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Presentation 

■Chronic or Subacute.


■Acute.  



Management 
■Correction of reversible causes


■Ischemia


■Valvular heart disease


■Thyrotoxicosis, anemia and other high output status 

■Shunts


■Arrhythmia


■Tachy. Like : A fib, flutter  or Brady. Like : CHB.  


■Medications 

■Ca channel blockers, some antiarrhythmics, NSAIDs,  



Management tools
■Life style modifications: 

■Diet, Fluid intake, exercise, Smoke cessation, Wt. 


■Pharmacological interventions: 

■Oral medication.

■Immunization.


■Surgical interventions: 

■Device therapy.

■Assisting devices. 

■Transplant.  



Stages of Heart Failure 



Forrester Classification 

Am J Cardiol 1977;39:137–145 



Forrester Classification 

Congestion at Rest

No Yes

Low 
Perfusion 
at rest

No Warm & 
Dry

Warm & 
Wet

Yes Cold & Dry Cold & Wet

Eur J Heart Fail. 1999 Aug;1(3):251-7.



Definitions 
- Heart failure with reduced Ejection Fraction (HFrEF). 
- Heart failure with mildly reduced Ejection Fraction (HFmrEF).

- Heart failure with preserved Ejection Fraction (HFpEF).


LVEF : Left Ventricular Ejection Fraction; 

          Determined by Echocardiography

LVEF <= 40%

HFrEF

41-49%

HFmrEF

>= 50%

HFpEF



Diet and Activity
■Salt restriction (2g of Na = 5 g NaCL = ½ table 

spoon)


■Fluid restriction  (1.5 to 2 L / day) about 8 cups 


■Daily weight (tailored therapy)


■Gradual exertion programs (rehabilitation 
program)
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5.3.1 Angiotensin-converting enzyme inhibitors

ACE-Is were the first class of drugs shown to reduce mortality and
morbidity in patients with HFrEF.110!113 They have also been shown
to improve symptoms.111 They are recommended in all patients
unless contraindicated or not tolerated. They should be uptitrated to
the maximum tolerated recommended doses.

Practical guidance on how to use ACE-Is is given in Supplementary
Table 2.

5.3.2 Beta-blockers

Beta-blockers have been shown to reduce mortality and morbidity in
patients with HFrEF, in addition to treatment with an ACE-I and diu-
retic.114!120 They also improve symptoms.123 There is consensus
that ACE-I and beta-blockers can be commenced together as soon
as the diagnosis of symptomatic HFrEF is established. There is no evi-
dence favouring the initiation of a beta-blocker before an ACE-I and
vice versa.124 Beta-blockers should be initiated in clinically stable,
euvolaemic, patients at a low dose and gradually uptitrated to the
maximum tolerated dose. In patients admitted with AHF, beta-
blockers should be cautiously initiated in hospital, once the patient is
haemodynamically stabilized.

An individual patient data (IPD) meta-analysis of all major beta-
blocker trials in HFrEF has shown no benefit on hospital admissions
and mortality in the subgroup of patients with HFrEF with AF.125

However, since this is a retrospective subgroup analysis, and because
beta-blockers did not increase risk, the guideline committee decided
not to make a separate recommendation according to heart rhythm.

Practical guidance on how to use beta-blockers is given in
Supplementary Table 3.

5.3.3 Mineralocorticoid receptor antagonists

MRAs (spironolactone or eplerenone) are recommended, in addition
to an ACE-I and a beta-blocker, in all patients with HFrEF to reduce
mortality and the risk of HF hospitalization.121,122 They also improve
symptoms.121 MRAs block receptors that bind aldosterone and, with
different degrees of affinity, other steroid hormones (e.g. corticoste-
roid and androgen) receptors. Eplerenone is more specific for aldos-
terone blockade and, therefore, causes less gynaecomastia.

Caution should be exercised when MRAs are used in patients with
impaired renal function and in those with serum potassium concen-
trations >5.0 mmol/L.

Practical guidance on how to use MRAs is given in Supplementary
Table 4.

5.3.4 Angiotensin receptor-neprilysin inhibitor

In the PARADIGM-HF trial, sacubitril/valsartan, an ARNI, was shown
to be superior to enalapril in reducing hospitalizations for worsening
HF, CV mortality, and all-cause mortality in patients with ambulatory
HFrEF with LVEF <_40% (changed to <_35% during the study). Patients
in the trial had elevated plasma NP concentrations, an eGFR >_30 mL/
min/1.73 m2 and were able to tolerate enalapril and then sacubitril/
valsartan during the run-in period.105 Additional benefits of sacubitril/
valsartan included an improvement in symptoms and QOL,105 a
reduction in the incidence of diabetes requiring insulin treatment,126

and a reduction in the decline in eGFR,127 as well as a reduced rate of
hyperkalaemia.128 Additionally, the use of sacubitril/valsartan may
allow a reduction in loop diuretic requirement.129 Symptomatic
hypotension was reported more commonly in patients treated with
sacubitril/valsartan as compared to enalapril, but despite developing
hypotension, these patients also gained clinical benefits from sacubi-
tril/valsartan therapy.128,130

Table 8 Evidence-based doses of disease-modifying drugs
in key randomized trials in patients with heart failure with
reduced ejection fraction

Starting dose Target dose

ACE-I

Captoprila 6.25 mg t.i.d. 50 mg t.i.d.

Enalapril 2.5 mg b.i.d. 10!20 mg b.i.d.

Lisinoprilb 2.5!5 mg o.d. 20!35 mg o.d.

Ramipril 2.5 mg b.i.d. 5 mg b.i.d.

Trandolaprila 0.5 mg o.d. 4 mg o.d.

ARNI

Sacubitril/valsartan 49/51 mg b.i.d.c 97/103 mg b.i.d.

Beta-blockers

Bisoprolol 1.25 mg o.d. 10 mg o.d.

Carvedilol 3.125 mg b.i.d. 25 mg b.i.d.e

Metoprolol succinate

(CR/XL)

12.5!25 mg o.d. 200 mg o.d.

Nebivolold 1.25 mg o.d. 10 mg o.d.

MRA

Eplerenone 25 mg o.d. 50 mg o.d.

Spironolactone 25 mg o.d.f 50 mg o.d.

SGLT2 inhibitor

Dapagliflozin 10 mg o.d. 10 mg o.d.

Empagliflozin 10 mg o.d. 10 mg o.d.

Other agents

Candesartan 4 mg o.d. 32 mg o.d.

Losartan 50 mg o.d. 150 mg o.d.

Valsartan 40 mg b.i.d. 160 mg b.i.d.

Ivabradine 5 mg b.i.d. 7.5 mg b.i.d.

Vericiguat 2.5 mg o.d. 10 mg o.d.

Digoxin 62.5 mg o.d. 250 mg o.d.

Hydralazine/

Isosorbide dinitrate

37.5 mg t.i.d./20 mg t.i.d. 75 mg t.i.d./40 mg t.i.d.

ACE-I = angiotensin-converting enzyme inhibitor; ARNI = angiotensin receptor-
neprilysin inhibitor; b.i.d. = bis in die (twice daily); CR = controlled release; CV =
cardiovascular; MRA = mineralocorticoid receptor antagonist; o.d. = omne in die
(once daily); SGLT2 = sodium-glucose co-transporter 2; t.i.d. = ter in die (three
times a day); XL = extended release.
aIndicates an ACE-I where the dosing target is derived from post-myocardial
infarction trials.
bIndicates drugs where a higher dose has been shown to reduce morbidity/mor-
tality compared with a lower dose of the same drug, but there is no substantive
randomized, placebo-controlled trial and the optimum dose is uncertain.
cSacubitril/valsartan may have an optional lower starting dose of 24/26 mg b.i.d.
for those with a history of symptomatic hypotension.
dIndicates a treatment not shown to reduce CV or all-cause mortality in patients
with heart failure (or shown to be non-inferior to a treatment that does).
eA maximum dose of 50 mg twice daily can be administered to patients weighing
over 85 kg.
fSpironolactone has an optional starting dose of 12.5 mg in patients where renal
status or hyperkalaemia warrant caution.
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Diuretic Therapy
■The most effective symptomatic relief


■Mild symptoms

■HCTZ 

Thiazides are ineffective with GFR < 30/min


■Chlorthalidone

■Metolazone

■Block Na reabsorbtion in loop of henle and 

distal convoluted tubules



Diuretics (cont.)
■Side Effects

■Pre-renal azotemia 

■Skin rashes


■Neutropenia


■Thrombocytopenia


■Hyperglycemia


■↑ Uric Acid


■Hepatic dysfunction



Diuretics (cont.)
■More severe heart failure → loop diuretics


■Lasix (20 – 320 mg QD), Furosemide


■Bumex (Bumetanide 1-8mg)


■Torsemide (20-200mg)


■Mechanism of action: Inhibit chloride reabsortion in 
ascending limb of loop of Henle results in natriuresis, 
kaliuresis and metabolic alkalosis


■Adverse reaction:


■	 Pre-renal azotemia


■	 Hypokalemia	 


■	 Skin rash


■	 Ototoxicity



K+ Sparing Agents
■Triamterene & amiloride – acts on distal tubules 

to ↓ K secretion


■Spironolactone/ Eplerenone (Aldosterone 
inhibitor) 


   Evidence suggests that it may improve survival 
in CHF patients due to the effect on renin-
angiotensin-aldosterone system with subsequent 
effect on myocardial remodeling and fibrosis



Inhibitors of renin-angiotensin- 
aldosterone system

■Renin-angiotensin-aldosterone system 
activation is early in the course of heart failure 
and plays an important role in the progression 
of the syndrome


■Angiotensin converting enzyme inhibitors


■Angiotensin receptors blockers


■Spironolactone



Angiotensin Converting 
Enzyme Inhibitors

■They block the R-A-A system by 
inhibiting the conversion of angiotensin I 
to angiotensin II → vasodilation and ↓ 
Na retention


■↓ Bradykinin degradation ↑ its level → ↑ 
PG secretion & nitric oxide


■ACE Inhibitors were found to improve 
survival in CHF patients

■Delay onset & progression of HF in pts with 

asymptomatic LV dysfunction

■↓ cardiac remodeling



Side effects of ACE 
inhibitors
■Angioedema


■Hypotension


■Renal insuffiency


■Rash


■Cough







Angiotensin II receptor 
blockers

■Has comparable effect to ACE I


■Can be used in certain conditions 
when ACE I are contraindicated 
(angioneurotic edema, cough)



Angiotensin Receptor- Neprilysin inhibitor 

(ARNi)

■Recent FDA approval (2015) 


■The only product available (valsartan/sacubitril)


■Valsartan = ARB


■Sacubitril = prodrug for sacubitrilat  
Inhibit neprilysin which breakdown the vasoactive   
peptides.


■Used if patient LVEF <= 35% and still symptomatic 
with ACE/ARB 


■In this specific group of patients it improves M&M. 



If- Channel blocker

■Ivabradine ; Inhibit the Na inflow during the SA nodel action 
potential phase 4. 


■Decrease the heart rate. 


■Only use it if HR not controlled by BB and remains > 70 bpm 
and the patient has sinus rhythm. 


■In this group if patients it improve M&M. 



Digitalis Glycosides  
(Digoxin, Digitoxin)

■The role of digitalis has declined somewhat 
because of safety concern


■Studies have shown that digitals does not 
affect mortality in CHF patients but causes 
significant:

■Reduction in hospitalization


■Reduction in symptoms of HF





Digitalis (cont.) 
Mechanism of Action

■+ve inotropic effect by ↑ intracellular Ca & 
enhancing actin-myosin cross bride 
formation (binds to the Na-K ATPase → 
inhibits Na pump → ↑ intracellular Na → ↑ 
Na-Ca exchange


■Vagotonic effect


■Arrhythmogenic effect



Digitalis Toxicity
■Narrow therapeutic to toxic ratio


■Non cardiac manifestations

■   Anorexia,

■   Nausea, vomiting,

■   Headache, 

■   Xanthopsia sotoma, 

■   Disorientation



Digitalis Toxicity
■Cardiac manifestations

■Sinus bradycardia and arrest


■A/V block (usually 2nd degree)


■Atrial tachycardia with A/V Block


■Development of junctional rhythm in 
patients with a fib


■PVC’s, VT/ V fib (bi-directional VT)



Digitalis Toxicity 
Treatment

■Hold the medications.

■Observation.

■In case of A/V block or severe bradycardia → 

atropine followed by temporary PM if needed.

■In life threatening arrhythmia → digoxin-specific 

fab antibodies.

■Lidocaine and phenytoin could be used – try to 

avoid D/C cardioversion in non life threatening 
arrhythmia.



β Blockers

■Has been traditionally contraindicated in pts with 
CHF


■Now they are the main stay in treatment on CHF 
& may be the only medication that shows 
substantial improvement in LV function


■In addition to improved LV function multiple 
studies show improved survival


■The only contraindication is severe 
decompensated CHF



Vasodilators

■Reduction of afterload by arteriolar 
vasodilatation (hydralazin) → reduce LVEDP, O2 
consumption,improve myocardial perfusion, ↑ stroke 
volume and COP


■Reduction of preload By venous dilation 
(Nitrate) → ↓ the venous return →↓ the load on both 
ventricles.


■Usually the maximum benefit is achieved by 
using agents with both action.



SGLT 2 inhibitors (originally for diabetes)

■Work on the proximal convoluted tubule, by 
inhibiting reabsorption of the glucose.  

■Reduce the blood glucose, systolic and diastolic 

blood pressure and work as diuretic. 

■Mortality benefit in patients with heart failure 

HFrEF, HFmrEF and HFpEF. 

■Dabagliflozin, Empagliflozin

■UTIs, DKA and Osteoporosis are the major side 

effects. 



Diuretics

SR with LBBB ≥ 150 ms

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overload

ACE-I/ARNI BB MRA SGLT2i

Exercise rehabilitation

To reduce HF hospitalization and improve QOL - for all patients

For selected advanced HF patients

CRT-P/D

Atrial fibrillation

Anticoagulation

MCS as BTT/BTC

Aortic stenosis

SAVR/TAVI

Mitral regurgitation

TEE MV Repair

Heart rate SR>70 bpm

Ivabradine

Black Race

Hydralazine/ISDN

ACE-I/ARNI intolerance

ARB

Atrial fibrillation

Digoxin

Coronary artery disease

CABG

Iron deficiency

Ferric carboxymaltose

ICD

Ischaemic aetiology

Heart transplantation Long-term MCS as DT

Multi-professional disease management

Non-ischaemic aetiology

SR with LBBB 130–149 ms or non LBBB ≥ 150 ms

CRT-P/D

Management of HFrEF

ICD

PVI

Figure 3 Central illustration. Strategic phenotypic overview of the management of heart failure with reduced ejection fraction. ACE-I= angiotensin-convert-
ing enzyme inhibitor; ARB= angiotensin receptor blocker; ARNI= angiotensin receptor-neprilysin inhibitor; BB= beta-blocker; b.p.m.= beats per minute; BTC
= bridge to candidacy; BTT= bridge to transplantation; CABG= coronary artery bypass graft; CRT-D= cardiac resynchronization therapy with defibrillator;
CRT-P= cardiac resynchronization therapy pacemaker; DT= destination therapy; HF=heart failure; HFrEF= heart failure with reduced ejection fraction; ICD=
implantable cardioverter-defibrillator; ISDN= isosorbide dinitrate; LBBB= left bundle branch block; MCS= mechanical circulatory support; MRA= mineralocor-
ticoid receptor antagonist; MV= mitral valve; PVI= pulmonary vein isolation; QOL= quality of life; SAVR= surgical aortic valve replacement; SGLT2i= sodium-
glucose co-transporter 2 inhibitor; SR= sinus rhythm; TAVI= transcatheter aortic valve replacement; TEE= transcatheter edge to edge. Colour code for classes
of recommendation: Green for Class of recommendation I; Yellow for Class of recommendation IIa (see Table 1 for further details on classes of recommenda-
tion). The Figure shows management options with Class I and IIa recommendations. See the specific Tables for those with Class IIb recommendations.

3624 ESC Guidelines
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ARB, a beta blocker, and MRA offered significant
benefit (2). Thus, the combination of hydralazine and
isosorbide dinitrate is appropriate for African Ameri-
cans with HFrEF who remain symptomatic despite
concomitant use of ACEi (or ARB), beta blockers, and
MRA. There are insufficient data for concomitant use
with ARNi.

2. The economic value of hydralazine and isosorbide ni-
trate therapy was assessed by the A-HeFT trial (3). This
analysis found hydralazine and isosorbide dinitrate
increased survival and reduced health care costs over
the 12.8-month trial. Extrapolating beyond the trial, the

analysis found hydralazine and isosorbide dinitrate
remained high value over a lifetime with a cost per life-
year <$60,000 despite conservative assumptions
regarding the durability of therapy effectiveness and
previously higher hydralazine and isosorbide dinitrate
costs.

3. It is unclear if a benefit of hydralazine-isosorbide
dinitrate (suggested in a trial before the use of ACEi)
(4) exists for non–African Americans with HFrEF.
Despite the lack of data with the vasodilator combina-
tion in patients who are intolerant of ACEi or ARB,
especially those with renal insufficiency, the combined

FIGURE 6 Treatment of HFrEF Stages C and D

Colors correspond to COR in Table 2. Treatment recommendations for patients with HFrEF are displayed. Step 1 medications may be started simultaneously at initial
(low) doses recommended for HFrEF. Alternatively, these medications may be started sequentially, with sequence guided by clinical or other factors, without need to
achieve target dosing before initiating next medication. Medication doses should be increased to target as tolerated. ACEi indicates angiotensin-converting enzyme
inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; COR, Class of Recommendation; CRT, cardiac resynchronization therapy;
GDMT, guideline-directed medical therapy; ICD, implantable cardioverter-defibrillator; hydral-nitrates, hydralazine and isosorbide dinitrate; HFrEF, heart failure with
reduced ejection fraction; LBBB, left bundle branch block; MCS, mechanical circulatory support; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor
antagonist; NSR, normal sinus rhythm; NYHA, New York Heart Association; and SGLT2i, sodium-glucose cotransporter 2 inhibitor. *Participation in investigational
studies is appropriate for stage C, NYHA class II and III HF.

J A C C V O L . 7 9 , N O . 1 7 , 2 0 2 2 Heidenreich et al
M A Y 3 , 2 0 2 2 : e 2 6 3 – e 4 2 1 2022 AHA/ACC/HFSA Heart Failure Guideline

e309



Positive inotropic agents

■These are the drugs that improve myocardial 
contractility (β adrenergic agonists, dopaminergic 
agents, phosphodiesterase inhibitors), 


  Dopamine, Dobutamine, Milrinone, Amrinone

■Several studies showed ↑ mortality with oral 

inotropic agents


■So the only use for them now is in acute sittings 
as cardiogenic shock



Anticoagulation (Warfarin)/
NOAC

■Atrial fibrillation


■H/o embolic episodes


■Left ventricular apical thrombus



Antiarrhythmics

■Most common cause of SCD in these 
patients is ventricular tachyarrhythmia


■Patients with h/o sustained VT or SCD → 
ICD implant



Antiarrhythmics (cont.)

■Patients with non sustained ventricular 
tachycardia


■Correction of electrolytes and acid base 
imbalance.



Biventricular Pacing

■Biventricular pacing (only in 
patient with Wide QRS complexes &  
CHF).







Assisting devices

■Temporary ventricular assist devices.


■Implantable ventricular assist devices.







Cardiac Transplant

■It has become more widely used since the 
advances in immunosuppressive treatment.


■Survival rate: 

■1 year   80% - 90%  

■5 years 70% 



Prognosis

■Annual mortality rate depends on 
patients symptoms and LV function.


■5% in patients with mild symptoms and 
mild ↓ in LV function.


■30% to 50% in patient with advances LV 
dysfunction and severe symptoms.


■40% – 50% of death is due to SCD.



Good luck,  
Questions ….


