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Table 19 summarizes some drug interaction data reviewed by
Marcus (1983) and dosaye reduction recommendations. L
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TABLE 1Y  EVy©SCTS OF AMIODARORE ON OTHER DRUGS
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Interaction
Recommended
Dose Correction
Onset for Concomitant
Concomitant Drug (days) Hayniwede of Effact Duration Orug
Warfarin 3tod Increases prothrombin 2 wk to 4 mo J1/3
time by 100%
Digoxin 1 Increases serum 2 wk J172
concentration by
70%
Quinidine 2 Increases serum
concentration oy 33% ? J1/3 (or avoird)
Procainamide less Increase plasma
than 7 concentration
Dy 55%, NAPA con-
tration by 33% ? $1/3 (or avoid)
NAPA = N-acetylprocainamide (Harcus, 1933) )

In the Detailed Study and the Global Survey conducted oy [ves
{see section VI), interactions with amodarone were reported
1n a total of 32 of 97 (33%) patients receiving oral
anticoagulants, 58 of 346 (17%) patients recevving digoxin and
22 of 344 (6%) patients receiving otner antiarrhythmic drugs
Interactions with warfarin were predominantly elevation of
protnrombin time, Y patients nad clinical toxicity including
oruising, oleeding, and 2 deatnhs (suvaural hunatoma and
-ubarachnoid hemorrhage) wnicn may nave been related to

the interaction  Amiodarone-digoxin interactions were most
frequently reflected 1n an increase 1n serum digoxin level,
Tnirteen patients had symptoms of digoxin texicity including
one case of fatal, refractory bradycardia and one cdse of
cardiac arrest

Amiodarone, administered 1n combination with other
antiarrhythmics, produced elevated serum levels of these
agents and 1n several patients resulted 1n worsaning of
neurological, gastrointestinal and cardiovascular side
effects Two patients rad fatal arrhytamias (ventricular
tachycardia and fioriliation) possioly related to amiodarone
interactions witn quinidine and p ocoinamde
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The results of Ives' studies thus support observations n tne
Jiterature that potentiaily serious interactions may occur
when amiodarone 1s administered witn various otner drugs. In
fact, as investigators in Ives' studies presumably adjusted
doses of concomitant medications in anticipation of such
interactions, tne incidence of reported interactions i1n tne
vetarled Study and Gloonal Survey is almost certainly lower
than would actually occur 1f no dose changes were made.

vl CLINICAL EXPERIENCE  EFFICACY

A

Introduction

Tne clinical evaluation of amiodarone has not followed the
usual course  Altnough the drug was developed in the early
1970's and was marketed 'n a number of countries, the drug’s
owner, Sanofy of Belgium, nad no U S commercial interest and
never sponsored an IND for the drug Interest 1n tne drug
grew rapidly 1n tne late 1970's and early 1930's and numerous
(hundreds of) individual 1nvestigators did obtain INDs to
treat patients who had exhausted alternative antiarrnytnmic
ayents Sanofi supplied the drug but had no role 1n protocol
development or data collection or evaluation. Nonetheless, as
a vast literature attests, tne U S, ana foreign cardio’ogy
communities nave used and studied tne drug extensively, not n
so orderly a fasnion as would oe useful for a comnercial
sponsor, but, in tne end, very thoroughly, at least for use of
the drug 1n )1fe-threatening arrhytimias. The difficulty has
been now to gain access to these data

Fortunately, a commercial 1i1nterest did develop 1n the form of
Ives Laboratories, Inc,, wnich agreed to extract tne needed
data from tne available experience., The approach taken was to
examine for effectiveness and common adverse events tne entire
amiodarone experience of several fnvestigators and te examine
for more serious adverse effects essentially all investigators
focusing on patients who died or stopped amiodarone because of
an adverse event. Ives thus carried out two retrospective
studies to support the efficacy and safety of amiodarone for
the treatment of cardiac arrhytnmias These studies, based on
U S clinical experience, weve as follows

Detavled study of safety and efficacy

For tne Detailed Study 1t was essential that an unselected
popuiation be examined Tnerefore, 50 consecutive patients
recelving amiodarone 1n each of 4 major J S medical centers
and ali 41 patients from a fifth center (total of 24}
patients) were evaluated 1n terms of antiarrnytnmic response,
adverse effects, and dosing regimens. For the Detatled Study,
Ives' medical staff conducted site visits to transpose
detailed Information from original medical-nospital records to

case report forms prepared by lves Data were collected
vetween Novemoer 1382 and January 1983

b T
“was (n ‘.'[

_.QA ‘5

e AAURBRARSTER RF L i2 et



Page 60 - NDA 18-972

B.

Gloval Survey

A broader search was needed for seriyous adverse effects, One
hundred ninety-four IND holders, 30% of the total of 242 as of
September 1382, responded to lves' postal survey in Decemver
1982, Of the total of 4302 patients these investigators nad
treated with amiodarone at tnat time, safety detatls were
provided for tne 1024 patients who had either discontinued
amiodarone because of adverse effects (N=399) or died whmle
receiving amiodarone (N=025).

Efficacy results of the two studieé‘ahd of supportive U S and

Toreign studies are discussed velow. Tnese studies were not
statistically analyzed because

1 studies were open-label and retrospective,

2 no comparative antiarrhythmic drugs were used,

3 each center followed a different dosage regimen and used
1ts own assessment schedule,

4 paseline data, when availlable, were frequently obtained
while patients were still on prigr antiarrnythmic
tnerapy, or were obtained prior to adaquate washout of
previous therapy (often necessary because of the severity
of the underlying arrhythmia)

Since these studies were carried out, many individual
1nvestigators have reported on their experience with
amiodarone, so tnat the conclusions of tae lves studres can pe
compared with a variety of other data bases

Detailed Study

Five major U S medical centers were selected pecause of a
large amiodarone experience and oecause the principal
1nvestigators had extensive experience 1n the treatment of
arrhytnmias, and In tnhe u<e of amiodarone. Patients were
generally referred to these ceaters for treatment of serious,
refractory arrhythmias. The five i1nvestigators were

Jonn Fisner, M D

Montefiore Hospital and Medical Center
111 East 210th Street

Bronx, dY 10467

Cnarles Haffajee, M D,

University of Massachusetts Medical Center
55 Lake Avenue Nortn
Worcester, HA U)605
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Louis Rakfita, M.D.

Cleveland Metropolitan General Hospital
3395 Scranton Road

Cleveland, OH 44109

Bramah Singh, M.D., D.Phil.

Wadsworth VA Hospital !
Wilshire and Sawtelle Blvds.

tos Angeles, CA 90073

Douglas Zipes, M.D.

Indiana University School of Medicine
110 West Micnigan Street
Indjanapolis, IN 46202

rifty consecutive patients in each of 4 centers and all 41 in
one center {Dr. Fisher) were identified, without regard to the
type of arrhythmia treated or the amount or quality of the
data available. irile this preccedure eliminated bfas i{n terms
of antfarrhythmic response (efficacy) and safety, it did not
assure that the best do-umented patients were avajlable-for
gquantitative assessment {1.e,, there were absent baseline and
treatment Holter recordings, rhythm strips, etc. in some
patfents). An {inevitable limitation of the study was that the
results are based on the iavestigators' dosage regimens and
methods of assessment at the time of the study (November 1982
to January 1983), with subsequent experience the dosage
recommendaticns and guidelines for following patients have
been modified, By studying 5 centers, each using slightly
different regimens for dosage and evaluation, a range of
patient reponses (efficacy and safety) are available from each
center as well as from the pooled data.

3 Patient Description

Demographic characteristics of the 241 patients are
presented in Table 20

TABLE 20  PATIENT OEMOGRAPHICS

Fisher Haffajee Rakita Singh Lipes Pooled

No. Pts. 41 50 50 50 50 24)
Age (yrs)

mean 59.8 58 7 60.6 57.6 55.6 58.4

range 33-81 22-84 34-78 25-77 26-77 22-84
Sex

male 29 {71%) 36 (72%) 36 (72%) 46 (92%) 38 (763) 185 (77%)

female 12 (29%) 14 (28%2) 14 (28%) 4 {(8%) 12 {24%) 56 {23%)
Weight (1bs)

mean 60 7 181.0 167 0 178.9 169.1 171 3

range 100-235 110-230 100-243 89-320 104-227 89-320
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The patients had significant cardiovascular disease as
- snown by diagnosis, left ventricular ejection traction
(LVEF) and prior antiarrnytnmic tnerapv in Tanle 21,

TABLE 2}  CARDIOVASCULAR HISTORY

Fisher Haffa)ee Rakita Singn Zipes Pooled
(N=41) (N=50) (N=50) (N=50) (N=30) (N=241)

% Pts with
Syncope 7o 26 24 14 .34 - - 33
CHF 63 48 00 36 34 51
Ml 61 43 42 28 44 43
Cardiomeg 7 46 36 28 13 38

LoostuitaBgndater bRtk dut
. 3

Mean % LVEF
(No pts.) 304 (19) 40 3 (33, 33 5 (20) 391 (33) 27 3 (16) 36 6 (121)

PR ¢ 11

Mean Wo prior
Antiarr Rx 4.7 2.5 RS- 20 KEEY 33

4

LVEF - Left ventricular ejection fraction.

Dr. Fisher's center had a higher percentage of patients
witn a prior history of syncope, congestive heart
farlure, myocardial infarction and cardiomagaly and also
a higner number of antiarrhytnmic drug trials prior to
imtiating amodarone tnerapy. Generally, patients were b
given amiodarone after an average of 3 (range 0 to 1V)
standard or 1nvestigational antiarrhythmic agents were
witndrawn due to lack of efficacy and/or 1intolerable side
effects. On'y 1 patient received amiodarone without a
trial of otner antiarraythmic therapy, therefore potn
ventricular and supraventricular patients began
amiodarone because investigators were unable to identify
otner effective and well-toierated antfarrnytnmic agents

As expected, patients treated for ventricular arrnythmias
nad more significant underlying cardiac disease than
patients treated for supraventricular arrnytnmias

Taple 22 nignlights these differences

Dr. Fisher treated only 1 patient for SVA, consistent
with tne more severe cardiovascular disease profile shown
previously
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TABLE 22¢ CARDIOVASCULAR HISTORY ACCORDING TO ARRHYTHMIA -

Percent of Patients witn Cardiovascular History.

Total Mean % LVEF
Arrhythmia Pts. CHF IHD CHo MG SYNC (No. Pts.)
Ventricular 192 58% 73% 3y 52% 33% 34.3 (104)
Supraventricular 4y EAC Y S E B ' 272 22% 14% 49.9 (17)
All Patients 241 51% 61% 30% 4o0% 33% 3o.0 (121)

CHF - Congestive Heart Failure, IHD - Iscnemic Heart Disease, (40 - Cardicmvopatny,
CNG - Cardiomegaly, SYNC - Syncope

2
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Tne primary arrhytnhmias for which amiodarone was
administered are listed 1n Tanle 23.

TABLE 23 PRIMARY ARRHYTHMIAS

Primary -
Arrnytama Fisner Haffajee Rakita Singn lipes Pooled

VF 0 ] 0 2 2 5 )
VE/NT 7 13 10 9 16 55

VT/Sync 25 5 7 3 10 50

vT 3 V3 3 13 16 31

VEB 0 0 0 1 ] 1

SVA i 18 2 22 6 49

TOTAL 4 50 50 50 50 241 ’

VF - ventricular fiprillation, VT - ventricular tachycardia, SYNC - Syncope,
VEB - ventricular ectopic peats, SVA - supraventricular arrhythmia

rany patients nad more than one arrnythmia, the primary
indication for treatment was considered on the basis of
severity or by listings provided oy the investigator
Only tne response of the primary arraythmia was

assessed In suosequent listings, "VF" and "VF/VT" are
combined as "VF"  Ventricular tachycardra was not
further suvdivided into "sustained" and "nonsustained”
However, 1t 1s likely that most patients nad sustained V¥

1N view of the resistant arrhythmas referred to by the
5 centers
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Tne above tabulations show inat amiodarone was used most
often (about 80%) n patients «ith severe ventricular
arrnytnmias  Two investigators, Dr Haffajee and

Dr Singh, contributed the majority (40/49) of patients
who received amiodarone for SVA. These patients nad
intolerable s ymptoms or hemodynamic complications
resulting from resistant supraventricular
tachyarrnythmias

Tne 49 patients with SVA included 11 witn
c.rraventricalar tacnycardia, 12 with atr-al
fiorillation, 6 witn etrial flutter, 8 witn atrial
fiorillation/flutter and 12 witn otner complnations of
SVA

There were 9 patients witn Wolff-Parkinson-Wnite
syndrome, } nad VF/VT, 1 VT and 7 SVA

Study Metnodolouy

Tne studies were open-lapel, retrospective, with the
patients acting as their own controls Baseline
arrnytnmias were documented on Z24-nour ambulatory ECG
recnrdings, continuous ECG and, 1n some patients, by

pro rammed electrical stimulation Frequently, because
of tne severity of the arrhytnmia and urgent need for
treatment, baseline data were obtained while patiants
were on prior antiarrhytamic therapy, whicn waulc
presumaply cause the paseline status tu be more
favoranle, documentation of arrhytnmias wmmediately prior
to amiodarone was not always available All patients
with serious arrnytnmias (usually VF and VT) or recurrent
arrnytnmias producing CHF, ischewic pain, syncope or
1ntaleranle palpitations, who were unresponsive to, or
intolerant of, other antiarrhytnmic agents, were
considered for amiodarone therapy Patients were not
excluded becasc of cardiovascular impairment (CHF,
bradycardia) or concomitant medications, altnouygn closer

ooservation and reduced doses were indicated 1n some
cases

Therapy was initiated 1n nospital witn continuous
monitoring until risk of VF/symptomatic VT nad apated
Patients were discnarged wnen their arriytmma was
satisfactorily controlled Subsequent putpatient visits
were at intervals of 2 weeks to 3 months, depending Jn
tne primary arrhytnmia, response and duration of

therapy Safety monitoring 1s descrioed in Section VII
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Loading doses were generally 800 to 1600 mg daily
(occasionally up to 2000 m3j/day for repetitive VI/VF),
administered in divided doses. (As indicated 1n Section
V A.3.e, nign loading Joses are necessary for reasonaply
prompt attainment of antiarrnythmic effect, but
dose-related neurologic and gastrointestinal ADR lmmit
the s1ze of the loading dose ) After 1 to 2 weeks,
depending on the primary arraythmia, response and stze of
tne loading dose, tne dose was reduced (after an
intermediate phase) generally to 200-400 mg per day
{occasionally ©00-300 mg/day €rr ~ymp*omatic VT or VF)
Transition from loading to maintenance dose was sometimes
made 1n 2 stages with the first reductior after 1 to 3
#ceks, fallowed by a second decrease after 1 to 3

months At the time tne study was conducted, two
irvestigators, Ors Fisher and lipes, di1d not
consistently reduce mainienance doses below 600 mg per
day unless significant adverse effects were present

Dr Haffajee adjusted maintenance Jdoses to acCnleve
amicdarone plasma levels of 1 to 2 mg/l Only 2
investigators, Drs, S5ingh and Rakita, attempted routinely
to r~duce maintenance doses to 400 mg or less per day,
uti1l1zirg Holter recordings to assess response  With
such divergent dosing schedules, it was not possible to
define precisely a minimum effective dose

Response was assessed by continuous monitoring during the
1n1tial stage of therapy, followed by 24-hour aimbulatory
Holte~ recordings, and occasionaily electropnysiologic
studies (Often only qualitative ratner thar
quantitative Holter results were available ) Holters were
performed most frequently by Dr Rakita, weekly records
were obtained after dose changes, and upon appearance of
complex ventricular activity dose was increased

Criteria for Response

For each patient, 1nvestigators provided an overall
assessment of response to amiodarone Swmilarly,
assessment was listed for each visit, and potentially
reflected dose cnanges, wntercurrent 1llnesses, etc
Efficacy in patients treated fur ventricular arrhythmias
was always based on continuous ECG or amoulatory Z4-nour
Holter monitoring, response was predominantly basel on
tne presence of VF (rare), VT or complex VEB on such
recordings. Reduction in total VEB ard elimination of
syncope, symptomatic recurreaces or nospitalizations for
arrnythmia were also considered (EVimnation of VT and
reduction tn complex VEB are propaoly a more significant
1ndication of re ponse thay a decrzase in total VEB )
The criterra for assess ng response of ventricular
arriythmias tnat were used by the 5 1nvestigators were as
otTows
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Effective Elimination by amiodarone alone of VF,
VT and complex VEB and/or reduction 1n total VEB
greater than 95%. (Some investigators accepted
infrequent, asymptomatic episodes of VT whicn
occurred at a slower rate and lorger cycle length as
compared to baseline.)

Partially Effective Need for second antiarrhythmic
agent to achieve the above response, or only 50-95%
reduction in total VEB.

Ineffective No improvement or worsening of
arrhythmia.

The response of supraventricular arrhythmias was asses<ed
primarily on the basis of symptoms (CHF, angina,
palpitations, syncope, near-syncope) assoclated with tne
tachyarrhythmia  The 5 1nvestigators, reflecting the
genaral approach of cardiologists, performed Holter
recordings only infrequently in SVA patients. The
criteria by wiich SYA response wus assessed were as
follows

Effective Complete relief of symptoms by
amioddrone alone No nosprtalization for arrhythmia,

Partially Effective. Marked improvement in symptoms
on amodarone alone and/or requirement for
additional antiarrnythmic agents, No
hospitalization for arrhythma.

Ineffective No 1mprovement or worsening of
symptoms

These criteria were used by tne 5 1nvestigatsrs to
designate per visit and overall efficacy ratings.
Although tnere was variation in s~2c1f1¢ management and
amount and type of documentation avatlaple among the
centers, the common efficacy criteria permit some
conclusions regarding response to amiodarone.

Results Detairled Study

Tne Detatled Study evaluated patients with resistant,
of*en 11fe-tnreatening arrnytnmias 1n a retrospective,
open-label design, using the patient as his own control
Although the study lacks the randomization ani dblinding
fedatures of tne usual well-designed crossover study, 1t
15 a convincing, well-controlled trial nonetheless,
providing convincing evidence for antiarrnythmic efficacy
1n ventricular and supraventricul.r arrhythmas  Several

aspects of tne study are particularly convincing

2
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Arrnythmia response of patients to temporary
discontinuation of tnerapy, necessitated by ADR or
other reasons. Twenty-four patients, 18 with
ventricular and 6 with supraventricular arrhythmias,
had observations prior to amiodarone, on therapy,
off therapy and again, on amiodarone.

Arrnythmia response of patients to amiodarone dose
reduction. One hundred twelve patients, 84 with
ventricular and 28 with supraventricular
arrhytnmias, had observations prior to therapy, on a
stable amiodarone maintenance dose and then on a
reduced maintenance dose, some patients had
addrtional ooservations subsequent to dose
increase  Jepending on duration of therapy before
dose reduction, and the magnitude and duration of
dose reduction, this experience can be similar to
temporary discontinuation of therapy

Response of a major symptom, syncope, to amiodarone
therapy Eighty patients, 73 with ventricular and 7
vith supraventricular arrhytnmias, had a history of
syncope, presumably related to their underlying
arrhythma.

Results i1n the Detailed Study will be presented first for
the above 3 pivotal subgroups. Then overall efficrcy
assessment 1n all 241 patients, Holter results of
ventricular arrhythmias and mertality (total and
arrnythmia) will be discussed,

]

Results of Temporary Discontinuation of Therapy

Tne responses of all patients who temporarily
discontinued amiodarone were evatuated in detail
This subset of patients could be considered to nave
the best controlled observations, as they allnw
comparison of responses on therapy, off therapy and
again on therapy. (O0f rourse, it can be expected
that most patients with such a pattern will have
shown return of arrnythmia after discontinuation,
otnerwise tne drug would not usually be resumed )
Twenty-four patients had such a temporary
interruption (greater than 2 weeks) in maintenance
therapy, n 14 cases, medication was discontinued
for ADR (see discussion In Section VII B) Among
tiese 24 patients, control of arrhythmias was full,
partial and unknown 1n 19, 3 and 2, respectively,
Jrior to discoatinuation
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Tne response to discontinuing therapy is listed in
s - Table 24. - - -

A L '

TABLE 24, ARRMYTHMIA XESPONSE TO DISCONTINUATION OF AMIODARONE

Total No. (%) Arrhythmias off
Primary Wo. Pts. witn Aniodarone
Arrnytnnia Pts. Recurrence (No. Pts.)
VF S 3 (60) ____ ¥YF (V). VEB (2)
VT/Sync 4 2 (59) YT (2)
VT 9 8 (89) V1 (38)
SVYA 6 6 (100) SVA (4), VEB ()
Total 24 1y (79) -
The specific arrhytnmias ooserved to recur were
generally the same as the underlying arrnythmias for
which amiodarone was originally administered. In 2
patients treated for VvF ana 2 treated for SYA, VEB
were consiaered the “"recurring® arrhythma, a weak
pasfs for a “recurrence® conclusion, alinough even
in these 4 cases, VES may have been frequent or
complex and therefure considered to be a “warning"
ar~hytimia, (In particular, Dr. Rakita often
reinstituted therapy when frequent, complex VEB
first appeared). While off amiodarone, 1 patient
nad VF and cardiac arrest and 1 was hospitalized r‘or
VT, another patient was nospitalrzed for VT shortly
after restarting umiodarone Thus of the 18
patients with VT/VF, 11 redevelopad their severe
arrhytnmia when amiodarune was stopped and 2 otners
migat have been about to do so ’
Among tne 1y patieants wita recurreacs, contro} was
known to have been reestablisned ia 18, including 11}
of the 12 patients with Vi/VF in whom tne outcome
was known, as shown 1n Taole 25
TABLE 25  ARRHYTHMIA RESPONSE TQ RESUMING AHIQDARORE s
Control of Arrrythmia After !
Primary Total Pts, Restarting Amiodarone
Arrhythmia Restarted Full Partial Unknown
VF 3 1 i 1
VT with syncope 2 2 J 0
yT 8 8 0 0
SVA 6 5 ] ] j
TOTAL 19 16 2 1 L\ ?
-,
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Duration of time off amiodarone was related to
- o recurrence, as shown in Table 2o.

TABLE 20 ARRHYTHHIA RELURRENCE ACCORDING TO DURATION OFF THERAPY

Duration (Mo ) Off Amiodarone

Arrnythmia All Pts. Recurrence No Recurrence
Vf 15 (5) 21 (3) 0.6 (2)

YT witn syzncnpe 099 (4) 12 (2) 0.5 (¢)

VT 31 (V) 34 (3) 0.5 (V)

SVA 34 (6) 34 (6) 0

TOTAL 25 (24) 30(19) 0.5 (5)

Number of patients in parentheses

The 14 patients with arrnytamia recurrence were thus
off amiodarane for a longer period of time than
patients without arrhythmia recurrence (3 U vs. 0.5
months) In view of the terminal half-life of
amiodarune, 1t 1s likely that a longer period of
observation off therapy would yield an even nigher
rate of arrnythma recurrence From the apove data,
1t 1s not possible to draw any conclusions regarding
differences in rate of recurrence of specific
arrhythmias,

The mean daily dose of amiodarone i1mmedtately prior
to discontinuation was similar .n the 19 patients
with recurrence (399 mg/day) and tne b patients
without recurrence (420 mg/day) Furthermore, the
mean total cumulative dose prior to discontinuing
therapy was similar 1n patients with (148 g) and
without (138 g) recurrence Among the 19 patients
who resumed amicdarone because of arrnythma
recurrence, the mean total daily doses imnediately
prior to discontinuing therapy (399 mg/day) and upon
resuming therapy (402 mg/day) were similar The 19
patients with recurrence were treated for a total
duration of 342 and 414 days before and after,
respectively, tenporarily discontinuing tnerapy.
The § patients without recurrence were treated for
177 and 337 days pefore and after interruption of
tnerapy, respectively
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Investigators generally resumed treatment at a dose

known to be previously effective, rather than slowly

proceeding through dose titration, particularly in

patients with a history of symptomatic ventricular
arrhythmias. - T )
Therefore, in a group of patients with ventricular
and supraventricular arrhythmias who served as their
own control while on-off-on amfodarone, 79% had
recurrence of arrhythmia while off amiodarone,
generally redeveloping the same arrhythmia as had
been treated inftially. In a few cases, what were
thought to be “"warning® arrhythmias were observed
and, in the patient care setting, were sufficient
grounds for reinstitution of amiodarore. These
findings, essentially a double crossovar, while not
constituting the optimal randomized design and
certainly biased in favor of finding patients whose
arrhythmia recurred when the drug was stopped, _
persuasively document the antiarrhythmic effects of
amiodarone, serfous, resistant arrhythmias were
present before amiodarone, responded to treatment,
recurred with discontinuation of therapy and again
responded to administration of amfodarone. The
recurrence rate would probably have been higher 1f
patients without recurrence were observed longer
than a mean of 2 weeks. Following a brief
interruption of therapy, control was reestablished
by resuming the previous dose. Had the
interruptions been longer, it s possible that
higher doses would have been required, essentially
"reloading” to establish efrective tissue
concentrations.

Results of Dose Reduction

Of the 241 patients treated with amiodarone, 112 (84
with JA and 28 with SVA) had a reduction in
amiodarone mafntenance dose for 2 weeks or longer
after a period of stability, 1In 35 of the 112
patients, amiodarone dose was reduced because of
side effects {refer to Sect - VII.B, Dose
Reduction)

Subsequent to dose reduction, 28 patients (25%) had
recurrence of arrhythma, 76 (68%) had no recurrence
and the outcome was unknown in 8 patients (7%).
Recurrence was generally assessed in terms of VT and
VEB on Helter recordings, although only 20 patfents
had Holter documentation availabie. There were no
observed recurrences of VF. As with response to
temporary interruption of therapy, "recurrence® was
sometimes said to have developed with the appearance
of "warning arrhythmias”® (frequent, complex VEB).
Recurrence of SVA was assessed primarily in terms of
symptoms assoctated with the tachyarrhythmia.
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Recurrence of arrhytamia is shown i1n Taole 27

~—r ~

TABLE 27  RECURRENCE OF ARRHYTHMIA FOLLOMING DOSE REDUCTION

&

C EAN A e A TRDETRCIR  arA B

vk

No. (%) No. (%) Pts. Pts. With
Primary Total Pts. With Witn No Unxknown
Arrnytnmia Pts. Recurrence Recurrence Response
VF 28 §{14) 20 (71 AL}
VT with syncope 21 > (24) 16 (70) 0
VT 35 13 137 29 (57) 2 (o)
SVA 28 6 (21) 20 (71) 2 {7)
Total 112 28 (23) 7b (68) 3 (7)

Guration of tnerapy, total daily dose (TDD) and
cumulative dose 1n patients witn and without
recurrence are listed 1n Tadle 23

TABLE 28  DOSE AND DURATION OF THERAPY ACCORDING TO
ARRHYTHMIA RESPONSE

Arrnytnmia No Arrnythmia
Recurrence Recurrence
(N=28) (N=78)
Mean duration of therapy before
duse reduction {days)
Total 549 594
At dose 1mmediately
pefore | 247 213
dean duration of tnerapy after
duse reduction (daysg
Tota) 446 350
At dose immediately
after | 144 267
Mean TOD (myg/day)
Before dose | 5439 594
After dose | 337 349
ftlean cumulative dose _
Before dose | (y) 1J5 135

Mean total cumulative dose prior to dose reduction
#as sligntly nigher 1n the 76 patients witnout
recurrence (135 g) than in tne 28 patients with
arrnytnma recurrence (105 g)
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The amiodarone dose was subsequently increased i
30 patfents (28 with arrhythmia recurrence and 2
with unknown responses to dose reduction whe most
1ikely also had recurrence).
full (20) or partfal (2) control was regafned fn

22 cases, the response of 8 patients was unknown,
The 22 patients with known response had amfodarone
doses increased apprcximately to their initfal doses

(Table 29).

Among the 30 patients,

-~
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TABLE 29  MEAN TOTAL DAILY DOSE (TDD) IN PATIENTS WHO REGAINED
CONTROL

Ventricular Supraventricular -
Dose Arrhythmias Arrhythmias 4
(mg/day) (N=16) (N=6) 3
Original * 525 467 g
Reduced* 300 241 %
Final* 562 500
* Arrhythmia controlled
+ Arrhythmia recurred

Results of dose reduction in the 84 patients with
ventricular arrhythmias are shown in Figure 12.

FIGURE 12  RESPONSE OF VENTRICULAR ARRHYTHMIAS TO DOSE REDUCTION

N=84 .

Stable maintenance dose

(mean dose 611 mg/day)

Full control 83%

Partial Contrel 143

No control 0% .

Unknown 2%
N=33 N=43 N=8
Dose reduced to less than Dose reduced to greater than 200 but Dose reduced to

or equal to 200 mg/day Tess than or equal to 400 mg/day greater than 400 mg/da)

Full control 353 (12) Full control  63% (27) Full control  25% (2)
Partial control 21% (7) Partial control 14% (6) Partial control 25% (2, & °
No control  30% {(10) No cantrol  21% (9) No control  25% (2) X
Unknown  12% (4) Unknown 2% (1) Unknown  25% (2)
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Folliowing dose reduction, arrnythmia control was
mairtained petter on 400 mg/day or more than on less

than 400 mg/day (full or partial control in 73%, . MCEE
i.e., 37/51, vs 53% or 19/33).
3

Figure 13 illustrates the response of
supraventricular arrhythmias,

FIGURE 13  RESPONSE OF SUPRAVENTRICULAR ARRHYTHMIAS TO DOSE REDUCTION

N=28 —
Staole maintenance dose

(Mean dose 513 mg/day)

Ful) contro) 823

Partial control 14%

No control 0%

Unknown 4%
N=20 N=3
Dose reduced to less than or Dose reduced to 3uU-490 mgsday
equal to 20U mg/day Full control  03%
Full control 60% Partial control 1%
Partial control  10% No control 1%
No control 25% Unknown 1%

Un&nown 5%

In patients with supraveatricular arrhytomias, 70%
or more of patieats remained fully or partially
controlled on doses of 200 mg/day or less.

As witn the observations during temporary
interruption of tnerapy, arrnythmia recurrence In
25% of patients following amiodarone dose reduction
and reestablishment of control with dose increase
provides further demonstration of the drug's !
antiarrhythmic properties in ventricular and
supraventricular arrhythmias. Likelihood of
arrhythimia recurrence i1n an 1ndividual patient ma_
depend on underlying arrhythmia and cardiovascular
disease, magnitude of dose reduction, total duration
of tnerapy, as well as duration on the specific dose
level rmmediately prior to reduction ®

The data indicate that when the dailly maintenance
dose was reduced to 4u0 mg there was usually no
recurrence of the ventricular arrhythmias  Some
patients witn tnese arranythinias were controlled on
doses of less tnan 400 mg/day In contrast,
supraventricular arrnythmias responded similarly to
doses less tnan or equal tu 200 my per day and to
300-400 mg per day Interpretation of the above
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data 1s 1ymited for several reasons 1} tnere was
not a untform scnedule for dose reduction, and 2)
some patients wino failled on the 1n1tral attempt at
dose reduction resumed a migner dose but were later
successfully controlled at a reduced dose (often,
tne same dose tnat was previously inadequate).

Despite tue difficulties innerent 1n a retrospective
study of this type, the return of some arrhytnmias
on dose reduction indicates tnat they were being
controlled ny amiodarone  Tne fect that more
recurrence was seen with greater dose reductions
furtner supports tnis It also indicates that a
dose reduction to a daily maintenance dose of 400 mg
usually does not lead to recurrence Some patients
with ventricular arrhythmias may be controlled on
doses of less tnan 40U mg/day

Response of Syncope

Eighty patients had a mistory of syncope prior to
amiodarone therapy Among these, 73 patients were
treated for vertricular arrhytomias (VF in 23, VT 1n
50) and 7 for supraventricular arrnythmias. In tnis
group of patients, it was assumed that syncope was a
mantfestation of VF or VT witn hypotensicn (n
supraventricular arrhythinlas, patients may have had
nypotension wrtn SVT or a separate ventricular
arrnytnmia) In patients with quantitative data

available, a range of 1 to 4 episodes of syncope was
Tisted

puring amiodarone therapy (mean duration 434 days),
none of tnese 80 patients was nospitalized for
syncope and only one experienced presyncope without

documentation of an accompanying arrnytnma or
pradycardia

Althougn tnis aspect of tne study was also
uncontroiled, tne complete apsence of syncope in
this patient population provides 1mportant evidence
tor the efficacy of amiodarone

Overall tfficacy Assessment by [nvestigators

Addrtional support for the efficacy of amiodarone
.an oe derived from the overall efficacy assessments
made by the 1nvestigators

Tne efficacy response of tne 241 patients, according
to criteria described 1n Section 2 3, 1s listed by
arrnythmia i1n Table 3V
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TABLE 30  RESPONSE TGO AMIODAROHE

No. (%) Patients

Primary Total Fully Partially Ineff, Not
Arrnytnmia Pts Effective Effective Evaluated
VF oV 36 (v0) 15 (25) 7(2) 2 (3)
VT-Sync 50 28 (56) 16 (32) 0 (9) 6 {12)
vT 81 48 (59) 2 {31) 5 {o) 3 (4)
VEB } i (10v) 0 (0) v (0) n (v)
SVA 43 40 (82) 8 (1b) 0 (0) 1 (0)
Total 24T T537(63) 64 (27) 12 {3) 12 (5)

Twelve patirents (5%) were not evaluated, generally
pecause tnerapy was discontinued very early, before
a valid assessment could be made Al.hougn 153
patients (63%) were fully responsive to amiodarune,
and o4 (27%) nad a partially effective rating, 2o of
these 64 patients were treated witn additional
antiarrhythmic agents Twelve patients (»%) were
unresponsive to amiodarone

Therefore, a total of 217 vut of 241 patients (90%)
were fully or partially responsive to amiodarcne
after lack of response, or 1ntolerance, to prior
antiarrnythmic therapy Of 19Z patients treated for
ventricular arrhythmias 169 (83%) achieved a fully
or partially effective response

Some variation was noted in the different centers as
shown 1n Table 31

TABLE 31  ReSPONSE TO AMIUDARONE ACCGRDING TO INVESTIGATOR

Investigator No (%) Patients Rated as Fully Responsive
VE V1 SVA
Fisner 3/7 (43) 11733 (33) --
Haffajee 8/14 {57) 12/18 (66) 14718 (74}
Rik1ta 7710 (79) 21737 (92) 2/¢ (109)
Syngn /11 (91) 17/17 (100) 20422 (91)
lypes 8/18 (44) 16726 (6¢) 4/6 (o7)

-
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A lower percentage of patfents in Dr. Fisher's
center were rated a5 fully responsise. Demographic
data, described previously, showed this center to
have 2 more seriously {11 patfent population, and
had recefved the greatest number of prior
- antiarrhythmic trials (see Patfent Description,
" " Section B.1}.

Among the 9 patients with WolfF Parkinson-White
syndrome, amiodarone was fully effective in 6,
partially effective in 1 and not rated in 2,

e, Results of Ventricular Arrhythmias Documented by
Holter Recordings —

0f the 24) patfients treated with amiodrrone, 202 had
Holter recordings available for review, tut only 114
had Holters both prior to and during amiodarone
therapy. (In other cases, Holter recordings had
been performed but copies of results were not
available ) Approximately 75% of the patients were
taking one or more prior antiarriythaic agents at
the time of baseline manitoring Because patfents
had refractory, often life-threatening, arrhythmias
that required urgent treatment, it was not always
possible to obtain baseline 24-hour Holter
recordings.

The subset of patients with baseline and treatment
Holters might therefore, represent patients with
more stable arrhythmias in which full baseline
evaluations were feasible Overall efficacy
assessment in all 241 patients and in the 114
patients with baseline and treatment Holters is
shown fn Table 32. The overall efficacy response in
the 114 patients with Holters s simflar to that in
the entire study population.

TABLE 32 CFFICACY RESPONSE IN ALL PATIENTS VS PATIENTS
WITH HOLTERS .
No. (%) Patients
patients with

Detailed Study Holter data
Response {(N=241) {N=114)
Fully Effective 153 (63) 68 (60)
Partially Effective 63 (27) 36 (32)
Ineffective 12 (5) 5 (4)
Unknown 12 { 5) 5 (3)

Holter results are shown In Table 33.
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TABLE 33  ARRHYTHMIA COUNTS BY HOLTER RECORDS

VT beats

The post-treatment results snow a4 substantial effect

of amodarone Anfodarone essentially eliminated
VT, and tne response obtained In tne early
maintenance phase (less tnan 3 months) was
maintained during continued treatment

Ninety-s1x patients had quant .ative VEB data on
paseline and treatment Holters There was a 31%
reduction from .he baseline value (309 VEB/hr)
during loadirg pnase, and a 57% reductisn in total
VEB from tne paseline value (2539 VE8/nr) during
maintenarce 2Mase A Yo% or greate:r reduction in
total VEB fror baseline was seen in 26/70 (37%)

natients durtig loading and 35/72 (49%) during
maintenance treatment

Reduction n VI, after & to 14 da/s of lvading
therapy, preceded the reductions 1n couplets and
VEB, which were noy estavlished until after more
tnan 14 days of therapy Tne significance of this
ooservation 15 uncertain, since tne numpber of
patients n whou YT was assessed 15 less than tne
numoer of patrents with couplet o~ VEB data
Rosenbaum et al {1983) nad ooservea a progressive

Study Phase / VT beats/ YT runs/ Louplets/ VEB/
» hr iongest run hr ar hr
Baseline 4534450° 3140.9 M 1+5.9 743.5 289+40.5 !
(06) (51) (35) (48) (101) :
Loading 0+0 ¢ 1.340.7 0.440 2 A7 91+35 | F
"2) (21) {50) (30) T72) -=-¥
Mairtenance N
tess tnan or 040 0 0 2+0 2 0240 1 0+ 0 21423 7 E]
equal to 3 mo {3}) 121) (44) (3) 152) )
i-
Maintenance %
greater tnan 0+0 v 05+ 5 01+0 1 140 o 1745 9
3 wo (25) ' (Zv) 37) {39) (33)
* Value excludes patients with no VT during all study phases and one patient
witn 150 VT oeats/min
Number of patients listed in parentheses
Hean + SEM
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response 1n patients witn warning arrnytnmias,
suppression of VT occurred first, followed by
suppression of couplets, total VEB and vinally,
multiform VEB  Tne overall response to amioda-one
was establisned 1n the late stage (greater than

14 days) of tne loading phase. At tnat time, there
was a 75% reduction from oaseline n VT, a 67%
reducticn in VEB and a 71% reduction in couplets.
Greater variaptlity of response was seen during tne
carly loading phase, including an overali mean

increase in VEB in the first 7 days. Tne e owwotem Ay

antiarrnytimc 2ffect of amiodarone was well
maintained with increasing duration of treatment
although the numper of patients wita data beyond
15 montns of treatment was small

Deatns Arony Patients Treated

0f tne 241 patients treated with amiodarone there
were 37 deaths seported Of these, 10 were due to
cardiac arrnythmias, 3 due to CHF, 3 due to
myocardicl infarction, 3 due tc pulmonary edema,

3 during postoperative procedures (post-
cholecystectomy, postaneurysmectomy-coronary artery
bypass, and postoperative ruptured aodominal aortic
aneurysm), 2 reported as sudden deatns with no known
cause, and 2 due to sheck. Other causes of Jeatn
included Gl bleeding (1), renal failure (1),
carcinoma (1), stroke (1), cerebral nemorrnage (1),
subdural hematoma {i). terminal cnronic obstructive
pulmonary disease (1), and diavetic gangrene witn
sepsis (1} Finally, one patient wno died 2 montns
after treatment was witndrawn pecause of early
pulionary tioros:s Tnis patient complained of
dyspnea prior tg death Concerning the 10 deatns
due to arrhytnhmias, 5 were listed as sudden dedtn,
YY 1n 2 (1 patient was .reated for only 1 day},
nonspeci1fic ventricular arrhytnmia In 1 and unknown
arrhythnia 1in 2 Two of the 10 arrhythma deaths
occurred subsequent to amiodarone dose reduction

There were 3 additional deatas due to arrnytnma
that occurred more than 1 week after amiodarone was
discontinued {1n ¢ cases, discontinuation was
1nadvertent)} Two of tne 3 deaths were sudden and
the hiru was noted as 'probable arrhythmia®,

Tmis study was -~ot desvgred to assess the effect of
autodarone on survival or reduction of arrnytnmic
deatns, Nevertneless, the incidence of fatal
arrhytmmias wnile on amiodarone (10/24), 4 1%)
appears relacively low for tnis pooulation Of the
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10 arrhythmia deatns on amiodarone, tnerapy was
- - rated by investigators as fully effective (prior to
" deatn) in 4, partially effective 1n ¢, 1neffective
in 2 and was not listed in 2. The iacidence of
death due to arrhytnmia was 4/153 (2.6%), 2/63
(3.1%), 2/12 (16.7%) and 2/12 (16.7%) in patients

with full, partial, no or un<known responses,
respectively, to therapy.

In patients with VF or VT/syncope wno were fully,
responsive to *rerapre, one-year survival rates
(Kaplan-Meier) tn terms of total deaths ana
arrnytnmia deaths wsere 0 92 and 1 U0, respectively
Patients in this category with less than full
effectiveness did less well On tne other hand,
patients with VI/VEB who nad a full response
suffered a number of arrhythmic deaths. Actuarial
survival rates according to arrhytamia and response
are listed in Table 34

TABLE 34  ACTUARIAL SUPYIVAL RATES

Efficacy Total (Arrhythmia) Survival RatesYe

Arrnytnmia Response [-year 2-yea - 3-years
VF, VT/Sync Full 50 (93)/55 25 (24)/25 6 (6)/0
Other* 23 (32)/30 13 (i3)N13 5 {6)/6
VT, VEB Full 40 (31)/44 23 (28)/24 & (7)77
Other* 22 (22)723 9 (10)/10 4 (4)/4
SVA Full 35 {36)/36 29 (21)/2) 5 {3}/
Other* 7 (7377 4 (4)/4 3 (3)/3

YNumerator = number of survivars (survivors plus nonarrhythmic deaths)
whe:eas dencmiqator = numoer alive at the end of the. ntenval
plus number died during that interval

*Includes patients wno were partially responsive, unresponsive and patients
witn no evaluation

SExcludes 2 patients wno died after less tnan 7 days of tnerap)

Tne survival of amodarone t-2ated patients in tMs
study and 1n most other reports (see section C 3
below, literature) compares yavorably witn
mistorical controls, although availaole nistorical
data are quite 1tmited Baum et a , (1974) provide
tne best avallable dJata on the untreated morbidity
of patients resuscitated from out-of-hospital VF,
tinding mortality at two years of 14% and 47% 1n
natients w th and witnout, assoclated acute
myocardial infarct on at tne timne o cardiac arrest,
respectively Tne striking difference in outcome
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‘ pased on presence or apsence of myocardial -
infarction snould be emphasized. In addition, it
should oe noted tnat by no means did all patients
#ith a documented cardiac arrest have a recurrence
L during une- to two-year period, so tnat failure to
recur 1n a given patient 1s not evidence of drug
effectiveness Only valid group comparisons can
! demonstrate effectiveness Richard et al. (1943)
] “ound that 34 of 16> stable patients 10 days
post-myocardial iafarction had VT inducible on
. ._.etectrupnhysiologic testing. OQuring the following
) year, 8 of these 38 patients (2}1%) nad sudden
cardiac death  This suggests tnat inducivibity of
YT carries a relatively poor prognosis and may allow
‘ comparison witn similar groups treated with
amiodarone, Individual pattent subgroups may have a
still worse prognosis  Schulze et al {1977) found
that postinfa ction patients witn complicated
ventricular arrhythmias (Lown Class 111-V) and poor
cardiac function (LVEF less than U 4J) nad &
one-year mortality of 66% QOoviously, It 1s very
difficult to compare results in one uncontrotled
series with anotn - as the patient substrate 1s a
critical determinant of outcume

3 puration of Therapy and Amiodarone Dose

Among the 241 patients, tne mean wuration of loading and
maintenance phases was 38 and 432 days, respectively

puration of treatment at the time that amiooarone was
. discontinued or wnen tne survey was completed (for
patients continuing amiodarone) is 11sted n Tavie 35,

TABLE 3> DURATION uF AMIQUARONE THERAPY AT FINAL DATA POINT

o Pts Entering Phase

Study Pnase All pts VA SYA
Loading Phase 241 1492 49
Maint Pnase {mo)
Jess than or equal to 3 223 13 44
greater than 3 less than 193 157 4}
or equal to o
greater tnan 6 less than 1dd 129 39
or equal to 12
greater tnar 1¢ less tran 1i> 34 3
or egual to 14
greater than i4 less tnan 6% 46 19
or equal to 24
greater than 24 30 25 2]
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Of tne 241 patients, 1560 were still receiving amiodarone
at the final data point, tne remaining 81 patients
included 47 who discontinued therapy and 34 who died,

(0f tne 81 patients, 17 nad therapy discontinued or died
during the loading pnase and o4 during maintenance
pnases.) The mean duration of treatment of the 12
patients who were unresponsive to amiodarone was 56 days,
7 of the 12 received only loading treatment QObviously,
tnat 1s a long time to awairt sucn an evaluation in people
with 1ife-tnreatening arrnytnmias. Once patients were
estaoltsned on therapy that -wu3 Sonsidermdd effective,
they did reasonably well

1 re

PLU

Some 1nvestigators have empnasized tne observation that
nonresponders are detected relatively early Whether
this 1s meaningful or gives guldance to therapy 1s
difficult to determine, 1t may merely reflact the
tautology that patients who are still at nign risk after
therapy {nonresponders) tend to die and those who are not
at risk do well, [t could suggest that amiodarone 1s not
fully effective 1n tne first montn or so of therapy, out
tnis cannot be proved Morady et al (1943) reported
that 14 of 17 failures (recurrence of VT or sudden deatn)
occurred witnin 4 months of tnitiating therapy Patients
with and without recurrences were similar except for a
significantly lower ejection fracticn {less tnan ur egqual ’
to 25%) 1n those with recurrence (ameron et al (198¢2)
treated 25 su ‘ivors of VF for 22 2 (12-33) months Of a
total of +Q deaths probaoly due to arrhythmia, 6 occurred

witnin tne f rst month of therapy and only 2 occurred
after 3 montns

L adiiaas
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Kaski et al (13381) treated 23 patients witn sustained,
recurrent, symptomatic ¥T. Five patients had arrhythmic
deaths, 2 of 5 died within 45 days and were consigered a.
ansolute nonresponders  Clinical features suggesting
poor prognosis (snort- and long-term) 1ncluded - v -
refractoriness to lidocaine, requirement for repeated
cardioversion, low-output neart failure and large
veatricular aneurysm. The apparent non-respoider to
amiodarone thus remains at high risk and must oe
considered a candidate for alternative therapy (added
drug, surygery, or 1mplanted defibriilator, for example)
Survival n thosr~ constdered responders seems reasonaoly

geod (out see l1terature discussion oelow for methods of
response assessment)

Tne mean Initial loading doses and the nitial, final and

overall maintenance doses used 1a the Detatled Study are
summari.ed 1n Table 36

_
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TABLE 3o  AMIUDARONE DOSE

Hean + SEM TDD (mg/day)

In1tial Initial Final OveralY
Ar-hythmia Loading ifaint Maint Maint
Ventricular 1073 + 43 4 597 + 23 1 447 + 22.3 444 9
(192) (1\75) (174) (175)
Supraventricular 1931 + o5 7 30+ 27 8 334 + 39 404 o
(43) (43) (43) (48)
All Patients 1ggl + 377 570 + 20 7 434 + 19.4 466 8
{241) (223) (222) (223)

TDD = total datly dose
{Humber of patients)

In tne Detatled Study, approximately one-nalf of the
patients treated for ventricular arrhythmias continued
their prior antlarrnythmic therapy for a mean of

1o 8 days during amiodarone loading (Combination
antiarrhythmic tnerapy must be used cautiously, however,
as descrioed in Section V C.)

Pharmacokinetic projections using a 3-compartment model
have predicted that tne amount of amiodarone present in
tne "effect" compartment might drop below a minimum
effective level 1f too abrupt or premature a change 1is
made from loading to maintenance doses (Siddoway et al ,
1933)  Therefore, empirical dosage regimens have
incorporated a stepwise reduction from loading to
maintenance doses Following a loading regimen of 600 to
1200 mg/day (occasionally nigher) administered for
several weeks, an 1ntermediate phase (maximum dose 807
mg/day) lasting | month would permit griadual
-eequilioration  Specific doses and durations of the
loading and Intermediate pnases must pe i1ndividualized,
mn view of tne variapble time required to reacn steady
state In a patient shuwing some, put incomplete
response, progressive increases in loading doses
(aspecially 1f doses 1ess than ur egual to bJU mg/day
were used) or prolongarion of the loading phase might oe
peneficial  Doses above 2000 mg/day are not likely to
achieve additional response, and freguent, reversible
neurologic and gastrointestinal symptoms are more likely
to accompany such aign doses

During maintenance treatment, tne mean final dose among
the o4 patients wnc aiscontinued amigdarone or died was
nigner (645 + ob 4 mg/day) tnan amang tne 158 patients
wno were still continying amiodarone at tne final data
point (364 + 11 ) wg/gay) This is not surprisirg, poor
responders would be expected to have dose increased 1n an
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attempt to elicit a response  Patients wno discontinued
treatment oecause of ADRs may also be expected to have
peen receiviny higner doses

» Imtial loading doses were comparable in tne
supraventricular and ventricular arrnythmia groups,
altnougn the latter patients had a smaller reduction in

ity o AR AR R

dose from the initial to tne final maintenance levels
The progressive dose reduction over time 15 Shown
11 Table 37 %
TABLE J7  AMIODARUNE DOSE ACLORDING TO DURATION OF THERAPY 4
A)l Patients Ventricular Arr SYA %
o No No 3
Study Phase* Pts TDD (mg/d) Pts TDD {(mg/d) Pts. TDD {(my/d) ;}g
3
Load 1-7 Days 239 1015 +267 190 1012 + 289 49 1029 + 67 3 t;
Load 3-14 Days 209 893 +257 107 389 +27 0 2  N2+700
Load 14.23 Days 182 811 +235 143 3814 + 3 39 802 +53 3
Matat less thaun 223 544 + 17 4 175 960 # 20 4 48 485 + 25 o
or egual to 3 mo
Maint greater tnan 3 193 463 + 13 3 158 477 + 15 8 40 407 + 19 8 \
less tnan or egual )
to 6 mo
Maint greater than 6 loy 413 + 13 U 130 42, + 14 8 39 376 + 26 5 !
less tnan or equal
to J mo
Maint greater than 9 15¢ 368 + 11l o 113 334 +13 8 37 321 + 191
less tnan or egual - - -
to 12 mo
Maint greater % an ‘s 347 + 027 86 36 + 154 3 32¢ + 21 2 !
12 less than or - -
egual to 15 mo
Maint greater than B5 343 +15 6 62 34y +190 23 334 + 20 9
15 less than or - - -
equal to 18 mo
laint greater tnan b 39 + 191 47 304 + 233 14 316 + 32 3
18 less tian or - -
equat to 21 mo
Maint greater tnan 50 347 +cUoo 38 337 +234 ¥4 2% + 41 4
2} less than or N
equal to Z4 mo
Maint greater than 3o 3io + 30 2y 32 277 H 294 + 42 7
2 yre
* Dose 1s calculdted “or eacn irterval, usiig data from patlents who
coatinyed therapy -

TOD = total daiily uvose, Mean + Skd
JYA = supraventricular arrhytnmia



Page 44 -~ NDA 18-972

Tne mean maintenance dose and duration of treatment, by
arrnythmia and response, are presented 1n Table 33

(vate are not listed for 12 patients who did not nave an
efficacy evaluation )
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TABLE 33  MEAN MAINTENANCE DOSE AND DURATION OF THERAPY ACCORDING TO RESPONSE
Fully Effective Partially Effective Ineffective
TUD TDD TOD
No (mg/ Dur Rx No (nyg/ bur Rx No. (ing/ Dur Rx

Priigary Arr Pts day) (uays) Pts Suy ) {days) Pts day) (days) ’
YF 36 444 437 15 ud? 476 ! 600 46 1
VT/Sync 24 207 33y 1o 579 452 0 - - 3
VT 43 400 496 25 482 409 5 447 by 5
VEB 1 400 83 0 - - 0 - - }g
SVA 40 $7¢ 945 3 549 026 0 - - ?

TDD = total dailiy dose

For all arrhytninias, tne dose was lowest 1n patients who
were fully responsive to therapy., The doses listed 1in
Taole 39 are mean maintenance doses, final maintenance
doses were sligntly lower, In patients Judged fully
responsive to aniodarona, final maintenance doses were
393 + 14 7 ng/day (N=109) and 340 + 2b 9 mg/aay (N=33)

for ventricular and supraventricular arrhytnmas,
respectively

A migher dose was reyguired 1n patients witn ventricular
arrhythmias compared to patients with supraventricular
arrnythmias  Tnis may be due to differences i1n the
mecnanisin of tne underiying arrnvtnma aid tc patient
characteristics, tnose treated for cupraventricuiar
arrnythmia were less likely to have a history of
conyestive heart failure, ischemic heart disease,
cardiomegaly, cardiomyopatny and reduced left ventricular
ejection fraction The literature also has consistently
reported a need for niyner malntenance doses in patients
with 11fe-tnreatering ventricular arrnythmias than
patients witn supraventricular arrhythmias

D1 {ferences were ooserved petween tne doses used by tne
9 investigators as shown 1n Table 39
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TABLE 33  AMIODARONE DOSE ACLORDING TO INVESTIGATOR

Fisher Haffajee Rakita Singh Zipes
H=41 N=00 N=50 N=50 N=50
Mean TDD (mg/d)
Loading (wn tial) 92v 12z 1497 1452 800
Loading (intermed) 640 92/ 430 1028 702
Jaintenance - 545 356 450 452 427
Duration Rx (days)
Loading 62 36 30 34 30
Maintenance 310 6lo 390 495 319

TOO = total dariy dose

(-]

It 15 likely tnat some differences were related to
patient characteristics (Or. Fisher's patients more
frequently had severe underlying cardiovascular dicease)
and to tne 1ndividual investigator's dosage regimens
(refer to Sections YI B 1 and VI B 2 Patient Description
and Study Methodology)

Determination of the Optimal Amiocdarone Dosage

Because of the study "design" (Section VI B 2) 1t 15 no-
possible to define a minimum effective dose from Ives
data Furthermore, 1n patients with symptomatic,
11fe-threatening ventricular arrhythmas, 1t 1s difficuit
to precisely define a mimimum effective dose for any
antiarrhythmic agent Nevertheles., some conclusions can
pe made concarning effective antiarrnytnmic doses from
the Detarled Study aad tne literature In Section VII,
1t will be shoan that these doses are also reasonably
safe and well tolerated, considering the intended patient
poputuation

Data from tne 112 patients with reduction 1n amiodarone
maintenance dose (Section VI B 4) suggest that total
datly aoses of 20J to 3J0 my are required in tne
treatment of wmost ventricylar arrnytnmias, but that some
patients who are controiled on 400 ma per day cannot ve
controlled un lower 4doses, these patients, wno relapsed
when amiodarone dose was reduced from 400 to 200 mg pe
day, showed restoration of arrnythmia control when the
dose #as increased dgain to 400 mg Occasional patients,
nowe’/er, aopear to require oUQ mg per day Only limited
conclusions can oe drawn from the dose reduction study
because tnere was no consistent scnedule for detitration

and patients di1d not na e uniform loading and maintenance
dosages prior to dose reduction
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Tne Collaporative Group for Amiodarone Evaluation (1Y44)
carried vut systematic dose reduction  When response of
Lown arrnytumia classes 3 and 4 was assessed after 1
montn of treatment, 35 patients responded {(reduction 1in
VEB, cuuplets and triplets of at jeast 83%, 7>% and oo%,
respectively) to a daily dose of 400 mg per day (serum
amodarone level O 38U+ 38 mg/l) One month after
reduction of amiodarone dose to ¢00 mg/day, 24 patients
continued to respond (serum amiodarone concentration

0 67+0 31 mg/1), 10 pecame nonresponders (serum
amiodarone concentration 0.68+0 47 mg 1)}, and L patragt
died of ventricular fiorillation One montn after the
dose of tne 10 nonresponders was increased to 400 mg per
day, arrhythme control was rastored in all 10 patients
(amodarene concentration 0 97+0,62 mg/day). Tnis study
shows an antiarrhythmic effect at doses of 200 to 400 mg
per day, but also shows tnat there are responders to 40U
mg who are not adequately controlled on lower doses.

Tne maintenance doses established empi~ically in the
literature reflect an effort to control the arrnythmia
with minimal adverse effects This 1s 1llustrated by the
experience of Greene et al, (1983) wno treated

70 patients with symptomatic, refractory arrhytnmias

(66 with VA and 4 with SVA) with a l-week loading dose of
1200 my/day and 60U mg/day maintenance, Because of a
hign 1ncidence {93%) of adverse effects at tnis dose
level, aose reductions were often necessary, the mean
dose fell from 572 + 283 at 45 days to 372 + 174 my/day
after 6 months At tne end of 6 months 42 {b0%) of the
patients required daily dosage reduction due to side
effects Also, at tne end of 6 montns 4 patients
discontinued treatment because of noncardia. side effects

Westveer et al (1984}, usiny maintenance doses of 430
(N=3U} and 800 mg/day {N-49), found tnat 45% of patients
cn the nigher dose required detitration for adverse
effects, in comparison to 7% of natients on 400 mg/dey,
but saw no difference 1n effectiveness by li1fe table
analysis

In a U K survey by Harris et al  (1983) of 140 patients,
bU0-1200 mg/day was admnistered tor | week as a 'oadiny
dose, followed by 4U8-600 mg/day for | month, tnereafter
tne dose was titrated according to the 1ndividual
patient's response QOnly 11 patierts required
maintenance doses of 600 my/day or more  Higner doses
were required in 4o patients with VT (440 mg/day) ad
cumplex VEB (40U my/day) than 1in supraventricular
arrnythmyas (310 mg/day 1a 15 patients witn chromic
atrial fiorillation and/or flutter, 280 mg/d*/ 1n

3d patients witn paroxysmel atria) tachscardia and

32J mg/day in patients with WPW and SYA)
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C

Supportive Efficacy Data

1

Ggloval Survey

The efficacy of amiodarone was also taouiated from the
Global Survey, altnhough this study was i1ntended primarily
to evaluate safety 1n a larye number of patients and
included only patients who had died or stopped amiode one
pecause of an adverse effect, Nevertneless, an effic.cy
evaluation {witnout supporting documentation) was
avarlable fc~ 593 5f the 1024 patients Efficacy
criteria were similar to the definitions listed for tne
detatled study in Section VI B 3  Among 598 patients,
amiodarone was considered fully effective 1n 230 (49%),
partially eftective 1n 180 (18%) and neffective 1n 123
(34%) (Efficacy was not listed according to type of
arrnytnmia) Compared with tne Detailed Study, the
percentage of fully responsive patients was lower (43% vs
63%) and tne percentage of nonresponders was higner (34%
vs 5%) Tnis difference might reflect differences 1in
patieat popuiations, because, as noted, only patients who
dired or discuntinued amodarone because of ADR were
ncliuded in tne Global Survey Mear loading and
maintenance doses 1n tne Global Survey were 913 and
528 mg/day, respectively, mean duration of lcading and
maintenance phases were 3Y and 156 days, respectively
(Dose inforination was availavle 1n ly approximately 50%
of patients )} Total duration of therapy was 171 days

Additional Clinical Experience (Dr D 7ipes)

The responses of 230 patirents with refractory YF {04),
sustained VT (114), or nonsustained VT (52), and 74
patients with SV4 (reported 1n part oy Heger et al, 1933)
treated by Dr Zipes are presenied “n Appendix lI Tnose
patierts treated for ventricular arrnytnmnia nad received
& mean of 4 drugs prior to ariodarone, and had severe
underliying cardiovascular disease with a mean left
ventricular ejection fraction of U 33, 69 of 230 patients
were 1n NYHA functional Class [I] or lv  Tne full
detaills of treatment and results can be seen 1n Appendix
11 0f speciel interest 15 the large series ot patients
subjected to electrophysiologic (EP) testing  Among

129 patients underyoing electropnysiologic study (EPS)
who had induciple YT and who continued amiodarone, 110
still nad tnducible ¥T during amiodarone treatment and 19
were no lunger inducible after amiodarone  During
fullow-up none of tne 1Y nontnducible patients had
recurrent VT or death In contrast 2>/108 (two
discontinued} of tne induciole patients experienced
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recurrence of VT during a follow-up ot 1142 months  This
23% recurrence rate 15 probably petter than the rate
would have opeen without treatment (a!l patients nad nad
observed recurrences on several prior drugs) but does not
appear to pbe as satisfactory as the rate for the
suppressed patients (Qf course, the two groups may not
nave oeen comparable and were “outcome defined” suogroups

Literature

Twere 1s a large and growinj nody of literature reporting
on tne results of treatment of refractory,
life-threatening ventricular arrnytnmias ~1tn

amiodarone It 1s, unfortunately, very difficult to
compare tne patient populations 1n different trials or te
compare treated patients with a vaiid nistorical

control  Dosing regimens have been developed empirically
and have been nignly variaple, and the basis for deciding
to (ontinue amioddrone or to dlter tne dose nave varied
fror study to study The literature does, howe.or, offer
some guldance as to outcome, dose selection, and
monitoring of treatment effects It snculd be noted tnat
1n most series, survival or etfect veness 15 reported in
patients who are placed cnronically on the drug, thase
with no 1nitial etfect or intolerance are not 1ncluded
Tne series, 1n other words, are not reported as
"i1ntention-to~treat" 1n most cases

Most of .ne studies have involved patients considered at
high risk of Jeatn pecause af a history of VI/VF or
resuscitation, and controlled comparison with no
treatment nas peen ocut of the question Even comparison
vWitn alternative agents 1s a1fficult, as amiodarone has
oeen considered a "last resort agent Y The only
availlable compar.sons are tnose witn expected nortality
based on historical series

Survival 1n series of amiodarone-treated patients has
oeen re wrted by mary 1nvestigators Cameron et al
(1982) eported 10 deatns 1n a group of 25 survivors of
VF who were followed for 22 2 montns (12-33) on
amiodarong  Among the 10 deaths 1n this study, 6 were
due to ducunented VF, 2 were sudden deatnhs and & were not
documented  Only )} of 16 patients rated as fully
responsive at 3 montns (no recurrence of VT or VF up to
tnat t me) subsequentiy died In contrast, all patients
Wiln a ~eduction, but persistence of symptomatic VT (J4)
or no mprovement (v) after 2 months of amiodarone
subsequentl. died of xnown or probable arraythinlas In
th1s case the pursistence of nonfatal VT presaged an
ultimately fatal outcome wh*le elimination of
spontaneous VT #ds esoclated with a good cutcome
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Peter at al (1984) treated 33 consecutive survivors of
cardiac arrest from ventricular arrhythmas, not
associated witn a new acute myocardial infarction (A4},
witn amtodarone for a median of 24 months There were >
sudden cardidc deaths {15%) The .ame group (Peter et

al , 1983) nad earlier reported an arrnythmic mortality
of 10/77 among patients with a nistory of sustained VT
1ncluding some with episodes of sudaen death, following a
mean of 2U o months., In that study, therapy was assessed
by symptoms and ambulatory ECG recordings

Morady et al (1983a) used electrophysiologic testing to
guirde tnerapy 1n 45 survivors of cardiac arrest Eleven
patients had no 1nducible VT and, with tanerdapy directed
at their underlying heart disease {(and eumpiric
antlarrhytmaic thierapy tn 2 patients), tnere were no
recurrences of symptomatic VT or cdardiac arrest during a
mean follow-up of 1Y montns, Tne remaining 34 patients
had 1nducible VT In 9 of these 34, conventional
antiarrnytamic tnerapy suppressed 1nducticon of VT, after
a mean follow-up of 2U montns, 3 of the ¥ {343) nad
recurrent YT or sudden death In 25 of 34 patients,
Induction of VT could not be suppressed by conventional
druys, 23 were treated witn amiodarone and over

18 months, 2 had recyrrent VT or sudden deatn and 21
{91%) did not  [Inasmuch as these intestigators (Morady
et al , 1381) and others (Heger et al , 1uydl, Hamer et
al,, 1381) ooserved that inductron of VT during chronic
oral amodarone therapy d d not preclude a good clinical
response, tne 23 patients on amiodarene did not undergo
furtner electrophystiological testing

Fogoros et al (1983) reported on their treatment of

77 patients witn recurreat VT or VF and, unlike many
series, included all patients exposed to amiodarone,
including early failures Intolerabie sice effects were
counted as druyg farlures Excluding 7 ea~ly dropouts

{4 deatns during first week and 3 dropped pecause of
1noscible VT on programmed electrical stimulation (PES)
during tne first month, the actuarial yncidence of arug
efficacy at 12 months was 52% and at 24 montns 23% In
all, 3¢ patients were successfully treated and 38 failed
to respond or nad to be dropped  Fourteen of tne

38 fatlures occurred witnin a month [f only patients on
treatment 4t least a3 nunth are cansidered, tne success
rate at ane year was aoout 7U% and at . years about 32%
Failure +d4s pased on severe side effects (14), sudden
deatn \s), svinptomatic recurrence of vT (15), or
recurrent asynmptomatic NSVT (V) If tne i4
discontinjations due to side effe.ts are not included,
tner S0 or recurvent VT/VF occurred 1 24/50 or 42% of
all patients, and aortaiity was /%0 or 4%, not too
Jifferent from other serias Arong tne 47 patients
treated at least one montn wno did not stop drag
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pecause of side effects, 15/47 (32%) nad late farlure

It 1s this figure that 1s prooaoly most comparaole to
those for other series, wiicn tend not to count
side-effect dropouts as efficacy failures and do not
count inttial failure as part of the treated group

Again, without an adequate control group, 1t 1s difficult
to evalute the success of tne drug, put Tne untreated
annual mortality of sucn a population 1s almost surely
higher tnan 15%

A vailety of weans hase been ysed to monitor the
effectiveness of amiodarone and predict long-term success
Just as with atner drugs, including measuring effects on
Holter VPB rates, frequency of NSVT or VT episodes on
Holter and suppressicn of PES inaucioility of VT/VF

Toere 15 substantial ceatroversy regarding the pest
metnod of predicting outcome, and particularly on the s
role of programned electrical stimulation While for

most agents, suppression of PES inducibility has

correlated well with survival and suppression of episodes

of sustained VT/VF, an 1mpression nas existed tnat

amigdarone use can lead to a good outcomne even without

suppression The following data are relevant to the

question

Greene et al {1983) found that 1n 79 patients with
VT/VF, total VEB count on Holter monitoring was not
predictive of long-term response {recurrence of VF or
sustained VT) There was a weak trend suyggesting
patients with nign density VE3 at oaseline wno nad d
marked reduction on amiodarone di1d better thar patients
witn fewer VEB at baseline and increased YE3 on
amiodarone  Because of consideraple overilap of Hulter
responses in patients witn and without later recurrences,
Greene and associlates did not find Holters to be
predictive of overall response (arrhytimia recurrence)

In contrast, Kennedy et al (1944) found tnat treatment
farlure (recurrence of VT or sudden death) 1n 6 of 24
patients treated witn amiodarone (doses 200 to 800 mg/day
for greater tnan or equal to 4 weeks) was predicted dest
by a compination of yreater than or equal to 1 VE3/IU0U
normal peats and induciole sustained ¥T on programmed
electrical stimulation during treatment  (The
cobination of findings was more arcurate than eack
individual finding ) Low VEB count on Holter (less than
ot eyual to 1/1000 normal oeats) was the oest predictor
cf long-term success Results are snown 1n Tabie % In
th1s study, very few patients became noninducible so the
usefulness of *hat observatian could not have beern jreat,
1L appeared, nhowcver, that 1n 1nducible patients, the VES

rate did nelp predict putcome (\_~\*‘
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TABLE 40  PREDICTION OF SULCESSFUL RESPONSE (KENNEDY et al., 1984)

VEG less than VEB less VEB greater tnan
or equal 1* tnan 1 VT T + SVT*
> Success 13714 (938) 5710 (508) 7712 (58%) 175 {20%)
Failure 1714 {7%) 5/10 (50%) 5/12 (42%) 4/5 {380%)

*p less tnan U 05 (success vs failure)
S¥T = 1nducible sustained VT

In a study of 51 patieits with sustatned VT or VF, Waxman
and coworkers (1982) found that amiodarone completely or
partyally apolished arrnythmia in 23 and 13 patients,
respectively Nevertneless, only 5 of 43 patients were
no longer 1naucible after amiodarone !oading, prolonged
therapy did not improve EPS results EPS does not appear
to predict all of tne patients who seem to do well It
1S 1mportant, however, to distinguish “doing well,® as
assessed oy 1nitial response, and long-term success

rdamer, et al (193)1) reported experience similar to
waxman's In 9 patients witn sustained VI/VF (o) or NSVT
(3) qiven amiodarone over a period of 10-24 months, VT
was prevented in 5 patients with frequent VT pr.or to
treatment, NSVT was abolished in 3 patients, and VF was
prevented 1n a pattent with a putative 30% annual risk
Nonetheless, sustained VI inducible by PES at baseline 1n
7 remained 1nducibie in alil

Zipes, as noted above, found that suppression of
inducibiiity was assoclated with a very good prognosis
(19713 did well) but tnat 75% (83/11J) of patients still
tnduciple also did well, witnout recurrence of VT Zipes
and cowoikers (Klein, 1935) nave peen seeking tu develop
a discriuminant function to predict which patirents who
were st1ll 1nducible on amiodarone were at greatest

risk  They found, in work« thus far reported only as an
aostract, tnat easter inducibility (fewe~ extrastimuly)
nad been seen 1r 11/1o (69%) of patients with recurrent
sustained VT or VF vs 13/69 (19%) of a ssmptomatic
patlents  Patients requiring more aggressive stimull did
well, watn 2/Y> (13%) recurring Moreover, recurrent VF
was seen onlty 1n patients with easier 1nduction or VT

cycle lengtn at induction of less than or equal to
370 msec

Others nave sougnt predictors of success other than, or
1n addition to, PES evaluation Veltri et al (13¥o)
studied 13 patients for a mean follow-up of 24 months
witn recurrent sustained VT 1ncluding 3 witn SD syndrome

Fan
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3 wita syncope and one with presyncope, 11 nad sustained
VT at control PES, while 2 had only NSVT Late PES (at
least 6 weeks, because of reports of lack of early
effect) snowed loss of inducipility 1n only one patient,
and one patient with inducible NSYT dev.loped SVT after
amiodarone Despite the poor PES rresponse, 8/13 patients
were free of clinical arrhythimic events Of the 5 who
d1d nave events, two were patients witnout sustained VT
Toere was no apparent consistent change in ease of
induction  Tne autnors suggested that tne patients
remairea vulnerable to cactsined VT sut tnat triggers to
such arrny nmics were reduced

Tne same suthors have recently reported 1n on apstract
{Veltri, 198»a) that in 52 amiodarone-treated patients
with suctained VT wno also had NSVT on baseline Holter,
response of NSVT after 1 week of loadinyg (1200 mg/day)
amogdarone tnerapy predicted outcome Tnirty-four
patients nad suppression of NSVT, 13 had continued NSYT
At a mean follow-up of 3 months only 3 (9%) of suppressed
patients had recurrent VT or SD, compared with 10 {b0%)
of the patients with continued NSVT

Many authors have found PES hignly predictive of

outcome  McGovern et al treated 18 patients with
racurrent symptomatic VT or VF, who had failed a mean of
3 5 drugs and who had syaptoms for one to four years,
with amiodarone at a loaading dose of 600-1200 mg/day and
maintenance doses of 200-1000 mg/day All patients nad
induciole VT prior toc treatment After a mean of 12 days
{range 4-42) of treatment, 5 patien.s were rot 1nducible,
and added mex1litine rendered two more not inducible A
partial response (more difficult inducted) wds seen In ¢
otner patients In tne 9 remaining, amiodarone had no
effect on response to stimulation or made 1t easter to
induce  Among the full or partial responders, after a
mean of 22 3 months (range 7-42 months), tnere wer e no
symptomatic arraythmias In the nonsuppressed yroup
there were ¢ sudden deaths (2 montns and 2u months) and 3
witnh recurrent VT, at 4 days, 4 weeks and 6 weeks In
all 2 cases, patients developed "incessant VT" requiring
multiple cardroversigns not respons*ve to previously
effective parenteral medications In a later
puplication, reporting on 3 patients {including the
above 18) McGovern (1983) found that a group of

{6 patients 1n wnom amiodarone suppressed induction or
1ncreased tne difficulty of i1nduction nad done well afte-
a mean follow-up of 1o 3 montns, only one patient died,
and that patrent died at 27 months followlng dose
reduction secause of toxicity [- contrast, 8 of tne i4
wnose arrnycumnlas were not suppressed had vecurrent VT
{6) or dred
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Horowitz et al (1985) nave reported similar results In
100 consecutive patients witn symptomatic VT/VF treated
with amiodarone All patients nad induciple sustained
VT/VF pefore amiodarone therapy, out with loading dose
treatment (oral ioading dose of 1000 mg/day for 1 week
and 300 my/day for the second week or oral plus i.v
loading of 600 mg oral plus 10 mg/kg/24 hours 1 v, for

3 days following by dJu mg/day for 7 days), PES at day 9,
10, or 11 some showed changes in 1nducibility Twenty
patients became noninducible either witn amiodarone alone
(1d) or with amiodarone pius procainamide (2} Gver a
mean follow-up of 13 montns {range 4-31, ail at least

12 montns except for one patient who died of AWMl at

4 montns) there were no instances of recurrent YT/VF or
sudden deatn Two patients died of nonarrhytnmic cardiac
causes and 3 patients stopped treatment oecause of side
effects

Eiynty patients remained 1nducible with sustained VT 1in
16, VF 1n 2 and NSVT 1n 2  Amiodarone was used alone 1in
o9 and vn combination with proccarnamide in 7 and
quinidine 1n 4 Over a mean follow-up period of

12 months (range 2-32) symptomatic VT/VF recurred 1in
38/80 (48%) There were 7 nonarrhythmic cardiac deatns
and 6 patients had am,odarcne discontinued oecause of
toxicity Recurrent YT/VF recurred petween | ana

3 montns 1n 20 patients and between 3 and 8 montns 1n
13 doses at recurrence wera 600 ang/day .n 21, 400 mg/day
1n 14 and less tnan 490 mg/day 1n 3

The recurrence rates were nhignly significantly different
for tha two groups, but there were no differences 1n
oaseline arrhythmia, ejection fraction (24-25% for ootn
groups), age, or severity of neart disease Mean
amioda“one plasma levels were lower 1n the noninduciole
group at time of PES (I 4 vs 1 7 mg/1) and duriag chronic
treatment {1 3 vs 2 1 mg/1) as was mean maintenance dose
(391 vs 432 mg/day) and QTc 1nterval (402 45 47) msec)
al*nough these dirfferences were not significant

The 1nducible patients were examined furtner fo.
predictors of recurrence and survival There were no
stynificant differences 1n plasma concentration or QTc,
cdt amiodarone dose was significantly lower 1n the
recurrence-free group (39! ves 499 mg/day) and the plasma
concentration was somewhat lower 1n tnat group (1 9 vs

2 2 ing/l) Tnere was, however, a nighly significant
drfference 1n anility to tolerate the 1nduced arrnythmia
tnat correlated strongly with survival  Among

56 patients witn induciole VT wno did not deselop severe
sympcoms &t 1nduction, 26 (46%) ad recurrent VT but all

survived Among £3 wno developed severe symploms
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(cardiovascular collapse or angina and near syncope), 12
(50%) died suddenly, 2ccounting for all of the apparent
arrhythmic fata.itires 1n tne study VT cycle lengths
were significantly shorter in the petients witn severe

» symptoms during induced VT (304, range 250-320, vs 411,
range 300-55. msec)

|

Tne study suggests, l11ke tne work of McGovern and Zipes,
tnat noninducibrliity after PES carries & highly favorable
prognosis  To possiole predictors of a good outcome 1n

- the inducible patients {along with very low Y73 ,/ztes
LXennedy], more difficult inducibility LZipes), and
elwmination of NSVY LVeltril]) can oe added good tolerance
of the wnduced arrhtnymia, wnich also correlates with
relatively snow VT

PN PR AT e L

In an anstract, Borygrefe 2t al (1943) reported similar
results, finding recurrence 1n 8 (2 fatal) of 23 patients :
(34%) wnose 1nducibility d14 not change from paseline,
but no recurrence over a mean ll-montn follow-up 1n
patients wio became nonirduciple (8) or more di1fficult to
1nduce (5)

, Lavery et ai (1985}, also 1n an anstract, reported
results in 48 patients with 1efractory VT and organic
neart disedase After 4-6 weeks of an ave-age dose of
/15 my/day, 24/48 were no longer 1nducible, wnile 24 were
1nducible, showing ertner the same VT as 1dentified
clinically (13) or a new morpnology (11} Tne
noninduciole ygroup after an unstated foilow-up period nad
only 1/24 {4%) recurrence The inducible group ndd a
recurrence rate of 8/24 (33%) Serum levels were samilar
n the two groups

[t seems clear that amiodarone 1s fairiy often successful
in suppressing 1nducibilrty or makiny induction more
difficult wn hignly refractory patients (Zipes greater
tnan 13/129=greater than 13% (Zipes results are given as
greater tnan 19 pecause he did not 1nclude patients wnose
induction pbecame more difficult, who also do well),
McGovern  §/18 - '6/30, o0 or 53%, Horowitz

20/100=20%, Lave-y 24/44=>0%, Borggrefe 13/36=30%)
with the variaollity no dount depending on tecnnical
detairls of the stimulus regimen and patient
characteristics such as underlying neart disease, number
of prior farlures, and the particular arrnythmias The
suppressed patrents appear to do very well, with very low
(tess tnan 5%) recurrence rates

Patients not suppressed have not done as well, witn
recurrence rates of 3U te mere thar 50% But evsen 1n
tnese patients mortality was not nigh, I1n tne range of

15% 1 AcGovern's and Horowit®'s experience  Horowitz

found tnat gooud tolerapility ot tne induced arrhvthmia
predicted survival of patients witn recurrent yT
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Some (Veltri, Hamer, Waxman) found Yow rates of
suppression of induced arrhythmia out reasoraply goud
outcomes nonetheless Predictors of a gooc outcome nave
oeen suggested, including low VPB rates (rennedy) or
complete suppression on Holter of NSVT (veltri)

Little information exists concerning prospective
evaluations of amiodarcne against other antiarrhytnmic
agents  Hoffwan (1934) treated 50 corsecutive patients
witn coronary artery disease and frecuent (yreater than
30/nr), hign-grade (greater than or equal to Lown grade
I1I} ventricular arrnythmias Drug, were evaluated after
7 to o weeks, with serum level monitoring 1n many
patients  First-choice drugs were quinidine
(slow-release 750-1500 mg/day), w xilitene

(600-800 mg/day) or a beta-blockiny agent (sotalol,

320 mg or oxprenolol, 160 mg daiiy) Second-choice drugs
were amiodarone (200-4U0 mg/day), prajmalium Ditartrate
(40-60 mg/day), disopyramide (8U0-420 mg/day) and
pheaytorn (200-300 mg/day) Treatrent was considered
effertive when al) repetitive ventricylar ectopy (Lown
grade IVa) was eliminated and when frequent multi‘orm VEB
were ieduced to less tran 30/nr daccording to Holter
recordings  There were 89 single drug t 1als The
proportion of successful to total drug trials was 13727
(492) on amodarone, 4/27 (15%) on guinidine, 7/26 (27%)
on mex1litene, 3/11 (27%) on beta blocxers, 1/8 (13%) on
prajmalium bitartrate and 1/5 {20%) eacn on disopyramide
and miscellaneous drugs

[n addition, there were 15 trials using amiodarone 1n
combination with mexilitene (7), quinidine {4) or otner
agents (4), Y of 15 trials (60%) were successfyl Thys
study suggests a higher response rate on amiodarone
despite 1ts use 45 a “second-line” therapy

In a another stuuvy Schmidt (1984) studied 34 patients
witn Lown grade JV arrhythmias on baseline Holter
recordings Therapeutic efficacy was defined as a 9YuJ
reduct on of couplets and a 100% reduction of salvos,
according to Holter recordings at week | and months 1 and
3 Class I antiarrnythmic drugs (TDD) used were
disopyramide (000-900 mq), flecainide (200-300 mg),
mexilitene (000-80U my), prajmalium (60-ud ng),
propafeaane {600-90U mg) and tocainide (1200-1300 mg} f
Class I druas were not effective 1mitially or during
follow-up, anmodargne tnerapv was 1nitiated One or more
Class [ antiarrnsthmic agents were effective acutely 1n
78% of patients, however, efficacy decreased to 56%, 2d%
and 15% after | week and | and 3 nonths, respectively

The efficacy of amicaarcne was 45% after ] montn and
tncredsed tu 724 after 3 months
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Conclusions

Amiodarone 1s an effective antiarrhytomic agent In 241
patients previously unresponsive tn or intolerant of other
antiarri ythmic drugs, 59% and 82% of patients with ventricular
arrnytnmids {VA) and supraventricular arraythmias (SVA),
respectively, were described as naving had a full response
(edimnation of VF, ¥T and complex VEB and/or 2% reduction of
total VEB or compiete elimination of syinptoms associated wrtn
SVA), an additional 29% of patients with VA and 16% witn SV
nad a partial response to therapy. Tnerefore, of 192 patients
treated for ventricular arrnytnmias, 169 (88%) acnieved a -
fully or partially effective response Of 4% patients treated
for supraventricular arrhytnmas, 438 (98%) were fully or
partially responsive to amiodarone

According to Holter monitoring, during amiodarone marntenance
therapy, VT was essentially eliminated and couplets and total
VEB reduced from paseline py 50 to 73% (couplets), and 60 to
70% (total VEB) Among 24 patients wno temporarily
disconrinued therapy, arrhythmia recurred 1n 2 high proportion
(79%), control was reestablished after resuming therapy
Eighty patients witn s ncope naa no recurrence during
amipdarone treatment (mean 434 days) Tne one-year survival
rate 1n patients treated for VF or VT witn syncope who were
fully respansive to amiodarone vas J00% In the ygroup of 241
patients, tne mean durations of loading and maintenance
treatment were 38 and 432 days, respectively dean loading
doses of 1079 to 1091 mg/day were used, followed by graducl
dose reduction to medn doses of 393 and 340 mg/day in fully
responsive patients with VA and SYA, respectively

Tne Titerature supports effectiveness oy amiodarone as
measured by eluaination of Holter evidence of VT, by
suppression of PES-1nduced VI/VF and by good
survival/recurrence experience, especially 1n patients witn
suppression of PES-1nducibiiity

Vi CLINICAL EXPERIENLE  SAFETY

A

Introduction

Several sources served as the database to evaluate tne safety
of amiodarone 1n tne treatment of cardiac arrhytnmias, ard are
summarized below

] Tne Glopbal Survey evaluated safety of c ronic amodarone

treatment Qne hurdrea ninety-four of 242 {(80%) IND
noiders (as of September 19Y82) responded to the surve,
uf the 4802 patients treated with amiodarone, specific
detalis were furnisned on 1024 patients wnho discontinued
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tnerapy due to adverse reaction (N=339, 8%) or died
during amiodarone treatment (N=625, 13%) Therefore,
data from this survey provide nformation on a large
numper of patients wno possibly presented the most
negative safety profile Relevant clinical information,
inciuding adverse reactions (AOR), laooratory tests,
cnest X-rays, drug interactions, and effects of dose
reduction and temporary discontinuation of tre therapy
\rechallenge) was collected As this SJdrvey did not
provide information on the iIncidence of side effects n
tne total of 4802 patients, ronclusions regardinyg only
tnose patients wnose treatment was terminated due to side

effects and overall Incidence of deatns during amiodarone
therapy were made

In addition a Detailed Study of safety and efficacy was
based on clinical data collected retrospectively from 5
major U § medical centers Amiodarone was given to
patients witn serigus, life-threatening cardiac
arrnytiusias who had not respondad satisfactorily to prior
therapy or had not tolerated othe! antiarrhytnmc

agenis  Clinical details were collected un 241 patients
treated witn amtodarone 1n 5 major U°S medical centers
(Eacn of 4 centers provided data on 50 consecutive
patients and one center provided data on all 4l patients
tr ated ) Information on all aspects of safety, 1 e
ncidence of all side effects (requiring or not requiring
patient witndrawd! from treatment), laboratory test
results, cnest X-ray evaluations, drug tnteractions,
dosage reduction and rechallenge were evalyated Since
tne 241 patients of tne Detailed Study were included
awony tne 43802 patients of tne Global Survey, the number

of patients withdrawn from treatment and tnose who died
are overlapping

A third source of ADR information is the reports of
individual investigators who summarized their own
éxperience, or, 1n ope case, sougit to dring together
results from a group of Tavestigators who were surveyed
With a questilonnatre and who tesponded with reports of
experience 1n more than 1000 patients, many treated for
more “han a year Tmls survey nas been described briefly
10 a7 anstract (Mason, )985) and at the Novemper 1945
Ame~icar Jeart Association meetings and 1n a wore
detali2d preliminary eport to the FDA M though the
undcrlying data (individual survey reports) nave neot oveen
reviewad dy tne Agency, the quality and experience of tne
1nvestigators, and the fact that a similar out less
detalied survey was the basis for the [ves Global Survey
demands that the ~esults pe given consideration A
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lim.tation, however, 1s the fact that validation and

complete analysis nave not yet been accomplished On tne
v~ le, perhaps because of a longer mean follow-up,
adverse reaction rates in the Mason review are somewhat

> more frequent than 1n the Ives Detailed Study or 1n most
publisned reports Of particular concern 1S a 13% rate
of pulmonary complications and, 1n general, a nigh
dropout rate (1b3) for ADR, althougn the latter is not
nigher than that in some publisned series such as

Fogoros (1983), Heger (1983) and McGovern (1983) %
Tne 8 centers, their principal 1nvestigators, and the i
numvers of patients surveyed were %
§
Institutien n Investigator i
&
Umiversity of Utan 81 Mason, JW "
Columpia University 84 Bigyer, JT 3
Likoff Institute/Hanneman 226 Horowitz, LN *
Massdachusetts Genera' Hospital 229 Ruskin, JN
San Pedrv Peninsula Hospital 129 tLannon, DS
Stanford University/Sequoia Hosp 2b3 Winkla RA/Swerdlow, CD
Vanderoilt University 64 Woosley, RL
Washington Universaity 235 Greene, HL

In general, tnis IND survey was consistent with the two
Ives reports

Tnis discussion of the safety experience with amiodarone
addresses the following

Adverse Reactions

- Overview of ADR

- Terminations for ADR

pDose and time relationship of ADR

- Response of ADR to dose reduction or temporary
discontinuation

t

Laporatory Tests
Deatns

It snould be appreciated tnat at least sume amiodarone
ADR occur only after a period of time, so that the rate
of ADR snould be based on tne population actually at

risk  The overall rates using a denominator of all
patients entered will underestimate tne rate of such time
related events, and will do so 1n proportion to the
freguency of early drop-outs due to ineffectiveness,
death, or acute ADR  The discussions below will attemot
to refiect tne rate in long-term use to the extent

sossidle (\_‘\~
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For overall comparative purposes, Table 4] summarizes
results of the Ives detailed study, tne Mason suryey, tne
IND survey, ang 4 relatively recent puolished series

Tne numpers 1n tne table should not oe taken as strictly
comparaole, as duration of éxposure, dose, metnod of
collecting and repurting ADR, etc. varijed considerably
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TABLE 41  COMPAR) SOW Of AJR

IVES MASON
DETAILED SURVE HEGER FOLOROS PETER R
sTuoy SURVEY ur..,r; (1983b) (1983) (1983) ﬁgggﬁ)" ;:lll)va
No Pts (n) 241 130/ 198 962 181 80 480
VA (3) 192 {80) 85 (83) 196 {10C) 29 (8¢) 139 49 [€1) mg
SVA (3) 49 (20) 157 12 a (o 9
Oose Regime ) (o) 17 (18) H 31 (39) 553 [12)
{-qdday) .
oa N7A 800 860 _ 130 varied® 6 1260
Naint 434 a3 + 3390 (YAY" 68 » 167 3gg + lgg M
(SvA) 500 ¥ 183 -
Duration Rx 67 mos 396 gays greater than B+75mo 3 30 mos W 8m N/A
162 +130m (1 day 27 mos) (6 days St mo)
{1 57 mos)

Mo ® s w/ADR (%) 175 (73) WA 956 (48) 662 (73) ns? 56 (82) nA

Ocylar 92 (38) N/A 21 {30} (175%) 80 (100)
N2urol 72 (30) N/A 8 {20) 30 {(17) 19 {24)
6t 67 28} WA 4 (4 27 {34)
Skin “u (1g) 19 (10) 20 (22) 21 (12) 11 {14)
Cardiac 33 (14) 9 (5) 4 (a) 4 (2) 8 (10)
Puln 7 {3) 7 (4) 6 (7) 8 (4) 4 (5)

Others 81 (343 N/A 23 (25) 828 25 (31)

We Pts O/C Rx (%) 17 (7) N/A 2 (1) 14 (16) 3 14 {18) 399 (8)
Puls 4 (2) s (3) 6 (7) 0 4(5) 79 (2)
Neurol (1) () 0 0 n
Aggrav /Recurrent

Arr 3¢ ) 9 (5) s (4) 0 4 (5) 63 (2)

Gl 2 (1) 4 (2) 0 0 314 1 {1)

Ocula 2 (1) ° 0 ¢ 33 (8)

Sxin 0 0 0 2 21 (5)

Nisc 3 (K) 211} 4 (4) ! 3 (4) 98 (25)
¥ om Wason MM el 2 (Kamlodarone ToalcTty Study Group) Circ V2 Sappy JI1 272 Uct 1985 (Abstr }

Gl pts were treated for gredter than | week and was used as denominator

"Mean Cumalative Dose 164 ¢ 150g

rogoros did not use a Voadirg dose regimen for SYA pts

Speter tnitia)ly did not use a loading dose regimen then a daily loading du.e of 120G 1800 g

concomitartly with oral amjodarone

61n ueger s study a number of ADRs were collectively reported (Ne76)

Thot specified in Peter s sStudy ¢ e unclear how many pts had greater than 1 ACR
Bincludes 74 pts with abrormal diver furctfon tests without clinicel symptoms/signs of 1tver dysfunction
9%en (10) additioral patfeats temporarily discuitinued amiodarons

In addition they used iv amiodarone
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B Adverse Redactions

TABLE 47  a[LYERSE

Overview of Adverse Reactions

Adverse reactions were recordeu for all patrents from the
Detaried Study and Gloval Survey, and the overal:
1ncidaence 1s summarized 1n Taole 42

DRUS REACTION SUAMARY

Detailed Study Gleoal Survey
Patients treated 241 4,302
Patients with any ADR 175 (733} NA
Patients with severe ADR 28 (12%) NA
Patients discontinued for ADR 17 (78) 399 (8%)

NA = not dvailaole

Adverse re ons are presented by body system as
follows ar, neurologic, puimonary, cardiovascular,
gastrointest.nal, hepatic, dermatologic, tnyroid and
miscellaneous  Within each body system, the ADR were
grouped oy signs/symptomns.

Incidence uf Adverse Reactions by Body System

In the Deta.led Study, tne most frequently observed ADR
were neurologic followed by ocular and gastriintestinai
The 1ncidence of ADR by oody system 1s listed 1n Table

43 0Of tne 241 patients, 223 entered maintenance and 148
nad at least 3 minths of treatment, lod at least 6 montns
and 115 at leec . o months

TABLE 43  TNCIDENCE OF ADR 8Y BODY SYSTEM (Detailed Study)

Nummoer of Patients

Bady System (N=241)
Neurclagic T 110 {438%)
Ocul r 32 (38 21)
castrointestinal o7 (28%)
Dermatologic 44 (13%)
Cardiovascular 33 {14%)
Hepatic 13 (2%)
Respiratory 7 {3%)
Tnyroid 6 (J43)
Aiscellaneous ol (20%)

_
iﬁ

el N eadne A st B>

-




L e 4

Page 102 - NDA 18-972

Incidence of ADR by 1ndividual body system from tne
Detailed Study 1s described below

Y Ocular Adverse Reactions

Ocular ADR occurred 1n 8> of 241 patients {35 3%) In tne
Detailed Study (Because some centers did not routinely
moni1tor for corneal deposits or reccrd them as ADR, tne
actual i1ncidence of ocular ADR would oe expected to oe
e e nigner.) Visual disturvances associat2d witn corneal .

' deposits were reported in 23 patients (¥ 5%) Only ¢

) patients discontinued therapy decause of symptomatic
corneal deposits The incidence of ocular ADR 1s
summarized in taole 44

TABLE 44 INCIDENCE OF OCULAR ADR
(Detaried Study)

|
3
.

i

No (%)
Pt Discont
Mo Pts (%) Treatment
Jescription of ADR (N=241) {N=c41)
}

Corneal Degeneration* 29 (12) ] |
Corneal Figmentation* 26 (10 d) J
torneal Peposit - Visual Disturoance 23 (9Y) 2 (0 3) -
Qthers*x 7 (2 9) 0 '
Total 35 (35 3%) 2 (0 3)

*(lass1fied as cnanges related to corneal microdeposits
**Qtners 11l-defined eye discomfort (2 cases), and one case

eacn of following endothelval corneal dystrophy, corneal opacity,
lattice curneal dystrupny, tear film i1nsufficiency, corneal edema

Neurological Adverse Reactions

Among tne 241 patients in tne Detarled Study, 72 (9 94)
reported neurologicdal ADR, but nu patient discontinyed
treatment for a primary neurological complaint  Table 45
summarizes neurological ADR
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TABLE 45  INCIDENCE OF NEUROLOGICAL ADR (Detarled Study)

No

» Pt (%)
Description of ADR (N=241)
Halaise and Fatigue 21 (87)
Tremor/abn 1nvol movm 20 (4 3)
Lack ot Coordination 14 {5 3)
Aonormal Gait - L (5 4)

| D1zziness and Giddiness 12 (5 0)

' Paresthesias 9 (37)
Decreased Libido 7(29)
Insomnia 5 (2 1)
Headache 4 {17)
Sleep Disturvance 3 (1 2)
Sleep Stage Dysfunction 2 (0 4)
Otner* o (2 5)

Total 72 (29 9)

*One case each of difficulty 1n walking, myalgia and myositis, cramp !
1n 1100, apnasia, drowsiness, convulsions

Malaise and fatigue, tremor, lack of coordination,
aonormal yait, and dizziness were tne most freguently
observed neurglogical ADR, exceeding an incidence of 2%
Tn1> experience, 1ncluding tne observation tnat these
reactions are rarely cause for discontinuation, 1»

' sumlar to tnat of otner observers

Puimanary Adverse Reactigns

Aside from aggravation of arrhytnrmias, tne major
l1fe-tnreateninj ADR reported for amodarone 1s pulmonary
toxiclity, whicn nas been reported oy many investigators,
in some cases, fairly fregquently In these cases, a
ciinmical syndrome of progressive dyspnea 1S accompanied
vy functional and pathological data snowing a pulmonary
interstitial process  Because of such reports, close
attention was given to pulmonary signs/symptoms In
addition to data from the Detailed Study, Rakita's review

' of publisned cases of pulmonary reactions (1983c) was
also 1ncluded 1n the tollowing discussion  Sanof)
Pharmaceuticals (France) compiled wor ldwide cases
(publisned and unpuolisned reports as of Feoruary 13384)
of pulmonary reactions, whicn were reviewed to supplement
the overall U S experience
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In the Detailed Study, 7 patients nad pulmonary ADR, of
whom 2 had pulmonary symptoms due to congestive heart
faltlure and 5 had pneumonitis The 1ncidence of

» pneumonitis was 2.1% (5 of 241) Of the 5 patients with
pneumonitis, amiodarcne was discontinued temporarily 1a 2
patients who were recnallenged and therapy was
permanently withdrawn from 3 patients One of the latter
patients died 2 months after discontinuing tnerapy,
probadsly due to pulmonary reaction Tne death rate due

\ tn amiodarone-induced respiratory reaction was thus 1 of
241, or O 4%

.
é
i

The Global Survey of 4802 patients also provides an
approximation of tne incidence of pulmonary toxicity
Attnouygn 1n tne Global Survey adverse effect data were
not oblatied on patients who continued tnerapy, 1t 1s
unlikely that a significant numper of tnese patients had
recognized amiodarone-induced pulionary reactions The
experience cited 1n tne literature and 4lso in tne
Detailed Study show that when pulmonary toxicity 1s
suspected, amiodarone therapy 1s generally discontinued
Lombdining Y5 patients who discontinued therapy and 15 who
j died of probable amiodarone-induced pulmonary reactions
gives an mncidence of 110 of 480<¢ (2 3%) for the Global
Survey, stmilar to the 1ncidence reported above for the
Detailed Study The 14% mortality of this AUR when it
occurs 1s also similar to the Detaillec Study and
compatible with tne reports of Heger (1983) wnu reported
3 deaths 1n 3 patients «tth pulmonary toxicity and
Foguros, wno found 2 deatns amony 6 such patients

o A e £a -]

e e A i e

sanof1's review of punlished and unpuolished cases found
102 possinle cases as of Feoruary 1334, about nalf {>4)
of wihicr were considered likely to represent amiodarone
toxtcity, five of the o4 dired at least partly as a result
of tae pulmonary toxicity Marcnlinsky (1982) nas
reported a migner rate of pulmonary toxicity, 4/7U (o%)
ot a series of 7J patients, including 4/43 (176) of thouse
ac a darly dosage of 400-300 ng and u/47 of tnose con 400
mg or less

Of concern 1s the urusually nigh rate of 13% pulmonary
reactions reported by Mason et ar 1n his survey of over
30U patrients The frequeacy appeared to oe relatea to
umuldative dose (or time on drug which incireases in
apgproximate proportion to cumulative dose), whicn could
account for lower rates i1n some series Table 46 shows
the rates of certain side effects, 1ncluding pulmonary,
n relation tu cumulative dose and to an estimated

du ation vdsed on a presumed Joading Jdose over Lw. veeks

ot 's 3 and a mean maintenance dose of 450 my (\.~N‘
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TABLE 46  RATES OF SIUE EFFECTS IN RELATION TO CUMULATIVE DQSE

Cum % of pts with side effects £t
Dose Estimated periph visuai arrhyt €
. (gq) Duration n pulm CNS neurop hepatic impair, worsen 4
0-99 Tess than 2 wk 93 0 3.2 1.4 11 1.1 4.3 3
10-999 Tess than 2 wk 459 8.3 12.9 4.1 22 3.5 1.7
- 29 wk
100 - 199 9 29 wk - 61 wk 317 189 .6 B8R 41 151 0.6 g
200 ~ 299 9 61 wk - 92 wk 192 193 28.1 11.5 135 25.0 1.0 (%
300 - 399.9 92 wk - 124 wk 78 179 32,2 1,7 ns 26 9 26 [
400 - 499 9 124 wk - 156 wk 61 131 31.1 6.6 31.1 23.0 16 g
500 - 599,9 156 wk - 315 wk 53 13.2 340 11,3 15 1 22 6 0.0 |3
greater than or  greater than 315 wk 1 0.0 100.0 00 00 100,0 0.0 |3
egual to 1000 - ki
greater than or greater than 92 wr 193 15 0 32,7 8.3 18 6 24 9 1.0 !
equal to 300 (21 mos) k

Obviously patients treated for less than 6 munths have a
considerably Yower rate of most ADRs, inc'uding pulmonary
(but not worsened arrhythmia, which appears to be an
acute response)

Recently, several reports, all abstracts, have examined
the frequency of clinical lung disease and/or diffusion
abnormalities in patients receiving amiodarone, generaliy
tinding higher rates of toxicity and still higher rates
of subclinical diffusion abnormality

(1) Magio et al (1985) followed 86 patients for 24
days to 42 months on maintenance doses of 50-600

mg Thirteen {15%) developed dyspnea, cough and
infiltrates and either recovered with cessation of
amiodarone {11) or died (2). Nine of the 13 cases
were documanted by a positive gallium scan and
histology A variety of pulmonary function tests
vere obsearved at baseline and when toxicity
appeared, but only baseline di1ffusion capacity !
carrelated with toxicity, Abnormal baseline was

present in 0/8 at baseline, 7/7 tested while toxic

snowed a reduction from baseline of at least 15%.

Abnormal baseline diffusion capacity d1d not predict

toxicity (C of 18 patients who had less than 60% of

normal)

(2) Porterfield et al {1985) found amiodarone
pulmonary toxicity wn 117171 (6%) patients followed
a mean of 334 days Galitum lung scans in S
patients all showed abnormalities and patients with

preexisting lung disease were sald to be at
mcreased risk (\~‘\li
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13) Anastasiou-Nana et al (1985) followed ¢7
patients receiving a mean of 367 mg of amiodarane
per day for a median of 17 9 mos, evaluating
drffusion capacity, clinical symptoms, and X-rays at
baseline and every 3-o months Ten patients (37%)
developed a decrease 1n diffusion capactity of at
least 20% and, of tne<e, three (30% of patients witn
a 20% or greater fall 1n diffusion capacity and 11%
of all patients) developed overt toxicity (dyspnea,
¥ rag nfiitrates) No patient without a 2u¥ fall
10 diffusion capacity {9/17) had such toxicity,
including & who had a 10-20% decrease n diffusing
capacity

Cardiovascular Adverse Reactions

Among tne 241 patients in tne Detailed Study, 33 (13 7%)
reported cardiovascular ADR, of whom o patients (Z 5%)
had to discontinue treatment Three of tne patients wno
discontinued treatment (1 2%) had a worsening of their
arrnythinia, and one patient each (0 4%) developed
s1noauricular node dysfunction, left pundle branch block,
and congestive heart failure witn chest pain and
palpitation, respectively Cardiovascular ADR are
syamarized 1n Table 47

TABLE 47 INCIDENLE OF CARDIUVASCLLAR ADR (Detailed Study)

o (%)
to (4) Pt Discont
Total Pts Treatment
vescription of ADR (N=241) (H=241)
congestive Heart Fatlure 7 (2 3) 1 (U 4)
cardiac Airnythinias 6 (2 3) 3 (V2
SA Node [ysfunction > (2 1) 1 (0 4)
dypetension 2 (v 38) g { -
parox VT 2 (0 3) g (- )
Palpitations 2 (U 3) g(-)
Lirculatory Disease 2 {u 8) 3(-)
Lteft 88 Block 10 &) 1y =)
Qtners* o {¢9) 0 (-)
Totals 33 (13 7} 6 {2 o)

*One case eaLh of dyspnea, ventricular fioriilation, Znd degree AY
olock, dabnormal ECG, premature beats, and chest pain

NPT TTrN AT AT s MJ? 3 ﬁ
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It 1s clear, from Table 47, that the 3 most frequent
cardiovascular ADR 1n tne Detailled Study were CHF,
cardiac arrhytnmtas and SA node dysfunction, There were

> no cardiovascular deatns attributed to amiodarone in tne
Detailed Study

v

Amtodarcone, like other antiarrnytnmic agents, has oeen
reported to aggravaie arrnythmia in some cases A total
of 6 patierts nad worsening of arrhythmia during

” amiodarone therapy, 3 were discontinued for 3DR and 3 for
lack of efficacy Exacervation of arrhytamia 1n tnese
patients was observed duriny the loading phase 0Of the 6
patients, 5 were taking or nad recently discontinued
concomitant antiarrhytnmics No patient died of
amiodarone-associated arrnythmia

et B Ahkan rali SRR G o A e,

Tne Mason survey also found a low rate (2%) of airhythmia
exacerpation and, not surprisingly, found most tn
patients who did not take the drug for long Heger
(1983) found a 5% rate of exacerpated VT/VF among 196
patients (the patients were apparently 1dentical to those
reported by Zipes 1n Appendix I1l), 1ncludiny cne
polymorphic VT associated with prolonged Yyl Fogoros
{1983) found 4 0% of patients with ventricular
arrnythnias to worsen with amiodarone and an additional
4% appearea to Decome refractory to cardioversion (the
role of amiodarone was admittedly uncertain 1n these
cases)  McLovern (1983) found ¢ 5% rate of worseniny
overall {R% of patients wita ventriculdr arrnythmias) and
noted intractanle VT 1n all, resolving after a few days
off drug, nu drugs other tnan digoxi were present

JELX. S

Aside from worsened arrhvthmia, severe oradycardia cdn
occur  Mason found a Y4 rate of bradycardia, McGovern 4%
(ali of (rese patients requiring pacing but kept on
amiodarona), all of these patients were on digoxin It
1s possible that amodarone both depresses the siaus and
the automaticity of escape foch

Gastrointestinal Adverse Reactions

In tne Detatled Study (N=241), a total of 67 patients
(28%) reported yastrointestinal ADR, out only 2 patients
(U 8%) discontinued treatment The foilowing table
summarizes these ADR
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TABLE 48 INCIDENCE OF GASTROINTESTINAL ADR
(Detailed Study)

[
No (%)
Pt Discont
Treatment
Description uf ADR Total (N=241) g
| 1
) Nausea and Vomiting 32 (13 3) 1 (0 4) 2
Constipation 12 (5 4J) 0 (v y) 2
Anorexta 10 (4 2) 0 (v 0) 3
Abdominal Pain 5(21) 0 (00) E
Stumach Function Dis 3 (I.Z; 1 (0 4) v
Noninfect Gastroenteritis 2 (03 Vv (0 0) f
Flatul/Eructat/Gas Pain 2 (0 8) 0 (0 0)
Diarrnea 1 (0 4) U (0 u)
Total o/ (27 3) 2 (0 3)
J Hepatic Adverse Reactions
In tne Detailled Study, 13 of 241 patients (> 4%) nad a
fepatic reaction Including Y witn serum enzyme -
elevations, 1n only 1 patient (0 4%) was treatment !

discontinued Results are sunnarized i1n Table 4Y

; TASLE 43  INUIDENCE OF HEPATIL ADR (Detatiled Study)

Description Ho (%) Pts
of Adverse No (%) Pts Treatinent
prug Reaction (N=241) Discont
Abnuormal Liver function Tests 9 (37) I {u 4)
Other Disorders 3} (1 2) 0
Acute Necrosis of Liver* 1 (g 4) Q

TOTAL 13 (v 4) 1 (U a)

*patient had elevated liver fun tion tests and biopsy saowing diffuse

nepatic parenchymal disease Liver function tests returned to normal
and tnen 1ncreased again while amicdarone was temporarily withdrawn
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Otners have reported freguent, mild liver enzyme
elevations with occasional, more severe reactions Mason
(1985) tound some liver injury in 7% of patients, but d
severe reaction in only 0 7¢ Swimlarly, Fogoros et al
(1933) and Mceovern et al (1983p) found an 18-20% rate
of liver enzyme abnormality but only | case each of more
severe 1njury Fogoros' case appeared to be a true drug
nepatitis, #1tn transaminase levels well over 100U Tne
British Committee on Safety of Medicines has reported
several cases of irreversiple, and ultimately fatal,
Tyver 10Jury

Dermatoloyrc Adverse Reactions

In the Detairled Study, 42 patients experienceu
dermatc’ogical side effects, predoninantly
pnotosensitivity (22), but no patient discontinued
therapy. ADR are summarized in Taple 5U  Others have
found much nigner rates of blue discoloration

TABLE 50 INCIDENCE OF DERMATOLOGICAL ADR {Detarled Study)
No (%) Pt
N1th ADR
Description of ADR (N=241)
rPnotosensitivity 22 (91)
gontusions 3 (1 2)
Alopecia 2 (U 8)
Nonspectfic Skin Erupt 2 (0 8)
Pruritus 2 (v d)
Keratoderma, Acquired ¢ {u 8)
Skin Disorder 2 (U 38)
Spontaneous ecchymoses 2 (0 3)
Biue-gray Discoloration 2 (U 8)
Otners* 5(21)
Total 44 {18 ¢)

*Qne case each ot nyperhidrosis, posteruptive color

cnange, onycnolysis, nonspecific dermatitis and
erythematous reaction

Thyroid pisorders

In the Detailed Study o€ ¢4) patients, 4 patients {1 73)
developed hypothyroidism and 2 patients (0 8%) deveiope.
tnyrotoxi1cos1s, none discontinued therapy
hypothyroidism has Jeen seen more often 1n some series
(11%, Fogoros et al, 4%, Peter et al, 9%, Mason survey)
put 1s readily countered by supplementation

Hyperthyrotdism is a greater praolem and cdn D€ gt ounds
for discontinuation

JRONPTIRNPRE = 1 ST T Ao RhE AR, s e A i &

-
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In a recent abstract, Hademanee et al {198,) reported a
longitudinal study of 76 patients treated chrgnically
with amiodarone, finding an d% rate of nypothyroidism,
best diagnosed oy a finding of TSH greater tnan 15
microunits/ml, especially with T4 lesr than 5 mcg/d]

and rT3 less than 22 ng/dl, and o 2 5% rate of
nypertnyrgidism best dlagnosed oy a serum T3
concentration of more than 200 ng/di

Miscellaneous Adverse Reactions

Table 51 lists anscellaneous ADR, occurring in a small
numper of patients which were nout classified n any of
tne oady systems described praviously

TABLE 51 INCIDENCE OF MISCELLANEQUS ADR (Datailled Study)

Adverse Reaction Total (%)
Smetl/Taste Qisturbance 3 (3 3)
Flusning 6 (2 2}
General Symptoms 5 (21,
Salivary Secretion 4 (17)
Coagulation Defect 301 2)
Edema 3 (1 2)
Integunent/T1ssue Symptoms 2 (0 3)
Muscie/Ligament Dis ¢ {0 3)
Otner* 17 {7 5)

Total 50 (26 7)

*0tners OQOne patient each - Swelling of luao, pain 1n joint,
osteit)s due to nriner disease, muscle-)imb symrtom, fo-eign
body 1n larynx, urination aonormaltties, general symptoms,
nonspecific head/necx Symptoms, abnormal weight gain, goiter,
digitalis toxicity, female climacteric, abnormal weignt loss,

nonspecific Joint pain, cnest pain, tinnitus, pyrexia of
unknown origin

3 Termnations For Adverse Reaciitons

Amiodarone therapy was witndrawn due to adverse reactlions
n 399 (8 3%) of tne total 4802 patients included 1n tne
Glopal Survey his ncludes 17 patients (7%, N=241)
witndrawn from amiodarone tnerapy In tne S-center
Petarled study A total of 82¢ adverse reactions was
experienced by tnese 324 patients, an wverage of 2 |
symptoms per patient  Tne distrioution of tnese adverse
reactions oy dody system, was as follows
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TABLE 52  FREQUENCY OF TERNINATING ADR
(Gloval Survey)

frequency of Terminating ADR

Ekl ’_‘I lill:ﬁiflmﬂﬁéuél TR
. N

Body System Overali* Primary**
Neurologrc 190 7
Cardiovascular 33 97
Respirdatory 12b 79
wastrointestinal 125 34 §
SKIn 47 21 3
Ocular 52 33 3
Hepatic 39 15 3
Thyroid 17 15 fé
Miscellaneous 43 34 §
%
Total 822 399 (8 3%) N

*all symptoms 'i1sted for terminating patients
**primary reason for termination

Altnougn neurological ADR were tne most frequently cited
signs/symptoms, cardiovascular ADR were most frequently
cited ac the primary cause for termination The high
frequency of discontinuation for cardiovascular ADR may
reflect the severity of the underlying disease 1n this
patient population ADR pertaining to the skin, ejes or
hepatic system were least frequently reported systems
ooth primarily and overall

e e ATLY

In these 339 witharawn patients, the most frequent
tndividual symptoms given as tne primary reason for
termination are listed 1n Taple 53




Page 112 - NDA 18-972

-

TABLE 53  A0ST FREQUENT PRIMARY CAUSE FOK TERMINATION N
% Treated é
Symptuin Number of Patients {K=480¢) : q
Paroxysmal VT 32 07 M
Congestive Heart Fairlure 27 J o é
Pulmonary Infiltrate 26 05
Postinflammatory Pulmonary fiorosis 22 0.5 3
Naused/Jomiting 19 04 >
Cardilac Dysrryti~ 1S nonaspac e D3 4
Visual Disturbances 16 03 i
Otner pulmonary (not CHF, 1nfection) 15 03 3
Malaise/Fatigue 14 03 2
Hypotnyroidism 13 03 =
Anorexia, "unintentional marasmus," 1 0 ¢ §
welignt 'oss
Various dermatologic 10 02 .
Solar Dermatitis 3 02 .
Abnormal Involuntary Movement 9 02
Peripneral neuropathy/neuritis J 02
Liver injury 9 g2
(drug relationship unknown)

Corneatl Deposit 8 02
vonduction disorder/AV plock 7 01
Various visudl siyns/sympt 7 0.1
Headache 6 01 f
Drzziness/BGiddiness 5 U i '
Lack of Coordination 5 0.1
Constipation 5 01
Ortnostatic Hypotension 4 (V|
SA node dysfunclion 4 g1

In the Detatled Study, altnougn a nigh percentage of '

patients reported ADP (175/¢241, 73%), a low percentage of

patients ('7/241, 7%} was permanently withdrawn due t¢

ADR  Tnus, a nignh percentage of patients experienced ADR

but continued to recelve amiodarone (158/<41, 66%) The

ratio of patients experienting ADR and continulng therapy

to tnose patients withdrawn due to ADR varied with

1ndividual pody systems  Neurological ard ocular ADRs

occurred frequently 1n tne Detailed Study out caused few

witndrawals from tnerapy In cortrast, cardiavascular

and respiratory ADR occurred less freguently out caused

more withdrawals from trerapy

Terminations due to Ocular_ﬁgg

Of tne 4302 patrents treated witnh amiodarone, 33 (9 /%)

discontinyed tnerapy Lecause of gcular ADR, most commonly

visual disturpances or distortion {13) prodaoly related

tuo cornaal deposits Tne ocular ADR are summarized n

lavle 54
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TABLE 54  DISCONTINUATION OF AMIQDARONE DUE TO OCULAR ADR
(Glopal Study)

|
%
j
:
2
4
!
1'3'
5

» % of :

Total % o€ Dty All Pts
No Pts Treated Discontinued

Syinptoia Discontinued (N=4802) {(N=23993) *+

Visual Disturbances/ 18 04 45

Distortions

vorneal Deposit 3 0¢ 20

Visual Discomfort 2 0 v4 05

Pain Around Eye ) ¢ 02 03

Others* 4 010 13

Total 33 07 8 3

*Others -~ One patient each with acute 1rmidocyc’1t1s, corneal degeneration,
TOX1C OpPLic neuropatny, acute conjunctivitis, tear film
insu€ficiency, cotneai opacity, amblyopita

** Therapy »i1s discontinued because of ADR 1n 339 patients

Terminations due to Neurological ADR

In the Global Survey (N-4302), tnere were 349 patients
who were witndrawn from treatment oecause of a~ ADR  Of
tnese, 71 patients had a neurological ADR listed as the
primary reason for discaontinuation., Tavle 55 gives a !
oreakdown of these neurological ADR

TABLE 55  DISCONTINUATION OF AMIODARUNE DUE TU NEUROLOGICAL
ADR {Glopal Survey)

% of ALl Pts
Na Pts % of Treated Discontinued
Symptom Discontinued {N=4302) (N=399)
alaise and Fatigue 14 J 29 1Y
Tremyr 3 J 19 2?3
Headacne 0 g 12 15
Lack of Coordination 5 0 I 13
Drzziness and
Giddiness b 0119 13
Qtnhers* 32 Y 8 U
Total 7i 1 43 17 8

*[nciuded depressive disorders, sleep Jdisyrders, decrrased l1b1do, anxiety state
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It 1s evident from Taole 55 that 1n the Glopal Survey,
the most frequent neurclogical symptoms wnich resulted 1n
discontinuatiun of amiodarone treatment were
malaise/fatigue and tremor

Terminations due to Pulmonary ADR

0f 399 patieats whose treatment was discontinued for ADR,

126 were li1sted as naving a respiratory ADR (79 patients
with primary as well as 47 witn contrivutory reasons for

‘ discontinuat cn axere ‘ncluded) Reviewed in detai:, 35
cases were considered as probably amiodarone-induced

) pulmonary toxicity Of tnese Y5 patients, 1o died (10
were unrelated and 6 related to respiratory ADR)  Among
tne 7Y survivors, tne respiratory ADR resolved 1in 33,
mnproved 1n 32 and remained uncnanged 1n 9 patients, 5
patients were lost to follow-up As noted earlier, rates
of puimonary toxicity (wnich usually lead to

disconttnuation) have been reported 1n the 10-13 range
recently

ST R WIN b R o P P L L T

Terminations due to Cardiovascular ADR

Of tne 3y9 patients, Y97 discontinued amiadarone tnerapy
g oecause of cardiovascular side effects Table 5b

summarizes cardiovascular ADR tnat prompted withdrawal
from amyodarone therapy

TABLE 5o DISCONTINUATION OF AAIODARONE DUE TO ,
CARDIUVASCULAR ADR (Global Survey)

% Pts
No Pts % of Treated Discontinued

Description of ADR Discontinued (N=4802) (N=399)
Paryx Vantric Tachycardra 32 v7 80
Congestiv Hear™ Tallure 27 NI 63
Cardiac L srnytnmias Vi U2 P
Qthers* (frequency le s than 27 0o 58
10 cases)
T Total 97 2 00 24 3

*Included nypotension, dyspnea, SA node dysfunction, neart block,
pulmonary empclism, cardiomegaly
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