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Definition of heart failure with preserved (HFpEF), 
mid-range (HFmrEF) and reduced ejection fraction 

(HFrEF) 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 

• Left atrial volume index (LAVI) >34 mL/m2 or a left ventricular mass index (LVMI) ≥115 g/m2 
for males and ≥95 g/m2 for females.  

• Functional alterations are an E/e′ ≥13 and a mean e’ septal and lateral wall <9 cm 













Common Chest X-
ray abnormalities in 
HF 

• Cardiomegaly 

• Ventricular hypertrophy 

• Pulmonary venous 
congestion 

• Interstitial oedema 

• Pleural effusions 

• Kerley B lines 

 

Laboratory tests 
abnormalities in HF 

• Creatinine↑ 
• BUN↑ 
• Anaemia 
• Na 
• K ↑ 
• Glu 
• BNP / NT-proBNP  ↑ 
• Albumin 
• AST/ALT ↑ 
• Troponin ↑ 
• Thyroid tests 
• Urinalysis 
• INR 
• CRP ↑ 
• WBC↑ 



New York Heart Association (NYHA) 
functional classification based on severity 

of symptoms and physical activity 



AETIOLOGIES OF HEART FAILURE 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



AETIOLOGIES OF HEART FAILURE 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



DIAGNOSTIC ALGORITHM FOR A DIAGNOSIS OF 
HEART FAILURE  

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 





THERAPEUTIC ALGORITHM FOR A PATIENT 
WITH SYMPTOMATIC HFREF 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



Evidence-based doses of disease-modifying 
drugs in key randomized trials in HFREF 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



ACUTE HEART FAILURE 



HEART FAILURE–ASSOCIATED 
HOSPITALIZATIONS IN THE UNITED 

STATES 

J Am Coll Cardiol 2013;61:1259–67 



DEFINITION OF ACUTE HF 

• AHF refers to rapid onset or worsening of symptoms and/or 
signs of HF.  

 

• It is a life-threatening medical condition requiring urgent 
evaluation and treatment, typically leading to urgent hospital 
admission. 

 

• AHF may present as a first occurrence (de novo) or, more 
frequently, as a consequence of acute decompensation of 
chronic HF, and may be caused by primary cardiac dysfunction or 
precipitated by extrinsic factors, often in patients with chronic HF 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



acute decompensation of chronic HF 

de novo AHF 

End-stage HF  



IN-HOSPITAL MORTALITY 
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Canadian Journal of Cardiology 30 (2014) 312e319 



FACTORS TRIGGERING ACUTE HEART FAILURE 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



NATURAL HISTORY OF ADHF 
 effects of repeated hospitalizations on cardiac function over time 

With each successive hospitalization, myocardial damage may occur secondary to disease progression and 
untoward effects of therapies (e.g., currently available inotropes) resulting in decreased coronary 
perfusion. 

Am J Cardiol 96(6A): 11G–17G 



















Ware et al. NEJM 2005 













Clinical profiles of patients with acute HF based on 
the presence/absence of congestion and/or 

hypoperfusion 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



Initial management of a patient with acute 
heart failure 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



The diagnostic workup in AHF 
It is recommended that initial diagnosis of AHF should be based on a thorough 
history assessing symptoms, prior cardiovascular history and potential cardiac and 
non-cardiac precipitants, as well as on the assessment of signs/symptoms of 
congestion and/or hypoperfusion by physical examination and further confirmed 
by appropriate additional investigations such as ECG, chest X-ray, laboratory 
assessment (with specific biomarkers) and echocardiography. 

Upon presentation to the ED or CCU/ICU, a plasma NP level (BNP, NT-proBNP or 
MR-proANP) should be measured in all patients with acute dyspnea and suspected 
AHF to help in the differentiation of AHF from non-cardiac causes of acute 
dyspnea. NPs have high sensitivity, and normal levels in patients with suspected 
AHF makes the diagnosis unlikely (thresholds: 

• BNP <100 pg/mL 

• NT-proBNP <300 pg/mL 

• MR-proANP <120 pg/mL 

Assessment of procalcitonin levels may be considered in patients with AHF with 
suspected coexisting infection, particularly for the differential diagnosis of 
pneumonia and to guide antibiotic therapy 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 





NT-proBNP Predicts Outcome After Hospital Discharge 
in Heart Failure Patients  

Circulation. 2004;110:2168-2174 

6-month death or readmission 





Parameters Measured with the 
PiCCO-Technology 

Yonsei Med J. 2010 May 1; 51(3): 354–359. 



Yonsei Med J. 2010 May 1; 51(3): 354–359. 

• Extra vascular lung water index (ELWI) 
• Pulmonary vascular permeability index (PVPI)  



THERAPY OF ACUTE HEART 
FAILURE 



CONVENTIONAL TREATMENTS OF  
ACUTE HEART FAILURE 

Fonarow GC. Rev Cardiovasc Med. 2001;2(suppl 2):S7–S12. 

Reduce 

fluid 

volume 

Decrease 

preload 

and/or 

afterload 

Augment 

contrac- 

tility 

IV Diuretics 

Loop Diuretics 

Reduce Volume 

Overload 

Vasodilators 

Decrease Preload 

and Afterload 

Nitroglycerin 

Nitroprusside 

Nesiritide 

Inotropes 

Augment 

Contractility 

Dobutamine 

Levosimendan 

Milrinone 





MANAGEMENT OF PATIENTS WITH ACUTE 
HEART FAILURE BASED ON CLINICAL PROFILE 

DURING AN EARLY PHASE 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 





Doses of diuretics commonly used in 
patients with heart failure 



INTRAVENOUS VASODILATORS USED TO TREAT 
ACUTE HEART FAILURE 

2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 



Mechanism of nitrates 



Established and investigational inotropic 
agents 

  Inotropic mechanism                  Drugs 
                            Currently used 
• Sodium-potassium-ATPase inhibition                                 Digoxin 

• Beta-Adrenoceptor stimulation                                     Dobutamine, dopamine 

• Phosphodiesterase inhibition                                        Enoximone, milrinone 

• Calcium sensitization                                                       Levosimendan 

 

                                                  Investigational 
• Sodium-potassium-ATPase inhibition                               Istaroxime 

     plus SERCA activation 

• Acto-myosin cross-bridge activation                             Omecamtiv mecarbil 

• SERCA activation                                                              Gene transfer 

• SERCA activation plus vasodilation                         Nitroxyl donor; CXL-1020 

• Ryanodine receptor stabilization                     Ryanodine receptor stabilizer; S44121 

• Energetic modulation                                                     Etomoxir, pyruvate 

 

Eur Heart J, 2011:32;1838–1845 



Mechanism of Action and Hemodynamic 
Effects of Common Vasoactive Medications 

in CS 

Circulation. 2017;136:e232–e268 



Stevenson, Circulation 2003;108:367-372 

Levosimendan 
Istaroxime 



POSITIVE INOTROPES AND/OR VASOPRESSORS 
USED TO TREAT ACUTE HEART FAILURE 





















CIRCULATORY MECHANICAL 
SUPPORT 



ΕΥΧΑΡΙΣΤΩ ΠΟΛΥ 


