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Preamble

The International CARDIO Alliance to Improve Disease
Outcomes (iCARDIO Alliance: https://icardioalliance.org)
aims to gather leading cardiovascular societies around the
globe as partner organizations to improve the quality of
cardiovascular care, from prevention and diagnosis to
treatment and follow-up. The goal of these global imple-
mentation guidelines is to achieve global representation in
writing panels and to produce concise and practical guide-
lines applicable to all cardiovascular care worldwide. In
addition to clinical practice guidelines developed by other
medical associations, the recommendations by iCARDIO
Alliance take into account resource availability on at least 3
economic levels (with no economic consideration; resources
somewhat limited; resources severely limited). They are
written by a team including world-renowned experts with a
maximum of 50% of the writing task force representing
Europe and North America and 50% or more from the rest of
the world. The peer review team is also made up of world-
wide experts further enriching these documents and leading
to a final phase of public review open to all. The viewpoints
of persons with lived experience are embedded within this
global implementation guideline process including also a
public review phase. Through this innovative approach
iCARDIO Alliance hopes to enhance guideline dissemination
and implementation on a global scale.

Introduction
Heart failure (HF) is a leading public health challenge, with
over 64 million prevalent cases worldwide [1]. Studies from
the USA have projected a 46% increase in HF cases from 2012
to 2030 due to ageing population, with a significant rise in
HF with preserved ejection fraction (HFpEF). In addition,
healthcare costs associated with HF are expected to rise by
approximately 127% [2]. By 2050, nearly 11 million adults are
expected to be affected by HF in the USA [3]. To mitigate this
growing public health threat, it is essential to improve the
understanding of this condition, promote lifestyle modifica-
tions, and implement early detection strategies, and treat-
ment modalities. In 1994, the US Agency for Healthcare
Policy and Research published the first clinical guidelines for
managing HF, which were subsequently followed by the
American Heart Association and the American College of
Cardiology guidelines in 1995 [4,5]. Since then, several
countries- and region-specific guidelines have emerged,
predominantly from Western countries, which influence
decision-making across multiple stakeholders, including
patients, clinicians, healthcare leaders, and payers [6–17].
However, uniform implementation of these guidelines across
all regions remains a challenge due to variations in infra-
structure and local practices [18]. Current evidence suggests
that guideline-directed medical therapies (GDMT) signifi-
cantly decrease mortality and hospitalizations among in-
dividuals with HF, particularly HF with reduced ejection
fraction (HFrEF), and are therefore recommended as highly
cost-effective interventions by the Disease Control Priorities
Project [19]. Despite strong evidence supporting GDMT, its
utilization remains limited in low- and middle-income
countries (LMIC), where barriers at the health system, pro-
vider, and patient levels contribute to a 22% to 58% higher 1-
year mortality rate compared to high-income countries
[1,20,21].
Furthermore, there is a lack of substantial data to ascertain

the relevance of current guidelines to diverse populations
across the globe. Often, where evidence is strong, the rec-
ommendations are unlikely to adjust to accommodate eco-
nomic constraints and availability [18]. For example, in the
Middle East where economic constraints may not play a big
role, but a particularly high burden of HF exists, even after
accounting for variations in age demographics [22–24], there
remains a huge gap in reaching the guideline-recommended
doses for all the medications. We lack an understanding of
the reasons behind this gap in practice [20,21]. Similarly, sub-
Saharan Africa and Asia face significant challenges in HF
management, with limited access to essential medications
and therapies due to economic constraints, underdeveloped
healthcare infrastructure, and a high prevalence of risk fac-
tors such as hypertension and rheumatic heart disease
[1,25–27]. These global disparities underscore the need for
new, universally applicable guidelines that can ensure both
relevance and effectiveness in HF management.
Thus, this document strives to usher in a new era of

practical guidelines that are responsive to unique challenges
faced by individual patients and healthcare providers during
HF management. By integrating past guidelines with the
latest research and evidence, it offers an updated, compre-
hensive approach, that equips healthcare providers with the
tools needed to address the evolving challenges in diagnosis,
prevention, and management of acute and chronic HF.
Lastly, HF management can be overwhelming due to eco-
nomic burden, particularly in resource-limited countries with
restricted access to advanced therapies. To address this, we
have proposed alternative treatment strategies where rec-
ommended or strongly recommended grading was given. In
cases of suggestive grading, we have not provided economic
considerations as these were suggestions, and may be
acceptable to forego in cases of economic limitations. These
considerations ensure that the guidelines remain adaptable
to diverse healthcare settings while maintaining their efficacy
in improving patient outcomes.
Grading/Recommendations
Based on the available evidence and consensus among the
committee members regarding the risks and benefits of in-
terventions, the recommendations were classified as strongly
recommend (SR), recommend (R), suggest (Su), and do not
do (DND) (Table 1). To make the document more readable
and concise, we decided to not reference each recommen-
dation. Also, we acknowledge that there have been discus-
sions whether to use the term “people with HF” or “patients
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with HF”. In this document, we will use “patients with HF”
as this is more commonly used globally.
When recommendations were made, also more recent

published evidence was taken into account, for instance
regarding device therapies (i.e. on RESHAPE-HF2 and an M-
TEER-meta-analysis, for MONITOR-HF, and the TRILUMI-
NATE trial) [28–34], drug therapy in HF (FAIR-HF2, a meta-
analysis on intravenous iron, ATTRibute-CM, HELIOS-B
trial, FINEARTS-HF, 2 STEP-HFpEF trials, STEP-HFpEF
meta-analysis, and the SUMMIT trial) [35–45]. On the issue
of fluid restriction, we considered also the FRESH-UP trial
[46].

Prevention of Heart Failure
Therapeutic interventions and lifestyle modification in pa-
tients at risk of HF have been associated with a decreased
incidence of HF and the likelihood of hospitalization due to
HF. Considering the available data, the following recom-
mendations have been proposed for the prevention of HF
(Figure 1, Table 2).

Diagnostics
The diagnosis of HF requires the presence of symptoms and/
or signs of HF and objective evidence of cardiac dysfunction.
Symptoms and signs lack sufficient accuracy to be used alone
to make the diagnosis of HF, thus under- and misdiagnosis
of HF can commonly occur. To address this, several diag-
nostic modalities should be utilized to diagnose or determine
the prognosis of HF (Figure 1, Table 3).
Of note, this guideline diagnostically and therapeutically

distinguishes between HFrEF and HFpEF. It is recognized
that for all practical intents and purposes patients that else-
where are considered as HF patients with “mid-range” or
“mildly-reduced” LVEF (termed patients with “HFmrEF”
and typically defined as patients with an LVEF of 40%–49%)
are considered as patients with HFrEF. It is recognized that
diagnostic certainty in these patients is somewhat reduced
(due to the variability of LVEF assessment) and that the
absolute benefit of GDMT may be somewhat less than in
patients with LVEF ,40%.

Treatment
Drugs
Pharmacological therapies have been shown to improve
symptoms, reduce hospitalizations and reduce mortality in
patients with HF by improving cardiac function and slowing
the disease progression. Despite strong evidence supporting
the benefits of certain medications for HFrEF, several other
classes of medications still have either unproven benefits or
potential risks of increased fluid retention, drug interactions,
HF hospitalization, or mortality. Recommendations
regarding the pharmacological therapies for patients with
HF are summarized in Figure 2 and Figure 3 as well as in
Table 4 focusing on drugs commercially available in major
parts of the world.

Devices
A crucial role has been played by RCTs in shaping decisions
regarding cardiac implantable devices such as implantable
cardioverter-defibrillators (ICDs), and cardiac resynchroni-
zation therapy (CRT) over the past two decades. While
subgroup analyses of these trials have provided additional
insights, it is important to note that they were not the pri-
mary endpoints of these studies and should be interpreted
cautiously. Recently, cardiac contractility modulation (CCM)
and baroreflex activation therapy (BAT) have shown bene-
ficial effects in patients with HF. Strategies and recommen-
dations regarding device therapies are summarized in
Table 5 and Figure 2.

Surgery and Trans-Catheter Procedures
Strategies for invasive management and device-based ther-
apies for patients with severe valvular diseases or coronary
artery diseases are mentioned in Table 6 and Figure 2.
Special Consideration
Heart failure management becomes more challenging in the
presence of various comorbidities, such as amyloidosis.
Moreover, in pregnancy, certain medications should be
avoided due to potential risks to the fetus and other adverse
effects. Recommendations about the management of HF in
such special conditions are highlighted in Table 7 and
Table 8, and Figure 4.
Conclusions
The recommendations provided in this document offer a
comprehensive framework for HF management, drawing on
the most recent evidence to support physicians in their
practice. However, it is pertinent to note that they should not
replace clinical judgment. Effective HF management requires
adapting these guidelines to the unique circumstances of
each patient and the resources available in their region. A
comprehensive overview of the recommendations for man-
agement of patients with HFpEF and HFrEF is given in
Figures 5 and 6. It is crucial for healthcare providers to offer
personalized care tailored to each patient’s specific clinical
profile, symptoms, comorbidities, and individual prefer-
ences. Recognizing potential obstacles to implementing these
recommendations, including resource constraints, access to
particular interventions and technologies, cultural influences
and local standards of care is essential for effective applica-
tion of these guidelines. By integrating these recommenda-
tions with individualized patient care and addressing local
healthcare dynamics, clinicians can optimize HF manage-
ment and improve quality of life for patients.



Table 1 Grading and recommendations.

Table 2 Recommendations for the prevention of heart failure.
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Table 2 (Continued).

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; DND, do not do; ACEi, angiotensin-converting enzyme inhibitors; ACS, acute coronary

syndrome; AMI, acute myocardial infarction; ARB, angiotensin receptor blocker; BMI, body mass index; CVD, cardiovascular disease; CKD, chronic kidney

disease; GDMT, guideline-directed medical therapy; GLP-1RA, glucagon-like peptide 1 receptor agonist; HF, heart failure; LMIC, low- and middle-income

countries; LVEF, left ventricular ejection fraction; MI, myocardial infarction; MRA, mineralocorticoid receptor antagonist; RHD, rheumatic heart disease; RF,

rheumatic fever; SGLT2, sodium-glucose cotransporter-2; T2DM, type 2 diabetes mellitus.

Table 3 Recommendations for the diagnostic tests in patients with heart failure.
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Table 3 (Continued).

e60 V. Chopra et al.



Table 3 (Continued).

*Note: Best cut-offs to rule-out heart failure in the chronic setting using natriuretic peptides are for BNP: ,35 pg/mL, for NT-proBNP:,125 pg/mL, and for MR-

proANP: ,120 pmol/L.

Abbreviations: SR, strongly recommend; R, Recommend; Su, suggest; DND, do not do; 6MWT, 6-minute walk test; BNP, B-type natriuretic peptide; CMR, cardiac

magnetic resonance; CSA, central sleep apnea; CPET, cardiopulmonary exercise testing; CV, cardiovascular; DPD, 3,3-diphosphono1,2-propanodicarboxylic acid,

GDMT, guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; HMDP, hydroxymethylene diphoshonate;

MCS, mechanical circulatory support; NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; NYHA, New York Heart Association; PAPI, pulmonary

artery pulsatility index; PASP, pulmonary artery systolic pressure; PCWP, pulmonary capillary wedge pressure; PET, positron emission tomography; PVR,

pulmonary vascular resistance; PYP, pyrophosphate; TTE, transthoracic echocardiography; RHC, right heart catheterization; RVSWI, right ventricular stroke

work index.
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Figure 1 Recommendations for prevention and diagnosis of heart failure.
Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; and DND, Do not do. ACEi, angiotensin-converting
enzyme inhibitors; ARB, angiotensin receptor blocker; BNP, brain natriuretic peptide; CMR, cardiac magnetic resonance;
CPET, cardiopulmonary exercise training; CT, computed tomography; CVD, cardiovascular disease; CXR, chest X-ray; DPD,
3,3-diphosphono-1,2-propanodicarboxylic acid; GDMT, guideline-directed medical therapy; GLP-1RA, glucagon-like pep-
tide 1 receptor agonist; HF, heart failure; HMDP, hydroxymethylene diphoshonate; NT-proBNP, N-terminal pro-B-type
natriuretic peptide; POCUS, point of care ultrasound; PET, positron emission tomography; PYP, pyrophosphate; TTE,
transthoracic echocardiography; SGLT2, sodium-glucose co-transporter 2.
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Table 4 Recommendations for pharmacological therapies in patients with heart failure.
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Table 4 (Continued).
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able 4 (Continued).
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Table 4 (Continued).

In patients with LVEF 40%249%, diagnostic accuracy of test is less certain (due to the variability of LVEF assessments) and the absolute amount of therapeutic

benefit of GDMT is somewhat less than in patients with LVEF ,40%.

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; DND, do not do; ACEi, angiotensin converting enzyme inhibitors; ACS, acute coronary

syndrome; AMI, acute myocardial infarction; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitors; BPM, beats per minute; BNP,

B-type natriuretic peptide; COX-2, cyclo-oxygenase-2; CV, cardiovascular; CVD, cardiovascular disease; DPP-4, dipeptidyl peptidase-4; eGFR, estimated

glomerular filtration rate; GDMT, guideline-directed medical therapy; GLP-1RA, glucagon-like peptide 1 receptor agonist; HF, heart failure; HFimpEF, heart

failure with improved ejection fraction; HFpEF, heart failure with preserved ejection fraction; heart failure with mildly reduced ejection fraction; HFrEF, heart

failure with reduced ejection fraction; IV, intravenous; LVAD, left ventricular assist device; LVEF, left ventricular ejection fraction; MCS, mechanical circulatory

support; MRA, mineralocorticoid receptor antagonist; NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; NSAIDs, non-steroidal anti-inflam-

matory drugs; NYHA, New York Heart Association; PDE5, phosphodiesterase-5; QoL, quality of life; RAASi, Renin-angiotensin-aldosterone system inhibitors;

SGLT2, sodium-glucose cotransporter-2; SP, systolic blood pressure; T2DM, type 2 diabetes mellitus; TSAT, transferrin saturation.
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Table 5 Recommendations for the device therapies in patients with heart failure.
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Table 5 (Continued).
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Table 5 (Continued).

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; DND, do not do; AV, atrioventricular; BAT, baroreflex activation therapy; CCM, cardiac

contractility modulation; CRT, cardiac resynchronization therapy; GDMT, guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with

reduced ejection fraction; HCM, hypertrophic cardiomyopathy; ICD, implantable cardioverter-defibrillator; IV, intravenous; LAP, left atrial pressure; LBBB, left

bundle branch block; LVAD, left ventricular assist device; LVEF, left ventricular ejection fraction; MCS, mechanical circulatory support; MI, myocardial infarction;

NSVT, non-sustained ventricular tachycardia; NYHA, New York Heart Association; QoL, quality of life; SCD, sudden cardiac death; SR, sinus rhythm; VAD,

ventricular assist device.

Table 6 Recommendations for the invasive management in patients with heart failure.
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Table 6 (Continued).

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; DND, do not do; AF, atrial fibrillation; AS, aortic stenosis; AR, aortic regurgitation; CABG,

coronary artery bypass grafting; GDMT, guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; LBBB, left

bundle branch block; LVEF, left ventricular ejection fraction; LVESD, left ventricular end-systolic diameter; MR, mitral regurgitation; M-TEER, mitral trans-

catheter edge-to-edge repair; NYHA, New York Heart Association; PASP, pulmonary artery systolic pressure; QoL, quality of life; RAAS, Renin-angiotensin-

aldosterone system; SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation; TEER, transcatheter edge-to-edge repair; TR,

tricuspid regurgitation.

Table 7 Recommendations for the special conditions in patients with heart failure.
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Table 7 (Continued).
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Table 7 (Continued).
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Table 7 (Continued).

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; and DND, do not do; ACEi, angiotensin-converting enzyme inhibitors; AHF, acute heart

failure; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitors; AF, atrial fibrillation; AS, aortic stenosis; AV, atrioventricular; bi-

PAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; CV, cardiovascular; GDMT, guideline-directed medical therapy; GLP-1RA,

glucagon-like peptide 1 receptor agonist; HCM, hypertrophic cardiomyopathy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; ICD,

implantable cardioverter defibrillator; LV, left ventricular; LVEF, left ventricular ejection fraction; LVOT, left ventricular outflow tract; LVOTO, left ventricular

outflow tract obstruction; MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association; NSAIDs, non-steroidal anti-inflammatory drugs;

NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; OSA, obstructive sleep apnea, PDE5, phosphodiesterase-5; QoL, quality of life; SGLT2, so-

dium-glucose cotransporter-2; T2DM, type 2 diabetes mellitus; TSAT, transferrin saturation; TTR, transthyretin.
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Table 8 Recommendations for special considerations.
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Table 8 (Continued).

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; DND, do not do; ACEi, angiotensin converting enzyme inhibitors; ARB, angiotensin re-

ceptor blocker; ARNI, angiotensin receptor neprilysin inhibitors; CV, cardiovascular; CVD, cardiovascular disease; DOACs, direct oral anticoagulants; HF, heart

failure; HFrEF, heart failure with reduced ejection fraction; LMWH, low molecular weight heparin; MRA, mineralocorticoid receptor antagonist; QoL, quality of

life; SGLT2, sodium-glucose cotransporter-2; VKA, vitamin K antagonist.
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Figure 2 Recommendations for the management of heart failure with reduced ejection fraction.
Note: In patients with LVEF 40%–49%, diagnostic accuracy of test is less certain (due to the variability of LVEF assessments)
and the absolute amount of therapeutic benefit of GDMT is somewhat less than in patients with LVEF ,40%.
Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; and DND, Do not do. ACEi, angiotensin-converting
enzyme inhibitors; AF, atrial fibrillation; ARB, angiotensin receptor blocker; AHF, acute heart failure; AR, aortic regurgi-
tation; AS, aortic stenosis; AV, atrioventricular; ARNI, angiotensin receptor neprilysin inhibitor; CAD, coronary artery
disease; CABG, coronary artery bypass grafting; COX-2, cyclo-oxygenase-2; CRT, cardiac resynchronization therapy, DPP-4,
dipeptidyl peptidase-4; eGFR, estimated glomerular filtration rate; GDMT, guideline-directed medical therapy; HCM, hy-
pertrophic cardiomyopathy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; ICD, implantable
cardioverter-defibrillator; LBBB, left bundle branch block; LVAD, left ventricular assist device; LVEF, left ventricular ejection
fraction; MI, myocardial infarction; MR, mitral regurgitation; MRA, mineralocorticoid receptor antagonist; M-TEER, mitral
transcatheter edge-to-edge repair; NSAIDs, non-steroidal anti-inflammatory drugs; NT-proBNP, N-terminal prohormone of
B- type natriuretic peptide; NYHA, New York Heart Association; PDE5, phosphodiesterase-5;RAAS, Renin-angiotensin-
aldosterone system; RV, right ventricle; SGLT2, sodium-glucose co-transporter 2; TSAT, transferrin saturation; TR, tricuspid
regurgitation; VAD, ventricular assist device.
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Figure 3 Recommendations for the management of heart failure with preserved ejection fraction.
Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; and DND, Do not do. ACEi, angiotensin-converting
enzyme inhibitors; ARB, angiotensin receptor blocker; ARNI, Angiotensin receptor neprilysin inhibitor; COX-2, cyclo-
oxygenase-2; DPP-4, dipeptidyl peptidase-4; GDMT, guideline-directed medical therapy; GLP-1RA, glucagon-like peptide 1
receptor agonist; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; NSAIDs, non-steroidal anti-in-
flammatory drugs; MRA, mineralocorticoid receptor antagonist; SGLT2, sodium-glucose co-transporter 2.
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Figure 4 Recommendations for the management of special conditions in patients with heart failure.
Note: In patients with LVEF 40%-49%, diagnostic accuracy of tests is less certain (due to the variability of LVEF assessments)
and the absolute amount of therapeutic benefit of GDMT is somewhat less than in patients with LVEF ,40%.
Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; and DND, Do not do. ACEi, angiotensin-converting
enzyme inhibitors; AF, atrial fibrillation; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhib-
itor; bi-PAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; DPP-4, dipeptidyl peptidase-4;
GDMT, guideline-directed medical therapy; GLP-1RA, glucagon-like peptide 1 receptor agonist; HCM, hypertrophic car-
diomyopathy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction;, heart failure with mildly reduced
ejection fraction; ICD, implantable cardioverter defibrillator; LV, left ventricle; LVOT, left ventricular outflow tract; LVEF,
left ventricular ejection fraction; LMWH, low molecular weight heparin; MRA, mineralocorticoid receptor antagonist; NT-
proBNP, N-terminal prohormone of B-type natriuretic peptide; PDE5, phosphodiesterase-5; SCD, sudden cardiac death;
SGLT2, sodium-glucose co-transporter 2, T2DM, type 2 diabetes mellitus; TSAT, transferrin saturation; VKA, vitamin K
antagonist.
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Figure 5 Overview of HFpEF management.

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; and DND, Do not do. ACEi, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor

neprilysin inhibitor; bi-PAP, bilevel positive airway pressure; CV, cardiovascular; CPAP, continuous positive airway pressure; GLP-1RA, glucagon-like peptide 1 receptor agonist; HCM, hypertrophic

cardiomyopathy; HFpEF, heart failure with preserved ejection fraction; MRA, mineralocorticoid receptor antagonist; OSA, obstructive sleep apnea; SGLT2, sodium-glucose co-transporter 2.

Figure 6 Overview of HFrEF management. Adapted from S. Mishra et al. Indian Heart Journal (2018).

Note: In patients with LVEF 40%-49%, diagnostic accuracy is less certain (due to the variability of LVEF assessments) and the absolute amount of therapeutic benefit of GDMT is somewhat less than in patients with LVEF,40%.

Abbreviations: SR, strongly recommend; R, recommend; Su, suggest; andDND, Do not do. ACEi, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor

neprilysin inhibitor; bi-PAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; CAD, coronary artery disease; CABG, coronary artery bypass grafting; CRT, cardiac resynchronization therapy,

GLP-1RA, glucagon-like peptide 1 receptor agonist; HCM, hypertrophic cardiomyopathy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; ICD, implantable cardioverter- defibrillator; ISDN, isosorbide

dinitrate; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; LVAD, left ventricular assist device;MCS,mechanical circulatory support;MR,mitral regurgitation;MRA,mineralocorticoid receptor antagonist;

M-TEER, mitral transcatheter edge-to-edge repair; NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; NYHA, New York Heart Association; OSA, obstructive sleep apnea; SD, sudden death; SGLT2,

sodium-glucose co-transporter 2; T2DM, type 2 diabetes mellitus; and TSAT, transferrin saturation.
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