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CardiogenicPulmory Edema:Introduction
• Cardiogenic Pulmonary edema is a common and 

potentially fatal cause of acute heart and respiratory 
failure.

• The clinical presentation is characterized by the 
development of dyspnea associated with rapid 
accumulation of fluid within the lung’s interstitial 
and/or alveolar spaces, which is the result of acutely 
elevated cardiac filling pressures.

• “Flash” pulmonary edema is a term that is used to 
describe a particulary dramatic form of cardiogenic
alveolar pulmonary edema.                                    
Often,”flash” pulmonary edema is related to a sudden 
rise in left-sided intracardiac filling pressures in the 
setting of hypertensive emergency, acute ischemia, 
new onset tachyarrhithmia, or obstructive valvular
disease.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Initial management of 
acute heart failure

MCS = mechanical circulatory support. 
aAcute mechanical cause: myocardial rupture 
complicating acute coronary syndrome (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. 
bSee previous slides for specific treatments according to 
different clinical presentations.
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Management of pulmonary 
oedema

MCS=mechanical circulatory support; RRT= renal replacement therapy; 
SBP=systolic blood pressure.
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Recommendations Class Level
Oxygen and ventilatory support
Oxygen is recommended in patients with SpO2 <90% or PaO2 <60 mmHg to 
correct hypoxaemia.

I C

Intubation is recommended for progressive respiratory failure persisting in spite of 
oxygen administration or non-invasive ventilation.

I C

Non-invasive positive pressure ventilation should be considered in patients with
respiratory distress (respiratory rate >25 breaths/min, SpO2 <90%) and started as 
soon as possible in order to decrease respiratory distress and reduce the rate of 
mechanical endotracheal intubation.

IIa B

Recommendations for the initial treatment of acute heart failure (1)

PaO2 = partial pressure of oxygen;  SpO2 =transcutaneous oxygen saturation.
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Recommendations Class Level
Diuretics
Intravenous loop diuretics are recommended for all patients with AHF admitted
with signs/symptoms of fluid overload to improve symptoms.

I C

Combination of a loop diuretic with thiazidetype diuretic should be considered in 
patients with resistant oedema who do not respond to an increase in loop diuretic
doses.

IIa B

Vasodilators
In patients with AHF and SBP >110 mmHg, i.v. vasodilators may be considered as 
initial therapy to improve symptoms and reducecongestion.

IIb B

Recommendations for the initial treatment of acute heart failure (2)

AHF = acute heart failure; i.v. = intravenous;  SBP = systolic blood pressure.
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Diuretic therapy 
(furosemide) in acute 
heart failure

i.v.=intravenous.
aThe maximal daily dose for i.v. loop diuretics is generally
considered furosemide 400–600 mg though up to 1000 
mg may be considered in patients with severely impaired
kidney function. 
bCombination therapy is the addition to the loop diuretic
of a diuretic with a different site of action, e.g. thiazides
or metolazone or acetazolamide.
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