
BIONICIt 
PHARMA GROUP LIMITED 

November 5,2002 

Dockets Management Branch 
Food and Drug Administration 
Department of Health and Human Services 
Room 1 - 23,12420 Parklawn Drive 
Rockville MD USA 
20857 

Dear Sir or Madame: 

SuitaM@ Petition 

Bioniche Pharma (Canada) Ltd. submits this supplemental ANDA suitability petition 
under 2 1 CFR section 3 14.93. 

Action Requested: 
Bioniche Pharma (Canada) Ltd. requests that the Commissioner of Food and Drugs 
permit us to file a Supplemental ANDA (approved ANDA 76-217 for the 3 mL vial) 
for our product Amiodarone Hydrochloride Injection, 50 mg/mL, 9 mL vial, total 
content in vial is 450 mg, which differs from the reference listed drug, Cordarone I.V. 
(Amiodarone Hydrochloride Injection) 50 mg/mL, Wyeth Ayerst, Application #&JDA 
20-377, by the following: 

Amiodarone Hydrochloride Injection, 50 mg/mL 

50 mg/mL of Amiodarone hydrochloride, polysorbate 80 NF, 100 mg/mL and Benzyl 
Alcohol NF, 20.2 mg/mL in a 9 mL vial. 

Cordarone@ I.V. 50 mg/mL 

50 mg/mL of Amiodarone hydrochloride, polysorbate 80 NF, 100 mg/mL and Benzyl 
Alcohol NF, 20.2 mg/mL in a 3 mL ampule. 

Statement of Grounds: 
The proposed presentation contains the same amount per mL of active and inactive 
ingredients as shown above. The 9 mL vial is for patients who continue to undergo 
Amiodarone IV therapy after 24 hours. The 9 mL would allow dosing regimes 
consistent with the product insert, while reducing the chances of medication error, 
reducing wasted product which must be disposed of properly, and to reduce any 
likelihood of product spoilage after opening of the product. The proposed presentation 
will also provide a reduction in cost for the course of therapy. 
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Amiodarone Hydrochloride Injection, 50 mg/mL, 9 mL vial, is intended for use only 
as described in the Indications and Dosage and Administration sections of the draft 
package insert Attached. 

Environmental Impact: 
Bioniche Pharma (Canada) Ltd. is also requesting, under 21 CFR 25.3 1, categorical 
exclusion from filing an Environmental Impact Assessment. 

Certification: 
Bioniche Pharma (Canada) Ltd. certifies, that, to the best of our knowledge and belief, 
this petition includes all information and views on which the petition relies, and that it 
includes all information that is known to us to be unfavorable to the petition. 

Sincerely, 

Rhonda Noll 
Regulatory Affairs Manager 
Bioniche Pharma Group 

Enclosed 
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AMlODARONE()YDROCHLORlDE 
INJECTION 
DESCRiPTlON 

Amiodarone Hydrochloride injection contains amrodarone HCl (CPSH,,I,NO,.HCl). a class III 
anliarrhythmic drug. Amrodarone HCI IS (2-bu~l-3-benzofuranyl)[~-[Z-(diethylamino)etho~]-3,5~ 
drrodophenyljmethanone hydrochloride. Amrodarone HCI has the following structural formula: 

0 HCI 

Amiodarone HCI is a white to slightly yellow crystalline powder, and is very slightly soluble in water. It 
has a molecular weight of 681.76 and contains 37.3% iodine by weight. Amtodarone Hydrochloride 
Injection is a sterile clear, pale-yellow solution visually free from particulates. Each milliliter of the 
Amiodarone Hydrochloride Injection formulation contains 50 mg of amiodarone HCI. 20.2 mg of benzyl 
alcohol, 100 mg of polysorbate 80, and water for injection. 

CLINICAL PHARMACOLOGY 
Mechanisms of Action 
Amiodarone is generally considered a class Ill antiarrhythmic drug, but tt possesses electrophysiotogic 
characteristics of all four Vaughan Will iams classes. Like class I drugs, amiodarone blocks sodium chan- 
nels at rapid pacing frequencres. and like class II drugs, it exerts a noncompetitive anbsympathetic 
action. One of its main effects, with prolonged administration, is to lengthen the cardiac action potenttal, 
a class Ill effect. The negative chronotropic effect of amrodarone in nodal tissues is similar to the effect 
of class IV drugs. In addition to blocking sodium channels, amiodarone blocks myocardial potassium 
channels, which contributes to slowing of conduction and prolongation of refractoriness. The 
antisympathetic action and the block of calcium and potassium channeis are responsible for the 
negative dromotropic effects on the sinus node and for the slowing of conduction and prolongation of 
refractoriness in the atrioventricular (AV) node. Its vasoditatory action can decrease cardiac workload 
and consequently myocardial oxygen consumption. 

Amiodarone Hydrochlorfde Injection administration prolongs intranodal conduction (Atrial-His, AH) and 
refractoriness of the atrfoventncular node (ERP AVN). but has little or no effect on sinus cycle length (SCL), 
refractoriness of the right atrium and right ventricle (ERP RA and ERP RV), repolarizatfon (QTc), 
intraventricular conduction (QRS), and infranodal conduction (His-ventricular, HV). A comparison of the 
electrophysiologic effects of Amiodarone Hydrochloride Injectton and oral amiodarone t-ICI is shown rn the 
table below. 

EFFECTS OF INTRAVENOUS AND ORAL 
AMIODARONE HYDROCHLORIDE ON 

ELECTROPHYSIOLOGIC PARAMETERS 
ERP ERP ERP 

Formulation SCL QRS QTc AH HV RA RV AVN 
I.V. +I T t 
Oral r - T 7 r: 7 7 r 
-bNo Change 

At higher doses (>I0 mg/kg) of Amiodarone Hydrochloride Injection, prolongation of the ERP RV and 
modest prolongation of the QRS have been seen. These differences between oral and intravenous 
administration suggest that the initial acute effects of Amiodarone Hydrochloride Injection may be 
predominantly focused on the AV node, causing an rntranodal conduction delay and increased nodal 
refractoriness due to slow channel blockade (class IV activity) and noncompetitrve adrenergic 
antagonism (class II activity). 
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$ Pharmacownettcr. and bletabollsm l 
Amrodarone exhlbrts complex drsposrlton charactensbcs after Intravenous admrmstrabon. Peak serum i 
concenlrahons after stngle 5 mg/kg Intravenous tnfusrons In healthy subfects range betwee 

\ ’ 5 and 41 mg/L. Peak concentrahons afte mute rnfustons of 150 rng Amrodarone Hydrochloride 
Intectton rn pattents wtth ventricular or hemodynamtcally unstable ventricular tachycardta 
(VT) range between 7 and 29 mg/L. Due to raprd dtstnbutton. serum COnCentrabOnS decline to 10% of 
peak values wtthtn 30 to 45 mmutes after the end of the infuston. In clintcal trials, after 48 hours of 
conttnued rnfustons (125, 500. or 1000 mg/day) plus supplemental (150 mg) Infusions (for recurrent 
arrhythmras), amtodarone mean serum concentrattons between 0 7 to 1.4 mg/L were observed (n=260) 

N-desethytamtodarone (IDEA) 1s the mator acttve metabolite of amtodarone in humans. DEA serum 
concentrattons above 0.05 mg/L are not usually seen until after several days of conttnuous tnfusron but 
with prolonged therapy reach approximately the same concentrabnn as amiodarone. The enzymes 
responsible for the N-deethylabon are believed to be the cytochrome P-450 3A (CYP3A) subfamtly. 
pnnctpally CYP3AJ. Thts tsozyme 1s present tn both the liver and intestines. The htghly variable 
systemic avarIability of oral amrodarone may be attributed potentially to large intenndividual vanabtlity in 
CYP3A4 acttvfty. 

Amiodarone is eliminated pnmarily by hepatic metabolism and bikary excretion and there is negligible 
excretion of amcodarone or DEA in urine. Netther amtodarone nor DEA is dialyzable. Amiodarone and 
DEA cross the placenta and both appear in breast mtfk. 

No data are avatlable on the activity of DEA in humans, but in animals. it has significant 
electrophysrologic and antiarrhythmic effects generally simtlar to amiodarone itself. DEA’s precise role 
and contribution to the antiarrhythmtc activihf of oral amiodarone are not certam. The development Of 
maxtmal ventricular class It1 effects after oral amiodarone HCI administration in humans correlates more 
closely wtth DEA accumulation over time than with amiodarone accumulation. On the other hand (see 
CLINICALTRIALS), after Amiodarone Hydrochloride Injection administration, there is evidence of 
activity well before significant concentrattons of DEA are attained. 

The following table summarizes the mean ranges of pharmacokinetic parameters of amiodarone 
reported in single dose i.v. (5 mg/kg over 1.5 min) studies of healthy subjects. 

PHARMACOKINETIC PROFILE 

Drug 

AFTER I.V. AMIODARONE ADMINISTRATION 
Clearance VC V, 
WJWf) VJW om) 

b-2 
(days) 

Amiodarone 90-l 58 0.2 40-84 20-47 
Desethylamiodarone 197-290 68-168 1 AMI t,n 

Notes: Vc and V, denote the central and steady-state volumes of distribution from i.v. studies. 

“-I’ denotes not available. 

Desethylamiodarone clearance and volume involve an unknown biotransformation factor. 

The systemic availability of oral amiodarone in healthy subjects ranges between 33% and 65%. From in 
vitro studies, the protein binding of amiodarone is >96%. 

In clinical studies of 2 to 7 days, clearance of amiodarone after intravenous administration in patients 
with VT and VF ranged between 220 and 440 ma/kg. Age, sex, renal disease, and hepatic disease 
(cirrhosis) do not have marked effects on the disposition of amiodarone or DEA. Renal impairment does 
not influence the pharmacokinetics of amiodarone. After a single dose of Amiodarone Hydrochloride 
Injection in cirrhotic patients, significantly lower Cm= and average concentration values are seen for 
DEA. but mean amiodarone levels are unchanged. Normal subjects over 65 years of age show lower 
clearances (about 100 mLihr/kg) than younger subjects (about 150 mUhr/kg) and an increase in t,, 
from about 20 to 47 days. In patients with severe left ventricular dysfunction, the pharmacokinetics of 
amiodarone are not significantly altered but the terminal disposition t,, of DE.4 is prolonged. Although 
no dosage adjustment for patfents with renal, hepatic, or cardiac abnormalities has been defined during 
chrome treatment with oral amiodarone HCI. close clinical monitoring is prudent for elderly patients and 
those with severe left ventricular dysfunction. 

There is no established relationshtp between drug concentration and therapeutic response for short-term 
intravenous use. Steady-state amiodarone concentrations of 1 to 2.5 mg/L have been associated with 
antiarrhythmic effects and acceptable toxicity following chronic oral amiodarone HCI therapy. 

Pharmacodynamics 
Amtodarone Hydrochloride Injection has been reported to produce negative inotropic and vasodilatory 
effects in animals and humans. In clinical studies of patients with refractory VF or hemodynamically 
unstable VT, treatment-emergent, drug-related hypotension occured in 288 of 1836 patients (16%) 
treated with Amiodarone Hydrochloride Injection. No correlations were seen between the baseline 
injection fraction and the occurence of clinically significant hypotension during infusion of Amiodarone 
Hydrochloride Injection. 

Clinical Trials 
Apart from studies in patients with VT or VF, described below, there are two other studies of 
amiodarone showing an antiarrhythmic effect before significant levels of DEA could have accumulated. 
A placebo-controlled study of i.v. amiodarone (300 mg over 2 hours followed by 1200 mg/day) in 
post-coronary artery bypass graft patients with supraventricular and 2- to 3-consecutive-beat ventricular 
arrhythmias showed a reduction in arrhythmias from 12 hours on. A baseline-controlled study using a 
similar i.v. regimen in patients with recurrent, refractory VTNF also showed raptd onset of 
antiarrhythmic activity; amiodarone therapy reduced episodes of VT by 85% compared to baseline. 

The acute effectiveness of Amiodarone Hydrochloride Injection in suppressing recurrent VF or 
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hemodynamrcally unstable VT is supported b 
ldlb 

andomrzed. parallel, dose-response studres of 
approximately 300 pattents each. In these stu , paltents wtth at least two eprsodes of VF or 
hemodynamtcally unstable VT in the preceding 24 hours were randomly assrgned to receive doses of 
approximately 125 or 1000 mg over the first 24 hours, an E-fold difference. ln one study. a middle dose 
of approxtmately 500 mg was evaluated. The dose regtmen conststed Of an lnrtlat raptd loadrng 
infusion, followed by a stower 6-hour loading infusron. and then an 18-hour maintenance infusron. The 
matntenance infusion was continued up to hour 48. Addttronal IO-minute infusions of 150 mg 
Amiodarone Hydrochloride Intectton were given for “breakthrough” VTNF more frequently to the 
125mg dose group, thereby considerably reducing the planned 8-fold drfferences in total dose to 
1.8- and 2.6- fold, respechvely, tn the two studies. 

The prospectively defined primary efficacy end point was the rate of VTNF episodes per hour. For both 
studies, the median rate was 0.02 episodes per hour In pattents receiving the high dose and 0.07 
episodes per hour in pattents recetving the low dose, or approximately 0.5 versus 1.7 episodes per day 
(p=O.O7, P-sided. in both studies). In one study, the time to first episode of VTNF was stgnificantly 
prolonged (approximately 10 hours in patients receiving the low dose and 14 hours in patients recerving 
the high dose). In both studies, signtficantly fewer supplemental infusions were given to patients in 
the highdose group. Mortality was not affected in these studies; at the end of double-blind theraoy or 
after 48 hours, all pattents were given open access to whatever treatment (including Amiodarone 
Hydrochloride Injection) was deemed necessary. 

INDICATIONS AND USAGE 
Amiodarone Hydrochloride Injectton is indicated for inibation of treatment and prophylaxis of frequently 
recurring ventricular fibnllation and hemodynamically unstable ventricular tachycardia in patients 
refractory to other therapy. Amiodarone Hydrochloride Injection also can be used to treat patients with 
VTNF for whom oral amiodarone HCI is indicated, but who are unable to take oral medication. During or 
after treatment with Amtodarone Hydrochloride Injection, patients may be transferred to oral amrodarone 
HCI therapy (see DOSAGE AND ADMINISTRATION ). 

Amiodarone Hydrochloride Injection should be used for acute treatment until the patient’s ventricular 
arrhythmias are stabilized. Most patients will require this therapy for 48 to 96 hours, but Amiodarone 
Hydrochloride Injection may be safely administered for longer periods if necessary. 

CONTRAINDICATIONS 
Amiodarone Hydrochloride Injection is contraindicated in patients with known hypersensitivity to any of 
the components of Amiodarone Hydrochloride Infection, or in patients with cardiogenic shock, marked 
sinus bradycardia. and second- or third-degree AV block unless a functioning pacemaker is available. 

WARNINGS 
Hypotension 

1: :;:-1 Hypotensron is the most common adverse effect seen wrth Amiodarone Hydrochloride Injection. In 
. :; :.- ,z clinical trials, treatment-emergent, drug-related hypotension was reported as an adverse effect in 288 

. (16%) of 1836 patients treated with Amiodarone Hydrochloride Injection. Clinically significant 
hypotension during infusions was seen most often in the first several hours of treatment and was not 
dose related, but appeared to be related to the rate of infuston. Hypotension necessitating alterations rn 
Amiodarone Hydrochloride Injection therapy was reported in 3% of patients, with permanent 
discontinuation required in less than 2% of patients. Hypotension should be treated initially by slowing 
the infusion; additional standard therapy may be needed, including the following: vasopressor drugs, 
positive inotropic agents, and volume expansion. The initial rate of infusion should be monitored 
closely and should not exceed that prescribed in DOSAGE AND ADMINISTRATION. 

Bradycardia and AV Block 
Drug-related bradycardia occurred in 90 (4.9%) of 1836 patients in clinical trials while they were 
receiving Amiodarone Hydrochloride Injection for life-threatening VWF; it was not dose-related. 
Bradycardia should be treated by slowing the infusion rate or discontinuing Amiodarone Hydrochloride 
Injection. In some patients, inserting a pacemaker is required. Despite such measures, bradycardia was 
progressive and terminal in 1 patient during the controlled trials. Patients with a known predisposition to 
bradycardia or AV block should be treated with Amiodarone Hydrochloride Injection in a setting where a 
temporary pacemaker is available. 

Long-Term Use 
See labeling for oral amiodarone HCI. There has been limited experience in patients receiving 
Amiodarone Hydrochloride Injection for longer than 3 weeks. 

Neonatal Hypo- or Hyperthyroidism 
Although amiodarone use during pregnancy is uncommon, there have been a small number of 
published reports of congenital goiter/hypothyroidism and hyperthyroidism associated with its oral 
admrnistration. If Amiodarone Hydrochloride Injection is administered during pregnancy, the pabent 
should be apprised of the potential hazard to the fetus. 
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PRECAUTIONS 

Amtodarone Hydrochl njectton should be admrnrstered only by physictans who e -xpenenced rn 
the treafment of life-threatenrng arrhythmras. who are thoroughly famrliar wrth the risks and benefits of 
amrodarone HCI therapy, and who have access to facilrties adequate for monitoring the effecbveness 
and side effects of treatment. 
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Liver Enzyme Elevations 
Elevatrons of blood hepatrc enzyme values--alanine aminotransferase (ALT), aspartate 
amrnotransferase (AST). and gamma-glutamyl transferase (GGT)- are seen commonly in patrents wrth 
Immediately life-threatening VT/W. lnterprettng elevated AST activtty can be difficult because the values 
may be elevated in patients who have had recent myocardial infarctton. congesttve heart failure, or 
multiple electrical defibrillations. Approxrmately 54% of patients receiving Amiodarone Hydrochloride 
Injectton in climcal studtes had baselme liver enzyme elevations, and 13% had clinically srgnificant 
elevatrons. In 61% of patients wrth both baseline and on-therapy data available, the liver enzyme 
elevatrons either improved during therapy or remained at baseline levels. Baseline abnormalities in 
hepatic enzymes are not a contrarndication to treatment. 

Two (2) cases of fatal hepatocellular necrosis after treatment with Amiodarone Hydrochloride Intectron 
have been reported. The pahents. one 26 years of age and the other 60 years of age. were treated for 
atrial arrhythmias with an initial infuston of 1500 mg over 5 hours. a rate much higher than 
recommended. 60th patients developed hepatrc and renal failure within 24 hours after the start of 
Amiodarone Hydrochloride Injection treatment and died on day 14 and day 4. respectively. Because 
these episodes of hepatrc necrosis may have been due to the rapid rate of infusion with possrbte 
rate-related hypotension. the initial rate of infusion should be monitored closely and should not 
exceed that prescribed in DOSAGE AND ADMINISTRATION. 

In patients with life-threatening arrhythmias, the potential risk of hepatic injury should be weighed 
against the potential benefit of Amiodarone Hydrochloride Injection therapy, but patients receiving 
Amiodarone Hydrochloride Injection should be monitored carefully for evidence of progressive hepatrc 
injury. Consideratton should be given to reducing the rate of administration or withdrawing Amiodarone 
Hydrochloride Injection in such cases. 

Proarrhythmia 
Like all antiarrhythmic agents, Amiodarone Hydrochloride Injection may cause a worsening of existing 
arrhythmias or precipitate a new arrhythmia. Proarrhythmia. primarily torsades de pcin!es, has been 
associated with prolongation by Amrodarone Hydrochloride Injection of the QTc interval to 500 ms or 
greater. Although QTc prolongation occurred frequently in patients receiving Amiodarone Hydrochloride 
Injectton. torsades de pointes or new-onset VF occurred infrequently (less than 2%). Patients should be 
monitored for QTc prolongation during infusion with Amiodarone Hydrochloride Injectron. 

Pulmonary Disorders 
ARDS 
Two percent (2%) of patients were reported to have adult respiratory distress syndrome (ARDS) during 
clinical studies. ARDS is a disorder characterized by bilateral, diffuse pulmonary infiltrates wrth 
pulmonary edema and varying degrees of respiratory insufficiency. The clinical and radiographic picture 
can arise after a variety of lung injuries, such as those resulting from trauma, shock, prolonged 
cardiopulmonary resuscitation, and aspiration pneumonia, conditions present III many of the pattents 
enrolled in the clinical studies. It is not possible to determine what role, if any, Amiodarone 
Hydrochloride Injection played in causing or exacerbating the pulmonary disorder in those patients. 

Postoperatively, occurrences of ARDS h&e been reported in patients receiving oral amiodarone HCI 
therapy who have undergone erther cardiac or noncardiac surgery. Although patients usually respond 
well to vigorous respiratory therapy, in rare instances the outcome has been fatal. Until further studies 
have been performed, It is recommended that FiO, and the determinants of oxygen delivery to the 
tissues (e.g., SaO,, PaO,) be closely monitored in patients on amiodarone HCI. 

Pulmonary fibrosis 
Only 1 of more than 1000 patients treated with Amiodarone Hydrochloride Injection in clinical studies 
developed pulmonary fibrosis. In that patient, the condition was diagnosed 3 months after treatment with 
Amiodarone Hydrochloride Injection. during which t ime she received oral amiodarone HCI. Pulmonary 
toxicity is a well-recognized complication of long-term amiodarone use (see labeling for oral amio- 
darone HCI). 

Surgery 
Close perfoperative monitoring is recommended in patients undergoing general anesthesia who are on 
amiodarone therapy as they may be more sensitive to the myocardial depressant and conduction 
defects of halogenated inhalational anesthetics. 

Drug Interactions 
Amiodarone can inhibit metabolism mediated by cytochrome P-450 enzymes, probably accounting for 
the significant effects of oral amiodarone HCI (and presumably Amiodarone Hydrochloride Injection) on 
the pharmacokinetics of various therapeutic agents including digoxin, quinidine. procainamide, warfarin 
(CYP2Cg), dextromethorphan (CYP2D6), and cyclosporine (CYP3A4). Hemodynamic and 
electrophysiologic interactions have also been observed after concomitant administration with 
propranolol, diltiazem, and verapamil. Conversely, agents producing a significant effect on amiodarone 
pharmacokinetics include phenytoin, cimetidine, and cholestyramine. Because of the long half-life of 
amiodarone, drug interactions may persist long after discontinuation of drug administration. Few data 
are available on drug interactions with Amiodarone Hydrochloride Injection. Except as noted, the 
following tables summarize the important interactions between oral amiodarone HCI and other 
therapeutic agents. 
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SUMMARY OF DRUG INTERACTIONS WITH AMIODARONE HCL 
Drug Whose Effects May Se Increased by Amiodarone HCI 

Concornttant Drug Interactton 
Warfann Increases prothrombtn time. 
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Dtgoxtn 
Qumidine 
Procainamtde 
Disopyramide 
Fentanyl 
Flecatntde 

Lidocaine 

Cyclosponne 

Increases serum concentratton. 
Increases serum concentration. 
Increases serum concentration, NAPA concentration. 
Increases QT prolongation which could cause arrhythmta. 
May cause hypotension. bradycardia. decreased cardiac output. 
Reduces the dose of flecaintde needed to matntain therapeuttc plasma 
concentrations. 
Oral: Sinus bradycardia was observed in a patient recetving oral amtodarone HCI 
who was given lidocatne for local anesthesia. 
I.V.: Seizure assoctated with increased ltdocaine concentrattons was obsen/ed in 
one patient. 
Produces oersistentlv elevated Dfasma concentrations of cvclosoorine resultino in . 8 s 
elevated creatinine. despite reduction in dose of cyclosporin. 

SUMMARY OF DRUG INTERACTIONS WITH AMIODARONE HCL 
Drugs that May Interfere with Actions of Amiodarone HCI 

Concomttant Druq Interactton 
Chotestyramine Increases enterohepatic ehminatlon of amiodarone and may reduce serum levels 

and t,* 
Cimetfdine Increases serum amiodarone levels. 
Phenytoin Decreses serum amiodarone levels. 

Pofenbal drug c/ass interactions with Amiodarone HCI 
Beta Blockers: Since amiodarone HCI has weak beta blocking activity, use with beta blocking agents 
could increase risk of hypotension and bradycardia. 

Calcium Channel Blockers: Amiodarone HCI inhtbtts atrioventrtcular conduction and decreases 
myocardial contracttlity, increasing the risk of AV block with verapamil or diltiazem or of hypotension 
with any calcium channel blocker. 

Volatile Anesthetic Agents: (see PRECAUTIONS - Surgery ). 

In addition to the interactions noted above. chronic (s2 weeks) oral amtodarone HCI administration 
impairs metabolism of phenytoin. dextromethorphan, and methotrexate. 

Electrolyte Disturbances 
Patients with hypokalemia or hypomagnesemia should have the condition corrected whenever possible 
before being treated with Amiodarone Hydrochloride Injection. as these disorders can exaggerate the 
degree of QTc prolongation and increase the potential for torsades de pointes. Special attention should 
be given to electrolyte and acid-base balance in patients experiencing severe or prolonged diarrhea or in 
patients receiving concomttant diuretics. 

Carcinogenesis, Mutagenesis, impairment of Fertility 
No carcinogenicity studies were conducted with Amtodarone Hydrochloride Injection. However, oral 
amiodarone HCI caused a statistically significant, dose-related increase in the incidence of thyroid 
tumors (follicular adenoma and/or carcinoma) in rats. The incidence of thyroid tumors in rats was greater 
than the incidence in controls even at the lowest dose level tested i.e., 5 mg/kg/day 
(approximately 0.06 times the maximum recommended human maintenance dose’). 

Mutagenicity studies conductAd with amiodarone HCI (Ames, micronucleus. and lysogentc induction 
tests) were negative. 

No fertility studies were conducted with Amiodarone Hydrochloride Injection. However, in a study in 
which amiodarone HCI was orally administered to male and female rats, beginning 9 weeks prior to 
mating, reduced fertiltty was observed at a dose level of 90 mgikg/day (approximately 1.4 times the 
maximum recommended human maintenance dose’). 

‘600 mg in a 50 kg patient (dose compared on a body surface area basis) 

Pregnancy 
Category D. See WARNINGS and Neonatal Hypo- or Hyperthyroidism. In addition to causing 
infrequent congenital goiter/hypothyroidism and hyperthyroidism, amiodarone has caused a variety of 
adverse effects in animals. 

In a reproductive study in which amiodarone was given intravenously to rabbits at dosages of 5, 10, or 
25 mg/kg per day (about 0.1.0.3, and 0.7 times the maximum recommended human dose [MRHD] on a 
body surface area basis), maternal deaths occurred in all groups, including controls. Embryotoxicity (as 
mantfested by fewer full-term fetuses and increased resorpttons wtth concomttantly lower litter weights) 
occurred at dosages of 10 m@kg and above No evidence of embryotoxicity was observed at 5 mgIkg 
and no teratogenicity was observed at any dosages. 

In a teratology study in which amiodarone was administered by continuous i.v. infusion to rats at 
dosages of 25. 50. or 100 mg/kg per day (about 0.4, 0.7, and 1.4 times the MRHD when compared on 
a body surface area basis), maternal toxicity (as evtdenced by reduced weight gain and food 
consumption) and embryotoxicity (as evtdenced by increased resorptions, decreased live litter size, 
reduced body weights, and retarded sternum and metacarpal ossification) were observed in the 
100 mg/kg group. 

Amiodarone Hydrochloride lntection should be used during pregnancy only if the potential beneftt to the 
mother justtfies the risk to the fetus. *. 
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Nursmg Mothers 
Amfodarone IS excreted I” human milk. suggestlng that breast-feedmg could expose the nursmg Infant 
to a signfficant dose of the drug. Nursing offspring of IaCtatlflg rats admtmstered amfodarone have 
demonstrated reduced viabtkty and reduced body wefght gains. The risk of exposmg the Infant to 
amtodarone should be wetghed agarnst the potenttal benefit Of arrhythmfa suppressfon m  the mother. 
The mother should be advtsed to disconbnue nurstng. 

Labor and Delivery 
It 1s not known whether the use of amtodarone HCI during labor or delivery has any tmmedtate or 
delayed adverse effects. Preclimcal studies in rodents have not shown any effect on the duratton of 
gestation or on parturition. 

Pediatric Use 
The safety and efficacy of amiodarone HCI in the pediatric population have not been established: 
therefore, its use in pediatric patients IS not recommended. 

Amiodarone Hydrochloride injection contains the preservative benay1 alcohol (see DESCRIPTION). 
There have been reports of fatal “gasping syndrome” in neonates (children less than one month of age) 
following the administration of intravenous solutions containing the preservative benzyl alcohol. 
Symptoms include a striking onset of gasprng respiration, hypotension. bradycardia. and cardiovascular 
collapse. 

Geriatric Use 
Clinical studies of Amiodarone Hydrochloride Injection did not include sufficient numbers of subjects 
aged 65 and over to determine whether they respond differently from younger subjects. Other reported 
clinical experience has not identfffed differences in responses between the elderly and younger patients. 
In general, dose selection for an elderly patient should be cautious, usually starting at the low end of the 
dosing range. reflecting the greater frequency of decreased hepatic. renal, or cardiac function, and of 
concomitant disease or other drug therapy. 

ADVERSE REACTIONS 
In a total of 1636 patients in controlled and uncontrolled clinical trials, 14% of patients received 
Amiodarone Hydrochloride Injection for at least 1 week, 5% received it for at least 2 weeks, 2% 
received it for at least 3 weeks, and 1% received it for more than 3 weeks, without an increased 
incidence of severe adverse reactions. The mean duration of therapy in these studies was 5.6 days; 
median exposure was 3.7 days. 

The most important treatment-emergent adverse effects were hypotension, asystole/cardiac 
arrest/electromechanical dissociatton (EMD). cardiogenic shock, congestive heart failure. bradycardia, 
liver function test abnormalities, Vr, and AV  block. Overall, treatment was discontinued for about 9% of 
the patients because of adverse effects. The most common adverse effects leading to discontinuation 
of Amiodarone Hydrochloride Injection therapy were hypotension (1.6%). asystole/cardiac arrest/EMD 
(1.2%), VT (1 .l%), and cardiogenic shock (1%). 

The following table lists the most common (incidence 22%) treatment-emergent adverse events during 
Amiodarone Hydrochloride Injection therapy considered at lea.9 possibly drug-related. These data 
were collected from the clinical trials involving 1836 patients with life-threatening VTNF. Data from 
all assigned treatment groups are pooled because none of the adverse events appeared to be 
dose-related. 

SUMMARY TABULATION OF TREATMENT-EMERGENT 
DRUG-RELATED STUDY EVENTS IN PATIENTS 
RECEIVING AMIODARONEHYDROCHLORIDE 

INJECTION IN CONTROLLED AND 
OPEN-LABEL STUDIES (22% INCIDENCE) 

Controlled Open-Label 

Study Event 
Bodv as a Whole 
Fever 

Cardiovascular Svstem 

Studies Studies 
(n=814) (nd 022) 

24 (2.9%) 13 (1.2%) 

Total 
(ml 836) 

37 (2.0%) 

* Bradycardia 
Congestive Heart Failure 
Heart arrest 
Hypotension 
Ventricular tachycardia 
Digestive System 
Liver function tests abnormal 
Nausea 

49 (6.0%) 41 (4.0%) 90 (4.9%) 
16 (2.2%) 21 (2.0%) 39 (2.1%) 
29 (3.5%) 26 (2.5%) 55 (2.9%) 

165 (20.2%) 123 (12.0%) 268 (15.6%) 
15 (1.6%) 30 (2.9%) 45 (2.4%) 

35 (4.2%) 29 (2.6%) 64 (3.4%) 
29 (3.5%) 43 (4.2%) 72 (3.9%) 

Other treatment-emergent posstbly drug-related adverse events reported in less than 2?‘0 of patients 
receiving Amtodarone Hydrochloride Injection in controlled and uncontrolled studies included the following: 
abnormal kidney function, atria1 fibrtllation. diarrhea, increased ALT, increased AST, lung edema, nodal 
arrhythmia, prolonged QT interval, respiratory disorder, shock, sinus bradycardia. Stevens-Johnson 
syndrome, thrombocytspenia, VF, and vomitfng. 



” In postmarkelmg survetllance. toxic eptdermal necrolysls. pancytopenia. neutropema. angloedema. and 
anaphylactic shock also have been reported with amtodarone therapy. 

(’ 
OVERDOSAGE 
The most likely effects of an inadvertent overdose of Amiodarone Hydrochloride Injection are 
hypotension. cardiogemc shock, bradycardia. AV block. and hepatotoxicity. Hypotension and 
cardiogemc shock should be treated by slowing the infusion rate or with standard therapy: vasopressor 
drugs, positive inotropic agents, and volume expansion. Bradycardia and AV block may require 
temporary pacing. Hepatic enzyme concentrations should be momtored closely. Amiodarone is not 
dialyzable. 

DOSAGE AND ADMINISTRATION 
Amiodarone shows considerable interindividual variation in response. Thus, although a starting dose 
adequate to suppress kfe-threatening arrhythmias is needed, close monitoring with adjustment of dose 
as needed is essential. The recommended starting dose of Amiodarone Hydrochloride Injection is about 
1000 mg over the first 24 hours of therapy, delivered by the following infusion regimen: 

AMIODARONE HYDROCHLORIDE INJECTION 
DOSE RECOMMENDATIONS 

- T 24 HQURS - 
Loading infusions First Rapid: 150 mg over the FIRST 10 minutes 

(15 mg/min). 

Followed by Slow: 

Add 3mL of Amiodarone Hydrochloride 
Injection (150 mg) to 100 mL 06W 
(concentration = 1.5 mg/mL). Infuse 
100 mL over 10 minutes. 
360 mg over the NEXT 6 hours 
(1 mg/min). 

Maintenance infusion 

Add 18 mL of Amiodarone Hydrochloride Injection 
(900 mg) to SIXI mL OgW (concentration = 1.8 mg/mL). 
540 mg over the REMAINING 18 hours (0.5 mg/min). 
Decrease the rate of the slow loading infusion to 0.5 mg/min. 
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After the first 24 hours, the maintenance infusion rate of 0.5 mg/min (720 mg/24 hours) should be 
continued utilizrng a concentration of 1 to 6 mg/mL (Amiodarone Hydrochloride Injection concentrations 
greater than 2 mg/mL should be administered via a central venous cattteter). In the event of 
breakthrough episodes of VF or hemodynamically unstable VT, 1 S%mg supplemental infusions of 
Amlodarone Hydrochloride Injection mixed in 100 mL of 05W may be administered. Such infusions 
should be administered over 10 minutes to minimize the potential for hypotension. The rate of the 
maintenance infusion may be increased to achieve effective arrhythmia suppression. 

The first 24-hour dose may be individualized for each patient; however, in controlled clinical trials. mean 
dally doses above 2100 mg were associated with an increased risk of hypotension. The initial infusion 
rate should not exceed 30 mg/min. 

Based on the experience from clinical studies of Amiodarone Hydrochloride Injection, a maintenance 
infusion of up to 0.5 mg/min can be cautiously continued for 2 to 3 weeks regardless of the patient’s 
age, renal function. or left ventricular function. There has been limited experience in patients receiving 
Amiodarone Hydrochloride Injection for longer than 3 weeks. 

The surface properties of solutions containing injectable amiodarone are altered such that the 
drop size may be reduced.This reduction may lead to underdosage of the patient by up to 30% if 
drop counter infusion sets are used. Amiodarone Hydrochloride Injection must be delivered by a 
volumetric infusion pump. 

Amiodarone Hydrochloride Injection should, whenever possible, be administered through a central 
venous catheter dedicated to that purpose. An in-line filter should be used during administration. 

Amiodarone Hydrochloride Injection concentrations greater than 3 mg/mL in 0,W have been associated 
with a high incidence of peripheral vein phlebitis; however, concentrations of 2.5 mg/mL or less appear to 
be less irritating. Therefore, for infusions longer than 1 hour, Amiodarone Hydrochloride Injection 
concentrations should not exceed 2 mg/mL unless a central venous catheter is used. 

Amlodarone Hydrochloride Injection infusions exceeding 2 hours must be administered in glass or 
polyolefin bottles containing 0,W. Use of evacuated glass containers for admixing Amiodarone 
Hydrochloride Injection is not recommended as incompatibility with a buffer in the container may cause 
precipitation. 
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It IS well known thaf to polyvmyl chloride (PVC) tubtng and the cltmcal trial dose 
admtntstratton schedule was designed to accOunt for this adsorption. All of the clintcal tnals were 
conducted usmg PVC tubmg and its use IS therefore recommended. The concentrabons and rates of 
tnfuston provided in OOSAGE AN0 AOMlNtSTRATlON reflect doses identified tn these studies. It IS 
important that the recommended mfus~on regmen be followed ctosely 

Amtodarone Hydrochloride Injectton has been found to teach Out plastictzers. including OEHP [di-(2.eth- 
ylhexyl)phthalate] from intravenous tubing (inctudtng PVC tubing). The degree of leachmg Increases 
when infusmg Amiodarone Hydrochloride IfljeCtiOn at higher COnCefltratiOfls and lower Aow rates than 
provtded II-I DOSAGE AN0 ADMINISTRATION. 

Amiodarone Hydrochloride Injection does not need to be protected from light during admintstratton. 

AMIOOARONE HCL SOLUTION STABILITY 
Concentration 

Zalution fmdml ) Container Comments 
5% Oextrose in Water (OsW) 1 .o - 6.0 PVC Physically compatible, 

mth 
amiodarone loss 
cl046 at 2 hours. 

5% Dextrose in Water (OsW) 1.0 - 6.0 Polyoleftn. Physically compatible, 
Glass with no amiodamne 

loss at 24 hours. 

Admixture Incompatibility 
Amiodarone Hydrochloride Injection in OsW is incompatible with the drugs shown below. 

ONq 

Aminophyll ine 
Cefamandole Nafate 
Cefazolin Sodium 
Mezlocillin Sodium 
Heoarin Sodium 

Y-SITE INJECTION INCOMPATlBlLlTY 
Vehicle Amiodarone Concentration 

D5W 4 mg/mL 

% W  4 mg/mL 

WJ 4 mg/mL 

QSW 4 mglmL 
D,W -___ 

Sodium Bicarbonate 0;W 3 mg./mL 

Comments 
Precipitate 
Precipitate 
Precipttate 
Precipitate 
Precioitate 
Prectpttate 

Intravenous to Oral Transition 
Patients whose arrhythmias have been suppressed by Amiodarone Hydrochloride Injection may be 
switched to oral amiodarone HCI. The optimal dose for changing from. intravenous to oral administration 
of amiodarone HCI will depend on the dose of Amiodarone Hydrochlortde Injection already 
administered, as well as the bioavailabtlity of oral amiodarone HCI. When changing to oral amiodarone 
HCI therapy, clinical monitoring is recommended, particularly for elderly patients. 

The following table provides suggested doses of oral amiodarone HCI to be initiated after varying 
durations of Amiodarone Hydrochloride Injection administration. These recommendations are made on 
the basis of a comparable total body amount of amiodarone delivered by the intravenous and oral 
routes, based on 50% bioavailability of oral amiodarone. 

RECOMMENDATIONS FOR ORAL DOSAGE 
AFTER I.V. INFUSION 

Duration of 
’ 

Initial Daily Dose of 
Amiodarone I.V. Infusion+‘ Oral Amiodarone HCI 

cl week 600-l 600 mg 
l-3 weeks 600-800 mg 
z-3 weeks’ 400 mg 

#Assuming a 720 mg/day infusion (0.5 mglmin). 
- Amiodarone Hydrochloilde Injection is not intended for maintenance treatment. 

HOW SUPPLIED 
Amiodarone Hydrochloride Injection is available in packages Of 10 vials. 3 mL each, as follows: 
5OmgpermL,NDC62086-153-03. qnd N b>c &),r>Bb&/s.; 07. 

Store at room temoerature. 15” to 25’C f59’ to 77°F). 
Protect from light and excessive heat. ’ 
Use carton to protect contents from light until used. 

Manufactured by: 
Bioniche Teo 
CO. Galway, Ireland 

Manufactured for: 
Btoniche Pharma (Canada) Ltd. 
London, ON N6A 5R7 
Canada 

Rev. 00; July 2001 
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REFERENCE LISTED DRUG 
PACKAGE INSERT 

Cordarone” Intravenous 
(amiodarone hydrochloride) 

cordarone lntm~enous (Cordamne I.V.) contains amlodarone HCI (C, &to, l HC9. a dass ill 
antlarrh mic drug. Amiodarone HCI is (2- 
diiop P enyQnethancne hydrochfodde. 

Amiodsrone HCI is a white to slightly yellow crystalline powder, and is very slightl soluble in 
water. It has a molecular wel 

7 
ht of 531.78 and contains 37.3% lodine by weight E ordarone I.V. is 

a aterile clear, pale-yellow so utton visually free from particulates. Each milliliter of the Cordarone 
I.V. formulation contains 50 mg of amiodarone HCI. 20.2 mg of benzyi alcohol, 100 mg of pofysor- 
bate 80. and water for injection. 

Cltnfcal Pharmacology 
MECHANISMS OF ACIlON 
Amk$arone ls generally considered a class l!i antlsnhythmi~ dru , but it possesses electrophysi- 
~~~csofallf~VaughanWill~~~s.~ka%srIdrugs.ami~onebloclto 

turn dw~nels at rapid paung frequencfes. and kke dass II drugs, it exerts a noncompetitive 
sntfsympathettc a&on. One of its main effects. wfth prolonged administration, is to lengthen the 
cardll action potent&l, a das III affect. The negative chronotropic effect of amiodarone in nodal 
tissues Is similar to the effect of class IV drugs. In addition to bkxking sodium channels, amio- 
darone bkxks myocsrdisl potassium channels, which contributes to slowing of conduction and 
prolongation of refractoriness. The sntisympathetk action and the blcck of calcium and potassi- 
um channels are responsible for the negative dromotropic effects on the sinus node and for the 
slowln 

E4 
of conduction and prolongation of refractoriness In the atrfoventricular (AV) node. its 

vasodr tory action can decrease cardiac wor+doad and consequently myocardial oxygen 
consumption. 
Cordarone I.V. administration prolon 

% 
s lntranodal conduction (Atrial-His. AH) and refractoriness of 

the ahioventrfcolsr node (ERP AVN), ut has lfttle or no effect on sinus cycle length (SCL), refrac- 
torhs of the right atrium and right ventride (ERP PA and ERP Rv), repolxizatfon (OTC). intra- 
ventricular conduction (ORS). and lnfmnodal conduction 

i2 
is-ventricular, 

the electrophydologic effects of Cordarone I.V. and oral rdarone 
HV). A comparison of 

is shown in the table below. 



REFERENCE LISTED DRUG 
PACKAGE INSERT 

EFFECTS OF INTFlAVENOUS AND ;ydPAgfXLONE ON ELEClROPHYSlOLOGlC 

ERP ERP 
Forrnulatkm SCL ORS OTC AH l-iv RA % AVN 

%I 
w 

*i c) 7 r 
4-P 
w ‘i ‘i 

f 
t 

c, No change 
At higher dcses (>lO mg/kg) of Cordamne I.V.. prolongation of the ERP RV and modest prolonga- 
th of me am have been IBO~. These dim between oral arKI intravenws edmlnktlatkn 
suggest that the initial acute effects of &vdarone 1-V. may be predominanUy focused on the AV 
node. casino an intranodal cocductlon delay and increased nodal refractoriness due to slow 
channel blockade (ctass IV acUvUy) and noncbmpetltive adrenergk antagonkm (claw II actlvlty). 

PHARMACOKINETICS AND MEWEOUSM 
Amiodamne exhibits complex disposition characteristics after intravenous administration. Peak 
serum concenttatkns after single 5 mglkg 15-minute intravanou~ Infuslot?s in healthy subjects 
rangebetween5ar~t41 mgR.Pealcconcentratloruanerl0-minute~of150mg 
Cmdamne I.V. In pattents with ventrkular fibrillation (VF) cr hemodynamlcally unstable ventricular 
tachycadii (vr) range between 7 and 26 mg/L Due to rapid distribution. serum concentrations 
declme to 10% of peak values wtthin 30 to 45 mlnutea after the end of the infusii In clinical tri- 
als, after 46 hours of continued infusions (125.500, or 1wO rr@day) plus suppkmental (1= ms) 
kfuskns (fof recurrent arrhythmias). arnkdatune mean serum mncentraUons between 0.7 to 
1.4 mgL were observed (n = 260). 
N-desethyiamiodarone (DEA) is the maior active metabolite of amlodarone In humans. DEA serum 
concentrations above 0.05 mg!L are not usually seen until after several days of continuous Infu- 
slon but with prolonged therapy reach approximately the same concentraUo0 as amiodamne. The 
enzymes responsible for the N-deethylation are believed to be the cytcchrome P-450 3A (CYP~A) 
SubfarniiY. principally CYP3A4. This lsoqme is present ln both the Ilver and Intesttnes. The highly 
variable systemic availabilii of oal amf&arone may be attributed potentially to large lnterlndrvld- 
ual varfab~lii in CYP3A4 actlvily. 
Amiodamne is eliminated primari 
gible excretion of amiodarone Or&.X 

b hepatic metabolism and biliaty excretion and there Is negli- 
In urine. Neither amiodarone nor DVI is diible. Amkr- 

darone and DEA cmss the placenta and both appear in breast milk 
No data are available on the activity of DEA in humans, but In animals, it has si n&ant electro- 
physioloak and antiarrhythmlc effects generally similar to amiodarone It&f. D ZA~sweciserole 
ird wnt?ibuUon to the dntiarrhythmk activity of oral amiodamne are not certain. The develop- 
ment of maximal ventricular class III effects after oral &rdarone adminktration in humans corre- 
fates more close wrth DE4 accumulation over time than with amiodarone accumulation. On the 
other hand (sea 2 UNICAL TFIIALS). after Cordatone I.V. adminktratlon. there is evidence of a&iv- 
ity well before significant concentrations of DEA are attained. 
The following table summarizes the mean IZIQW Of pharmacokinetic parameters of amiodarone 
reported In single dose Iv. (5 mg/kg over 15 min) studies of heatthy subjects. 

PHARhIACOKlNETlC PROFILE AJ=lER LV. AMIODARONE AOMINISTRATlON 

DWJ 
Amkdamne 

Clearance 
WJW) 

90-150 
&cl, 

02 
Desethylamiodarone 197-290 - 66-166 2 AMI t,n 

Notes: V, and V, denote the central and steady-state vdumes of dlstdbuUon frcm 1-v. studies. 
“-- denotes not available. 
Desetfrykmiodarons cksmnce and volume Involve an unknown blobansformation facts. 
The systemic availabilii of oral amicdamne in healthy subjects ranges between 33% and 65%. 
From in v&o studies, the protein binding of amiodarone is >96%. 
In clinical studies of 2 to 7 days, clearance of amiodamne after intmvenous administration In 
patients with VT and VF ranged between 220 and 440 mt.Av’kg. Age. sex, renai disease, and 
hepatic disease (cirrhosis) do not have marked effects on the diipositlon of amiodarone or DEA 
Renal lmpainnent does not hfluence the pham\acokinetks of amiodarone. After a single dose of 
Cordarone I.V. In cirrhotic patients, signirkantiy lower C 
seen for DEA, but mean amiodarone levels are unchang~. 

and average wncentmtion values are 
Normal sub]eots over 65 years of age 

show lower clearances (about 166 ml/hrIkg) than younger subjects (about 150 ml/hr/kg) and an 
increase In t,, from about 20 to 47 days. In patients with severe left ventricular dysfunctron. the 
pharmacokinetics of amlodamne sre not significantly altered but the terminal disposition Ln of 
DEA is pmlon ed. Although no dosage adjustment for patients wkh renal, hepatic. or cardiac 
abnormalities R as been defined during chmnic treatment with oral Cordamne. close clinlcal monl- 
toring Is prudent for elderly patients and those with severe left ventricular dysfunction. 
There Is no established relationship between drug concentration and therapeutic response for 
short-term intravenous use. Steady-state amiodarone concenttatkns of 1 to 2.5 mg/L have been 
associated with antianhythmic effects and acceptable toxicity following chronic oral Cordarone 
a-Y. 
PHARMACODYNAMCS 
Cordamne I.V. has been reported to produce negative lnotropk and vasodilatocy effects in anl- 
mals and humans. In clinical studies of patients with refractory M or hemodynamkal unstable 
VT, treatment-eme~ent. dy ? -related hypotenslcn occurred in 266 d 1636 patients ( 6%) treated 
with Cordsrone I.V. 0 con atlons were seen between the baselIne 
owu~e- of cllnkally signifkant hypotenskm dudng infusion of co3 

~,fraztlon and the 
. . 
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CLINICAL TFWS 
Aoart from studies In oatlenta with VT or VF, described below, there are two other studies of 
ainbdamne showing in antianhythmlc effect before si niticant levels of DEA could have accumu- 
lated. A ole~bo-controlled study of Lv. amiodarone (3 io ma over 2 hours followed bv 
1200 m&day) In post-coronary drtery bypass graft p&ems-M s~praventdcular and’2- to 3-ton- 
secutlve-beat ventrbular errhylhmlas showed a reduction ln anhythmii from 12 hours on. A 
basefin+controlled study using a similar Lv. regimen In patients with recurrent refmctory VTM 
also showed rapid onset of anttanhythmlc actlvii amiodamne therapy reduced episodes of VT 
by 66% compared to baseline. 
The acute effectlvenws of Gxdamne LV. In suppressing recurrent VF or h 
ble VT is suowrted by two randomled, parallel. dw 

emodyMmically unsta- 
studies of aDDroxhatelY 300 

patients e&Ii. In the& studiea. patrents ivith at least two episodes of M or hemodynamlcally 
unstable VT In the preceding 24 hours were randomly assigned to receive dosea of approximately 
125orlOOOmgover~ftst24houn,an&foldd~erence.Inonestudy.amiddledosed 
approximately 600 mg was evaluated. The dose regimen con&ted of an initial rapid 
sion. followed bv a stower 6-hour loacllna Infusion. and then an 18-hour maintenance 
The ;naintenar& 

~~k&~fu- 

Infusion was continued up to hour 46. Additional lO-miiute infusions of 160 mg 
Cordamne LV. were given for ‘breakihmu 
thereby considerably reducing the nei 

h’ VTM more fr 
plan “t &fold differences 

uently to the 126-mg dose group, 
n total dose to 1 A- and 2.6 fold, 

respectiveiy, in the two studies. 

tly prolonged (approximately 10 hours in patients receiving the.bw dose and 
14 hours in patients receiving the high dose). In both studies, slgnifiitfy fewer supplemental 
infusions were given to patients In the high-dose group. Moitalii was not affected ln these stud- 
ies; at the end of double-blind therapy or after46 hours. all patients ware given open access to 
whatever treatment (including Cardamne LV.) was deemed necessary. 

lndlcetlons and Usage 
Ccrdarone LV. ls lndicated for inlt$ion of treatment and prophylaxis of frequently recurring ven- 
tricular fibrillation snd he-1 
other therapy. Cordarone LV. also can Le 

unstable ventricuisr tachycardii in patients refractory to 
used to treat patients with VTNF for whom oral 

Cordarone is Indicated. but who are unable to take oral medication. During or after treatment with 
Cordarone I.V., patients may be transfarred to oral Cordarone therapy (see Dosage and 
Admlnhtzation). 
Cardarone LV. should be used for acute treatment until the patient’s ventricular arrhythmias are 
stabilized. Most patients will require this therapy for 46 to 96 hours. but Cordarone LV. may be 
safely administered for longer periods lf necessary. 

Conbalndlcatloru 
Cordarone I.V. Ls contralndicated In patients with known hypersensitivity to any of the compo- 
nents of Cordamne I.V.. or in patiits with cardlogenic shock. marked sinus bradycardia. and 
second- or third-degree AV block unless a functioning pacemaker b available. 

HYPOTENSION 
Hypotension Is the most common adverse effect seen with Cordarone I.V. In clinical trials. treat- 
ment-emergent, drug-related hypotension was reported as an adverse effect In 268 (16%) of 
1636 oatients treated with Cordamne LV. ClinIcally significant hyootension durino infusions was 
seen most often In the first several hours of treatmentand was not dose relatedbut ap 

P 
ared to 

be related to the rate of Infusion. Hypotension necassitatlng alterations in Cordarone I. . therapy 
was reported in 3% of patients, with permanent discontinuation required In less than 2% of 
patients. Hypotension should be treated Initially by slowing the infusion; additional standard ther- 
apy may be needed, including the following: vasopressor drugs, positive inotropic agents, and 
volume expansion. The initial rate of Infusion should be monltomd closely and should not 
exceed that presufbed h Dosage and Administration. 
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WAOYCARDIA AN0 AV BLOCK 
m-related bradycardia cccurred in 90 (4.9% of 1636 patients in dimczl trials while they were 

/bF. recessing Cordme I.V. for Me-threatening VT’ . R was not dose-related. Bradycardia should be 
treated by slowing tt~ Infusion rate or discontinuing Cardarone I.V. In sofne patients, inserting a 
pacemaker’u required. &spite such measures, bradycarda Was progressive end \erminai in 
1 patient duting the controlled Mats. Patients with a known predisposr6on to bradycardii or AV 
block shculd be treated wrth Cardamne I.V. in a satling where a ternpomiy pacemaker Is available. 
LONG-TERM USE 
See labelin tar o.ral Cordanne. There has been limited experience in patients receiving 
Cfxdamne 9 .V. for longer than 3 we&s. 
NEONATAL HYPO- OR tiYPERTl+YROlDlSM 
Atthough oral Co&rune use during pregnancy is uncommon, there have baen a small number of 
published mports of congenttal goiterQpothyroidism and hyperthyroidfirm. If Ccfdamne I.V. Is 
administered during pregnancy, the patient should be appdsed of the potential hazard to the 
fetus. 

Preceutfons 
Cordarone I.V. should be administered only by physicians who are expadenced In the treatment 
of lifethreatenirw anhy?hmias. who are thoroughly familiar with the risks and benefits of 
mrdamne they. arid who have access to tacilities adequate for monitoring the effactlveness 
and side effects of treatment. 
LIVER ENZYME ELEVATIONS 
Uevatlons of blood hepatic enzyme vafues--alanine amlnotransfemse f&l’), aspartate amino- 
bar&erase (Asr). and gamma 
immediately life-threatening VT %. 

lutamyi ttansferase (GG+are seen commonly in patients with 
lnterpmtfng elevated AST activity ten be difficuft because the 

values may ba elevated in patients who have had recent myocardial infarctIon. congestive heart 
failure, or multiple elect&al defibtiflatlons. Approximately 64% of patients receiving Co+darone 
I.V. In clinical studies had baseline Iii enzyme elevatfons. and 13% had clinically significant ele- 
vations. In 81% of patients with both bline and on-therapy data available+ the liver enzyme ele- 
vations eithac Improved during therapy oc remalnad at baseline levels. Baseline abnormalities In 
hepatfc enzymes are not a contraindication to WatnWnt. 
Two (2) casas of fatal hepatocellular necrosis after treatment with Cordarone I.V. have been 
reparid. Tlw patients, 6r1e 26 v of a 
antivthmlas with an Initial Infusion of 1 5ot 

e and the other 60 yeam of age, were treated for atriai 
ma over 5 hours. a late mwh hioher than recommend- 

ed. &th &ants developed hapati~ and r&l failure within 24 hours after&e start of Cardarone 
I.V. tient and died oil day i4 and day 4, respectively. Because these episodes of hepatic 
necrosis mav have been dw to the rapid rate of infusion with possible rata-related hvootension. 
the hltlal r&e of Infusion should b6 monltwed close& and should not axcaad f&t prs- 
sufbed in Dosage and Admlnistreatlon. 
In patients with life-threatenin 

3 against the potential beneffi o 
arrhythmias. the potential risk of hepatic Injury should be weighed 

Cordarone I.V. therapy. but patients receiving Ccrdarona I.V. 
should be monitored carefully for evidence of progressive hepatic Consideration should be 
given to reducing the rate of adminlstratlon or withdrawing 

inju 
Cordamne 7 .V. In such cases. 

PROARRHWHMA 

PULMONARY DISORDERS 
ARDS 
Two percent (2%) of patients were reported to have adult respiratory distress syndrome (ARDS) 
during clinical studies. ARDS is a disorder characterized by bilateral. diffuse pulmonary infiltrates 
with ~ulmonarv edema and v&ng degrees of msoiratocv lnsuftlclencv. The clinical and radb - -. graphic picture can arise after a vanev of lung Injtiries. such as those iesutting from trauma, 
shcck, prolonged cardiopulmonary resuscitatton. and aspiration pneumonia, conditions present in 
many of the patients enrolled In the clinical studies. It IS not possible to determine what role, if 
any, Marone I.V. played In causing or exacerbatlcg the pulmonary disorder in those patients. 
Puhonay fibrosis 
Only 1 of more than loo0 patients treated with Cordarone I.V. In clinical studies developed pul- 
monary fibrosis. In that patient, the condition was diagnosed 3 months after treatment wtth 
Cordarone I.V., duting which time she received ore/ Cordarone. Pulmonary toxicity is a well-ret- 
ognized complication of long-teem Cordarone use (SW labeling for oral Cordamne). 
SURGERY 
Close p&operative monitoring Is recommended in patients undergoing general anesthesia who 
are on amlodarone therapy as they may be mofe senskive to the myocardial depressant and Con- 
duction effects of halo&&d Inlialatlonal anesthetics. 
DRUG INTERACTIONS 
Amicderone can InhibR metabolism medlated b 
ina for the siantficant effects of oral cordarone and presumably Cordarone I-V.1 on the oherma- r 

cytochmme P-450 enzymes. probably account- 

c&lnetics of-various therapeutic a ents k&ding dlgoxin. qulnidine, pfocaina&de. waifarin 
(CYP2C9)., dextmrnethorphan (CY 8 206). and cy~losporine (CYp3A4). Hemodynamlc and electro- 
physiologrc Interactions have also been observed after concomttant administmlon with propran- 
dol. diltfazem. and verapamll. Conversely, a 
pharmacokiietlcs Include phenytoin. dme tkf 

enb producing a significant effect on amiodarone 
le. end cholestyramlne. Because of the long half-life 

of amWamne. drug lnteractlom may perstst w after dlscontlnuatlon ol drug admlntstmtlon. 
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Few data are available on drug Interactions with Cord-e I.V. Except es noted, the following 
tables summarize the important Interactions between oral Cordarone and other therapeutic 
agents. 

SUMMARY OF DRUG INTERACTIONS WITH CORDARONE 
Drugs Whose Effects May Be Increased by Cordarotte 

Gxuxnitant DNg Interaction 
War(titl Incmasas omthmmbln the. 
Digoxln 
Oulddine 
Procalnamide 
Disopymlde 
Fd”‘B”u’ Flecairude 

LJdocaine 

CycloJpon’ne 

Increases &rum concentration. 
lncmases serum concentration. 
lncmases swum concentmtlon. NAPA concentration. 
lncmzxs OT prolongation which could cause arrhythmia 
May cause hypotenslon. bmdycxdk decresjed pdiac output. 
Fl$d~msse4 of Waill ide needed to maintaxI theapelJuc plasma 

Or& Sinus b&ycardia wss observed in a patlent rec+ving oral 
Cordanxlewhowasgivenlic&aineforlocal~ 
LV.: selzum associated with lrmmsed udocaine ccilc8ntrauons 
was olxemed Ill one patlent. 
Produces persistei7tly elevated plasma cOtlCe&ations of cyclosporine 
resutting in elevated cxatinine, despne reduction h dose of cydosporfne. 

SUMMARY OF DRUG MERACTIONS WITH CORDARONE 
Drugs that May lntarfem with the Acilons of Cordarona 

Concomitant Drug Interaction 
CholeJtvmmlne lncreasas enterohwat!c elimination of amiodarone and may 

Cimetidine 
reduce swum levek and &. 
Incaases swum amiodarone levels. 

Phenytoin lhcreeses swum emiodamne levels. 

htential drug cks interactions w&h Gndatw& 
Beta Elocke~~: Since Cordarone has weak beta blocking activity, use with beta blocking agents 
could increase r&k of hypotension and bmdycardia 
Calcium Channel Blockers: Cordarone inhlbii atrioventricuiar conduction and decreases my-- 
dial contractility. increasing the risk of AV block with verapamil or dittiazem or of hypotension with 
any cakium channel blocker. 
Volatile Anesthetic Agents: (see Precautlons-SlJRGERY). 
In addition to the interactions noted above, chronic (B 2 weeks) oral Cordarone administration 
impairs metabolii of phenytoin, dextromethorphan. and methotrexate. 
ELECTROLYTE OISTURBANCES 
Patier& with hypokalemla of hypomagnesemia should have the condition corrected whenever 
possible before being treated with Cordarone I.V.. as these disorders can exaggerate the degree 
of OTC prolongation and Increase the potential for tqrsades de polntes. Sp-sciai attention should 
be given to electrolyte and acid-e balance in pabents experiencing severe or prolonged diar- 
rhea tx In patients rec&ing contxnutant diuretics. 
CARCINOGENESIS. MUTAGENESIS. IMPAJRMEMOF FERTILITY 
No carcinogenicity studies were conducted with Cordarone I.V. However. oral Cordarone caused 
a statisticall 
incidence o Y 

significant. dose-related increase in the incidence of thyroid adenomas in rats. The 
thyroid adenomas in rats was greater than the Incidence ln controls even at the low- 

est tasted dose of 5 mgkg/day (about 0.1 times the maximum recommended oral human malnts- 
name dose in mgfn+). 
Mutagenicity studies conducted with smiodarcne HCI (Ames, micronucleus, and lysogenic induc- 
tion tests) were negative. 
No fertility studies were conducted with Cordsrone I.V. However. oral Cordarone administration 
resulted in reduced fertility of rats at a dose of 90 mgA@day (about 1.3 times the maximum ret- 
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ommended oral human maintenance dose in mg/n+). No significant effects on feitility occurred at 
30 mglkgfday. 
PREGNANCY 
Category D. See Wamlngs and NEONATAL HYPC- OR HYPERTHYROIDISM. 
In addition to causing Infrequent congenhsl goiter/hypothyroidism and hyperthyroidim, arnio- 
damne has caused a variety of adverse effects in animals. 
In a reproductfve study ln which arnlodarone was given Intravenously to rabbhs at dosages of 5, 
10. or 25 rngkg per day (about 0.1,0.3. and 0.7 times the maximum recommend edhumandose 

Eil 
RHD) on a body surface area basis). maternal deaths occurred ln all groups. tncludlng controls. 
bryotoxlclty (as manlfested by fewer full-ten?t fehrses and increased resorptions with concomi- 

tantly lower litter weights) occurred at dosages of 10 mgAcg and above. No evidence of embryo- 
toxkity was olxewed at 5 mg and no teratogenicity was observed at any dosages. 
lnatetat study In which amiodarone was admlniitered by continuous Lv. InfusIon to rats at 
doss esof 5 50 orlOOmgikgperday(about0.4 0.7 andi 4tknestheMRHDwhencom- 
parer?ono?!$&aceareabasLs) matemd~(a;evldencedbyreducedweightgainand 
food consumpbon) and embryotoxi& (as evfd by Increased resorp6on.s. decmesed live lii- 
ter size. reduced body weights, and retarded sternum and metacarpal ossJficat!.on) were observed 
inthe1Wmg/kggroup. 
Cordamne LV, should be used during pregnancy only If the potent&l benetit to the mother justi- 
flee the risk to the fetus. 
NURSING MOTHERS 
Amlodarone Is excteted in human milk. suggestl 

T 
that breast-feeding could expose the nursing 

infant to a significant dose of the drug. Nursing 0 spring of lactating tats adminiistered amio- 
darone have demonsha ted reduced viability and reduced bcdy weight 
the infant to amiodamne should be weighed against the potential bene a 

ains. The rtsk of exposing 
t of arrhythmia suppres- 

sion In the mother. The mother should be advised to discontinue nursing. 
LABOR AND DELIVERY 
It is not known whether the use of Cordarone during labor or delivery has any immediate or 
detayed adverse effects. Precllnical studies !n rodents have not shown any effect on the duration 
of gestation or on parturition. 
PEDtATRIC USAGE 
The safety and efficacy of Cordamne in the pediatric population have not been established: there 
fore. Its use In pediic patients is not recommended. 

P.dvema Rwctlons : 
In a total of 1636 patients in controlled and uncontrolled clinical trials. 14% of patients received 
cordarom LV. for at least 1 week, 5% received it for at least 2 weeks. 2% received It for at least 3 
weeks, and 1% received lt for more than 3 weeks. whhout an increased incidence of severe 
adverse reactIons. The mean duration of therapy In these studies was 5.6 days: medtan exposure 
was 3.7 days. 
me most important treatment-emer 

about 9% of the patients because of adverse effects. The most common adverse effects leading 
to discontinuatfon of Cordarone I.V. therapy were hypotensicn (1.6%). asystoielcardiic ar- 
rest/EMD (1.2%). Vf (1 -1%). and cardiogenlc shock (1%). 
The folbwfng table lists the most common (incidence 2 2%) treatment-emergent adverse events 
dudng Cordamne LV. therapy considered at least possibly drug-related. These data were collect- 
ed from the.Wyeth-Aye& clinlcal trials lnvolvin 
E&m62 treatment groups are pooled La 

1636 patients with Me-threatening VTNF. Data 
use none of the adverse events appeared to 

SUMMARY TASUtAllON OF TREATMENT-EMERGENT DRUG-RELATED STUDY EVENTS IN 
PATIENTS RECEtVtNG CORDARONE LV. IN CONTFtOLLED AND OPEN-LABEL St-UDlES 

(2 2% INCIDENCE) 

Study Event 

Contmlled Open-Label 
Studies Studies 
(nx614) (4-M 022) 

Total . 
(n=l636) 

Body as a Whole 
Fever 

Cardiovascular System 
Sradycardia 
pAestistiztheart failure 

24 (2.9%) 13 (12%) 37 (2.0%) 

Dlgeative System 
Liver function tests abnormal 
Nausea 

Dther treatment-emergent possibly drug-related adverse events reported In iess than 2% of 
patients receklng Cordarone I.V. In Wyeth-Aye& ccntmlled and uncontrolled studies lnduded 
me fdlowino: abmxmal kldnev function. atrlal6briltatlon. dkmhea. Increased ALT. Increased AST. 
lung ede& nodal arrhythmia, prolonged QT Interval, resplratocy disorder, shc& slnus b&dy& 
dia. Stevens-Johnson svndrome. thrwnbocvtooenk VF. and vomitino. 
In &&marketing surveillance. toxic epideA Negro&& also has be& reported wlth arnlodarone 
WY. 
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Dverdosage 
The mOJt likely effects of an inadvertent overdose of Cordarone I.V. are hypotension. cardi enic 
-W=‘~ dia. AV blo& and hepatotoxlcity. Hypotension and cardiogenic shock shou d be “9 
treated by owmg the infusion rate or With standard therapy vasopreaeor drugs, positive inotrop 
ic agents, and volume expansion. Stadycardia and AV block may require temporary pacing. He 
patfc enzyme ~n03mration.s should be monitored closely. 
Amlodarone is not die. 

Dosage and Admfnlatration 
~mfiodarorw, shows considerable Interindividual variation in response. Thus, ekthough a starting 
dose adequate to suppress life-threatening srrhythmii f.s needed, close monitoring with adjust- 
ment of dose as needed ls essential. The recommended starting dose of Cordarone I.V. is about 
IDJO mg over the first 24 hours of therapy. delivered by the following infusion regimen: 

CORDARONE I.V. WSE RECOMMENDATIONS 
- FfRST 24 HOURS - 

Loading lnfuslo~ First Rapid: 150 mg over the FlFtST 10 minutes (15 me/mfn). 
Add3mLofCordaronaI.V.(15Omg)to1OOmLD~W 
(concenhat~on = 1.5 mg/mL). Infuse 100 mL over 0 mm&s. 

Followed by Slows 360 mg over the NDCT 6 hours (1 mg/min). 
Add 16 mL of Cordarone 1-V. (go0 mg) to 500 mL D,W 
(concentration = 1.8 mg/mL). 

Maintenance lnfusfon 540 mg over the REMAINING 18 hours (0.5 mg/min). 
Decrease the iate of the slow loadina infusion to 0.5 ma/min. 

After the tlrst 24 hours. the maintenance infusion rate of 0.5 mg/min (720 mgQ4 hours) should 
be continued utiliing a concentration of 1 to 6 mg/mL (Cordarone I.V. concentrations greater 
than 2 rrg/mL should be administered via a centml venous catheter). in the event of breakthrough 
episodes of VF or hemodynamiily unstable VT. 15O-mg supplemental infusions of Cordarone 
I.V. mixed in 100 mL of DsW may be administered. Such infusions should be administered over IO 
minutes to miniibe the potential for hypotension. The rate of the mainte-e infusion may be 
Increased to achieve effective arrhythmia suppression. 
The tirst 24hour dose may be indiiidualiied for each patient however! in controlled clinical trials, 
mean daily doses above 2100 mg were associated with an increased risk of hypotension. The ‘ni- 
tial infusion rate should not exceed 30 mg/min. 
Based on the experience from ciinical studies of Cordarone I.V., a maintenance infusion of up to 
0.5 mg/min can be cautiously continued for 2 to 3 weeks regardless of the patient’s age, renal 
function. or left ventricular function. There has been limited experience in patients receiving 
Chrdarone 1-V. for longer than 3 weeks. 
The surface pmperties of solutions containing injectable amlodarone are altered such that 
the drop size may be reduced This reduction may lead to underdosage of the patient by up 
to 30% ff dmp counter infusion sets sre used. Cordarone I.V. must be delivered by a volu- 
metric Infusion pump. 
Cedarone I.V. should, whenever possible, be adminfsterad through a central venous catheter 
dedicated to that purpose. An in-line fitter should be used during administration. 
Cordarone I.V. concantmtlons greater than 3 me/mL In D,W have been -fated with a hiah 
incidence of peripheral vein 

ph 
&itis; however, ~oncentratlons of 2.5 mg/mL or less appear-to be 

less kritatino. Therefore. for nfuslcns lonoer than 1 hour. Cordarone I.V. concentrations should 
not exceed S mg/mL uniess a central veribus catheter ia.used. 
Corderone I.V. infusions exceedins 2 hours must be administered in glass cr wivolefin bottles 
containing f&W. Use of evacuated glass containers for admixing Cordarone I.V. Is not recom- 
mended as incomoatibllii with a buffer in the container mav cause Drecioitation. 
lt ls well known that amiodarcne adsorbs to polyvinyl chloride (PVC) tubing and the clinical trial 
dose administraticn schedule was designed to account for this adsorption. All of the clinical trials 
were conducted using PVC tubing and rts use is therefore recommended. The concentrations and 
rates of Infusion provided in Dosage and Administratfon reflect doses identified In these studies. 
It is important that the recommended infusion regimen be followed closely. 
Cordarone I.V. does not need to be protected from light during administration. 
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AMIOOAFIONE HCI SOLLmON STAElLiTY 
Concentration 

Solution bWmU 
5% Dextrose in Water (D,W) 1.0-6.0 

5% Dextrose in Water (D&V) 1.0 - 6.0 

Container Comments 
PVC Physically compatible, wcth 

amiodarone loss 
~10% at 2 hours. 

Pol olefin, 
2 lass 

Physically compatible, 
with no amlcdarone 

loss at 24 hours. 

ADMIXTURE INCOMPATlBILKY 
&pjarone I.V. in D,W is Incompatible with the drugs shown below. 

Y-SITE INJECTION lNCOMPAllBlLllY 

DnJg 

Aminophyillne 
Cefemandole Nafate 
Cefazolh Sodium 
Madodliln Sodium 
Heparin Sodium 
Sodium Biite 

Amlodarone Concantration Comments 
4 mg/mL Precipitate 
4 mg/mL 
4 mg/mL 

Precipitate 

4 me/mL 
Precipitate 
Precipitate 

- Precipitate 
3 mgfmL Preclpi-tate 

INTRAVENOUS TO ORAL TRANSlTlON 
Patients whose arrhythmias have been suppressed by Cordarone I.V. may & switched to oral 
C.c&uone. The optimal dose for than ing from intravenous to oral administration of Cordarone 
will depend on the dose of &rdarone .V. already administered, as well as the biosvsilability of 9 
oral Cord-e. When changing to oral Cotdarone therapy. clinical monitoring Is recommended, 
psrt&ulady for eldedy patients. 
The following table provides suggested doses bf oral Cordamne to be initiated after varying dura- 
tions of CArdanne I.V. administration. These recommendations are made on the basis of a com- 
parable total body amount of amiodarone delivered by the intravenous and oral routes, based on 
50% bioavailabiiii of oral amiodamne. 

! 
RECOMMENDA’flONS FOR ORAL DOSAGE AFTER LV. INFUSlON 

Duration of lnitlsl Dailv Dcsa of 
tirdarone I.V. Infusion 

<l week 
l-3 weeks 
x3 weeks’ 

# kwming a 720 mg/day Infusion (0.5 mglmin). 
- cordsrune I.V. Is not lntendsd fof maintenance traatment. 

400mg - 

How Supplied 
Cordarone I.V. (amiodarone HCI) is avsihble in packages of 10 amp& (2 tartons each contain- 
ing 5 amp&). 3 mL each, as follows: 
50 mg per mL, NDC ooo8-0614-01. 
Store at mom temperature. 15’ to 25-C (59’ to 77-F). 
Protect from light and excessive heat. 
Use carton to protect contents from light until used. 

Wyeth -tories Inc. 
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