Treatment of Heart Failure
Functional Classification:




Clinical Classification:
I
No symtpoms





A
High risk of developing CHF

II
Symptoms with ordinary exertion


B
Aymptomatic LV dysfunction

III
Marked limitation of exertion



C
Symptomatic LV dysfunction

IV
Symptoms at rest




D
End-stage CHF
Treatment of CHF
1.  Preload reduction


--sodium restriction


--Diuretics (Spironolactone, Lasix)

--Nitrates

2.  Increase contractility


--Beta-blockers


--Cardiac Glycosides


--PDE-3 inhibitors
3.  Afterload reduction


--ACE inhibitors, ARBs


--Nesiritide (ANP)


--Hydralazine

(Raymond removed image adapted from JAMA 271:1276, 1994 showing PV loops in systolic and diastolic dysfunction.)

Inotropic Drugs

These drugs increase heart contractility, usually by increasing Ca2+ availability.
Many actually are associated with increased mortality but are good for emergencies.

Beta Receptor Agonists  (toxicities for all include arrythmias and angina)
--Epinephrine is used to treat anaphylaxis.

--Isopreterenol increases heart rate, contractility, and vasodilation.

--Dopamine has affinity for DA > β > α  receptors.  Dopamine increases renal blood flow (helps 
offload volume).  It also increases heart rate, contractility, and vasoconstriction (this 
means than you buy more BP at the cost of ischemia to the heart).  Used to treat heart 
failure and shock.

Toxicities include angina (DA will aggravate ischemia), and gangrene at the IV site.  


An extravasated dopamine IV can be treated with phentolamine.
--Dobutamine has affinity for β1 > β2 > α  receptors, so it increases contractility with little 
effect on heart rate or peripheral resistance.  Good for heart failure, but tolerance a problem.
Phosphodiesterase-3  Inhibitors
PDE-3 inhibitors boost cAMP in myocardium.  This increases contractility and vasodilation.

--Milrinone is used very short term, perhaps just a day or two to keep CHF patients alive until a 
transplant arrives.  Milrinone increases mortality, except very short term.  

Toxicities include hepatotoxicity, hypotension, and arrythmia.

Cardiac Glycosides (“Digitalis”)
Digitalis drugs are steroids in cis isomers.  The main drug is Digoxin.
Digoxin poisons the Na/K ATPase, decreasing intracellular K+ and increasing intracellular Na+.  

This augments calcium influx, and thus contractility.  Great for treating CHF and tachycardia or 
artrial fibrillation (because it impairs AV conduction).  

Digoxin only works for systolic, not diastolic, failure.  (Dilated cardiomyopathy).
Digoxin increases mortality!  But it reduces hospitalizations and improves cardiac function.  Only use Digoxin in symptomatic CHF patients.
Actions of Digoxin:

--increase myocardial contractility


--increased automaticity


--decreased heart rate


--vasodilation

**impaired AV conduction (this happens indirectly, via vagus nerve so transplant patients 
     with denervated hearts will not have impaired AV node conduction from digoxin).
Interactions with Digoxin:

--Antibiotics kill Euglena lentis, a gut anaerobe that reduces Digoxins activity.  If you give 

antibiotics (tetracycline, erythromycin), Digoxin will accumulate.

**Phosphoglycoproteins are expressed in normal tissues to pump out foreign chemicals.  


If phosphoglycoproteins are impaired by quinidine, Digoxin will accumulate.
Digoxin Toxicities:

--combination of increased automaticity and impaired AV conduction strongly suggestive 


--may cause arrythmia (increased calcium creates a “delayed after-depolarization effect”)


--Red/Green colorblindness and vision distortion

--severe hyperkalemia and acidosis

Treatment for Digoxin Toxicity:

--activated charcoal


--anti-Digoxin antibodies (can’t be excreted unless administered with papain meat tenderizer)
Serum Digoxin levels:
Patients often have serum levels in the toxic range, but no symptoms.  They are not toxic!  

Don’t change their Digoxin dose unless they show signs of toxicity, even if serum levels appear toxic.






