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Acute Heart Failure - Definition

• Acute heart failure (AHF) is defined as a rapid 

onset or change in the signs and symptoms of 

heart failure , resulting in the need for urgent 

therapy. 

• AHF may be either new heart failure or worsening

of pre-existing chronic heart failure. 
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of pre-existing chronic heart failure. 

• Patients may present as a medical emergency 

such as acute pulmonary oedema or cardiogenic 

shock.



Causes & precipitants of AHF
Usually leading to 

rapid deterioration

• Rapid arrhythmia or severe 

bradycardia/conduction disturbance

• Acute coronary syndrome (ACS)

• Mechanical complication of ACS  (e.g. VSR, 

MV chordal rupture, RV infarction)

• Acute pulmonary embolism

Usually leading to

less rapid deterioration

• Infection (including infective endocarditis)

• Exacerbation of COPD/asthma

• Anaemia

• Kidney dysfunction

• Non-adherence to diet/drug therapy
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• Acute pulmonary embolism

• Hypertensive crisis

• Cardiac tamponade

• Aortic dissection

• Surgery and perioperative problems

• Peripartum cardiomyopathy

• Iatrogenic causes (e.g. prescription of an 

NSAID or corticosteroid; drug interactions)

• Arrhythmias, bradycardia, and conduction 

disturbances not leading to sudden, 

severe change in heart rate

• Uncontrolled hypertension

• Hypothyroidism or hyperthyroidism

• Alcohol and drug abuse



Acute Heart Failure Syndromes
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3 important questions to be asked during initial assessment:

• Does the patient have HF or is there an alternative cause for 

their symptoms and signs (e.g. chronic lung disease, anaemia, 

kidney failure, or pulmonary embolism)?

• If the patient does have HF, is there a precipitant and does it 

require immediate treatment or correction (e.g. an 

Evaluation of pts. with suspected AHF
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require immediate treatment or correction (e.g. an 

arrhythmia or acute coronary syndrome)?

• Is the patient's condition immediately life-threatening 

because of hypoxaemia or hypotension leading to 

underperfusion of the vital organs (heart, kidneys, and brain)?



Evaluation of pts. with suspected AHF
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Diagnosis and treatment are usually carried out in parallel, especially in patients 

who are particularly unwell, and management must be initiated promptly.
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Diagnosis and treatment are usually carried out in parallel, especially in patients 

who are particularly unwell, and management must be initiated promptly.



Treatment of acute heart failure:
acute coronary syndromes
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Evaluation of pts. with suspected AHF
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Evaluation of pts. with suspected AHF
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Treatment of acute heart failure:
pulmonary congestion/oedema without shock
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Acute pulmonary oedema/congestion
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Diuretic Strategies in Patients with Acute 

Decompensated Heart Failure: DOSE trial
Patients’ Global Assessment of Symptoms during the 72-Hour Study-

Treatment Period.
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GM Felker et al. 

N Engl J Med 2011;364:797-805



Diuretic Strategies in Patients with Acute Diuretic Strategies in Patients with Acute 

Decompensated Heart Failure: DOSE trial
Mean Change in Serum Creatinine Level.
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GM Felker et al. 

N Engl J Med 2011;364:797-805



What are the implications of the DOSE trial?

• Since the DOSE trial demonstrated:

– No benefit with a continuous infusion than with a 

regimen of intermittent boluses of diuretics. 

– A high dose of loop diuretics, as compared with a low 

dose, does not substantially worsen renal function. 

• Therefore:
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– Since a high-dose regimen may relieve dyspnea more 

quickly without adverse effects on renal function, that 

regimen is preferable to a low-dose regimen. 

– Administration of boluses may be more convenient than 

continuous infusion and is equally effective.

Gregg C. Fonarow

N Engl J Med 2011; 364:877-878



Acute pulmonary oedema
Non-Invasive Ventilation
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In patients with acute pulmonary edema, NIV induces a more 

rapid improvement in respiratory distress and metabolic 

disturbance than does standard oxygen therapy but has no 

effect on short-term mortality --> useful as adjunctive therapy

A Gray et al. 

N Engl J Med 2008;359:142-51



Acute pulmonary oedema/congestion
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Evaluation of pts. with suspected AHF
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Treatment of acute heart failure:
atrial fibrillation or bradycardia
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Digoxin: back to the Future?
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Digoxin: back to the Future?
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M Gheorghiade

@ Heart Failure 2012

Effect of digoxin in high risk HF in the DIG trial



Evaluation of pts. with suspected AHF
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Treatment of acute heart failure:
hypotension, hypoperfusion or shock
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Intra-aortic balloon pump

Conventional indications:

• before surgical correction of 

specific acute mechanical 

problems (VSR, acute MR) 

• severe acute myocarditis 
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• severe acute myocarditis 

• in selected patients with 

acute myocardial ischaemia

or infarction before, during, 

and after PCI or CABG.



IABP therapy in STEMI complicated by 

cardiogenic shock.
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IABP therapy adjunctive to thrombolysis : benefit?

IABP therapy adjunctive to PPCI: no benefit
KD Sjauw et al. 

Eur Heart J (2009) 30 (4): 459-468. 



Mechanical circulatory support (MCS)

• Temporary MCS may be used in selected patients with AHF, 

including intra-aortic balloon counterpulsation, other 

percutaneous cardiac support, and ECMO. 

• MCS, particularly ECMO, can be used as a ‘bridge to decision 

(BTD)’ in patients with acute and rapidly deteriorating HF 

where full evaluation has not been possible and in whom 

death will occur without MCS. 
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death will occur without MCS. 

• However, the difficult decision to withdraw MCS may need to 

be made if the patient is not eligible for conventional 

corrective surgery or longer term MCS



Acute HF
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Treating Acute HF: The Belgian Way
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Inotropes Vasoconstrictors IABPDiuretics



Treating Acute HF: The Dutch Way
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Percutaneous ventricular assist devices (PVADs) 
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IABP vs. currently available pVAD
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SS Basra et al. 

Curr Opin Cardiol 2011 26:548–554



Paradigm shift in treatment cardiogenic shock
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B Kar et al.

Circulation. 2012;125:1809-1817



ISAR SHOCK: Impella 2.5 vs. IABP in STEMI with shock

25 patients
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M Seyfarth et al. 

J Am Coll Cardiol 2008;52:1584–8



Impella 2.5 & 5.0 
STEMI with severe and profound cardiogenic shock
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AE Engström et al. 

Crit Care Med 2011; 39: 2072–2079

• 34 STEMI patients

• Improved survival in patients who 

received immediate Impella 5.0 

treatment, as well as in patients who 

were upgraded from 2.5 to 5.0 support, 

• Low survival  in patients who received 

only Impella 2.5 support.



pVAD new developments
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pVAD in Severe Cardiogenic Shock
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B Kar et al. 

J Am Coll Cardiol 2011;57:688–96

117 patients with SRCS implanted with TandemHeart pVAD



pVAD in Severe Cardiogenic Shock
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B Kar et al. 

J Am Coll Cardiol 2011;57:688–96

117 patients with SRCS implanted with TandemHeart pVAD



LVAD as destination therapy
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LVAD new developments
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LVAD new developments

www.escardio.org/acutecc

Saving lives is our missionSaving lives is our mission

Fully magnetic 

levitated rotor



LVAD new developments

Partial support 

for patients in 

class IIIb?
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• Inflow cannula transseptally

positioned in the left atrium 

by the interventional 

cardiologist

• Outflow graft sutured to the 

subclavian artery by the 

surgeon



Conclusions

• Always look for precipitating causes

– ACS: early revascularization

– Atrial fib.: rapid rate control with digitalis 

• Use LMNOP with IV bolus of loop diuretics

• Noninvasive ventilation: helpful as adjunctive 
therapy
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therapy

• Consider temporary use of mechanical support 
systems in patients unresponsive to inotropics
and potential reversible cause

– Bridge to recovery

– Bridge to destination therapy



Thank You!
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Thank You!


