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Abstract

Objective: With the increasing burden of heart failure (HF) in the Middle East Region and Africa (MEA), it is
imperative to shift the focus to prevention and early detection of cardiovascular diseases. We present a broad consensus
of the real-world challenges and strategic recommendations for optimising HF care in the MEA region.
Method: To bridge the gaps in awareness, prevention, and diagnosis of HF, an assembly of experts from MEA shared

their collective opinions on the urgent unmet needs.
Results: Lack of awareness in the community, high prevalence of risk factors, poor accessibility and affordability of

care and diagnostics are the major barriers for delayed or missed diagnosis of HF in MEA. Enhancing patient awareness,
through digital or social media campaigns, alongside raising knowledge of healthcare providers and policymakers with
training programmes, can pave the way for influencing policy decisions and implementation of robust HF programmes.
Multicountry registries can foster development of guidelines factoring in local challenges and roadblocks for HF care.
Region-specific guidelines including simplified diagnostic algorithms can provide a blueprint of care for early detection
of at-risk patients and facilitate efficient referral, thus mitigating clinician “therapeutic inertia.” Multidisciplinary care
teams and HF clinics with expanded role of nurses can streamline lifestyle modification and optimum control of dys-
lipidaemia, blood pressure, and glycaemia through guideline-recommended prevention therapies such as sodium-
glucose co-transporter-2 inhibitorsdthus supporting pleiotropic effects in high-risk populations.
Conclusion: Development of regional guidelines, enhancing awareness, leveraging digital technology, and commit-

ment for adequate funding and reimbursement is pivotal for overcoming structural and health system-related barriers in
the MEA region.
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1. Introduction

H eart failure (HF) is a multifaceted clinical
syndrome with numerous aetiologies

including, but not limited to, coronary artery dis-
ease, previous myocardial infarction, hypertension,
valvular heart disease, cardiomyopathy, rheumatic
heart disease and diabetes. HF with reduced ejec-
tion fraction (HFrEF) (left ventricular ejection frac-
tion [LVEF] <40%) is influenced by diverse genetic,
environmental risk factors, and comorbidities. With
a global prevalence of 64.34 million cases and 9.91
million years lost due to disability, HF has a 1-year
mortality rate of 17.4% in acute HF and 7.2% in
chronic stable HF [1,2]. About 17%e45% of patients
admitted in hospital with HF die within one year of
admission, thus HF has worse survival outcomes
compared to common cancers such as prostate and
breast [3,4]. The International Congestive Heart
Failure (INTER-CHF) cohort study reported a 1-year
mortality rate of 16$5%d highest in Africa (34%)
and India (23%), and lowest in China (7%), South
America (9%), and the Middle East (9%) [5].
Approximately 1 in 5 people in general population
after 40 years of age is expected to develop HF at
some point in their lifetime [6]. The linear relation-
ship between socio-demographic index and HF
mortality foretell an enhanced risk for low- and
middle-income countries [7]. The wide variations in
epidemiology, risk factors, clinical interventions,
and availability of resources across geographies
warrant better insights into the region-specific
practices for HFd to understand the determinants
and precipitants in terms of patient outcomes.
Although HF management is a common unmet
need for the Middle East Region and Africa (MEA),
diverse socioeconomic strata in this population may
lead to region-specific limitations and unmet needs.
To identify the current gaps and unmet needs for
HF care in the MEA region, a multidisciplinary
meeting with experts from different countries across
the region was convened. The panel aimed to gain
insights on the real-world challenges in HF aware-
ness, prevention and diagnosis, and contribute re-
gion-specific strategic recommendations for
optimising HF care and enhancing patient support.

2. Consensus methodology

The MEA steering committee meeting held on 05
December 2020 included a team of 14 members with
expertise in the management of HF across the MEA
region (Kenya [n ¼ 1], South Africa [n ¼ 1], Egypt
[n ¼ 2], Iraq [n ¼ 1], Jordan [n ¼ 1], Kuwait [n ¼ 1],
Lebanon [n ¼ 1], Morocco [n ¼ 1], Saudi Arabia

[n ¼ 2], Turkey [n ¼ 2] and United Arab Emirates
[UAE] [n ¼ 1]) (Fig. 1).
The moderator-led sessions encompassed a

comprehensive presentation of the current and future
perspectives of HF in theMEA countries, followed by
a discussion wherein the experts individually shed
light on region-specific challenges in HF screening,
diagnosis and management. The gap analyses was
followed by a brainstorming session where the ex-
perts thenpresentedpossible solutionsandsuggested
strategic recommendations,basedon their experience
in the HF arena. These responses were assimilated
and a thematic analyses was performed to precisely
categorise the region-specific recommendations.

3. Burden of heart failure in MEA

The age-standardised prevalence rates (per
100 000) of HF for MEA (972.3) are relatively higher
compared to the global average (831.0) and other
developed countries from Western Europe (811.7)
and Southeast Asia (655.0) [8] (Table 1). Gulf CARE
registry, including seven Middle Eastern countries,
reported that 59% of the patients had HFrEF, 21%
had HF with midrange ejection fraction (HFmrEF,
LVEF 40%e50%) and 20% had HF with preserved
ejection fraction (HFpEF, LVEF >50%) [9]. Under-
representation of HFpEF (<30%) of the whole pop-
ulation of HF is reported in MEA region [10,11].
There are wide inter- and intra-regional disparities

List of abbreviations

ESC-HF-LT European Society of Cardiology Heart
Failure Long-Term Registry

HEARTS Heart function assessment registry trial
HF Heart failure
HFrEF Heart failure with reduced ejection fraction
HFmrEF HF with midrange ejection fraction
HFpEF HF with preserved ejection fraction
INTER-CHF International Congestive Heart Failure
MACE Major adverse cardiovascular events
MEA Middle East Region and Africa
MENA Middle East and North Africa
NICE National Institute for Health and Care Excellence
NT proBNP N-terminal pro b -type natriuretic

peptide
NYHA New York Heart Association
PEACE Program for the Evaluation and Management of

the Cardiac Events
SPRINT Systolic Blood Pressure Intervention Trial
SSA Sub-Saharan Africa
WATCH-DM (Weight [body mass index], Age, hy-

pertension, Creatinine, high density li-
poprotein cholesterol, Diabetes control
[fasting plasma glucose], QRS Duration,
myocardial infarction, and Coronary
Artery Bypass Grafting)
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in patient characteristics and aetiology in the MEA
region, particularly in the Sub-Saharan Africa (SSA)
(including South Africa). The average age of affected
individuals in this population is at least ten years
younger than their Western counterpartsdpartly
explaining the reason for lower prevalence of
HFpEF. The mean age of HF patients is lowest in
SSA (52 years), and Africa (53 years), followed by
Middle East (56.4 years), North Africa (58.79 years),
Asia (60 years) and Europe (70 years) [12e15]. Risk
factors such as diabetes mellitus, obesity, smoking
and socioeconomic transition, marked by increasing
levels of sedentary life, lack of physical activities and
increase in consumption of fatty foods contribute to
the higher prevalence of HF in the MEA region [16].
In addition, people from Africa are more likely to
lack health insurance and have severe symptoms
with New York Heart Association (NYHA) func-
tional classification class IV. The most common HF

aetiology was hypertensive heart disease in Africa
(including SSA) and ischaemic cardiomyopathy in
the Middle East [13].
HF is accompanied with significant morbidity and

mortality, and it considerably impacts patients’
health-related quality of life [4]. Prospective data
from the European Society of Cardiology Heart
Failure Long-Term Registry (ESC-HF-LT) reported
significant between-region differences in 1-year HF
outcomes, these being attributable to differences in
medical practices, available resources, and health
system structure. Per the ESC-HF-LT, cardiovascu-
lar related mortality rates among chronic HF in
different European regions were as follows: Eastern
(38.7%; N ¼ 1335), Middle-East (23.3%; N ¼ 289),
Northern (65.3%; N ¼ 435), North Africa (41.1%;
N ¼ 468), Southern (54.2%; N ¼ 4321), Western
(71.4%; N ¼ 553), Total (49.8%; N ¼ 7401) [17]. In the
INTER-CHF study, the age-adjusted mortality was
worse in SSA compared to other low- and middle-
income regions [13]. The Gulf CARE registry re-
ported in-hospital mortality rate of 5.2%, 12-month
cumulative mortality rate of 8.8% and 12-month re-
hospitalisation rate of 28% [9]. HF incurs substantial
economic burden in the MEA region (total esti-
mated costs is US $ 1.92 Billion), with inpatient
admission being the major cost driver [18]. Notably
recurrent hospitalisations account for the predomi-
nant economic burden of HF [19].
We present herein, the gaps and unmet needs,

potential recommendations, and the way forward
for enhanced prevention and diagnosis of HF in
MEA region.

4. Gaps and recommendations for awareness
and prevention of heart failure

The experts discussed that the lack of awareness in
community, high prevalence of primary factors such
as hypertension, diabetes, and in some areas

Fig. 1. Process of steering committee meeting for consensus methodology. HF¼Heart failure; MEA ¼ Middle East Region and Africa.

Table 1. Age-standardized prevalence rates (per 100 000) for heart
failure.

Region Age-standardized Prevalence
Rates (per 100 000)

Global 831.0 (738.6e926.2)
Western Europe 811.7 (726.2e908.6)
North America 956.1 (895.8e1021.5)
Southeast Asia 655.0 (573.4e743.8)
North Africa and Middle East 972.3 (861.6e1091.6)

Egypt 1030.8 (892.2e1199.2)
Morocco 984.2 (854.1e1132.6)
Kuwait 1178.0 (1026.7e1343.3)
Lebanon 1027.9 (892.6e1180.1)
Saudi Arabia 1016.9 (885.0e1153.0)
Turkey 946.0 (865.6e1035.3)
United Arab Emirates 1047.8 (905.8e1200.2)

Sub-Saharan Africa
Eastern 700.0 (614.4e796.8)
Central 675.0 (592.2e775.8)
Southern 761.7 (668.9e863.8)
Western 708.7 (621.4e805.9)

Global Burden of Disease study 2017 (Bragazzi et al., 2021).
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coronary artery disease, compounded by poor
accessibility and affordability of healthcare, are major
patient-related barriers for prevention of HF in the
MEA region (Fig. 2). Lack of robust regional data-
bases or registries and under-representation of MEA
region in research studies are barriers for identifying
the real-world burden of HF, hindering prevention
strategies. In addition, the high prevalence of existing
infectious diseases such as tuberculosis and human
immunodeficiency virus in some countries shift the
focus from non-communicable disease like cardio-
vascular diseasedleading to a lack in momentum
and economic support for implementation of HF
awareness programmes and campaigns. Paucity of
region-specific HF guidelines that would provide a
blueprint of care and scarcity of specifically trained
HF care workers has a negative impact on doctor and
health funder awareness. This reduces the region's
ability for early detection of patients at risk during
their HF journey. Furthermore, political instability,
difficulty in resource management (including
manpower and medications), poor awareness among
the medical community about HFpEF, and lack of
patient support were cited as negative attributes
hindering HF care in MEA region.
The experts recommended that it is imperative to

focus on healthy life style, recognition and

treatment of risks for ischaemic heart disease and
hypertension, alongside optimal management of
diabetes, obesity, and hyperlipidaemia for stage A
HF, and timely diagnosis and treatment of asymp-
tomatic left ventricular dysfunction for Stage B HF.
Community/media guided social media campaigns
and outreach programmes can pave the way for
enhanced patient awareness regarding preventive
strategiesdand subsequently influence policy de-
cisions for implementation and funding of HF pro-
grammes. Similarly, formulation of local HF
societies focussing on training healthcare pro-
fessionals (including nurses and pharmacists)
should be encouraged. Formal HF societies would
ensure wide dissemination of national HF manage-
ment guidelines for increasing physician awareness
and compliance to guideline-directed medication.
HF therapy involves multiple drugs and often
complex up-titrations; thus, local HF guidelines
would be a major force in overcoming clinician
“therapeutic inertia”. The panel highlighted the
need for utilisation and reimbursement of drugs
targeted at primary prevention of HF, such as so-
dium-glucose co-transporter-2 inhibitors in “at risk”
type 2 diabetes mellitus) individuals, alongside
angiotensin-converting enzyme inhibitors, angio-
tensin receptor blockers and beta blockers in

Fig. 2. Root cause analysis illustrating the multifaceted characteristics of heart failure. HF ¼ heart failure; HIV ¼ human immunodeficiency virus;
HT ¼ hypertension; MEA ¼ Middle East region and Africa; TB ¼ tuberculosis.
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patients with asymptomatic left ventricular
dysfunction. From a health-system perspective, the
experts suggested formulating multi-country regis-
tries and national databases through electronic re-
cords for collection of relevant data that can
appropriately gauge the region-specific needs and
practices in MEA (Table 2).

5. Evidence supporting strategic
recommendations

5.1. Enhance patient awareness

The experts agreed unanimously that enhanced
patient awareness regarding prevention is the

Table 2. Provider/health-system level recommendations for enhanced awareness and prevention of HF.

Provider-related Recommendations Health System-related Recommendations

Training for
enhancing
awareness and
knowledge

� Train healthcare professionals through outreach
programs and disseminate the national HF man-
agement guidelines

� Educate physicians for compliance to guideline-
directed medication

� Raise awareness to ensure clinicians prescribe ev-
idence-based therapy and titrate the dose to the
target dose

� Prioritizing HF alongside other infectious diseases
� Create local HF societies to educate physicians
� Improve access and insurance for novel therapies
like SGLT2 inhibitor for primary prevention of HF

Prevention and
strategic
management

� Focus on prevention of HF by early identification
patients at high risk such as those with hyperten-
sion and ischemic heart disease

� Enhance concordance to guideline recommended
therapy

� Focus on optimal management of comorbidities
like CVD, CKD, and T2DM and associated
mortality

� Enhance shared-decision making with patients

� Focus on primary healthcare centers for early
detection and referral of patients

� Improved access to care and follow-up through
pooled sourcing, quality generic medications and
targeted efforts for local manufacturing

Multidisciplinary
care and task
sharing

� Involve nurses in the care of HF
� Conduct exchange training programs of nurses
across the region for improving management,
whilst mitigating language barriers

� Encourage nurses and paramedics to engage in
specialized HF care and patient support

� Adopt MDT approach for HF management. The
benefit can be immediate compared to HF clinics,
which would require long time and high economic
investments.

� Increase HF clinics

� Initiate a structured approach to provide access to
patients with HF

� Develop centers for excellence for diagnosis of
HFpEF

Data generation � Publish guidelines and call to action paper to
create awareness among the cardiologists about
HFpEF including phenotypes like amyloidosis

� Adopt innovative solutions for patient support
such as follow-ups on a virtual platform to support
HF management during pandemic times

� Initiate registries to increase the collection of rele-
vant data through electronic records, and national
databases

� Generate country-specific unmet needs and rec-
ommendations for HF management focussing on
clinical inertia and challenges with timely uptitra-
tion of doses

� Develop local registries to give insights on HF
management covering urban and rural areas

� Initiate registry for the MEA region to generate
robust region-specific database providing real-
world insights on gaps and treatment patterns

Collaborative
stakeholder
partnership

� Prevent HF progression by optimal use and reim-
bursement of drugs that influence the course of HF
such as SGLT2i, beta-blockers, RAASi, and ARNI

� Identify key partners from each country to solicit
collaborative care and facilitate program
implementation

� Engage stakeholders to pave the way for novel
therapies and new research activities, focusing on
funding

� Include HF in healthcare reforms in collaboration
with health authorities

� Involve policymakers for reimbursement resources

ARNI ¼ angiotensin receptor II blocker - neprilysin inhibitor; CKD ¼ chronic Kidney disease; CVD ¼ cardiovascular disease; HF ¼ heart
failure; T2DM¼ type 2 diabetes mellitus; SGLT2 inhibitors ¼ sodium-glucose cotransporter-2 inhibitors; MDT ¼multidisciplinary team;
HFpEF ¼ heart failure with preserved ejection fraction; RAASi ¼ renin-angiotensinealdosterone system inhibitors.
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foundation stone for HF care. Maintaining optimum
body weight, smoking cessation, alcohol intake re-
striction, regular exercise, heathy diet, and choles-
terol reduction are associated with a lower lifetime
risk of HF [20]. The World Heart Federation “heart
failure gap review” estimated that globally 55% of
people did not recognise a description of HF and
67% underestimated conditions such as diabetes,
high blood pressure, and coronary heart disease as
the leading risk factors for developing HF [21].
Despite a high burden of risk factors in Middle East
and North Africa (MENA), the control of hyperten-
sion and dyslipidaemia is sub-optimald70% of low
income subjects had dyslipidaemia but only 4%
were taking lipid-lowering medication [22,23]. This
necessitates raising awareness for prevention
through combined healthy lifestyle factors, particu-
larly in the younger population due to the early age
of HF onset in the region. Providing patient support
by telecommunication-based education activities,
leveraging digital technology such as smartphone
applications, text messaging and social media cam-
paigns, can effectively overcome barriers of access
in a timely and cost-effective manner [24].

5.2. Enhance physician and provider knowledge

The experts acknowledged the need for enhancing
physician and provider knowledge for recognising
patients at risk of developing HF, symptom recog-
nition, referral processes and treatment algorithms.
Empowering nonphysician health-care workers
such as nurses, pharmacists, or community-health
workers to facilitate task shifting/sharing in limited
resource settings can help eliminate the trade-offs
between health-care accessibility and availability,
thus effectively managing blood pressure and risk
modification [25e27]. A study from rural Rwanda,
Africa reported that nurse performed echocardiog-
raphy had high sensitivity and specificity for mitral
stenosis, hypertensive heart disease and isolated
right HF. The study further demonstrated that pa-
tients had a significant improvement in NYHA class
(P<.0001) over 10 years [28]. Gaps in physician
adherence to guidelines can be explained by factors
such as clinical inertia. A study focusing on in-
terventions such as (1) health information technol-
ogy; (2) optimising teamwork; and (3) providing
education to patients and physicians, reported a
reduction in the number of emergency department
visits and hospital admissions [29]. Provider-level
interventions encompassing audit and feedback,
reminders, alongside enhanced medical records
system, multidisciplinary teams, and continuity of

care can be instrumental in increasing concordance
to guideline uptake [30].

5.3. Development of robust real-world databases
and registries

The majority of the panel were very keen to
establish a robust database including electronic
health records and registries to gain precise insights
on real-world challenges for HF in the MEA region.
According to the World Heart Federation review,
only 12% of policymakers recognised HF as the
leading cause of avoidable hospitalisations and 42%
prioritised prevention [21]. Long-term prospective
registries of HF can provide unique opportunities to
assess disease burden, characterisation of risk fac-
tors, treatment patterns, gaps in clinical practice and
outcomesd providing a comparative platform
across different regions. Robust registries including
larger populations can contribute to an ongoing
quality assurance, indicating areas of improvement
such as patient non-adherence, physicians' non-
concordance to recommendations, voids in medical
training or patient educationd constituting a reli-
able, invaluable tool to guide routine clinical prac-
tice. Standardised national level registries can
compare the disease management between several
different countries, and provide benchmark esti-
mates of mortality, morbidity and resource uti-
lisation [31,32]. Although few registries such as the
heart function assessment registry trial (HEARTS)
from Saudi Arabia, Egyptian cohort of European
Society of Cardiology Heart Failure Long-Term
registry, Oman Acute Heart Failure Registry, Gulf
CARE in 7 Middle Eastern countries and Program
for the Evaluation and Management of the Cardiac
Events (PEACE) MENA have set the foundation,
well-designed national multicentre registries
exploring sub-population with multiple morbidities,
geriatric age group or from different ethnicities,
across the disease spectrum, are further needed to
reinforce and validate real-world data for the MEA
region [11,12,33e36].

5.4. Pharmacotherapy for HF prevention

Major registries from theMEAregionhave revealed
a high burden (nearly 50%) of type 2 diabetesmellitus,
hypertension, or hypercholesterolaemia. As patients
with thesemodifiable risk factors have amultifold risk
for cardiovascular diseases (with HF becoming the
major presentation of cardiovascular disease),
aggressive implementation of evidence-based man-
agement through lifestyle and pharmacological
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interventions should be at the core of HF prevention.
Based on the pleiotropic benefit of novel therapies for
prevention of major adverse cardiovascular events
(MACE; cardiovascular death, nonfatal myocardial
infarction, nonfatal stroke), reduction in HF hospital-
isations and renal end points, recent evidence
recommend utilisation of sodium-glucose co-trans-
porter-2 inhibitor or glucagon-like peptide-1 receptor
agonist to reduce HF risk in patients with diabetes
[37e41]. Heart Failure Association of the European
Society of Cardiology expert consensus (2019) rec-
ommends that canagliflozin and dapagliflozin should
also be considered for patients with type 2 diabetes
mellitus and either established cardiovascular disease
or at high cardiovascular risk, in order to prevent or
delay the onset of and hospitalisations for HF [42].
Similar to diabetes, hypertension management is
pivotal to prevent HF. The Systolic Blood Pressure
Intervention Trial (SPRINT) reported that intensive
blood pressure control may be one of the most effec-
tive ways to delay the onset of HF [43]. There is
reasonable evidence that statins can reduce the rate of
cardiovascular events and thus prevent or delay the
onset of HF [44,45]. Timely and optimal care man-
agement tailored to patient status and comorbidities
through novel therapies such as beta-blockers,
angiotensin receptor-neprilysin inhibitors, angio-
tensin-converting enzyme inhibitors, angiotensin re-
ceptor blockers, aldosterone antagonists, sodium-
glucose co-transporter-2 inhibitors, vasodilators, or
ivabradine canbe crucial to improvepatient outcomes
across the spectrum of HF [37,46,47]. Although pro-
fessional guidelines recommend sodium-glucose co-
transporter-2 inhibitor or glucagon-like peptide-1 re-
ceptor agonist therapy for the primary benefit of car-
diovascular risk management, their widespread
utilisation is low, even for “at risk” patients with dia-
betes and clinical manifestations of cardiovascular
disease [48]. Despite cardiologists being well-posi-
tioned to improve access to these cardioprotective
drugs, lack of familiarity with the therapies and
perception that management of diabetes is beyond
their scope, hinder adequate prescription [49,50].
Formulation of treatment pathways that simplify
prescribing, educational programmes for clinicians
and patients, along with coordinated models of care
can pave the way for bridging this gap [51].

6. Gaps and recommendations to enhance the
efficiency of HF diagnosis

The experts discussed that a complicated diag-
nostic pathway, inadequate guidelines and practice
of referral, as well as scarcity of trained healthcare

workers can hinder the effective diagnosis and
management of HF. Low utilisation of biomarkers
such as N-terminal pro b -type natriuretic peptide
(NT proBNP), because of even scarcer availability
of echocardiography, can further compound a
delayed or missed diagnosis. As HF is a complex
disease (especially the HFpEF population), lack of
expert participation in verifying the diagnosis of
HF can create ambiguities in risk detection and
subsequent delayed diagnosis. The experts dis-
cussed that formulation of simple region-specific
diagnostic algorithms to identify HF and efficient
referral mechanism at different tiers of health-care
can be fundamental to improve diagnosis.
Improving access and availability of essential di-
agnostics including cardiac echocardiography and
engaging in discussions with policymakers for
reimbursement can enhance diagnosis. Multidis-
ciplinary care teams and development of centres
for excellence to guide early referral in tertiary
centres, along with creation of HF clinics can
facilitate early diagnosis (Table 3). Creation of
credible and dedicated HF task force can help
establish HF clinics in hospitals, thus streamlining
clear operation policies and standardised health
care system.

7. Evidence supporting strategic
recommendations

7.1. Screening and early detection of patients with
heart failure

Algorithms such as the WATCH-DM (Weight
[body mass index], Age, hypertension, Creatinine,
high density lipoprotein cholesterol, Diabetes
control [fasting plasma glucose], QRS Duration,
Myocardial Infarction, and Coronary Artery Bypass
Grafting) risk score can facilitate risk prediction of
incident HF among patients with diabetes based on
machine learning [52]. Similarly, the novel
Thrombolysis in Myocardial Infarction risk score
can facilitate risk stratification in patients with
diabetesdidentifying those at higher risk for HF
and those who can derive greater absolute benefit
from the therapeutic management [53]. Timely
diagnosis of HF is critical, but identification of
patients with suspected HF can be challenging,
especially in primary care. The recently published
universal definition describes HF as a clinical
syndrome with current or prior symptoms and or
signs caused by a structural and/or functional
cardiac abnormality (as determined by ejection
fraction <50%, abnormal cardiac chamber enlarge-
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ment, E/E’>15, moderate/severe ventricular hy-
pertrophy or moderate/severe valvular obstructive
or regurgitant lesion) and corroborated by at least
one of the following: elevated natriuretic peptide
levels or objective evidence of cardiogenic pulmo-
nary or systemic congestion by diagnostic modal-
ities such as imaging or haemodynamic
measurement at rest or with provocation [54].
Though natriuretic peptides are currently not rec-
ommended as a screening tool for general popu-
lation in the MEA region, its screening in high risk
patients (especially patients with type 2 diabetes
mellitus) can be helpful in preventing HF [55].
Guidelines recommend natriuretic peptide blood
test for people presenting to primary care with
suspected HF and subsequent referral for echo-
cardiography and specialist assessment if the level
is raised [46,56,57]. However, patients might follow
diverse diagnostic pathways, which may or may
not be aligned with the guidelines for investigation
and referraldleading to missed opportunities for
early HF diagnosis in primary care [58,59]. Adop-
tion of simple and unambiguous diagnosis algo-
rithms to identify HF (using the basic 12-lead
electrocardiogram and a chest X-Ray), alongside
enhanced access to advanced imaging modalities
(echocardiography) and trained healthcare pro-
viders can drive early detection of HF [60]. A
normal 12-lead electrocardiogram almost excludes
a HFrEF diagnosis. The World Heart Federation
Roadmap for HF illustrated a clear continuum for
care pathway beginning with risk factor screening,
culminating in the end of life care [61]. Adaptation
of such pathways based on the region-specific
characteristics can be instrumental in enhanced
diagnosis of HF.

7.2. Multidisciplinary team approach to heart
failure care

The experts highlighted fragmented care as the
major barrier in HF management. Given the multi-
faceted aetiology of HF, a multidisciplinary team
approach is considered the gold standard model for
optimal care. The National Institute for Health and
Care Excellence (NICE) guidelines recommend a
multidisciplinary team including a core specialist
working in collaboration with the primary care team
(lead physician with subspecialty training in heart
failure who is responsible for making the clinical
diagnosis), a specialist HF nurse and a healthcare
professional with expertise in prescribing for HF
[56]. Other multidisciplinary team members may
also include pharmacist, physiotherapist, palliative
care, psychologist, or occupational therapist and
administrator. Benefits of multidisciplinary team
approach include engagement of health pro-
fessionals across health care sectors, implementa-
tion of evidence-based management guidelines,
monitoring of signs and symptoms for early identi-
fication of decompensation and/or deterioration,
and effective protocols for symptom management.
Multidisciplinary team further fosters involvement
of patients and their families for care planning,
development and implementation of individualised
management plans for self-care. A growing body of
evidence has shown improved patient outcomes
with significant reductions in mortality and/or all-
cause and HF hospitalisations through multidisci-
plinary team care [62,63]. Although a multidisci-
plinary team approach is ideal, it might be
challenging in many countries of the MEA region at
this stage. Hence, the members should be selected

Table 3. Barriers and strategic recommendations for diagnosis of heart failure.

Barriers Recommendations

Complicated diagnostic pathway for HF Formulation of simple diagnosis algorithms to identify HF
Underutilization of diagnostics and failure to perform imaging

techniques due to scarcity of trained healthcare workers
Improve access to advanced diagnostics and train primary care
health workers for ECG and echocardiography ultrasound

Missed diagnosis due to inadequate referral � Formulation of region-specific efficient referral mechanism at
different tiers of healthcare

� Adequate follow-up of patients in the general cardiology clinic
Lack of knowledge, poor access, high cost, and corresponding

low utilization of biomarkers such as Pro-NT-BNP
� Improved access and training
� Develop centers for excellence for biomarkers and ECG to
guide early referral in tertiary centers

Lack of expert participation in verifying the diagnosis of HF Formulation of multidisciplinary teams
Lack of HF clinics and lack of dedicated patient-centric HF

programs
Dedicated HF clinics with dedicated resources such as nurses for
early detection

Poor access and affordability to health facilities to diagnose HF Engage with policy makers for reimbursement resources to help
the patients financially

Financial barriers in some countries where NTproBNP is not
reimbursed by third-party payers

Engage policymakers in HF for awareness campaigns and clin-
ical decision-making

ECG ¼ electrocardiogram; HF ¼ heart failure; Pro-NT-BNP]N-terminal pro b-type natriuretic peptide.
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depending on country-specific resources, primarily
a HF nurse and physician with HF care experience.
Local clinics with educated nurses who can
communicate with a central hub having electrocar-
diogram, chest X-Ray and blood review via tele-
medicine, might also be a reasonable aim for the
low- and middle-income countries countries.

7.3. Heart failure clinics based on hub-and-spoke
model of integrated care

The experts advocated the development of HF
clinics and emphasised on the crucial role of nurses
for driving optimal HF care. Similar thoughts were
echoed by cardiologists’ who suggested imple-
mentation of a structured, patient-centered, and
flexible model of disease management programme,
along with integrated data approaches [64]. In
comparison to general cardiology out-patient
department, dedicated HF clinics were better in
maintaining guideline-directed medication therapy,
together with decreased rate of rehospitalisation
and mortality [65,66]. A study from Saudi Arabia
showed that a structured HF programme can
significantly enhance quality of life and dramatically
decline hospital admissions [67]. Nurse-led HF
clinics can help early diagnosis in economically and
socially vulnerable patients with advanced cardio-
vascular disease and facilitate initiation of guide-
line-directed therapy before seeing a specialist
[28,68]. However, majority countries in the MEA
region either do not have nurse practitioners or they

are ineligible to prescribe the drugs. Considering
the shortage of skilled resources and the extent of
economic burden on healthcare systems in MEA
[69], development of HF clinics based on the hub
and spoke model of integrated care can be prom-
ising. Network of HF clinics with a multidisciplinary
team of experts as the hub d offering full array of
services, complemented by a network of primary
care sector (spokes) d offering limited service for
low-risk patients, while routing patients needing
more intensive services to the hub for treatment, can
potentially lead to better patient outcomes [70,71]
(Fig. 3). In the MEA region, this would mostly apply
to the larger cities that are better resourced. Pe-
ripheral and rural areas have significant challenges,
wherein valvular heart disease may have a greater
significance. Establishing effective screening and
management of HF in these areas remain a signifi-
cant challenge.

8. Way forward

Despite the heavy burden of HF in MEA, there are
significant pitfalls in the arena of research and
development. In addition, the policy initiatives are
also limited. It is imperative for policy makers,
healthcare professionals and administrative
personnel to identify the strategic importance and
prioritise HF at a national level through concerted
efforts. Greater representation of MEA region in
global studies and clinical trials is crucial to counter
the significant under representation in large

Fig. 3. Hub and spoke model for integrated heart failure care. HF ¼ heart failure.
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randomised HF studies. Developing a HF national
roadmap for comprehensive primary prevention
strategies, establishing patient advocacy groups,
strong intersectoral policies, engaging professional
societies and public health authorities is central to
creating a sustainable health system [72]. Develop-
ment of regional or national guidelines factoring in
the local challenges and roadblocks can be instru-
mental in driving HF care. In addition, use of
innovative tools, telemedicine and digital technol-
ogy, such as artificial intelligence, for predicting
diagnosis can be favourable, particularly where in-
person representation is not feasible. In addition,
commitment for adequate funding and reimburse-
ment is pivotal for overcoming structural and
health-system related barriers in the MEA region.

9. Conclusion

There are wide gaps and unmet needs in aware-
ness, prevention, and diagnosis of HF in the MEA
region. Enhancing patient awareness with emphasis
on prevention through digital methods or social
media campaigns, alongside raising awareness of
providers and policy makers with streamlined
training programs and referral process, can address
deficiencies in knowledge for HF care. Utilisation of
guideline-recommended pharmacotherapy such as
sodium-glucose co-transporter-2 inhibitors for pri-
mary prevention of HF in at-risk patients with dia-
betes can support pleotropic effect in high-risk
populations. Focusing on a multidisciplinary
approach to care while ensuring concordance to
evidence-based therapy can be crucial. Compre-
hensive real-world data collection through well-
designed multicentre registries and widespread
establishment of HF clinics encompassing expanded
role of nurses can potentially drive the momentum
of HF care across all tiers of healthcare in MEA.
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[41] Çavuşo�glu Y, Altay H, CahnA, Çelik A, Demir S, Kõlõçaslan B,
et al. Sodiumglucose co-transporter 2 inhibitors inheart failure
therapy. Turk Kardiyol Dernegi Arsivi 2020 Apr 1;48:330e54.
https://doi.org/10.5543/tkda.2020.74332.

[42] Seferovic PM, Ponikowski P, Anker SD, Bauersachs J,
Chioncel O, Cleland JGF, et al. Clinical practice update on
heart failure 2019: pharmacotherapy, procedures, devices
and patient management. An expert consensus meeting
report of the Heart Failure Association of the European So-
ciety of Cardiology. Eur J Heart Fail 2019;21:1169e86. https://
doi.org/10.1002/ejhf.1531. Epub 2019 Aug 30.

[43] Upadhya B, Rocco M, Lewis CE, Oparil S, Lovato LC,
Cushman WC, et al. Effect of intensive blood pressure
treatment on heart failure events in the systolic blood pres-
sure reduction intervention trial. Circ Heart Fail 2017;vol. 10.
https://doi.org/10.1161/CIRCHEARTFAILURE.116.003613.

[44] Scirica BM, Morrow DA, Cannon CP, Ray KK, Sabatine MS,
Jarolim P, et al. Intensive statin therapy and the risk of
hospitalization for heart failure after an acute coronary
syndrome in the PROVE IT-TIMI 22 study. J Am Coll Cardiol
2006;47:2326e31. https://doi.org/10.1016/j.jacc.2006.03.034.
Epub 2006 May 4.

[45] Afilalo J, Majdan AA, Eisenberg MJ. Intensive statin therapy
in acute coronary syndromes and stable coronary heart dis-
ease: a comparative meta-analysis of randomised controlled
trials. Heart Br Card Soc 2007;93:914e21. https://doi.org/
10.1136/hrt.2006.112508. Epub 2007 Feb 3.

[46] Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF,
Coats AJS, et al. 2016 ESC Guidelines for the diagnosis and

treatment of acute and chronic heart failure: the Task Force
for the diagnosis and treatment of acute and chronic heart
failure of the European Society of Cardiology (ESC)Devel-
oped with the special contribution of the Heart Failure
Association (HFA) of the ESC. Eur Heart J 2016;37:
2129e200. https://doi.org/10.1093/eurheartj/ehw128. Epub
2016 May 20.

[47] Maddox TM, Januzzi JL, Allen LA, Breathett K, Butler J,
Davis LL, et al. 2021 update to the 2017 ACC expert
consensus decision pathway for optimization of heart failure
treatment: answers to 10 pivotal issues about heart failure
with reduced ejection fraction: a report of the American
college of cardiology solution set oversight committee. J Am
Coll Cardiol 2021;77:772e810. https://doi.org/10.1016/
j.jacc.2020.11.022. Epub 2021 Jan 11.

[48] Hamid A, Vaduganathan M, Oshunbade AA,
Ayyalasomayajula KK, Kalogeropoulos AP, Lien LF, et al.
Antihyperglycemic therapies with expansions of US food
and drug administration indications to reduce cardiovascular
events: prescribing patterns within an academic medical
center. J Cardiovasc Pharmacol 2020;76:313e20. https://
doi.org/10.1097/FJC.0000000000000864.

[49] Slater TA, Drozd M, Palin V, Bowles C, Waduud MA,
Khatib R, et al. Prescribing diabetes medication for cardio-
vascular risk reduction in patients admitted with acute cor-
onary syndromes: a survey of cardiologists' attitudes and
practice. Eur Heart J Cardiovasc Pharmacother 2020;6:194e6.
https://doi.org/10.1093/ehjcvp/pvz058.

[50] Gao Y, Peterson E, Pagidipati N. Barriers to prescribing
glucose-lowering therapies with cardiometabolic benefits.
Am Heart J 2020;224:47e53. https://doi.org/10.1016/
j.ahj.2020.03.017. Epub 2020 Mar 20.

[51] Adhikari R. New insights into prescribing of SGLT2 in-
hibitors and GLP-1 receptor agonists by cardiologists in 2020:
major barriers limiting role- expert analysis. Available from:
Accessed April 2020, https://www.acc.org/Latest-in-
Cardiology/Articles/2021/01/19/14/27/New-Insights-into-
Prescribing-of-SGLT2-Inhibitors-and-GLP-1-Receptor-
Agonists-in-2020.

[52] Segar MW, Vaduganathan M, Patel KV, McGuire DK,
Butler J, Fonarow GC, et al. Machine learning to predict the
risk of incident heart failure hospitalization among patients
with diabetes: the WATCH-DM risk score. Diabetes Care
2019;42:2298e306. https://doi.org/10.2337/dc19-0587. Epub
2019 Sep. 13.

[53] Berg DD, Wiviott SD, Scirica BM, Gurmu Y, Mosenzon O,
Murphy SA, et al. Heart failure risk stratification and efficacy
of sodium-glucose cotransporter-2 inhibitors in patients with
type 2 diabetes mellitus. Circulation 2019;140:1569e77.
https://doi.org/10.1161/CIRCULATIONAHA.119.042685.
Epub 2019 Aug 31.

[54] Bozkurt B, Coats AJS, Tsutsui H, Abdelhamid CM,
Adamopoulos S, Albert N, et al. Universal definition and
classification of heart failure: a report of the heart failure
society of America, heart failure association of the European
society of cardiology, Japanese heart failure society and
writing committee of the universal definition of heart failure.
Eur J Heart Fail 2021;23:352e80. https://doi.org/10.1002/
ejhf.2115. Epub 2021 Mar 3.

[55] Ledwidge M, Gallagher J, Conlon C, Tallon E, O'Connell E,
Dawkins I, et al. Natriuretic peptide-based screening and
collaborative care for heart failure: the STOP-HF random-
ized trial. JAMA 2013;310:66e74. https://doi.org/10.1001/
jama.2013.7588.

[56] National Institute for Health and Care Excellence (NICE).
Chronic heart failure in adults: diagnosis and management.
Available from:. 2018. Accessed March 2021, https://www.
nice.org.uk/guidance/ng106.

[57] Yancy Clyde W, Mariell Jessup, Biykem Bozkurt,
Butler Javed, Casey Donald E, Colvin Monica M, et al. 2017
ACC/AHA/HFSA focused update of the 2013 ACCF/AHA
guideline for the management of heart failure: a report of the
American college of cardiology/American heart association

64 JOURNAL OF THE SAUDI HEART ASSOCIATION 2022;34:53e65

O
R
IG

IN
A
L
A
R
T
IC

L
E

https://doi.org/10.1016/j.ijcard.2017.02.087
https://doi.org/10.1016/j.ijcard.2017.02.087
https://doi.org/10.1371/journal.pone.0236292
https://doi.org/10.1371/journal.pone.0236292
https://doi.org/10.5001/omj.2016.37
https://doi.org/10.5001/omj.2016.37
https://doi.org/10.1002/ehf2.12046
https://doi.org/10.1093/eurheartj/ehz486
https://doi.org/10.1161/JAHA.119.014908
https://doi.org/10.1056/NEJMoa1812389
https://doi.org/10.1056/NEJMoa1812389
https://doi.org/10.1016/j.jacc.2020.05.037
https://doi.org/10.5543/tkda.2020.74332
https://doi.org/10.1002/ejhf.1531
https://doi.org/10.1002/ejhf.1531
https://doi.org/10.1161/CIRCHEARTFAILURE.116.003613
https://doi.org/10.1016/j.jacc.2006.03.034
https://doi.org/10.1136/hrt.2006.112508
https://doi.org/10.1136/hrt.2006.112508
https://doi.org/10.1093/eurheartj/ehw128
https://doi.org/10.1016/j.jacc.2020.11.022
https://doi.org/10.1016/j.jacc.2020.11.022
https://doi.org/10.1097/FJC.0000000000000864
https://doi.org/10.1097/FJC.0000000000000864
https://doi.org/10.1093/ehjcvp/pvz058
https://doi.org/10.1016/j.ahj.2020.03.017
https://doi.org/10.1016/j.ahj.2020.03.017
https://www.acc.org/Latest-in-Cardiology/Articles/2021/01/19/14/27/New-Insights-into-Prescribing-of-SGLT2-Inhibitors-and-GLP-1-Receptor-Agonists-in-2020
https://www.acc.org/Latest-in-Cardiology/Articles/2021/01/19/14/27/New-Insights-into-Prescribing-of-SGLT2-Inhibitors-and-GLP-1-Receptor-Agonists-in-2020
https://www.acc.org/Latest-in-Cardiology/Articles/2021/01/19/14/27/New-Insights-into-Prescribing-of-SGLT2-Inhibitors-and-GLP-1-Receptor-Agonists-in-2020
https://www.acc.org/Latest-in-Cardiology/Articles/2021/01/19/14/27/New-Insights-into-Prescribing-of-SGLT2-Inhibitors-and-GLP-1-Receptor-Agonists-in-2020
https://doi.org/10.2337/dc19-0587
https://doi.org/10.1161/CIRCULATIONAHA.119.042685
https://doi.org/10.1002/ejhf.2115
https://doi.org/10.1002/ejhf.2115
https://doi.org/10.1001/jama.2013.7588
https://doi.org/10.1001/jama.2013.7588
https://www.nice.org.uk/guidance/ng106
https://www.nice.org.uk/guidance/ng106


task force on clinical practice guidelines and the heart failure
society of America. Circulation 2017;136:e137e61. https://
doi.org/10.1161/CIR.0000000000000509. Epub 2017 Apr 28.

[58] Bottle A, Kim D, Aylin P, Cowie MR, Majeed A, Hayhoe B.
Routes to diagnosis of heart failure: observational study
using linked data in England. Heart Br Card Soc 2018;104:
600e5. https://doi.org/10.1136/heartjnl-2017-312183. Epub
2017 Oct 5.

[59] Bottle A, Kim D, Aylin PP, Majeed FA, Cowie MR, Hayhoe B.
Real-world presentation with heart failure in primary care:
do patients selected to follow diagnostic and management
guidelines have better outcomes? Open Heart 2018;5:
e000935. https://doi.org/10.1136/openhrt-2018-000935. eCol-
lection 2018.

[60] Taylor CJ. Diagnosing heart failure: challenges in primary
care. Heart 2019;105:663e4. https://doi.org/10.1136/heartjnl-
2018-314396. Epub 2019 Jan 15.

[61] Ferreira JP, Kraus S, Mitchell S, Perel P, Pi~neiro D,
Chioncel O, et al. World heart federation roadmap for heart
failure. Global heart 2019 Sep 1;14:197e214. https://doi.org/
10.1016/j.gheart.2019.07.004.

[62] Masters J, Morton G, Anton I, Szymanski J, Greenwood E,
Grogono J, et al. Specialist intervention is associated with
improved patient outcomes in patients with decompensated
heart failure: evaluation of the impact of a multidisciplinary
inpatient heart failure team. Open Heart 2017;4:e000547.
https://doi.org/10.1136/openhrt-2016-000547. eCollection 2017.

[63] Davidson PM, Newton PJ, Tankumpuan T, Paull G, Denni-
son-Himmelfarb C. Multidisciplinary management of
chronic heart failure: principles and future trends. Clin
Therapeut 2015;37:2225e33. https://doi.org/10.1016/j.clin-
thera.2015.08.021. Epub 2015 Sep. 26.

[64] Raat W, Smeets M, Vandewal I, Broekx L, Peters S,
Janssens S, et al. Cardiologists' perceptions on multidisci-
plinary collaboration in heart failure care - a qualitative
study. BMC Health Serv Res 2021;21:170. https://doi.org/
10.1186/s12913-021-06179-9.

[65] Joseph J, P S S, James J, Abraham S, Abdullakutty J.
Guideline-directed medical therapy in heart failure patients:
impact of focused care provided by a heart failure clinic in
comparison to general cardiology out-patient department.
Egypt Heart J 2020;72:53. https://doi.org/10.1186/s43044-020-
00088-8.

[66] Gandhi S, Mosleh W, Sharma UC, Demers C, Farkouh ME,
Schwalm J-D. Multidisciplinary heart failure clinics are asso-
ciated with lower heart failure hospitalization and mortality:
systematic review and meta-analysis. Can J Cardiol 2017;33:
1237e44. https://doi.org/10.1016/j.cjca.2017.05.011. Epub 2017
May 24.

[67] Alghalayini KW, Al-Zaben FN, Sehlo MG, Koeni HG. Effects
of a structured heart failure program on quality of life and
frequency of hospital admission in Saudi Arabia. Saudi Med
J 2019;40:582e9. https://doi.org/10.15537/smj.2019.6.24211.

[68] Savarese G, Lund LH, Dahlstr€om U, Str€omberg A. Nur-
se-led heart failure clinics are associated with reduced
mortality but not heart failure hospitalization. J Am Heart
Assoc 2019;8:e011737. https://doi.org/10.1161/JAHA.118.
011737.

[69] Aras D, Aydo�gdu S, Bozkurt E, Cavuşo�glu Y, Eren M, Erol Ç,
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