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Stage A -------- smoking cessation and control of hypertension, diabetes 
mellitus, and dyslipidemia. Although treatment must be individualized, 
angiotensin-converting enzyme (ACEI) inhibitors or angiotensin 
receptor blockers (ARBs) are recommended for HF prevention in 
patients with multiple vascular risk factors.



STAGE B ---- stage A managements + patients with reduced LVEF should

receive an ACEI (or ARB) and a β-blocker to prevent development of 
HF.

STAGE C ------ patients with HFrEF treated with ACEI or ARB and β-
blocker. Loop diuretics, aldosterone antagonists.

Hydralazine–isosorbide dinitrate (ISDN) for both acute or chronic HF
ARB/NEPRILYSIN INHIBITOR (ARNI)

IVABRADINE

DIGOXIN



• STAGE D ------These are patients with persistent HF symptoms even at 
rest despite maximally tolerated GDMT. They should be considered 
for specialized interventions, including mechanical circulatory 
support, continuous IV positive inotropic therapy, cardiac 
transplantation, or hospice care (when no additional treatments are 
appropriate). Restriction of sodium and fluid intake may be

beneficial. High doses of diuretics, combination therapy with a loop 
and thiazide diuretic, or mechanical fluid removal methods such as 
ultrafiltration may be required.



ACEI

FIRST LINE------ START WITH LOW DOSE

All patients with HFrEF should receive ACE inhibitors unless 
contraindications are present. Post-MI patients without HF 
symptoms or reduced LVEF (Stage B) should also receive ACE 
inhibitors to prevent development of HF and to reduce mortality.





ARB
• CANDESARTAN- LOSARTAN- VALSARTAN ONLY

• Alone in patients unable to tolerate (usually due to cough) ACE 
inhibitors.

• In combination in patients with HFrEF who remain symptomatic 
despite treatment with an ACE inhibitor and a β-blocker if an 
aldosterone antagonist cannot be used.



BB
• Carvedilol, metoprolol succinate (CR/XL), nebivilol and bisoprolol are 

the only β-blockers shown to reduce mortality in large HF trials. 
Because bisoprolol is not available in the necessary starting dose of 
1.25 mg, the choice is typically limited to either carvedilol or 
metoprolol succinate.

• NEVER GIVE BB IN PT. WITH ACUTE HF.

• START WITH VERY LOW DOSE AND UP VERY SLOWLY

• in all stable patients with HF and a reduced LVEF in the absence of 
contraindications or a clear history of β-blocker intolerance. Patients 
should

• receive a β-blocker even if symptoms are mild or well controlled with 
ACE inhibitor and diuretic therapy.

• ALSO given IN ASYMPTOMATIC PT. TO PREVENT PROGRESION.



`



DIURETICS

• is recommended for all patients with clinical evidence of fluid 
retention (symptomatic).

•LOOP DIURETICS---furosemide, bumetanide, and 
torsemide)

• In addition to acting in the loop of Henle, they induce a 
prostaglandin-mediated increase in renal blood flow that 
contributes to their natriuretic effect.

• POTENT diuretics bc. They maintain their effectiveness in the 
presence of impaired renal function.



Thiazide diuretics 

•Thiazide diuretics (eg, hydrochlorothiazide), or the thiazide-
like diuretic metolazone

•1. can be used in combination with a loop diuretic to promote 
very effective diuresis--- but mostly in hospital bc. It need 
monitoring. 

•2. Thiazides may used alone only in patient with mild fluid 
retention and elevated BP because of their more persistent 
antihypertensive effects.



MRA

Spironolactone and eplerenone*****diuretic effects are minimal, suggesting 
that their therapeutic benefits result from other actions.

------attenuate cardiac fibrosis and ventricular remodeling+ antioxidant 
activity

(1) patients with mild to moderately severe HFrEF (NYHA class II–IV)

who are receiving standard therapy of ACEI and BB,

(2) Patient with LV dysfunction and either acute HF or diabetes early after 
MI.



Hydralazine plus nitrates

Venodilators and vasodilators

1. Used in pt. with HFrEF and NYHA class III–IV symptoms treated with 
ACE inhibitors and β-blockers. 

2. The combination can also be useful in patients unable to tolerate 
either an ACE inhibitor or ARB because of renal insufficiency, 
hyperkalemia, or possibly hypotension.



ARB/NEPRILYSIN INHIBITOR (ARNI)

• Valsartan/sacubitril ------200 mg (sacubitril 97 mg/valsartan 103 mg)

• twice daily in patients with symptomatic HF( stage C & D, NYHA 
II,III,IV) and reduced LVEF.

• reduce the risk of cardiovascular death and hospitalization



IVABRADINE

Ivabradine ----slowing of the heart rate.

• It is indicated to reduce the risk of hospitalization for worsening HF in 
patients with LVEF ≤ 35% who are resting heart rate ≥ 70 bpm and 
either are on maximally tolerated doses of β-blockers or have a 
contraindication to β-blocker use. 

• The most common adverse effects are bradycardia, atrial fibrillation, 
and visual disturbances.



DIGOXIN

positive inotropic .

• Digoxin improves cardiac function, quality of life, exercise tolerance, and HF 
symptoms in patients with HFrEF but does not improve survival.

• digoxin is not considered a first-line agent in HF, but a trial may be considered in 
conjunction with GDMT including ACE inhibitors, β-blockers, and diuretics in 
patients with symptomatic HFrEF to improve symptoms and reduce 
hospitalizations. 

• Digoxin may DOC in pt. with HF+AF

• Digoxin withdrawal may be considered for asymptomatic patients who have 
significant improvement in systolic function with optimal ACE inhibitor and β-
blocker treatment.

• The target serum digoxin concentration for most patients is 0.5 to 0.9 ng/mL 
(0.6–1.2 nmol/L). Most patients with normal renal function can achieve this level 
with a dose of 0.125 mg/day.















Pharmacologic Therapy for HFpEF
Treatment includes controlling HR and BP, alleviating causes of myocardial ischemia, reducing volume, and restoring and maintaining sinus 

• rhythm in patients with atrial fibrillation. Many of the drugs are the same as those used to treat HFrEF (eg, diuretics, β-blockers), but the rationale 

• and dosing may be different. 

• A loop or a thiazide diuretic should be considered for patients with volume overload. Use a loop diuretic for more severe volume overload or 

• inadequate response to a thiazide. Avoid lowering preload excessively, which may reduce stroke volume and CO. Start diuretics at low doses to 

• avoid hypotension and fatigue. 

• ACE inhibitors may be considered in all patients, especially patients with symptomatic atherosclerotic cardiovascular disease or diabetes and one 

• additional risk factor. 

• ARBs may be considered in all patients, especially those who are intolerant of ACE inhibitors. 

• Aldosterone antagonists can reduce the risk of hospitalization in patients who do not have contraindications and are not at risk for hyperkalemia. 

• They may be beneficial for patients with elevated BNP or NT-proBNP. 

• β-Blockers should be considered in patients with one or more of the following conditions: (1) MI, (2) hypertension, and (3) atrial fibrillation 

• requiring ventricular rate control. 

• Nondihydropyridine calcium channel blockers (CCB; diltiazem or verapamil) should be considered for patients with atrial fibrillation warranting 

• ventricular rate control who either are intolerant to or have not responded to a β-blocker. A nondihydropyridine or dihydropyridine (eg, 

• amlodipine) CCB can be considered for symptom-limiting angina or hypertension.



TREATMENTS FOR ACUTE HF

• 1. Diuretics ---- high iv bolus or continuous iv infusion dose loop ± thiazide. 

• 2. Vd -----Mixed vasodilators act on both arterial resistance and venous 
capacitance vessels, reducing congestive symptoms while increasing 
cardiac output.

• nitroglycerin-hydralazine- nesiritide-nitroprusside

• 3. Vasopressin Antagonists----Tolvaptan, Conivaptan

•V1A or V2. Stimulation of V1A receptors (located in vascular smooth 
muscle cells and myocardium) results in vasoconstriction, myocyte 
hypertrophy, coronary vasoconstriction, and positive inotropic effects. 
V2 receptors are located in renal tubules, where they regulate water 
reabsorption.



Inotropes

• Dobutamine, milrenone and dopamine



MECHANICAL CIRCULATORY SUPPORT

•intraaortic balloon pump (IABP)

•Ventricular assist devices

•Extracorporeal membrane oxygenation (ECMO)



•SURGICAL THERAPY
•Orthotopic cardiac transplantation is the best therapeutic option 

for patients with irreversible

•advanced HF, as 10-year survival rates approach 60% in 
patients transplanted after 2001


