Drugs Used in Congestive Heart Failure
· Congestive Heart Failure (CHF) is a chronic progressive condition that affects the pumping power of your heart muscles. While often referred to simply as "Heart Failure," CHF specifically refers to the stage in which fluid builds up around the and causes it to pump inefficiently.
· In CHF there is an inadequate or inefficient contraction of the heart leading to reduced cardiac output (CO).
· Heart failure may primarily be due to systolic dysfunction or diastolic dysfunction.
· Cardiac remodeling: It is defined as a group of molecular, cellular and interstitial changes that manifest clinically in size, mass, geometry and function of heart after injury.
· Aim for treatment - Main aim is to decrease work of heart by decreasing the preload and afterload and to decrease the mortality by reversing cardiac remodeling.
· Classification of drugs

	Class
	Sub-Class
	Drugs

	
Vasodilators
	ACE inhibitors
	Captopril, Enalapril, Lisinopril

	
	Angiotensin receptor blockers
	
Losartan, Candesartan

	
	Direct renin inhibitors
	Aliskiren

	
	Arteriolar and venodilators
	Sodium nitroprusside

	
	
Venodilators
	Nitroglycerine, Isosorbide, Dinitrate

	
	
Arteriolar dilators
	Hydralazine, Minoxidil, Nicorandil

	Diuretics
	Furosemide, Bumetanide, Torsemide

	β-Adrenergic blockers
	Metoprolol, Bisoprolol, Carvedilol (most used)

	Sympathomimetic amines
	Dopamine, Dobutamine
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	Cardiac glycoside
	Digoxin



1. Cardiac glucoside
· Pharmacological Action:
· Increases heart muscle contractility (positive inotrope) by inhibiting Na⁺/K⁺
ATPase, leading to more intracellular calcium.
· Slows heart rate and AV conduction (negative chronotrope) by increasing vagal tone.
· Indication:
· Used as add-on therapy in CHF with systolic dysfunction.
· Especially useful in CHF patients with atrial fibrillation to control heart rate.
· Contraindications:
· Ventricular fibrillation
· Bradycardia Severe renal impairment
· Dose:
· Usual maintenance: 0.125–0.25 mg orally once daily
· Lower dose (0.125 mg) in elderly or renal dysfunction


2. Vasodilator
· Pharmacological action
Nitrates (Isosorbide Dinitrate, Nitroglycerin)
· Action: Mainly cause venodilation, which reduces preload on the heart. Hydralazine
· Action: Acts as an arterial dilator, effectively reducing afterload. Nitroprusside (IV Only)
· Action: Potent dilator of both arteries and veins, lowering both preload and afterload.
· Indications

· Acute or chronic heart failure, especially with congestion
· Used when symptoms persist despite first-line therapy or if ACE inhibitors/ARBs are not tolerated
· Contraindications
· Hypotension,
· cardiogenic shock
· Specific: Nitrates with phosphodiesterase inhibitors (e.g., sildenafil)
· Dose
· Nitroglycerin (IV): Start at 10–20 mcg/min; increase as needed
· Hydralazine: 25–100 mg orally, two to three times daily
· Sodium nitroprusside (IV): Start at 0.3–0.5 mcg/kg/min, titrate up


3. Diuretics
· Pharmacological Action
· Inhibit the Na-K-2Cl cotransporter in the thick ascending limb of the loop of Henle in the kidney.
· Lead to significant excretion of sodium, chloride, and water.
· Cause rapid reduction in blood volume, venous pressure, and relief from pulmonary and peripheral edema.
· Indication
· First-line for acute and chronic CHF with symptoms of fluid overload (pulmonary edema, leg swelling).
· Useful in rapid decompensation or when a fast reduction in fluid volume is needed.
· Contraindication
· Severe electrolyte depletion (especially low potassium or sodium)
· Dehydration or severe hypovolemia
· Hypersensitivity to the drug (sulfa allergy—except ethacrynic acid)
· Dosage (Typical Ranges)
· Furosemide: 20–80mg orally or intravenously, once or twice daily

· Bumetanide: 0.5–2mg orally or IV, once or twice daily; max 10mg/day
4. Beta Blockers
· Pharmacological Action:
· Block β-adrenergic receptors, reducing heart rate and contractility.
· Decrease harmful effects of chronic sympathetic activation.
· Improve heart function and survival over time.
· Carvedilol also causes vasodilation (α1-blockade).
· Indication:
· Heart failure
· Hypertensive
· Anginal Pectoris
· Arrhythmic
· Contraindication:
· Severe bradycardia,
· Real Failure
· severe asthma/COPD
· Typical Dose:
· Carvedilol: Start 3.125 mg twice daily, target 25–50 mg twice daily.
· Metoprolol succinate: Start 12.5–25 mg once daily, target 200 mg once daily.
· Bisoprolol: Start 1.25 mg once daily, target 10 mg once daily.


5. Sympathetic Amine
· Pharmacological Action
· Increase heart contractility and output (positive inotropes) by stimulating adrenergic (β1) receptors.
· Dopamine: Dose-dependent; β1 increases contractility, α1 (high dose) vasoconstricts, improves blood pressure.
· Dobutamine: Primarily β1 agonist; strong inotropy with mild vasodilation.
· Indication

· Acute decompensated heart failure with low cardiac output
· hypotension
· cardiogenic shock.
· Contraindication
· Tachyarrhythmias
· Acute myocardial ischemia (use with caution)
· Dose (IV Infusion)
· Dopamine: 2–20 mcg/kg/min (titrate per response)
· Dobutamine: 2–20 mcg/kg/min (titrate per response)
