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Outline

• Introduction

• How to diagnose heart failure

• Optimization of  guideline directed medical therapy (GDMT) with 
clinical evidences
• For heart failure with reduced LVEF (HFrEF)

• For heart failure with preserved LVEF (HFpEF)

• Indication for Cardiac Implantable Electronic Devices (CIEDs) in 
HErEF

• Holistic care 
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Introduction

• Heart failure is a complex clinical syndrome with symptoms and signs that result 
from any structural or functional impairment of  ventricular filling or ejection of  
blood.

• The true prevalence of  heart failure in Asia Pacific region is suggested to range 
from 1.3% to 6.7%, translating to an average of  4 cases of  heart failure for every 
100 people in the region.

• Registry and epidemiological data indicate that HF patients in the Asia-Pacific are 
younger and have more severe signs and symptoms compared with their 
counterparts in Western countries. 

• In the Asia-Pacific region, heart failure (HF) becomes a public health problem 
because of  its high prevalence, huge socioeconomic burden and poor outcome.
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Combined survival rates for people with heart failure over time

Ref  : Jones NR, Roalfe AK, Adoki I, Hobbs FDR, Taylor CJ. Survival of  patients with chronic heart failure in the community: 

a systematic review and meta-analysis. Eur J Heart Fail 2019; 21:1306–1325.
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ACC/ AHA Heart Failure Stage and NYHA class
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The diagnostic algorithm of  heart failure

Ref  : 2021 ESC guidelines for diagnosis 

and treatment of  acute and chronic 

heart failure
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Proposed algorithm for diagnosis of  heart failure

Ref  : Asian Pacific Society of  Cardiology Consensus Statements on the Diagnosis and Management of  Chronic Heart Failure , Journal of  Asian Pacific Society of  Cardiology, 2023  
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Classification and Trajectories of  HF Based on LVEF
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Heart Failure with reduced ejection fraction
(HFrEF)
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Therapeutic algorithm of  Class I Therapy Indications for a patient with 
heart failure with reduced ejection fraction

Ref  : 2021 ESC guidelines 
for diagnosis and treatment 
of  acute and chronic heart 
failure
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Proposed algorithm for the pharmacotherapy of  
heart failure with reduced ejection fraction

Ref  : Asian Pacific Society of  Cardiology Consensus Statements on the Diagnosis and Management of  Chronic Heart Failure , Journal of  Asian Pacific Society of  Cardiology, 2023  13



Site of  action of  drugs used in treatment of  heart failure 
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Four pillars of  heart failure : 
contemporary pharmacological therapy for HFrEF
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Points to note …

• If  patients cannot tolerate ARNIs or ACEIs, ARBs may be used instead

• Only a few ARBs (candesartan, losartan and valsartan) are supported by RCTs 
and no ARB has yet been shown to reduce all-cause mortality

• The maximally tolerated dose may be slightly lower in Asian people 
compared with Western patients due to differences in body size 

• Up titration of  an individual medication should not be done at the 
expense of  the addition of  one of  the other four foundational 
medications.
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Evidence-based doses of  disease-modifying drugs in key randomized trials in patients with 
heart failure with reduced ejection fraction
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Pre-discharge and early post discharge phase

• The goal of  first titration visit – within 48 hours before discharge – to reach 
at least half  of  the dose of  recommended medications.

• Titration to full target doses of  oral therapies – attempted within 2 weeks 
after discharge – with appropriate safety and monitoring

• High intensity care for initiation and rapid up-titration of  oral HF therapies 
and close follow up in first 6 weeks after discharge for acute heart failure 
hospitalization –recommended to reduce heart failure hospitalization and all 

cause death (STRONG-HF trial).
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What about evidence ?
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Heart failure in the last year: progress and perspective

ESC Heart Failure, Volume: 7, Issue: 6, Pages: 3505-3530, First published: 05 December 2020, DOI: (10.1002/ehf2.13124) 



Trial evidence of  mortality benefit of  drugs in heart failure



PARADIGM-HF 
(Prospective Comparison of  Angiotensin Receptor–Neprilysin Inhibitor With 

Angiotensin-Converting Enzyme Inhibitor to Determine Impact on 
Global Mortality and Morbidity in Heart Failure) 

Angiotensin Receptor – Neprilysin inhibitor (ARNI)

                                                    Vs

                     Angiotensin converting enzyme inhibitor Enalapril 

                                           in heart failure
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Mechanism of  action of  ARNI



Benefit of  Neprilysin inhibition



PARADIGM-HF Key results

• 20 % reduction in primary endpoint (CV death or HF hospitalization)

• 20 % reduction in CV death

• 21 % reduction in heart failure hospitalization

• 16 % reduction in all cause mortality
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Sodium Glucose co-transporter 2 
(SGLT 2) inhibitors
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Mechanism of  action of  SGLT 2 inhibitors
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Cardiovascular benefits of  SGLT 2 inhibitors in heart failure

• Multi dimensional CV benefits in HF 

• Mild diuretic effect

• Decrease sodium → sodium homeostasis → decrease plasma volume and BP → 
decrease afterload

• Reduced circulating volume → reduced preload

• Its inhibition promotes diuresis and reduces preload, after- load, and blood 
pressure

• Smooth muscle relaxation → improve arterial stiffness

• Protective effect on cardiac myocytes 
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How does SGLT 2 inhibitors work:
? The broad cardiorenal effects of  SGLT2 inhibitors

• Directly increase renal erythropoietin and the oxygen carrying capacity of  the blood

• Constant glycosuria by itself  has a direct cardiac benefit by shifting metabolism in favor 
of  oxidation of  free fatty acids, which in turn optimizes mitochondrial function in 
cardiac myocytes (improving contractile function)

• Reduces epicardial fat (decreasing noxious inflammation and fibrosis associated with 
heart failure)

• These mechanisms may explain the reduction in left ventricular mass index, a 
known predictor of  major adverse cardiovascular events, seen on cardiac magnetic 
resonance imaging and associated with empagliflozin and dapagliflozin use
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Other Cardiovascular benefits of  SGLT 2 inhibitors

Dapagliflozin Empagliflozin Canagliflozin

Cardiovascular effects Decreased collagen formation

Activated IL 10

Inhibited fibroblast activation

Reduced sympathetic 

overdrive

Reduced atherosclerosis

Decrease renal production of  

inflammatory cytokines

Decreased TNF R1 and 

proinflammatory cytokines

Inhibited intracellular glucose 

metabolism

Promoted autophagy

30



Proposed myocardial mechanisms of  Gliflozins
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What about the evidence for SGLT 2 inhibitors ?
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Empagliflozin Outcome Trial in Patients with Chronic Heart Failure 
and a Reduced Ejection Fraction (EMPEROR-Reduced)
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EMPEROR-Reduced
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EMPEROR-Reduced

25% reduction in the combined risk of  the primary outcomes of  

CV death and hospitalization for HF regardless of  T2D status
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EMPEROR-Reduced
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EMPEROR-Reduced : Adverse Events
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Adverse reactions of  SGLT2 inhibitors

• Most frequent - genital mycotic infection, such as vulvovaginal candidiasis (4-5 
times more common in women).

• Rare but serious - serious urinary tract infections such as pyelonephritis and 
urosepsis and necrotizing fasciitis of  the perineum (Fournier's gangrene).

• Risk of  intravascular volume contraction and hypotension, especially in older adults 
and patients taking other diuretic medications.

• Canagliflozin is associated with an increased risk of  lower limb amputations.

• SGLT2 inhibitors are contraindicated in type 1 diabetes mellitus because they 
promote ketone production and may increase the risk of  diabetic ketoacidosis
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Dapagliflozin in HFrEF
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Vericiguat (Oral soluble guanylyl cyclase stimulator) 

• Directly binds and stimulates sGC 
and increases cGMP production.

• cGMP has several potentially 
beneficial effects in patients with 
HF, including 
• Vasodilation 

• Improvement in endothelial 
function 

• Decrease in fibrosis and remodeling 
of  the heart

VICTORIA trial 

• Relative risk reduction of  10 % in the 
primary outcome (cardiovascular death 
of  HF hospitalization) was lower than 
expected
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Strategic phenotypic overview of  the management of  
heart failure with reduced ejection fraction
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Management of  HFrEF
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Management of  HFrEF
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Management of  HFrEF
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Cardiac implantable electronic devices (CIED) therapy

• Patients with LVEF ≤35% after 3 months of  achieving OMT should be 
referred for cardiac implantable electronic devices therapy. 
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Recommendations for cardiac resynchronization therapy 
implantation in patients with heart failure
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Timely referral to Cardiology

• Advanced intervention for heart failure including LVADs or heart transplantation

• Patients with advanced HF, NYHA class III or IV, and/or an EF of  less than 25% 
should be referred to a cardiologist at an advanced HF center.

• Other indications for referral to cardiology include 

• patients with HF who exhibit early organ dysfunction 

• persistent hypotension (systolic BP < 90 to 100 mm Hg) 

• maximally tolerated GDMT

• at least one hospitalization for HF within the past 12 months 

• continuing edema despite increased diuretic use

• history of  ventricular arrhythmias resulting in hemodynamic instability
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Left ventricular assist device

Mechanical circulatory device (MCS)

• Bridge to Transplantation (BTT)

• Bridge to Candidacy(BTC)

• Long term MCS as Destination 
therapy (DT)
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Heart Failure with preserved LVEF (HFpEF)
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HFpEF diagnostic scoring system
H2FPEF

Ref  : 2023 ACC Expert Consensus Decision Pathway on Management of  Heart Failure With Preserved Ejection Fraction
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HFpEF diagnostic scoring system

Symptoms and signs of  HF 

An LVEF  ≥ 50%

Objective evidence of  cardiac 
structural and/or functional 
abnormalities consistent with the 
presence of  LV diastolic 
dysfunction/ raised LV filling 
pressures, including raised NPs
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Management of  HFmrEF

Ref  : 2023 Focused Update of  the 2021 ESC Guidelines for the diagnosis and treatment of  acute and chronic heart failure 
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Management of  HFpEF

Ref: 2023 Focused Update of  the 2021 ESC Guidelines for the diagnosis and treatment of  acute and chronic heart failure
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Treatment algorithm for GDMT in HEpEF

Ref : 2023 ACC Expert Consensus Decision Pathway on Management of Heart Failure Preserved Ejection Fraction
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Management of  co-morbidities associated with HFpEF

Ref : 2023 ACC Expert Consensus Decision Pathway on Management of Heart Failure Preserved Ejection Fraction
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Clinical Evidence
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EMPEROR-Preserved

• double-blind, placebo-controlled trial 

• randomized 5988 patients

• symptomatic HF (New York Heart Association [NYHA] class ≥II) and a left 
ventricular ejection fraction (LVEF) of  >40% 

• empagliflozin (10 mg orally once daily) or matching placebo

• The second secondary outcome was the rate of  decline in the eGFR during double-
blind treatment.

• In the main trial, empagliflozin, versus placebo, reduced the risk of  the primary 
composite outcome (13.8% in the empagliflozin group vs. 17.1% in the placebo 
group.
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EMPEROR-Preserved
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EMPEROR-Preserved 

• Empagliflozin reduced the risk of  the primary composite outcome of  
cardiovascular death or hospitalization for HF, the key secondary outcome of  total 
hospitalizations for HF, and of  eGFR slope, in patients with and without CKD.

• The benefit across the primary and key secondary outcomes was consistent across the 
spectrum of  eGFR 

• Empagliflozin reduced the reporting of  acute kidney injury and slowed the progression 
to macroalbuminuria overall and across CKD and eGFR categories

• Empagliflozin was well – tolerated in patients with and without CKD
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DELIVER 

Dapagliflozin in Heart Failure with Mildly Reduced and Preserved Ejection Fraction

Purpose: 

To evaluate whether SGLT2 inhibitors (dapagliflozin) are effective in 

patients with heart failure and more than 40% left ventricular 

ejection fraction.

Trial Design: This was an international, multicenter, parallel-group, 

event-driven, randomized, double-blind, placebo-controlled study. 

N=6,263 patients with heart failure and a left ventricular ejection 

fraction of more than 40% were randomized in a 1:1 ratio to receive 

either dapagliflozin 10 mg or placebo.

Primary Endpoint: Time-to-event analysis of a composite of 

worsening heart failure (defined as unplanned hospitalization for 

heart failure or an urgent visit for heart failure) or cardiovascular 

death [over a median of 2.3 years].

Other Endpoints: Total number of worsening heart failure events 

and cardiovascular death, death from any cause, and change in 

total symptoms score of KCCQ at 8 months.

Results Dapagliflozin Placebo P-value

Primary Composite Outcome – no.(%): 

Time to first occurrence of: 1) CV death; 

2) Hospitalization for HF; 3) Urgent visit 

for HF

512 (16.4) 610 (19.5) < 0.001

Total # of worsening HF events + Death 815 1057 < 0.001

Death from any cause – no. (%) 497 (15.9) 526 (16.8) NA

Change in total symptom score of KCCQ 

at 8 months

Win ratio, 1.11; 95% CI, 1.03-1.21; P=0.009

Results: Among individuals with heart failure and a mildly reduced or preserved ejection 

fraction, dapagloflozin reduced the combined risk of worsening heart failure or 

cardiovascular death.

Presented by: Dr. Scott Solomon for the DELIVER Investigators

© 2022, American Heart Association. All rights reserved 60
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Recommendation for SGLT2 inhibitors 
in HFmrEF and HFpEF
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Cardiac Rehabilitation

• All patients with HF should be encouraged to enrol in a multidisciplinary 
care cardiac rehabilitation programme 
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Palliative care

• Referral to a palliative care specialist should be considered 

• Palliative care can provide 
• improved quality of  life through symptom management 

• assistance with medical decision-making

• care that addresses emotional and spiritual needs
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Take home message …

• Guideline-directed medical therapy (GDMT) is the mainstay of  treatment for initial and 
chronic management of  HFrEF

• GDMT has been shown to improve the overall survival rate of  patients living with HFrEF

• Four pillars of  heart failure: ARNI, Beta blockers, MRA, SGLT2 inhibitors

• Initiation and optimization of  medical therapy with proper reassessment for individualized 
care

• Timely referral for advanced heart failure management

• Holistic approach : patient and family education, exercise and rehabilitation programme , 
psychosocial support , palliative care  
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Thank you for your attention
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Types of  heart failure according to LVEF

Type of  Heart Failure according to LVEF Criteria

HFrEF (Heart failure with reduced EF) LVEF ≤ 40 %

HF imp EF (Heart failure with improved EF) Previous LVEF ≤ 40 % and follow up measurement of  

LVEF > 40 %

HF mr EF (Heart failure with mildly reduced EF) LVEF 41 – 49 %

HFpEF (Heart failure with preserved EF) LVEF ≥ 50 %
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Cardiovascular benefits of  SGLT2 inhibitors
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Proposed mechanisms of  cardiovascular benefits of  SGLT2 inhibitors
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• The Universal Definition of  HF requires 
• symptoms and/or signs of  HF, caused by structural/functional cardiac 

abnormalities

and at least 1 of  the following: 
1) elevated natriuretic peptides 

2) objective evidence of  cardiogenic pulmonary or systemic congestion.
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HFpEF

• HFpEF: Clinical diagnosis of  HF 
and LVEF  ≥ 50% 

• Not attributable to an underlying 
cause such as an infiltrative 
cardiomyopathy, hypertrophic 
cardiomyopathy, valvular disease, 
pericardial disease, or high-output 
HF

HFpEF mimics

• HFpEF mimics: Clinical diagnosis 
of  HF and LVEF ≥ 50%

• with a primary noncardiac cause 
(kidney or liver disease)

• or an underlying cardiac cause 
(infiltrative cardiomyopathy, 
hypertrophic cardiomyopathy, 
valvular disease, pericardial disease, 
or high-output HF).

74



EMPEROR-Preserved

• Among adults with heart failure with mid-
range or preserved EF ( LVEF > 40 %), 
Empagliflozin decreased the risk of  
cardiovascular death or heart failure 
hospitalization

• This benefit was mainly driven by fewer 
heart failure hospitalization.
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Cardiac Resynchronization Therapy with defibrillation (CRTD ) 
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EMPEROR-Preserved
Primary Outcome, a Composite of  Cardiovascular Death or Hospitalization for Heart Failure.
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EMPEROR-Preserved 
The first secondary outcome was the occurrence of  all adjudicated hospitalizations for HF 

including first and recurrent events. 
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PARADIGM – HF Trial was stopped early 
Median follow up 27 months
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