Dr. Rogers – Inotropic agents

Ways of treating CHF: 1) ( preload  and/or afterload  3) ( contractility

“neurohormonal” approach works (ACE & AT1 inhibitors, B1 blockers, spironolactone)

Mechanisms

( cAMP


AC agonists: glucagons forskolin


B  agonists: isoprotenerol, dopamine, dobutamine, xamoterol

Phosphodiesterase inhibs: amrinone, milrinone, enoximone, flnoximone



Piroximone sulmazole

Alter sarcolemmal ion pumps/channels: digoxin, digitoxin

Modulate intracellular Ca:  release SR Ca; ( contractile Ca sensitivity

Multiple Mechs: pimobendan, vesnarinone

Those in italics ( CHF  (but dopamine, dobutamine, milrinone can be good in short term)

Norepinephrine ((1, (1) 

Epinephrine ((1,2 (1): also ( mediators of anaphlaxis from basophils

SIDE EFFECTS: Arrhythmia, necrosis w/extravasation

USE: anaphlaxis

Isoproterenol ((1,2): ( HR, ( inotropy, vasoDILATION, SHORT t1/2

SIDE EFFECTS: Cardiac arrhythmia, angina

USE: IV only in shock, asthma

Dopamine (DA > (1 > (1): 3 drugs in 1, IV only, tolerance a problem

Dopaminergic: ( renal blood flow ( diuresis

Higher: ( inotropy & vasoconstriction (used in CHF & shock)

SIDE EFFECTS: arrhythmias, angina, gangrene

Dobutamine((1>(2>(1): also some alpha blocker (enantiomer)

( contractility > HR, so ( CO w/modest ( in rate and – change in peripheral R

SIDE EFFECTS: ( ventricular response to A-fib, hypertension

Ibopamine: ( mortality; dopaminergic prodrug

B-Blockers (metoprolol, carvedilol): theories ((B-receptors, block toxicity, ( diastole) 

( LV function, ( mortality (carvediol)

Phosphodiesterase inhibs: Inhibition of PDE IIII ( ( cAMP ( ( inotropy  & dilation

(amrinone, milrinone) 
no ( in contractility in CHF

SIDE EFFECTS: Thrombocytopenia, ventricular arrhythmias, hepatotoxic, hypotension

Cardiac glycosides (digoxin, digitoxin):

Mechanism: Sterol portion binds/inhibs Na-K ATPase ( ( Ca (Na/Ca exchanger)

EFFECTS: ( K+ ( ( voltage ( ( automaticity (arrhythmias)

( inotropy, ( automaticity, ( AV conduction, ( HR, vasoconstriction/dilation, diuretic

USES: CHF and ventricular tachycardias (esp caused by A-fib)

Other preparations of digitalis: cediland, ouabina, acetylstrophanthidin

DIGOXIN VS DIGITOXIN:  

Elimination:
Digoxin ONLY renal, digitoxin hepatic/renal

Plasma t1/2: 
Digoxin 36 hrs, digitoxin 4-6 days

Protein binding:
Digoxin 23%, digitoxin 97%  


Digoxin:

VARIABLE BIOAVAILABILITY: Due to Euglena lentis, which reduces digoxin

CLEARANCE: Depends on GFR, adjust dose in renal failure

INTERACTION: Digoxin + quinidine can ( atrial fibrillation (binding to mdr1 gene)

NON-CARDIAC TOXICITY: color vision, visual distortion, depression/fatigue/psychosis, GI, gynecomastia, hyperkalemia & acidosis

Overlapping serum levels between sick/not-sick make toxicity difficult to diagnose

May want to stop dose as “therapeutic trial”

For digoxin-induced arrhythmia: correct risk factors (K, O2), charcoal, drugs

+ DIGOXIN-Fab (papain treated) antibody fragments

