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AMIODARONE

Class III anti arrhythmic

DIG is a rate control agent, AMIOD is a true anti arrhythmic, it’s a class III agent that can put abnormal pattern of rhythm back to normal pattern.
I.
Introduction
A.
Physiochemical properties


Has a large M.W, IT’S A HUGE MOLECULE

Molecular Weight: 687.78 (37.3% iodine)-don’t need to remember
General role of thumb to remember: if any medication has a M.W of > 300 then it’s not dialyzable .
It contains a lot of iodine(see %) this explains why it causes both hypo/hyperthyroidism as SE

B.
Commercially available preparations
-
Oral tablet 200mg

-            Intravenous injection 150mg/3ml vials


C.
Mechanism of action
-
Class III antiarrhythmic agent (potassium channel blockers)--PREDOMINANT
-
Also have class I, beta-blockade and calcium channel blockade activity(class IV)
Sometimes called a broad spectrum anti-arrhythmic but we consider it mostly class III

D.
Common therapeutic uses—can be used to tx any type of arrhythmia, all kinds so it’s mostly popularly prescribed anti-arrhythmic and it’s one of the two drugs you can use in heart failure pts in anti-arrhythmic b/c its not a negative ionotrope(one other drug we won’t cover does the same*name                  ??*).  The reason we’re concerned about what we can/cant use in pts is b/c arrhythmia occurs in two types of pts; pts with heart failure or pts with ischemic heart dz or history or heartattack, so ppl with arrhythmia usually have heart failure.
-
ventricular arrhythmia

-
supraventricular arrhythmia

-
the only antiarrhythmic agent that is indicated for patients with heart failure

· the only antiarrhythmic agent that has not been proven to increase mortality in post-MI patients

· Was originally designed to be an antianginal agent. They later found that it has more K channel blockade
E.
Adverse drug reactions- amiodarone effects every single organ system and has SE in every system EXCEPT the kidney. So everything related to kidney is not a SE of it.(exam question)
the reason amiodarone causes all these SE if b/c it’s VD is extremely large, one of the drugs with the largest VD so it sneaks into every organ compartment in body, and deposits there and effects fxn of organ

ALL SE ARE REVERSIBLE ONCE DRUG IS STOPPED EXCEPT PULMONARY FIRBROSIS
-
CNS: tremor, visual changes, ataxia, nightmares
-
Eye: corneal microdeposits ( they start seeing floaters, floating spots, it’s benign and not life threatening but it’s annoying to pt, it will go away but it takes a while to do so. The drug deposits in eye so pts see amiodarone crystals), blurred vision, dry eyes- eye is part of head/cns, only part of cns exposed to outside environment.
-
Thyroid: hyper and hypothyroidism—hyper occurs 1st when they began therapy b/c when you get amiodarone LD you’re also  getting a big dose of iodine as well since it’s part of molecule.  the hyperthyroidism will subside once LD is over, you don’t have to tx it. It on drug for long time, years,almost all drugs develop hyperT the reason for that is b/c of B blocking property of AMIO, BB can cause Hyperthyroidism is b/c b blocker inhibits conversion of T4 to T3 so T3 is active, T4 is storage thyroid hormone so if inhibit that then you have less active thyroid hormone and leads to hyper T. check levels often to make sure they’re not getting it.
-
Heart: heart block, bradycardia, Torsades (b/cprolong QT interval)—amio is the safest drug to use if you worry abt torsade out of all other anti-arrhythmic. It seldom causes torsade eventhough it prologs qt, MOA unknown. Reason why it’s popular, all other SE you can live and deal with but torsade is life threatening so most physicians would rather deal w/ SE then have pt drop dead.
-
Lungs: pulmonary fibrosis**exception** non-reversible, but if caught early one it usually doesn’t do too much harm, if little fibrosis in lung that’ not a prob, but if a lot then it’s not good. So follow closely and stop drug.
-
Hepatic: increased LFTs,  so if not stopped can causee fulminant hepatic failure

-
Skin: photosensitivity(advice on sunscreen), blue grey discolorization-b/c it deposits underneath the skin
-
Others: hypercholesteremia, peripheral neuropathy, NVD
****nothing related to kidney or urinary tract system.****

F.
Analytical methods(fyi)
-
HPLC (both parent compound and major metabolite DEA)

II.
Clinical Pharmacokinetics
A.
Absorption
-
Tmax: 3-7 hours- gets absorbed slowly 
-
F: 22-80 % (highly variable)—for calculation purposes 50% but will give on exam
B.
Distribution
-
> 96% protein bound (highly protein bound) vs Dig which is not. So has intrn with drugs such as coumadin and phenytoin

since it’s a 2 compartment model drug you’ll see 2 V’s
-
Vc 0.2 L/kg

-
Vss 40-84 L/kg----this is vd at ss, imp for calculation. Compared to Dig is 6 and AG is 2.5 now you see why it goes to every oragan of system b/c so extensively distributed
-
Vss [N-desethylamiodarone(DEA)] 68-168 L/kg---active metabolite is more distributed. 
The reason AMio doesn’t go to kidney b/c it’s not water soluble so cant’ dissolve and go to ssytem
-
extensive muscle and fat distribution

-
time course and extent of tissue uptake highly variable

C.
Metabolism and Elimination---completely by the liver so no need for kidney adjustment
-
hepatically metabolize to DEA (active metabolite)

-
DEA also highly protein bound and distribute extensively to tissue and fat

-           Half-life: 
amiodarone 20-47 days—Dig 36 hrs. amiodarone u always need a LD b/c it will take at least 6 months, so can’t wait that long with arrhythmia. Also if pt hs SE and you stop drug, it will take 6mth-1yr before SE is cleared so must reassure pt to be patient b/c it will take time
                          DEA : 

not yet defined, but longer than amidoarone

-           Total body clearance:
amiodarone 90-158 ml/hr/kg—don’t worry abt these
DEA 197-290 ml/hr/kg


III.
Factors affecting pharmacokinetic properties of amiodarone
A.
Renal dysfunction
-
No effect

B.
Age
-
No effect

C.
Impaired cardiac function
-
No effect

D.
Obesity
-
Highly distributed to fat—as long as you adjust everything according to TBW .(don’t worry abt crcl with amiodarone b/c not considered)
-
pharmacokinetics parameters similar to non-obese subjects when adjust to total body weight

E.
Hemodialysis
-          No eliminated by hemodialysis


F.
Liver dysfunction--- highly dependent on liver for metabolism but it only uses small portion of enzyme in liver so even if liver starts to fail there should still be adequate amt of enzyme for metabolism so it’s not a major problem unless liver is really bad, like in cirrhosis. Other than that drug wont be affected
-
Cirrhosis decreases metabolism of amiodarone (otherwise effect not significant)

amiodarone metabolized primarily by CYP 3A4, and others we wont worry abt. 3A4 metabolizes many drugs/and drugs that cause torsade so we worry abt it 

G.
Important drug interactions

You usually see amiodarone used together with one of these two, it’s more common
-
Warfarin

-
Digoxin: increase digoxin level by 100%, decrease dose by 1/2.
-
Procainamide: increase procainamide level by 60%

-
Phenytoin: increase phenytoin level by 100%

-
Bile acid sequestrants: decrease amiodarone po bioavailability

-
Cimetidine: increase amiodarone and DEA level by 60%

-
Flecainide: decrease flecainide levels by 30%

-
Quinidine: increase quinidine levels by 40-200% !!!

IV.
Dosing----always load amiodarone, see bottom of page
-
Intravenous

  
For acute termination of atrial and ventricular arrhythmias: usual dose for pt is 10g, so this will help when doing problems, you should be close to this number. But we can’t put 10g at once into pt b/c drug needs to equilibrate into system. So use one of the two ways below
REMEMBER THIS:
150mg IV over first 10 minutes, then 1mg/min for the NEXT 6 hours, then 0.5 mg/min there after. Do that until you finish the 10g, and ALWAYS
Infuse through central vein (drug is very irritating when administered via peripheral line.

Sometimes you don’t want pt to sit there until you reach 10g, b/c pt would be on IV for 10days before you get to 10g. sometimes pt may feel fine enough to not have IV infusion so at some point you may want to finish the LD by oral route:
Conversion from IV to po (to complete approximately 8-10g load): DON’T NEED TO REMEMBER THESE ARE GUIDELINES . Before you use this you must know how much amiodarone pt has been on in IV, once you find out then subtract total by IV. E.g pt has a total of 10g as LD and they got 5g IV, so can give 5g oral. But must remember that no-one can swallow > 400 mg of amiodarone oral w/o causing GI distress. Each time you can only give 400 mg per time, so may be able to do 400mg Q6. or if GI tolerance is poor do 300 mg TID until you finish the 5 g, which will take time to equilibrate. Must also remember that when it’s given oral not all drug is available, it’s a F factor which will give on exam as 50 %. Most pts it’ll take 2-3 weeks to finish the LD
Duration of IV infusion


Initial total daily po dose

< 1 week



800-1600 mg

1-3 weeks



600-800 mg

> 3 weeks



400 mg

Oral dose of > 400 mg administered at one time can cause excessive GI intolerance


For VT/Vfib cardiac arrest these pts require cpr, have no pulse or Bp, need reviving unlike once with arrhythmia who still have Bp and pulse. So these pts are dead until u revive them, so instead of giving them gently, you give IV push into vein, most likely you’ll hurt vein but we don’t care b/c we want to make sure pt is alive. Once you finish push then you start to give amiodarone the usual way
(when looking at case see what pt is in, cardiac arrest or arrhythmia)

300 mg (diluted in 20cc saline) and administered IV push (usually cause phlebitis)

-
Oral

Loading: Approximately 8-10g total 

To achieve a serum concentration of 1 mg/L and for a Vd of 80 L/kg in a 70 kg male

Loading dose required: Desired concentration x Vd

                                                  FS

Amiodarone is a salt but can use 1 b/c oral and IV are same salt and it’s always dosed as a salt, so when you say 200 mg amiodarone you’re actually saying 200 mg amiodarone hcl salt. Don’t have to take into account the S. will give F and S on exam


80X70 /1(0.5)  =  11200 mg total daily dose

so to give this can start IV if it’s an acute situation or can give oral loading
This loading dose cannot be administered all at once (poor GI tolerance and poor bioavailability)

Therefore it is to be administered over several days (most patients do not tolerate more then 400 mg per dose)

Eg. 
400 mg po tid X 7 days

400 mg po bid X 7 days

Since it is going to take several days to finish loading patients on amiodarone, what if patients experience recurrent arrhythmia while loading?

Rebolus with: 150 mg IV bolus, can repeat as frequently as necessary as long as patient’s blood pressure can tolerate.  b/c amiodarone has beta blocker and CCB effect so they can drop Bp so if you push too much amiodarone too fat the pt bp may not be able to tolerate it
Maintenance:(no calculation needed)
Ventricular arrhythmia: 400 mg po QDor less if cant tolerate
Atrial arrhythmia: 200mg QD or less

V. Pharmacodynamics



as long as pt tolerating drug they are usually o.k
· Dose related negative inotropic effect, hypotensive effect and bradycardic effect.

· Serum concentrations not correlated to clinical effects. Serum concentration is conc in blood it may not reflect conc in myocardium where you want the drug to be
· Bradycardic effects kick in first before antiarrhythmic effects –so heart rate may go down slow and bp drops a little before pt converts back to a normal regular rhythm pattern
VI.
Clinical applications and therapeutic monitoring
-
Therapeutic concentrations (not well defined):

Amiodarone 0.5-2 mg/L    dig only diff  one
DEA 0.5-2 mg/L

-
Serum concentrations not correlated with clinical effects and toxicity -so not checked often unless   malabsorption or non compliance is suspected. So even if they fail amiodarone, no one will go back to figure out a new dose but they’ll put defibrillator(implanted into pt)t, if pt has arrhythmia that’s not manageable. Don’t increase dose
-
Not routinely justified, serum concentrations measurement used to ensure absorption only.

Therapeutic Monitoring---know what tests to obtain, don’t need to remember the numbers
	Follow-up assessment
	Baseline
	1 mo
	3 mos
	6mos
	12mos

	***ECG (12-lead)
	X
	X
	X
	X
	X

	**PFT- pulmonary fxn test
	X
	Recheck only if patients experience symptoms.



	CXR
	X
	

	TFTs
	X
	
	
	X
	X

	LFTs including PT
	X
	X
	X
	X
	X

	slit lamp exam (eye exam)


	X
	Recheck only if patients experience symptoms--floaters


