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Wyeth Laboratories

Attention: Ms. Roberta R. Acchione
170 North Radnor-Chester Road

St, David's, PA 19087-5221

Dear Ms. Acchione: i

Please refer to your supplemental new drug applications dated August 27, 1998 (S-019) and December 23,
1998 (S-020), received August 28, 1998 and December 28, 1998, respectively, submitted under section 505(b)
of the Federal Food, Drug, and Cosmetic Act for Cordarone (amiodarone HCI) Tablets, 200 mg.

We acknowledge receipt of your submissions dated March 9 (S-020), May 3, July 14, and -
August 31, 1999 (S-019 and S-020). )
Supplemental application 019 provides for final printed labeling revised to add a Geriatric Use subsection
under PRECAUTIONS section of the labeling. In addition, revisions have been made in the CLINICAL

Cordarone LV. labeling.

The changes in supplemental application 020 are contained in the same final printed labeling as 019 and
provides for revised text under the CLINICAL PHARMACOLOGY/ Pharmacokinetics subsection and the
DOSAGE AND ADMINISTRATION section to incorporate results of the effect of food on the oral
administration of amiodarone. .

The following changes in the labeling have been made:
1. Under CLINICAL PHARMACOLOGY/Pharmacokinetics,
a. TheBsllawing has be¢n added at the end of the first paragraph:

Food increases the rate and extent of absorption of Cordarone. The effects of food upon the
bioavailability of Cordarone have been studied in 30 healthy subjects who received a single
600-mg dose immediately after consuming a high fat meal and following an overnight fast. The
area under the plasma concentration-time curve (AUC) and the peak plasma concentration (Cex)
of amiodarone increased by 2.3 (range 1.7 to 3.6)and 3.8 (range 2.7 to 4.4) times, respectively, in
the presence of food. Food also increased the rate of absorption of amiodarone, decreasing the
time to peak plasma concentration (Tax) by 37%. The mean AUC and mean Cmax of
“desethylamiodarone increased by 55% (range 58 to 101%) and 32% (range 4 to 84%),
respectively, but there was no change in the T, in the presence of food.

.
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b. The thi_(d' and fourth sentences of the second paragraph in the Pharmacokinetics subsection have
been deleted and replaced with three other sentences. This paragraph has been changed from:

to:

Cordarone has a very large but variable volume of distribution, averaging about 60 L/kg, because

of extensive accumulation in various sites, especially adipose tissue and highly perfused organs,

such as the liver, lung, and spleen. One major metabolite of Cordarone, desethylamiodarone

(DEA), has been identified in man; it accumulates to an even greater extent in almost all tissues™
No data are available on the activity of DEA in humans, but in animals, it has significant -
electrophysiologic and antiarrhythmic effects generally similar to amiodarone itself. DEA’s _

precise role and contribution to the antiarrhythmic activity of oral amiodarone are not certain. The
development of maximal ventricular class IIl effects after oral Cordarone administration in humans
correlates more closely with DEA accumulation over time than with amiodarone accumulation.

c. The third paragraph of the Pharmacokinetics subsection has been changed from:

‘4 -

10!, mewsine "\--’. .
Amiodarone is eliminated primarily by hepatic metabolism and biliary excretion and there is
negligible excretion of amiodarone or DEA in urine. Neither amiodarone nor DEA is dialyzable.

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 ml/hr/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
intravenous amiodarone in cirrhotic patients, significantly lower Cp, and average concentration
values are seen for DEA, but mean amiodarone levels are unchanged. Normal subjects over 65 .
years of age show lower concentrations (about 100 mb/hr/kg) than younger subjects (about 150
ml/hr/kg) and an increase in t,, from about 20 to 47 days. '
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In-patients with severe left ventricular disposition the pharmacokinetics of amiodarone are not
significantly altered but the terminal disposition t,, of DEA is prolonged. Although no dosage
adjustment for patients with renal, hepatic, or cardiac abnormalities has been defined during

chronic treatment with Cordarone, close clinical monitoring is prudent for elderly patients and
those with severe left ventricular dysfunction.

d. The following has been added at the beginning of the fifth paragraph:

Following single dose administration in 12 healthy subjects, Cordarone exhibited multi-
compartmental pharmacokinetics with a mean apparent plasma terminal elimination, half-life of 58
days (range 15 to 142 days) for amiodarone and 36 days (range 14 to 75 days) for the active
metabolite (DEA). .

2. Under PRECAUTIONS, a new Geriatric Use subsection has been added that states:

Geriatric Use - -
Clinical studies of Cordarone Tablets 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 identified 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. '

3. Following the second sentence of the second paragraph under DOSAGE AND ADMINISTRATION, the
statement that “Because of the food effect on absorption, Cordarone should be administered
consistently with regard to meals (see ‘Clinical Pharmacology’)” has been added. The second
paragraph now states;

In order to insure that an antiarrhythmic effect will be observed without waiting several months,
loading doses are required. A uniform, optimal dosage schedule for administration of Cordarone has
not been determined. Because of the food effect on absorption, Cordarone should be administered
consistently with regard to meals (see “Clinical Pharmacology”) Individual patient titration is
suggestedBbéarding to-the following guidelines.

We have completed the review of these supplemental applications, as amended, and have concluded that
adequate information has been presented to demonstrate that the drug product is safe and effective for use as

recommended in the submitted final printed labeling (package insert included in your August 31, 1999
submission). Accordingly, these supplemental applications are approved effective on the date of this letter.

We remind you that you must comply with the requirements for an approved NDA set forth under
21 CFR 314.80 and 314.81.
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If you have any questions, please contact:

Ms. Diana Willard
. Regulatory Project Manager
(301) 594-5311

Sincerel/ yours,

10l 3)q 4

Raymond J. Lipicky, M.D-

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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Food and Drug Administration
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NDA 18-972/5-019 -. . . JAN 12 1999

Wyeth Laboratories

. Attention: Ms. Roberta R. Acchione
170 North Radnor-Chester Road
St. David's, PA 19087-5221

Dear Ms. Acchione:

Please refer to your supplemental new drug application dated August 27, 1998, received August 28, 1998, s-ubmitted
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Cordarone (amiodarone HCI) Tablets,

200 mg ~

. -
This supplement provides for draft labeling revised under CLINICAL PHARMACOLOGY/ )
PHARMACOKINETICS with text changes to bring Cordarone Tablet labeling into accord with the Cordarone V. -
label. A Geriatric Use subsection has been added to the PRECAUTIONS section of the labeling. -

We have completed the review of this application and it is approvable. Before this application may be approvcd,e T
however, it will be necessary for you to submit final printed labeling revised as follows:

1. The structural formula should be included under the DESCRIPTION section.

2. The PRECAUTIONS/Geriatric Use subsection should be changed from:
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to: -

- :

Geriatric Use ’
Clinical studies of Cordarone Tablets 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 identified
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.

Please consider a revised storage statement that reads as follows:

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP had
Controlled Room Temperature]. -

In addition, all previous revisions as reflected in the most recently approved labeling must be included. To facilitate -

review of your submission, please provide a highlighted or marked-up copy that shows the changes that are being
made. 7 -

Please submit 20 copies of the final printed labeling ten of whjch are individually mounted on heavy weight paper or
similar material, :

If additional information relating to the safety or effectiveness of this drug becomes available, revision of the
labeling may be required. : .

Within 10 days after the date of this letter, you are required to amend the supplémental application, notify us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.110. In the absence of any such
action FDA may proceed to withdraw the application. Any amendment should respond to all the deficiencies listed.
We will not process a partial reply as a major amendment nor will the review clock be reactivated until all
deficiencies have been addressed.

If you have any questions, please contact:

Ms. Diana Willard -

> Zibagulatory Health Project Manage
(301) 594-5311

Sincerely yours,

& iaigs

Raymohd J. Lipicky, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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Wyeth-Ayerst Laboratories .
Attention: Ms. Diana Mitrione ¢
P.O. Box 8299 ¢

Philadelphia, PA 19101-8299

Dear Ms. Mitrione:

Please refer to your supplemental new drug application dated December 23, 1998, received December 28, 1998,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Cordarone (amiodarone HCI)

Tablets.
We acknowledge receipt of your submissions dated January 15 and 21, 1999.
This supplemental application provides for draft labeling revised under CLINICAL PHARMACOLOGY/ - -
Pharmacokinetics and DOSAGE AND ADMINISTRATION sections to incorporate results of the effect of food -
on the oral administration of amiodarone. ) -
We have completed the review of this application, as amended, and it is approvable. Before this application may be
approved, however, it will be necessary for you to submit final printed labeling revised as follows:
L Under CLINICAL PHARMA COLOGY/Pharmacokinetics,
a. The following sfatement should be changed from:
i
to:

Food increases the rate and extent of absorption of Cordarone. The effects of

food upon the bioavailability of Cordarone have been studied in 30 healthy

subjects who received a single 600-mg dose immediately after consuming a high

fat meal and following an overnight fast. The area under the plasma

concentration-time curve (AUC) and the peak plasma concentration (Cmax) of

amiodarone increased by 2.3 (range 1.7 to 3.6) and 3.8 (range 2.7 to 4.4) times,

respectively, in the presence of food. Food also increased the rate of absorption

of amiodarone, decreasing the time to peak plasma concentration (Tmax) by

37%. The AUC and Cmax of desethylamiodarone increased by 55% (range 58 .

to 101%) and 32% (range 4 to 84%), respectively, but there was no change in the .

Tmax in the presence of food.
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b. The following statement should be changed from:

to:

Following single dose administration in 12 healthy subjects, Cordarone exhibited
multi-compartmental pharmacokinetics with a mean apparent plasma terminal
elimination half-life of 58 days (range 15 10 142 days) for amiodarone and

36 days (range 14 to 75

days) for the active metabolite (DEA).

The following change proposed under DOSAGE AND ADMINISTRATION is aecepfable:

1. Following the second sentence of the second paragraph the statement that “Because
of the food effect on absorption, Cordarone should be administered consistently with
regard to meals. (see ‘Clinical Pharmacology’)” has been added. The second

paragraph now states:

In order to insure that an antiarthythmic effect will be observed without waiting
several months, loading doses are required. A uniform, optimal dosage schedule
for administration of Cordarone has not been determined. Because of the food
effect on absorption, Cordarone should be administered consistently with regard
to meals. (see “Clinical Pharmacology”) Individual patient titration is
suggested according to the following guidelines. -

In addition, all previous revisions as reflected in the most recently approved labeling must be -
included. To facilitate review of your submission, please provide a highlighted or marked-up copy
that shows the changes that are being made,

Please submit 20 copies of the final printed labeling, ten of which are individually mounted on heavy weight paper or

similar material. - “

If additional infomm&m,la{ing"fo-ﬁc sifety or effectiveness of this drug becomes available, revision of the

labeling may be required.

Within 10 days after the date of this letter,
intent to file an amendment, or follow one

you are required to amend the supplemental application, notify us of your
of your other options under 21 CFR 314.110. In the absence of any such
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If you have any questions, please contact: -

"Ms. Diana Willard
Regulatory Health Project Manager
(301) 594-5311

Sincerely yours,

Raymond J. Lipicky, M.D.

Director -
Division of Cardio-Renal Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research
cc:
Archival NDA 18-972
HFD-110/Dibv. Files
HFD-95/DDMS

DI CE .
HFD-110/D. illard;2/10/99 -
2/11/99 '

Initialed by: E Fadiran/2/10/99
P Marroum/2/10/99
N Stockbridge/2/10/99
N Morgenstern/2/10/99
filename: 1897250202e.doc )

APPROVABLE (AE)
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Cordarone®
(amiodarone HCI)
TABLETS

DESCRIPTION
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{NDICATIONS AND USAGE
Because of its iife-threatening side efecis and the substantiat management diffi-
culties associated with its usa (see “WAININGS "beiow), Cardarone is indicated
only for the of the ing d d. life-th ] ven-
tricular ias when these have not 1o o 0

doses of other available antiar iCS or when alt

tolerated.

agents couid not be

8 y unstabie )
As is the case for other antiarrhythmic agents, there is no evidence
from c:nmned trials that the use of Cordarone favorably affects !I!F
Sinvival.
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Microdeposits
Comeal microdeposits appear in the majority of aduits trested with Cordarone.
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tocyowmmdnodules gotter oromermyrmd lunction. wmlw

plasma iodide
thymdtumm andabnomnn T0id-function tests may persist for several
weeks or even months following larone withdrawal.
Hypmhwoudsmhasbeenreoonedm?tol%o!mmwmw butin8
to 10% in some series. This condition e identified by relevant clinical symp-
toms and particularty by eievated serum TSH leveis. in some Clinicaily hypothy-

X i that A0z
and the determinants of achvevytomnssues(eo S302, Pa0s) be close-
wmmm%

Tosts
Emeem(SGOTMSGPUmerM
on relatively

Cordarwmmresumoiwm tests, causing an increass in
samnT.mdmmmT;.amawnmwwnhm Despaa these
biochemical changes, most patients remain clinicaily suthyroid.

and can
of the anlicoagelaat should be reduced 10 one-hall, sad prolrom-
Nll-uauu M..’
onmmmmm pmmimnido," yramide, and

cainamice, and phy dwmg mml
wmummwmcummmmmummmmm
lnmmmmmwaamwnhmmmmmm should be
reserved for patients with life ] ythmi whngnmm
responsive to a single agent of i ;

uring transier to Cordarone the dose levels of mmuswmmmmms
mummwwtoso%mmmsanummm

when The continued need for the

id be
mmmmmmum:mawmmammamm
been established. a should be 11 the treat-
ment is continued, mesepammsshouidbepmmlanycammmommdior
adverse effects, of tach-

asC 3 In Coruarone treated patients who

require additional antiarrhythmic therapy, the initial dose of such agents shouid be
aoproxumately haif of the usual recommended dose.
Commﬂwuuheus.dwnhummmpammrmma blockmaoemsor
caicium 15 because of the possme pofermal
arrest, and AV bilock; if to be used aﬂev mser-
tion of 3 pacemaker in patients wnh severe bradyurdta OF Sinus arrest.
Volatile A)nesmenc Agents (See “PRECAUTIONS, Surgery, Voiatiie Anesthetic
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SUMMARY OF DAUG INTERACTIONS WITH CORDARONE

Gas!mnmnal Consuoanon anorexia.

uwmmmtum

irteraction Dose
Concometant  Onset ol
Drug (0ays) Magnitude Orug
Wartann w4 %wmmmm 113t
Digoxin 1 increases serum concentration dwe
. . by 70%
- 2 serum i L1312
by 33% {or discontinue)
Procainamide <7 Increases m&;& i3
55%; NAPA® by {or
*NAPA = n-acatyl procanamide.

, Mutagenesis, impairment ol Fertility

of tibrosts.
mmmmeumummm«mmmommm

D sieep
g:nmmmc«mmmwm. cardiac arrhythmias. SA node dystunc-
Gastrointestinal: Abdominal pain.

Hepatic: Nonspecific hepatic disorders.
Other. Aushing, abnormai taste and smeil, edema, abnormal salivation. coagula-
tion abnormaties.

mmmmmammmuhuummmm
Bius siin discoloration, rash. aopecia, b

and cardiac conduction abnormalibes.
msumwohmwsmwnmstvmedmounus studies and in published

reports of treatment with Cordarone, the adverse reactions most frequently

mmdmmdmmmmuwmvmmmgsmmws
heart fadure, and elevation of iver

enzymes. Other often included visual

Symptoms musmo drscontinuations less
disturbances, solar dermatitis. blue skin discoloration. hyperthyroidism. and

; - Amiodarone Hmmwmmammttywnmmwed
- increase.in the incidence ot thyroid tumors
inrats, The & nmsmomurmanmmmnnmam OVERDOSAGE
st dose level tasted, 0., nwcw(w?rmnmuoenmmmmm m""“mmm“‘““m"m'{m"“
recommended hur . " ) were There were no deaths o permanent seg! he acute orai
- ::“w studies (Ames, and tests) with ( '”&mmm mmnmmmsqmrmsﬂ
In a study in which  HC! was administered to maie and femaie rats, b':ooapussuu be usm‘, “‘smstzln s
agonist or a may be Hypotension with inadequate tissue perfu-
5100 should be treated with positive and/or vasopressor
Cordarone nor its metabolite is

mmumonwumdmummm

Nursing Methers
Cordarons is excreted in human mik,

mlﬁn intant to a significant A ::‘u N;M s of
1 rug. ulsov:g
Corﬁarmhmbmmuwnmbnles;yhbh ‘rfn:n

m-mgm Therstore, Cordarone therapy is indicated,

mmuw&fmmm

Petisiric Un

The safety and of G in pediatric patients have not been

established.

Gertalris Uss

wmumrmmwmmmum

microdeposits ars present in virtually 2 adult patients who
:umummmmmmsm Some patients deveiop eye symp-

of halos, photophobia, and dry eyes. Vision is rarely affected and drug dis-
continuation is rarely needed.
Dnmmwmmmsmmmomw%ofpm with photosen-

méw from sun

“ ~ exposure may be heipful, notusualy

msulsmablue-qnywnmh-
on dsscontinuation of

ather than ion of the thmi
include the of cong nunladum(!i%)mbvaar-
dycardia usually to dosage but may require 2 pace-
maker for control. CHF rarely requires drug discontinuation. Cardiac conduction
memwmmmmmmmmmdm.

- Hepatitis, hepatitis, . &p vasculitis,
i b(posmhu)nnm-spm:mtmt ncemdemﬂmd;sis Ll
monia b ox
topenia, and neutropend aiso been reported in patients uwvmnghrme

The foliowing side-etfect rates avebasedonammspoﬂm study of 241 patients
treated for 2 10 1.515 days (mean 441.3 days)

Thae tollowing side sfiacts were sach reported in 10 1o 33% of patients:
Gastromtestinai: Nausea and vomiting
mmmﬂum-mngannunmuwnumm

Neurologic: Malaise and fatigue. lremorl:bmmnl wwolunwy
lack of o

ness, paresthesias

DOSARE AND ADMINISTRATION

BECAUSE OF THE UNIQLIE PRARMACOKINETIC PROPERTIES, DIFFICULT DOS-
ING SCHEDULE, AND SEVERITY OF THE SIDE EFFECTS IF PATIENTS ARE
IMPROPERLY MONITORED. CORDARONE SHOULD BE ADMINISTERED ONLY BY
PHYSICIANS WHO ARE EXPERIENCED iN THE TREATMENT OF LIFE-THREATEN-
ING ARRHYTHMIAS WHO ARE THOROUGHLY FAMILIAR WITH THE RISKS AND
BENEFTTS OF CORDARONE , AND WHO HAVE ACCESS TO LABORATO-
AY FACILITIES CAPABLE OF ADEQUATELY MONITORING THE EFFECTIVENESS
AND SIiDE EFFECTS OF TREA

months, i0ading doses are required. A uniform, optimal
mwdmmmpm Becauss :;lood
mmm . Individual patient titration is sug-
gested according to the following guidelines.
For iife- g X i suu:_g X or
patients is indicated the loading phase, particularly umtil

Vontricular - 110 3 weeks

800t0 1,600 mg 500 to 800 mg

HOW SUPPLIED
Cordarone® (amiodarone HC1) Tablets are avaitabie in botties of 60 tabiets and in
Redipak® cartons containing 100 tabiets (10 blister strips of 10) as foliows:
200 mg, NDC 0008-4188, round, convex-faced, pu*ubietswnamsed‘C'and
_“u_"?oo"mmm with reverse side scored and marked “WYETH" a

Koop tightly ciosed.
Stare 3l reom m approximately 25°C (T7°F).

Protect frem
Dispente in 2 -resistant, mmmum

Use carten 10 pretect conteats
1 only
Manutactured for

‘A’vw:ml.m‘lonosmc

PA 1910

by Sanofi Wmtmop Industrie
1, rue de la Vierge

33440 Ambares. France
Cl 6036-1

tssued August 26,1999 Printed in USA
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APPLICATION NUMBER: NDA 18972/S019

CHEMISTRY REVIEW(S)



SEP 7 i
CHEMIST'S REVIEW 1.0RGANIZATION 2. NDA Number
HFD-110 18-972
3. Name and Address of Applicant (City & State) 4. Supplement(s)
Wyeth—Ayerst Research. Number (s) Date(s)
P.O. Box-8299 SLR-019 & SLR-020
Philadelphia, PA 19101-8299 (AF) 8/31/99
5. Drug Name 6. Nonproprietary Name 8. Amendments &
Cordarone Amiodarone hydrochloride Other (reports,
7. Supplement Provides For: etc) Dates
Final printed labeling. '
9. Pharmacological Category 10. How Dispensed 1l. Related IND(s)/
- rXq — NDA (s8) /DMF(s)
Antiarrhythmic Lrx Ldorc
12. Dosage Form(s) 13. Potency(ies)
Tablet (pink) 200 mg
14. Chemical Name and Structure " | 15. Records/Reports
2-Butyl-3-benzofuranyl 4-[2-( diethylamino)-ethoxy]- Current
3,5-diiodophenyl ketone hydrochloride l I
Llyes Ldno
Reviewed
r—| '_, -
Llyes Ldpno

16. Comments:

Insert - Cl 6036-1 Issued August 26, 1999 - satisfactory for
DESCRIPTION and HOW SUPPLIED sections.

17. Conclusions and Recommendations:

‘Satisfactory for DESCRIPTION and HOW SUPPLIED sections.

- -

18. REVIEWER - \
g T
Name | —— * | Sianatyre . _, [d \ . Date Completed
Danute G. Cunningham \ September 3, 1999
B Y e
Distribution: OO 0o ooo
0 original Jacket 00U Reviewer Division File 00O cso

18972520.AM2

S
43741



B - DF
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CHEMIST’'S REVIEW 1. ORGANIZATION 2. NDA Number
HFD-110 18-972
3. Name and Address of Applicant (City & State) 4. Supplement(s)
Wyeth Laboratories : Number(s) Date(s)
170 North Radnor-Chester Rd. SLR-019 (AF) &
St. Davids, PA 19087-5221 SLR-020 (AF) 5/3/99
5. Drug Name 6. Nonproprietary Name 8. Amendments &
Cordarone Amiodarone hydrochloride Other (reports,
etc) -~ Dates
7. Supplement Provides For: SLR-019(BF) &
Final printed labeling. SLR-020(BF) 7/14/99
9. Pharmacological Category 10. How Dispensed 11. Related IND(s)/
Eg [] NDA (&) /DMF(s)
Antiarrhythmic Rx OTC
12. Dosage Form(s) 13. Potency(ies) -
Tablet (pink) 200 mg
14. Chemical Name and Structure 15. Records/Reports
2-Butyl-3-benzofuranyl 4-[2-(diethy1amino)-ethoxy]- Current
3,5-diiodophenyl ketone hydrochloride [ ] ]
Yes No .
Reviewed )
I:]Yes DNO =

16. Comments: - . , .

Insert - Cl 6036-1 Issued June 7, 1999 - satisfactory for DESCRIPTION
and HOW SUPPLIED sections. (It has the molecular formula and
molecular weight written underneath the structural formula.)

17. Conclusions and Recommendations:

Satisfactory for DESCRIPTION and HOW SUPPLIED sections.

Adlintn L4
N Mo ° - -
18. | — : REVIEWER
Name Sianature. \ . Date Completed
Danute G. Cunningham \Fg!J_ _ July 20, 1999
VD

Distribution:.[j

Original Jacket E] Reviewer 53 Division File E] CSo

'y,{/‘lﬁ
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CHEMIST’S REVIEW 1. ORGANIZATION 2. NDA Number
HFD-110 18-972
3. Name and Address of Applicant (City & State) 4. Supplement(s)
Wyeth Laboratories Number(s) Date(s)
170 North Radnor-Chester Rd. SLR-019 (AF) &
St. Davidg, PA 19087-5221 SLR-020(AF) 5/3/99
5. Drug Name 6. Nonproprietary Name 8. Amendments &
Cordarone Amiodarone hydrochloride Other (reports,

7. Supplement Provides For:

etc) - Dates H
Final printed labeling.

9. Pharmacological Category 10. How Dispensed 11. Related IND(s)/
Eg E] NDA (8) /DMF(s8)

Antiarrhythmic Rx oTC
12. Dosage Form(s) 13. Potency(ies) -

Tablet (pink) 200 mg
14. Chemical Name and Structure 15. Records/Reports
2-Butyl-3-benzofuranyl 4-({2-(diethylamino)-ethoxy])- Current
3,5-diiodophenyl ketone hydrochloride E] E]

Yes No
Reviewed ;n :

DYes DNO -

16. Comments:-

Attachment 1 - contained summary of the labeling changes proposed en
each supplement. .

Attachment 2a-2d - copies of the reference documents cited in the
labeling change summary.

Attachment 3 - one sample of mounted FPL.

Attachment 4 - word-processor copy of the FPL illustrating by shading
or strike-out the changes that are reflected in the FPL.

Attachment 5 - one copy of the currently approved labeling.

Insert - Cl1-6036-1 Issued April 28, 1999 - satisfactory for
DESCRIPTION and HOW SUPPLIED section. (The company retained the
historic storage temperature statement. Reason is presented under S-
019).

‘ - -

P .

N s -
17. Conclusions and Recommendations:

Satisfactory for DESCRIPTION and HOW SUPPLIED sections.

18. REVIEWER

Name Signaturs. o \\ o Date Completed

Danute G. Cunningham 3 \FE) May 11, 1999
\Jd

Distribution:

Ol Original Jacket: E] Reviewer m Division File D Cso

ﬁw 41

kS

18972520.8SUP



: - DF

OCT 23 190
CHEMIST'’S REVIEW 1. ORGANIZATION 2. NDA Number
HFD-110 18-972
3. Name and Address of Applicant (City & State) 4. Supplement(s)
Wyeth Laboratories Number(s) Data(s)
170 North Radnor-chester Rd. SLR-019 8/27/98
St. Davids,-PA 19087-5221 )
S. Drug Name 6. Nomproprietary Name 8. Amendments &
Cordarone Amiodarone hydrochloride Othexr (reports, ]

etc) - Dates
7. Supplement Provides For: :

Geriatric labeling supplement

9. Pharnacologicalrbatego:y 10. How Dispensed 11. Related IND(s)/
Eg E] NDA (s) /DMF (s)
Antiarrhythmic Rx oTC
12. Dofage Form(s) 13. Potency(ies)
Tablet (pink) 200 mg
14. Chemical Name and Structure 15. Records/Reports
2-Butyl-3-benzofuranyl 4-[2-(diethylamino)-ethoxy]- Current
3,5-diiodophenyl ketone hydrochloride Ej E]
Yes No
Reviewed o
O Yes O No -
16. Comments: - . ‘ : C

Added to the labeling Geriatric Use subsection in PRECAUTIONS
section. Additional text changes appear in the CLINICAL PHARMACOLOGY
section Pharmacokinetics subsection.

No changes were made in DESCRIPTION and HOW SUPPLIED sections.
DESCRIPTION section - satisfactory. Please consider revision of the
storage statement to: Store at 25°C (77°F); excursions permitted to
15-30°C (59-86°F) [see USP Controlled Room Temperature].

17. Conclusions and Recommendations:

Satisfactory for DESCRIPTION section. HOW SUPPLIED section request
the figp.&o éonsidér the statement as above. _ :

18. o REVIEWER

Name Sjignature n \ Date Completed
Danute G. Cunningham ) \c%5’ N September 3, 1998
Distribution: \

O Original Jacket D Reviewer ¢ Division PFile D cso

18972519, S0P
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CLINICAL PHARMACOLOGY AND
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NDA: 18-972 (SNC to B006 , BO07 & B008) SUBMISSION DATE: October 23, 1998
Cordarone® (Amiodarone HCL) Tablets December 23, 1998
- January 15, 1999
January 21, 1999

. Wyeth-Ayerst Research REVIEWER: Emmanuel O. Fadiran, Ph.D.

———_.._._—_—_-———_—_-—————-————————————_—.——_—__——._
-——————___.——-—_—_—_—.————-—.———.——.—_——_——_——_——_..—.

BACKGROUND:

Amiodarone is a class III antiarrhythmic used in the treatment of angina pectoris and cardiac
arrhythmias. The sponsor has conducted a food effect study on the bioavailability of
amiodarone and has submitted the report as well as a labeling up-date based on the results of
the study. The sponsor has also requested a meeting with the Agency to discuss the effect of
food on the oral administration of amiodarone (meeting scheduled for 02/05/99).

SYNOPSIS: ~
This was an open-label, single-dose, randomized, two-period, crossover study in 30 healthy -
volunteers and a washout period of 9 weeks. Each subject received 600 mg amiodarone (3 x
200 mg Cordarone tablet) under fasting and fed conditions.

Administration of Cordarone tablets with a high-fat meal resulted in: (i) 3.7 fold increase -
(2.7 - 4.4 fold range) in Cmax and 2.3-fold increase (1.7 - 3.6 fold range) in the AUCo.« of
amiodarone; (ii) a decrease in the Tmax of amiodarone from 7.1 to 4.5 hours; (iii) a 32%
increase (range 4 - 84%) in the Cmax and 55% increase (range 58 - 101%) in the AUCs.«of
desethylamiodarone (DEA) but no change in the Tmax of DEA. The half-life (Mean + SD) of
amiodarone is 58 + 43 days (range 15-142 days) while that of DEA is 36 + 19 days (range 14-
75 days).

A summary of the review of the preliminary report and the proposed labeling submitted by the
sponsor are attached. .« -

COMMENTS 39-BE SENT TO THE SPONSOR:
1. Labeling comments: Recommendations for labeling up-date
Clinical Pharmacology Section, Pharmacokinetic Sub-Section:



The above statement should be changed to:

“Food increases the rate and extent of absorption of Cordarone. The effects of food upon the
bioavailability of Cordarone have been studied in thirty healthy subjects who received a single
600 mg dose immediately after consuming a high fat meal and following an overnight fast.
The area under-the plasma concentration-time curve (AUC) and the peak plasma concentration
(Cmax) of amiodarone increased by as 2.3 (range 1.7 to 3.6) and 3.8 (range 2.7 to 4.4) times
respectively, in the presence of food. Food also increased the rate of absorption of
- amiodarone, decreasing the time to peak plasma concentration (Tmax) by 37%. The AUC and
Cmax of desethylamiodarone (DEA) increased by 55% (range 58 to 101%) and 32%. (range 4
.10 84%) respectively but there was no change in the Tmax, in the presence of food”.

Clinical Pharmacology Section, Pharmacokinetic Sub-Section:

The above statement should be changed to: .
“Following single dose administration in twelve healthy subjects, Cordarone exhibits multi- - -
compartmental pharmacokinetics with mean apparent plasma terminal elimination half-life of

58 days (range 15 to 142 days) for amiodarone and 36 days (range 14 to 75 days) for the

active metabolite (DEA)”. o

Dosage and Administration Section

guidelincs.”

-

The above propased s;tatcmcnt for dosage and administration is acceptable.

- RECOMMEDATION:

The Division of Pharmaceutical Evaluation I has reviewed the sponsor’s report of the
amiodarone food effect study and recommends that the labeling for Cordarone Tablets sheuld
be up-dated with the results of this study. Please, forward the above comments to the sponsor.



CONCLUSION:

" The above comments should be incorporated into the sponsor’s proposed labeling up-date for
Cordarone Tablets.

[
e ' 3 e (4s

v vy gy
Emréanuelb). Fadiran, Ph.D.
Division of Pharmaceutical Evaluation I

FT Initialed by P. Marroum, Ph.D. -+-l$!—,4. ! / L# / [ 777

cc: NDA 18-972, HFD-110, HFD-860 (Fadiran), CDR (Attn: Barbara Murphy)

:



FOOD EFFECT STUDY
PROTOCOL 585B1-104-CA

INVESTIGATOR AND LOCATION: |

STUDY DATE: March to October 1998

STUDY OBJECTIVE: To compare the oral bioavailability of Cordarone tablets iri the fed and
. fasting states, and to more clearly define the terminal disposition half-lives of the drug and its
major active metabolite, desthylamiodarone (DEA).

DRUG ADMINISTRATION:
200 mg Cordarone tablets, Lot # 9961595

STUDY DESIGN:

This was an open-label, single-dose, randomized, two-period, crossover study in 30 healthy
volunteers and a washout period of 9 weeks. Each subject received 600 mg amiodarone (Bx
200 mg Cordarone tablet) under fasting and fed conditions (after ingestion of a standard high-far ~
breakfast). Blood samples (sufficient to yield 3ml of plasma) were collected from each subject
at 0 (baseline, just prior to dosing), 0.5, 1, 1.5,2,3,4,6,17,8, 10, 12, 24, 36, 48, 72, 96, -
168, 336, 504, 672, 840, and 1008 hours post dosing with study drug. Additional samples
were collected from a subgroup of 12 subjects throughout the 9-week washout interval at 0
hour on days 53, 63, 73, 83, 93, and 103. '

The high fat meal consisted of 2 eggs fried in butter, 2 pieces of bacon, 2 pieces of toast with
butter, 4 ounces of hashed brown potatoes cooked in butter and 8 ounces of whole milk.

-

ASSAYS:

-

DATA ANALYSIS: . o,
Plasma concentrations were used to determine pharmacokinetic parameters (AUC, Cmax,
Tmax, and Kel).



RESULTS: Tables 1-2 and Figures 1-2 summarize the pharmacokinetic data obtained from the
. study : '

Table 1: ° : ’ |

SINGLE-DOSE PHARMACOKINETIC PROFILES OF AMIODARONE AND DEA IN 30 SURJECTS

RECEIVING 3x200-MG CORDARONE TADBLES WITH AND WITHOUT A HIGH-FAT MEAL @
- ConlogmL)p e () AUC; (ngvmLyb
Treatment ™ Amiodarone  DEA Amiodarone DEA  Amiodarone DEA
Fasting 3B0+196  75.8:25.6 1.1+14 17£17 1402445923 1769845254
(346) avny (13138) (17018)
) Fed 14020583  99.71212  4.5+13 161l 32951410990 2746846643
(1308) (97.6) 31s07) (26789)
Treaiment p-values from an unalvsis of variance for two-period crassaver
p-Yalue <0.001 - <0.001 <0.001 0.825 <0.001 <0.001
Ratios of Meuns and $0% Confidence Intervals (cl)c
Ratio of means 376% 136% 63% %% 239% 157%
9056 C.1, 332-426%  123-150% 56-T1% 69-124%  218-263% 143-172%._
7 Mean t SD (geometric mesn) _
b The estimates were nbtaincd based on the amiodarunc and NEA concentrution-time data at 0 through 1008 hours.
€ The 90% confidcnce intervals shour the rativ of the fed-10-fasting means were eaiculated using ﬂlc‘l:mo::m
meuns from the analysis of variance.
Table 2: Half-lives of amiodarone and DEA
Mean +SD (Days) | Range (Days)
Amiodarone 58 +43 15 - 142
DEA 36+19 14-75
Figure 1

Mean+SE of Plasma Concentraiivns of Amiodarone in Normal Subjects
Receiving a 600-mg Dose of Cc:rdarone in the Fed and Fasting States
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CONCLUSIONS: - :
Administration of Cordarone tablets with a high-fat meal resulted in: (i) 3.7 fold increase

(2.7 - 4.4 fold range) in Cmax and 2.3-fold increase (1.7 - 3.6 fold range) in the AUCo. of
amiodarone; (ii) a decrease in the Tmax of amiodarone from 7.1 to 4.5 hours; (iii) a 32%
increase (range 4 - 84%) in the Cmax and 55% increase (range 58 - 101 %) in the AUCo.0f
desethylamiodarone (DEA) but no change in the Tmax of DEA. ‘The half-life (Mean + SD) of
amiodarone is 58 + 43 days (range 15-142 days) while that of DEA is 36 + 19 days (range 14-
75 days).

The labeling for Cordarone Tablets should be up-dated with the results of this study.
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Clinical Pharmacology/Biopharmaceutics Review

NDA: 18972 | 3 Submission Date: August 27, 1998
Cordarone®Tablets, SLR-019
Wyeth-Ayerst Research

"~ Reviewer: Gabriel J. Robbie

Type of Submission: This is a geriatric labeling supplement for Cordarone® (amiodarone
hydrochloride) tablets ‘

BACKGROUND:

Cordarone® tablets contain 200 mg of amiodarone hydrochloride intended for use as an
antiarrhythmic. The sponsor intends to revise the existing information on
pharmacokinetics and also incorporate information pertaining to Cordarone® use in
geriatric population in compliance with the Final Rule published in the Federal Register
(August 27, 1998) requiring geriatric labeling information.

AMENDMENT:

The existing information under “Pharmacokinetics” in the CLINICAL
PHARMACOLOGY, which the sponsor intends to delete is italicized, and the revised
information is in presented in Bold.

The pharmacological activity of this metabolite, however, is not known. During chronic
treatment, the plasma ratio of metabolite to parent compound is approximately one.

The main route of elimination is via hepatic excretion into bile, and some enterohepatic
recirculation may occur. However, its kinetics in patients with hepatic insufficiency have
not been elucidated. Cordarone has a very low plasma clearance with negligible renal
excretion, so that it does not appear necessary to modify the dose in patients with renal
JSailure. In paticmsts Vithrenal impairment, the plasma concentration of Cordarone is not
elevated. Neither Cordarone nor its metabolite is dialyzable.

No data are available on the activity of DEA in humans, but in animals, it has
significant -electrophysiologic and antiarrhythmic effects generally similar to
amiodarone itself. DEA’s precise role and contribution to the antiarrhythmic
activity of oral amiodarone are not certain. The development of maximal
ventricular class III effects after oral Cordarone administration in humans
correlates more closely with DEA accumulation over time than with amiodarone
accumulation.

DF
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Amiodarone is eliminated primarily by hepatic metabolism and biliary excretion
and there is negligible excretion of amiodarone or DEA in urine. Neither
amiodarone nor DEA is dialyzable.

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 mVhr/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 intravenous amiodarone in cirrhotic patients, significantly lower
Cmax and average toncentration values are seen for DEA, but mean amiodarone
levels are unchanged. Normal subjects over 65 years of age show lower clearances
(about 100 ml/hr/kg) than younger subjects (about 150 ml/br/kg) and an increase in
t1/2 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 t1/2 of DEA is prolonged. Although no dosage adjustment for patients
with renal, hepatic, or cardiac abnormalities has been defined during chronic
treatment with Cordarone, close clinical monitoring is prudent for elderly patients
and those with severe left ventricular dysfunction.

The sponsor also intends to incorporate the following information under GERIATRIC
USE. )

GERIATRIC USE ‘

Clinical studies of Cordarone were not adequate to determine whether subjects aged 65
and over respond differently than younger subjects. Other reported clinical experience
has not identified differences in response between the elderly and younger patients;
however, greater sensitivity to Cordarone cannot be ruled out,

Age does not appear to have a clinically significant effect on amiodarone
pharmacokinetics. Elimination half-life may be prolonged in the elderly. (see
CLINICAL PHARMACOLOGY, Pharmacokinetics).

Clinical circumstances,, some of which may be more common in the elderly, such as
hepatic or* réft*impairment, do not appear to have a clinically significant effect on
amiodarone pharmacokinetics (see “CLINICAL PHARMACOLOGY,
Pharmacokinetics”). Although no dosage adjustment for patients with renal, hepatic, or
cardiac abnormalities has been defined during chronic treatment with Cordarone, close
clinical monitoring is prudent for elderly patients. The lowest effective dose should be
used to prevent the occurrence of side effects (see “DOSAGE AND
ADMINISTRATION”).



- RECOMMENDATION:

The Office of Clinical Pharmacology and Biopharmaceutics finds the - proposed
amendments to GERIATRIC USE and CLINICAL PHARMACOLOGY sections of the
label acceptable. The medical officer is requested to review the efficacy and safety
aspects of the GERIATRIC USE section of the labe!

‘A |
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RD/FT by Patrick J. Marroum, Ph. D. J / S/ [ /3] ”f ]

Cc: NDA 18972, HFD 110, HFD 860 (Robbie), CDER document room: Attn: Barbara
Murphy '
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Recommendation: (Discussed with Dr. Stbckbn'dge, Medical Officer, on 5/23/97). Comment 1 pertains to
the rationale for ANDA study with food, Comment 2is a suggestion for request for data from the NDA
sponsor: -

1. Based on the analysis of plasma concentration relation to side effects, it appears (from the medical
_ review) that: _ ' .

(18 months to 2 years). There s, however, 'ponsiderablg overlap of plasma concentrSions W

betwerenbp_a‘ﬁe_nts:vdm'aqd without adverse events. SR : T -
" tasems rudnt i asire oo sl o e Chabily stuafons, &g, .

when apatient has been fitratéd up to adose fo actdeye’an;indiwduali;ed steady state plasma- .. . - .
- level for control of amrhythmia'using the referénce drug (whether the patient is taking it with meals . . -
or without), and the patient is switched to anoﬂterformtuaﬁon (generic). . - - SR

St ohr doses ae b n dvided dal dosés and eyt be ke with meids, assurance of .
similarity should be considered for drug approval. . Confimning milarity with meals, in addition tostandard.- .
fasted BEsmdy.wmassuresvﬁﬁchabiﬁ(yformiJlﬁ-qumemqaﬁons, Sl T ST

2. The NDA sponsor should be requested t provide nformation on food-&fisct or thei product Ifnot . .
avallable, the label should state so; -+ v g e Co e
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RHPM Review of Final Printed Labeling
NDA 18-972/5-019 and S-020

Sponsor: Wyeth Laboratories

Product: - T Cordarone (amiodarone HCI) Tablets, 200 mg

Submission Date: August 31, 1999
Receipt Date: September 1, 1999
Type of Submission: Final Printed Labeling

Background:

Supplement 019

Supplement 019 provides for information regarding the use of Cordarone Tablets in the
geriatric population. It was submitted on August 27, 1998 in response to a Federal
Register Notice of August 27, 1997 that amended the regulations goveming the content
and format of labeling for human prescription drug products to include information
pertinent to the appropriate use of drugs in the elderly (persons aged 65 years and over)
and to facilitate access to this information by establishing a “Geriatric Use” subsection in
the labeling. Additionally, revisions were made in the CLINICAL

PHARMA COLOGY/Pharmacokinetics subsection “to bring the Tablet insert into
accord with the 1.V. product labeling.”

An approvable letter issued January 12, 1999 (Attachment 1) requesting revisions under
the DESCRIPTION section and the PRECAUTIONS/Geriatric Use subsection. The
sponsor was also requested to consider a revision in the storage statement.

Supplement 020

A May 1, 1997 E-mail from Dr. Mhatre in the Division of Bioequivalence requested

.Dr. Lipicky's “expert.opinign on the issué of ‘if a food study is needed for approval in a
bioequivalef®&¥udy of a generic amiodarone tablet?’ “ Dr. Mhatre’s E-mail lists the
reasons for not requiring a comparison of the innovator (Cordarone Tablets) and generic
amiodarone products under fed conditions. Dr. Parekh’s June 17, 1997 review of
Dr. Mhatre’s E-mail states that the “sponsor should be requested to provide information
on food-effect for their product. If not available, the label should so state.” On J uly 29,
1997, a letter signed by Dr. Lipicky issued requesting that Wyeth-Ayerst “submit, if
available, clinical data in support of and your proposed revision of the Cordarone Tablets
labeling to reflect the increase in oral bioavailability when ingested with a high fat meal.”
On March 13, 1998, Wyeth-Ayerst submitted a proposal for a Cordarone IV food effect
study.



Supplement 020, submitted on December 23, 1998, provides for draft labeling revised
under CLINICAL PHARMA COLOGY/Pharmacokinetics and DOSAGE AND
ADMINISTRATION to incorporate results of the effect of food on the oral
administration of amiodarone.

An approvable letter for Supplement 020 issued February 12, 1999 (Attachment 2)
requesting thatfinal printed labeling (FPL) containing the revisions under CLINICAL
PHARMA COLOGY/Pharmacokinetics noted in the letter be submitted.

S-019 and S-020
An amendment containing FPL for both S-019 and S-020 was submitted on May 3, 1999.

An amendment submitted for both S-019 and S-020 on J uly 14, 1999 states that after the
May 3, 1999 submission of FPL was made, Wyeth “discovered errors in the Description
section of the FPL....” The purpose of the July 14, 1999 submission was to correct the
errors contained in the FPL submitted May 3, 1999.

During an August 25, 1999 telephone conversation between Ms. Lassen from Wyeth-

Ayerst and Ms. Willard, Ms. Willard noted that an omission had been made under
ADVERSE REACTIONS in the FPL submitted July 14, 1999. An amendment ]
containing FPL revised under ADVERSE REACTIONS was submitted August 31, 1999~
in response to the August 25, 1999 telephone conversation. :

Evaluation: When compared with the most recently approved labeling (S-015 and S-017,
approved January 5, 1999), the following changes were noted:

1. Under CLINICAL PHARMACOLOGY/Pharmacokinetics,
a. The following has been added at the end of the first paragraph:

Food increases the rate and extent of absorption of Cordarone. The effects of
food upon the bioavailability of Cordarone have been studied in 30 healthy
subjects who received a single 600-mg dose immediately after consuming a
high fat meal and following an overnight fast. The area under the plasma
-ceacentratton-time curve (AUC) and the peak plasma concentration (Cuax) of
amiodarone increased by 2.3 (range 1.7 to 3.6) and 3.8 (range 2.7 to 44)
times, respectively, in the presence of food. Food also increased the rate of
absorption of amiodarone, decreasing the time to peak plasma concentration
(Tmax) by 37%. The mean AUC and mean Cmax of desethylamiodarone
increased by 55% (range 58 to 101%) and 32% (range 4 to 84%), respectively,
but there was no change in the Ty, in the presence of food.

b. The third and fourth sentences of the second paragraph in the
Pharmacokinetics subsection have been deleted and replaced with three other
sentences. This paragraph has been changed from:



to:

Cordarone has a very large but variable volume of distribution, averaging
about 60 L/kg, because of extensive accumulation in various sites, especially
adipose tissue and highly perfused organs, such as the liver, lung, and spleen.
One major metabolite of Cordarone, desethylamiodarone (DEA), has been
identified in man; it accumulates to an even greater extent in almost all
tissues. No data are available on the activity of DEA in humans, but in
animals, it has significant electrophysiologic and antiarrhythmic effects
generally similar to amiodarone itself. DEA’s precise role and contribution to
the antiarrhythmic activity of oral amiodarone are not certain. The
development of maximal ventricular class I effects after oral Cordarone
administration in humans correlates more closely with DEA accumulation
over time than with amiodarone accpmulation.

. The third paragraph of the Pharmacokinetics subsection has been changed
from:

Amiodarone is eliminated primarily by hepatic metabolism and biliary
excretion and there is negligible excretion of amiodarone or DEA in urine.
Neither amiodarone nor DEA is dialyzable.

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 mL/hr/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 intravenous amiodarone in cirrhotic patients, significantly lower
Crmax and average concentration values are seen for DEA, but mean
amiodarone levels are unchanged. Normal subjects over 65 years of age show
lower concentrations (about 100 ml/hr/kg) than younger subjects (about

150 mV/hr/kg) and an increase in t,/, from about 20 to 47 days. In patients
with severe left ventricular disposition the pharmacokinetics of amiodarone
are-not significantly altered but the terminal disposition t/, of DEA is
prolonged. Although no dosage adjustment for patients with renal, hepatic, or
cardiac abnormalities has been defined during chronic treatment with
Cordarone, close clinical monitoring is prudent for elderly patients and those
with severe left ventricular dysfunction.

d. The following has been added at the beginning of the fifth paragraph:

Following single dose administration in 12 healthy subjects, Cordarone -
exhibited multi-compartmental pharmacokinetics with a mean apparent
plasma terminal elimination half-life of 58 days (range 15 to 142 days) for
amiodarone and 36 days (range 14 to 75 days) for the active metabolite
(DEA).

Under PRECAUTIONS, a new Geriatric Use subsection has been added that
states:

Geriatric Use '
Clinical studies of Cordarone Tablets 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 identified
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.

Following the second sentence of the second paragraph under DOSAGE AND
ADMINISTRATION, the statement that “Because of the food effect on
absorption, Cordarone should be administered consistently with regard to meals
(see %ﬁﬂi‘al Pharmacology’)” has been added. The second paragraph now
states:

In order to insure that an antiarthythmic effect will be observed without waiting
several months, loading doses are required. A uniform, optimal dosage schedule
for administration of Cordarone has not been determined. Because of the food
effect on absorption, Cordarone should be administered consistently with regard
to meals (see “Clinical Pharmacology”) Individual patient titration is suggested
according to the following guidelines.



Comments/Recommendations: The changes under la and 1d above reflect the revisions
- requested in the February 12, 1999 approvable letter to S-020. The February 12, 1999
letter further stated that the change under 3 above is acceptable.

.

The changes under 1b and lc above were found acceptable in the January 12; 1999
approvable letter to S-019.

Regarding 2 above, Dr. Lipicky requested at rounds on December 16, 1998 that the
Geriatric Use subsection be changed from the wording submitted by the sponsor on _
August 27, 1998 to the wording under 21 CFR 201.57(£)(10)(ii}(A). The FPL submitted
August 31, 1999 reflects Dr. Lipicky’s request for this subsection.

The chemists’ October 23, 1998 review for S-019 states that the firm should be requested
to consider...” a revised storage statement as follows:

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature].

This revised storage statement was requested in the J anuary 12, 1999 approvable letter
for S-019. Wyeth has chosen not to revise the storage statement for Cordarone Tablets.

The chemists September 7, 1999 review for S-019 and S-020 states that the labeling
submitted August31, 1999 is “Satisfactory for DESCRIPTION and HOW SUPPLIED.”

An approval letter should issue for these supplements.

Diana Willard
Regulatory Health Project Manager -

cc: original> X=ee T -
HFD-110
HFD-110/DWillard
HFD-110/ABlount



FEB 12 7233
RHPM Review of Draft Labeling
NDA 18-972/8-020

Sponsor: Wyeth Laboratories

Product: . ~---- Cordarone (amiodarone HCI) Tablets, 200 mg

Submission bate: December 23, 1998
Receipt Date: December 28, 1998

Type of Submission: Draft Labeling

Background: A May 1, 1997 E-mail from Dr. Mhatre in the Division of Bioequivalence
requested Dr. Lipicky’s “expert opinion on the issue of ‘if a food study is needed for
approval in a bioequivalence study of a generic amiodarone tablet?’ ” Dr. Mhatre’s E-mail
lists the reasons for not requiring a comparison of the innovator (Cordarone Tablets) and
generic amiodarone products under fed conditions. Dr. Parekh’s June 17, 1997 review of
Dr. Mhatre’s E-mail (attached) states that the “sponsor should be requested to provide
information on food-effect for their product. If not available, the label should so state.” On .
July 29, 1997, a letter signed by Dr. Lipicky issued requesting that Wyeth-Ayerst “submit,
if available, clinical data in support of and your proposed revision of the Cordarone Tablets -
labeling to reflect the increase in oral bioavailability when ingested with a high fat meal.”

On March 13, 1998, Wyeth-Ayerst submited a proposal for a Cordarone IV food effect

study. The results of that food effect study were submitted on December 23, 1998 as
Supplement 020.

Supplement 020 provides for dra:t labeling revised under CLINICAL
PHARMACOLOGY/Pharmacokinetics and DOSAGE AND ADMINISTRATION to
incorporate results of the effect of food on the oral administration of amiodarone.

Evaluation:

1) Under CLINICAL PHARMACOLOG Y/Pharmacokinetics,

. ew -



2)

Under DOSAGE AND ADMINISTRATION, Wyeth-Ayers
proposed to add the sentence “Because of the food effect on .
absorption, Cordarone should be administered consistently with regard
to meals. (see ‘Clinical Pharmacology’)” following the second
sentence of the second paragraph. The second paragraph would state:

Comments/Recommendations: In his January 27, 1999 review, the clinical

pharmacology/biopharmaceutics reviewer states that the proposed labeling

under 1a above should be changed to:

Food increases the rate and extent of absorption of Cordarone. The
effects of food upon the bioavailability of Cordarone have been
studied in thirty healthy subjects who received a single 600 mg dose
immediately-afier Consunting a high fat meal and following an
overnight fast. The area under the plasma concentration-time curve
(AUC) and the peak plasma concentration (Cmax) of amiodarone
increased by 2.3 (range 1.7 to 3.6) and 3.8 (range 2.7 to 4.4) times,
respectively, in the presence of food. Food also increased the rate of
absorption of amiodarone, decreasing the time to peak plasma
concentration (Tmax) by 37%. The AUC and Cmax of
desethylamiodarone (DEA) increased by 55% (range 58 to 101% ) and
32% (range 4 to 84%), respectively, but there was no change in the
Tmax in the presence of food.



The clinical pharmacology/biohparmaceutics reviewer recommends that the labeling under
1b above be changed to:

Following single dose administration in twelve healthy subjects,
Cordarone exhibits multi-compartmental pharmacokinetics with mean
apparent plasma terminal elimination half-life of 58 days (range 15 to
142 days) for-amiodarone and 36 days (range 14 to 75 days) for the
active metabolite (DEA).

_The clinical pharmacology/biopharmaceutics reviewer further states that the
proposed statement under DOSAGE AND ADMINISTRATION is
~ acceptable. '

An approvable letter that incorporates the recommendations of the clinical

pharmacology/biopharmaceutics reviewer should issue.

Diana Willard"
. Regulatory Health Project Manager

cc: original
HFD-110
HFD-110/DWillard
HFD-110/SBenton
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JAN 12 1999

RHPM Review of Draft Labeling
NDA 18-972/5-019

Sponsor: Wyeth Laboratories

Product: - =~ - Cordarone (amiodarone HCI) Tablets, 200 mg

Submission Date: August 27, 1998

Receipt Date: August 28, 1998
Type of Submission: Draft Labeling

Background: This supplement provides for information regarding the use of Cordarone
Tablets in the geriatric population. It was submitted in response to a Federal Register
Notice of August 27, 1997 that amended the regulations governing-the content and format
of labeling for human prescription drug products to include information pertinent to the
appropriate use of drugs in the elderly (persons aged 65 years and over) and to faciljjate
access to this information by establishing a “Geriatric Use” subsection in the labeling.
Additionally, revisions were made in the CLINICAL PHARMACOLOGY/
Pharmacokinetics subsection “to bring the Tablet insert into accord with the V.

product labeling.”

Evaluation: Wheén compared with the most recently approved labeling (S-016 and S-018
approved June 15, 1998), the following changes were noted:

1) Under DESCRIPTION, the structural formula was omitted.
2) Under CLINICAL PHARMACOLOGY,
a) The third and fourth sentences of the second paragraph in the

Pharmacokinetics subsection have been deleted and replaced with three other
sentences. This paragraph has been changed from:

-

T -
,Mw.; -

to:

Cordarone has a very large but variable volume of distribution, averaging
about 60 L/kg, because of extensive accumulation in various sites, especially



b)

adipose tissue and highly perfused organs, such as the liver, lung, and spleen.
One major metabolite of Cordarone, desethylamiodarone (DEA), has been
identified in man; it accumulates to an even greater extent in almost all
tissues. No data are available on the activity of DEA in humans, but in
animals, it has significant electrophysiologic and antiarrhythmic effects
gerierally similar to amiodarone itself. DEA’s precise role and contribution to
the antiarrhythmic activity of oral amiodarone are not certain. The
development of maximal ventricular class III effects after oral Cordarone
administration in humans correlates more closely with DEA accumulation
over time than with amiodarone accumulation.

The third paragraph of the Pharmacokinetics subsection has been changed
from:

to:

Amiodarone is eliminated primarily by hepatic metabolism and biliary -
excretion and there is negligible excretion of amiodarone or DEA in urine.
Neither amiodarone nor DEA is dialyzable.

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 mL/hr/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 intravenous amiodarone in cirrhotic patients,
sig#freantly lower Cpay and average concentration values are seen for DEA,
but mean amiodarone levels are unchanged. Normal subjects (about

150 mL/hr/kg) and an increase in t);, from about 20 to 47 days. In patients
with severe left ventricular disposition t;, of DEA is prolonged. Although no
dosage adjustment for patients with renal, hepatic, or cardiac abnormalities
has been defined during chronic treatment with Cordarone, close clinical
monitoring is prudent for elderly patients and those with severe left
ventricular dysfunction.



3) Under PRECAUTIONS, a new Geriatric Use subsection has been added that
states:

Geriatric Use

Clinical studies of Cordarone were not adequate to determine whether subjects
aged 65 and over respond differently than younger subjects. Other reported
clinical exsperience has not identified differences in response between the elderly
and younger patients; however, greater sensitivity to Cordarone cannot be ruled
out.

Age does not appear to have a clinically significant effect.on amiodarone
pharmacokinetics. Elimination half-life may be prolonged in the elderly. (see
“CLINICAL PHARMACOLOGY, Pharmacokinetics™).

Clinical circumstances, some of which may be more common in the elderly, such
as hepatic or renal impairment, do not appear to have a clinically significant effect
on amiodarone pharmacokinetics (see “CLINICAL PHARMACOLOGY:_ ,
Pharmacokinetics™). Although no dosage adjustment for patients with renal,
hepatic, or cardiac abnormalities has been defined during chronic treatment with
Cordarone, close clinical monitoring is prudent for elderly patients. The lowest
effective dose should be used to prevent the occurrence of side effects (see
“DOSAGE AND ADMINISTRATION™).

4) Under HOW SUPPLIED, .
i has been changed to “Rx only.”

Comments/Recommendations: The medical officers hand-written September 4, 1998

note on the review transmittal form states that the first sentence of the second paragraph

and the last sentence of the third paragraph should be deleted from the proposed geriatric
labeling.

The Biopharmaceutists” December 7, 1998 review states that “The Office of Clinical
Pharmacology and Biopharmaceutics finds the proposed amendments to GERIATRIC
USE and CLINICAL PHARMACOLOGY sections of the label acceptable.”

The chemisuﬂ;)cmb'e?—Zi, 1998 review stafes that the labeling is “satisfactory for
DESCRIPTION section. HOW SUPPLIED section request the firm to consider...” a
revised storage statement as follows:

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature).

The change under 4 above is provided for under the FDA Modernization Act of 1997.

Dr. Lipicky requested at rounds on December 16, 1998 that the Geriatric Use subsection
be changed to the wording under 21 CFR 201.57(f)(10)(ii)(A).



An approvable letter that incorporates Dr. Lipicky’s and the chemists’ requests as well as
" instructions to include the structural formula should issue.

Diana Willard
Regulatory Health Project Manager

cc: original
HFD-110
HFD-110/Dwillard
HFD-110/SBenton
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MAR 16 1999

Memo to the File
March 16, 1999

Application: NDA 18-972/S-020
Cordarone (amiodarone HCI) Tablets

-~

Sponsor: - Wyeth-Ayerst Laboratories

A May 1, 1997 E-mail from Dr. Mhatre in the Division of Bioequivalence requested

Dr. Lipicky’s “expert opinion on the issue of ‘if a food study is needed for approval in a
bioequivalence study of a generic amiodarone tablet?’  Dr. Mhatre’s E-mail lists the

reasons for not requiring a comparison of the innovator (Cordarone Tablets) and generic
amiodarone products under fed conditions. Dr. Parekh’s June 17, 1997 review of

Dr. Mhatre’s E-mail (attached) states that the “sponsor should be requested to provide
information on food-effect for their product. If not available, the label should so state.”

On July 29, 1997, a letter signed by Dr. Lipicky issued requesting that Wyeth-Ayerst

“submit, if available, clinical data in support of and your proposed revision of the

Cordarone Tablets labeling to reflect the increase in oral bioavailability when ingested

with a high fat meal.” On March 13, 1998, Wyeth-Ayerst submitted a proposal for a .
Cordarone food effect study. The results of that food effect study were submitted on -
December 23, 1998 as Supplement 020. An approvable letter for S-020 issued on
February 12, 1999.

At the end of a March 1, 1999 teleconference requested by Wyeth-Ayerst to discuss the
wording requested in the February 12, 1999 approvable letter, Wyeth stated that
alternative labeling to that proposed by the Division (in the February 12, 1999 approvable
letter) would be submitted for review: Wyeth’s proposed revised wording was submitted
on March 9, 1999. ’ ’

Wyeth’s proposed wording for the amiodarone food effect in the March 9, 1999
submission was discussed with Drs. Lipicky, Stockbridge, and Fadiran on

March 16, 1999. Dr. Lipicky’s handwritten comments _ _ were conveyed to ,
Ms. Diane Mitrione of Wyeth-Ayerst on March 16, 1999. Ms. Mitrione will consult with
Wyeth-Ayerst staff to determine if they will pursue this issue further.

P 4
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DianaIWillard
cc:  original
HFD-110
JFD860/EFadiran

HFD-110/DWillard



Minutes of a Teleconference

March 1, 1999

are MAR 1- j3::

Application: _ NDA 18-972/8-020 »
Cordarone (amiodarone HCI) Tablets

Sponsor: Wyeth-Ayerst Laboratories
Attending:
Wyeth-Ayerst: -
Diane Mitrione Senior Director, US Regulatory Affairs )
Mark Koyne Associate Director, Product Information and Labeling
Dr. XU Meng Associate Director, Clinical Pharmacology
Dr. Ira Weinryb Senior Director, Clinical Pharmacology
Dr. Paul Minella Manager, Product Information and Labeling
FDA: - -

Emmanuel Fadiran, Ph.D.  Clinical Pharmacologist/Biopharmaceutist, HFD-860
Diana Willard - Regulatory Health: Project Manager, HFD-110

Background: A May 1, 1997 E-mail from Dr. Mhatre in the Division of Bioequivalence °
requested Dr. Lipicky’s “expert opinion on the issue of ‘if a food study is needed for
approval in a bioequivalence study of a generic amiodarone tablet?’ ” Dr. Mhatre’s
E-mail lists the reasons for not requiring a comparison of the innovator (Cordarone
Tablets) and generic amiodarone products under fed conditions. Dr. Parekh’s

June 17, 1997 review of Dr. Mhatre’s E-mail (attached) states that the “sponsor should
be requested to provide information on food-effect for their product. If not available, the
label should so state.” On July 29, 1997, a letter signed by Dr. Lipicky issued requesting
that Wyeth-Ayerst “submit, if available, clinical data in support of and your proposed
revision of the Cordarone Tablets labeling to reflect the increase in oral bioavailability
when ingestedayjth atigh fat meal.” On March 13, 1998, Wyeth-Ayerst submitted a
proposal for a Cordarone food effect study. The results of that food effect study were
submitted on December 23, 1998 as Supplement 020. An approvable letter for S-020
issued on February 12, 1999. Wyeth-Ayerst requested this teleconference to discuss the
wording requested for the labeling in the approvable letter.

Teleconference: Ms. Mitrione began by referring to the February 24, 1999 facsimile
transmission Wyeth-Ayerst sent to the Division regarding the wording in the ‘
February 12, 1999 approvable letter for S-020. Specifically, the FAX stated that Wyeth
“can not link the proposed ranges to the information provided in our report text, nor to
the analyses that we performed.”

<

- -
'~



Dr. Fadiran referred Wyeth to the tables on pages 85 and 107 of their January 21, 1999
submission that provide the mean, minimum and maximum for the AUC and Cpax of the
parent drug amiodarone and the active metabolite desethylamiodarone. It is from the data
in these two tables that the ranges for the changes in AUC and Cpay of amiodarone and
desethylamiodarone were derived. Wyeth questioned how Dr. Fadiran arrived at the
conclusion that the minimum and maximum measurements for both AUC and Cay in
these tables were from the same subject. Wyeth stated that the minimum and maximum
for both AUC and Cpnax Were calculated for each individual and then those numbers were
pooled to arrive at a “collective” mean. Dr. Fadiran reiterated that the numbers in the
February 12, 1999 approvable letter were derived from the data Wyeth submitted on
January 21, 1999. Wyeth stated their preference for use of the means of the ratios of
AUC and C max. Dr. Fadiran stated that this approach would provxde a nearly 1dent1cal
result to using the means of AUCs and Cpnay.

Wyeth asked for a rationale for the Division’s decision to insert ranges for the AUC and
Cmax into the labeling. Noting that this issue had been discussed internally at a meeting
with Dr. Lipicky, Dr. Fadiran stated that the Division believes the addition of the ranges
to Wyeth’s proposed labeling is essential to accurately portray to the clinician the wide
variability observed in the data obtained from the study. The use of confidence intervals
or ranges as well as other options was discussed with Dr. Lipicky. The Division believes
that providing the range for the change in AUC and Cpax in the labeling is the best choice .
in this case. The Agency has in the past utilized various methods to reflect variability in
data in product labeling. The decision on what to use, i.e., confidence intervals, ranges,
or some other option, has depended on the natiire of the data. In this case the level of
variability is very high and the Division believes that providing the range most accurately
reflects the data.

Wyeth expressed the concern that using range for a collection of results is always an
exaggeration due to “outliers.” Wyeth does not believe that use of range is a reasonable
approach to portray the data for Cpax and AUC in this case: use of confidence intervals
should be the preferred method.

Dr. Fadiran stated he would review any different approach Wyeth submitted for analysis
of the data. Wyeth stated that a countet proposal to the labeling requested in the
February 12, 1999 apprayable letter will be submitted.

Signature, Minutes Preparex' L { S/ Diana Willard
Concurrence, Meeting Chair Loy I/sll Emmanuel Fadiran, Ph.D.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
B PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: FEB 26 1999 | | 090

- FROM: Director, Division of Cardio-Renal Drug Products, HFD-110 _ .

SUBJECT: Amiodarone Food Effect

TO: Director, Office of Generic Drugs, HFD-600

In response to a May 1, 1997 E-mail from Dr. Ramakant Mhatre (attachment 1), please see the attached review by
Dr. Emmanuel Fadiran (attachment 2). The Division believes that a food study is needed for approval in a
bioequivalence study of a generic amiodarone tablet.

A letter that issued to Wyeth-Ayerst on February 12, 1999 (attachment 3) outlined the labeling revisions for 2
Cordarone Tablets that will incorporate results of the effect of food on the oral administration of amiodarone.

I3/
Raymond J. Lipicky, M.DY

Attachments

cc: NDA 18-972
Division Files
HFD-860/E Fadiran
HFD-110/D Willard
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ELECTRONIC MATITL MESSAGE
- | Date: 01-May-1997 07:57am gpr
From: Ramakant Mhatye
MHATRE . .
- Dept: _ HFD-658 MPN2 130
. Tel No:  301-594-0345 Fa¥ 301-594-0187
'0: hé.ymond Lipicky ( LIPICKY ) <
C: Nicholas Fleischer : S ( FLEISCHERN ).
C: Rabindra Patnaik , ( PATNAIK ) . :
C: Yih Chain Huang . : { HUANGY ) ’ :
C: Shriniwas Nerurkar ( NERURKAR ) W '
ubject: Amiodarone and Food Study
. . N . . i : . - -

Dr. Lipicky,

The Division of Bioequivalence would like to have your expert opinion -
on the issue of * if a food study is needed for approval in a

biocequivalence study of. a generic amiodarone tablet ?* The f‘oilowing
information will be helpful for your decision. - o '

- A. Aniiodarone was apgroved.pn 12/24/85 for 200 mg tablet (NDA 18972) .
- . Wyeth Ayerst is the inncvatoi. ' : ST

B. Division of Biopharmaceutics did not review the study since t:.'he
Division of Cardio-Renal had already approved the NDA.

C. The only reference to food in the 48th, 49th, 50th and Sigt PDRs
states that administration of Cordarone in divided doses with meals.

is suggested for total daily doses of 1000 Wg or higher, or when
gastrointestinal intoléerance occurs. :

D. The Division%_ﬂi&'%&ui{ralence requires a fasting study with 200 mg
dose (marketed strength). We did not require a food study.

E. Our reasons for NOT requiring food study are:
a. the parent drug and the metabolite have a very long half ljfe.
The mean half life of the parent drug is approximately 53 days and
for the metabolite it ig approximately 61 days. The washout period
is at least 8 weeks. . )

b. substantial toxicity such as marked sinus
arrest and heart block, pulmonary ‘toxicity see
large doses of drug (400 wg/day and above) .

.

c. life -t'hreat':en::.ng‘ ventricular arrhythmias, such ag ventricular . -
fibrillation or hemodynamically unstable ventricular tachycardia -
need close monitoring of the patients during loading doges. :
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