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Treatment of advanced heart failure

Jaewon Oh, MD' - Seung-Hyun Lee, MD?
Division of Cardiology, Severance Hospital, Yonsei University School of Medicine, Seoul, Korea
2Department of Biochemistry and Molecular Biology, Yonsei University College of Medicine, Seoul, Korea

Background: The development of medical and device treatment of heart failure (HF) has improved the survival
and quality of life in HF patients. However, not all HF patients respond well to these up-to-date HF treatments.
We have termed these non-responders as advanced HF patients. The definition, diagnosis, and treatment of
advanced HF are discussed in this review article.

Current Concepts: After current guideline-directed treatments, advanced HF patients can experience aggravation
and decompensation, usually resulting in hospitalization for the symptoms and volume control. Recurrent
decompensation or hospitalization can cause a vicious cycle between the heart and other vital organs, such
as the kidney and liver. Current and up-to-date guidelines recommend treatments, including heart transplant,
left ventricular assist device (LVAD), and hospice care, for advanced HF. Given the limitation of heart transplant
donors, LVAD can be used as a bridge to transplant, in addition to destination therapy. Updated LVAD system can
reduce pump-related thrombosis, stroke, and bleeding.

Discussion and Conclusion: Current guidelines suggest early recognition of advanced HF and referral to
advanced HF specialists. Despite advances in the treatments of advanced HF, unmet needs for further improving
clinical outcomes and quality of life exist.
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Table 1. The definition of advanced heart failure by HFA-ESC in 2018

1. Severe and persistent symptoms of heart failure [NYHA class IIl (advanced) or IV].

2. Severe cardiac dysfunction defined by a reduced LVEF <30%, isolated right ventricular failure or non-operable severe valve abnormalities or congenital abnormalities or
persistently high (or increasing) BNP or NT-proBNP values and data of severe diastolic dysfunction or LV structural abnormalities according to the ESC definition of HFpEF

and HFmrEF.

3. Episodes of pulmonary or systemic congestion requiring high-dose intravenous diuretics (or diuretic combinations) or episodes of low output requiring inotropes or
vasoactive drugs or malignant arrhythmias causing >1 unplanned visit or hospitalization in the last 12 months.

4. Severe impairment of exercise capacity with inability to exercise or low 6MWTD (<300 m) or pVO, (<12-14 mU/kg/min), estimated to be of cardiac origin.

Reproduced from Crespo-Leiro MG et al. Eur J Heart Fail 2018;20:1505-1535 [3].

HFA, Heart Failure Association; ESC, European Society of Cardiology; NYHA, New York Heart Association; LVEF, left ventricular ejection fraction; BNP, B-type natriuretic peptide; NT-proBNP, N-terminal pro-B-type
natriuretic peptide; HFpEF, heart failure with preserved ejection fraction; HFmrEF, heart failure with mildly reduced heart failure; 6MWTD, 6-minute walking distance; pVO,, peak oxygen consumption.
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Table 2. Clinical markers for advanced heart failure (I NEED HELP)

| Inotropes Previous or ongoing requirement for dobutamine, milrinone, dopamine, or levosimendan
N NYHA class/natriuretic peptide Persisting NYHA class Il or IV and/or persistently high BNP or NT-proBNP

E End-organ dysfunction Worsening renal or liver dysfunction in the setting of heart failure

E Ejection fraction Very low ejection fraction <20%

D Defibrillator shocks Recurrent appropriate defibrillator shocks

H Hospitalizations More than 1 hospitalization with heart failure in the last 12 months

E Edemalescalating diuretics Persisting fluid overload and/or increasing diuretic requirement

L Low blood pressure Consistently low blood pressure with systolic <90 to 100 mmHg

p Prognostic medication Inability to up-titrate (or need to decrease/cease) ACEI, beta-blockers, ARNIs, or MRAs

Reproduced from Crespo-Leiro MG et al. Eur J Heart Fail 2018;20:1505-1535 [3].
NYHA, New York Heart Association; BNP, B-type natriuretic peptice; NT-proBNP, N-terminal pro-B-type natriuretic peptide; ACEI, angiotensin-converting enzyme inhibitor; ARNI, angiotensin receptor—neprilysin
inhibitor; MRA, mineralocorticoid receptor antagonist.

Table 3. Interagency Registry for Mechanically Assisted Circulation Support (INTERMACS)

Profile Description Time frame for intervention
1 (ritical cardiogenic shock Definitive intervention needed within hours
2 Progressive decline Definitive intervention needed within few days
3 Stable, but inotrope dependent Definitive intervention elective over a period of weeks to few months.
4 Resting symptoms Definitive intervention elective over a period of weeks to few months.
5 Exertion intolerant Variable urgency, depends upon maintenance of nutrition, organ function, and activity
6 Exertion limited Variable, depends upon maintenance of nutrition, organ function, and activity level.
7 Advanced NYHA class Il Transplantation or circulatory support may not currently be indicated.

Reproduced from Crespo-Leiro MG et al. Eur J Heart Fail 2018;20:1505-1535 [3].
NYHA, New York Heart Assodiation.
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