
Heart failure



Introduction

 Heart failure is a clinical syndrome that evolves from either functional or 

structural changes to the ventricles that lead to filling or ejection 

abnormalities.

 Most common cause is impaired left ventricular myocardial function 

 Disorders of the pericardium, myocardium, endocardium, heart valves or 

vessels can also cause heart failure.

Raj L et al. Postgrad Med J. 2016 ;92(1094):726-734.



Classification

 Based on location of deficit: predominantly left ventricular, right ventricular 

or biventricular

 Depending on the time of onset: acute or chronic.

 Clinically based on the functional status of heart: heart failure with 

preserved ejection fraction (HFpEF) and heart failure with reduced 

ejection fraction (HFrEF). 

Inamdar AA et al. J Clin Med. 2016 Jun 29;5(7).



Clinical classification: functional status 

of heart

Yancy CW et al. Circulation. 2013 ;128(16):1810-52

https://www.ncbi.nlm.nih.gov/pubmed/23741057


NYHA Classification of heart failure

 Class I: HF does not cause limitations to physical activity; ordinary physical 

activity does not cause symptoms. 

 Class II: HF causes slight limitations to physical activity; the patients are 

comfortable at rest, but ordinary physical activity results in HF symptoms. 

 Class III: HF causes marked limitations of physical activity; the patients are 

comfortable at rest, but less than ordinary activity causes symptoms of HF. 

 Class IV: HF patients are unable to carry on any physical activity without HF 

symptoms or have symptoms when at rest.

Inamdar AA et al. J Clin Med. 2016 Jun 29;5(7).



American Heart Association 

(ACC/AHA) staging of heart failure

 Stage A: High risk of heart failure, but no structural heart disease or 

symptoms of heart failure

 Stage B: Structural heart disease, but no symptoms of heart failure

 Stage C: Structural heart disease and symptoms of heart failure

 Stage D: Refractory heart failure requiring specialized interventions

Inamdar AA et al. J Clin Med. 2016 Jun 29;5(7).



Pathogenesis of heart failure

Inamdar AA et al. J Clin Med. 2016 ;5(7):1-28



Etiology of heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 

2129–2200,



Etiology of heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 

2129–2200,



Symptoms and signs of acute heart 

failure

Ponikowski P et al. European Heart Journal;2016.37(27): 

2129–2200,



Management of Acute heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 2129

2200



Diagnostic 

algorithm for 

heart failure

Ponikowski P et al. European Heart Journal;2016.37(27): 

2129–2200,



Investigations

 Complete blood count 

 Serum electrolytes (sodium, potassium, etc.)

 Renal function test 

 Liver function test 

 Blood glucose (fasting plasma glucose and postprandial plasma glucose)

 Glycosylated hemoglobin (HbA1c)

 Lipid profile 

 Thyroid function test 

 Iron profile—serum iron, total iron-binding capacity, ferritin and folate

Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-

127



ECG findings

 Helps to understand the etiology of the disease e.g., presence of ST-

segment deviation, T-wave inversion or pathologic Q-waves might 

indicate the presence of CAD

 Provides information about the prognosis of the disease 

 Helps understand the indications for therapy, e.g., anticoagulation for AF, 

pacing for bradycardia etc.

 Indicates presence of ventricular tachyarrhythmia 

CAD = coronary artery disease; AF = atrial fibrillation 

Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-

127



Chest X ray findings

 Enhanced cardiothoracic ratio 

 Presence of pulmonary venous congestion or pulmonary edema

 Presence of pleural effusion 

 Lung abnormalities 

 LA and pulmonary artery enlargement 

 Kerley B lines

LA = left atrial

Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-

127



Echocardiography findings

 Enlargement of heart chambers 

 LVEF 

 Grade of diastolic dysfunction 

 Presence and severity of mitral regurgitation and tricuspid regurgitation 

 Functional mitral regurgitation 

 Estimation of pulmonary artery pressure 

 LA volume index 

 Global longitudinal strain

 IVC diameter and collapsibility 

 Pericardial effusion and pleural effusion 

 Other structural abnormalities such as aneurysm, scar, thrombus, etc. 

 LVEF = left ventricular ejection fraction; 

LA = left atrial; IVC = inferior vena cava
Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-

127



Biomarkers in heart failure

APO: apoptosis antigen; GDF: growth differentiation factor; ICAM: intercellular adhesion molecule; 
MMPs: matrix metalloproteinases; NGAL: neutrophil gelatinase-associated lipocalin; sST2: soluble ST2; 
TIMPs: matrix metalloproteinase tissue inhibitors

Ahmad T et al. Nat. Rev. Cardiol. 2012, 9, 347–359



Indications of biomarkers in heart 

failure

Berezin AE et al. J Lab Precis Med 2018;3:36:1-18.



Manageme

nt of Acute 

heart failure 

based on 

Clinical 

profile

Ponikowski P et al. European Heart Journal;2016.37(27): 2129–

2200



Management of patients with Heart 

failure

ARNI = 

angiotensin II 

receptor 

blocker 

neprilysin

inhibitor; 

MRA = 

mineralocorticoi

d receptor 

antagonist; 

ACE = 

angiotensin 

converting 

enzyme, 

ARB = 

angiotensin II 

receptor 

blockerMishra S et al. Indian Heart J. 2018 Jan -

Feb;70(1):105-127



Therapeutic Algorithm for symptomatic HFrEF(heart failure with 

reduced ejection fraction

Ponikowski P et al. European Heart 

Journal;2016.37(27): 2129–2200



Yancy CW et al. J Am Coll Cardiol. 2017 Aug 

8;70(6):776-803.

Management of Acute heart failure based on Class by American college 

of Cardiology

ACEI indicates angiotensin-

converting enzyme inhibitor; 

ARB, angiotensin receptor-

blocker; ARNI, angiotensin 

receptor-neprilysin inhibitor;

C/I, contraindication; 

COR, Class of 

Recommendation; CrCl, 

creatinine clearance; 

CRT-D, cardiac 

resynchronization therapy–

device; 

GDMT, guideline-directed 

management and therapy; 

HF, heart failure; 

HFrEF, heart failure with 

reduced ejection fraction; 

ICD, implantable cardioverter-

defibrillator; 

ISDN/HYD, isosorbide dinitrate

hydral-nitrates; 

LBBB, left bundle-branch block; 

LVAD, left ventricular assist 

device; LVEF, left ventricular 

ejection fraction; 

MI, myocardial infarction; NSR, 

normal sinus rhythm; and 



Management of heart failure

HFrEF = heart failure 

with reduced ejection 

fraction; ARNI = 

angiotensin receptor 

neprilysin inhibitor; 

ACE = angiotensin 

converting enzyme; 

ARB = angiotensin II 

receptor blocker; 

MRA = 

mineralocorticoid 

receptor antagonist; 

IV = intravenous; 

AF = atrial fibrillation; 

CAD = coronary artery 

disease; 

HF = heart failure 
Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-

127



Heart failure treatment with mechanism

Hopper I et al.Aust Prescr 2017;40:128–36



Heart failure treatment with 

mechanism

Hopper I et al.Aust Prescr 2017;40:128–36



Drug and dosage by American college of cardiology  in 

heart failure

Yancy CW et al. J Am Coll Cardiol. 2017 Aug 

8;70(6):776-803.



Drug and dosage by American college of cardiology  in 

heart failure

Yancy CW et al. J Am Coll

Cardiol. 2017 Aug 8;70(6):776-803.



Drugs to be avoided

 Non-steroidal anti-inflammatory drugs (NSAIDs) including COX-2 inhibitors should 

be avoided as they cause salt and water retention and impair renal function. 

 Non-dihydropyridine calcium channel blockers (verapamil and diltiazem) should 

be strictly avoided in heart failure with reduced ejection fraction due to their 

negative inotropic effect.

 Antiarrhythmic drugs (except beta blockers and amiodarone) and tricyclic 

antidepressants have pro-arrhythmic potential. 

Hopper I et al.Aust Prescr 2017;40:128–36



Drugs to be avoided

 Corticosteroids result in salt and water retention. 

 Pioglitazone and some dipeptidyl peptidase 4 (DPP-4) inhibitors may 

increase the risk of heart failure. 

 Non-potassium sparing diuretics can contribute to digoxin toxicity 

by causing hypokalaemia, and digoxin concentrations can be increased 

by amiodarone and spironolactone. 

 Potential drug–drug interactions occur with various complementary 

therapies, including St John’s wort, black cohosh and grapefruit juice. 

These should be avoided.

Hopper I et al.Aust Prescr 2017;40:128–36



Device therapy in Heart failure

*RS = Residual 

Survival 1 year

HF = heart 

failure; 

MI = 

myocardial 

infarction, 

LVEF = left 

ventricular 

ejection 

fraction, OMT = 

optimal 

medical 

therapy; ICD = 

implantable 

cardioverter 

defibrillators; 

CRT = cardiac 

resynchronizatio

n therapy;

Mishra S et al. Indian Heart J. 2018 Jan - Feb;70(1):105-127



Summary

 Despite the advancement in medicine, management of heart failure (HF), which 
usually presents as a disease syndrome, has been a challenge to healthcare 
providers.

 ACE inhibitors and beta blockers are the cornerstone of therapy for heart failure with 
reduced ejection fraction. Aldosterone antagonists are added if the patient is still 
symptomatic. 

 Digoxin and diuretics may also be useful if symptoms persist. 

 The combination of valsartan with sacubitril is an evolving alternative to ACE 
inhibitors in heart failure with reduced ejection fraction. 

 Drug doses need to be titrated to maximally tolerated doses to obtain the most 
benefit on symptoms and survival. 

 Future directions likely include more pharmacological therapies as well as gene 
therapy hoping to reduce fatalities and improve quality of life of these patients.


