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The Pharmacologic Treatment of Acute Heart Failure

Hyungseop Kim
Division of Cardiology, Department of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

Acute heart failure (HF) is commonly encountered in the emergency department and thus, the hospital admissions for worsening
HF are increasing. However, the patients presenting with acute HF are heterogenous and complex at high risk of morbidity and
mortality. The main goals of treatment for hospitalized patients with HF are to restore euvolemia and to maintain the hemodynamic
status without causing adverse events. Currently, the recommendations are usually based on a clinical factor considering the initial
systolic blood pressure and other symptoms. Accordingly, initial managements in the hospital generally include diuretics,
vasodilators, morphine, and inotropic agents, all of which have been considered as traditional therapies. These agents should mainly
increase cardiac output and improve symptoms, and importantly it should improve the clinical outcomes. The aim of this review is
to describe the available and new pharmacologic drugs for patients presenting with acute HF. (Korean J Med 2012;82:651-657)

Keywords: Acute heart failure; Diuretics; Vasodilators; Inotropes
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Table 1. Pharmacologic treatment of acute heart failure according to hemodynamics and symptoms

Normal/increased BP Decreased BP
Congestion (+) Congestion (+/-)
Traditional drugs Diuretics Dobutamine

Vasodilators Dopamine
Nitroglycerin Milrinone
Nitroprusside Digoxin
Nesiritide

ACE inhibitors

Investigational drugs Vasopressin antagonist

Adenosine antagonist

Cardiac myosin activators

Metabolic modulators

Endothelin antagonist Levosimendan
Istaroxime
BP, blood pressure; ACE, angiotensin converting enzyme.
Table 2. Classification of inotropic agents for acute heart failure
Dobutamine Dopamine Milrinone Levosimendan

Infusion, pg/kg/min 2-20 2-5 renal Bolus: 25-75 Bolus: 12-24

5-10 inotropic Drip: 0.375-0.75 Drip: 0.05-0.2

10-20 SVR 1
Elim t;>, min 2.4 2.0 150 80 hr
Inotropic effect " ™" 1 i
Vasodilation 1 ™" " T
Vasoconstriction 1 ™" 0 0
Chronotropic effect 1 ™" 0 0
BP effect 1 ™" l 0
Direct diuretic effect 0 " 0 0
Arrhythmia risk " 1 i 1

SVR, systemic vascular resistance; Elim t;», elimination half-life; BP, blood pressure.
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Table 3. Classification of diuretics for acute heart failure

Drugs (IV) Initial dose

Max. single dose

IV infusion

Furosemide 40 mg 160-200 mg
Torsemide 10 mg 100-200 mg
Drugs (PO) Initial daily dose

Furosemide 20-40 mg qd/bid 600 mg
Torsemide 10-20 mg qd 200 mg
Hydrochlorothiazide 12.5-25 mg qd/bid 200 mg
Indapamide 2.5mgqd Smg
Amiloride 5 mgqd 20 mg
Metolazone 2.5mgqd 20 mg
Spironolactone 12.5-25 mg qd 50 mg

Max. total daily dose

40 mg IV load then 10-40 mg/hr
20 mg IV load then 5-20 mg/hr
Duration of action

6-8 hr

12-16 hr

6-12 hr

36 hr

24 hr

12-24 hr

2-3 day

1V, intravenous; PO, per os.
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L sBP <100 mmHg

Figure 1. Initial pharmacologic treatment of acute heart failure
according to systolic blood pressure [9].
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Figure 2. Pharmacologic treatment of acute heart failure accord-
ing to left ventricular filling pressure [9].
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