FOCUSED ISSUE OF THIS MONTH

pISSN 1975-8456 / elSSN 2093-5951

J Korean Med Assoc 2022 January; 65(1):9-17

https://doi.org/10.5124/jkma.2022.65.1.9

Treatment of heart failure with reduced ejection
fraction

In-Cheol Kim, MD
Division of Cardiology, Department of Internal Medicine, Keimyung University Dongsan Hospital, Keimyung University School of Medicine,
Daegu, Korea

Background: Heart failure with reduced ejection fraction (HFrEF) is a syndrome consisting of typical symptoms
and/or signs of heart failure (HF) due to left ventricular systolic dysfunction (ejection fraction <40%) caused by
various underlying cardiac diseases. We report conventional and recently established pharmacologic and non-
pharmacologic treatments of HFrEF in this review article.

Current Concepts: So far, various pharmacologic treatments have been proven beneficial in reducing HF-
associated hospitalization or cardiac death. The mainstay of the treatments is renin-angiotensin-aldosterone
system inhibitors, which are sympathetic nervous system blockers on top of the diuretics to relieve symptoms of
systemic or pulmonary congestion. Recently, new treatment targets for natriuretic peptide and sodium-glucose
cotransporter have emerged in HFrEF, allowing the use of these novel drugs in addition to the optimal conventional
medications. Device therapies, such as implantable cardioverter-defibrillator and cardiac resynchronization
therapy, can improve the outcome in a special population. Heart transplantation is the final treatment for patients
with advanced HF. However, due to the limitation of the donor pool, mechanical circulatory support is necessary.
Discussion and Conclusion: Current guidelines recommend using the four pillars of medications in HFrEF,
including angiotensin-converting enzyme inhibitors (angiotensin-neprilysin inhibitors or angiotensin receptor
blockers), beta-blockers, mineralocorticoid receptor antagonists, and sodium-glucose cotransporter inhibitors.
Appropriate device therapy, mechanical circulatory support, and heart transplantation can enhance survival in
advanced HF patients. Balanced treatment, including conventional and newer therapies, is necessary.
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Structural and/or functional
cardiac abnormality
(EF < 50%, E/e' > 15, chamber enlargement,
= moderate LVH, or = moderate valve dysfunction)

\ 4

Symptoms and/or signs of HF

Corroborated by one of the following

Elevation of
natriuretic peptides

Objective evidence of
pulmonary/systemic
or congestion

by CXR, Echo, RHC, PAC
at rest or during exercise

BNP, pg/mL = 35 (= 100%)
NT-proBNP, pg/mL = 125 (= 300?)

Figure 1. New universal definition of heart failure. EF, ejection fraction; LVH,
left ventricular hypertrophy, HF, hypertrophy; BNP, B-type natriuretic peptide;
NT-proBNP, N-terminal pro B-type natriuretic peptide; CXR, chest X-ray; RHC,
right heart catheterization; PAC, pulmonary artery catheter. ?For hospitalized
patients. lllustrated by the author.
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Table 1. Types and recommended doses of evidence-based medications in
heart failure with reduced ejection fraction

Medications Initia(ln?gc;sage Maxim(unr]r;’ )dosage

ACEi

Captopril 6.25 tid 50 tid

Enalapril 2.5bid 10-20 bid

Lisinopril 2.5-5qd 20-35qd

Ramipril 2.5bid 5 bid

Trandolapril 0.5qd 4qd
ARNI

Sacubitril/valsartan 49/51 bid 97/103 bid
ARB

Candesartan 4qd 32 qd

Valsartan 40 bid 160 bid

Losartan 50 qd 150 qd
Beta-blockers

Bisoprolol 1.25qd 10qd

Carvedilol 3.125 bid 25 bid

Metoprolol succinate (CR/XL) 12.5-25 qd 200 qd

Nebivolol 1.25qd 10 qd
MRA

Eplerenone 25 qd 50 qd

Spironolactone 25 qd 50 qd
SGLT2 inhibitor

Dapagliflozin 10 qd 10qd

Empagliflozin 10 qd 10qd
Others

lvabradine 5 bid 7.5 bid

Vericiguat 2.5qd 10 qd

Digoxin (ug)? 62.5qd 250 qd

Hydralazine/isosorbide dinitrate 37.5/20 tid 75/40 tid

Furosemide 20-40 qd or bid 600 per day

Torsemide 10-20 gd 200 per day

ACEi, angiotensin converting enzyme inhibitor; tid, three times daily; bid, twice daily; qd, once daily;
ARNI, angiotensin receptor-neprilysin inhibitor; ARB, angiotensin receptor blocker; CR, controlled
release; XL, extended release; MRA, mineralocorticoid receptor antagonist; SGLT2, sodium-glucose
cotransporter 2.

2 Digoxin: initial dosage, 62.5 ug qd; maximum dosage, 250 g qd.
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Table 2. Indications and contraindications of heart transplantation
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Indication

Contraindication

Advanced HF with severe functional limitations or refractory symptoms despite
optimal treatment

LVEF usually <35% and NYHA functional class llb—IV

VO,max, maximal oxygen consumption of <12-14 mL/kg/min and/or VO,max<50%
predicted on CPET

Cardiogenic shock not expected to recover

IHD with intractable angina despite the full revascularization therapy with medication

Intractable ventricular arrhythmias, uncontrolled with standard treatment

Severe symptomatic HCMP or RCMP

Congenital heart disease in which severe, fixed pulmonary hypertension is not a
complication

Cardiac tumors with a low likelihood of metastasis

Age over 70 is a relative contraindication (depending on associated comorbidities)

Morbid obesity (BMI =30 kg/m?)

Active neoplasm, except nonmelanoma skin cancer (consult to oncologist)

The inability to achieve PVR <2.5 wood units with vasodilator or inotropic therapy

Uncontrolled DM or that associated with significant end-organ damage

Renal dysfunction (combined heart-kidney transplantation is considered)

Liver cirrhosis (combined heart/liver transplant is considered)

Severe PAD not amenable to revascularization

HIV is an absolute contraindication (HCV may be considered after treatment)

6 months of abstinence from smoking, alcohol, and illicit drugs are required

Noncompliance, lack of caregiver support (either by family or agencies), and
dementia

Mental retardation may be a relative contraindication

HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; BMI, body mass index; CPET, cardiopulmonary exercise testing; PVR, pulmonary vascular resistance; IHD, ischemic heart
disease; DM, diabetes mellitus; HCMP, hypertrophic cardiomyopathy; RCMP, restrictive cardiomyopathy; PAD, peripheral artery disease; HIV, human immunodeficiency virus; HCV, hepatitis C virus.
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HFrEF treatment

= b T
ACEi/ARB/ .
5 5§ 5
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Diuretics

Ivabradine Hydralazine/ISDN Digoxin

Vericiguat Ferric carboxymaltose ICD/CRT
VAD (DT/BTT)

Heart transplantation TEER

Cardiac rehabilitation

Figure 2. Up-to-dated pharmacologic and non-pharmacologic treatment
strategy in heart failure with reduced ejection fraction — unless contraindicated,
four pillars of essential drugs need to be initiated and up-titrated to a maximal
tolerable dose. HFrEF, heart failure with reduced ejection fraction; ACEi,
angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker;
ARNI, angiotensin receptor-neprilysin inhibitor; BB, beta blocker; MRA,
mineralocorticoid receptor antagonist; SGLT2i, sodium-glucose cotransporter 2
inhibitor; ISDN, isosorbide dinitrate; ICD, implantable cardioverter defibrillator;
CRT, cardiac resynchronization therapy; VAD, ventricular assist device; DT,
destination therapy; BTT, bridge to transplantation; TEER, transcatheter edge-
to-edge repair. lllustrated by the author.
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