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It 1s evaident from Table 5o that in the Glopa) Survey tne
most frequent reasons for disconttnuation ot amiodarone
treatment due to cardiovascular side effects ware cardiac
airnytnmias and CHF. It 1s always difficult to
distingutsn therapy failure and adverse effects, cut 13

. patients were 1dentified as haviag definite increases 1n
ventricular tacnycardia {1J) or torsades de pointe (3),
most of these patients were receiving digoxin and/or
other antiarrhythmics 1n addition to amiodarone As
noted above, exaceroation rates of 5% nhave oeen reported
1n several series

Terminations due tu Gastrointestinal ADR

In the Global Survey, among 399 patients who discontinued
treatment Decause of an ADR, 34 listed yastrointestinal
ADR as the primary cause (refer to Taole 57)

|
;
|

TABLE 57  OISCOHTINUATUN OF AMIODARONE FOR GASTROINTESTINAL
ADR (wlobal Survey)

% Pts
No Pts % of Treated Discontinued
] Description of ADR Discontinued  (N=4802) (N=3Y9)

flausea and Yomiting 19 034 4 3
Anorexia 3 less than 0 1 38
Constipation 5 01 13
Stomach Function Di1s 5 01 13
Noninf Gastruenteritis ] less tnan 0 1 03
Intestinal Qostruction \ less than 0 !} 03

Total 34 07

Terimindtions due to Hepatic Adverse Reactions

In tne Glooa) Survey of 4892 patients, 15 (V 3%)
discontinued tnerapy for hepatic ADR, b had chronic

passive congestion and 3 had elevated liver enzymes
(refer to Table 53)
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TASLE %3 DISCONTINUATION OF AMIODARONE DUE TO HEPATIC
ADR (Global Survey)

Description % Pts

vt Adverse Ho Pts % of Treated Discont

Reaction Discont (N=4802) {N=399)

Elevated Transaminase/ 3 less tnan 01 U8
LDH

Chronic Passive Y 01 15
Congestive Liver

Liver Disorder 2 less than ¢ 1 Q95

Other=* 4 less than O 1 1.0

Total E) 0 3% 3 8%

*Other 1ncludes nepatomegaly, Jaundice, hepatic coma acute necrosis of
liver (yranulomatous nepatitis)

Terminations due to Dermatologic ADR

In tne Global Survey of 4802 patients, tnerapv was
discontinued 1n 21 patients (0 4%) because of
dermatologic ADR inciuding photosensitivity in 9

patients Sun barrier creams may afford some protection,
put not complete filtering of all wavelengtns The

dermatologic ADR i1n the Global Survey are summarized 1in
Table 59

TABLE 59 DISCONTINUATION OF AMIODARONE DUE T9 DERMATOLOGICAL
ADR (Global Survey)

% Pty

No Pts % All Treated Discont

Description of ADR Discont (N=4802) {N=399)
Pnotosarsitivity L] 02 2 3
Hunspacific SKin Erupt 4 g 10
Priritus 2 less than 1} 1 05
Hypernidrusis 2 less tnan U | 05
ytners 4 01 [V
Total 21 ) 04 79
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TABLE 60  DISCONTI

Terminations due to Thyroid ADR

0f 4802 patients treated, 13 (0.3%) discontinued therapy
because of hypothyroidism and 2 (0.04%) for hyperthyroidism

Yerminations due to Miscellaneous ADR

Table 60 1ists miscellaneous terminating ADR that occurred
in a small number of patients and that were not classified
in any of the body systems described previously,

NUATION OF AMIODARONE DUE TO MISCELLANEOQUS

ADR (Giobal Survey)

Description of Adverse % Treated % Pt Discont
Drug Reaction Total (%) Discont. (N=399)

Unk. Cause Morb/Mort 4 01 1

Nutritional Marasmus 4 01 1

Muscle/Ligament Dis 4 01 1

General Symptoms 2 less 05
than 0.1

Eosinophilia 2 less 0.5
than 0.1

Smell Taste Disturbance 2 loss 05§
tnan 0,1

Others* 16 03 4

TOTAL 34 07 85

*0thers One patie

nt each - edemz, sialoadenitis, tinnitus, irtegument/

tissue symptom, dist phosphorus metabolism, hemorrhagic condition,
agranulocytosis (of questionable relationship to amiodarane, patient was

also on procainamid

e), neuropathy in diabetes, malignant hypertension,

arteritis, salivary secretion dis , pyrexia unknown origin, remal failure,

Reiter's syndrome,

abnormal finding-skull/head, neurohypophysis dis

The outcome of patients discontinued for ADR in the Global
Survey was evaluated and is summarized in Table 61 In
the majority of patients (71%) symptoms resolved or
improved following discontinuation of therapy or dose
reduction

TABLE 61 OUTCOMC OF ADR
No (%) Patients
Qutcome (N=399)
ADR rasolved 198 (50%)
ADR 1mproved 84 {21%)
ADR unchanged 59 (15%)
ADR worsened 16 ( 432)
NDeath due to ADR* 6 { 2%)
Un¥ nown 36 ( 9%)
*Respiratory deaths attributed to interstitial or

fibrotic pronlem
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Response of Adverse Reactions to Dose Reduction and
Temporary Discontinuation

Ferty-nine (49) of 241 patients (20%) 1n the Detalled
Study, and 251 of 1024 patients 1r tne Global Survey
(25%) nad erther dose reduction or temporary interruption
of tnerapy due to ADR  The outcome of ADR on dose

reduction or temporary discontinuation of amiodarone 1s
summarized 1n Table 62.

—2
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TABLE o2  SUMMARY OF ADR RZSPONSE TO DOSE REDUCTION OR

TEMPORARY INTERRUPTION OF THERAPY

acsdh.

Total No Improved/ No Cnange/

Patients No Recur Recur Worsened Unknown

1o da

Detailed Study
Global Survey

49 31 (63%) 12 (24%) 0 6 (12%)
251 o8 (27%) 130 (»2%) 20 (3%) 33 (13%)

Generally, symptoms necessitating dose changes were
neurologic or gastrointestinal whicn tended to occur at
niygn doses during the loading pnase HMost side effects
resolved when the amiodarone dose was reduced or wnen
tnerapy was i1nterrupted temporarily, ADR did not recur
1mmediately upon resumption of tnerapy at a somewhat
lower dose Occasionaliy some symptoms (Ssuch as skin
pigmentation or peripneral neuropathy) may persist

Altnough the safety prof le of high and low Joses of

amiodarone has not oeen systematically studied, ADR do E
respond to duse reduction and the patients seem to

tolerate iower doses better tnan nigher doses

Adverse Reactions vs Dose and Duration of Therapy !

To use amiodarone properly, tne desired antiarrhytnmic
response must pe achieved witn minimal toxicity Tne
relationship of side effects to amiodarone dose and

duration of tnerapy 1s an important factor 1in adjustiny
therapy to minimize toxicity

Conclusions regarding etfects or dose and duration tnat

can be made from Ives data are }wnmited by tne following
points

1 Effects of dase and duration cannot be separated
completely as nign doses were given early during the
loading pnase dnd generally patients had progressive
dose reductions witn continued therapy
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Z Hiygn doses, as used during loading, ware
administered for a mucn shorter period of timne
compared with Jower maivntenance doses

3 Because of amiodarone's long half-l1fe, a new
steady-state would be acnieved somet.me (i e , 2-4
weeks) following dose adjustment Therefore, the
dose at onset of symptoms 1s difficult to define

4 No common dosdge regimen was followed

Nevertneless, tne following points can be made from the

data regardiny dose and duration of therapy for
particular side effects

Pulmonary toxicity - Tne cases reported in the U S
tended to occur at doses greater than 400 mg/day (in the
Global Survey, mean dose of 614 mg/day, following 223
days of treatment) However, the European clinical
experilence, as reported by Sanofi, showed that this ADR
occurred at doses less than or equal to 400 mg/day 1n 3o
of 54 cases This, too, 1s hard to interpret, howeve:,
European clinicians have generally used lower doses of
amiodarone Availaole data do not allow one to predict
the 'ucidence of pulmonary toxicity at various
maintenance doses, nor are there data to determine
whether the cumulative dose, which 1s distorted by the
inclusion of high loading doses, 1ncreases risk of this
reaction  Altnough the duration of tnerapy in the cases
reported 1n the Global Survey as well as by Sanof1 was
generaily greater than 6 months, some patients may
develop pulmonary ADR earlier Mason's survey suggests
tnat tne rate of pulmonary toxicity does “ncrease up to
apout 7 montns, put 15 tnen fairly steady at a rather
nigh rate of almost 20%

Tne relationsnip of pulinonary reactions to dose ang
duration was evaluated in 51 patients (data from 3
patients were not availlacle) reported by Sanof
Pulmonary reactiors occurred at low doses (2b of 5] on
less than or equal te 20U mg) as well as at nigner
doses  Sanof1 data are .ummarized in Table o3
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TABLE 63  PULMONARY TOXICITY DOSE~TIME RELATIONSHIP
{Sanofi Data)

greater than greater than
tTess than 3 mos less 6 mos less greater
or equal than or equal than or equal than
Dose* N* to 3 mos to 6 mos to 1 yr 1 yr
less than or 26 2 3 7 14 3
equal to 200 - - - -~ .
greater than 10 2 0 3 5 g
200 less than Y
or equal to 400 ¥
) W
greater than N 1 4 6 0 1
400 less than
or equal to 600 R
greater than 4 0 2 2 _e
600 less than -
or equal to 800
Total 51 5 9 18 19

*Data from 3 patients not available.

Gastrointestinal ADk (usually nausea and vomiting),
occurred most frequently during the Toading phase and
were related to high doses (greater than 600 mg/day) in
the Detailed Study Reduction in dosaae usually led to a
lessening or disappearance of gastrointestinal ADR. In
the Global Survey, patients discontinued for
gastrointestinal ADR were withdrawn after a mean of 170
days of treatment This suggests that most
gastrointestinal symptoms appearing early are tolerated
and/or resolve, However, in a smell number of patfents
with persistent, severe symptoms, therapy is eventually
discontinued.

Neurological ADR were usually fatigue, lack of '

coo~dination or abnormal gait, I[n the Detailed Study }
symptoms developed on doses above 500 mg/day (most

greater than or equal to 600 mg/day) after 2-3 months of ;
therapy Patients whu discontinued treatment for 3
neurological ADR in the Global Survey were also on a ;
moderately high dose (555 mg/day) at the time of i

termination ard had been treated for 5 months
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Cardiovascular ADR are usually not related to the total
daily dose or to duration of therapy. Ventricular
tachycardia occurring early in treatment (within 3
months) in the Detailed Study and Global Survey possibly
represented therapeutic failure, The dose relationship
of occurrence of ventricular tachycardia was evaluated in

. 22 patients (with dose information), VT occurred in 18
of 22 patients at doses above 400 mg/day.

Dermatological reactions occurred at mean doses of 440 to
541 mg/day 1n the Cetalled Study and Global Survey.
Blue-gray skin disco'oration was reported in 7 patients
{but was not the primary reason for-ierminatiun) after a
relatively long duration of therapy (418 days 1n Global
Survey) and high cumulativa dose (273 g). It is possible
that the incidence s <this reaction would have been even
higher if patients had been treated for a longer period
of time (mean duration of treatment in the Detailed Study
and Global Survey was 470 and 195 days, respectiveiy).

No relationship existed between dose or duratfon of
therapy ard photosensitivity.

F
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No relationship existed between dose or duration of
therapy ard development of thyroid toxicity, and ocular
ADR.

Tables 64 and 65 1ist mean total daily doses (TDD), mean
duration of therapy and the mean cumulative dose of the
most common adverse drug reactions in the Global Survey
and the Detatled Study, respectively,
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TABLE 64  DOSE AND DURATION OF TREATMENT FOR ADR
{Global Survey)

L . AT gk ) o R it i 1S SRR Ly 4 TR
s Ty y fﬂ,. N itiads B sk & )

TUTAL
» HMEAN MEAN CuH
NO. TDD* DUR RX* DOQSE*
BODY SYSTEM SYMPTOMS PTS. (MG/D) (DAYS) (G)
Gastrointestinal Nausea, VYom 68 488 140 66
Anorexia 28 556 244 124
Neurological Malaise, Fatigue 41 515 1338 73
| Coordination 28 561 207 129
Ahnl Invol Mov 22 824 137 71
Cardiovascuiar CHF 36 02?7 115 o8
V. Tach 35 3U8 73 35
Pulmonary Pulm 1nfiltrate 3> 673 218 i40
Pulm fibrosis 32 601 228 133 .
PDermatoleyical Solar Derm 2J 435 347 188
' Slate gray 7 440 418 273 «
Discoloration
Tnyrotd Hypothyroidism 13 567 212 115 -
Hyperthyroidism 2 200 1041 254
Ocular Corneal deposit 13 500 340 173
Yisual disturvance 18 519 224 142 ’

* Values represent dose ana duration of treatment when therapy was
discontinued Data Visted for all patients experiencing ADR, 1ncluding
primary and contributory reasons for termination

sy
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TABLE 65 ONSET OF ADR vs. DOSE AND DURATION OF TREATMENT FOR ADR
(Detalled Study)

"MEAN
MEAN DURATION
NO TOD* OF THERAPY
BUDY SYSTEHM PTS (MG/D) (DAYS)*
Qcular
Corneal deposits, Pigment, 79 431 184
Degen
Visual disturp, Distort 21 444 305
Neurological
Malaise, Fatigue 21 819 N7
Aonl Invol Mov [E) o 147
| Coord 14 511 2bo
Abnl Gait 13 854 126
Dizziness, iddiness 12 724 90
Gastrointestinal
‘ Nausea, Vomiting 32 742 65
Constipation 12 640 20
Dermatological
Solar Dermatitis 22 414 291
Thyroid
Hypothyroidism 4 375 N A
Hyperthyroildism < 500 N A

Cardiovascular
Congestive heart failure b 500 139
Cardlac arrnythin*as 720 57
SA nude dysfunction BUO 13

& U

*Values represent doses and duration of treatment at tne onset of symptoms
N A = ndot availlable

L Lapuratory Tests }

Tne laporatory tests 1nciuded routine blood tests (blochemical

and hematology), liver functivn tests, tnyroid function tests, l
cnest X-ray, and electrocardiogrdm (ECG) No clinically !
significant aonormalities were fcund 1n the routine plood !
analysis  The remaining lapboratory tests are discussed oelow §

R P



>
P s
3

Page 124 - NDA 18-972

. 1 Liver Function Tests

wnen laboratory tests of all patients were evaluated,
minor elevations of SGOT, oviirubin, and alkaline
» phospnatase were noted whicn decreased sponianeously 1n
most patients while continuing treatment (refer to Taole

60o) Tue 1solated elevations seen (see above) were not
reflected tn a consistent mean change

TABLE 60 LIVER FUNCTION TESTS (Detailed Study)

o Bilirubin* No Alk Phos* No SGOT*
DURATION OF RX Pts (mgt) Pts (1u/1) Pts (1u/1)
Baseline 186 0 64+0.03 189 94 b+3.1 198 33 b5 4
Loading Phase {Days)

1-7 25 057+0 09 26 91 U4 3 32 42 2411 4

\ 8-14 38 0 65+0 13 38 83 I35 o 43 35 1+6 5

greater tnan 14 62 ¢ 56+0 03 67 97 148 0 69 32 b+l 3
Maint Pnase {Mos)

less than or 150 0 63+0 03 161 96 6+3 1 iod 43 142 4

equal to 6
greater than 6 100 0 75+0 08 N0 112 8+7 1 1y 54 6+6 8

' less than or
equal to 1¢

greater than 12 48 U 56+0.03 49 93 9+4,6 49 38 443 1

less than or B

s bl b

equal to 1d

greater tnan 18 23 0 /7140 11} 25 114 548 6 26 40 745 4
less than or ‘
equal to 24 |
greater than 24 18 0 80+0 19 1y 103 2+10 4 19 47 2+d 4 i
i
*Mean + SEM :
i

2 Tnyroid Function Tests

Thyroid functlon tests obtained 1n the Detsiled Study
showed a consideraple increase of rT3, a modest !
increase 1n T4, and no apprecirable change In T3

Taole 67 summarizes the resclts
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TABLE 67  THYROID FUNCTION TESTS (Detailed Study)

No. T4 No. T3 No rTa
Duration of RX Pts. {ng/d1) Pts  (ng/d1) Pts (ng/d1)
BaseTine 122 8.4340.20 &3 1138+ 0 4l KA TN

Loading Phase (Days)

1.7 20 8.80+0.33 14 69.4410.0 11 42,045.2
8-, 10 9.71%0.58 14 95 6¥6.0 7 32 637 3
greater than 14 41 10.8240.49 36 138.2-40.2 28  133.5435 1

Maint Phase (Mos)

1ess than 100 10,6340 30 89 108.3:4.4 54 yf.2+16.9
or equal to 6

greater than 6 ] 11.2940,31 72 107.7+3.9 44 73.2+4.3
less than or
equal tp 12

greater than 12 39 11 18+0.62 32 108 2+5.2 14 86 4+3 6
less than or

equal to 18

greater than 18 23 9 53+0.73 20 126.2#31.1 1 1.1
less than or
equal to 24

greater than 24 16 10.2041 43 12 88 2+11.5 1 31

3 Chest X-Ray Results

Chest X rays were reviewed for the presence of
interstitia) infiltrates, for opacities not stated to be
interstitial, diffuse or attributed to CHF, and for
changes described as due to CHF  No* all patients had
baseline and trzatment chest X-ray reports, only 429 of
1024 patients in the Global Survey and 229 of 241
patfents in the Detailed Study had chest X-ray reports.
These are sumnarized as follows

TABLE 68  CHEST X-RAY ABNORMALITIES DEVELOPED ON AMIODARONL*

ho. Pts.
Total With Normal

Chest X-Ray Abnormality No Pts. Baseline CXR
Global Survey
Interstitial Infiltrate 26 13
Opacity 33 13
CHF 21 1
Detailed Study
Infiltrate 16 6

*Abnormality not present on baseline CXR, but present an amiodarore

iy
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. 4, €Electrocardiograpnic Results

3
Electrocardiograpnic cnanges 1n the Detailled Study were ﬁ
evaluated and are summarized in Table bYy. é Q
» TABLE b3  EFFECTS OF AMIODARONE ON ECG ¢
(Detailed Study) g
Vent 3
No Rate PR QRS QT %
! Study Pnase Pts (bpm) (sec) (sec) (sec) é
’ g
Baseline 213 81 o 018 010 0 40 P
Loading 113 69.9 0 20 011 045 2
Maintenance 172 65 9 0.21 01 0.45 g
*)Tc cnanges were not calculated )
As seen from Table 69, tnere was a 20% dectease 1n sinus ’
rate and 10% increase 1n QT and PR 1atervals
) D Deaths
Since amiodarone was used 1n patients with severe cardiac
a1sease and 11fe-tnreatening arrnythmias unresponsive to other
medications, 1t was expected that a number of
amiodarone-treated patients would die bacause of tne ;
Jnderlying disease,
Amoag tne 4802 patients 1n the Glooal Survey, o2b (13%) died
while taking amiodarone Tanle 70 lists the primary cause of

death according to bedy system

TABLE 70  PRIMARY CAUSE OF DEATH

Cause No., of % of % of
Pts Pts Treated Daatns !
(n=4802) {n=025) 3
Cardiovascular 5u0 10 4% 80 0%
Respiratory 47 1 0% 7 5%
{ereorovascular 1y 0.4% 5 0%
Cancer 10 0 2% | 6%
Miscel laneous 4y 1 0% 7 8%
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Host deatns (B80%) were due to cardiovascular causes The
nigher percentage of deatns due to cardiovascular cause
reflect tne severity of the underlying disease 1n this
patient population, These are summarized 15 Taple 71

TABLE 71  PRIMARY CARDIOVASCULAR CAUSES OF EATH

L
Lo R P LA BN
A

Cause No
Pt %
Ventricular arrhytnmias, unwitnessed/sudden deatn 274 ,?
Pump failure (CHF and snock) 138 §
Acute 1schemic heart failure 43 ¥
Miscelldaneous cardiovascular causes 40 2
‘4

Among the 62> deatns, 8b were listed as “respirato:y"
causes {primary or contrioutory), 57 of them Showing an
infectious, sronchial or hemodynamic etiology, whereas 29
cases were presented as potential amiodarone toxicity or
etiology not definitely established These casas were

) reviewed 1n detail and were judged as propably dua to
pulmonary edema (11 cases), pneumonia {3 cases) or
Fiprosis/alveolitis (15 cases) Only the latter wer
considered 1ikely cases of puimonary toxicity

It 1s difficult to determine the numoer of patients with
drug-related deatns  Amiodarone-related exa~erpation of
arrhythmia was ooserved 1a one death 1n tne Glepat

Survey In addition, there was a total of 21 deaths
related to pneumonitis (15 patients died on tnerapy and 6
died after discontinuing amiodarone) Therefore, of 4802
patients treated, a total of 22 (0 5%) died of a !
drug-related cause

F conclvsions

On tne basis of tne Global Survey of 4802 patients which
supplted data on 399 patients who discontinued amrodarone
treatment because of an idverse drug reacticn (ADR) and 625 Tos
wno died during such tnerapy, the petailed Study of 24)

patients, the dason survey, a litecature review, and the

Frencn expertence, tne following conclustons can be made

Tne Detailed Study indicated tnat ADR occurred frequently (175

of 241 patients, or 731, developed one or more ADR), but these

usually 1mproved witn dosage reduction  However, 14 of the ;
241 patients (5 8%) did require temporary withdrawal of

amtodarone and 17 (7 13), permanent withdrawal because of {

ADR  Dtner experience shows a simidar very nigh rate ot ADR i
witn d?scontinuation rates of about 15%
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The most common ADR among the ¢41 patients were corneal
microdepasits {10Y patients or 44 4%) Only 2 of tnese
required discontinuation of treatment pecause of visual
disturoance In tne Glooal Survey 33 of the 4802 patients

(0 7%) discontinued therapy because of ocular ADR, usualily
because of visual disturbance praoaoly related ta tne corneal
deposits  In general, tne ocular ADR were mild and well
tolerdated, and less than 1% of patients had to discontinue
amiodarpne treatment

Neurvlogical ADR were commonly regc~tzd {4J-io 60% of patients
on amiodarone) Tnese were dose-related, often occurring
during tne loading phase, and usually responded to dose
reduction  In the Detatled Study 116 of the 241 pattents

(48 11) developed neurological side effects (malaise, fatigue,
tremor, etc ) but none reguired discontinuation of treatment
Amonyg the 399 patients in tne Global Survey whose therap, was
Interrupted pecause of an ADR, 71 nad neurological ADR as the
primary cause for treatment discontinuation

A third common class of side effects 1nvolvea the
yastrointestinal system Sixty-seven patients (28%) 1n the
Detailed Study reported GI ADR, but only 2 (0 d%) required
termination of therapy. These ADR included nausea, vomting,
anorexia and constipation Usually patients responded to
dosage reduction and/or symptomatic treatment In the Glooal
Survey 34 of the 399 patients who discontinued treatment were
J1sted to have G1 ADR as the primary cause As with the
neurological ADR, the Gl side effects tended to jccur early
during amiodarone treatment, and were possibly related to the
nigh loading dosage regimen

Dermatological ADR also occurred fairly frequently during
amiodarone treatment In tne Detailed Study 44 patients (18%)
developed skin side effects with 22 of these being
photosensitivity  Slate-gray di.coloration nf the skin
occurred less frequentiy, and appeared to be related to tne
total cumulative dose and duration of treatment Wnereas no
patient 1n the Detailed Study required termination of
treatment, 21 patients (0 4%) 1n the Global Survey
discontinued amioddrone because of dermatological ADR

rfore 1mportant were the cardiovascular and pulmonary AOR
assoclated witn amiodarone [n tne Detailed Study 33 patients
(13 7%) developed cardiovascular ADR, including 6 (2 5%) who
nad an aggravation of tneir arrnytnmia In tne Global Survey
37 patients (2%) developed cardiovascular side effects wnicn
required termination of treatment Recognizing that patients
treated with amicdarone nad severe, often I fe-tnreatening
arrnythmias, amiodarone has a tavorable cardiovascular safety
profile  Tnis s further corroborated by the literature,
wWnich reports exacerbation rates of up to 5%

FN -

- MT ShreHisers
S gl

@t NoeXidllido N B Lo

3




TOT L~

Page 129 - NDA 18-972

Tne second serious and potentialiy }ife-tnreatening ADR s
pulmonary toxicity In tne Detailed Study, 5 patients (2 1%)
developed pneumonitis Two of these temporarily discon.inued
treatment, and were recnallenged, whereas 3 permanently
terminated therapy QOrc ¢f the latter 3 patients died 2
months after witndrawal of amiodarone Therefore, tne
1ncidence of death due to amiodarone pneumonitis was one of
241 patients (0 4%) In tne Glopal Survey, 110 patients witn
pulmonary toxicity (apout 2%) and 15 deaths due to pulmonary
fibrosis-alveolit1s were 1dentified among the 4802 patients
In addi1tion, 95 natients (0 2%) discontinued treatment because
of pulmonary toxicity probably induced by amiodarone Six of
these patients suvsequently died ater treatment was
withdrawn, Tnerefore, 1a the Global Suyrvey a total of 21
deatns (0 4%) occurred whicn could be attributed to pulmonary
toxicity of amiodarone ;

A review of publisthed and unpuolished cazes of pulmonary
disease among patients on amiodarone was performed by Sanof1
Pharmaceuticals (France) Among 102 cases of pulinonary
symptoms, data 1n 34 suggested an association to amiodarone
treatment Five of these 54 patients dyed of pulmcnary
toxicity, althougn 3 of the 5 deaths were not clearly or
solely preuaonitis

Altaouyn puimonary toxicitv seemed to be associated witn a
nrgn dally dosage regimen (yreater than or equal to

00U mg/day) and with chronic treatment (greater tnan o+ equal
to 6 months), tne European data indicated that pneumonitis
also deveioped witn lower doses (less tnan or equal to 400
mg/day)

Considerably nigher rates of pulmonary toxicity have been
reported py others, 4-7% by Heger, Fogoros, Peter and McGavern
(atl 1983), 13% wn the Mason survey, 15% oy oagrao, 6% by
Porterfield, and 11% by Anastasicu-Nana Diffysion capacity
abnormalities may oe more comwon still and many prove a means
of early diagnosts Patients clearly should pe monitored
closely for tnis complication as 1t has proved fatal in
roughly 10% of cases

Amiodarone freguentiy 1nduced minor changes in liver function
tests, and rarely (less than 0 5%) di1d tne nepatic ADR require
termination of treatwent  Published reports of severe toxic

reactions do exist, nowever, aithough this appears to be rare

Changes 1n thyroid tunction tests frequently occurred among
patients on amiodarone (elevated serum Tg and reverse T3

and decrease In serum T3}, but less than 2% of the patients
1n tne Detavied Study developed any clinical thyroid disorder
(nypo- and hypertnyrordism) and less than 0 5% of patients 1in
the Detatlied Study and Gloval Survey required discontinuation
of am odarone A recent report, however descriped
nypothyroidism in 8% of patients, nypertnyroidism in ¢ 5%
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In suinmary, tne ADR assoctated witn amiodarone were freguent
and varied Althougn they were tolerated by tnese populations
with life-tnreatening arrhythmias and proved reversible with
dosage adjustment or discontinuation, they appear to represent
a sigmificant degree of unpleasantness The serious,

» 11fe~tnreatening ADR encountered were aggravation of the
arrnytnmia (as often as 5%, prcoanly no worse than alternative
agents) and puimonary toxicity

VIII ADVISORY COMMITTEE REVIEW

[ On June 19, 1934, the Cardiovascular and Renal Drug Advisory
. Committee unanimously recommended approval of amiedarone for use in

patients witn life-threatening cardiac arrhytamias tnat do not
respond to conventional therapy

IX LABELING

A copy of tne lapeling 1s attacned

neadk
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SUMMARY OF PHARMACOKINETIC/PHARMACODYMAMIC STUDIES WITH AMIODARONE

Investigator Design (subjects/dose) Assay Results
V) Anastastou Nana Single dose of A HeLe Mean + SD

et 3l . tv - 150 mg (N=8) fv - po

Int J Clin po - 200 to 400 mg gu-a; ]N-\Z;

Pharmacol Ther (N=13) etim t)2 (hr) 2 0090 * 525

Tox 20 524 1982 {4 subject. recetfved Vg4 (l/kg{ 126+ 04, 631 + 449
both tv and po with clearance 197 97 ¥ 53 26 284 23 ¥ 112 Q2
a2 to 4 wk washout {ml/min)
between dosing) AUC {mgémin/1) 465 +428 155 0 + 1131

% btoavailability H>+126

Concluston Large intersubject varfability
Low bfoavaflability allegedly due
to poor absorption

A=Amiodarone
ty2 = haif-life

Vg = vol of distribution

AUC = area under the plasma conc-time curve
HPLC = high pressure 1iquid chromatography
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SUMMARY OF PHARMACOK IMETIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator Design (subjects/dose) Assay Rosults
(Mean + 5D)

2)  Andreasen, et al N=7 patients HPLC { Imit of senst Single dose Oral i
Eur J Cidin Two-way crossover A tit 01 mg/1) Toex TIe29hs
Pharmacol 400 mg t v over 2 min Bloavatlability 431 + 191
19 293, 1981 and -

Cordarone 400 mg single V4 400 1
oral dose

2-4 day washout between Large Iatersubject varfabiiity

dosing

A, 200 mg qBh p o
{up tc 1 month dosiny)

ti/72 elimtnatior 13 7 days (after 100 mg tid N 1)
Multiple dosing - 200 m1 q8h
Troqu Tevels 033 1770 mg/l after | wk 0 75-

2 84 mg/ after one month

After t v dose no uncnanged A found in urine
Urinary 1 excretion was 5% of the oral dose

Quantitative protetin binding cculd not be dete~mined by
equiltibrium dialysis, but w25 characterized as strong

High concentration $n bile [N<1) suggests ente-ohepatic
circulation
RBC conc of A = 60G% of plasma conc

A=Aafodarone

Taax = time to peak plasma conc -

ty1,2 = half-life

¥g = vol of distributfon

AUC = area under the plasmz conr time cyrve
HPLLC = high press) re liquid chromatography
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SUMMARY OF PHARMACOKIN:TIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Invest.gator Design (subjects/dose) Assay Results
3; Bonatt, et al S renal patients under- HPLC EVim tV/c mean ¢ S D (“rs)
N Engl J Med qoing hemodfalysis were normat subjects rena] patients
308 966 1983 compared to 5 norma’ T+ LK :g K I
volunteers after receiving Mo amiodarone in dtalysis fluid or dislyzer
a single § v bolus of A membrane
150 mg Conclusign Pattents with renal failure have
no changes in amiodarone elimination when
compared to norma volunteers Amiudarone is
not dialyzable
4)a) Boppana et al 64 patfents 12 with supra- HPI C 29 patients reported 36 side effects A mean steady-state
Clin Pharmacol ventricular arrhytheias Jdimit of sensftivity plasma concentration ¢ Avas 31 +1 2 mg/1 (N=26)
Ther (V1) of 01 mg/1) in patients with side effects vs 23 + 1 3 mg/1 (N=38)

33 209, 1983

b) Rotmensch, et al
PACE 6 1327 1983

Rotmensch et al
J Am Coll Cardfol
1 630, 1983

—

<

52 with ventricular
arrhythmias (VY)

tor those free of stde effects

11/12 patients (92%) had no recurrence of SYT at placma
concentrations of ' 5 + 0 6 mg/! for DA

45/52 patients (87%) had 10 recurrence of ¥T at plasma
levels of 25 1 1 mg/} for Aand 15 +06 mg/?
for OA

A = Amiodarone

DA « Desethylamiodarone

HPLC = high pressure Yiquit chromategraphy
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SUMMARY OF PHARMALOK INET1C/PHARMACODYNANIC STUDIES WITH AMIODARONE

Investigator Design {subjects/dose) Assay Results
5) Broekhuysen a) &) patients tota) Measured radio-labeled - Slow b irreqular absorption
et at A oral 8 i v single '3[-»miodarone
Arch Int Pharma dose of 100 mg or ~ Low plasma conc = 1 to 2 mgl/l (for 300 wg/day)
codyn and Ther 150 mg

177 0, 1969

b) A, 100 ag tid pc for
7 days

¢} A, 300 to 600 my/day

Bioavatiabflity 50% (in rats)

- Urinary elimination at 24 hrs only 0 6 to 1 5% of dose

36 days after chronic dosing only 16 to 34% of total dose

pao for)lao tod yrs eliminated
{R=16)
- 12 equilibrium reached after chronic dosing 2 grams of
{p retained
6) Canada, et al H=§ pta - Single HPLC Single Dos  (Mean + SEM)
Curr Ther dose 800 mg A po {Yimit of sensitivity Taax * 1 70 + 0 35 mg))
Res Clin 0 05 ag/l)
Exp 30 968 K=12 pts - Multiple Tp =52 +086hr
1981 oral doses A 200-800 mg/
day for an average of Staw absorption Lpay 1s unrelated to dose
16 4 weeks intersub)ect variability

Steady state (Mean + SEN}

Tss =V 87 + 0 10 mg/1 for dose of 2 9 tn

11 7 mg/kg/day

Steady-state concentration correlated well with
da¥’y dose (r = 0 72 p less than 0 05)

Total clearance =« 1 40 + 0 3 al/mln

A = Amiodarone

Cmax = Deak plasma conc

Cgg * Steady-state plasma conc

HPLC = high pressure 11quid chromatagraphy
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SUMMARY OF PHP HACOKINETIC/PHARMACODYNAMIC STUDYES MITH AMIODARONE

Investigator Design (subjects/dose) Assay Results
7) Candelpergher, Gravid female HPLC Limited transplacental transfer cord blood
et al during last 3 months {limit of sensitivity A = 25% & DA = S0% of maternal levels Infant
6 1tal Cardiol of pregnancy recelved 0 02 mg/1) had some ECG changes and bradycardia
12 79 1982 A, 200 mgfday
8) Debbas, ot al 1) Ten patient. not on NPLC for tissue Good correlation between
Eur J Clin amiodarone and plasma levels 1) amyocardial concentration and dose (r2 + 0 9C)
Invest 13 123, 2}  Twenty patients on A, 2) wmyocardial and plasma leveis {rp = 0 93}
1983 200 mg/day far greater 3) dose and plasma levels (ro = 6 95)
than 3 mos 4% No diffe-ence between atr%al and ventricular
3) Ten patients tissue levels {p greater than G 05,
on A, 400 wmg/day for
5 out of 7 days for
greater than 3 mos
Measured plasma and tissue
concentrations of dvug
9) Debbdas, et al Nine patients on A, 200 to HPLC for tissue and 1) Significant lengthening of QT after A from
Proc 8r Cardiac 400 mg/day for at lea.t plasma levels 454434 msec to 533+61 msec {p less than 0 01)
Soc p 297 3 mos QT prolongation - -
1983 ys tissue and plasma levels 2} 6ood correlation between plasma tevels and
were evaluated myocardial levels (rp = 0 85)
3) Good correlation betweer percentage increase

fn Q¢ with myocardial rp = 0 93) and plasma
{r2 = 0 84) levels

A = Amiodarone
DA = Desethylamiodarone
HPLC = high pressure 1iquid chromatography
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SUMMARY OF PHARMACCK INETIC/PHARMACODYHAM C STUDIES WITH AMIODARONE
b4
Investigator Design (subjects/dose) Assay Results
. 10) Fraser, et al Two patients taking Nerve conduction s*udies Two patients developed severe sensory neuropathy aqd
{unpublisted amiodarone for greater than HPLC one patient had sensory symptoms with objective evidence
report) 18 mos , 400 to 600 mg/day of peripheral neuropathy after 18 19 and 30 months of
treatment with A
A1l patients had high serum concentrations especially of
DA (mean = 3 mg/})  Sural nerve blopsy showed con
centrations 80 times greater than in plasma (187 wg/kg wet
weight) compared to a mean of 43 mg/kg wet weight
fn patients without clinical evidence of neuropathy
Conclusion  Neuropathy 1s an effect of long-term treatment
with K assoctated with high concentrations ot A and DA
i1t 1s more common tn older patients
11) G&obbato et al 2 patients single oral dose HPLC - Salivary levels of A 7-fold less than plasma
Int J Clin of A, 6C0 mg had bile (1trit of se sitivity of
Pharm Res collected durfng surgery 01 mg/l) - Bile A conc , 10 to 30-fold greater than plasma
2 279 1982 - Bregst milk A conc aboyt the same as plasma
S patfents had saliva DA levels 2 fold greater than A Tevels in breast milk
Tevels measured
1 patient, chronic oral dosin
E A p200 ng)day had breast 9

rilk levels measured

A = Amiodarone
DA = Desethylamiodarone
HPLC = high pressure liguid chromatography

>
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SUMMARY OF PHARMACOKIHETIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator Design (subjects/dose) Assay Results
12) Graboys et al 121 patients with refractory HPLC Dose (mg) [ Plasma Conc {mg/\)}
% Am Heart J atrial tachycardias - 600- {1imit of sensitivity 200 65 18
ﬁ 106 873, 1983 1200 mg/day (loading) for 0 05 mg/) 400 49 22
¢ P 5-7 days - 200 600 mg/day 600 7 34
A (maintenance) Patlents with AF had plasma canc from 0 5 to 6 O
£ mg/1 (mean 2 0 mg/1) and those with XT 0 9 to
i 4 4 mg/t (mean ) 9 mg/1)
13) Raffajee et al Single dose, 8008 mg, A HPLC Bloavallability approximately 50%
Circulation 64 po (N=9) {11mit of sensitivity
263 198° 0 05 mg/1) Stpgle dose Cpax ©f A =28 7 7 mg/l
abstract
Chronic dosing Steady state conc (Css}of A=07 -26 mg/l achieved in

(“‘55)5-4 7feks after dosing Efficacy achieved at 1 to
mg
ty2 of elimination = 13 60 days {N=3)

Conclusion - Nonftoring of A lave:s {s useful in management
of pattients

A = Miodarone

Caax ™ Peak plassa conc

ty/2 = half-1ife

HP{S = high pressure 1iquid chromatography
AF = atrial fibrillation

S¥T = supraventricular tachycardia
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SUMMARY OF PHARMACOKINETIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator Design {subjects/dose) Rssay Results
At-1al Ta-hycardfa Patients
14) Haffajee, et al V22 patients treatad with A HPLC 41 of 48 patients with atrial fib-flutter {851) responded on
¢ Circulation 67 for 1 5 - 53 mos (mean 9 3 mean maintenance doses of 3492122 my/day {mean duration of
1347, 1983 mes ) for atrial and 10 mos )} Mon-responders had simi‘ar doses of 4604135 mg/day

ventricular tachycardias (vT)

Serum concentrations were the same 1 5406 vs 17 07 mg/1
for responders vs non-responuers, respectively Four
patients relapsed when serum levels feli below 2 1 mg/l

Ventricular Tachycardia Patients

Four patfents with PES-inducible atrial fib-flutter

tould not be ‘nduced when serum levels were greater than

1 D mg/t 38 of 50 patients with ¥T responded (763) on a mean
dose of 371+145 ag/day following B days to 4 weeks of high oral
loading Non-responders had a mean maintenance

dose of 5004175 mg/day

Serum levels of A were simidar for both responders
(1 840 7 mg/1) and nor resporders (1 9407 mg/1)
Serun levels below | 0§ mg/} caused recurrence of
arrhythaia in 3 responders

Stde effects increased when serum levels were greater than or
equal 2 5 mg/:

A = Aszfodarone
HPLC = high pres.ure liquid chromatagrapry

»

[ S



SCATHRTION SRS ANE N A YR T L TR,

L

Page 140 - NDA 18-972

SUMMARY JF PHARMACOK JNETIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator Design (subjects/dose) Assay Results
15) Harrts et al 70 natients HPLC ) DA
Circulation A, 200 to 1200 mg/day {Vimit of sensitivity Steady state
64 263 1981 po 01 mg/1) concentrz*ions (mg/l) 02-52 03-47
abstract ty2 elim  (days) 52 60

Conclusicn  Good correlation between dose and plasma
evels, poor correlation between efficacy (fncreased PR
and RR intervals) and plasma levels Good correlation
tetween side effects ani plasma levels

16) Harris, et a}
Postgrad Med
J 59 42, 1983
abstract

2 patients with chronic
renal failure, one on
peritoneal dialysis, A,
800 mg/day po for 1 week
then 200 my/day one on
hemodialysis, A 400 mg/day
p o for one month

10 patients with normal
renal function

HPLC
(Vimit of sensitivity
of 5 ug/l)

Renal patients - A & DA concentrations were within
normal range for dose and did not fluctuate during
dialysis Dialysate had nu drug detected

Rat‘o DA/A ©) O same ratio as seen in patients
with norm:! renal fuynctfon

In 10 additional patients - urinary concentrations of
AL DR very low

Conclusfon  Since renal route 1s not {mportant for
elTnTnation of drug A is a good drug to use in the
renally impaired

A = pmiodarone

DA = [Desethylamiodarone

ty/2 = half-1ife

HPLC = high pressure 1i1quid chromategraphy
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SUMMARY OF PHARMACOKINETIC/PHARMACODYNAMIC STUDBIES ¥'Ty AMTODARUNE

Bestgn (subjects/dose)

Results

17) Harrfs et al 140 patfents retraspective
review of side effects

A = 100 to 1200 mg/day
{mean = 350 mg/day

for up to 2 years)

(1Imit of sensitivity
of 01 to 0 005

TN ALY MM R rongel s

- Orug levels correlated well with dose

~ Side effects which were dose rejated liver enzyme
abrormalities

- Side effects which we-e dose and duration-related
corneal micro deposits factal pigmentation

~ Side effects unrelated to dose thyroid sbnormalities
periphera’ neurapathy
~ Unknown relattonship pulmomary flarosis?

However all side effects except myxedema
resolved ypon discontinuation of therapy

Desethyl amiodarone
HPLL ~ high pressure Tiquid chromatography
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SUMMARY OF PHARMACOKINETIC/T (ARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator De< gn (subjects/dose) Assay Result
18) Meger, et a) Measured plasma & red HPLC A =30 mg/l
3) Circulation cell hemolysate {RCH® plasma (N=55) DA = 2 43 mg/)
66 223 1982 levels of A & DA
abstract 55 patients recefving
3 mean oral A dose of 444 mg/day
¢ for at least ! month A =1 58 mg/t
N b) Am Heart J Loadirg doses adain‘stered were RCH (H=28) OA = 3 65 mg/}
s 106 931, 800 or 1600 mg/day for 15 days
1983 fn 14 pattents with ¥T or ¥F Of 28 patfents receiv? g similar doses adverse
effects (ADR)} occurred in 9 patients 19 patients
4 were free of side effects
& 19 pts free
¢ 9 pts with ADR of ADR
i RCH conc K =2 65 mg/T K= 078 mg/)
. DA = 6 55 mg/ D} = 2 28 mgN!
Conclusion Concentratfons of A &4 DA in RCH may repre-
& sent intracellular or membrane-bound drug
% and may be marker for ADR
i There was a direct relationship between the
f size of the lafly loading dose (800 or 1600 mg)
and plasma conc DA was less present during
v initial days of therapy
<
by
? A = Asiodarone
DA = Desethylamfodarone
HPLC « high pressure 1iquid Cnrumatography
¥T « ventriciiar tachycardia
¥F = ventricular fibrillation
IS
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SUMMARY OF PHARMACOKINETIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator

Design (subjects/dose)

Assay

Results

19) Holt, et al
Proc Int
Sympos fua
Sydney 1982

A, 200 mg/day (N=101)
A 400 mg/” 'N=75) &
A 600 mg/day (K=18)
chronic oral dosing

HPLC {1imit of
sensitivity
01 mg/)

to 5 ug/l)

Good linearity between dose and piasma concentrations

in the range of 2u0 to 600 mg/duy
Mean ratio across all doses of DA/A

during chronic treatment

108 + 033 (D)

(Storey et al Ther Orug Monitoring 4 385 (1982) has
used thisTrat¥o of DA/A as a guide to drug compliance)

20) a) Holt et al
J M Coll Cardiol
1 630 1983

b) Adsms et al
Sympos fum

Br Cardiol

Soc 25 1982
abstract

Tissue from 3 patients
during surgery 5
autopsy patfients

HPLC
{(Ymit of sensitivity
of 0 1 mg/kg wet weight
with 100 mg tissue
sample)

Except for fat tissue concentrations of DA were greater tnan A

Ratio of A/DA for
fat ~ 4 8

plasma 0 82

other 1issue = 0 28

Drug accumulation was greatest in fat

Tiver 1lung and spleen

21) Holt, et al
Proc Int
Sympos fum,
Sydney 1982

4 patfents with faclal
pigmwentation bfiopsy
of affected & non-
affected skin

HPLC
{11mit of sensitivity
of 0 1 mg/kg wet
weight)

Ten-fold higher concentrations of DA & A in affected

skin (DA greater than A)

A = Amiodarone
OA wcsethyfamfodarone




¥
8
i
S
&
b4
H
¥
1
H

Page 142 - NDA 18-972

SUMMAPY OF PHARMACOKIMETIC/PHARMACODYNAMIC STUDIES WITH AMIODARONE

Investigator Design (subjects,dose) Assay Results
22) Holt, et al 15 patients had HPLC - ®"free salivary levels (mean +5D) of drug were
proc Int salivary levels f1init of sensitivi y of 2 4247 43 mg/1 -
Svanos fus 5 ug/1)
Syrdey 1982 protein binding - Strongly protein bound (exact T was difficult to determine)
Mean + 3D
23) Holt et al Six healthy volunteers HPLC gral Cordarone? Tordarone X3
An Heart J 3-way crossover, {(11mit of sensitivity BYsavatlabitity + ] 3516 1]
106 840, single 400 mg dose of A 5 ug/l) Absorption time 653406 hrs 5773 0hrs
1983 Incomplete absorption across GI mucosa rather than

1)

2}
3)

Cordaronel (oral
formulation used in

formulation used UK)

first-pass metabolism probably accounts for low biv
avaflabflity

iv

Rean-total clearance of A 8 6) + 88 i/n
elimination tyyp of A 24 6 + 11 T days (brphasic
elimination)

Nean-olood/plasma ratlo at 2 5 mgft of A
073+006

Metsbolite (DA) had similar elimination ty;2 suggesting
formation ~ate-1imited kinetics

A = Amlodarone

CA = Desethylamiodarone

ty/2 = half-life
HP{.C

= high pressure 1{quid chromatography
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SUMMARY OF PMARMACO) INETIC/PHARMACODYMAMIC STUDIES WITH AMIODARONE

Investigator Desfgn “subjects/dose) Assay Results
24) Holt et al 8 patients HPLC initial decline by half in blood l-vels over ¢ 5 to 10 days
Am Heart J hronic oral dosing {(1mit of sensitivity post-drug (N=4)
106 840 1983 with A (more than of 5 ug/ml) - rebound at approximately 20 days (N &)

8 months)

elim t},, (days) mean - SD fo- A 526 +2 4
(range Zg-107 days) and for DA 61 2+31 1 (range
20 118 days) (N~8) =

In patfent with ty,2 of 10 days antiarrhythmic effect
continued for 18 weeks

Conclusion biphasic elimination after chronic dosing

25) Holt et ay 2~ patients treated with hPLC, RIA for rTh

J Clin Pharm chronfc A fer at least {reverse T3)
Ther 35 247 3 mo

1984

abstract 17 patients recelving

ct ronfc antidepressant therapy

22 patients suffering from
acute drug ov rdose

20 normal volunteers

rT3 increased In patients treated with A however these
overlapped with tevels of rT3 11 patients not under amiodarone

treatment

Trere was no significant difference between patfents mean
rT3 who were controlled or not controlled for their
arrhythmta during dose titration with A

A = Amtodsrone
DA = Desethylamiodarone
tys2 = half-life

r13 = reverse T3

PLC = high pressure liquid chromatography
lk = rad?olu-une assay 9
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SUMMARY OF PHARMACOX INETIC/PHARMACODYNAMEC STUDIES WITH ANIODARONE
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Investigator Design {subjects/dose) Assay Results
{Mean ; sD)
Single oral dose Multiple dosirg Multiple gostn
TIU%‘TEUﬁ_ng Eﬁﬁ-lgf@ mg/d.y 565-|856 ng mainlenaqce
(N=6) 2.8 wks 2 8 wks
(n=12} {H=4)
26) Kannan et al a} Single orpl dose A, HPLC Agr = 53 + 12 yrs Age = 67 + 5 yrs by 6 wks ratio of
Clin Pharmacol 1400-1800 mg/day, (Vim't of sensitivity Mt = 87 + 24 kg Wt =97 ¥ 4 kg metabolite to A = 350%
Ther 31 438, 1982 (R=6) 0 05 ug/al) gose = 1500 + 163 my Jose = 750 + 165 mg

b) Repea‘ed oral
dosing, ’-8 wks

} (11'12)
¢} A 5 mg/kg single
1 v dose (N=1

Tw

Cuax =69 4 2 mg/)

Toax =49 +1 2hr

Css toading = 3 B4 +

1
%szznggétenance *=) 08 +

1/2a ¢ «25+09hr 0 V1 mg/)
1728 = 7 2 + 5 0 f» 800-1800 mg,day yration of matnt = 39 &
* te }

t124 = 29 & 19 day<

Conclusion Moni oring of A levels is not
use¥ul in therapeutic management of patTeats

. AeAmiodarone
Css = steady-state plasms conc
x “ peak plasma conc

Tmax * time to peak plasma conc
t172 = half-life
HPLC = high pressure ligqu‘d chromatography
faeumle . - - a - -

)
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H
g’ SUMMARY OF PHARMACOK INLTIC/PHARNACODYNAMIC STULDIES WITH AMIODARONE .
B

3 Investigator Design (subdjects/dose} Assay Results
i 2?) Lalloz et al In vitro protein binding filtratton of Aatodarone is strongly and highly bound (96%) by albumin
H J Pharm Pharmaco} 1251 ymiodarone and O-lipoprotein It does not interfere with dinding of

36 366,1984 digoxfa or warfarfn  Reduced biading of 125 A to albumin
; - equilipnrium dlalysts was caused by quinidine amitriplyline cefazolin and palmitate

PO |
28) MHcKenna, et al Gravid female - last HPLC

Am } Cardio) month of pregaancy (Vimit of sensitivity Limited transplacental transfer of drug (cord blood 0)5 and

: 51 1231, 1983 received A, 400 myg/ of 5 ug/1) 251 of maternal levels for A and DA, respect’vely)
day Infant Apgar = 9
Breast mflk  high and variable concentra*tons {A greater than DA)

H These levels tncreased 2 to 9 weebs post partum
% 29) Mostow, et al Correlation of plasma HPLC Significant reduct on in VT and VE when plasma A

Circulattion conc of A with control concentrations greater than ' 5 mg/l

66 223, 1982 of PVC's, patred ventric-
i abstract ular complexes {VE's),

& ventricular tachy-
cardia (VT)

1 A « Aaicdarone
¢ DR = Desethylamiodarone
HPLC = high pressure Viquid chromatography
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SUMMARY OF PHARMACOK)METIC/PHARMACODYNAMIC STUDIES WITiH AMTODARONE
}

Investigator Design {subjects dose) Assay Results
30) Pitcher et al Gravid female - last month HPLC Limited transplacental traasfe- cord blcod A - 10X and
Lancet 1 597, of pregnancy received A (1imit of sensitivity DA = 27% of maternal level,
1983 of 59/}
Breast milk concentration or 2nd and 31d Jday post
partum - A =05 01 8 mg/!
- DA ~04 to1 8 mg/}
31) Riva et al a)  Single oral dose of A HPLL iv
J Cardiovasc 400 =g, 3 normal vol BTexponential ellmfnattor with a prominent
Pharwacol and 3 patients distribution phase
4 264, 1982 volume of distribution = 9 26-21 05 1/kg
b) Single t v dose of A, Vo = 0 98-2 33 1/kg (Yarge volume of
J normal vo! - 150 mg d?strlbution 4 low V. inter tissue

and 3 patients - 5 mg/kg distribution)
elim tys2 = 11 6 to 20 7 hrs {underestimated)
c) Mtiple dose of &, p o
200 mg/day, 3 patients Efo_
ocavailabtlity - 22-56%
me ® 2.1 hr
Cqs trough = O 038-0 305 mg/’

Conclusior «inetics of norra: subjects and pattants
zre sinilar

A = Aafodarone

DA = Desethylam‘odarone

Ces = Steady-state plasma conc

Tmax ™ time to peak plasma conc

ty72 = half-life

MP(% = high p essure 1iquid chromatography
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pesign (subjects/dose)

Assay

Results

Investigator
*
g 32) Staublf et a1
Eur J Clin
¢ Pharmacol 24
435 1983

Seventeen patients on
tong term amicdarone

§ mg/kg/day mairtenance
dose {Z 1 to 9 3 mg/%g}
for 150 te 880 days

[ii434
for amiodarone
Redox reaction for
measurement of In-
organic fodide and
arganfc {odine

Steady state plasma concentrations of A ranged from
065 to5 7 umel/l {0 44 to 1 83 ag/l) for & 3 to
9 mg/kg dose At steady state serum levels were
directly proportional to gose S mg/kg had average

Yevel of A of 25 wmol/) {} 7 mg/})

The elimination t1/2, ranged from 21 to 78 days

for A {(mean 41419 days) For KAl (nonamiodarone
{odine) tra tT/2, ranqed from 24 to 160 days (mean

64443 days)

Contral @ arrhythtmia was satisfactory in {2 patients
with serum levels greater than 1 S umol/l (1 0 my/ )

Side effects occurred at A levels greater than 4 0 umol/
{2 8 mg/1}  Thyrold abncrmal itles were unrelated

to dose

313} Studer et 2l
Syrpos tun
urich 1979

Stx healthy vol

A 400 =g single

oral dose

10 patients chronte
dostng with A

Unlabeled {2~
aeasured
{$norganic and
arganic {odine)

- Raxtmum resorption gccurred in 3 to 7 hrs

Orgenic & ingrganic Ip levels still increased after

$6 ays post-single dose

- tyyz eltm of A = 14 by

- tyyz etla of I3 « 39 hrs
excretion via bils not urine

~ durino chrontc dosfng I3 uptake

excretion

A=Rmicdarone
tysz » half-life

HPLC « high oressure tiquid chromatography
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ADDITIONAL U S DATA

Introduction

Dr Douyldas Zipes, Professor of Medicine at the Indiana University Scnoo) of

Medicine, Indilanapolis, studied tne effects of amodarone 1n the treatment
of cardiac arrhythnias

Study Uesign

Patients witn severe, recurrent cardiac arrnytnmias were evaluated at
pase(ilne (pre-amiodargne phase} with contingous electrocardiographic
monitoring, electrophysioiogy study and an exercise test Amiodarone was
administered n 1nitial loading doses of 8U0-i6UU mg/day The patients were
evaluated after £ 1o 4 weeks and depending on tne response, the dose of
amiodarong was lowered to 400-6Uu mg/day, a second antiarrhytnmic agent was

added tv tne tredtment, or amiodarone treatment was discontinued Refer to
Table II ) for tne Study Schema

Demagrapnic Profile

A total of <30 patients (14] males, 49 females, age 5b + 12 years) with
ventricular tacnyarrnythmias were studied for a wean (+ SD) pericd of

13 + 14 months  Tnese patients weie ireated for ventricular fiorillation
(VF=04), sustained ventricular tachycardia (VT=114) or nonsustained

ventricular tacnycardia (VT=hs¢) Tne duration of arrnytnmia ranged from
1-156 montns (mean 16 montns)

The underlying caruiac diseases included

i1schem:¢ heart disease - 15b
cardiomyopatny - 43

primary electrical disease - 12
/divular neart disease - 10
witial vaive prolapse - 9
congenital hedrt disease - |

Prior to amiodarone, patients received an average of 4 (range 2-19)
antiayrnytnmic drugs per patieat  The teason for fatlure of the prior
antiarrhythmic medicatinn was the recurrence of VT and VF 1n tne rajority of
patients  UOne nhundred twenty-two patients nad electrical cardioversion
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Tne mean (+ SD) lefy vantr icular ejection fraction of tne patients studied

was U 33 + U 14 According to tne New York Heart Association criteria, the
functional classifications were as follows

Class number of patients
1 34
11 127
111 63
1v o

Some of tne patients descrived in this study are also included in the series
of 50 consecutive patients used 1n each ot the 5 centers included in tne NDA

Results

During a follow-up of 13 + 14 months (mean + S0), 140 of 240 patients {ol%)
continued amodarone treatment to tne end of the observation period
Amiodarone was witndrawn 1n 90 patients due to tne following reasons

N

Sudden cardilac deatn 22
Recurrent ventricular tachycarula 23
Death from neart failur. 22
Noncardiac adverse effects 20
Other effects 3

Thus, of 207 patients 1n whom outcome could be assessed, 44 died and 23 nad
recurrent VT  Depending on preference, tnis could pe described as 4
mortality of 21%, a fairlure rate (SD + recurrent VT) of Z22% or a farlure
rate (all death and recurrent VT) of 32%

Electrophysiologic studies were carried out n 129 patients Amiodarone
produced significaat prolongation of »Ci, AH interval, HY 1anterval, and
1nduced VT cycle length It prevented VT 1induction 1in 19 of 129 patients
{1v%), these patients subsequently had no recurrence of VI  1n the
remaining 110 patients VT was inducible  However, in 83 of 110 patients
(75%), VT d1d not recur Tnerefore, lonyg-term amiodarone treatment

(23 + 3 montns) nas cont.nued 1n these 102 (19 plus 83) patients The
results are sunmarized 1n Taole Il ¢

In addition, effects of amiodarone were studied 1n 74 patients with
supraventricular tacnyarrnythmia (SVT)  Fifty-six of 74 patients had atrial
fibrillation and 18 were treated for paroxysmal SVI (including WPW)
Amodarone was witndrawn 1n 3 patients due to side effects and one patient
dred Amioddrone was judged effective 1n thuse patients wno were elther
tolerant to therapy, had fu symptomatic recurrence, had ng arrhythmie on ECG
or had marxed reduction 1n fregquency and duration of epirsodes Amirdarone
was effective 1n b0 of 74 patients and I1neffective i1n 10, tnerapy was
discontinued 1n 3 patients decause of side effects and one patient died

For a summary of amiodarone raspunse n SYT patients, refer to Table II 3
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One or more udverse efrects occurred 1n 152 of 230 patients during
amiodarune tnerapy The cardiac adverse effects included aggravation of
VT-VF, oradyarraytmnia requiring permanent pacing, dundle branch block and
agyravation of neart failure (refer to Table 11 4) Nausea/ anorexia/weight
Yoss were tne most frequent noncardiac adverse effects followed by tremor,
skin discoloration, ataxia, visual "halos" and photosensitivity

(Table I1 5) Eignt of 23vu patients (3 5%) developed pulmonary toxicity and
13 patients (8 3%? nad skin discoloration (for details refer to Table II 6)

A& total of 30 of tne 230 patients (13%) discontinued tnerapy because of
adverse effects

From tms study, tne following concliusions were drawn

- Amiodarone 1s an effective antiarrnythmic agent 1n the
treatment of refractory VT-VF

- Amiodarone produces significant electropnysiologic effects on
sinus node, AV node, His-Purkinje system and tne venatricle

- Fallure to prevent VT induction on electrophysioioyy study
does not preclude a favorable response with long-tern
treatment, out successful suppression of i1nducibrlitv
presayes a rignhly favoraole outcome

- At the dosages of amiodarone employed, the risk of
significant adverse effects warrants careful surveillance
during treatment
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TABLE I1 1 STUDY SCHEMA

Control (baseline)

Continuous ECG
Electrophysiology Stuady
Exercise Test

Amiodarone Treatment
(Loading dose 800-1600 mg/day)

2-4 weeks

; Evaluation of Amiodarone
Treatment

Addition of Second
Ar rodatone Treatment Antiarrnythmic Agent Amiodarone Treatmenti
Cort nuea (Outpatient) Discontinued
(Mai1nt nsnce dose 40U-600 mg/day)
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TABLE I 2  RESULTS OF ELECTROPHYSIOLOGIC (EP) STUDY
TO INDUCE VENTRICULAR TACHYCARDIA

b 129 pts
l Control 111 pts 18 pts
Control EP Ho control
i Study EP Study
}
"myodarone 19 pts 110 pts
EP Study No VT 1nduced V7 1nduced -
Long Term 19 pts + ¥3 pts 25 pts Z pts
Treatment No recurrent VT Recurrent VT Amipdarone
(¢3 + 3 mo) (11 + 2 mo) Di>-ontinued
\ z
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TABLE 11 3 RESPONSE TO AMIODARONE IN PATIENTS
WITH SUPRAVENTRICULAR TACHYARRHYTHMIA

Terminating Patlenf_

Arrnytnmia N Effective** Ineffective S1de Effects* Deatn
Atrial Fiorillation L1 46 6 3 1
Paroxysmal SYT 18 14 4 0 0
{1ncl” WPW)

**Amiodarone was considared effective 1n those pat ents who were either
tolerant to therapy and had no symptomatic recurrence, had no arrhytnma
on ECG, or nad marked reduction 1n frequency and duration of episodes

*Side effects requiring amiodarone witndrawal were nausea/fatigue (1),
weakness (1) and goiter (1)

e
S N
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TABLE 11 ¢4

CARDIAC ADVERSE EFFECTS

-

Ny S n ohpaeimaes e sl

Aggravation of VT-VF*

gradyarriisthmia requiriny
permanent pacwng

Bundle prancn block

Agyravation of neart faslure

Ho, of episodes

10

3
2
1

*N1ne patients develo.2d aggravation of VI-VF during amiodarone

t.2atment as follows

Pre-Treatuent Nuube) Arrnytnmia during

At ~nytnmia Putie: s Amiodaron-
VF polymorpnic V7
VT(s) 6 5 incessant VT
VT(ns) l 3 VF

VT(s) = ventri.ular tachycardia (s \nea)

¥T{ns) = ventricular tachycardia (non sustained)
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» TABLE Il1.5

e B had Lwn

NOI-CARDIAC ADVERSE EFFECTS

Nauvsea, anorexi.,
werygnt loss

Tremor

Blue skin discolora“ign
Ataxic gait

Visual *"nalos"
Pnotosensitivrty
Pulmonary tuxicity

Headacne

No. of

(Jccurrences

62
28
é6
20
19
11

9

7

Impotence
Insomnia
Constipation
Hypotnyroidism
Dermatitis
Purpura
Hepatitis

Hype~tnyroidism

No. of

Qccurrences

7

b

No. of patients with greater than or equal to

1 adverse effect

No of patieuts wno c¢iscoatinued treatment

due to AJR

- 152 patients

- 30 patients
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» TABLE 1.6  SELECTED AOVERSE EFFECTS
PULMONARY ADVERSE EFFECTS
(H=8)

Total amoadarone dosage {g) ~ range 11 2 - 396

mean + SD 151.6 + 134.4
duratiun of treatnent (moaths) - range 2 weeks - 30

mean * SD 9.4 + 9.4
Plasma amiodarone co~centration* {ug/ml) 230 &340
Amiodar~one lung concentration (ug/y) 734
*N=?

SKIN UISCOLORATION
(N=13)

Total amiodarone docage (g) - range 204 - 1udo

mean + SO 465 + 214
Duration of treatment (months) - range 17 - 45

mean + SD 306 +88
Plasma amiodaraone co.centration* (ug/mnl) 190 - 4 o0

mean + 50 2 96 + 0.96
*N=o0 -
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