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Drugs for Heart Failure 
· Heart failure is due to defects in cardiac contractility[image: image1.png]


 CO 
· Signs & symptoms: [image: image2.png]


exercise tolerance & muscle fatigue, plus compensatory responses evoked by decreased BP. 
· [image: image3.png]


SANS activity[image: image4.png]


tachycardia,[image: image5.png]


arteriolar tone ([image: image6.png]


afterload, [image: image7.png]


output, [image: image8.png]


renal perfusion) & [image: image9.png]


venous tone ([image: image10.png]


preload,[image: image11.png]


fiber stretch). 
· Activation of renin-angiotensin system[image: image12.png]


edema & dyspnea 
· Intrinsic compensation[image: image13.png]


myocardial hypertrophy. 
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	Fig III-4-2. Cardiac Output versus Left Ventricular Filling Pressure 
· Ventricular function curves (cardiac output vs preload) show compensatory mechanisms in untreated heart failure increase preload to increase CO. 
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Drug Actions in Heart Failure 

Drugs that offset compensatory mechanisms act via: 
· [image: image15.png]


preload - diuretics, ACEIs, AT-1 receptor antagonists & vasodilators 
· [image: image16.png]


afterload - ACEIs, AT-1 antagonists & vasodilators 
· [image: image17.png]


contractility – digitalis, beta agonists, bipyridines 

Drugs useful in heart failure should displace ventricular function curves “upward & to the left” 
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ACEIs & AT-1 Antagonists 
· Block formation of AII [image: image18.png]
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aldosterone [image: image20.png]
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fluid retention[image: image22.png]
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 vasodilation [image: image24.png]
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preload & afterload 
· Improve symptoms & exercise tolerance, slow progression of failure & prolong survival 
· Prophylactic value post-MI - oppose “re-modeling” that leads to failure 
· Now primary drugs for management of heart failure - AT-1 antagonists have similar efficacy. 
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Cardiac Glycosides 
· Inhibit cardiac membrane Na+K+ATPase [image: image26.png]
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Na+/Ca2+ exchange 
· [image: image28.png]
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Ca2+in SR, so excitation [image: image30.png]
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Ca2+ release & binding to troponin 
· Tropomyosin moves [image: image32.png]
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actin & myosin interaction [image: image34.png]
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contraction. 
· Binding of digitalis to the “pump” is inhibited by K+, so hyperkalemia decreases effects & hypokalemia increases effects. 
· The increase in contractility improves cardiac output, reversing the compensatory tachycardia and increases in BP & PVR that occur in heart failure. Renal perfusion & diuresis are improved. Cardiac glycosides do NOT improve survival. 
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	Fig III-4-3. Effects Resulting from Inhibition of Cardiac Membrane Na+K+-ATPase 
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Summary of Cardiac effects of Digitalis (see Table III-4 in text). 
Inhibition of Na+K+-ATPase 
· Atria -[image: image37.png]


 APD & ERP, [image: image38.png]


abnormal automaticity 
· AV node -[image: image39.png]


 conduction velocity 
· V & P - [image: image40.png]


APD & ERP (minor effects) 
Cholinomimetic (Vagotomimetic) - Indirect 
· Atria - [image: image41.png]


SA nodal rate 
· AV node -[image: image42.png]


 ERP, [image: image43.png]


conduction velocity 
Sympathomimetic (1- like) 
· Atria - [image: image44.png]


SA rate, [image: image45.png]


conduction velocity 
· AV node - [image: image46.png]


ERP 
· V & P -[image: image47.png]


conduction velocity, [image: image48.png]


abnormal automaticity 
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Comparison of Digoxin & Digitoxin 
	
	digoxin 
	digitoxin 

	Half-life (hr) 
	20-40
	120-160 

	Clearance (mL/min) 
	130 (renal)
	3 (hepatic) 

	Protein binding (%) 
	25
	90 

	Vd (L/kg) 
	6
	0.6 



Vagotomimetic action of digoxin is prophylactic in SVTs (eg, AF) & slows increased AV conduction due to quinidine. 
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Digitalis Toxicity 
· Early: N & V, ST depression, T wave inversion, PVBs, bigeminy 
· Later: CNS effects include disorientation, halos & hallucinations 
· More severe: SVTs, AV nodal tachycardias or AV block & VT or VF 
· Management: electrolyte adjustment, antiarrhythmics (lidocaine, phenytoin), digitalis Fab antibodies & pacemakers – hold cardioversion for VF. 
· Toxicity increased by: [image: image49.png]


K+, [image: image50.png]


Mg2+, [image: image51.png]


Ca2+ and by quinidine, NSAIDs, amiodarone, verapamil, sympathomimetics & some antibiotics 
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Other Drugs in Heart Failure (A) 
· Amrinone & milrinone 
· Inhibit Phosphodiesterase(PDE) [image: image52.png]
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cAMP [image: image54.png]


+ve inotropy & vasodilation 
· Amrinone causes thrombocytopenia, milrone [image: image55.png]


survival! 
· Dobutamine & Dopamine - used in acute failure – tachyphylaxis. 
· Carvedilol – alpha & beta blocker – slows remodeling & [image: image56.png]


survival 
· Amlodipine – vascular selective CCA – [image: image57.png]


survival 
· Spironolactone - [image: image58.png]


mortality rate when used with ACEIs. 


