafat L, Ta’ani OA, Tarawneh T, et al. Burden of 
cardiovascular disease in sub-Saharan Africa, 1990–2019: 
an analysis of the Global Burden of Disease Study. Curr Probl 
Cardiol 2024;49:102557. https://doi.org/10.1016/J.
CPCARDIOL.2024.102557; PMID: 38554891.

7.	 Yuyun MF, Sliwa K, Kengne AP, et al. Cardiovascular 
diseases in sub-Saharan Africa compared to high-income 
countries: an epidemiological perspective. Glob Heart 
2020;15:15. https://doi.org/10.5334/gh.403; PMID: 32489788.

8.	 Callender T, Woodward M, Roth G, et al. Heart failure care in 
low- and middle-income countries: a systematic review and 
meta-analysis. PLoS Med 2014;11:e1001699. https://doi.
org/10.1371/journal.pmed.1001699; PMID: 25117081.

9.	 Dokainish H, Teo K, Zhu J, et al. Heart failure in Africa, Asia, 
the Middle East and South America: the INTER-CHF study. 
Int J Cardiol 2016;204:133–41. https://doi.org/10.1016/j.
ijcard.2015.11.183; PMID: 26657608.

10.	 Agbor VN, Ntusi NAB, Noubiap JJ. An overview of heart 
failure in low- and middle-income countries. Cardiovasc 
Diagn Ther 2020;10:244–51. https://doi.org/10.21037/
CDT.2019.08.03; PMID: 32420107.

11.	 Wei S, Miranda JJ, Mamas MA, et al. Sex differences in the 
etiology and burden of heart failure across country income 
level: analysis of 204 countries and territories 1990–2019. 
Eur Heart J Qual Care Clin Outcomes 2023;9:662–72. https://
doi.org/10.1093/ehjqcco/qcac088; PMID: 36577147.

12.	 Ogah S, Adebiyi A, Sliwa K. Heart failure in Sub-Saharan 
Africa. In: Rescigno G, Firstenberg MS, eds. Topics in heart 
failure management. IntechOpen, 2019. https://doi.
org/10.5772/intechopen.82416.

13.	 Karaye KM, Dokainish H, ElSayed A, et al. Clinical profiles 
and outcomes of heart failure in five African countries: 
results from INTER-CHF study. Glob Heart 2021;16:50. https://
doi.org/10.5334/gh.940; PMID: 34381672.

14.	 Damasceno A, Mayosi BM, Sani M, et al. The causes, 
treatment, and outcome of acute heart failure in 1006 
Africans from 9 countries. Arch Intern Med 2012;172:1386–94. 
https://doi.org/10.1001/archinternmed.2012.3310; 
PMID: 22945249.

15.	 Taryètba André AS, Théodore B, Jean EB, et al. Prognosis of 
peripartum cardiomyopathy in sub-Saharan Africa (Burkina 
Faso South-West PPCM register). J Cardiol CardioVasc Med 
2020;5:109–13. https://doi.org/10.29328/journal.
jccm.1001096.

16.	 Sliwa K, Viljoen CA, Hasan B, Ntusi NAB. Nutritional heart 
disease and cardiomyopathies: JACC focus Seminar 4/4. J 
Am Coll Cardiol 2023;81:187–202. https://doi.org/10.1016/J.
JACC.2022.08.812; PMID: 36599756.

17.	 Ogah OS, Falase AO. Cardiomyopathies in sub-Saharan 
Africa: hypertensive heart disease (cardiomyopathy), 
peripartum cardiomyopathy and HIV-associated 
cardiomyopathy. In: Kirali K, ed. Cardiomyopathies – types and 
treatments. IntechOpen, 2017. https://doi.org/10.5772/67023.

18.	 Shaboodien G, Spracklen TF, Kamuli S, et al. Genetics of 
inherited cardiomyopathies in Africa. Cardiovasc Diagn Ther 
2020;10:262–78. https://doi.org/10.21037/CDT.2019.10.03; 
PMID: 32420109.

19.	 Dokainish H, Teo K, Zhu J, et al. Global mortality variations 
in patients with heart failure: results from the International 
Congestive Heart Failure (INTER-CHF) prospective cohort 
study. Lancet Glob Health 2017;5:e665–72. https://doi.
org/10.1016/S2214-109X(17)30196-1; PMID: 28476564.

20.	 Bloomfield GS, Barasa FA, Doll JA, Velazquez EJ. Heart 
failure in sub-Saharan Africa. Curr Cardiol Rev 2013;9:157–73. 
https://doi.org/10.2174/1573403X11309020008; 
PMID: 23597299.

21.	 UN. Young people’s potential, the key to Africa’s sustainable 
development. 2024. https://www.un.org/ohrlls/news/young-
people%E2%80%99s-potential-key-africa%E2%80%99s-
sustainable-development (accessed 3 July 2024). 

22.	 Foroutan F, Rayner DG, Ross HJ, et al. Global comparison of 
readmission rates for patients with heart failure. J Am Coll 
Cardiol 2023;82:430–44. https://doi.org/10.1016/J.
JACC.2023.05.040; PMID: 37495280.

23.	 Ayenew B, Kumar P, Hussein A, et al. Heart failure drug 
classes and 30-day unplanned hospital readmission among 
patients with heart failure in Ethiopia. J Pharm Health Care Sci 
2023;9:49. https://doi.org/10.1186/s40780-023-00320-y; 
PMID: 38012803. 

24.	 Walli-Attaei M, Joseph P, Johansson I, et al. Characteristics, 
management, and outcomes in women and men with 
congestive heart failure in 40 countries at different 
economic levels: an analysis from the Global Congestive 
Heart Failure (G-CHF) registry. Lancet Glob Health 
2024;12:e396–405. https://doi.org/10.1016/S2214-
109X(23)00557-0; PMID: 38218197.

25.	 Appiah LT, Nguah SB, Opare-Addo PA, et al. Cost and 
outcomes of acute cardiovascular disease hospitalizations 
in a tertiary hospital in Ghana. Alex J Med 2023;59:42–7. 
https://doi.org/10.1080/20905068.2023.2222474.

26.	 WHO. Everybody’s business. Strengthening health systems to 
improve health outcomes. Geneva: WHO, 2007. https://www.
who.int/publications/i/item/everybody-s-business----
strengthening-health-systems-to-improve-health-outcomes 
(accessed 7 July 2024). 

27.	 WHO. Comprehensive global monitoring framework and targets 
for the prevention and control of noncommunicable diseases. 
Sixty-sixth World Health Assembly. Geneva: WHO, 2013. https://
apps.who.int/gb/ebwha/pdf_files/wha66/a66_8-en.pdf 
(accessed 7 July 2024). 

28.	 WHO. Targets of sustainable development Goal 3. Geneva: 
WHO, 2023. https://www.who.int/europe/about-us/our-work/
sustainable-development-goals/targets-of-sustainable-
development-goal-3 (accessed 25 January 2023).

29.	 World Heart Federation. World heart vision 2030: driving policy 
change. Geneva: WHO, 2022. https://world-heart-federation.
org/wp-content/uploads/World-Heart-Vision-2030.pdf 
(accessed 7 July 2024) 

30.	 WHO. World health statistics 2024: monitoring health for the 
SDGs, sustainable development goals. Geneva: WHO, 2024. 
https://iris.who.int/bitstream/hand
le/10665/376869/9789240094703-eng.pdf?sequence=1 
(accessed 7 July 2024) 

31.	 WHO. Public financing for health in Africa: from Abuja to the 
SDGs. Geneva: WHO, 2016. https://www.afro.who.int/sites/
default/files/2017-06/WHO-HIS-HGF-Tech.Report-16.2-eng.
pdf (accessed 9 July 2024) 

32.	 Muniu S, Hakizinka I. Advancing health financing and 
universal health coverage in Africa: the role of civil society. 
Global Fund Observer 2024;(447):6.

33.	 Agyepong IA, Sewankambo N, Binagwaho A, et al. The path 
to longer and healthier lives for all Africans by 2030: the 
Lancet Commission on the future of health in sub-Saharan 
Africa. Lancet 2017;390:2803–59. https://doi.org/10.1016/
S0140-6736(17)31509-X; PMID: 28917958.

34.	 Jowett M, Brunal MP, Flores G, Cylus J. Spending targets for 
health: no magic number. Health Financing Working Paper No. 
1. Geneva: WHO, 2016. https://iris.who.int/bitstream/
handle/10665/250048/WHO-HIS-HGF-HFWorkingPaper-16.1-
eng.pdf (accessed 9 July 2024). 

35.	 Adeniji FIP, Obembe TA. Cardiovascular disease and its 
implication for higher catastrophic health expenditures 
among households in sub-Saharan Africa. J Health Econ 
Outcomes Res 2023;10:59–67. https://doi.
org/10.36469/001c.70252; PMID: 36945240.

36.	 Karamagi HC, Njuguna D, Kidane SN, et al. Financing health 
system elements in Africa: a scoping review. PLoS One 
2023;18:e0291371. https://doi.org/10.1371/JOURNAL.
PONE.0291371; PMID: 37703243.

37.	 Ogah OS, Stewart S, Onwujekwe OE, et al. Economic 
burden of heart failure: investigating outpatient and 
inpatient costs in Abeokuta, Southwest Nigeria. PLoS One 
2014;9:e113032. https://doi.org/10.1371/journal.pone.0113032; 
PMID: 25415310.

38.	 Aminde LN, Dzudie A, Mapoure YN, et al. Estimation and 
determinants of direct medical costs of ischaemic heart 
disease, stroke and hypertensive heart disease: evidence 
from two major hospitals in Cameroon. BMC Health Serv Res 
2021;21:140. https://doi.org/10.1186/S12913-021-06146-4; 
PMID: 33579273.

39.	 Gager GM, Gelbenegger G, Jilma B, et al. Cardiovascular 
outcome in patients treated with sglt2 inhibitors for heart 
failure: a meta-analysis. Front Cardiovasc Med 2021;8:691907. 
https://doi.org/10.3389/fcvm.2021.691907; PMID: 34336954.

40.	 World Health Organization. The state of the health workforce in 
the WHO African region. Brazzaville, Republic of Congo: WHO 
Regional Office for Africa, 2021. https://iris.who.int/bitstream/
handle/10665/348855/9789290234555-eng.pdf (accessed 9 
July 2024).

41.	 Boniol M, Kunjumen T, Nair TS, et al. The global health 
workforce stock and distribution in 2020 and 2030: a threat 
to equity and universal health coverage? BMJ Glob Heal 
2022;7:e009316. https://doi.org/10.1136/bmjgh-2022-
009316; PMID: 35760437.

42.	 WHO. Health workforce: the health workforce crisis. Geneva: 
WHO, 2009. https://www.who.int/news-room/questions-and-
answers/item/q-a-on-the-health-workforce-crisis (accessed 
9 July 2024).

43.	 WHO. Working for health and growth: investing in the health 
workforce. Geneva: WHO, 2016. https://iris.who.int/bitstre
am/10665/250047/1/9789241511308-eng.pdf (accessed 10 
July 2024).

44.	 Gonçalves MAA, Morais H, de Oliveira GMM, Mesquita CT. 
Challenges and perspectives for cardiology in the 
developing world: joint views from Africa and Latin America. 
Int J Cardiovasc Sci 2024;37. https://doi.org/10.36660/

IJCS.20240002.
45.	 Talle MA, Bonny A, Scholtz W, et al. Status of cardiac 

arrhythmia services in Africa in 2018: a PASCAR Sudden 
Cardiac Death Task Force report. Cardiovasc J Afr 
2018;29:115–21. https://doi.org/10.5830/CVJA-2018-027; 
PMID: 29745966.

46.	 McDonagh TA, Metra M, Adamo M, et al. Focused update of 
the 2021 ESC guidelines for the diagnosis and treatment of 
acute and chronic heart failure. Eur Heart J 2023;44:3627–
39. https://doi.org/10.1093/eurheartj/ehad195; 
PMID: 37622666.

47.	 Van Spall HGC, Fonarow GC, Mamas MA. Underutilization of 
guideline-directed medical therapy in heart failure: can 
digital health technologies PROMPT change? J Am Coll 
Cardiol 2022;79:2214–8. https://doi.org/10.1016/j.
jacc.2022.03.351; PMID: 35385797.

48.	 Harrison MA, Marfo AFA, Annan A, Ankrah DNA. Access to 
cardiovascular medicines in low- and middle-income 
countries: a mini review. Glob Health Res Policy 2023;8:17. 
https://doi.org/10.1186/s41256-023-00301-6; 
PMID: 37221559.

49.	 Averbuch T, Esfahani M, Khatib R, et al. Pharmaco-
disparities in heart failure: a survey of the affordability of 
guideline recommended therapy in 10 countries. ESC Heart 
Fail 2023;10:3152–63. https://doi.org/10.1002/ehf2.14468; 
PMID: 37646297.

50.	 Boudreaux C, Barango P, Adler A, et al. Addressing severe 
chronic NCDs across Africa: measuring demand for the 
Package of Essential Non-communicable disease 
Interventions-Plus (PEN-Plus). Health Policy Plan 
2022;37:452–60. https://doi.org/10.1093/heapol/czab142; 
PMID: 34977932.

51.	 Zhang Z, Wang C, Tu T, et al. Advancing guideline-directed 
medical therapy in heart failure: overcoming challenges and 
maximizing benefits. Am J Cardiovasc Drugs 2024;24:329–42. 
https://doi.org/10.1007/s40256-024-00646-4; 
PMID: 38568400.

52.	 Agbor VN, Essouma M, Ntusi NAB, et al. Heart failure in sub-
Saharan Africa: a contemporaneous systematic review and 
meta-analysis. Int J Cardiol 2018;257:207–15. https://doi.
org/10.1016/J.IJCARD.2017.12.048; PMID: 29506693.

53.	 cWang Y, Ng K, Byrd RJ, et al. Early detection of heart 
failure with varying prediction windows by structured and 
unstructured data in electronic health records. Annu Int Conf 
IEEE Eng Med Biol Soc 2015;2015:2530–3. https://doi.
org/10.1109/EMBC.2015.7318907; PMID: 26736807.

54.	 Muhammad Y, Tahir M, Hayat M, Chong KT. Early and 
accurate detection and diagnosis of heart disease using 
intelligent computational model. Sci Rep 2020;10:19747. 
https://doi.org/10.1038/s41598-020-76635-9; 
PMID: 33184369.

55.	 Ng K, Steinhubl SR, Defilippi C, et al. Early detection of 
heart failure using electronic health records: practical 
implications for time before diagnosis, data diversity, data 
quantity, and data density. Circ Cardiovasc Qual Outcomes 
2016;9:649–58. https://doi.org/10.1161/
CIRCOUTCOMES.116.002797; PMID: 28263940.

56.	 Obidi EC. Challenges in early diagnosis of heart failure in 
sub Saharan Africa – a review. Jos J Med 2023;17:37–51.

57.	 Gallagher J, McDonald K, Ledwidge M, Watson CJ. Heart 
failure in sub-Saharan Africa. Card Fail Rev 2018;4:21–4. 
https://doi.org/10.15420/cfr.2018:4:1; PMID: 29892471.

58.	 Gtif I, Bouzid F, Charfeddine S, et al. Heart failure disease: 
an African perspective. Arch Cardiovasc Dis 2021;114:680–90. 
https://doi.org/10.1016/J.ACVD.2021.07.001; PMID: 34563468.

59.	 Carlson S, Duber HC, Achan J, et al. Capacity for diagnosis 
and treatment of heart failure in sub-Saharan Africa. Heart 
2017;103:1874–9. https://doi.org/10.1136/
heartjnl-2016-310913; PMID: 28490619.

60.	 Bukhman AK, Nsengimana VJP, Lipsitz MC, et al. Diagnosis 
and management of acute heart failure in sub-Saharan 
Africa. Curr Cardiol Rep 2019;21:120. https://doi.org/10.1007/
s11886-019-1200-2; PMID: 31473827.

61.	 Magaa-Serrano JA, Almahmeed W, Gomez E, et al. 
Prevalence of heart failure with preserved ejection fraction 
in Latin American, middle eastern, and North African regions 
in the I PREFER study (Identification of patients with Heart 
Failure and PREserved systolic Function: an Epidemiological 
Regional study). Am J Cardiol 2011;108:1289–96. https://doi.
org/10.1016/j.amjcard.2011.06.044; PMID: 22000627.

62.	 Kim SR, Park SM. Role of cardiac imaging in management of 
heart failure. Korean J Intern Med 2023;38:607–19. https://
doi.org/10.3904/kjim.2023.262; PMID: 37641801.

63.	 Gosling RC, Al-Mohammad A. The role of cardiac imaging in 
heart failure with reduced ejection fraction. Card Fail Rev 
2022;8:e22. https://doi.org/10.15420/cfr.2021.33; 
PMID: 35815258.

64.	 Lakshmanan S, Mbanze I. A comparison of cardiovascular 
imaging practices in Africa, North America, and Europe: two 
faces of the same coin. Eur Heart J Imaging Methods Pract 

https://doi.org/10.1093/EURJCN/ZVAD134
https://doi.org/10.1093/EURJCN/ZVAD134
https://doi.org/10.1016/J.CPCARDIOL.2024.102557
https://doi.org/10.1016/J.CPCARDIOL.2024.102557
https://doi.org/10.5334/gh.403
https://doi.org/10.1371/journal.pmed.1001699
https://doi.org/10.1371/journal.pmed.1001699
https://doi.org/10.1016/j.ijcard.2015.11.183
https://doi.org/10.1016/j.ijcard.2015.11.183
https://doi.org/10.21037/CDT.2019.08.03
https://doi.org/10.21037/CDT.2019.08.03
https://doi.org/10.1093/ehjqcco/qcac088
https://doi.org/10.1093/ehjqcco/qcac088
https://doi.org/10.5772/intechopen.82416
https://doi.org/10.5772/intechopen.82416
https://doi.org/10.5334/gh.940
https://doi.org/10.5334/gh.940
https://doi.org/10.1001/archinternmed.2012.3310
https://doi.org/10.29328/journal.jccm.1001096
https://doi.org/10.29328/journal.jccm.1001096
https://doi.org/10.1016/J.JACC.2022.08.812
https://doi.org/10.1016/J.JACC.2022.08.812
https://doi.org/10.5772/67023
https://doi.org/10.21037/CDT.2019.10.03
https://doi.org/10.1016/S2214-109X(17)30196-1
https://doi.org/10.1016/S2214-109X(17)30196-1
https://doi.org/10.2174/1573403X11309020008
https://www.un.org/ohrlls/news/young-people%E2%80%99s-potential-key-africa%E2%80%99s-sustainable-development
https://www.un.org/ohrlls/news/young-people%E2%80%99s-potential-key-africa%E2%80%99s-sustainable-development
https://www.un.org/ohrlls/news/young-people%E2%80%99s-potential-key-africa%E2%80%99s-sustainable-development
https://doi.org/10.1016/J.JACC.2023.05.040
https://doi.org/10.1016/J.JACC.2023.05.040
https://doi.org/10.1186/s40780-023-00320-y
https://doi.org/10.1016/S2214-109X(23)00557-0
https://doi.org/10.1016/S2214-109X(23)00557-0
https://doi.org/10.1080/20905068.2023.2222474
https://www.who.int/publications/i/item/everybody-s-business----strengthening-health-systems-to-improve-health-outcomes
https://www.who.int/publications/i/item/everybody-s-business----strengthening-health-systems-to-improve-health-outcomes
https://www.who.int/publications/i/item/everybody-s-business----strengthening-health-systems-to-improve-health-outcomes
https://apps.who.int/gb/ebwha/pdf_files/wha66/a66_8-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/wha66/a66_8-en.pdf
https://www.who.int/europe/about-us/our-work/sustainable-development-goals/targets-of-sustainable-development-goal-3
https://www.who.int/europe/about-us/our-work/sustainable-development-goals/targets-of-sustainable-development-goal-3
https://www.who.int/europe/about-us/our-work/sustainable-development-goals/targets-of-sustainable-development-goal-3
https://world-heart-federation.org/wp-content/uploads/World-Heart-Vision-2030.pdf
https://world-heart-federation.org/wp-content/uploads/World-Heart-Vision-2030.pdf
https://iris.who.int/bitstream/handle/10665/376869/9789240094703-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/376869/9789240094703-eng.pdf?sequence=1
https://www.afro.who.int/sites/default/files/2017-06/WHO-HIS-HGF-Tech.Report-16.2-eng.pdf
https://www.afro.who.int/sites/default/files/2017-06/WHO-HIS-HGF-Tech.Report-16.2-eng.pdf
https://www.afro.who.int/sites/default/files/2017-06/WHO-HIS-HGF-Tech.Report-16.2-eng.pdf
https://doi.org/10.1016/S0140-6736(17)31509-X
https://doi.org/10.1016/S0140-6736(17)31509-X
https://iris.who.int/bitstream/handle/10665/250048/WHO-HIS-HGF-HFWorkingPaper-16.1-eng.pdf
https://iris.who.int/bitstream/handle/10665/250048/WHO-HIS-HGF-HFWorkingPaper-16.1-eng.pdf
https://iris.who.int/bitstream/handle/10665/250048/WHO-HIS-HGF-HFWorkingPaper-16.1-eng.pdf
https://doi.org/10.36469/001c.70252
https://doi.org/10.36469/001c.70252
https://doi.org/10.1371/JOURNAL.PONE.0291371
https://doi.org/10.1371/JOURNAL.PONE.0291371
https://doi.org/10.1371/journal.pone.0113032
https://doi.org/10.1186/S12913-021-06146-4
https://doi.org/10.3389/fcvm.2021.691907
https://iris.who.int/bitstream/handle/10665/348855/9789290234555-eng.pdf
https://iris.who.int/bitstream/handle/10665/348855/9789290234555-eng.pdf
https://doi.org/10.1136/bmjgh-2022-009316
https://doi.org/10.1136/bmjgh-2022-009316
https://www.who.int/news-room/questions-and-answers/item/q-a-on-the-health-workforce-crisis
https://www.who.int/news-room/questions-and-answers/item/q-a-on-the-health-workforce-crisis
https://iris.who.int/bitstream/10665/250047/1/9789241511308-eng.pdf
https://iris.who.int/bitstream/10665/250047/1/9789241511308-eng.pdf
https://doi.org/10.36660/IJCS.20240002
https://doi.org/10.36660/IJCS.20240002
https://doi.org/10.5830/CVJA-2018-027
https://doi.org/10.1093/eurheartj/ehad195
https://doi.org/10.1016/j.jacc.2022.03.351
https://doi.org/10.1016/j.jacc.2022.03.351
https://doi.org/10.1186/s41256-023-00301-6
https://doi.org/10.1002/ehf2.14468
https://doi.org/10.1093/heapol/czab142
https://doi.org/10.1007/s40256-024-00646-4
https://doi.org/10.1016/J.IJCARD.2017.12.048
https://doi.org/10.1016/J.IJCARD.2017.12.048
https://doi.org/10.1109/EMBC.2015.7318907
https://doi.org/10.1109/EMBC.2015.7318907
https://doi.org/10.1038/s41598-020-76635-9
https://doi.org/10.1161/CIRCOUTCOMES.116.002797
https://doi.org/10.1161/CIRCOUTCOMES.116.002797
https://doi.org/10.15420/cfr.2018:4:1
https://doi.org/10.1016/J.ACVD.2021.07.001
https://doi.org/10.1136/heartjnl-2016-310913
https://doi.org/10.1136/heartjnl-2016-310913
https://doi.org/10.1007/s11886-019-1200-2
https://doi.org/10.1007/s11886-019-1200-2
https://doi.org/10.1016/j.amjcard.2011.06.044
https://doi.org/10.1016/j.amjcard.2011.06.044
https://doi.org/10.3904/kjim.2023.262
https://doi.org/10.3904/kjim.2023.262
https://doi.org/10.15420/cfr.2021.33


Heart Failure in Sub-Saharan Africa: Systems of Care

JOURNAL OF ASIAN PACIFIC SOCIETY OF CARDIOLOGY
www.JAPSCjournal.com

2023;1:qyad005. https://doi.org/10.1093/ehjimp/qyad005; 
PMID: 39044787. 

65.	 Choi DJ, Park JJ, Ali T, Lee S. Artificial intelligence for the 
diagnosis of heart failure. npj Digit Med 2020;3:54. https://
doi.org/10.1038/s41746-020-0261-3; PMID: 32285014.

66.	 Yoon M, Park JJ, Hur T, et al. Application and potential of 
artificial intelligence in heart failure: past, present, and 
future. Int J Heart Fail 2024;6:11–9. https://doi.org/10.36628/
ijhf.2023.0050; PMID: 38303917.

67.	 Armoundas AA, Narayan SM, Arnett DK, et al. Use of 
artificial intelligence in improving outcomes in heart 
disease: a scientific statement from the American Heart 
Association. Circulation 2024;149:e1028–50. https://doi.
org/10.1161/CIR.0000000000001201; PMID: 38415358.

68.	 WHO. World Health Organization Model List of Essential 
Medicines: 23rd list (2023). Geneva: WHO, 2023. https://iris.
who.int/bitstream/handle/10665/371090/WHO-MHP-HPS-
EML-2023.02-eng.pdf (accessed 12 July 2024).

69.	 WHO. Task shifting: global recommendations and guidelines. 
Geneva: WHO, 2008. https://iris.who.int/bitstream/
handle/10665/43821/9789241596312_eng.pdf (accessed 12 
July 2024).

70.	 Tsofa B, Munywoki J, Guleid F, et al. Task sharing and task 
shifting: optimizing the primary health care workforce for improved 
delivery of noncommunicable disease services in Kenya. 
Brazzaville, Republic of Congo: WHO Regional Office for 
Africa, 2024. https://iris.who.int/bitstream/hand
le/10665/376079/9789290314950-eng.pdf (accessed 12 July 
2024). 

71.	 Okoroafor SC, Christmals CD. Task shifting and task sharing 
implementation in Africa: a scoping review on rationale and 
scope. Healthcare (Basel) 2023;11:1200. https://doi.
org/10.3390/healthcare11081200; PMID: 37108033.

72.	 Levitt NS, Puoane T, Denman CA, et al. Referral outcomes of 
individuals identified at high risk of cardiovascular disease 
by community health workers in Bangladesh, Guatemala, 
Mexico, and South Africa. Glob Health Action 2015;8:26318. 
https://doi.org/10.3402/GHA.V8.26318; PMID: 25854780.

73.	 Eberly LA, Rusingiza E, Park PH, et al. 10-year heart failure 
outcomes from nurse-driven clinics in rural sub-Saharan 
Africa. J Am Coll Cardiol 2019;73:977–80. https://doi.
org/10.1016/J.JACC.2018.12.028; PMID: 30819366.

74.	 Harris P, Juga E, Bay N, et al. Empowering frontline primary 
healthcare workers in a global health partnership training of 

trainers intervention to strengthen the prevention and 
control of cardiovascular disease in Mozambique. Glob Heart 
2022;17:51. https://doi.org/10.5334/gh.1052; PMID: 36051314.

75.	 Ojji DB, Lamont K, Ojji OI, et al. Primary care in the 
prevention, treatment and control of cardiovascular disease 
in sub-Saharan Africa. Cardiovasc J Afr 2017;28:251–6. 
https://doi.org/10.5830/CVJA-2016-082; PMID: 28752890.

76.	 World Health Organization. Operational framework for building 
climate resilient health systems. Geneva: WHO, 2015. https://
iris.who.int/bitstream/handle/10665/189951/9789241565073_
eng.pdf (accessed 13 July 2024). 

77.	 Tromp J, Bamadhaj S, Cleland JGF, et al. Post-discharge 
prognosis of patients admitted to hospital for heart failure 
by world region, and national level of income and income 
disparity (REPORT-HF): a cohort study. Lancet Glob Health 
2020;8:e411–22. https://doi.org/10.1016/S2214-
109X(20)30004-8; PMID: 32087174.

78.	 Savarese G, Becher PM, Lund LH, et al. Global burden of 
heart failure: a comprehensive and updated review of 
epidemiology. Cardiovasc Res 2023;118:3272–87. https://doi.
org/10.1093/cvr/cvac013; PMID: 35150240.

https://doi.org/10.1093/ehjimp/qyad005
https://doi.org/10.1038/s41746-020-0261-3
https://doi.org/10.1038/s41746-020-0261-3
https://doi.org/10.36628/ijhf.2023.0050
https://doi.org/10.36628/ijhf.2023.0050
https://doi.org/10.1161/CIR.0000000000001201
https://doi.org/10.1161/CIR.0000000000001201
https://iris.who.int/bitstream/handle/10665/371090/WHO-MHP-HPS-EML-2023.02-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/371090/WHO-MHP-HPS-EML-2023.02-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/371090/WHO-MHP-HPS-EML-2023.02-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/43821/9789241596312_eng.pdf
https://iris.who.int/bitstream/handle/10665/43821/9789241596312_eng.pdf
https://iris.who.int/bitstream/handle/10665/376079/9789290314950-eng.pdf
https://iris.who.int/bitstream/handle/10665/376079/9789290314950-eng.pdf
https://doi.org/10.3390/healthcare11081200
https://doi.org/10.3390/healthcare11081200
https://doi.org/10.3402/GHA.V8.26318
https://doi.org/10.1016/J.JACC.2018.12.028
https://doi.org/10.1016/J.JACC.2018.12.028
https://doi.org/10.5334/gh.1052
https://doi.org/10.5830/CVJA-2016-082
https://iris.who.int/bitstream/handle/10665/189951/9789241565073_eng.pdf
https://iris.who.int/bitstream/handle/10665/189951/9789241565073_eng.pdf
https://iris.who.int/bitstream/handle/10665/189951/9789241565073_eng.pdf
https://doi.org/10.1016/S2214-109X(20)30004-8
https://doi.org/10.1016/S2214-109X(20)30004-8
https://doi.org/10.1093/cvr/cvac013
https://doi.org/10.1093/cvr/cvac013

