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Figure 1. Clinical assessment of acute decompensated heart failure
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Table 1. Aggravating factors of acute heart failure
Aggravating factors of acute heart failure

Acute coronary syndrome

Arrhythmia (tachyarrhythmia: atrial fibrillation, ventricular tachycardia, bradyarrhythmia: conduction abnormality)

Excessive elevation of blood pressure

Non-adherence with salt/fluid intake or medication

Toxic substances(alcohol, recreational drugs)

Drugs (e.g., NSAIDs, corticosteroids, negative inotropic substances, cardiotoxic chemotherapeutics)

Exacerbation of chronic obstructive pulmonary disease

Pulmonary embolism

Infection (e.g., pneumonia, infective endocarditis, sepsis)

Surgery and perioperative complications

Increased sympathetic drive, stress-related cardiomyopathy

Metabolic/hormonal derangements(e.g. thyroid dysfunction, diabetic ketosis, adrenal dysfunction, pregnancy and peripartum-

related abnormalities)

Cerebrovascular insult

Acute mechanical cause: myocardial rupture complicating ACS (free wall rupture, ventricular septal defect, acute mitral

regurgitation), chest trauma or cardiac intervention, acute native or prosthetic valve incompetence secondary to endocarditis,
aortic dissection or thrombosis

NSAIDs, nonsteroidal anti-inflammatory drugs; ACS, acute coronary syndrome.
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Cardiac causes

Non-cardiac causes

Heart failure Old age

Acute coronary syndrome Ischemic stroke
Pulmonary embolism

Myocarditis

Left ventricular hypertrophy

Hypertrophic or restrictive cardiomyopathy
Valvular heart disease

Congenital heart disease

Atrial or ventricular arrhythmia Severe burn
Cardiac contusion Anemia
ICD shock
Cardiac surgery

Pulmonary hypertension

Renal insufficiency
Liver dysfunction

Subarachnoid hemorrhage

Paraneoplastic syndrome
Chronic obstructive pulmonary disease
Severe infective disease

Severe metabolic or hormonal disorder (e.g. Thyroid toxicosis, diabetic ketoacidosis)

ICD, implantable cardioverter defibrillator.
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Figure 2. Diagnostic approach in patient suspicious acute heart failure. ECG, electrocardiogram; BNP, B-type natriuretic peptide.
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Nitroglycerine Start with 10-20 pg/min

Increase up to 200 pg/min

Start with 1 mg/h
Increase up to 10 mg/h

Isosorbide dinitrate

. Tolerance on continuous use
Hypotension, headache

: Tolerance on continuous use
Hypotension, headache

Nitroprusside Start with 0.3 pg/kg/min Hypotension Light sensitivity
Increase up to 5 pg/kg/min Isocyanate toxicity
Neseritide Bolus 2 pg/kg+infusion 0.01 pg/kg/min Hypotension
Table 4. Inotropes and vasoconstrictors
Drug Bolus Infusion rate Effects
Dobutamine No 2-20 pg/kg/min (B) Increase cardiac contractility
Dopamine No <3 pg/kg/min Renal vasodilatory effect
3-5 pg/kg/min (B) Increase cardiac contractility
>5 pg/kg/min (o) Vasopressor effect
Milrinone 25-75 pg/kg 0.375-0.75 pg/kg/min Increase C.O. and HR
Over 10-20 minutes Decrease SVR and PVR

Levosimendan 12 pg/kg

Over 10 minutes

Norepinephrine No
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Increase cardiac contractility
Vasodilatory effect via ATP
dependent K channel

Vasoconstriction
Vasoconstriction

C.0., cardiac output; HR, heart rate; SVR, systemic vascular resistance; PVR, pulmonary vascular resistance; ATP, adenosine triphosphate;

i.v., intravenous.
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