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Rapid or gradual onset of symptoms and/or signs of HF, severe 
enough for the patient to seek urgent medical attention, leading to 

an unplanned hospital admission or an emergency department visit.

INTRODUCTION

ACUTE HEART FAILURE

• New onset (first manifestation of HF) or, more frequently, Acute decompensation of CHF

• Leading cause of hospitalizations in pts>65 years

• Associated with high mortality (In-hospital mortality 4% - 10%)

• Require urgent evaluation and treatment

• Nieminen  et al. Eur Heart J 2006;27:27252736.

• Chioncel O, et al. Eur J Heart Fail 2019;21:13381352.

• Miro O, et al. Eur J Heart Fail 2019;21:12311244.



McDonagh T, et al. 2021 ESC Guidelines for the diagnosis and treatment of A/CHF. EHJ 2021;00:1-28

CLINICAL PRESENTATIONS OF AHF
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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)

Clinical presentations of acute heart failure

LV = left ventricular; LVEDP = left ventricular end-diastolic pressure; MCS = mechanical circulatory support; PCWP = pulmonary capillary wedge pressure; RV = right ventricular; RVEDP = right 
ventricular end-diastolic pressure; RRT = renal replacement therapy; SBP = systolic blood pressure. aMay be normal with low cardiac output. bWet and cold profile with need of inotropes 
and/or vasopressors may rarely occur.
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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)

Diagnostic tests in patients with acute heart failure (1)

ACS = acute coronary syndrome; AHF = acute heart failure; BNP = B-type natriuretic peptide; ECG = electrocardiogram; LUS = lung ultrasound; MR-proANP = mid-regional pro-atrial 
natriuretic peptide; NT-proBNP = N-terminal pro-B-type natriuretic peptide; TSH = thyroid-stimulating hormone.
aBased on clinical conditions.
bContinuous ECG monitoring can be considered based on clinical conditions.

DIAGNOSTIC TESTS IN PATIENTS WITH AHF

McDonagh T, et al. 2021 ESC Guidelines for the diagnosis and treatment of A/CHF. EHJ 2021;00:1-28
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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)

Diagnostic work up of new 
onset acute heart failure

ACS = acute coronary syndrome; BNP = B-type natriuretic
peptide; CT = computed tomography; HF = heart failure; 
MR-proANP=mid-regional pro-atrial natriuretic peptide; 
NT-proBNP = N-terminal pro-B-type natriuretic peptide; 
TSH = thyroid-stimulating hormone. 
aInitial laboratory exams include troponin, serum creatinine, 
electrolytes, blood urea nitrogen or urea, TSH, liver function
tests as well as D-dimer and procalcitonin when pulmonary
embolism or infection are suspected, arterial blood gas analysis in 
case of respiratory distress, and lactate in case of hypoperfusion. 
bSpecific evaluation includes coronary angiography, in case of 
suspected ACS, and CT in case of suspected pulmonary
embolism. 
cRule-in values for the diagnosis of acute HF: >450 pg/mL if aged
<55 years, >900 pg/mL if aged between 55 and 75 years and 
>1800 pg/mL if aged >75 years

McDonagh T, et al. 2021 ESC Guidelines for the 

diagnosis and treatment of A/CHF. EHJ 2021;00:1-28

DIAGNOSTIC WORK UP OF 

A NEW ONSET AHF

Urgent / 

Immediate phase (<2h) 

During Hospitalization



A. ECHOCARDIOGRAPHY IN THE URGENT and

IMMEDIATE PHASE – Focused study

 Misdiagnosis rates ≤33% if the diagnosis of AHF is based on medical

history and physical examination only.

 Echo reveal the aetiology of hypotension in 48% and change therapy

in 60–80% of patients in the pre-hospital setting

 First-choice test in the differential diagnosis of AHF

- Mebazaa et al. Eur Heart J 2010;31:832–841

- Kitcher, et al. Curr Cardiovasc Imaging Rep. 2017;10(2):6
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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.

ECHOCARDIOGRAPHY

A. For distinguish cardiac vs non-

cardiac aetiology of:

 Hypotension or shock

 Acute Dyspnea

B. For the evaluation of Cardiac

Causes of AHF that need specific,

urgent treatment

McDonagh T, et al. EHJ 2021;00:1-28



When:
Clinical and laboratory findings

are umbiguous

How:
• LV, RV dimensions / Systolic

function

• PCWP (LA pressures)

• SPRV

• Cardiac Valves

• Pericardium

• Pleural effusion/ Β-Lines

A. For distinguish cardiac vs non-

cardiac aetiology of:

- Hypotension or shock

- Acute Dyspnea



KEY VARIABLES

 Mitral flow velocities,

 Mitral annular e’ velocity,

 E/e’ ratio, 

 Peak velocity of  TR jet, 

 LA maximum volume index

SUPPLEMENTARY METHODS

 Pulmonary vein velocities

 LV GLS by speckle-tracking

ECHO INDICES OF DIASTOLIC 

FUNCTION - PRESSURES

Not well validated in AHF setting
Nagueh S, et al. Am Soc Echocardiogr 2016;29:277-314.



 Acute decompensated HF

 Acute coronary syndrome

 Acute Pulmonary Embolism

 Valvular heart disease

 Tamponade

 Acute myocarditis

Most common causes:

Less common causes:

Aortic dissection 
Neskovic A et al. Recommendations of emergency echo. Eur Heart J 2013;14:1-11

B. For the evaluation of Cardiac Causes of AHF



ACUTE CORONARY 
SYNDROME - AHF



ACUTE CORONARY 
SYNDROME –
MECHANICAL 

COMPLICATIONS



ACUTE VALVULAR HEART DISEASE - AHF



ACUTE PULMONARY EMBOLISM -ARHF



ACUTE (PERI) MYOCARDITIS -AHF



CARDIAC TAMPONADE



Male, 60 years old

History of hypertension,

Presented with acute chest

pain and dyspnea

AORTIC DISSSECTION



CHOICE OF ECHO IMAGING TECHNIQUE IN AHF SETTING

• Acute heart failure

• Cardiac arrest

• Acute chest pain

• Acute coronary syndrome

• Suspected tamponade

• Complications of MIAcute valvular 
heart disease

• Acute aortic syndrome

TTE
(FoCUS)

TOE
Contrast 

echo

Lung US±



FoCUS examination

 A rapid, problem-oriented, point-of-care
examination

 According to standardized but restricted
scanning protocol

 As an adjunct to physical examination,

 Based on two-dimensional and colour-
Doppler limited views

 Portable or handheld devices are used

 Immediate bedside availability

- Ferre RM, et al. Eur J Heart Fail 2015;17:1223–1227.

- Cardim N, et al Eur Heart J Cardiovasc Imaging 2019;20:245–252

- Neskovic A, et al. European Heart Journal - Cardiovascular Imaging (2018) 19, 475–481

- .



Β-Lines

Gargani L. Heart Fail Clin. 2019 Apr;15(2):297-303

Picano E, et al. European Heart Journal 2016;37, 2097–2104

Pleural effusion

LUNG ULTRASOUND

Fast, Reliable and 

Easy-to-learn method



Use of imaging modalities in 

consecutive phases of AHF

Cˇelutkiene J et al. Imaging in patients with suspected AHF: 

timeline approach position statement on behalf of the Heart 

Failure Association of the European Society of Cardiology 

European Journal of Heart Failure (2020) 22, 181–195 



PREFERABLE ECHO MACHINES IN AHF SETTING?  

- Sicari et al. Eur J Echocardiolgr 2011;12:85-7

- Neskovic A et al. Eur Heart J 2013;14:1-11

- Cardim N et al. EHJ-CVI (2018) 0, 1–8



Neskovic A, et al. Emergency echocardiography: the European Association of Cardiovascular Imaging Recommendations. EHJ-CVI  2013;14:1–11

WHO SHOULD PERFORM THE ECHO IN AHF SETTING?  

• Echo examination: challenging

• Quick decisions

• Limited time for consultations 

• Stressful situation 

• Difficulties in acquiring good images

• Suboptimal studies

Echo in AHF setting, if not personally performed and 

interpreted, should at least be supervised by an expert 

physician with advanced level of competence in 

echocardiography



Cˇelutkiene J et al. European Journal of Heart Failure (2020) 22, 181–195 

 Preferably within the first 48 h after admission

 At least before discharge in most patients

 Haemodynamically stable patient (Symptoms recession, able to lie in decubitus position,

more accurate evaluation of cardiac valves / function)

 Better Echo machine

 More experienced colleagues

B. ECHOCARDIOGRAPHY IN THE STABILIZATION  
PHASE – Comprehensive examination



- Chamber quantification,

- Systolic and diastolic function,

- Haemodynamics

- Valvular assessment

- Advanced Echo techniques

Full  / detailed 

echocardiographic 

investigation 

TOE

Contrast Echo

Strain

3D



PROGNOSTIC ROLE OF ECHOCARDIOGRAPHY DURING THE 

HOSPITALIZATION

 Pre-discharge values appear to be better

for long-term prognosis (≥6 months)

 LVEF, Elevated end-diastolic pressures

(E/e’), and tricuspid annular velocities

Papadimitriou L, et al. J Cardiac Fail. (2016) 22:82–94.



C. ECHOCARDIOGRAPHIC EXAMINATION (FOCUS STUDY) 

DURING THE HOSPITALIZATION

 In the patient's room (on ward rounds)

 Mostly handheld machine used

 Closer monitoring

 Volume status assessment

 Response to treatment, decision for therapy, time of discharge

 Educational tool

 Echo indices: LV dimensions, mitral inflow velocities, IVC diameter, TR

gradient , RVSP.



CONCLUSIONS

➢ Adjunct diagnostic tool in the clinical setting of new-onset or decompensated HF

➢ Less well defined, both in clinical practice and in clinical trials, than CHF

➢ Integration of focused cardiac study and LUS into acute phase and during the hospitalization

➢ Comprehensive echo examination when patient is stable

➢ Confirm or differentiate diagnosis,

➢ Identify the underlying causes,

Help cardiologist to make the optimal clinical decision

Echocardiography in Acute Heart Failure


