These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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Public Health Servica

Food and Drug Administration

NDA 18-830 Rockville M 2053%
0CT 31 Wb

Riker Laboratories

Attention: Florenc: N. Wong, Pnarm.D.
270-3A 3M Center

St. Paul, Minnesota 55144

Dear Dr. Wong:

Please refer to your December 21, 1982 new drug application resubmitted on
February 25, 1985 under section 505(b)(1) of the Federal Food, Drug, and
Cosmetic Act for Tambocor (flecainide acetate, R-818) 100 and 200 mg Tablets.

We a1so acknowledge receipt of your amendments dated September § and 27, 1985;
and October 14 and 24, 1985.

We have completéd the review of this applicaticn including the submitted draft
laheling and the application is approved effective va the date of this letter.

The labeling should be revised exactly as §1 the enclosed draft. Twelve
copfes of the final perinted version of the revised Tabeling must be submitted
to FDA prior to marketing. Marketing of the drug before the changes specified
above are made and submitted to FDA rende¢rs the product wisbranded under

21 U.S.C. 382.

Should additional information relating to the safety and effectiveness of
these drug products become available prior to our receipt of the final printed
labeling, revision of that labeling may be required.

We would be pleased to meet with you to discus: the design of post-marketing
trials that would potentially lead to less restiictive labeling.

Please submit one market package of the drug when available.

We remind you that you must comply with the requirements for an approved NDA
set forth under 21 CFR 314.80 and 314.81.

Should you have any questicns, please contact:

Mr. Denver Presley, Jr.
Consumer Safety Officer
Telephone: (301) 443-4730

Sincerely yours,

{ £

Robert Temple, M.D.

Director
0ffice of Drug Research and Review

Center for Drugs and Biologics

TR iz A
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) I Indicaticns for Use:

IT.

Flecainide {s iIndicated for the treatment of documented
1i{fe-threatening ventricu'ar arrhytkmias, such as sustained
ventricular tachycardia.

Flecainide is also indicated for the treatment of patients with
symptomatic nonsustained ventricular tachycardia and frequent
premature ventricular complexes. Because of the proarrhythmic
effects of flecainide, 1ts use in these less severe arrhythmiag
should be reserved for patients in whom, in the opinion of the
physician, the benefits of treatment outweigh the risks.

For patients with sustained ventricular tachycardia, flecainide, like
other antiarrhythmics, shouvld be initiated in the hospital.
Hospitalization may be necessary for certain other patients depending
on thelir carulac status and underlying cardiac disease.

The effects of flecainide in patients with supraventricular
arrhythmias and in patients with recent acute myocardial infarc:tion
have not been adequately studied.

Nc antiarrhythmic agent, incliuding flecainide, has been showr. o have
a favorable effect on mortality or sudden death.

Cosage form, route of administraticon and recommended dosage:

A. Dosage Form: Oral Compressed Tablet
E. Dosage Strength: 100 and 200 mg

C. Recommended Dosage: For patients with sustained ventricuvlar
tachycardia, no matter what their cardiac status, flecainide, Tike
other antiarrhythmics, should be initiated in-hosptial with rhythm
monitoring. Hospitalization i also recommended for patien's with
symptomatic congestive heart failure or sinus node dysfunction, even
if there is no history of sustained ventricular tachycardia, and
should be considered in compensated patients with significant
myccardial dysfunction, e.g., low ejection fractions.
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Flecainide has a long half-1ife (12 to 27 hours in patients).
Steady-state plasma levels, fn patients with normal renal and hepatic
function, may not be achieved until the patient has received 3 to 5
days of therapy at a given dose. Therefore, increases in dosage
should be made no more frequently than once every four days, since
during the first 2 to 3 days of therapy the optimal effect of a given
dose may not be achieved.

For systained ventricular tachycardia patients the recommenced
stariing dose is 100 mg every 12 hours. This dose may be increased
in {ncrements of 50 mg bid every four days until efficacy s
achieved. Most of these patients do not require more than 200 mg
every 12 hours (400 mg/day). If such a patient is still symptomatic
due to the arrhythmia at 4CO mg/day, and the plasma level {is below
0.6 ug/ml, the dosage may be cautiously increased to a maximum of
600 mg/day.

Use of higher initial doses and more rapid dosage adjustments have
resulted in an increased incidence of proarrhythmic events and
congestive heart failure particularly during the first few days of
dosing. Therefore, a loading dose is not recommended.

Intravenous 1idocaine has been used occassionally with flecainide
while awaiting the t{herapeutic effect of flecainide. No adverse drug
interactions were apparent. However, no formal studies have been
performed to demonstrate the usefulness of this regimen. An
occasional patient not adequately controlled by (or intolerant to) a
dose given at 12-hour intervals may be dosed at eight-hour intervals.

Once adequate control of the arrhythmia has been achieved, it may be

pcssible in some patients to reduce the dose as necessary to minimize
side effects or effects on conduction. In such patients efficacy at

the lower dose should be evaluated.

Flecainide should be used cautiously in patients with a history of
congestive heart failure or myocardial dysfunction. The initial dose
should be no more than 100 mg every 12 hours. If needed to achieve
efficacy, the dosage may be increased cautiously in increments of 50
mg bid every four days. The maximum dosage should not exceed 200 mg
every 12 hours (400 mg/day) because higher doses are associated with
a greater incidence of worsened CHF.

In patients with renal impairment, the initial dosage should be 100
mg every 12 hours. Dosage increases should be made cautiously, at
intervals greater than 4 days, observing the patient closely for
signs of adverse cardiac effects or other toxicity. 1t should be
borne in mind that in these patients it may take longer than four
days before a new steady-state plasma level is reached following a -
dosage change. It is recommended that plasma level monitoring be
used to guide dosage adjustments (see below).

P SRS
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III.

Based on theoretical cons¢iderations, rather than experimental data,
the following suggestion is made: when transferring patients from
another antiarrhythmic drug to flecainide allow at least two to four
plasma half-lives to elapse for the drug being discontinued before
starting flecaini<: at the usual dosage. In patients where
withdrawal ~f a previous antiarrhythmic agent is 1ikely to produce
life-threatening arrhythmias, the physician should consider
hospitalizing the patient.

Plasma Level Monitoring: The large majority of patients successfully
treated with flecainide were found to have plasma levels between 0.2
and 1.0 uyg/ml. Periodic monitoring of trough plasma levels may be
useful in patient management. Because elimination of flecainide from
plasma may be slower in patients with severe chronic renal failure or
severe congestive hear-t failure, plasma level monitoring may be
especifally helpful in thoese patients.

Manufacturing and Control:
A. Manuf in n

The synthesis of the new drug substance is described in the
application in sufficient detail to permit a determination that
the assigned chemical structure is valid and that the
specifications and test methods for the new drug substance are
suitable. The specifications include 1imits on total and
individual impurities as determined by specific assay methods.
Adequate information has been provided to explain the various
steps involved in the synthesis, and the organic chemical
reactions employed are veasonable for the synthesis of this type
of chemical compound. Raw materials and intermediates are
satisfactorily characterized and their purity well controlled.

Controls over the manufacturing procedures, including
specifications and test methods for the new drug substance,
exciptents, and the drug product, give sufficient assurance of
the identity, strength, quality, and purity of the drug product.

B. Stability

The stability of the drug substance has been characterized.
Stability studies have been conducted on the products in the
proposed container/closure systems under room temperature and
accelerated conditions. The data support the use of a two year
expiration time. The data were obtained using a stability-
‘indicating assay method, whose suitaiility has been demonstrated.

In addition, the applicant has stated their intention to place
initial production lots on stability studies when they become
availabie.

T
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Iv.

Methods Validation

The analytical methods for controi of the new drug substance and
drug product have been independently validated by two FDA
laboratories and found suitable for their intended purpose.

Labeling

The immediate container label and carton labels are in
compliance with technical requirements pertaining to the
following: established name, ingredients statement, control
number, expiration date, prescription caution, appliicant's name
and address, and net contents statement. Likewise, the
"Description" and "How Supplied* sections of the package insert
are satisfactory with respect to the technical requirements of
the regulations.

Establishment Inspection

Inspections of Riker Laboratories facilities in Northridge,
California; Decatur, Alabama; and Loughborough, England have
been performed to determine their compliance with Current Good
Manufacturing Practice Regulations. A satisfactory report was
received from the Office of Compliance, indicating no reason to
withhold approval of the application.

Environmental Impact Analysis Report

A report on the impact on.the eﬁvironment was submitted. The
manufacture of Tambocor tablets is expected to have little or no
impact on the environment.

Pharm~coloqy

A.

Antiarrhythmic Studies

Flecainide demonstrated antifibrillatory action both orally and
parenterally in mice exposed to toxic concentrations of
chloroform and showed greater potency than the reference
antiarrhythmic agents, quinidine, 11docaine and procainamide.
Intravenously administered flecainide had a wide spectrum of
antiarrhythmic action in completely suppressing atrial and
ventricular arrhythmias induced experimentally in pentobarbital
anesthetlized dogs by hydrocarbon-epinephrine, ouabain or
aconitine administration and in conscious dogs by coronary
Tigation. Flecainide showed 100% effectiveness in suppressing
these arrhythmias with average effective doses ranging from 1
mg/kg (against ouatain-induced tachycardia) to 7.2 mg/kg
(against aconitine-induced atrial arrhythmia) and was
appr:ximately two to three times more potent than the reference
agents.
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C. Methods Validation

The analytical methods for control of the new drug substance and
drug product have been independently validated by two FDA
taboratories and found suitable for their intended purpose.

D. Labeling

The immediate rontainer label and carton labels are in
compliance witn technical requiremenis pertaining to the
following: established name, ingredients statement, control
number, expiration date, prescription caution, applicant's name
and address, and net contents statement. !ikewise, the
"Cescription" and “How Supplied” sections of the package insert
are satisfactory with respect to the technicil requirements of
the reguiations.

E. Estaglishment Inspection

Inspections of Riker Laboratories facilities in Northridce,
Californiu; Decatur, Alabama; and Loughborough, England heve
been performed to determine their compliance with Current <ood
Manufacturing Practice Regulations. A satisfactory report was
received from the Office of Compliance, indicating no reason to
withhold approval of the application.

F. Environmental nalysis R

A report on the impact on'the"environment was submitted. The
manufacture of Tambocor tablets is expected to have little or no
impact on the environment.

Iv. Pharmacology
A.  Antiarrhythmic Studies

Flecainide demonstrated antifibrillatory action both oraily and
parenterally in mice exposed to toxic concentrations of
chloroform and showed greater potency than the raference
antiarrhythmic agents. guinidine, 11docaine and prccainamide.
Intravenously adminisierzd fieciinide had a wide spectrum nf
antiarrhythmic action in completely suppressing atrial and
ventricular arrhyihmias induz2d experimentally in pentobarbital
anesthetized dogs &ty hydrocarion-epinephrine, ouabain or
aconitine administration &nd 1~ conscious dogs by coronary
11gation. Flecainide snowe 100Y, effectiveness in suppressing
these arrhythmias with ave~ige effective doses ranging frem )
mg/kg (against ouabain-induced tachycardia) to 7.2 mg/xg .
(against aconitine-induced atrial arrhythmia) anc was
appr:ximately two to three times more potent than tha reference
agents.
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Flecainide was effective in blocking atrial arrhythmias induced
by direct application of methacholine chloride to the right
atrium of open-chest, pentobarbital anesthetized dogs. An
intravenous dose of 2.5 mg/kg was required to completely bloc
the arrhythmia. Ar intravenous dose of approximately 5.0 mg/ky
was required to convert an established atrial arrhythmia to
sinus rhythm., An intravenous infusion of flecainide at the ratc
of 0.2 mg/kg/min in two dogs (average total of dose of

4.5 mg/kg) was effective in blocking the methacholine-induced
arrhyttmia for approximately 30 minutes.

Five dcgs with stable ventricular tachycardia induced by ovabain
were infused with flecainide (0.25 mg/kg/min) tc a total
intravenous dose of 18.0 to 50.0 mg. Based on an average weish.
of {he dogs of <8.% k¢, the dose of flecainide administered w#:.
estimated to be 0.5 to 2.0 mg/kg. In three dogs no effact was
obtiined. 1In one dog there was a conversion to sinus rhythm =a¢
in one a conversion to A-V dissociation. KWhen the study was
repeated using a similar protocol, efficacy was demonstrated in
four of five dogs treated with an average intravenous dose of
2.8 mg/kg.

When compared to some of the new antiarrhythmic compounds, e.g.,
disopyramide, tocainide, encainide, mexiletine and lorcainide,
f.v. flecaintde was - one of the most effective, (in terms of

% arrhythmias converted) in treating ectopic ventricular
tachycardia induced by toxic doses of ouvabain in male and female
pentobarbital anesthetized dogs. Only encainide showed greater
potency than flecainicde in treating this arrhythmia. All
compounds showed minor effects on arterial blood pressure.
Disopyramide, encainide and lorcainide showed greater
bradycardic effects than the other compounds.

Five and 10.0 mg/kg doses of flecainide, injected directly into
the duodenum of pentobarbital anesthetized dogs., suppressed
ectopic ventricular tachycardia induced by ouvabain with a 100%
conversion rate achteved at the higher dosage. Time to onset of
suppression and duration of suppression were also dose related
(at 10.0 mg/kg all arrhythmias were fully suppressed within
about 30 minutes with response lasting about two hours). In
conscicus dogs with arrhythmias induced by ouabain,
intraduodenally administered flecainide generally suppressed the
arrhythmia within 15 minutes and for greater than one hour after
a 10.0 mg/kg dose (67% conversion ratz). Flecainide administered
by intramuscular injection at doses of 5.0 and 10.0 mg/kg was
also effective in suppressing arrhythmias induced by ouabain
(about an 60X conversion rate at 10.0 mg/kg). The onset of
action was approximately 2C minutes and the duration of action
was generally greater than one hour, irrespective oy dose level.

Ventricular arrhythmias induced by coronary artery ligation were
suppressed by flecainide administration either by oral gavige or
by intraduodenal injection at a dose of 10.0 my/kg (1001
conversion at 15.0 mg/kg 1.d.). Prolonjed antiarrhythkmic
activity (greater than one hour) was observed only after
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Flecainida vas effective ‘n bincking atrial ar-hythm'as induced
by direct application of metha hsline chloride to the right
atrium of open-chest, pentoba:rhi;al anesthetizzd dogs. An
intravenous dose of 2.5 mg/kg .3 required to completely block
the arrhythmia. An intravenoui Jose of approximately 5.0 mg/kg
was required to convert an es‘i:ialiched atrial arrhythmia to
sinus rhythm. An intravenous infision of flecainide at the ratc
of (0.2 mg/kg/min in two dogs (.verage total of dose of

4.5 mg/kg) was effective in b iycking the methacholine-induced
arrhythmia for approximately 50 minutes.

Five dogs with stable ventricuiar tachycardia induced by ouabain
were infused with flecainide ((+.25 =ng/kg/min) to a total
intravenous dose of 18.0 to J0.0 mgy. Based on an average weight
of the dogs of 28.5 k3, the dose o flecainide administered was
estimated to be 0.5 to 2.G mg/kg. In three do¢gs no effect was
obtained. In one dog there was a conversion to sinus rhythm and
in one a conversion to A-V dissociation. When the study was
repeated using a similar protocol, efficacy was demonstrated in
four o; five dogs treated wi*h iin a.erage intravenous dose of
2.8 mg/kg.

When compared to some <f the new antiarrhythmic compounds, e.g.,
disopyramnide, tocainide, encainide, mexiletins and lorcainide,
f.v. flecainide was; onc of the most effective, (in terms of

1 arrhythmias converted) in treating ectopic ventricular
tachycardia induced by toxic doses of ouabain in male and female
pentobarbital anesthetized dogs. Only encainide showed greater
potency than flecainide in treating this arrhythmia. Al}
compounds showed minor effects on arterial blood pressure.
Disopyramide, encainide and lorcainide showed gr:ater
bradycardic effects than the othar compounds.

Five and 10.0 mg/kg doses nf flecainide, injectec directly into
the duodenum of pentobarhital anesthetizea dogs, suppressed
ectopic ventricular tachycardia induced by ouabair with a 100%
conversion rate achieved at the higher dosage. Time to onset of
suppressicn and duration of suppression were als)y dose related
(at 10.0 ng/kg all arrhythmias were fully suppressed within
about 30 minutes with response lasting about two hours). In
conscious dogs with arrhythmias induced by ouabain,
intraduodenally administered flecainide generally suppressed the
arrhythmia within 15 minutes and for greuter than one hour after
2 10.0 mg/kg dose (67% conve-sion rate). Flecainide administered
by intramuscular injection at doses of 5.0 and 10.0 mg/kg was
alsc effective in suppressing arrhythmias induced by ouabain
(about an 80% conversion rate at 10.0 mg/kg). The onset of
action was approximately 20 minutes and the duration of action
was generally greater than one hour, irrespective of dose level.

Ventricular arrhythmias induced by coronary artery 1igation were
suppressed by flecainide administration either by oral gavage or
by intraduodenal injection at a dose of 10.0 mg/kg (100%
conversion at 15.0 mg/kg 1.d.). Prolorad antiarrhythmic
activity (greater than one hour) was obsec-ved only after

R
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intraduodenal administration. Flocatnide administered in gelatin
capsules was effective ir suppressing this arrhythmta; however,
a dose of 20.0 mg/kg was req:ired (for a 100% conversion rate).
At 10.0 mg/kg, transient suppression of the arrhythmii vas
observed in 1/4 dogs tested and traces of flacainide were found
in the stomach and duodenum indicating incompliete absorption in
these experiments. Flecainide, administered by intramuscular
injection at a dose of 10.0 mg/kg, was generally effective in
suppressing ventricular arrhythmias induced by coronary artery
1igation with conversion achieved S0% of the time. The onset of
action was ‘ess than 15 minutes while the duration of action was
generally lass than 30 minutes.

Pretreatment of coronary ligated dogs with reference
cardiovascular compounds revealed that propranclol,
phentolamine, procainamide and quinidine svcemed to enhance the
antiarrhythmic poteicy of flecainide, whereas digexin and
diphanylhyvdantoin seemed to diminish its antiarrhythmic potency.
SHgiit cumulative toxicity was observed with the combinations of
flecainide with chlordiazepoxide, diphenylhydantoin,
procainamide, quinidine or 1idocaine. The combinations of
flecainicde with propranolol or digoxin showed greater cumulative
toxicity resulting in death after srall to moderate doses of
flecainide (average of 7.0 mg flecainide/kg fatal in three of
three propranolol pretrected dogs with deaths attributed to
respiratory depression; average of 14.5 mg flecainide/kg fatal
in two of four digjoxin pretreated dogs with deaths attributed to
ventricular fibrillation). These same doses of flecainide
produced no serious tox!c effects in control flecainide
experiments.

A meta-o-dealkylated metabolite of flecainide was effective on
intravenous administration in suppressing ectopic ventricular
tachycardia induced by ouabain; however the metabolite was
considerably less potent than flecainide in treating this
arrhythmia (average converting dose 5.0 mg/ky vs less than 2.0
mg/kg for flecainide). The metabolite showed rather weak
antiarrhythmic action compared to flecainide when administered
fntravenously to coronary artery ligated dogs (at an average
dose of 5.0 mg/kg) with ventricular arrhythmias. '

A second metabolite of flecainide, the meta-o-dealkylated
Jactam, was not effective (at a dose of 15.0 mg/kg 1.v.) in
suppressing ectopic ventricular tachycardia induced by ouabain
in pontobarbital anesthetized dogs.

Electrophysiological Studies

In 1solated dog Purkinje fibers, a bath concentratior of

1.0 ug/m} of flecainide had the following electrophysiological
effects: alterations in the contour of the action potential
included a decrease in the rising velocity, a shortening of the
plateauy (phase 2 repolarization), a decrease in the overshoot
and no change in the duration; the effective refractory period
was lengthened; local premature responses were abolished; the
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rate of spontaneously beating fiber., was decreased (a
concentration of 2.0 ug/ml rendered these fivers quiescent);

3 effect on the slope of diastoiic depolarization (phase 4) was
observed in concentrations up to 5.0 ug/ml; there was a
decrease in the ability of fibers to undergo depolarization; the
period during an action potential when premature responses could
be elicited was shortened; the increased slopa of dlastolic
depo]ariza;ion and other changes induced by ouabain

(2.1 X 10~/M) and epinephrine (1.0 pg/ml) were abolished at
concentrations of 2.0 to 10.0 ug/ml of flecainide. The
electrophysiological effects of flecainide i~ isolated atrial
and ventricular muscle fibers were similar to those observed in
Purkinje fibers except that the duration of the ventricular
action potential was increased. Flecainide did not alter the
changes in the ventricular action potential induced by relative
hypoxia.

In open-chest pentobarbital anesthetized dogs, flecainide
infused intravenously at 0.1 and 0.25 mg/kg/min had the
following electrophysiologica' effects: conduction was depresied
in all tiss 5 of the heart and the degree of depression was
related to the plasma concentration of the drug; depression of
conduction 1-as most pronounced in the His-Purkinje system and in
the ventricular muscle. Flecainide did not greatly depress sinus
node function or junctional rhythms even at high plasma
concentrations (up to 10 pug/ml and 8 ug/ml, respectively).
Ectopic atrial and ventricular rates were slowed by flecainide
and this slowing was related to plasma concentrations of the
drug. The slowing of ectopic ventricula. rate was less than that
reported for lidocaine, but similar to that reported for
propranolol. Mean aortic blood pressure was not greatly changed
even at high plasma concentrations of flecainide. Flecainide
increased ventricular fibrillation threshold: however, the
increase was not consistent and was of less magnitude than
values reported for iidocaine or propranolol. Results of
experiments carried out in pentobarbital anesthetized open chest
dogs indicate that flecainide may be more effective ir
increasing ventricular fibrillation threshold durinn rrematiure
veniricular beats than during supraventricular pacing.

In pentobarbital anesthetized open chest dogs, flecainide, at
plasma concentrations of 0.4 to 0.7 ug/ml, prolcnged
atrioventricular conduction. Both flecainide and ouvabain slowed
intra-atrial conduction, ventricular activation time and A-V
nodal conduction during atrial fibrillation. Used in
combination, the effects of th¢ two drugs were additive.
Propranolol pretreatment potentiated the actions of flecatnide
by further prolonging intra-atrial conduction, A-V nodal
conduction and His-Purkinje conduction. A-V conduction may be
slowed to such an extent that A-V "lock could be a complication.
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Intravenous doses of 5.0 or 10.0 mg/kg of flecainide
administerad to pentobarbital anesthetized closed chest dogs
significantly decreased sinus rate and prolonged His~-Purkinje
conducticn. o significant effect was seen on either
intra-atrial or atrioventicular conduction. Quabaia and
propranoiol induced conduction changes were variably affected by
flecatnide. However, these changes were proportionate to the
changes of flecainide alone. Hence, conduction abnormalities
induced by digitalis and propranolol were not exaggeraced.

Myocardial Studics

When tested in { olated guinea pig atria, flecainide showed
greater myocardiul depressant action than cithev quinidine or
Vidocaine. No cholinergic receptor stimulant o beta-adrenergic
receptor blocking actions were observed.

Studies in Ysolated cat papillary muscle on the effects of
flecainide on sodium kinetics, sodium and potassium content and
contractiie characteristics showed that higiner concentrations of
flecainide 1ncreased the half-time (t 1/2) of the faster of two
sodium 1nflux kinetic pools, depressed the developed tension and
increased the stimulation threshold in a dose-related manner. It
is beiteved that, because of the crudeness of the technique used
and inadequate stabilization ~f the muscie preparations, ‘he
true changes %0 sodium flux caused by flecainide were not seen
in these ¢ ‘- ments.

Flecainide hiéd 2 wild negative inotropic action after 1.0 mg/kg
iv in the open chest vagotomized dog. Howaver, subsequent nigher
doses generally had a slight positive inotropic effect. The

1.0 mg/kg iv dose also produced ar apparent slight decrease in
ventricular function. Yhere was nc¢ further decrease with higher
doses of flecainide; rather, there was tome recovery o° the
apparent loss of function after the first dose. A mild negative
inotropic response to tflecainide vas also observed with
relatively large intracoronary doses in the isolated perfused
rabbit heart.

In a comparative ~.rdiovascular study in open chest,
vagotomized, pentobarbital anesthetizcd maie and female dogs,
encainide hid greater hypoteisive and bradycardic effects than
elther flecainide or disopyramide at an intravenous dose of

5.0 mg/.g. "ecainide had a mild regative inotropic effect at
5.0 mg/kg, whereas hoth disopyramide and encainide showed
negetive fnotropism at 3.0 mg/kg ind greater negative inotropism
than flecainide at 5.0 mg/kg.

L TR
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Cardfovascular Studies

Evidence of depre<sed nerve conduction and/or ganglionic
blockade was observed in anesthetized dogs where attenuation of
responses to carotid occlusicn, right vagal stimulation and
cardiac nerve stimulation were nonstrated after imtravenously
administered flecainide, 5.0 body weight.

Flecalnide infused (15 mg/min) intravenousiy in conscious dogs
at doses of 1.0 mg/kg/day for 14 consecutive days showed no
significant electrocardiographic changes. Increasing the daily
dose to 5.0 or 15.0 mg/kg resulted in increases in heart rate,
PR interval, QRS duration, QT interval and T-wave amplitude
(effects were of dosage dependent severity) during dosing on day
14 (not on days 1, 4 or 7). Values returned tc norimal following
termination of the {nfusion. There was a significant (p less
than 0.05) positive correlation between plasma concentrattions
fdetermined 15 minutes after completion of infusion) and
electrocardiographic changes. {«tching and/or emesis and marked
muscle tremors were frequently observed in ali of th2 high dose
animals. There were no deaths.

At 5.0 mg/kg of flecainide, administered intravenously to
anesthetized dogs, there was no apparent effect on
cardiovascular hemodynamics including mean aortic, pulmonary
arterial and central venous pressures, cardiac output and total
peripheral resistance.

In experiments designed to measure changes in coronary
arteriovenous oxygen differences and plasma potassium levels in
normal pentobarbital anesthetized dogs and in consciocus coronary
ligated dogs (24 hours post ligation), a 5.0 or 7.5 mg/kg
intravenous dose of flecainide did not aiter aither coronary
arteriovenous blood gas or plasma potassium concentrations.

No 2gparent vasodilatory activity was observed for flecainide
giver intra-arterially in doses up to 1.2 mg in the dog perfused
hind 1imb at constant blood flow. At an effective intravenous
antiarrhythmic dose of 5.0 mg/kg, flecainide had no apparent
effect on regional blood flow in carotid, femoral, renal and
superfor mesenteric vascular beds. Coronary blood flow in
isolated perfused rabbit heart showed minimal variable changes
at relatively high intracoronary doses of flecainide.

Large cumulative intravenous doses of flecainide administered to
pentobarbital anesthetized dogs by constant infusion gradually
depressed heart rate and blood pressure and finally caused
respiratory failure and death.-The lead 1I-electrocardiographic
changes observed during flecainide Infusion were an increased
amplitude of the T-wave and a decreased amplitude of the QRS

R e



T TR Ty

Page 10 - NDA 18-830

e e mme i At Ame Y e ] MR T e el £ e e € @ caWar TN PO e

complex. Similar cardiopuimonary effects were seen with
1idocaine and quinidine; however, the average fatal dose of
flecainide was considerably less than the fatal doses of
1idocaine and quinidine (infusion rates for all drugs 1
mg/kg/min). Some idea of the relative margin of safety of
flecainide may be assessed from a ratio of the fatal {ntravenous
dose found in this study t> the average effective antiarrhythmic
intravenous dose derived from three experimentally induced |
arrhythmias in the peatobarbital anesthetized dog. The table |
below shows values computed for this ratio (or relative safety

margin) for flecainide, 1idocaine and quinidine and indicates

that flecainide may have greater safety potential than efther

Yidocaine or quinidine.

Fatal Dose Effective Dose Dose

_me/kg = .__mg/kg  Fatal/Effective
Flecainide 31.0 3.9 7.9
Lidocaine 60.0 9.3 6.5
Quinidine 86.0 11.7 7.4

Procainamide was considerabiy less toxic than the other
compounds including flecainide and though 1t showed some similar
cardiovascular effects, they were generally less severe.
Procainamide has been omitted from the above table as it was not
fatal in the one dog in which it was infused at 1 mg/kg/min. At
2 mg/kg/min 1t was fatal in only 1/4 dogs (total dose of

30 mg/kg). Chronic pretreatment with 5.0 mg/kg daily doses of
flecainidz for 14 days resulted in a greater sensitivity to the
toxic effects of an acute intravenous infusion (1 mg/kg/min) of
f;§cain1de on the 15th day with average fatal dose reduced by
29%.

Qther Pharmacological i

In pentobarbital anesthetized male and female dogs with
neuromuscular blockade by succinylcholine chloride and
mechanical ventilation with room air, intravenous flecainide
(5.0 or 10.0 mg/kg) did not block bronchoconstriction induced by
{ntravenous histamine or methacholine.

Local anesthetic action similar to 1idocaine was demonstrated
for flecainide administered topically to the rabbit cornea. When
given intramuscularly flecainide showed regional nerve block of
equal intensity but of longer duration than lidocaine in the
mouse sciatic nerve preparation. '

In isolated smooth muscle tissues (trachea, ileum, uterus and
seminal vesicle) taken from rats and guinea pigs, flecainide
demonstrated a relatively weak nonspecific spasmolytic action.



-

.« - T B I IR Ty U S U DT URUPUEVEE SUP St vapup e Siape SEEPY VRS B 2 o

SR
Page 10 - NDA 18-830 88

complex. Similar cardiopulmonary effects were seen with
1idocaine and quinidine; however, the average fatal dose of
flecainide was considerably less than the fatal doses of
1idocaine and quinidine (infusion rates for all drugs )
mg/kg/min). Some idea of the relative margin of safety of
flecainide may be assessed from a ratio of the fatal intravenous
dose found in this study to the average effective antiarrhythmic
1 travenous dose derived from three experimentally induced
arrhythmias in the pentobarbital anesthetized dog. The table
below shows values computed for this ratio (or relative safety
margin) for flecainide, 1idocaine and quinidine and indicates
that flecainide may have greater safety potential than either
Vidocaine or quinidine.

Fatal Dose Effective Dose Dose

—mg/kg —ma/kg Fatal/Effective
Flecainide 3.0 3.9 7.9
Lidocaine 60.0 9.3 6.5
Quinidine 86.0 11.7 7.4

Procainamide was considerably less toxic than the other
compounds including flecainide and though it showed some similar
cardiovascular effects, they were generally less severe.
Procatnamide has been omitted from the above table as it was not
fatal in the one dog in which it was infused at | mg/kg/min. At
2 mg/kg/min 1t was fatal in only 1/4 dogs (total dose of

30 mg/ky). Thronic pretreatment with 5.0 mg/kg daily doses of
flecainide for 14 days resulted in a greater sensitivity to the
toxic effects of an acute intravenous infusion (1 mg/kg/min) of
f;:cainide on the 15th day with average fatal dose reduced by
29%.

Qther Pharmacological Studies

In pentobarbital anesthetized maie and female dogs with
neuromuscular blockade by succinylcholine chloride and
mechanical ventilation with room air, intravenous flecainide
(5.0 or 10.0 mg/kg) did not block bronchoconstriction induced by
intravenous histamine or methacholine.

Local anesthetic action similar to 1idocaine was demonstrated
for flecainide administered topically to the rabbit cornea. When
given intramuscularly flecainide showed regional nerve block of
equal fntensity but of longer duration than lidocaine in the
mouse sciatic nerve preparation. '

In isolated smooth muscie tissues (trachea, ileum, ut:rus and
seminal vesicle) taken from rats and guinea pigs, flecainide
demonstrated a relatively weak nonspecific spasmolytic action.
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Dose-related CNS depression was observed in rats administered
flecainide intraperitoneally. Death was observed at 100.0 mg/kg.
Male and female mongrel dogs administered flecainide orally
showed mild CNS depression and mild tachycardia at 10. and 20.0
mg/kg. Vomiting was the limiting factor for the admim .tiration
of higher oral doses of flecainide to dogs. A slight delayed
weight loss was cbserved in doas treated with flecainide at al!
oral doses.

Flecainide did not block electrically induced arterial
thrombosis in the pentobarbital anesthetized male rat at an
intravenous dose of 5.0 mg/kg body weight.

Preclinical Metabolism

Metabolic studies with flecainide in laboratcry animals have
been conducted with intravenous and/or oral dosage in dogs,
rats, mice, cats, monkeys, and swine. Results and conclusions on
the primary metabolic aspects of flecainide from these various
animal studies are summarized below.

The results from comparative radiochromatographic (TLC)
metabolfte fraction analyses indicate that flecainide undergoes
more routes of biotransformation (more metabolite fractions) in
each of the three chronic toxicity animal species (dog, rat, and
mouse) than in humans. While at least seven or eight metabolites
are detectable in the urine of all three animal species, only
two major metabolites and two or three minor ones arec detectable
in human urine. Although fewer metabolites are found in human
urine, all of the metabolites in human urine are also present in
the urine of all three animal species; in addition, the two
major metabolites in human urine and plasma (both the
meta-O-dealkylated metabolite and the meta-O-dealkylated lactan
of flecainide) are also major metabolites in the urine from each
of the three animal species. Conjugation of flecainide
metabolites (glucuronide and/or sulifate) is a major route of
biotransformation in all four species. Overall, these results
fndicate that the three chronic toxicity a:imal species were
exposed to all of the same metabolites of flecainide as cre
present in human urine and plasma; from a biotransformation
viewpoint, the evaluation of chronic drug toxicity in these
animal species is a reasonable assessment of flecainide safety
for humans.

After multiple oral dosing of pregnant rats with carton-14
labelled flecainide, the presence of radioactivity in fetal and
embryo-placenta tissues on gestation Days 10 and 15 indicates
that the lack of teratogenic effects in teratogenicity studies
with flecainide in rats cannot be attributed to lack of exposure
of the fetuses to flecainide and/or its metabolites during the
period of organogenesis.
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Following a single intravenous dose of carbon-14 labelled drug
to rats, flecainide and/or its metabolites (radioactivity)
distribute extensively to many tissues, but not extensively to
the brain; subsequently, carbon-14 is eliminated at a relatively
rapid rate. Although cardiac tissue levels of unchanged
flecainide are 11- to 12-fold higher than plasma levels, the
levels of flecainide in heart and plasma decline at the same
rate.

In rats, dogs, cats, and monkeys, flecainide and/or its
metabolites (carbon-14) do not appear to be retained in any of
the tissues, except for pigmented ocular tissues. In contrast to
albino rats (non-pigmented eye), levels of carbon-14 (flecainide
and/or its metabolites) are relatively high in the uveal tract
of the three species (dog, cat, and monkey) with pigmented eye
tissues as compared with non-pigmented eye tissues, other
tissues, and plasma. However, long-torm toxicity studies in dogs
(12-18 months), baboons (six months), albino rats (two years),
and mice (18 months) have revealed no evidence of ocular
toxicity and no ocular toxicity has been found in humans with
administration of flecainide for periods of 12 months and longer.

In the cat, procainamide and/or its metabolites (carbon-14) are
also present at relatively high levels in pigmented eye tissues
and are also retained. Since procainamide s an antiarrhythmic
for which there is a record of extensive chronic use in humans
without ocular toxicity, these procainamide results provide
additional evidence to include with the growing literature that
indicates a lack of relationship between drug binding to
pigmented eye tissues and ocular toxicity. Overall, there is no
evidence that the presence and retention of flecainide and/or
its metabolites in pigmented ocular tissues is of clinical
consequence.

After oral dosage, flecainide absorption is prompt and nearly
complete in humans, dogs, rats, and mice, based on comparison of
oral/IV plasma level data and/or urinary excretion data. In
contrast to humans, flecainide undergoes substantial presystemic
biotransformation (first-pass effect) in dogs; plasma AUC's of
flecainide after oral dosage to dogs are abo.t 50% of those
after IV dosage. First-pass effect was not assessed in other
animal species. For toxicity assessment, drug-diet feeding used
for rodents provides extensive absorption and the solid dosage
forms used for dogs provide nearly ccmplete drug absorption.

In comparison to humans, the plasma half-1ife of unchanged
flecainide (Table 1) is relatively short in dogs (abcut 1 hour),
rats (about 2 hours), cats (about 1 hour), swine (abcut 1 hour),
and monkeys (about 4 hours). Although the difference in plasma
half-1ife for flecainide in humans as compared with laboratory
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animals is quantitatively striking, it is similar to the
differences reported for several other drugs. For flecainide, no
definitive, direct explanation for th's difference can be given;
however, avallable comparative data (presystemic
biotransformation and excretion data) for dogs and rats indicate
that this difference in plasma half-1ife between humans and
animals most probably results, at least in part, from

. differences in rates of flecainide biotransformation (probably

§ hepatic) and, perhaps, in the extent of biliary excretion.

. Apparently, these animal species possess drug-metabolizing-

i enzyme systems that can biotransform flecainide at a faster rate

than humans.

Flecainide and/or its metabolites (radioactivity) are excreted
in both urine and feces of dogs, rats, and monkeys; the drug
appears to undergo extensive biliary eliminaticn in dogs and
rats. Only about 1 to 2% of a single dose is ex:reted in dog
urine as unchanged flecainide (Table 1); in comparison,
excretion of unchanged drug in rat urine accounts for about 25%
of the dose and in mouse urine accounts for about 11 to 131 of a
single dose.
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Symptoms following acute oral or parenteral adainistration of
flecainide to mouse, rat, dog or cat included, at the hiahsr
doses tested, tremors, ataxia, dyspnea and convulsions. Also
observed in dogs and cats (only two of the latter specle:
studied) was emesis. Deaths were attributed to respiratary
depression and arrest. Surviving animals recovered within hours.

Maximum
1 Species Sex Route No. Gps. Dose Range Non-lethal LOgg  +5%CL)
| No./Gp. (mg/kg)  (mg/kg) tmg/ka)
| Mouse M p.o. 4110 100-400 100 190( :51-739)
: Mouse M t.v. 3/10 20-25 20-23 24("3-25)
§ Rat F  p.o. 5/10 100-800  200-400 567 (422-763)
: Rat M p.o. 7/10 250-630 250 498(452-549)
g Rat Fooof.v. 4/10 16-50 16-20 23(21.-28)
? Rat M 1.y, 5/10 10-50 10-16 20(17-237
E Dog MY 9.0 512 25-100 25-50 5044
| Dog MAF . 312 15-30 15-20 20*

* gross estimate. LDSO not calculated.
5 # aquecus solution. When drug administered in capsules median lethal ricse was
| over 200 mg/kg (no deaths at any of tested levels, 20-200 mg/kg).
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Symptoms following acute oral or parenteral administration of
flecainide to mouse, rat, dog or cat included, at the higher
doses tested, tremors, ataxia, dyspnea and convulsions. Also
observed in dogs and cats (only two of the latter specles
studied) was emesis. Deaths were attributed to respiratory
depression and arrest. Surviving animals recovered within hours.

Maximum

Species Sex Route No, Gps. Dose Range Non-lethal LDgo(95%CL)

No./Gp. (mg/kg) (mg/kg) ?mg/kg)
Mouse M p.o 4/10 100-400 100 190(151-239)
Mouse 4 f.v ino 20-25 20-23 24(23-25)
Rat F p.o 5/10 100-800 200-400 567(422-763)
Rat M p.o 710 250-630 250 498(452-549)
Rat F f.v 4/10 16- 80 16-20 123(21-25)
Rat M f.v 5/10 10-50 10-16 20(17-23)
Dog MF p.o 3/2 25-100 25-50 50*#
Dog M&F  i.v 3/2 15-30 15-20 20*

* gross estimate. LD50 not calculated.
# aqueous solution. When drug administered in capsules median lethal dose was
over 200 mg/kg (no dea':hs at any of tested levels, 20-200 mg/kg).
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Study:
Maximum
Exposure
Evaluated:

Animals/

Dose Level:

Mode of
Admin.:
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Chronic Toxicity .

Chronic studies were carried out in baboons, dogs, mice and
rats. The studies of longest duration 1n each of these species
are outlined below.

» A [ T T3 [ YTT
18 Month Mouse 24 Month Rat 18 Month Dog 6 Month Baboon
60 60 20 15
mg/kg/day mg/kg/day mg/kg b.1.d. mg/kg b.1.d.
for 18 months for 24 months for 18 months for 6 months
70/sex 50/sex 4/sex # 2/sex
diet diet tablets fruit juice

Charles River CD-1/ICR: 42-44 days of age at start

Charles River Cr1:COBS(WI)BR;: 37-39 days of age at start

beagles; 7.8-14.3 kg at start

Senegalese; 5.5-10 kg 4 days prior to initiation of dosing

Not reflected in this number were an additional 2 dogs/sex which
were added to the high dose group (only) for the purpose of an
interim necropsy @ 12 months. One female and one male from this
interim necropsy group plus one female and one male scheduled for
terminal necropsy were not dosed during a 2 week recovery interval
following 9 months of dosing tc determine reversibility of £CG
effects.

The only finding associated with treatment in the mouse was a
slight reduction in body w2ight gain relative to controls, This
effect was much more Pronounced in rats where mean body weight
decrement at conclusfon of study ranged from 11-30% of control
weight (dose-dependent effect with all dosage levels affected).
An increased incidence of interstitial cell adenoma in testes at
high dose levels tn the rat was attributed to fncreased survival
in that group. All of the flecainide-~treated male groups had
better survival (dos- related) than the control male group. (An
apparent improvemen; in female survival at the highest dosage
level was of borderline significance). There was a dose-related
increased incidence of urinary incontinence in the high and

bearing animals was lower in these groups. In high dose females
there was a decreased incidence of focal degeneration and
hemmorhage of adrenal, and of mammary fibroadenomas.
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hecies

Mouse (OF1)
Mouse (QF1)

Rat (CRCD)
Rat (CRCD)

Rabbit (NZ*)
Rabbit (N2*)
Rabbit (DB#)

58 o
There vas one high dosage death in each of the non-rodent
studies. Toxic signs were not observed preceding death and
tissue examinations were unremarkable. Expected (and reversible)
EXG changes were noted in dogs (EKGs not recorded im baboons).
Other findings in dogs included peripheral flushing (all treated
groups) which graduaily decreasad in occurrence after the
initia) 3-4 months of study and a mean body wveight loss or
fajlure to gain welght which occurred at high and fntermediate
dosage levels during the last six months of study. Mild
morphologic changes in the lung (focal inflammation and
hemosiderin-containing macrophages) were present (as early as 12
months) in both the intermediate and high dosage levels. These
changes were closely linked with elevation in CPK enzyme
activity. Other than the one death there were no remarkable
findings in baboons.

f n_Repr iGn

Segment II studies (for teratogenic potential) were carried out
in mice, rats and rabbits.

Route Period of Admin. Dosage Levels females/
(mg/kg/day) Dose Level

p.o. gestation days 6-15 0,5,20,80 28

i.v. gestation days 6-15 0,1,2.5,5 25-26
p.o. gestation days 6-16 0,10,20,50 21-24
p.o. gestation days 6-15 0,10,20,50 22-29
p.o. gestation days 6-18 0,10,20,25,30, 35 15-26
f.v. gestation days 6-18 0.1,2,4 16-19
p.o. gestation days 6-18 0,10,20,30 15-17

* NI = New Zealand # 0B = Dutch Belted

Adverse effects were observed with oral administration in New
Zealand rabbits with Increased resorptions noted at 25 or more

A combined fertility/general reproduction and peri/post-natal
study was carried out in the (CRCD) rat (up to 50 mg/kg/day
administered from before breeding to weaning). There were no
adverse effects on fertility, reproductive performance, late
fetal development or growth of pups during lactation. The Fi

L [ ——
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pups (exposed in utero during gestation ind during lactation via
milk) exhibited no adverse effects of flecainide on growth, CNS
development or subsequent reproductive performance (second
generation study in which no further treatment was administered).

Mutagenicity - #

Nefther Ames test nor mouse lymphoma test (up to 8,000 mcg/plate
in former, up to 500 mcg/m! in latter: both tests conducted with
and without metabolic activation) revealed a clearly significant
effect of flecainide on the number of revertants, although an
equivocal f'nding (max cffect at 4,000 mcg/plate with less than
1001 increase in revertants) with Salmonella strain TA 1535
(only without metabolic activation) was reproducible. Nor was
the drug associated with cytogenetic abnormalities in a bone
marrow cytogenetic study in which rats were dosed for five days
at levels of up to 20 mg/kg/day.
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Medical

The approval of flecainide rests on the analysis of 38 studies in 923
patients and 354 subjects. A total of 546 patients have been exposed
to the drug for at least 30 days, 274 of these patients for at least
one year and 99 patients for at least two years. Information on
clinical pharmacology was obtained in 26 studies, and information on
efficacy and safety was obtained in 12 studies.

Safety information was obtained 1n an additiona! 201 patients in
clinical studies outside the U.S. (Germany, France, United Kingdom
and Norway). Sixty-nine (34%) of these patients were followed for
more than or2 year.

The approval is further supported by analysis of spontaneous adverse
reaction reporting in the United Kingdom where flecainide has been
marketed since September 1983 with an estimated 1,300 patient-years
exposure, and in Germany where flecainide has been marketed since
September 1982 with an estimated 65,000 patient-years exposure.

A. i Pharmacol nd M 11

A 1ist of the studies in which the clinical pharmacology and

metabolism of flecainide has been studied is contained in the

following Table. This Table 1ists the purposes, investigator,

study design, number of subjects or patients, and the duration
. of therapy and doses used in each study.

The clinical electrophysiology of fleczinide has been defined by
both the intravenous and oral routes in studies conducted in the
U.S. In addition, a number of studies have been conducted
outside the U.S. and reporte. in the published literature. The
clinical hemodynamic effects of the drug have been investigated
in patients after single intravenous doses and in Loth patients
and subjects after single oral doses. Assessment of tiic effects
of flecainide on left ventricular function in patients has also
bgen made in conjunction with some of the efficacy studies on
the drug.

The pharmacokinetics, metabolism and bioavailability of
flecainide have been defined in nine studies in healthy subjects
and pharmacokinetics were determined in one multicenter study in
patients with premature ventricular contractions. Additionally,
the effects of renal insufficiency and congestive heart failure
on the single dose kinetics of flecainide have beer determined
in separate studies in patients with each disease stato.

Drug-drug interactions of flecainide have been systematfcally- ~ — ~
investigated in two studies in healthy subjects; one

fnvestigated the potential interaction with digoxin, and the

other studied the effects of propranolol and flecainide when

given concurrently.
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Ciinfcal Electrophysiology
a. Routine Electrophysiological Studies

Studies carried out to determine the electrophysiologic
effects of flecainide have shown the following:

Marked effects on conduction in all parts of the heart
which are most prominent in the His-Purkinje system
and ventricle.

Effects on refractoriness are less prominent than
those on conduction.

These effects of intravenous flecainide on the intracardfac
conduction system were examined in an open-label study of
15 patients with known or suspected cardiac disease, who
were undergoing diagnostic catheterization (Study 015).
Flecainide lengthened the conductfion fntervals (AH, HV, and
PA), but only demonstrated statistically significant
increases in the AH and HV intervals at 20 minutes
postdosing (Table 2). Plasma flecainide levels at this time
averaged 502 ng/ml (range 134-1784 ng/ml).

These observations were confirmed in a published open-label
study of 47 patients using intravenous doses of 2.0 mg/kg
(Hellestrand et al). A1l patients were undergoing routine
electrophysiological study for investigation of symptoms or
evidence of recurrent arrhythmias or cardiac conduction
disturbances. No change was noted in sinus cycle length;
PA, AH and HV intervals were prolonged signif< antly. The
duration of the QRS complex increased an averazve of 23%
(range O% to 79%). The QT interval showed & siig’ .
prolongation, but this was entirely due to the .:rease in
QRS duration. Changes in refractoriness were small and were
significant only in the ventricular effective refractory
period. Plasma flecainide levels, obtained during the time
electrophysiological measurements were being made, averaged
335 ng/ml (range 85-785 ag/ml).

Findings were similar in an open-label study of 27 patients
undergoing diagnostic catheterization conducted in Germany
(Seipel ct al). The effects of flecainide in patients with
normal baseline values are presented in Table 3.
Dose-related increases in AH and HV intervals were observed
after intravenous injection of 1.0 mg/kg, or 2.0 mg/kg;

increases were also notednin.HRA-A.andwv-RVA_intervals,“_i_W_ ,

although these did not appear to be particularly
dose-related. Only the change in ventricular effective
refractory period was statistically significant at both
doses. In contrast, there were only small and often
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Insignificant increases (51 to 15% of control values) in °
the refractoriness of the atria and AV node. Average plasma
flecainide levels obtained with the 1.0 mg/kg dose (n=17)
were 366 + 161 ng/m! at S min. and 146 + 52 ng/ml at 20
min. After 2 mg/kg given as a bolus (n=6) Tevels were 851 +
17 ng/ml at S min. and 306 t 4 ng/ml at 20 min. Four
patients received the 2.0 mg/kg dose as a 1.0 mg/kg bolus
plus a 1.0 mg/kg infusion given over 20 minutes. Plasma
flecainide levels from this regimen were 397 3 266 ng/ml
after 5 minutes and 343 4 81 ng/ml at 20 minutes. Initial
plasma levels from 1.0 mg/kg doses and all levels from

2.0 mg/kg doses are within the range accepted as effective
for suppresston of PVCs (200-1,000 ng/mi). These
investigators found no s1gnificant effects on sinus node
function in this study even in six patients with sfnus node
dysfunction. However, a Norwegian study found that
flecainide depressed sinus node function in 11 patients
with pre-existing sinus node dysfunction (Vik-Mo, et al).

The effects of oral flecainide were also studied in 14
patients with inducible ventricular arrhythmias (Study
053-02). Therapeutic response in this open-latel study was
evaluated using programmed electrical stimulation and
effects on intracardiac conduction were measured.
Flecainide was given oraliy. 200 mg or 150 mg bid, for 4-6
days after baseline EP testing. Plasma levels of flecainide
at the time of repeat testing averaged 773 4+ 222 ng/ml,
comparable to those associated with suppression of PVCs.
Flecainide significantly increased intracardiac conduction
times as well as the ventricular refractory period

(Table 4). This indicates that the electrophysialogic
effects of flecainide are similar by both the oral and
intravenous routes.

As a consequence of its effects on intracardiac conduction,
flecainide produces dose-related effects on fntervals
measured on the surface electrocardiogram. This is
1liustrated by the changes in ECG intervals (both as
absolute values and percentages) produced after three days
of flecainide therapy in the dose-ranging trial (Study 030)
at 100 mg bid, 200 mg bid and 250 or 300 mg bid. An
analysis of the mean interval changes on day three of
dosing at each dose level is displayed in Table 5 for the
10 patients who received all three dose levels.

These data indicate that prolongations of the PR and QRS
intervals were experienced which became more pronounced as
the dose was increased every three days. The QT interval
remained fairly constant after an initial small increase at
100 mg bid; JT interval (QT-QRS), however, increased
slightly at 100 mg bid and 200 mg bid, but to a lesser
extent at the highest dose. No patients discontinued from
the study because of interval changes.
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Study: B8-810-015-01 EFFICT OF PIZCAINIOE, 1.0 ag/Rg TV OB
Savestigstor: R. Nelfant, ¥ IWTRACARDIAC CONDUCTION IN BATIENTS
NEAN DIPFANINCE FRON (DNTROL
SEASURDAZKS oONTRoL & LV
ninutes Pest Dese
. 10 »
PA INTEAVAL 34.9% ae ) se 14 ae )
(asec) 0.60 ¢ 7.50 0.93 ¢ 7.99 1.46 ¢ 6.8
AN INTIRVAL . as e pe s ne 1S
(nsec) $.07 2 10.28  6.1) o 0.60° 3.93 s 0.6
b
3V INTERVAL . ae 14 ase 1S ae 1S
(mnec) 4.36 2 7.84 6.1 & 8.93° $.00 ¢ 9.82
3‘ *gignifaicartly different froe control, PG .08
|
! LFVESTIGATOR: L. SEIFIL, MO Table 3
; grrEcTs OF FLECAINIDE, 1.0 OR 2.0 ML/KG IV, ON INTRMACARDIAC CONTUCTION
AL REFRACTORINESS 15 PATIENTS WITH NORAAL BASELINE VALULS
INTRAVENCL S
- 134 Perceantuge Change From Control Values
nC/RG K A=A A=N UV VeRVA ERP«A  FRP-AVA ERPAVE KRB~V
1.0 12 010,64 *13.5 15,7  29.1 4.3 8.0 *15.0 5.6
P e ¢0.08 €0.00%t <¢0.00% «0.00% [ & ¢0.0% us ¢0.0%
a.c . ©9.0  +34.4 4D.2 ¢36.5 .0 ed.¢ +12.4"° 0.8
Pe NS €0.005 «0.001 ¢0.0% €0.01% ns ns 0.0
Shel
9¢jiad
BRAA=A e CONDUCTION TIME, MIGH 70 BASAL RIGNT ATRIUN
AN e CONDUCTION TIAL, SASAL ATRIUP TO M1 PUNDLE )
BeV e CONDUCTION TIME, NM1S BUNDLE 20 MGuT VENTRICULAR ACTIVATION . -
VeRVA ® CONDUCTION TIME, VENTRICULAR SEPTAL ACTIVATION 2C DEPOLA~IZATION OF | 3]
VENTRICULAR APEX
m-t e EFTICIIVE RETRACTORY PERIOD oF ATRIUM
FAP-AVE @ PUNCTIONAL NETRACTORY PLRIOD OF AV NODL
ERP-AVN ® EFTICTIVE REFRACTORY PERIOL OF AV WDE
- V24 e BFTECIIVI AETRACTORY PERIOD or VENTRIGL
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b. r ical lati

A limited amount of data are available on the ability of
oral flecainide to prevent the induction of ventricular
tachycardia (V-Tach) during programmed electrical
stmulation (PES). A number of investigators, at their
option, have studied the effect of multiple oral doses of
flecainide on the inducibility of V-Tach upon retesting
after institution of therapy, under cpen-label protocol
R-818-057 Amended. Results from this show that (Table 6)
7/23 patients were fully protected, 7/23 were partially
protected and 9/23 were fully inducille after flecainide.
Fifteen of the 23 patients were discharged on flecainide.
Mean plasma levels (Tabie 6) were within the therapeutic
range and did not differ between responders and partial or
non-responders.

Seventeen patients with inducible ventricular tachycardia
due to a variety of cardiac diagnoses were studied under
protocol R-818-053 (Table 6). Experience in this open-label
study was siightly more favorable. ventricular tachycardia
was fully prevented in 9/17 patients, partially prevented
in 4/17 patients and was fully inducible in 4/17 patients
after four to six days of wultipie dose therapy with
flecainide. Ten of the 17 patients continued long term
flecainide treatment Again plasma levels of flecainide did
not differ significantly between groups (Table 6).

From the experience in these two studies, oral flecainide
would appear to be effective in preventing the induction of
ventricular tachycardia in approximately 40% (range
30%-53%) of patients, and partially effective in another
25% (range 24-26%) of patients. These results in this
procedure compare very favorably with the experience with
other Class I drugs.

2. i nami
Hemodynamic studies on flecainide have shown the following:

Flecainide possesses a measurable negative inotropic
effect.

In healthy subjects or in the compensated patient,
overall left ventricular pump function is maintained
after flecainide administration.

Flecainide has no significant effects on systemic
vascular resistance.
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. Several single dose IV studies were
conducted in patients to determine the effect of flecainide
on left ventricular function (Studies 003, 022, 023, 054).
Table 7 shows results from a double-blind vehicle-
controlled study which shows a slight negative inotropic
effect for flecainide under these conditions. In this
controlled study of patients undergoing diagnostic
catheterization, the mean changes from baseline for
hemodynamic parameters did not differ significantly from
those of the vehicle group at any time interval (p greater
than 0.05). However, mean ejection fractions tended to
decrease more in patients receiving flecainide, and the
direction of the changes in other indices (PAKP and LVEDP)
was consistent with a negative inotropic effect for the
drug compared with drug vehicle.

A similar but open-label, study (058) in patients
undergoing diagnostic catheterization, who had impatred
left ventricular function demonstrated comparable effects
on hemodynamic parameters (Table 8). Changes from baseline
in ejection fraction in this study, which lacked a vehicle
control group, were statistically significant.

A double-blind noninvasive study (024) comparing the
effects of oral flecalnide and placebo on left ventricular
function (using M-mode and 2-D echocardiography and
systolic time intervals) in subjects and patients with
cardiac disease confirmed that_flecainide reduces
myocardial contractility slightly, but also showed that
overall pump function is maintained. M-mode indices and
systolic time interval changes were consistent with a mild
negative inotropic effect. Changes in ejection fraction
were most pronounced at early time periods when plasma
levels were rising.

Myitiple Dose Studies. To substantiate the results of the
single dose studies, noninvasive multiple dose hemodynamic
measuremenis were obtained as adjuncts to the dose ranging
studies (030-01,02,03) in patients with PVCs. Table 9 shows
the results of these studies, which showed no effect on
ejection fraction as measured echocardiographically.

Patients with radionuciide ejection fractions (RNEFs) less
than 301 at baseline were required to have followup
ejection fractions performed at subsequent visits in the
acute and chronic study of ventricular tachycardia (057
amended). Multiple dose therapy with flecainide did not
change the mean ejection fraction in this group of patients
during three months of monitoring (Table 10).
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; TABLE 7
;
Study: R-818V-054-02
Investigatozr: B.n. 8ingh, KD, D.Phi2.
b
Neaodyronic Effects of Flecainide in Patients
Deterained During Diegnostic Catheterization =~
Double-blind Study with Vehicle Contrel
Masn ¢ Standard Deviation
-—M
Flecainide Flecainide
Vehicle (Ne=§) ! 89/kg (Nef) 2 mg/kg (Neg)
Cardiac eutput (L/min)e-baseline $.40 ¢ 1.1 5.35 ¢ 0.8 5.48 2 1.3
30 minutes after dose 4.80 + 0.3 4.98 ¢ 0.7 5.05 « 1.6
Systenic veascular resistance
(dynes/sac/cx)~=baseline 1451 ¢+ 397 1456 + 331 1387 + 446
30 minutes after dose - 1595 ¢ €33 1518 « 385 1573 « e8¢
r left ventricular ejection -
- - fractione-Daseline : : 0.69 ;_0.93___ 0.61 ¢ 0.15 0.65 « 0.06 - -
20 minutes after dose 0.58 ¢ 0.06 0.56 ¢ 0.13 0.59 ¢« 0.06
Left ventricular end diastolic
Pressure (mezlg)--baseline 8.7 2 4.2 20.0 ¢+ 5.2 15.2 + ¢.1
30 sinutes after dose 18.5 ¢ 5.4 1.5 ¢+ 4.9 16.5 + 4.6
Pulmsonary vedge pressure (anHg )=~
baseline 11.5 ¢ 4.2 12.2 « 1.6 11.0 ¢ 2.0
30 minutes after dose 10.5 ¢+ 4.3 13.7+ 3.3 11.5 ¢« 3.2

None ©of the dQifferences is significantly different (p>0.05) from these of the
vehicle group.
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Study: R=818V-054-02
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TABLE 7

Investigator: B.N. Bingh, D, D.Phil.

(RN T T A

89 246773

Nemodyruaic Effects of Flecainide in Patients
Determined During Disgnestic Catheterization -
pouble-biind Study With Vehicie Control

Cardiac output (L/min)~-baseline
30 sinutes after dose

Systezic vascular Tesistance
(dynes/sec/cz)--baseline

30 minutes after dose

teft ventricular ejection
fraction==baseline

e ——— i <=

20 minutes after dose

Left ventricular end diastolic
pressure (mglg)=~baseline

30 minutes after dose

Pulscnary vedge pressure (anig)--
baseline

30 sinutes after dose

Mean ¢ Standard Devistion

Vehicle (Neb)
.40 ¢ 1.°

4.80 ¢+ 0.8

1451 ¢+ 397

1595 ¢+ 433

0.80 3 0.07

0.58 ¢ 0.06

19.7 » 4.2

19.5 ¢ 5.4

11.5 ¢ 4.2

10.5 & ¢.3

Fiecainide

) 8g/kg (Neb)

$.35 ¢ 0.8

4.98 ¢ 0.7

1456 + 331

1518 + 385

0.61 ¢ 0.15

0.56 « 0.13

20.0 ¢ 5.2

21.5 + 4.9

12.2 ¢ 1.6

13.7 ¢+ 3.3

Flecainide

2 3g/kg (Net)

5.48 ¢ 1.3

$.05 ¢ 1.6

1387 + 446

1573 + 684

0.65 ¢ 0.06"

0.59 ¢ 0.08

15.2 = 4.1

16.5'3 4.6

11.0 ¢ 2.0

1.5 ¢ 3.3

Mone of the differences is significantly different (p>0.05) from those of the

vehicle group.
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TABLE 8

‘Study: Re818V-058-02
Invesiigator: B.N. Singh, WD, D.Phid.

Hemodyramic Effects of Flecainide in Patients With Reduced
Ejection Fractions Determined During Diegnostic Catheterization -
Opan Label Study Without Vehicle Control

carciac output (L/min) == baseline
30 ginutes after dose

Systecic vascular resistance
(dynes/sec/cc) before

30 minutes after dose

laft ventricular ¢jection
frection-=baseline

20 pinutes aftezr dose

Left ventricular end diastolic
pressure (melgle-bsseline

30 minutes after dose

Maan ¢ Standard Deviation

1 mg/kg (Ned)

Tilecainide
2 mg/kg (N=b)

4.68 ¢ 0.3¢

4.25 ¢ 0.31¢

1667 + 315

1984 ¢ 521

0.33 ¢ 0.07

0.28 ¢ 0.07°

2¢.6 + 9.0

25.6 ¢+ 8.4

$.00 + 0.84

4.44 + 1,00°

1423 + 323

1635 + 460

0.32 ¢ 0.06

0.27 + 0.06°

20,2 + 7.4

19.6 + 6.0

*p¢0.01, significantly different coppared %o predose values
’pco.os. significantly different cozpared to predose values
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Table 9 j !
b Rffect of Flecainide on Zjection Practions §» Patients With
PVCs After Daily Adeinistretion fezr 14 Deys (Median Daily -
Dose of 400 ag) ‘
. Srudy | {
‘ Investigator No No. Patients Zlection Fraction -
Baseline During Therspy

' Anderson 030-01 ’ 63.0¢ 6.12 ¢5.2 ¢+ 6.80
Nodges 030-02 0 $5.4 ¢ 12.02 $9.5 ¢+ 9.2
Dufs 020-0) 10 $2.0+ 6.02 33,0 ¢ 12,02

goctnrtxncd using M-mode echocardiography.
=Deternined using 2-divensional echocardiography.

Tabie 10

Study 057 Amended (Acute and Chroni: Ventricular Tachycardia):
Follo up Results for Patients With Bascline

RNEFs ¢ 306
RNEF Vs lues
Baseline Week 1 Month 1 Month )
19 118 1) 118
an 248 a5%
17 19 b
an 243 318 30%
711 254 b
1] 19, b
a9 Jon an
154 168 10 ]
254 aed 348 g -
20% an a1 Ry .
an a4r 17 194
200 28y k
an 228 ass
16 158
Nean ¢ 5D 21.6 3.9 - 19,0 . 23.8. - .
R R - 2720 LRATRS £ 7.0
Lyeek 2 MNEF .

=pPatient discontinuved
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3. Metabolism

Comprehensive metabolic information on flecainide has been
obtained in humans and laboratory animals. Results and
conclusions from studies in humans on the principal
metabolic aspects of flecainide are summarized below by
topic and in Drug-Drug Interactions. Results from
metabolism studies in animals are summarized in the
preclinical metabolism section.

Metabolic information for flecainide on absorption,
pharmacokinetics, biotransformation, and excretion was
obtained in nine open-label studies in healthy human
subjects and pharmacokinetic data for patients with
premature ventricular contractions were obtained in a
multicenter efficacy study. In addition, the effects of
renal failure and congestive heart failure on the
pharmacokinetics and excretion of flecainide were assessed
in separate single dose open-label studies in patients with
each disease state. The potential metabolic interactions of
flecainide with digoxin and propranolol were evaluated in
separate multip’: dose open-label studies in healthy
subjects with each other drug.

a. Oral Absorption

After oral administration of the tablet formulation, peak
plasma levels of flecainide are attained at about three
hours, on average, with a range of one to six hours.

Figure 1 shows a plot of mean plasma levels versus time for
18 subjects after a single, 200 mg oral dose (Study
R-818-049-01). As shown, plasma levels of flecainide
increase promptly after dosage with the tablet, with a peak
level attained at three hours. In comparison to a solution
of flecainide in the same subjects, absorption is only
slightly slower from the tablet than the solution, and the
extent of absorption is comparable (not statistically
different) for the two dosage forms (Table 11).

When plasma level data after oral dosage are compared to
data after intravenous dosage in the same subjects (Study
005-01), the extent of absorption of unchanged flecainide
into the systemic circulation (absolute biocavailabilfty)
was shown to be greater than 90% (Table 11). Thus,
flecainide does not undergo any consequential presystemic
biotransformation (first-pass effect) during absorption in
humans. In addition, when flecainide is given with a meal,
food does not appreciably affect absorption (Studies 049-01
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and 81-152-FRO-BE~.02); the rate of
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absorption i¢ only J

slightly slower, but the extent of absorption is not

altered (Figure 2). Similar results

(Figure 3) were found

when fiecainide is given with an antacid (Study

81-152-FRO-BE-002) .

Within the range of usual therapeutic doses, plasma levels
of flecainide are nearly proportional to dose levels. In an

{ntrasubject comparison study (Figu
(AUCs) of drug deviate upward from
by only about 10 to 15% per 100 mg

061-01).

Figure 4

a2 a2 A a2 o A a2 o 3

Plasrna AUC from Zero fo infinlly (g ra/ind)
$

re 4), plasma levels
direct proportionality
dose increment (Study
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b. Plasma Pharmacokinetics

For 30 patients with chronic PVCs and an average age of 54
years (Table 12) the apparent plasma half-1ife of
flecainide averages about 20 hours, with a range of 12 to
27 hours, after multiple oral dosage regimens (Multicenter
Study 030); eight of these patients had evidence of lef:
ventricular dysfunction, including four with CHF. With the
long half-1ife, plasma levels of flecainide are sustained,
which allows twice daily dosage for treatment of most
patients. Plasma pharmacokinetic data for younger healthy
human subjects, (half-life and clearance) are summarized in
Table 13.

With multiple dosage, flecainide accumulates to
steady-state plasma levels within three to five days, based
on its long half-1ife. This is 11lustrated in Figure 5.
Shown are mean plasma levels of flecainide in four
different subjects at two dose levels over a seven day
period of dosage (Study 018-01); doses are indicated by the
arrows and dosage regimens are eith:r 180 mg bid or 80 mg
bid. As expected, plasma levels increase ‘o steady-state
levels in a few days; this is evident by about the third
day. In addition, measured plasma levels at steady-state
are in good agreement with those predi-ted by superposition
from first dose data. Also in this study (018-01), similar
results were found for eight other subjects (four at 120 mg
bid and four at 150 mg bid).

Once at steady-state with multiple dosage in patients, no
more (or unexpected) accumulation of drug in plasma occuvs
during chronic the. apy over long periods of time. For 78
patients with up to 43 months of flecainide therapy (mean,
19 months), trough olasma levels of flecainide remain
reasonably constant with time on drug. Overall, regression
analyses show a siight nonsignificant (p greater than 0.05)
decrease in trough plasma level (adjusted for dose changes)
over time. For a daily dose of 400 mg, the average decrease
is estimated to be about 1.5 ng/ml per month on therapy.

Information (Table 13) on the relationship of the plasma
pharmacokinetics of flecainide to dose is available from
three studies (005-01, 018-01, and 061-01). In two
intersubject comparison studies (005 and (18), plasma
half-1ife 15 not related to dose level anc plasma levels
(AUCs) are proportional to dose. In study 018-01 (Table
13), plasma half-1ife is somewhat longer after 7 days of
dosage (mean, 16 hours) than after the first dose (mean, 13
hours), but plasma clearance s not different after
meltiple dosage. In an intrasublect comparison study (061),
plasma half-1ife tends to be somewhat longer with

P
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c. Biotransformation )

In addition to urtnary excretion of

unchanged drug,
flecainide undergoes exten

stve biotransfornation in humans.
Only two major metabolites,

however, are found in human
urine and plasma.

gor pathways of flecainide

. Flecainide undergoes 0-

. selectively in the meta (or 5) position of
the molecule, to form meta-o-dealkylated fleca
phenolic metabolite ig extens

nide; this

-

fvely conjugatei as efther the
glucuronide or sulfate. In addition

» the piperidine ring
the lactam of the
$ second major phenolic

FIGURE 6

Major Pathways of Flecainide Bionomformmion in Humons
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FIGURE 7 ]
Mean Cumulative Percent of Dose Excreted _
Metabotism Study (050) (4 Subjects)
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As shown, a substanti
excreted in human urj
subjects fror several

about 10 to 50% of the dose,

in both the fiee and

al amount of unchanjed flecainide is
ne. Data for a larger group of

studies shows that the range is from
with a mean of 27%. In

conjugated forms, accounts for most of

the balance of the dose in urine.

Also, the renal clearance of unchanged flecainiZa averages
accounts for about 25% of total body
Clearznce. Compared to normal inulin clearance valves,

at flecainide undergoes some active

about 175 ml/min and

these data suggest th
renal secretion.
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e. Effect of Disease States on Pharmacokinetfcs and
’ Excretion

Table 14 shows results from a

study in patients with congestive heart faflure after a
single, 200 mg oral dose (Study 039-01). In this table,
plasma pharmacokinetic and urinary excretion data for ten

b patients with CHF (primarily New York Heart Association
functional Class III) are Compared to data for nine healthy
subjects, who were age and wefght matched, and free of

cardiac disease.

TABLE 14

Plasms Pharmacokinetics and Neinary Bxccretion
Congestive Reart Pailure Study (2)39)

CHr Patients Bealthy Subjects

N=10)2 R=9)
Plasma Pharaacokinetics:
Ralf-life (hours) 19 14-26) 14 (10-18)
i Clearance (ml/min,kg) 8.1 (3.1-13.¢) 10.2 (8.4-17.0)
Btinarz Excretion:
b Extent (§ dose) 24.1 (13.4-58.8) 2¢.9 (11.8-43.3)
Clearance (2l/min) 133 176

25 1n WA Class 111 and 2 in Class 13.

As shown, plasma half-life, on average, is about 35% longer
in CHF patients, and Plasma clearance §s about 20% slower
than in the subjects. Overall, the rate of elimination of
flecainide from Plasma is about 25% slower 1n patfents with
CHF than for control healthy subjects. In addition, the
extent of unchanged flecainide excretion in urine is not

ic im Renal F fon Results from a study
in two groups of patients;with.renalhdisease~after a-
single, 200 mg oral dose are shown in Table 15 (Study
038-01). Plasma Pharmacokinetic and urinary excretion data
for 10 patients with moderate renal failure (creatinine
Clearances of 4 to 11 ml/min/m2) and 10 patients with
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end-stage renal disease (creatinine clearances of
2 ml/min/me or 1ess) are

Compared to data for healthy,
JOung subjects with normal rena) function from several
other studfes.

TABLE 15

Plasna Phcrneoumua and Ocinary Ixcretion
Renal Pailure Study (038)

Moderate Patientgd End-Stage Patientad Nealthy Subjects
M(N=10) =10} (N=s79)

Plasma Pharmacokinetics:

Malf-life (hours) 1? (12-26) 26 (9-%9) 13  (7-22)

Clearance (ml/min/kg) 6.7 (2.2-13.9) S.1 1.5-10,0) 10 (¢-20)
Uttnarz Excretion:

Extent (§ dose) 15.13 (5.7-29.Q) 0.8 (0-3.1) 27  (10-80)

Clesrance (»l/min) 90 <4 178
26:0.t£n10¢ clearance of ¢ to

41 al/min/m2,

=Creastinine Clearance of o to 2 al/min/m?,

"al failure
about 30% longer and

- ; excretion in
urine is less extensive (abovt 40% renal clearance is
slower (about 50%); on average, the eéxcretion of flecainide
in urine is about 451 less.

For patients with end-

» plasma half-11ife
$ longer and Clearance is slower than for the moderate
group; this was Particularly the Case for two patients with
end-stage renal disease, who had half-lives of about two
days. Thus, the eliminaty

on of flecainide from plasma i
markedly slouer-inwsome.end-stage patients,

In addit:on,
the extent of urinary excretion s marked]

Y less and renal
clearance of flecainide is markedly slower in the end-stage
group.

stage renal disease
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Although plasma angd renal clearance of flecatnide are
correlated with creatinine Clearance, the latter alone N
‘ (creatinine clearance) is not predictive of flecainide
) ciearance in a given patient; Figure 8A shows a plot of ¢

plasma clearance of flecainide versus creatinine clearance
(Study 038-01) for the 10 patients with moderate renai
failure and three patients with end-stage renal disease

FIGURE 8A
; Rckﬂkruh@>Behwoonl!asnx:Ctxrunce
% clFhaindeandChuﬂhhoChmnrwa
% Renal Failure Study (038)
[ "]
; - 44 D
§ 2 - /
i r=0.7%0
» < 0.01
}
5 i O Modergte (N=10)
t{ O 4 Ung Stoge (N=3)
a
e L. LA ¥ Y v L1 — .y
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Hemodialysis does not effectively remove unchanged
flecainide from the body (only about 1% of the dose).
Removal of metabolites by hemodialysis, however, is more
substantial (about 10% of the dose as total meta-
O-dealkylated flecainide).

f. Plasma Protein Binding

The plasma protein binding of flecainide has been assessed
in vitro using equilibrium dialysis. Results indicate that
flecainide is not extensively bound to human plasma
proteins (only about 40%, on average). In addition, the
binding is independent of total plasma drug level over a
wide range that includes and markedly exceeds therapeutic
concentrations.

No consequential effect or interaction on binding has been
found with other drugs that are protein bound. Also,
flecainide binding is not greatly increased in patients
after an acute myocardial infarction, at a time when
alphaj-acid glycoprotein levels are elevated. Thus,
consequential changes in free (unbound) drug levels in vivo
would not be expected with concomitant drugs or with
changes in plasma proteins.

Drug-Drug Interactions
a. Digoxin

The effe~t of multiple dcsage of flecainide (200 mg bid for
five days) on steady-state plasma levels of digoxin has
been assessed (Study R-818-045-01). As shown in Figure 8B,
coadministration of therapeutic doses of flecainide was
found to cause a small, but sometimes statistically
significant, increase in plasma digoxin levels when values
on days 13 and 15 were compared with baseline (average of
days 9 and 10) values.

On average, digoxin levels were 131 higher at six-hours

postdose; this s markedly less than that reported for
quinidine.
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No increase was noted in the incidence of side effects
reported by the subjects in this study, nor were unexpected
adverse reactions observed. Increases were noted in the PR
interval when both drugs were administered concurrently,
but these were of the magnitude generally reported for
flecainide given by itself. The small changes {n digoxin

levels should be of 1ittle clinical consequence for most
patients on chronic digoxin therapy.

b. Propranolol

In another study (041-01), the pharmacodynamic and
pharmacokinetic interactions of flecainide (200 mg bid) and
propranolo! (80 mg tid) «ere assessed. tach drug alone
demonstrated a mild negative inotropic effect, the negative
inotropic effects of flecainide and propranoiol being
comparable in this study. The coadministration of the two
drugs produced effects that were, at most, additive.
Effects on PR interval were less than additive. During

s
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coadministration, plasma levels were elevated about 30% for 3
: propranolol and about 20% for flecainide as compared to 1
! control levels. These somewhat higher levels were \
g associated with no greater than additive pharmacodynamic :
effects, and the plasma half-lives of both drugs did not

appear to be affected by coadministration. While these
effects were of 1ittle clinical consequence in the healthy

b subjects in this study, there remains the possibility of
exaggerated negative inotropic effects in patients with
reduced left ventricular function.
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" 1. Controlled Trials .
¥
P Thts section discusses: . A
a. A dose-ranging trlal (Study 030) perforwed fn 35 i
: pctients with simple and complex ventricular ectopy. This ;% {
» study identified doses that significantly suppressed 3

(greate~ than 80%) PVCs in this population, and supported
the recommended effective and maximum doses used in

\ subsequent ftrials. Data from this trial that are used to
support the relationship of plasma level to drug effect and
to support the adequacy of a bid dosing regimen are

| discussed separately in Section D (Dosing Rationale).

' b. A double-biind efficacy comparison trial {Study 032)
in which 280 patients with ventricular ectopy were
randomized to either flecainide or the commonly prescribed
antiarrhythmic drug, quinidine.

c. An efficacy and safety study (amended 057 Study) of
flecainide treatmunt in 96 patients with ventricular
tachycardia most of whom had significant coexisting cardfac
disease, visk of congestive heart fatlure and various
b conduction disturbances, and who were refractory to or
- intolerant of marketed or investigational antiarrhythmic
drugs. In this trial, patients were initially treated with
the Yowest recommended doce of flecainice, then had limited
and controlled dose adjustments based on efficacy and
safety evaluations.

.

d. A double-blind crossover comparison study (Study 060}
in 32 patients with ventricular ectopy who received both
flecainide and disopyramide, in a randomized order.

a. Dose-Ranging T-fal (Study 030)

STUDY DESIGN: Three centers participated in this study.
Forty patients with chronic ventricular arrhythmias were
screened and 35 patients qualified for participation in
this study to determine the range of effective multiple
oral dosage regimens for flecainicde in suppressing PVCs
(pert 1) and to deternine safety and continued
effectiveness of the dosage regimen determined effective
for cach patient in part 1 for a two-week period (part 2). i
Pharmacokinetic parameters and plasma level efficacy i
relationships were studied to establish dosing rationale.

3
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Patients with a history of chronic stable PVCs (greater
than 600/12 waking hours), including unifocal, multifocal
' and nonsustained salvos of three or more PVCs could be
) entered into the study. Patients were excluded if they had
digitalis intoxication arrhythmias, grade 2 or greater A-V
block, a recent myocardial infarction, bundle branch block,
unstable angina, ventricular tachycardia with a history cf
syncope or presyncope, or Class III or IV CHF.

Study design 1s displayed in Figure 9. Although there is no

concurrent control, the washout per-iod allows assessment of
) spontaneous improvement; Holter tapes are read by persons

not involved in a trial and are thus effectively blinded.

L Figure 9

Dose-Ranging Study (03n)

STLDY DESIGN
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Part 1 (single blind, inpatient) ctarted with two days of
placebo dosing followed by threy days of flecalnide dosing
at each dose level (100 my b4d, 200 mg bid and either 250
or 300 mg bid) until greater than 80% suppression of the
patient's placebo control PVC frequency was obtained,
unless precluded by the occurrence of limiting side
etfects. Decisions by the investigator to increase dosage
or to proceed to part 2 were made using 12-hour
Trendscriber data (suppression of PVCs gr-ater than ~r
equal to 80% in comparison with placeto). Twenty-four-hour
Holter recordings performed or. the third day of each dosing
regimen provided the basis for analysis of arrhythmia
suppression.

A placebo washout period of three days was performed
detween parts 1 and 2.

In part 2 (open label, outpatient), patients were continued
for an additioral two weeks to assess multiple dose safety
and efficacy on the previously determined effective and
safe dose. Non-responders (patients having less than 8u%
supprescion of PYCs) at the highest dose used in part 1
were not continuec into part 2. Holter recordings were

r- formed on the seventh and fourteenth days of part 2.

x2'TS: Eighteen males and 17 females entered the study.
Ages ranged from 27 to 72 years with a mean of 54.1 years.
These patients were treated with a mean of 2.5 previous
antfarrhythmic agents (range O to 8). Table 16 1lists the
distribution of cardiac diagnoses.

Thirty-two of 35 qualifying patients completed part 1 of
tnis study, 31 (89%) achieving greater than or equal to 80%
suppression of PVCs. Nine of 35 patients (26%) required 100
mg bid; 14 (40%) required 200 mg bid, and seven (20%)
required 250 or 300 mg bid. One patient who did not respond
to 1G5 = bid recelved 100 mg tid and achieved greater than
80% su;pression. One patient completed part 1 without
achieving 80% suppression of PVCs. This patient, therefore,
did not enter part 2.

Three patients discontinued during part 1. One patient
discontinued at 200 mg bid due to stomach pain, headache,
abdominal cramps, and nausea; one due to an increase in
PVCs on Trendscriber at 100 mg bid; one due to a
nondrug-reiated transient ischemic attack.
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Of the 31 patients who qualified for entry into part 2
(greater than or equal to 80% suppression of PVCs in part
1) 30 entered and all ccmpleted this two week outpatient
portion of the study. The remaining patient was mistakenly
determined to be a nonresponder by Trendscriber; Holter
data later .aowed 82% suppression at 300 mg bid. Of the 30
patients red in part 2, 26 achieved greater than or
equal to - suppression of PVCs at the end of the two-week
outpatient portion oi the study. Three other patients
achieved 63% to 79% suppression and cne patient's Holter
was not analyzabie. The mean and median percent suppression
of baseline PVCs and repetitive beats (couplets and
nonsustained VT) are given in Tables 17 and 18,
respectively.

Figure 10 shows the mean number of PVCs/hour for the 32
patients who completed part 1 of the study. The figure
shows the mean PVCs/hour at baseline, 2t the effective
dose, at washout, and on outpatient days 7 and 14. Figure
11 shows the same information for repetitive PVCs (couplets
plus VT beats) for these 32 patients. The off-on-off-on
pattern, as well as the very large response seen, leaves no
doubt, despite lack of a concurrent control group, that the
change in VPB rates is drug-related.

CONCLUSION: Flecainide was effective in this population of
patients with chronic ventricular ectopy. Eighty-nine
percent of qualifying patients-(31/35) responded to daily
doses of 200 to 600 mg/day withgreater than or equal to
80% suppression. Eighty-seven percent (26/30) of patients
entering the outpatient phase of the study achieved greater
than or equal to 80% suppression of PVCs at two weeks.
Flecainide was well tolerated in this population with only
t:g patients discontinuing because of drug-related adverse
effects.
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TABLE 16 88 .

Cardiac Diagncses

Mumber of Patients> & of Patients

o e RS TSt AP SO

b (h = 35;
Atherosclerotic heart disease 14 a0
Previous Ml S 140
Cardiomyopathy b | t 1
Valvular disease " 31
Hypertensive heart disease 7 208
Primary zhythe discrder 3 4
Nistory of CHF 4 118

Apatierts say have more than one cardiac diagnosis.
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TABLE 17

Btficacy Sumsary
p

Nean and Median Percent Suppression of Maseline VCs

, Dose-kangtng

Outpatient
Effective Doge Day 7A Day 14A
-“—“ -
Center Nean Median Mean Median Mean Nedian
(n=10) (ney) (ne9)
02 2%. 1008 94.10 99.60 93.2% 1006
(n=11) (n=10) {n=9)
0 96.9 7.2 92.60 95.9% 95.84 98.26
(nely) (ne11) (ne11)
Overall 96.10 $6.8% 94.20 98.0n 924.90 f8.8n
{(nel2) (n=30) (ne29)
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TABLE 18

Efficacy Summary = Couplets and Nonsustained VT

Nean and Median Percent Su roisiou of Baseline Couplets and Nensustained VT
Doce-langing Outpatient
Effective Dose Day 7A Day 14A
Center Mean Median Mean hedian Mean Median
01 98.5% 1008 98.40 100s 92.80 1000
(n+9) (n=8) (n=8)
02 87.26 100% 92.5¢ 1008 96.06 1008
(nely) (n=10) (n=9)
03 99.9% 1008 9.5, 1008 99.20 1008
(n=11) (n=11) (n=11)
Overall 90.20 1008 96.60 1000 '6.48 1008
(nel1) (ne29) (n=28)
Center

Ol had one patient with zero couplets and zero nonsustained
VT beats at both baseline and followup visits.
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b)  Flecainide-Quinidine Comparison Trial (Study 032)

: Investigators at 16 sites participated in
this study to determine the comparative safety and efficac;
of multiple, oral dose administration of flecainide acetate
and quinidine sulfate under double-blind conditions in
patients with chronic premature contractions (PVCs), which
included singled and paired premature beats and runs of

ventricular tachycardia (v-tach).

This double-blind, parallel, random!zed study included two
weeks of active drug therapy, bounded before and after by
placebo periods, each seven days long. (See Figure 12.)

Figure 12

Flecainide/Quinidine Comparison Study (032)
Study Design
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Patients could be enrolled if they had ventricular
arrhythmias that required antiarrhythmic therapy (greater
than 30 PVCs/hr on placebo) and could be treated as
outpatients. Patients were excludea rium the study if they
had digitalis intoxication arrhythmias, grade 2 or greater
A-V block, bundie branch block combined with 10 A-V

block, severe hemodynamically compromising arrhythmias,
unstable angina, a recent myocardial infarction, Class III
or IV CHF, a cardiac pacemaker, or a known idiosyncratic
reaction or known serious toxicity to efther quinidine or
flecainide.

In the two-week, drug therapy period, each patient received
efther flecainide or quinidine. To maintain a double-blind
design, each patient receiving flecainide took active drug
twice a day (6 a.m. and 6 p.m.) alternating with placebo
twice a day (noon and midnight) to create a qid dosage
regimen. Each patient receiving quinidine took active drug
four times a day (6 a.m., noon, 6 p.m. and midnight).

During the first week of drug treatment, patients received
either flecainide 200 mg bid or quinidine 300 mg qid.
Twenty-four hour Holter recordings obtained on the fifth or
sixth day of active therapy were compared to baseline
(placebo) results. The percentage of suppression of PVCs
achieved determined the dose of drug each patient received
during the next week of treatment. Unless precluded by
limiting adverse experiences,. a _patient who experienced
greater than or equal to 80% suppression of the baseline
PVC frequency continued on the lower dose of drug.
Conversely, if a patient experienced less than 801
suppression of baseline PVCs, with no 1imiting adverse
experiences, the patient received a higher dose of active
drug during the second week of treatment; either flecainide
300 mg bid or quinidine 400 mg qid. Additional Holter
monitoring was performed during this week to evaluate
suppression of PVCs.

A seven-day placebo washout period concluded the study.
Final Holter monitoring determined the leve) of return of
PVCs. Each patient who qualified for and participated in
this study was subsequently allowed to receive long-term
flegainide or quinidine therapy in an open fashion (Study
033).

RESULTS: The 16 study centers screened a total of 342
consenting pattents of whom 280 qualified for the study.

—--The-main reasons for disqualification of 62 patients were:

failure to show an average of 30 PVCs/hr at baseline (43/62
patients) and positive ANA titer at baseline (7/62) - both
were protocol violations; miscellaneous reasons (12/62)
inluded placebo intolerance, intercurrent §1iness, and
logistical and technical problems.
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The 280 qualifying patients included 198 males and 82 :
' females with a mean age of 58.5 years. One hundred :
, forty-one patients received flecainide and 139 received £
quinidine. Demographic characteristics were comparable =N
between groups with the exception of race (p = 0.049); 4

there were more whites in the quinidine group (127/139 or

91%) than the flecainide group (117/141 or 83%). There were
b no significant differences (p less than 0.05) in baseline

arrhythmia profiles between drug groups. Baseline means

(+ one standard deviation) for qualifying patients by druy
i group were as follows:

Table 19
Baseline Arrhythmia Profiles
Flecainide-Quinidine Comparison Study (032)

Elecainide Quinidine
PVCs/hr 419 &+ 448 429 ¢+ 423
Paired beats/hr 27 &+ 65 20 £+ 46
V-tach beats/hr 74+ 26 6+ 19

Baseline cardiac diagnosis are in Table 20.

e

—-l-- -0 gAMLE 20 - =

FLECAINIDE-QUINIDINE COMPARISON TRIAL (STUDY 032)
BASELINE CARDIAC DIAGNOSES

No. of Flecainide No. of Quinidine

Patiental (8) (N=141) Patiental (%) (Ne139)
Atherosclezrotic heart disease 73 (5n) 72 (520)
Previocus M1 42 (308) 44 (I2N)
Cardiomyopathy 16 (118) 14 (108)
Valvular disease 22 (168) : 30 (22%)
Ryportensive heart éisecase $0 (358) - - - - - - 42 (30%)
Primary rhythe disorder 16 (118) 19 t148)

2p.t1ents may have more than ene caréiac diegnosis.
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Of the qualifying patients, 233 completed the study. Of the
47 noncompleting patients, 40 discontinued because of
adverse experiences (19 in the flecainide group and 21 in
the quinidine group), including sne flecainide patient
without prior history of ventricular tachycardia who
developed a new wide complex VT on the high dose and a
second patient who had increased PVCs and new nonsustained
VT. In addition four patients developeg ECG changes leading
to discontinuation (increased or new 1V AV block or

widened QRS and PR intarvals) and three developed
Junctional escape rhythms, in two cases with severe syncope
due to sinus node dysfunction. Two patients developed
worsened CHF, leading to discontinuation. Two quinidine
patients developed ventricular tachycardia (both hac prior
history of VT) and one, CHF with increased PVCs. Four
patients died, three of documented acute myocardial
infarctions (all taking quinidine) and one suddenly
out-of-hospital while taking placebo, 36 hours after taking
flecainide for two weeks. The adverse experiences leading
to withdrawal from flecainide were principally the cardiac
expericnces listed, as well as dizziness, blurred vision
2nd nausea. Quinidine was discontinued principally because
of diarrhea, nausea and vomiting. The discontinued patients
and reasons for discontinuation are listed in Tables 20A
and 20B. Other adverse experiences will be described in the
safety section below.

The main basis for efficacy comparisons between flecainide
and quinidine was the percent suppression of baseline PVCs
which included 1) the total number of premature beats, 2)
premature beats occurring in pairs (paired beats), and 3)
gremagure beats occurring in runs of three or more (V-tach
eats).

Forty-four percent (54/122) of the patients on quinidine
who entered the second week of drug therapy required the
higher dose compared to 18% (23/127) of the flecainide
patients (p less than 0.0001).

The mean percent suppressions of PVCs by flecainide were
83.6% in the first week of therapy and 91.0% in the second
week of therapy, versus 58.5% and 39.2% for quinidine,
respectively. The median percent suppressions of PVCs by
flecainide were 99.4% at week two and 99.5% at week three,
versus 80.3% and 84.7% for quinidine at weeks two and
three, respectively. The two-way analysis of variance on
the ranks of percent suppression showed flecainide more
effective .than quinidine during both weeks two and three in
suppressing PVCs (p less than 0.0001), paired beats (p less
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; TABLE 20A '@
' QUALIFYING PATIINTS WNO DISCONTINUED WMILE TAKING. o\

FLECAINIDE (WEIXS 2 AND 3) 3
4 Dose last Study '%
Center Pt No. =g bid Day Reasons %‘
| 02 Nodges 7 200 w3D2 Congestive heart failure 2
a3 200 wao2 Severe syncope, fatigue, weakness,
and juncticnal bradycardia.
03 Cock 7 200 w202 Grand sal seizure = vasovagal episcie
04 Faznhan S 200 w3D3 Slurred vasion, dizziness, first
degree AV biock worsened
18 200 w207 rirst degree AV block, bradycardia
20 200 wap? Fizrst degree AV block, dizziness
0S Nazt 9 300 w3D$ . loas of equilibriua, dyspnea, fatigue
; 10 200 W207 Severe weakness, disphcresis, near °
; syncope
: 06 Xalmansochn 19 200 w204 Palpitations and soderate dizziness
F 14 3Q0 W3D€ Severe fainting, nausea, dizziness,
' bradycardia, junctional rhythms
08 Lee 3 300 w3D? ¥onccapliance
6 300 w3D3 Veatricular tachycardia
13 200 w2D4 - Dizginess, peripheral blurring of
vision, severe headache
10 Antlitz 3 200 w2DS Congestive heart failure exacerbated-
4 200 W2De Dry south, nausea, sfuab hands and
feet, disoriented
11 Mazcus 2 200 win Widening of QRS and PR intervals
12 Mcrganroth 4 300 wibD2 Shortness of breath, nausea, juncticral
zhytha
&3 200 wap3 Nervousness, dizziness, blurred
. o vision, shortness of breath
" 13 oshrain 19 . 200 wac? Blurred vision '

17 Platt and ' g
Rosin 11 400 D1 Sevare dizziness

17 300 wiDé Increase in PVCs, new, non-
sustained V Tach
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Center

01

02

04

oS

0?

oe

11

12

13

17

Beller
Hodges

Cock

Farnhax

Lee

MATCUS

Mcrganroth
Oshrain

Reid

Platt and
Resin

TABLE 208 I 135

QUALIFYING PATIENTS WHO DISCONTINUED WHILE TAKING
QUINIDINE (WEEXS 2 AND )J)

2t No.

<8

w0 w

12

12
18

Dose
Bg gmd

400

300

300
300

400

300

300
300

300

300
300
300

300
400

300
300
300
400
300

300
300

300

300
300

3co

blurred vision

lLast Study

Day Reasons

wiD3 Voaiting, nausea, crasps

w202 Acute thrombosis = patient died

w2p3 Severe diarrhea

waDS Fever, diarrhea, tinnitus, rash,
backache

WaD2 Nausea, shortness of breath, rapid
heart beat

w202 Acute syocardial infarction - patient
died two days later

w2D6 Pezsonal - noncompliance

w2p2 Diarrhea, nausea, "sick*®

w2D7 Gastric disturbances, ankle edena,
precipitated CHF, increase in PVis

w2D4 Severe shortnhess of breath ard
wheezing, diarrhea

Wa2D4 Acute syocardial infarstion - patziexnt
died

W3D4 Severe diarrheas

w2D3 Nausea, diarrhea

W3D$ Severe nausea, voaiting, diacrhes,
headache

w205 Severe nausea and diarrhea

wa2D2 Diarrhea

w257 Swelling, re3d hands; fatigue;
peripheral edema; increaseé stcces

w3D$ Severe nauses and dizziness

u3D4 Rash; axillary adencpazhy, abnorzac L Q}:

wWiD2 Tresor, fever, diarthea, headache

wapé v Ventricular tachycardia,’ ventrisu.ars
fibrillation

W3DS  Vomiting, diarrhea, soft steols,
tinnitus, fever, throcdoocysopenl

w3l Ventricular tachycardia

w207 Cracps, sanus tachycard:a, diazrhe:,
dehydration

w207 Severe dizziness, nausea, VCIiing,

it i
L AN o S Ry e o e e R e s
| -



bancauantoalls o PRI

Page 75 - NL.. 18-830 88 2467 )

than 0.001) and V-tach beats (p less than 0.01). None of
' these analyses found significant differences between
centers. Excopt for one center at week three, median
percent suppression was greater for flecainide than
quinidine in all 16 centers at both weeks two and three. In
the one other instance, both drugs showed a median of 100%

K

In additfon to the above comparisons, 68% (80/11€) of the
flecainide patients had at 1east 80% suppression of PVCs
plus complete (100%) suppression of paired beats and V-tach
geggg‘versus 33% (36/110) for quinidine (p less than

. ).

E]

L%

suppression. f
2 i
At the end of the two week drug therapy period, a 1
comparison between the flecainide and quinidine groups ‘D
. showed the following for percent suppression of PYCs, 3
paired beats, and V-tach beats. 1
Table 2 i
Elecainide-Ouinidine Trial 1.
. P=Value '
Pescent Plecainide (Quinidine  BDetween 7.
Suppression Patients Pitients Drugs x
1008 168(19/118)  38(3/110)  ¢€0.00% .8
2958 754(88/118) . 340(37/110) <¢0.0001
380 858(100/126) $78(63/110) <€0.0001 £
2 Paired deats :_
J 1008 700/,73/105)  418(41/99)  ¢0.0001 ],
2950 B50(89/105)  GON(59/99)  <0.0001 1
V-tach Deats ‘ ﬂ
1008 90(87/72)  $50(37/67)  <¢0.01 '3
2954 068 (62/72) 660 (44/67)  <¢0,01 e
3
|
4

CONCLUSION: The doses of 200 mg to 300 mg bid of
flecainide, and the doses of 300 mg to 400 mg qid of
quinidine were equally tolerated in patients treated for
chronic ventricular ectopy; discontinuations because of
side effects were approximately equal, but quite common,
(about 15%), and different in nature, quinidine causing
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intolerable diarrhea, nausea, ano vomiting, flecainide
causing more symptomatic bradycardia, A-V block, and one
well-documented pro-arrhythmic event, a new VT in a patient
with no prior VT history. At these doses, flecainide showed
greater suppression (p less than 0.0001) of simpie and
complex PVCs and nonsustained ventricular tachycardia
compared to quiridine.

c¢) Open-Label Study of Patients Mith Ventricular
Tachycaradia (Study 057 amended)

: Investigators at 14 sites participated in
this open-label study to evaluate the safety and efficacy
of oral flecainide acetate in patients with refraccor;
ventricular arrhythmias and significant coexisting caraiac
disease. The study was modified from a trial (Study 057) of
similar design with a more aggressive initial titration
after early deaths were seen in that study (see below under
3b) and in the compassionate use Study 028.

In order to recsive flecainide in this study, patients were
required to have significant ventricular arrhythmias,
especlially YT (greater than or equal to six beats in a row
at a iate of greater than or equal to 100 beats/min). If
there was no history of VT, the patient was required to
have more than 10 PVCs per hour and be refractory to
previous therapy. Investigators were encouraged to enter
patients who had associated cardiac disease (BBB or IVCD;
Class III or IV CHF) in conjunction with their arrhythmia.

Patients were excluded from the study 1f they exhibited any
of the following: digitalis intoxtcation arrhyvthmias,
second or third degree heart block, atrial flutter or
fibrillation without a ventricular arrhythmia QRS greater
than 0.15 or PR greater than 0.28 sec, recent unstable MI,
or pacemaker deyendent rhythm. Patients were to be
monitored for at least 7 days in-hospital.

Patients underwent baseline determinations after
discontinuing all previous antiarrhythmic therapy for a
minimum of four drug nalf-lives. Each patient was to
complete 24 hours of baseline Holter monitoring. Patients
with a history of VT had to have VT documented by rhythm
strip, electrocardiogram (ECG), or Holter monitoring within
two weeks prior to starting flecainide. Baseline
radionuclide ejection fraction (RNEF) and 12-1ead ECG with
interpretation were obtained on each patient. The RNEF had
to to be repeated at discharge 1f 1t was less than 30%
initially. At the investigator's discretion, patients with
conduction abnormalities underwent standard
electrophysiologic testing.
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The initial starting dose was 100 mg bid. Upward dosage «

adjustments could be made 1f after four days efficacy was |

\ not achieved. Upward adjustments, however, were limited to

) 50 mg bid increments every four days to a maximum dose of
200 mg bid. These dosing requirements were lower than those
most commonly used to treat similar patients in the
compassionate-use protocols (200 mg bid fnitial dose, 30C
mg bid maximum). Plasma flecainfde trough levels were o

P required on the fourth day of each dose level. The protoco! o
did not specify an upper or lower plasma level 1imit, but
the investigators tried to maintain trough plasma levels

3 within the therapeutic range of 200 to 1,000 ng/ml.

The investigator's decision to discharge the patient from
the hospital on flecainide was considered the best giobal
assessment of effectiveness. This decision was based on one
or more of the following: 1) Holter monitoring (required at
baseline and at discharge), 2) telemetry, 3) PES testing 4
(optional), 4) exercise stress testing (optional), and 5) i
the patient's history, symptoms, and response to previous -
therapy. The investigator performed interval evaluaticns
for safety and efficacy on patients at th: time of hospital A
discharge, one month and three months after initiating i
flecainide, and at quarterly intervals thereafter. In

addition, the sponsor retrospectively established

effectiveness criteria for patients released including (1)

100% suppression of VT by Holter, (2) 80% suppression of

.PVCs_ by Holter, and (3) non-inducibility of VT by PES or

stress testing.

o i R e e B A S B Y

RESULTS: The first 96 patients (68 male, 28 female; mean
age 61 years) enrolled into this ongoing study form the
aztabase for this summary.

T e

Baseline demographic data (Table 22) were typicil for these
types of patients: 94 patients had a2 history of VT,

49 (51%) had a history of sustained VT and 45 (47%) had
nonsustained VI; 2 patients (2%) were treated for PVCs;
43 (45%) patients iiad a history or evidence of CHF at
baseline, and 30 (33%) had baseline RNEFs less than or
equal to 30%; 49 patients had a history of conduction
disturbances. The 96 patients had failed a mean of

4.4 previous antiarrhythmic agents prior to this study.
There was a significant difference (p less than 0.05) in
the mean number of previous antiarrhythmics between the
sustained (4.9) and ronsustained (3.9) VT patient groups.

G- PR
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Table 23 summarizes efficacy results. In the judgement of
the investigators, fle-ainide was effective in 73% (70/96)
of patients during the initial in-hospital evaluation;
these patients were discharged from the hospital on
flecainide. Forty nine percent (47/96) of patients enrolled
in the study remain ongoing for a mean of eight months
(range 4.5 to 12 months). Of the 47 patients ongoing, 46
are free of symptomatic VT; one patient developed
nonsustained VT associated with dizziness. The investigator
chose to continue this patient on flecainide therapy due to
marked decrease in frequency of his arrhythmia.

Of the patients with a history of sustained VT, 29/49 (59%)
were discharged from the hospital on flecainide, and 22/49
(45%) are ongoing. Of the patients with a history of
nonsustained VT, 39/45 (87%) were discharged from the
hospital on flecainide, and 23/45 (51%) are ongoing.

Fifty patients had a baseline Holter tape and a Holter tape
obtained prior to discharge. The median PVC suppression was
91.4%; 36/50 (72%) patients had at least 80% suppression of
PVCs. Forty-three of the 50 patients had VT on baseline
Holter tapes; 33/43 (77%) had complete suppression of VT;
10/43 (23%) patients had VT on their discharge Holter tape.
No patient with zero VT beats at baseline had VT beats on
their discharge Holter tape.

Twenty-three of the 96 patients had PES testing on oral
flecainide. Flecainide provided complete suppression of VT
on PES testing in 7/23 (30%) of these patients and five of
seven remain ongoing. One of the suppressed patients died.
Flecainide provided partial suppression in an additional
7/23 (30%) patients and three of these patients remain
ongoing. Flecainide did not suppress VT during PES testing
in 9/23 (39%) patients. Only one of these patients was
discharged on fiecainide; this patient remains ongoing.

Table 24 shows a 1isting of total daiiy doses received by
all patients at discharge, and by ongoing patients at
discharge and at their most recent visit.

A summary of the reasons for patient discontinuations 1is
1isted by frequency in Table 25A and the reasons for
discontinuation for each patient are shown in Table 25B.
Most patients who discontinued did so early in the study.
Of the 49 discontinued patients, 26 (53%) discontinued
flecainide prior to hospital discharge. These included
eight patients whose arrhythmias worsened during initial
hospitalization from one to 17 days after initfation (two
increased freguency of VPCs and ncn-sustained VT; two had
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VT that was more difficult to convert; one had more easily
induced sustained VT; one had more easily induced
non-sustained VT; one had inducible VT on PES that recurred
the next day; and one developed new spontaneous VT
different from baseline. Two later pro-arrhythmia episodes
also occurred, one increased VPCs and non-sustained VT's
and one arrhythmia that was more difficult to convert. In
marked contrast to studies 028 and 057 (see below),
however, there were no early deaths. Serious conduction
disturbances including 3° A-V block were also seen in four
patients after two, five, six and 100 days of therapy. All
nine deaths and all five discontinuations due to noncardiac
adverse experiences occurred after discharge.

Of the nine patients on flecainide who died in this study,
three patients died in association with a documented acute
MI; six died from sudden death experiences outside of the
hospital, or en route to the hospital. Three of these
patients had a previous history of sustained VT, three had
non-sustained VT. No patients died of congestive heart
failure, conduction disturbance, or in association with a
documented proarrhythmic event.

The overall mean trough plasma levels for 31 discharged
patients with analyzable samples, (mean daily dose, 260 mg)
was 532 ng/ml. The overall mean plasma levels at discharge
for sustained VT patients (556 ng/ml) and nonsustained VT
patients (526 ng/ml1) were not significantly different. The
first 8 patients with pro-arrhythmic responses had mean
daily doses of 325 mg and plasma levels of 622 ng/ml, only
sligh*’y higher than the mean dose and plasma levels for
all discharged patients. Daily doses in seven patients with
conduction disturbances were low, mean 271 mg. The one
patient stopping therapy with worsened CHF was on 400 mg,
with a plasma level of 620 ng/ml. Patients who died had a
mean dose of 289 mg/day (9/9 patients) and a plasma level
of 600 ng/ml! (4/9 patients).
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TARLE 22 ;é‘
: Demographic Results
)
Total No. patients 96 .
* dNo. males 68 (7)) %,
females 28 (29%) ﬁ{
b Nean tge (yrs) 61 (%6-82) e
Rean weight (kg) 74 (40-106) g
. S of patients 1
Cardiac Diagnoses— N e 9 i
Athernsclerotic heart disecase 760
Previous Nl SN
Cardiomyopathy 17
Valvular disecase 208
Nypertensive heart disease 200
Prisary zhythm disorder 1Y
] Nistory of CHF 458
! Wistory of VT _ 284
; Mistory of sustained VT 51s
: Mistory of nonsustained VT 4N

Mean number of previous antiarrhythmic agents 4.4 °

gfotlonto aay have sore than ene cardiasc éiagnosis.
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TABLE 23 § J
b Efficacy Results ¥
b ;.
) s N
All Sustained Nonsustained PVCs E
Patients VT VT only
b Enrolled 96 49 45 2
Discharged from 70 (73%) 29 (59%) 39 (87%) 2 (100%) 8
: the hospital on 3
’ flecainide b
Ongoing 47 (49%)* 22 (45%) 23 (51%) 2 (100%)
Free of sympto- 46 (481) 22 (45%) 22 (49%) 2 (100%)
matic VT
g A1l deaths 9 ( 91) 5 (10%) 4 ( 9%) 0
Sudden Death -6 ( 6%) 3 ( 6%) 3 (70 0
g *Mean duration of therapy 8.0 months (244 days)
o
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Table 25

88 24

[1]

Patient Discontinuations (DC)

Oral Flecainide Dose (mg) at DC Reason for Discontinuation

-01

101
102

103
108
301
101

104
101

103
104

101
102
101
101
103
104
106
108
109
110
112
113
115

119

102
107

No. Days on Total Daily
77 400
13 300
14 300

1 200
3 200
86 350
15 300
69 300
12 200
5 300
7 300
201 400
3 200
2 100 oral + 80 IV
44 300
98 200
1 200
4 200
13 400
21 200
14 400
5 200
2 200
100 200
8 300
16 400

Death

Inadequate response-
worsened arrhythmia
Inadequate response
Inadequate response -
worsened arrhythmia

Inadequate response

Adverse experience -
palpitations, malaise,
blurred vision, anorexia
Worsened arrhythmia

Death

Death

Conduction disturbance -
sinus pause

Inadequate response
Worsened arrhythmia

Worsened ar: hvthmia

Inadequate - .pcnse
Inadequate r:sponse
Gdverse experience
vertigo associated with
blurred vision

Personal reason -

patient withdrew consent
Inadequate response
Inadequate response

Death

Signs of congestive heart
failure

Conduction disturbance -
complete AV block
Conduction disturbance -
complete heart (AV) block
Conduction disturbance -
¢<® AV block

Inadequate response -
worsened arrhythmia
Inadequate response
worsened arrhythmia
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Table 25B - continued €3
Patient Discontinuations (DC)

No. Days on Total Daily
Center Pt. No. Oral Flecainide Dose (mg) at DC Reason for Discontinuation
-26 108 4 200 Inadequate response
110 3 200 Inadequate response -

other reason - wanted to
increase dose before pro-
tocol would allow

113 17 400 Inadequate response
worsened arrhythmia

-31 102 83 300 Leath
103 41 200 Patient felt weak,
short of breath
-34 104 12 300 Inadequate response
-63 101 16 £00 Inadequate response -
worsened arrhythmia
102 10 600 Worsened arrhythmia
-65 101 5 200 Inadequate response
-72 101 14 200 Inadequate response
105 58 150 Personal reason -
discharged to nursing
home
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: In patients with VT, a baseline-controiled
trial 4; the best that can be done, because prolonged
outpatient placebo therapy is unacceptable and only an
effective therapy can be maintained. This study
demonstrated that administration of flecainide in lower
initial doses (100 mg bid) with upward titration of dose ¢o
260 mg bid as neczssary (but most patients received 300
mg/day or less) to optimize efficacy and tolerance can
result in effective treatment of refractory ventricular
arrhythmias with marked reduction of YPBs. Symptomatic VT
also seems to have been eliminated in many, although
without a concurrent control this conclusion is not wholly
secure. The frequency and severity of adverse experiences
were more favorable than in trials with larger dosas of
drug (see report of study 057 and Safety section),
supporting the recommendation of an initial dose of 100 mg
bid with careful upward titration in patients with severe
heart disease and assocfated ventricular tachycardia.
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d) Flecainide-Disopyramide Trial (Study 060), Norway

! STUDY DESIGN: Four Norwegian investigators participated in
this multicenter study to evaluate and compare the efficacy
and safety of flecainide acetate and disopyramide phosphate
when given orally in the treatment of premature ventricular
contractions (PVCs).

This was a randomized, double-blind, crossover comparison
study of seven weeks duration. Following an initial
seven-day placebo period, patients were randomly assigned
to receive either flecainide 200 mg bid or disopyramide 150
mg qid for a period of 14 days. A second seven-day placebo
washout period followed, after which patients were crossed
over to alternative active treatment for a further 14 days.
A third and final seven-day placebo period terminated the
study. Foiiowing enroliment, each patient returned to the
hospital for weekly safety and efficacy evaluations at days
7, 14, 21, 28, 35, 42, and 49.

Patients who met inclusion/exclusion criteria had various
baseline evaluations performed in-:.uding 24-hour Holter
analysis. Patients qualified for treatment if they had more
than 1,000 PVCs per 24 hours present during baseline
monitoring plus 1) five or more isoiated PVCs in any one
minute of analysis, and/or 2) two or more consecutive PVCs
recorded in any one minute of analysis. Patients were
excluded 1f they 1) were not between 16 years and 75 years
of age; 2) had NYHA Class III or IV CHF; 3) had digitalis
intoxication arrhythmias; 4) had second degree or greater
A-V block; €) had bifascicular block or bundle branch block
plus any A-V block; 6) had a history of myocardial
infarction within six months; 7) had a history of
ventricular tachycardia with syncope; or 8) required
beta-biockers or othe' negative inotropic therapy.

RESULTS: A total of 32 patients with PVCs enrolled at four
study centers. Twenty-six patients were male and six were
female, with a mean age of 55.3 years. Cardiac diagnoses
included ischemic heart disease, 16 patients; previous
myocardial infarction(s), 14 patients; cardiomyopathy,
efight patients; unknown etiology, six patients; and
valvular heart disease, two patients. Baseline arrhythmia
profiles (complexes per hour) are shown tn Table 26.
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Table 26
Baseline Arrhythmia Profile
Flecainide-Disopyramide Trial (060)
Mean * S0
Total aberrant beatsd 552.4 t 835.7
(n = 25)
' Premature aberranth
beats (n = 25) 325.5 £ 609.8

2Total aberrant includes all forms of beats which
differ from "normal® configuration as defined by the
analyst on the Pathfinder System (Hertford Research).

bPremature aberrant beats most closely approximate
PVCs counted on Cardiodata Systems which was utilized
fn U.S. studies.

Twenty-six of the 32 (81%) patients enrolled completed the |
study. Six patients discontinued during the study including
two who died. One of the six dropped out on day one
(placebo) for personal reasons; he also was not within the
age requirement. Two patients discontinued while receiving

f disopyramide: one suffered acute pulmonary edema and

o TTTTi severe, bloodstained diarrhea:during the second day of

drug, and the other patient presented with deep vein
thrombosis and pulmonary embolism following one week of
drug administration. One patient discontinued after one
week of flecainide administration due to a possible
myocardial infarction and ventricular fibrillation during
the flecainide period.

Two patients died during the study. One died of cerebral
thrombosis after the first week of disopyramide treatment;
the second patient died suddenly while dancing following
nearly two weeks of {lecainide treatment.

Evaluation of the suppression of aberrant beats was
performed in 25 of the 2€ natients who completed the study;
one patient was excluded due to an insufficient aberrant
count throughout the placebo period. Disopyramide showed a
median suppression of baseline total aberrant beats of 44%
while flecainide showed a median suppression of 86%; the
comparative difference was statistically significant (p =
0.007) using the paired t-test. For premature aberrant
beats, disopyramide showed a 39% median suppression of
baseline counts, ana flecainide demonstrated a 92% median
suppression; this difference was also statistically
significant (p = 0.002).
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The percentage of patients responding with greater than 50%
suppression of total aberrant beats and 80% suppression of
premature aberrant beats while on flecainide was
signtficantly greater than on disopyramide. Flecainide
showed a statistically significant greater suppression of
multiform extrasystoles (p = 0.005) and couplets (p =
0.048). There was also some suggestion that flecainide was
more effective in reducing episodes of salvos (p = 0.079)
and bigeminy (p = 0.155), although these did not reach the
level of statistical significance (p = 0.05).

Twenty-four of the 26 patients attained adequate
therapeutic plasma levels of both study drugs. These were
considered to be greater than 300 ng/ml flecainide and
greater than 2.0 ug/ml disopyramide. One patient did not
achieve a therapeutic plasma level of disopyramide which
may account for the lack of efficacy observed. Another
patient did not attain a therapeutic levei of flecainide
and tended toward the lower range during disopyramide
administration; his compliance was questionable.

CONCLUSION: At a dose of 400 mg/day, flecainide was more
effective than disopyramide 600 mg/day in the suppression
of simple vantricular ectopic contractions and more complex
arrhythmic events. Tolerance was generally good and no
differences emerged between the two drugs in the incidence
or saverity of reported adverse effects. Two possible

- pra-arrhythmic events occurred during treatment with

flecainide; one sudden death while dancing after two weeks
ofItreatment; and one episode of VF following a possible
AMI.

Chronic Safety and Efficacy Trials
a. Chronic Follow-up of Dose-Ranging Trial (Study 031)

OBJECTIVE: The purpose of this open-label study was to
evaluate the long-term safety and continuing efficacy of
flecainide in patients who successfully completed the 030
dose-ranging studies. The same three centers participated
.n this study.

RESULTS: A total of 30 pacients were eligible for this
study. Each had achieved greater than or equal to 80%
suppression of baseline PVC frequency in the dose-ranging
study. Patients returned to the study sites for interval
visits at least every three months. The investigator
determined the dosage regimen for each pattent and made
necessary changes to control or eliminate side effects,
maintain efficacy, or determine the lowest effective
maintenance dose. The maximum total daily dose allowed was
600 mg.
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Twenty-nine patients elected to continue taking flecatnide
long-term. Twenty-four of 29 patients (83%) who entered the
long-term study -ompleted 12 mcnths of treatment and 23
completed a second year of therapy (24 months). Five
patients dropped out during the first year of the study.
Only one patient discontinued because of adverse
experiences; this patient wished to discontinue following
month two because of blurred vision, dizziness,
1ightheadedness, and nervousness. A second patient withdrew

t from the study, without explanation, following month one
and was lost to followup. The three remaining dropouts were
Judged to be therapeutic failures.

By the end of 24 months, 23 patients remained ongoing with
one patient discontinuing during the second year due to
loss of therapeutic effect (at month 21).

The following table shows the number of patients taking

each of the various total daily doses at month 12 and month
24; 400 mg total daily dose remained the most common dose
+egimen in these patients.

Table 27
Summary of Total Daily Flecainide Dosing

Total Daily Dose Rader of Petients at Total Deily Dose

of fleceinide Menth 32 Month 24
~ 600 ng K]} 2
SO0 »g 1 3
450 g o 1
400 »g 20 ]
350 =g o 2
300 =g 7 3
200 =3 4 4
Total Patients 24 a3
Mean aily Dose 358 =g 380 xg
Median Inily Doee 400 =g 40 =g
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Sixteen patients were on a bid dose schedule at month 24, 4
' patients were on a tid schedule, and 3 patients received
flecainide in divided (unequal) doses either at 2 times per
day (2 patients), or 3 times per day (1 patient).

The last Holter data available for 23 of the 24 patients
who completed the first 12 months of therapy showed an

k average PVC suppression of 94% (range, 53% to 100%: median,
99%) and an average multiple PVC suppression of 98% (range,
86% to 100%; median, 100%). These results are comparable to
the short-term dose-ranging study (00) results. Holter
monitoring was infrequently performed during the sezond
year of treatment and analysts of these Holter data was not
done.

CONCLUSION: Flecainide efficacy data during the first year
in ongoing patients was comparable to results in the
earlier short-term study (030). Flecainide continued to be
well-tolerated in this population through 24 months of
therapy.

b. Chronic Followup of Flecainide-Quinidine Comparison
Trial (033)

‘ QBJECTIVE: Patients who participated in the short-term

. Flecatnide-Quinidine Comparison Study (032) entered this

j long-term, chronic dosing study to receive either
flecainide or quinidine therapy. Investigators and study
sites were the same as those for Study 032.

RESULTS: A total of 211 patients entered the study. Those
who received flecainide in the short-term study continued
to take flecainide in this study. Patients who received
quinidine in the short-term study could receive either
quinidine or flecainide in the long-term study. Patients
were permitted to cross over from quinidine to flecainide
during the long-term study but not vice-versa (with one
exception). Of the 211 patients, 194 received flecainide
from the beginning of the long-term study while 17 started
the study on quinidine. During the course of therapy, four
patients crossed over from quinidine to flecainide while
one switched from flecainide to quinidine. Therefore, a
total of 198 patients have recetved flecainide, 103 having
first received it as part of study 032, and 95 being
switched from quinidine; 18 have taken quinidine. Because
of the difference between the number of patients on each
drug, only the data from those taking flecainide were
an3‘°fzed. emtairi i o e -~ e a v e .
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The mean duration of therapy for ongoing flecainide
patients was 12 months (6 to 24 months reported).

Eighty-one of 198 (41%) flecainide patients discontinued
the study after a mean exposure of 3 months; 117 (591) were
still ongoing. Adverse experiences or adverse experiences
accompanied dy ECG changes, were the reason for the
discontinuation of 23 patients (11.6%); 16 patients (8.i%)
discontinued due to noncompliance or loss to followup; 12
patients (6.1%) died; 10 patients (5.1%) discontinued for
personal reasons; 13 patients (6.6%) discontinued due to
loss of therapeutic effect; and the remainder discontinued
due to other reasons.

Adverse experiences were generally similar to those seen in
study 032, perhaps surprising as doses were somewhat lower
and half the patients had already compieted thefr first
exposure to the drug in the previous study. The main
adverse expertences in the studies are shown below.

Adverse Experiences

Study 032 Study 033
Dizziness 43/141 (30%) 49/194 (25%)
Abnormal vision 40/14) (28%) 63/194 (32%)
Nausea 13/141 (9%) 15/194 (8%)
Headache 12/141 (9%) 117194 (6%)
Asthenia 7/141 (S%) 137194 (7%)
Fatigue 7/141 (5%) 117194 (6%)

There were 8 (4%) patients identified as having
pro-arrhythmic responses to flecainide. Three patients,
without a history of sustained VT, developed sustained VT
on flecainide, in one case fatal (but that patient had
recently begun another drug, aprindine) and in the other
two cases sustained VT developed fairly shortly (7, 22
days) after starting flecainide. Three patients developed
new supraventricular arrhythmias on flecainide, one new
SVT, and the others sinus pause or arrest with symptomatic
bradycardia and junctional escape rhythms. Two patients had
increased rate of VPCs on flecainide, 1n one case with
salvos of VT.

Six patients left the study early because of ECG changes,
including 1° A-V block (four cases, with bundle branch
block in two cases and sinus pauses in one), 2°® block of
Henckebach type, and SVT. Eleven patients experienced new
or worsened CHF on flecainide; one died of a cardiac
arrest; six left the study (four because of CHF) and four
remained in the study.
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Up to 24 months of therapy, 12 patients died. The causes of
death include autopsy-proven acute myocardial infarction
(one patient), CHF (one patient), in-hospital arrhythmic
death (three patients), and out-of-hospital sudden death
(seven patients). Of the in-hospital deaths, one was 5 days
after flecainide was stopped; one occurred after 8 1/2
months of treatment during worsening CHF, and one involved
the pro-arrhythmic event described above. Of the 7
out-of-hospital deaths, 4 were unobserved deaths after 2,
6, 15 1/2 and 16 months of therapy, and one was a
“collapse" (10 months) not medically observed. One,
however, occurred after just 4 days of treatment, with nc
prior history of VT and the VT seen in the ambulance was
resistant to conversion. In the last case, asystole
developed after 21 days of treatment.

Efficacy evaluations were based on 24-hour Holter
monitoring (regquired every six months). For the 90 patients
with Holter results at month 12, 72/90 (801) patients
achieved at least 80% suppression of their total baseline
PVCs, and 61/90 (63%1) achieved at least 95% suppression,
with a median suppression of 98.9%.

An analys’s of baseline multiple PVCs, which included
premature paired beats (couplets) and V-tach beats (three
or more consecutive beats) also showed excellent
suppression. for 78 patients who had couplets at baseline
analyzed at month 12, 65 (83%) had greater than 95%
suppression and 57 (73%) showed total (100%) suppression.
For 50 patients with V-tach beats at baseline, 47 (94%1) had
total suppression during the month 12 Holter analysis,
another patient had greater than 80% suppression, and the
t:otre?a:ning patients showed less than 50% suppression at
that visit.

Most flecainide dosage adjustments were made early in the
patients' treatment program. Although the recommended
starting dose was 200 mg bid (400 mg total daily dose),
adjustments were made to achieve the iowest effective
maintenance dose, to reduce side effects, or to increase
the level of efficacy.

At month 12, the most common daily dose was 400 mg,
followed by 300 mg and 200 mg, respectively, with a mean
daily dose of 335 mg (median, 300 mg). Only 7 of 102
patients were on more than 400 mg.
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: Of the 198 flecainide patients who were
enrolled, 117 (59%) remained on therapy after completing 6
to 24 months of long-term therapy with a mean treatment
period exceeding one year. Flecainide continued to be
effective In suppressing ventricular arrhythmias without
1imiting side effects 1n these ongoing patients. The
effectiveness was not without cost, however, as there were
serious side effects, including pro-arrhythmic events.
During the study there were eight patients with possible
pro-arrhythmic responses, including two with new VT. In
addition, there were seven out-of-hospital sudden deaths,
two of which occurred soon after the start of flecainide
and may have represented pro-arrhythmic responses.

c. Chronic Controlled Trial/Ventricular Ectopy (Study
035), Metherlands

STUDY DESIGN: Investigators at four study centers in the
Netherlands evaluated the long-term safety and efficacy of
flecainide when administered to patients who successfully
responded with at least 85% suppression of PVCs without
intolerahle side effects during short-term testing.

This open-label study included two treatment periods:
stage 1 was an eight-day inpatient period followed by
stage 2, a long-term outpatient pertiod.

Patients were excluded from the-study if they had

1) uncompensated heart failure; 2) digitalis intoxication
arrhythmias; 3) atrial flutter or fibrillation; 4) grade 2
or greater atrio-ventricular (A-V) block; 5) a history of
myocardial infarction within three months prior to study
entrance; A; bundle branch block combined with first degree
A-V block; 7) unstable angina; 8) presence of a cardiac
pacemaker; and/or 9) an enlarged heart. During stage 1,
qualifying patients received four days of placebo treatment
during which baseline evaluations, including 24-hour Holter
monitoring, were performed. Natients qualified for
flecainide treatment (days five through eight) if they had
at least 500 PVCs during the 24-hour monitoring period plus
five or more isolated PVCs in any one minute and/or two or
more consecutive PVCs recorded at any time during
monitoring. Qualifying patients received flecainide 200 mg
bid beginning on day five. On day eight of stage 1,
baseline procedures were repeated. If the patient
experienced no toxicity during the three to four days of
flecainide administration, and if the repeat Holter
analysis showed at least 85% suppression of baseline PVCs,
thedpatient entered the long-term phase (stage 2) of the
study.

e TRy
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In stage 2 (outpatient therapy), the investigators could
adjust a patient's dose and/or frequency of administraticn
of flecainide based on monthly safety and efficacy
evalvations. The maximum daily dose allowed was 500 mg.
During stage 2, each piatient returned to the hospital once
for a flecainide withdrawal period after 3, 6, 9 or 12
months of therapy to determine the need for continued

b flecainide therapy. A return to flecainide treatment was
appropriate if the off-drug Holter aralysis showed that 1)
the total number of PVCs exceeded the pre-withdrawal number
by a factor of two or more; 2) the number of repetitive
PVCs exceeded the number of pre-withdrawal episodes; and/or
3) the number of episodes of more than five isolated PVCs
in any one minute of recording exceeded the pre-withdrawal
numbers.

Safety evaluations were performed at each visit;
ophthalmologic examinations were performed at yearly
intervals, and each patient underwent Holter monitoring
every two months to evaluate efficacy.

Each patient couid continue to receive flecainide as long
s 1t remained safe and effective for a minimum of one
year. The investigator determined the dosage regimen for

i each patient and made necessary changes to control or

d eliminate side effects, maintain efficacy, or determine the

S lowest effective maintenance dose.

RESULTS: A total of 78 patients enrolled at four centers;
12 patients did not quality because of insufficient PVCs at
baseline. Sixty-six patients qualified for study
participation, including 48 males and 18 females with a
mean ige at enrollment of 53.1 years (range, 21 to 69
years).

Although the protocol required that patients were to have
greater than or equal to 85% suppression of PVCs in part 1
to continue into part 2, investigators usually entered
patients into part 2 1f PVC suppression was considered
adequate in the investigator's opinion.

Thirty-seven (56%) patients completed 12 to 28 month. of
therapy.

Forty-nine of 66 patients completed the flecainide one week
washout period. Of these patients eight did not have the

required number of PVCs return in order to continue

therapy. Only one pattent, however, was -discontinued for --_ _._
lack of return of arrhythmia. The remaining seven patients
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continued in the study: three continued because PV(s
returned after the first week of washout and four continued
because the investigator felt these patients required
therapy.

During this study, 29 (44%) qualifying patients

} discontinued flecainide therapy. The reasons for the 29
discontinuations in decreasing order of frequency were:
inadequate PVC suppression during short-term treatment
(nine patients); death (seven patients); adverse
experiences (ti:ree patients); inadequate suppression during
long-term treatment (three patients): personal reasons (two
patients); end of one year study particination (two
patients); non-compifance (one patient); acute myocardia!
infarction (one pattent); and no return of arrhythmia
during washout (one patient). Two discontinuations are of
interest; one patient develeoped a junctional bradycardia
(50 bpm); a second had sinus pauses up to 1.65 seconds and
a syncopal episode.

The cause of death for the seven patients who died in this
study were cancer (one patient), in-hospital arrhythmic
death (three patients), and out-of-hospital sudden death
(three patients two of whom probably had AMIs). Two of the
three in hospital deaths occurred early in the course of
treatment, at 1 day and 4 days after initiation. One
pattent had a history of MI, CHF and recurrent sustained
VT, poorly controlled by other agents, but developed VF on
flecainide. A large left ventricular aneurysm was found at
autopsy. The other, with a prior history of sustained VT
developed non-resuscitable VI/VF after three days of
flecainide therapy.

Twenty-four-hour Holter monitoring was performed every
other month during long-term treatment on all ongoing
patients through month 12; after month 12, Holter analysis
was performed at the discretion of each investigator. The
month 6 results on data from 49 patients showed that 43/49
(88%) of the patients achieved at least 80%L suppression of
baseline PVCs, and 35/49 (71%) of the patients achieved at
least 95% suppression, with a median suppression at month 6
of 99.5%. Similarly, for data from 43 patients analyzed at
month 12, 38/43 (88%) of the patients achieved at least 80%
suppression of baseline PVCs, 33/43 (77%) achieved at least
95% suppression, and the median suppression was 99.5%.

Although the recommended starting dose for flecainide was
200 mg bid (400 mg total daily dose), the investigators
made dosage adjustments to achieve the lowest effective
maintenance dose, to reduce side effects, or to Increase
the level of efficacy. For 45 patients reporting at month
12, the most common total daily dose of flecainide was
300 mg (16 patients), followed by 400 mg (14 patients) and
200 mg (nine patients); the mean total daily dose was

308 mg (median, 300 mg).

“
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CONCLUSION: Of the 66 patients who participated in this
study, 37 (56%1) remained on flecainide therapy at the time
of this analysis, having completed 12 to 28 months of
long-term therapy with a mean treatment period of
approximately 17 months (median, 15 months).

i Flecainide continued tv be effective in suppressing
ventricular arrhythmias without Yimiting side effects in
these ongoing patients.

3. Compassionate-Use Trials

Trials 028 and 057 were similar in that both were designed
to evaluate seriously 111 patients with either very
frequent VPCs or ventricular tachycardia/ventricular
fibrillation. In fact, most patients znrolled in both
trials had a history of VI/VF, often needing resuscitation,
and often accompanied by CHF, a history of acute infarction
and a Tow ejection fraction. The patients were clearly
sicker and more at risk of dying than patients in the
chronic VPC trials (030, 031, 032, 033, 035) and an
increase in the number of deaths on flecainide was expected
once these trials were begun. By late 1982, however,
examples of cardiac arrests began to accumulate. These
occurred early after the start of flecainide therapy
. accompanied by arrhythmias that were different from those
- seen previously and that were unusually difficult or
impossible to reverse despite prompt resuscitative attempts
in sophisticated medical environments. Sixteen such cases
were found, 12 of which represented cases where deaths were
early in the course of flecainide treatment and no other
explanation for lack of successful resuccitation was
apparent. These were discussed at an investigators meeting
in December 1982. Enroliment of patients was suspended
pending evaluation. The meeting concluded that while the
patients were high risk patients (15/16 prior AMI, 11/16
prior arrests, 15/16 history of VT) the difficulty of
resuscitation was unusual, suggesting a drug relationship;
it was also noted that blood levels seemed high in these
patients. Based on the meeting, the lower dose, slower
titration, plasma level monitoring approach of study 057
amended was developed and studies 028 and 057 ceased
further enrollment. In addition, the sponsor surveyed all
investigators in early 1983 to review the history of all
treated patients for instances of worsened arrhythmia.
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T a. Study 028

: Investigators at 45 sites participated in
this open-label study to assess the safety and efficacy of
oral flecainide when provided on a compassionate-use basis
to patients with ventricular arrhythmias who were
intolerant of marketed antiarrhythmic agents or whose
arrhythmias were refractory to marketed anti-arrhythmic
agents.

Arrhythmias were characterized by greater than 30 premature
ventricular contractions (PVCs) per hour, uncomfortable or
intolerable symptoms associated with PVCs, or ventricular
tachycardia or fibrillation (VT or VF).

Patients with any of the following cardiac abnormalities
were excluded from the study: 1) digitalis intoxication
arrhythmias; 2) atrial flutter or fibrillation without a
‘ventricular arrhythmia; 3) second degree or greater
atrioventricular (A-V) block: 4) complete bundle branch
block associated with first degree A-V block; 5) QRS
interval greater than 0.15 seconds, PR interval greater
than 0.28 seconds; 6) a recent clinically unstable
. myocardial infarction; 7) unstable angina; 8) pacemaker
P dependent rhythm; 9) a need to continue verapamil or
' disopyramide (excluded because of their negative inotropic
effects), and 10) severe or uncompensated heart failure.

Patients were required to discontinue other antiarrhythmic
therapy a minimum of two half-1ives before starting
flecainide, though in some cases patients were miaintained
on lidocaine until after flecainide had been started.

Throughout most of this study, the usual recomnended
starting dose of flecainide was 200 mg bid. During the
study, accumulating experience indicated that lover doses
were effective in many patients and perhaps provided a
greater margin of safety, particularly in patients with
more severe disease. Thus, during the course of the study,
100 mg bid also vecawe a frequent starting dose. The study
allow.d for upward a~ »ravdard alterations in dose levels
and dosirg schedule. p 10 & maximum of 600 mg a day.
Unlike the acute and .hrenic study of VT (Study 057
amended) there were nc restriccions to the time interval
between dosage adjustments.

Quantitative efficacy determinations, such as those
obtained through 24-hour Holter monitoring were not
required in this study, but were left to the discretion of
the fnvestigator. Determination of effective response was
generally based on one or more of the following: a
patient's arrhythmia symptoms, arrhythmia monitoring
(24-hour Holter, telemetry or rhythm strip), programmed
electrical stimulation (PES) and exercise stress testing.

-
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RESULTS: A total of 228 patients received flecainide
through this compassionate-use protocol. Individual periods
of treatment ranged from one dose to 20.5 months (mean 5.5
months). For the ongoing patients, the mean time on
flecainide was 13.5 months (median 13.3 months; range 7.1
to 20.5 months). The mean time on drug for discontinred
patients was 2.3 months (range, one dose to 18.4 months).

Of the 228 patients who received flecainide, 200 were
refractory to or intolerant of marketed antiarrhythmic
agents and 28 transferred from other Riker sponsored
studies. Baseline demographic data were available for 227
patients: the most frequently occurring cardiac diagnoses
were atherosclerotic heart disease (61%), previous MI
(51%), congestive heart fatlure (48%), hypertension (19%),
cardiomyopathy (18%), and valvular disease (17%); 198
patients had a history of VT; 82 patients had a history of
sustained VT. Forty patients were survivors of sudden
death. Eighty-three patients had evidence of underlying
conduction disturbances on baseline ECGs. The mean number
of previous antiarrhythmics was 3.7 with some patients
having received as many as ten marketed or investigational
agents before receiving flecainide.

Of the 228 patients who received flecainide, 89 (39%) were
ongoing as of September 1, 1983. Of the 198 patients with a
history of VT, 70 (35%) were ongoing. Of the 82 patients
who had a history of sustained VT, 21 (26%) were ongoing.

Although Holter monitoring was not required in this study,
32 ongoing patients had baseline and followup Holter
recordings availakle for analysis. Based on the last Holter
tape obtained during flecainide therapy for these patients,
the median percent suppression of PVCs was 95.1%.
Twenty-four of these patients had VT on their baseline
Holter recordings; of these, 23 (96%1) showed complete
suppression of VT on their last Holter recording.

Programmed electrical stimulation (PES) was used by some
investigators to determine efficacy in some patients. It is
not known how many patients underwent electrophysiological
testing on flecainide because incestigators did not always
provide these data. Fifteen patients who are known to have
been tested electrophysiologically remain in the study and
25 patients who continued to be inducible by PES while on
flecainide were discontinued as therapeutir f2ilures.
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b Of the 228 patients who received flecainide, 139 (61%)
' disconttnued this study. The most common single reasons for
discontinuation given by the investigator were lack of
response (45 patients, 25 of whom failed PES), adverse
experience (41 patfents), and death (27 patients). Most
patients who discontinued flecainide tended to do so early
b in therapy in this study. Forty percent (56/139) of the
patients who discontinued did so during the first week of
therapy; and 65% (90/139) discontinued during the first
month of therapy.

Non-cardiac adverse experiences were given as reasons for
discontinuation i1n 26 patients (some had more than one).
Most fregquently reported as reasons for discontinuation
were dizziness (11 patients); visual disturbances (10
patients); ataxia and nausea (four patients each);
hypoesthesia, fatigue and tremor (three patient.s each); and
nervousnhess, dyspnea, rash or dermatitis, paresthesia and
headache (two patients each).

Cardiac side effects were given as reasons for
discontinuation in 25 patients. These. includad: VT with
Increase In ectopy (12 patients); CHF (four patients);
o sinus node dysfunction (three patients); complete heart
‘. block (two patients); VT and CHF, VT and bundle branch
' block, and bundle branch block (one patient each). An
additional patient was discontinued for widened intervals.
PP bt These increases, as measured from study initiation to
discontinuation, were: PR (.19 to 0.32, QRS 0.10 to 0.15,
and QT 0.38 to 0.54. Further evaluation identified
additional pattents who had apparent proarrhythmic events:
some of those initially 1isted merely had their usual
arrhvthmia. Pro-arrhythmic effects, conduction
disturbances, and CHF will be discussed in the Safety
section below in detall. Briefly, of the 228 patients, 24
were felt to have had pro-arrhythmic events; one had an
increased frequercy of PVCs with short runs of VI, another
bradycardia, and 22 new or worsened significant ventricular
tachyarrhythmias. Of the 22 cases of sustained VT/VF, all
had a prior history of VT, 16 had a history cf heart
failure, 19 had a history of old myocardial infarction and
12 had a documented prior arrest. €ight of the 22 patients
died. A11 had prior MI and a history of VF and CHF. Seven
of the eight had a prior arrest and the mean ejection
fraction was 23.6%. The kinds of events considered
pro-arrhythmic are shown in Table 27A.
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TABLE 27A

Proarchythalc Rvents
Chazacterization of Mew or Worsened Veatricular Tachycarhythaias
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Bo. Patients Satisfying

Criteria Patient ID Prisary Criterien
a
Occurrence of non-sustained VI~ with 0
&0 previous history. .
Occurrence of sustained VT with 028-26~010 3
no recentd history of same. 028-27-002
028-37-001
Occurrence of VT vith a sore "salignant® 020«13-001 4
sorphology or higher rate than recsntly 028-26-011
cbserved. 028-44-108%
028-87-101
Asyspteasatic VT which becomes 028-44-103 e
sysptosatic 028-44-104
8
VT progresses to VI where this has not 028«26-004 2
_ occurzed recently. 028-28~004 _
Cardioversion is required vhere it has 026-21~101 1
nrot been required recently.
Resuscitatisn is more difficult {eor 028-12-101S 10
impossible to accomplish) than previous 028-14-132S :
rzauscitations. 028-14~131%
028+33+103 Totel 22
020-34~102S
028-37=-003
T 028-42~101%
028-43~003E
028-41=004<
028=-.2+101E

2#? = ventricular tachycardia.

bvr s vantricular fibrillation.

~The definition of °recent® dapends ch the lnvastigator's determination’.

"Recent® say be as short a periocd as a fev veeks if there appeired to be a
stable pe-‘od prior to flecainide treataent.

2'.‘-‘-.“‘ died.

-y




ELLETE £ IR WA AP R

T e G, o bl et AL L A e T T A e L e -

LY I P PR R N e e B I T e L R R o I A A il T T R A P i T SR S

88 o4
Page 102 - NDA 18-830 "

Thirty-two (15%) of the patients developed new or worsened
CHF (not necessarily attributable to flecainide): 26 (29%)
with pre-existing fatlure and six (5.1%) without prior CHF.
Of the 32, 18 patients stayed on treatment, some with
reduced dose, five discontinued treatment at least partly
because of CHF, thrze discontinued for other reasons, and
six patients died, four of those attributed to CHF/low
output. A detaliled discussion of CHF appears below in the
Safety section.

ECG changes were seen in many patients, including episodes
of 3° A-V block, bradycardta, sinus pauses, and bundle
branch block. These too are discussed in the Safety section.

Twenty-seven (11.8%) patients who received flecainide died
during the study, 12 in the first 10 days of treatment.
These included: 11 cases of in hospital arrhythmic death
(one of which occurred after just 5 days of treatment and
could represent another pro-arrhythmic death), 5 cases of
out of hospital sudden death, 5 cases of CHF/low cardiac
output death, 3 cases of non-cardiac death, one case of
acute myocardial infarction and two cases where the
patients had incomplete information at the time of the
report. Most patient deaths occurred early in therapy and
most occurred in patients with severe pre-existing
arrhythmias and underlying myocardial dysfunction. Deaths
are discussed in more detall below. As noted sariier, some
of the deaths were considered possibly or probably
flecainide related.

The median total daily starting dose was 400 mg; in ongoing
patients the median dafly dose was 300 mg. This reduction
in median tota) daily dose after a length of time on
therapy has been observed in other studies where the
recommended daily starting dose was 400 mg (Study 033).
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Adverse experiences will be discussed 11, the Safety section
below, but it is of interest that reports in this study
were similar to those in other chronic studies despite the
expected lesser rigor of a many - investigator
“compassionate” protocol.

Adverse Experiences

% of patients % of patient

long-term studies 028

chronic ventricular

arrhythmias

n=280 n=197

ADR (%) (%)
Dizziness 32 26
Abnormal vision 30 25
Headache 10 6
Nausea 10 6
Tremor 4 6
Asthenia 6 3
Palpitations 6 3
Fatigue . 6 3
Dyspnea 5 4
Nervousness 5 2
Chest pain 4 2

CONCLUSIONS: Flecainide at a mean dose of 334 mg/day was an
effective anttarrhythmic agent for some patients in this
refractory poputation, providing successful therapy
(evidenced by continued use by the physician) for 7 to 20
months (mean, 13.5 months) in 39% of patients enrolled. The
drug did not appear to be ascociated with clinically
significant physical, opthalwologic or laboratory
abnormalities. Flecainide was, however, associated with
some potentially serious cardiac side effects, notably
worsening of arrhythmia, congestive heart failure, and to a
lesser extent, conductio. 'isturbances. The early
pro-arrhythmic events led to the development of a more
controlled protocol, the Acute and Chronic Study of
Ventricular Tachycardia (057 amended), which investigated
the safety and efficacy of lowar doses of flecainide in a
similar population of patients.

b. Study 057

STUDY DESIGN: Thirteen investigators participated in this
open-label study to assess the safety and efficacy of
chronic oral flecainide in treating patients with
ventricular arrhythmias associated with significant cardiac
disease.

i
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The ninimum criteria for entry into this study were greater
than 10 PVCs per hour refractory to marketed antiarrhythmic
therapy. (38/39 patients had significant V7; only one
patient was treated for multifocal PVCs.) Investigators
were encouraged to enroll patfents with significant VT
(greater than or equal to 6 beats in a row at a rate of
greater than 100 beats/min), a conduction abnormality (888
or IVCD), or Class II1 or Class IV CHF (New York Heart
Assoctation Classification). Patients were excluded from
the study {f they had digitalis intoxication arrhythmas,
sacond or third degree A-V block, recent unstabilized MI,
QRS greater than or equal to 0.15 or PR greater than 0.28
sec, or a pacemaker dependent rhythm. Other Class I
antiarrhythmic agents, investigational drugs known to cause
significant organ toxicity, calcium channel blocking drugs
and any other medications that would affect myocardial
contractility, with the exception of cardiac glycosides,
were not permitted as concomitant medications. Beta-
blocking agents and beta-stimulants were allowed for
patients who required these because of conditions other
than arrhythmia control.

Chest radiograph, a 12-lead electrocardiogram (ECG),
laboratory studies, and a 24-hour Holter recording were
required within one week j ‘for to starting flecainide. All
patients with Class III or IV CHF, or a CT ratio greater
than 0.50 on their prestudy chest x-ray were required to
undergo radionuclide ejection-fraction (RNEF) testing. The
recommended starting dose of flecainide was 200 mg every 12
hours (bid). For patients with a history of either CHF or
conduction abnormalities, an initial dose of 100 to 150 mg
bid was suggested.

At approximately one week, one month, and three months
after initiation of therapy, and at quarterly intervals
thereafter, patients were required to return for foliow-up
evaluations.

Invesiigators were allowed to determine effective response
to flecainide based on a patient's arrhythmia symptoms,
arrhythmia monitoring (24-hour Holter and ECG rhythm strip)
and occasionally by exercise stress testing or programmed
electrical stimulation (PES).

Although not initially required, plasma flecainide samples
were obtained in the majority of the patients.




AR VA AR N X L I S -

T AT PRIV BV T S S e I N N L T e N N R R O o S B T

Page 105 - NDA 18-830 89 _ .

RESULTS: Of the 39 patients who entered the study, 31 were

male and eight were female. The majority of the patients
had significant cardiac disease. Of the 39 patients, 29
(74%) had 2 history of atherosclerotic heart disease, 25
(66%) a history of congestive heart failure (CHF), and 12
(31%) a history of electrocardiographic conduction
abnormaiities. Thirty-eight (97%) of the 39 patients had a
history of refractory ventricular tachycardia (VT) prior to
starting flecainide, and one patient had multifocal
prematuyre ventricular contractions (PVCs). Although
investigators were not required to characterize a patient's
VT, 16 patients were reported by the investigators to have
a history of sustained VT. Of the 16 patients with
sustained VT, at least six were known to have a previous
history of sudden death (ventricular fibrillation/cardiac
arrest).

Thirty-nine patients enrolled in this study; 14 of 39
patients were ongoing for a mean length of time of 11.6
months (range ten to 12 months). Among the 25 patients who
discontinued, nine were from one center where flecainide
was evaluated with other investigational antiarrhythmics
prior to choosing the most appropriate drug for chronic
therapy and flecainide was discontinued due to side effects
or "patient convenience.” All nine patients enrolled at
this site were discontinued after three or four days of

flecainide therapy.

Efficacy in the ongoing patients was well maintained as
evidenced by the frequency distributions of percent
suppression of PVCs, paired beats, and VT beats. The median
percent suppression of PVCs at the week one visit was 94.8%
(18 patients); at all followup visits the median percent
suppression was greater than 85%. The median percent
suppression of paired beats was greater than 96% at all
visits and the median percent suppression of VT beats was
100% (complete suppression). Overall, as of May 1, 1983,
7/17 ongoing study patients (41%) had not had any
recurrence of their VT (mean length of flecainide therapy
4.8 minths). In the other 10/17 ongoing patients, the
invectigators have considered the patients to be responders
in that they have shown overal. improvement of their VT.

Sevan patients died. Of these seven patients, six were
associated with unresuscitable ventricular arrhythmias.
Four of the seven patients had a previous history of
sustained VT, of which two had experienced at least one
episode of "sudden death." According to the investigators,
three of the deaths were possibly flecainide related, two
were probably not related, one was definitely not related,
and one was unknown. Four of the cases were among

“
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' “pro-arrhiythmic* deaths considered at the December 1982
meeting of investigators. They occurred 10, 13, 24 and 60
days after flecainide was started.

Eight patients were ciscontinued as nonresponders. Seven
patients discontinued because of adverse experiences, two
¥ because of adverse experiences and nonresponse, and one
patient was discontinued because of personal reasons. One
of the adverse experiences was a patient who developed
difficult-to-convert VT/VF on exercise testing.

: Flecainide was considered effective in 14 of 39
high risk patients with refractory ventricular arrhythmias
for 10 to 12 months, but seven patients died, six with
unrasuscitable ventricular arrhythmias and several under
conditions suggesting drug-relatedness.
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Apart from its cardiac effects, flecainide had few serious side
effects, although there was a high rate of dizziness and visual
disturbances.

Table 28 provides an overall summary of the incidence of adverse
experiences 1isted by study and patient population. It s
notable that the rates in chronic and short term studies are
similar. The adverse effects of flecainide, both cardiac and
non-cardiac were generally manifested early.
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Table 28
Incidence of Adverse Experiencesd Which Occurred in Greater than 3% of
Patients in Any of the Studies Presented Below

% Patients in % Patients
Short-term in Chronic % Patients in % Patients

V-Ectopy Studies Compassionate- in VT Study
Study (032) (031,033,035) Use Study (028) (057 Amended)

Median Starting Dose 400 mg/day 400 mg/day 400 mg/day 200 mg/day
Adverse Experiences _(N = 162) (N = 290) (N = 197) (N = 92)
Non-Cardiac
Dizziness 32% 34% 261 9%
Visual Disturbances 28% k3D A 251 7%
Headache 8% 12% 6% 2%
Nausea 8% 1R} 6% 2%
Dyspnea | 6% 5% 41 7%
Ches” Pain 6% 6% 2% 1%
Asthenia 5% 6% 31 4%
Fatigue 4% 81 31 3%
Nervousness 4% 5% 2% 1%
Palpitations 4% 8% Ky 3 3%
Tremor 4% 5% 6% 2%
Hypoesthzsia Ky 8 Ky § 3 1%
Paresthesta 3% 1% (473 0%
Constipation 1% 3 31 0%
Syncope oo 1% 3% 3 2%
Rash 0% 4% 3% 2%
Cardiac
Pro-arrhythmic eventsd 2% 41b 131 8%
CHFa 4% 5% 15% 10%
Serious Conduction

Defects 1% 2% 4% 2%

4Incidence of pro-arrhythmic events and CHF were assessed by direct
questioning of investigators. All other adverse experiences were assessed by
indirect questioning of patients.

QStudy 035 was not surveyed for pro-arrhythmic events.

The discussion of safety will focus on eight major areas.

1. Non-cardiac Adverse Experiences - Dizziness ard visua)
disturbances were the most frequent non-cardiac adverse
experiences reported by patients taking flecainide.
Non-cardiac adverse experiences lead to discontinuation of
therapy in 5% to 12% of patients. These effects appear to
oe dose-related.
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2. Proarrhythmic Events - Approximately 6.8% of patients
developed a worsening of arrhythmia while on flecainide.
The risk of such a response is greatest in patients with
serious arrhythmias but present in patients who have ;
arrhythmias of lesser severity such as frecuent VPCs. In ®
the compassionate use studies about a dozen patients died
from unresuscitable ventricular arrhythuias that mey have
been drug-related. A1l such patients had pre-existing #
congestive heart failure and were treated for ventricular
tachycardia. Most had undergone previous resuscitations.
While 1t 1s often difficult to distinguish an adverse drug
effect from a fallure of effec. iveness as a cause of death,
review of deaths indicate that flecainide poses
11fe-threatening potential problems in such patients and
requires close monitoring during early use.

3. Congestive Heart Failure (CHF) - Five percent of patients
developed new or worsened CHF while taking flecainide.
Patients with congestive heart fallure prior to taking
flecainide are at greatest risk of responding adversely to
the drug. CHF developed rarely (1%) in patients who had no
history of CHF.

4. [Effects of Flecainide on the Scaler ECG and Conduction
- The majority of patients show significant
- increases in the PR interval and QRS intervals (each

increase about 25%). These increases appear to be
dose-related. First degree A-V block occurs in as many as
40% of patients. Other A-V conduction defects or effects on
SA node function are lass common but potentially serious.
About 11 of patients have developed second or third degree
A-V block and about 1.5% of patients developed evidence of
sinus node dysfunction such as bradycardia or sinus pause.
Occasional patients develo, a time prulonged QT and one
patient developed ¢z torsade de pointes VT.

5. Effects of Flecainide on Vital S1gi, - Small increases in
mean systolic and diastolic pressures have been seen in
varfous patient populations studied with flecainide.
Clinically significant changes, howrver, have rarely
occurred (less than 1%). Drug related sinus bradycardia was
reported in less than 1% of patients.

6. Effects of Flecainide on Routine Laboratory Measurements -
Isolated elevation of alkaline phosphatase occurred in five
patients studied at one center and isolated sustained SGPT
elevations occurred in one patient in U.S. studies. In West
German marketing experience, a small number of patients
were found to have liver-related abnormalities while on
flecainide. There is insufficient evidence at this time to
determine whe'“er flecainide can rause hepatic toxicity.

-
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Antiarrhythmic Drugs and with Beta Blockers - The

experience to date does not suggest an adverse interaction
between flecainide and other antiarrhythmic drugs or other
beta blockers.

Post Marketing Experience in United Kingdom and West
Germany.

Natabase: The detabase for this discussion

includes the following trials:

Dose-Ranging Study (030) n=37; Flecainide/Q inidine
Comparison Study (032) n=162; Chronic Studies/Ventricular
Ectopy (031, 033, 035) n=290; Compassionate Use Studies
(028, 057) n=266: Acute and Chronic Study/Ventricular
Tachycardia (057 amended) n=96.

The Chronic Studies/Ventricular Ectopy group included
patients followed long-term who had previously been in the
Dose-Ranging Study and in the Flecainide/Quinidine
Comparison Study, as well as a multicenter study of 66
patients in the Netherlands which was wmonitored by the
U.S.-based sponsor.

Spontaneous adverse reaction reports from physicians
treating patients in West Germany and the United Kingdom,
where flecainide is presently marketed, are included. It s
estimated that over 50,000 patients have been treated in
these two countries.

The NDA contains safety information on an additional 201
patients who were treated in clinical studies overseas
(United Kingdom, Germany, France and Norway). Sixty-nine of
these patients were followed for one year or more. The
adverse reactions reported in these studies were consistenc
with those reported in the U.S. studies and are not part of
the database for these analyses.

Non-cardi»~_ Asdverse Experiences (NCAEs)

The incidence of non-cardiac adverse effects which occurred
in at least 3% of patients taking either flecainide or
quinidine in the pivotal Flecainide/Quinidine Comparison
Study is presented in Table 29. The most frequent adverse
experiences in patients taking flecainide were dizziness
and visual disturbances. Dizziness included reports of
l1ightheadedness and giddiness. Visual disturhances included
reports of blurred vision, difficulty focusing, spots
before eyes, etc. These visual disturbances were typically
most apparent on lateral gaze and were usually transient.
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TABLE 29
Flecsinide-Quinidine Trial

Percent of Patients Reporting

Flecainide uinidine
Median Daily Dose (mg) 400 1200
Adverse Effect (N=162) (N=152)
Dizziness’ . 32 "
Visual Disturbances as ?
Neadache [ ] L b |
MNausea [ 10
Dyspnea é 3
Chest Pain 6 1
Astnenia S 4
Fatigue 4 S
Nervousness 4 <
Palpitation 4 3
Treror 4 ]
Mypoesthesia 3 0
Pareshesia 3 0
Diarrhea : <1 39
Fever 0 S
Myalgia 1 4
Rash 0 S
Adbdominal Pain 0 3
Vomi ting 1 3

[

Dizziness includes reports of ditziness, lightheadedness,
faintness, unsteadiness, near syncope, stc.

Visual disturbence includes reports of blurred vision,
afficuity 4n focusing, spots befnre eyes, eotc.

Animal studies have shown that flecainide possesses CNS
effects which, at larger doses, are predominantly stimulant
in nature. Effects of flecainide in mice and rats inzluded
ataxfa and convulsions (by oral, intraperitoneal and
intravenous routes) and in dogs included tremors, ataxia,
emesis (by oral and intravenous routes), and clonic
convulsions (by intravenous route only). Although
flecainide was selected from a iarge series of closely
rclated compounds primarily on the basis of reduced CNS
effects, these stimulant signs, other than tremor, were
prominent in animal toxicity studies wlhen large Joses were
used.

©
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Flecainide administration to humans also provokes CNS
effects and the wide variety of neurological adverse
experiences (dizziness, visual disturbances, tremor,
hypoesthesia, parethesia, nervousness, ataxia and
nystagmus) suggests effects on the central nervous system.
These side effects, particularly dizziness and visual
disturbances, commonly occur in the same patient,
suggesting a central mechanism.

The incidence of noncardiac adverse experiences in the
Flecainide-Quinidine Comparative Study ¢(032) compared to
that found in the Chronic¢ Studies/Ventricular Ectopy (031,
033, 035), the Compassionate-Use Study (028), and the Acute
and Chronic Study of Ventricular Tachycardia (057 amended)
showed that experiences were quite similar in the different
patient populations except that patients treated in 057
amended, the Acute and Chronic Studv of Ventricular
Tachycardia, had much lower incidcnces of adverse
experienres, particularly dizziness and visual disturbances
(see Table 28). These lower incidences appear to be
assoctated with lower doses of flecainide (usually 200 to
300 mg/day) than those most commonly used in the other
studies (400 to 600 mg/day).

Further evidence that noncardiac adverse experiences are
dose-related is provided by intrapatient comparisons in the
Dose Ranging Study (030> and the Flecainide-Quinidine
Comparison Study (032). The following figure (Figure 13)
shows the incidence of common noncardiac adverse
experiences in patients who had the opportunity to receive
two or more dosing regimens of flecainide. Lower daily
doses were assoctated with fewer reports of noncardiac
adverse experiences.
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Table 30 shows the significant adverse experiences
associated with flecainide therapy reported by 1% to 3% and
by less thun 1% of patients in all the major efficacy

trials.
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Body as Whole:

Cardiovascular:

Gastrointestinal:

Hepatic:

Renal:
Skin

Visual

Nervous system:

psychiatric:

TABLE 30

o gt g G Yy PN T e R L2 L

stgnificant Adverse Experiences
Occurring in 1-3% and Less Than 1% of Patients
In A1l Major Efficacy Trials

———

edema, mlaise, fever

tachycardia, sinus
pause oOr arrest

vomiting, dyspepsia,
anorexia, diarrhea

rash

diplopia

hypoesthesia
paresthesia, paresis,
ataxia, flushing,
increased sweating,
syncope, sompolence,
tinnitus, vertigo

anxiety, insomnia,
depression

Less Than 1%
arthralgia, bronchospasm,

myalgia, swollen 1ips, tongue
and mouth

angina pectoris. second-
degree and third-degree AV

block, bradycardia,
hypertens1on. hypotension

flatulence

jaundice, elevation of

transaminase levels and
alkaline phosphatase levels,

polyuria, urinary
retention

exfoliative dermatitis,
urticaria pruritis

eye pain or frritation,
photophobia, nystagmus

weakness, change in taste,
twitching, dry mouth,
convuisions, impotence,
speech disorder, stupor

amnesia, confusion, morbid
dreams, apathy, decreased
1ihido, gepersonalization,

euphoria

F e
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Noncardiac adverse experiences usually did not require
discontinuation of flecainide. In the Flecainide-Quinidine
Comparative study (032), 12% of patients discontinued
because of noncardiac adverse experiences. It §s possible,
of course, that patients tolerated two weeks of symptoms
that would not have proved acceptable in a longer-term
study. Figure 14 below compares the incidence of reporting
the six most common adverse experiences with the incidence
of discontinuing flecainide because of each adverse
experience in this trial. All patients treated in this
study recetved doses of 400 to 600 mg/day and downward
dosage adjustments to decrease side effects were not
allowed in this protocol. In the Acute and Chronic Study of
Ventricular Tachycardia (057 amended) which used lower
doses (usually 200 to 300 mg/day), SX of patients
discontinued because of noncardiac adverse experiences.

FIGURE 14

$12 Most Common NCAE 's with Fiecoinide Therapy
Inzidence of Reporting NCAE VS Discontinuing Due 10 NCAE
Flecoinide/Quinidine Compoarison Study (032)
’ (N=162)

% Pis Reporting NCAE

4 V/% V / % Pts Discontinusd Due te NCAL

Outrass  Vawo!  Mesdoche  MNosss .
Do) . Pyspnes Chest Poir

In summary, dizziness and visual disturbances were the most
frequent noncardiac adverse experiences. Nonrardiac adverse
experiences were usually well tolerated but led to
discontinuation in 5% to 12% of patients. It appears that
the incidence of noncardiac adverse experiences is
dose-related, and the use of daily doses in the range of
200 to 300 mg/day is associated with a lower incidence of
adverse experiences resulting in a much lower rate of
discontinuation.

A
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Proarrhythmic Events and Arcrhythmic/Sudden Deaths
a. Early observation of pro-arrhythmic events - survey

As described previously, early experience in the 028 and
057 protocols showed that flecainide could have important
pro-arrhythmic effects. An initial review was carried out
because investigators were reporting examples of patients
who sustained cardiac arrest in which resuscitation was
unexpectedly difficult or impossible, even in good clinical
circumstances. Sixteen patients with in-hospital deaths
after an arrest, 12 within the first two weeks of
flecainide therapy. were examined (four arrested outside
the hospital, receivad CPR outside before reaching the
hospttal, but care may have been less than optimal). It was
clear that they were members of a very sick population, six
with mean EF of 25%, prior AMI in 15/16, a history of CHF
in 15/16, prior cardiac arrest in 11/16. but some of the
episodes seemed to represent drug-related worsening. No
particular ECG or other lab finding marked these patients
particularly, but plasma levels were higher than expected
in the eight patients measured with 7/8 above 1000 ng/m!
and 5/8 above 1900 ng/ml, compared with less than 1000
ng/ml in most patients in chronic s*:. . ies. The possibility
thus arose that the doses used were too high, at least for
this population. Of the 12 who died within two weeks,
10/12 were receiving at least 400 mg/day.

The review of the 16 deaths led to a change in the protocol
used for seriously §11 patients (057 amended) and to a more
detalled look at possible pro-arrhythmic events (fatal and
nonfatal) in all treated patients. Because there had been
no prospective definition of, or search for, pro-arrhythmic
events the best avatlable mechanism for receiving data up
to that point was felt to be a survey of investigators,
relying on their judgement to determine whether worsening
of arrhythmia had occurred. While this is reasonable, it
should be appreciated that this approach has numerous
problems, some of them inherent in any open study of
patients with serious arrhythmias, some in the survey
methodology. The approach will, in general, not capture one
class of vro-arrhythmic events at all, those being sudden
deaths. These could represent pro-arrhythmic events but
there is no way to know this in the absence of a control
group. There is also a distinct possibility of
overreporting in any study cf this kind, as it is often
impossible strictly to distinguish lack of effectiveness
from a pro-arrhythmic event.
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Fifty-five of 57 investigators responded to a questionnaire
regarding proarrhythmic events and provided information on
588 of 592 patients surveyed. This survey included all
patients studied in the major efficacy trials conducted in
the U.S. with he excepttion of the Acute and Chronic Study
of VT (057 amended). (In that study, designed after the
pro-arrhythmia question had arisen, specific questions
regarding proarrhythmic events were included in the case
report forms.) Investigators were each allowed to use
their own criteria to determine whether drug related
worsening of arrhythmia had occurred. With three
exceptions, two cases of QRS widening and one of second
degree heart block (not an arrhythmia), the investigator's
criteria were accepted.

b. Results of survey

Proarrhythmic events were reported in 47 (8%) patients;
less the three doubtful cases, there were 44 such events in
588 patients (7.5%). Thirty of the events occurred among
the 254 relatively 111 patients from stvdies 028 and 057
(11.8%) while the remaining 14 took place in 334 other
??gizgss (4.2%). The rate in study 057 amended was 10/96

Not all pro-arrhythmic events were equally worrisome. The
sponsor classified them in three broad categories:

Category I - Increased PVC's compared to baseline (6
patients, no fatalities)

- One patient siowed a tenfold increase compared to
baseline Holter.

- Two patients showed a 3-4 fold increase compared to
baseline Holter, one with new salvos of VT (that case
should perhaps have been placed in category III).

- One patient showed a 50% increase compared to baseline
Holter.

- Two patients shoved more frequent VPCs on rhythm strip
than had been seen on baseline Holter.

(Of these, only the 10-fold increase is really a persuasive
pro-arrhythmic event, as spontaneous 50% to 3-4 fold
changes are not uncommon.)

r - New supraventricular arrhythmias (5 patients,
two fatalities)
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- One patient developed severe sinus bradycardia and could
not be resuscitated

- One patient developed AF with a bizarre wide QRS complex
and could not be resuscitated

- One pattent developed new SVT

~ Two patients developed sinus pauses with junctional
escape rhythms .

(The patient with AF was thought at post-mortem to have an
evolving AMI.)

Category III - New or Worsened Ventricular Tachyarrhythmia
(33 patients, 12 fatalities)

- 1 New non-sustained VT

8 Sustained VT without recent history of this,

4 Increased rate or more"malignant" morpholiogy of VT

2 Asymptomatic VT became symptomatic,

3 VT progressed to VF with no recent history of this,

1 Cardioversion required with no recent history of this,

14 Resuscitation more difficult or impossible (12 died).

In hree of these cases (one hypotensive VT needing
repeated cardioversion, one new morphology VT requiring
cardioversion and one sustained VT/VF with difficult
;:;uscitation) the pro-arrhythmic event was observed during

Among the 44 patients with pro-arrhythmic events, 18 had
resuscitations that were prolonged, required unusual
measures, or were unsuccessful, and 14 of these patients
died. The clinical background for these patients is shown
in Table 30A.

A1l of the patients who died, except one, were from studies
057 and 028. The only exception was a patient from study
033 that had a history of sustained VT on quinidine and
procainamide and was always PES-inducible; death occurred
after aprindine was begun. The patients were all clearly
very 111, all 14 having histories of cardiac failure and

\
'
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prior VT, 13/14 having a history of AMI, and 11/14 having'
been previously resuscitated; the mean EF was 24%. Nine of
the 14 had plasma levels of flecainide within a few days of
death, and, of these, five were outside the therapeutic
range (upper limit 1000 ng/ml).

Proarrhythmic events were most 1ikely to occur early in
flecainide therapy; 43% in the survey occurred within the
first four days of therapy and 57% within the first seven
days. These events are also more l1ikely to occur soon after
a dosage change: 29% of proarrhythmic events in this survey
occurred within four days of a dosage change. (It is
possible, of course, that earliness of therapy or a recent
dosage change were what 'ed the investigaior to identify an
arrhythmic event as “pro-arrhythmic*).

c. Comparison of pro-arrhythmia patients and other
patients

The patients in whom pro-arrhythi.1a events developed were
not dist'nct from the rest of the patients except with
respect to the sericusness cf their underlying disease. The
mean daily duse was only slightly higher in the
pro-arrhythmic patients (369 mg/day vs an average of

339 mg/day in all patients in chronic studies), not a
1ikely source of the difference and perhaps simply a
reflection of the initial dose in all studies being 400 mg
and the early nature of most pro-arrhythmic events.

ECG interval changes were not helpful in predicting a
pro-arrhythmic response. Interval changes were compared for
4 subsets of patients with pro-arrhythmic events (deaths,
non-deaths, category I, II of arrhythmias, category III of
arrhythmias) and two control groups, patients in studies
031 after one year of therapy and in 033 after six months
of therapy. Data were available for 36 of the 44
pro-arrhythmia patients; in all cases the dose at the time
of ECG was the same as that at the time of the
pro-arrhythmic event. Results are shown for absolute
interval change and percent change in Tables 30B and 30C.
It can be seen that, in general, there are not major
differences. QRS was significantly prolonged in the all
pro-arrhythmia events, fatal PA events and Category III
groups compared to study 033 but noi study 031. There is
perhaps a suggestion of a greater effect on JTc in the
fatal and category III subgroups but it is a minimal
difference at best. Patients with large interval changes
(at least 50%) in PR, QRS, or QTc were no more common among
the total or fatal pro-arrhythmia groups than in the
patients in study 032 who euperienced no pro-arrhythmic
events.
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fa patients did differ from the others in
fagnoses and histories.

Percentage of Patients with
DiagnosisfHistory of:

— -

, VT and
ASHD MI vT CHF  CHF

Patients with PA-evants 73 68 80 7
Other Patients 50 38 44 ga ?g

Ratio PA/Cther 1.5 1.8 1.8 2.0 2.7
proasrhythaic Svents associated With rlecalinide Thesapy
TABLE 308
nean Ausolute lacresse from paseline ¢ ) Standasd Error (Seconds)
Chrconic Patiente
nqnu with PA Patients PA Pationts on Plecainide
PA= Bvents PA Deathe PA Non=-Deathe Categoties 1 & 13 Category 111 031-ponth 42 033-honth €
{aed6) {a=13) {ne24} yusit) {ne29) {ne3)) _{me?9)
9.080 ¢ 0,000 0,044 ¢ 0.013 0.0)8 ¢ 0.009 0.030 ¢ 0.014 0.04% ¢ 0,009 0.042 ¢ 0.008 0.033 ¢ 0,002

0.02) & 9.004 0.0 & 0.00%

0.028 + 0,011 0,056 ¢ 0,023

0.018 ¢ 0.019

aaw\%n

9.006 & 0.010

.o°2° _.' °‘m
0.01% ¢ 0.010

0.000 ¢ 0.011

0.015 ¢ 0,006
0.010 ¢ 0.012

-0.003 ¢ 0,013

0.026 ¢ 0,006
0.037 & 0.014

0.010 ¢ 0.002

0.03% ¢ 9,003
0.020 ¢ 0.010

-0.004 ¢ 0.009

9.015 ¢ 0.002
0.02) ¢ 0.00%

0.008 ¢ 0.008

TABLE 30C
Meas Percent Iacrease fros Saseline ¢ | Standard Error (Svconds)
Chronic Patients
petioats vith . PA Patients ?A Patients on Flecainide
=0 PA Bvents PA Deathe PA Won-Deathe Categories 1 & 11 Category 113 0di-Nonth V2 0))-rath &
atervel __dasd6)  teid) (a=20) (n=t1) (a=23) Tiaea) (e
” e e I 329 2 ¢7 %24 %04 2
oS 429 9410 2¢6 136 » 27 32+ 9 192
gre 143 e 4212 34 24 L I’ (X3
e 0.0 & 0.03 0.1 ¢ 0.0% 0.0 ¢ 0,0} 0.0 ¢ 0.0% 0.0 ¢ 0.04 0.4 ¢+ 32

S0a o Prosrchytimic.
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Although the risk of a pro-arrhythmic event is clearly
greater in the patients with a prior history of ASHD, AMI,
CHF and post VT, and was greater in the studies of patients
with serious arrhythmias and a higher 1ikelihood of such
risk factors, patients with lesser degrees of illness and,
in particular, no prior history of sustained VT, are also
at risk for a serious arrhythmic event as ths following
cases illustrate:

Category I

1. 033-05-16
2. 033-17-025
Category III

3.  032-08-006
4. 032-17-017
5.  033-13-0I5
6. 033-14-006
7. 033-17-012
8. 057-02-204 S

9. 028-WD-101

Cases 033-05-16 and 032-17-017 represent apparent induction
of new non-sustained VT; cases 028-WD-101, 032-08-006,
033-13-015, 033-17-012, and 057-02-204 represent new
sustained VT in ~atients without prior history of more than
short ron-sustained VT. Because these cases emerged in open
studtes, 1t 1s not possitle to say whether these event
rates were more, less or Just as frequent as they would
have been with other, or no, antiarrhythmic therapy, but
they were considered by investigators to represent possible
flecainide-caused events and the case histories support
this possibility.
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; This 53-year-old male had a hisiory of ASHD and \
hypertension treated witn nadolol. A month prior to .

flecainide therapy a Holter showed 158 PVCs/hour. o
Flecainide was started on 10/22/81 at 200 mg BID. This was :
stopped due to complaints of dizziness, fatigue, weakness

J and staggering on 10/24 and restarted three days later at
150 mg BID. Two weeks later a Holter showed 709 PVCs/hour
and salvos of VT. Flecainide was discontinued on 11/12.

, There were no significant changes in PR, QRS or QT
intervals.

This 66-year-old male had a history of old anterior
myocardial infarction with angina and class I congestive
heart failure. A mitral insufficiency murmur and an S3
gallop were heard prior to therapy with flecainide. At
baseline patient had an average of 133 PVCs/hour with
bigeminy and R on T phenomenon. Prior antiarrhythmic
therapy included quinidine, Pronestyl and tocainide. On
11/5/81 flecainide 200 mg BIC was started and his PVCs

: increased to 178 per hour. The dose was increased to 300 mg

3 BID which cz2 1= dizziness, blurred vision and headache. On
11/25 he en - - the 033 study on flecainide 50 mg 8ID

F which reduce. . +"s to 25 per hour. On 1/7/82 the dose was
{ncreased to 50 mg TID. In February, the patient had -
approximately 60 PVCs per hour. This increased to 575 PVCs
per hour in June. On 8/9 flecainide was increased to 100 mg
TID, the Holter on 8/19 showed 1651 PVCs per hour.
Flecainide was discontinued on 9/8. PR interval prior t.
flecainide therapy was 0.28, QRS was 0.10, QT was 0.46. On
therapy in August 1982, PR interval was 0.20, QRS was 0 09
and QT was 0.52.

This 55-year-old ma'e had a history of old inferior
myocardial infarction and coronary bypass surgery. He was
being treated with Isordil for angina and Coumadin for
recurrent deep vein thrombophlebitis. Prior antiarrhythmic
therapy, ror .requent PVCs, included quinidine,
disopyramide and acebutolol. The patient was started on
flecainide at 200 mg 8ID on 6/19/81 for an average of 128
PVCs/hour. The dose was increased to 30C mg BID on 6/26
because he had achieved only 52% suppression of PVCs. "On
6/28 the patient reported to the ER with palpitations and
lightheadedness, the evaluation revealed wide complex
tachycardia which did not respond to usual conservative
measures such as Valsal . and Tensilon. He 1id respond to a
50 watt sec. cardioversion and converted to relatively
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b regular rhythm. He was admitted to CCU and continued on ’

% flecainide 300 mg BID. Approximately 1-1/2 hours after the

‘ next dose, he again developed wide complex arrhythmia. All
further medications were held, except the nitrates, and
over the next 12 hours, he )nverted back to his normal
ECG. A prophylactic pacer was inserted at the time he

b had the wide complex tac dia because of possible

| periods of complete heart uvlock. The patient did well and
was subsequently discharged on alternate antiarrhythmic
therapy. The PR interval prior to flecainide was 0.16, QRS

' 0.08 and QT 0.44. On the 25th of June at 200 mg BID the PR
interval was 0.17, QRS 0.07 and QT 0.37. Kithin hours after
cargioversion. the PR was 0.22, QRS was 0.18 and QT was
0.48.

This 63-year-old male had a history of hypertensive
cardiovascular disease treated with Catapres. Holter
monitor showed 70 PVCs per hour with couplets. Flecainide
therapy was started at 200 mg BID on 10/8/81. A week after
starting flecainide, his Holter showed 245 PVCs per hour
and non-sustained ventricular tachycardia which had not

L occurred before. The PR interval prior to flecainide was

o 0.19, QRS 0.09 and QT 0.36. On flecainide the PR interval

' was 0.23, QRS 0.13 and QT 0.44.

-033-13-

This 64-year-old diabetic male had a history of an old
inferior MI and multifocal PVCs with couplets. Previous
therapy included procainamide, tocainide and quinidine. He
completed the 032 study on quinidine. The patient entered
the 033 study and started flecainide on 8/17/81 at 200 mg
BID. This was stopped on 8/24 due to malaise. "Holter on
8/24 demonstrated ventricular tachycardia starting at 18:45
and continuing to end of tape at 21:12. Ventricular
tachycardia was still present at exam on 8/26. He was
admitted to the hospital and cardioverted. Patient had
stopped taking flecainide himself and prior to this was
taking flecainide irregularly. He was in CHF at this time
(probably percipitated by VT). Patient had sino-atrial
conduction time abnormality at EP study after
cardioversion.” PR interval prior to therapy was 0.14, QRS
was 0.13, QT was 0.42. On 8/24 the PR interval was 0.20,
QRS was 0.14, QT was 0.40.
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This 22-year-old male had a history of severe congestive
cardiomyopathy felt likely secondary to excessive alcohol
intake. He had easy fatigability, extertional dyspnea,
orthopnea and PND. He was found to have cardiomegaiy,
hepatomegaly and a pleural effusion with an ejection
fraction of 16%. He was treated with digoxin, Lasix and
isosorbide dinitrate. Holter monitoring showed 7,500 PVCs
over a two-day period, with episodes of nonsustained
ventricular tachycardia. He was placed on quinidine; six
days later he had an episode of ventricular tachycardia and
fibrillation from which he was successfully resuscitated.
Following successful EP study on 10/5/71, he was started
that day on flecainide, 200 mg BID, however he developed
syncope on 12/31/81. He later underwent repeat EP study
which showed nonsustained ventricular tachycardia could be
readily induced. The decision was made to discontinue
flecainide. On 1/9/82 the dose was reduced from 250 mg BID,
to 150 mg BID at which time aprindine was begun. Two days
later he abruptly went into sustained ventricular
tachycardia, which degenerated into ventricular
fibrillation. Cardioversion resulted in asystole and he
could not be resuscitated. According to the investigator,
"while flecainide initially proved 95% suppression of his
ventricular ectopy, and completely controlled his
ventricular tachycardia, the episode on 12/31/81 (syncope),
in retrospect, was likely ventricular tachycardia. A
subsequent electrophysiology was 'different' from the one
done on 10/31/81, and indicated that yet another
antiarrhythmic medication should be tried. His death was an
arrhythmic death." Prior to therapy the PR interval was
0.18, QRS 0.14 and QT 0.44. On flecainide, the PR interval
was 0.20, QRS 0.12 and QT 0.52.

18-033~-17-

This 68-year-old male had a history of cardiomyopathy and
hypertension treated with captopril. A S3 callop was heard
prior to therapy with flecainide. On 8/20/81, flecainide
therapy at 200 mg BID was instituted for PVCs with
couplets, bigeminy and ventricular tachycardia "3 beats in
a row.* Patient achieved 99% suppression of baseline PVCs
(1,200 PVCs/hour) in the 032 study. On 9/10 he entered the
033 study on the same dose of flecainide, 200 mg BID. Two
days later he entered the hospital with ventricular
tachycardia requiring CPR, bretylium, magnesium sulfate,
1idocaine, dopamine, propranolol and IV digoxin being given
before he maintained normal sinus rhythm. The investigator
noted that the patient had had a similar event while on
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therapy with Pronestyl. Prior to therapy nis PR interval
was 0.18, QRS was 0.09, QT was 0.42. On “herapy the PR
interval was 0.24, QRS was 0.12, QT was (.54,

This 80-year-old male had a history of recurrent
subendocardial myocardial infarctions, and class III
congestive heart faillure with an ejection fraction of 46%
(higher than expected because of mitral regurgitation). He
had symptoms of dyspnea, orthopnea, PND, edema, fatigue and
palpitations. He had chronic atrial fibrillation and was
treated with Lanoxin, nifedipine, Lasix and hydralazine.
Previous antiarrhythmic therapy for multifocal PVCs
included quinidine and procainamide, which were
discontinued due to side effects, and disopyramide,
discontinued because of increasing heart failure. The
patient was begun on 100 mg flecainide BID on 10/2/82. Over
the next 10 days he was gradually increased to 200 mg BID
because of lack of therapeutic effect. On 10/11 “"patient
came to ER complaining of increased shortness of breath and
fatigue.* ECG showed wide, irregular QRS complex
tachycardia without P waves. This rhythm was unresponsive
to cardioversion and continued until death. This patient
had no prior history of sustained ventricular
tachyarrhythmias before beginning flecainide. The patient
had severe left ventricular dysfunction. Post mortem exam

-showed recent posterfor infarction. QRS prior to flecainida

therapy was 0.116, QT was 0.329. Four days before his
death, the QRS was 0.132, QT was 0.379.

818-028-WD-10]

This 58-year-old male had a history of cardiomyopathy and
cerebral embolus secondary to atrial fibrillation. He was
being treated with flecainide for chronic atrial
fibrillation by an investigator (W.D.» using a separate IND
application for this purpose. Concomitant medications
included digitoxin and Coumadin. On 10/23/82 flecainide 100
mg BID was started and increased on 11/1 to 200 mg TID with
conversion to normal sinus rhythm. On 12/18 the dosage was
changed to 300 mg q12 hours. The patient went in and out of
atrial fibrillation, and on January 25, 1983, the Holter
showed recurrent ventricular tachycardia alternating with
sinus rhythm. The patient was hospitalized and flecainide
was withdrawn. Atrial fibrillation returned with only
occasional PVCs thereafter noted. Patient's digitoxin level
was normal at the time of his ventricular tachycardia. The
ECG intervals on 10/19/82, prior to flecainide were

QRS 0.12, QT 0.40, on 1/3/83 the PR was 0.24, QRS 0.12 and
QT 0.46.
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d. Arvhythmic Deaths and Sudden Death

Through October 15, 1983, 65 of 770 patients receiving oral
flecainide had died. Six of these were non-cardiac deaths;
3 were deaths associated with an autopsy-proven acute
myocardial infarction; 8 were deaths attributed to
congestive heart failure and low-output states (see
discussion of CHF below). The remaininy 44 deaths were
caused by documented arrhythmias or were sudden deaths;
these are summarized in two tables, 300 and 30E, showing
in-hospital documented arrhythmic deaths (21 of the 44) and
out-of-hospital sudden or unobserved deaths (23 of the 44),
respectively. The tables include the investigator's opinion
of the relation to flecainide; but note that this changed
in some cases when a "no-relation" case was included as a
possible pro-arrhythmic event in the survey. Of course,
sudden death experiences, some undoubtedly resulting from
an undocumented AMI, in this population are to be expected
and cannot, in most cases, be attributed to flecainide. As
discussed earlier, however, some did seem to represent
pro-arrhythmic events and have been included in the survey,
and a number of others, not in the survey, but occurring
early after therapy could potentially represent
pro-arrhythmic events. With respect to the latter, the
following cvses are of interest because there was no prior
history of sustained VT and because they occurred
relatively soon after starting flecainide.

U e st
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1.  033-02-007 . %
: 2.  033-17-005 i
| 3. 028-59-101
,

This 63-year-old male with ASHD received flecainide for
three weeks with good suppression of his chronic ectopy
until he suddenly collapsed at home after breakfast. Upon
* arrival of the paramedics, he was found to be in asystole.
Ouring treatment he developed a supraventricular rhythm
which degenerated into VT and VF, and he could not be
resuscitated in the ambulance or emergency room. Cause of
death was listed as "either ventricular tachyarrhythmias or
ventricular asystole.” The investigator felt that the
patient's death was possibly related to flecainide.
Although this patient's data was presented at the
Flecainide Investigators' Meeting in December 1982, the
investigator chose later not to consider this patient’s
death as a proarrhythmic event in that survey.

This 50-year-o0ld male with ASHD, a previous MI and

r“ o congestive failure received flecainide for four days for

3 ventricular ectopy when he collapsed while attending a
picnic. Monitoring by paramedics demonstrated ventricular
tachycardia which was extremely resistant to therapy in the
ambulance and the hospital room. The patient could not be
resuscitated. The cause of death was listed by the
investigator as “ventricular fibrillation, with severe
atherosclerotic heart disease, severe CHF." The
investigator felt that the patient's death was probably not
related to flecainide.

R-818-028-59-101

This 64-year-old male received flecainide for frequent PVCs
unresponsive to conventional drugs. After three days of
monitoring, his arrhythmia appeared to be well controlled,
but while playing tennis the following day he collapsed,
and cardiopulmonary resuscitation was unsuccessful. He was
dead on arrival at the local hospital. The cause of death
was listed as "ventricular fibrillation.” The investigator
felt a relationship of the death to flecainide was possible.
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07 the 44 patients, 38 (86%) had ASHD, 32 (73%) had a prior
AMI, 14 (32%) had cardiomyopathy, 18 (41%) had a prior
cardiac arrest requiring resuscitation, 32 (73%) had
histories of VT and/or VF while 12 (27%) were being treated
for chronic VPCs, and 31 (70%) had prior histories of CHF.

Sixteen of the 44 (36%) died within the first 10 days of
flecainide therapy; 24 (55%), within the first month. The
mean dose was 365 mg/day.

The fullowing tables summarize all of the cardiac deaths in
flecainide-treated patients by study through October 15,
1983, including four with incomplete information.

Out-Hospital

Proven In-Hospital Arvhythmia
Study n AMI CHF Arrhythmia or SD
030 35
031 29 1
032 14} 1
033 198 1 1 4 7
035 66 3 3
037 10 | N
057 39 1 4 6
028 228 1 1 n 8
060 3 ]

e. Study 057 amended

The use of the lower dosing regimen in the 057 amended
study only slightly lowered the incidence of proarrhythmic
events. However, the severity of these experiences was
decreased compared to studies of similar patients treated
with higher doses in the compassionate-use studies.
Although nine deaths occurred tn the 057 amended study (six
out-of-hospital sudden deaths, three MIs) no deaths were
thought by the investigator to be related to proarrhythmic
events. Table 30F 1ists these nine patients and includes
cardiac history and total daily dose at time of event.
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f. Conclusion ”

Like other antifarrhythmic drugs, flecainide can worsen
nre-existing arrhythmias or create new ones. As most long
tzrm Jata on flecatnide comes from open studies it is not
possiole to compare its pro-arrhythmic potential with other
drugs. Podrid, Lown, and co-workers had described
pro-arrhythmia frequencies of 10% or greater for a variety
of drugs, indeed, for virtually all antiarrhythmic drugs,
[Velebit, et al: Circylation 65:886-894, 19821 but those
authors' vigorous exercise testing and repeated Holter
measurements may have represented a more vigorous search
than occurrcd in flecainide patients. Winkle, Mason and
co-workers [An Heart J 102:857-864, 1981) have described
dramatic worsening of arrhythmias in 11% of 90 patients
with prior VI/VF given encainide, a close relative of
flecainide, and of the development of VT needing
resuscitation in one of 47 patients with frequent VPCs and
non-sustained salvos. Other studies have shown worsening of
arrhythmias in some patients receiving amiodarone.

For the patients with serious prior arrhythmias, the
pro-arrhythmic potential of flecainide seems within a range
that 1s similar to other drugs. What is less clear, on the
basis of short-term controlled data and longer term open,
uncontrolled studies, is what the risk of flecainide is in
patients with relatively benign arrhythmias such as
frequent VPCs. That flecainide can induce 11fe-threatening
arrhythmias in these patients, at least on occasion, seems
clear. Complete assessment of this risk will require
further data in these populations, preferably longer term
controlled data. Part of the diff.culty in evaluating this
risk, of course, is the absence of evidence that
antiarrhythmic agents are of 1ife-prolonging value in
patients with less serious arrhythmias.

It {s important to note that most pro-arrhythmic events
have occurred early during treatment, both in the older
studies and in 057 amended. In the latter study, slower
dose-titration and close observation have been associated
with an outccme of no fatal pro-arrhythmic events although
non-fatal events have continued to occur. Starting
flecainide in-hospital with close observation ¥s clearly
prudent for patients with sustained ventricular
tachycardfa, symptomatic congestive heart failure, sinus
node dysfunction, or ejection fractions less than 30%.

N 3
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Congestive Heart Fajlyre

Animal and humanp clinical pharmacologic data show a
negative inotropic effect of flecainide. In all of the
major studies cases of CHF were identified on the basis of
the physician's diagnosis or the presence of symptoms,
e.g., shortness of breath, that suggested CHF. This fnitial
screen was then referred by further reviow to eliminate
cases in which the diagnosis of CHF or of a relationship to
flecairide was unlikely.

Table 31A shows the incidence of new or worsened CHF in
three groups of patients: those patients treated primarily
for chronfc veatricular ectopy (030, 031, 032, 033, 035):

and the sponsors view of dru~-relatedness. Many of the
episodes, especfally those considered drug-related occurred
early in treatment with flecainide.

The overall incidence of developing possibly
flecainide-related new CHF 1n patients without a previous
history of CHF {s thus low, about 1%, regardless of the
Population studfed. The incidence of developing worsened
CHF in patients with pre-existing heart failure was 9% in

disease were treated. In the Acute and Chronic Study of vT
which used lower initial doses to treat patients with
severe cardiac disease, the fncidence was the same as that
in the ventricular ectopy studfes, 9%. In this last study
five of the six patients who developed new or worsened CHF
continued on flecainide fn spite of developing CHt A1l six
were successfully treated by adjusting diuretics.
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) TABLE 31A
i Incidence of Flecainide-Associated CHF
New CHF
Initial Initial
" Screen Reviewed Screen Reviewed

Acute & Chronic Studies/ 2% (6/306) 0.7% (2/306) 15%L (10/67) 9L (6/67)
Ventricular Ectopy
(030, 033y, 032, 033, 035)

Compassionate Use Studies 5% (6/131) 0.8% (1/131) 2% (32/115) 191 (22/115)

| (028, 057)
" Acute and Chronic Study/VT 6% (3/53) 4% (2/53) 12% (5/43)
o 91 (4/43)

o (057 Amended)

s Al Studies 3.1% (15/490) 1% (5/490)  20.9% (47/225) 14% (32/225)
New and Worsened CHF

%ﬁ Inftial Screen Reviewed

i AT1 Studtes 8.7% (62/715) 5% (37/715)
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Summary of Patients Wwo Developed CI While on Plecainide Therapy
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TABLE 31C
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Figure 15 shows the outcome of the 37 patients who
developed new or worsened CHF likely to have been related
to flecainide. One-half of these patients continued on
flecainide despite the occurrence of new or worsened CHF.
Most of these continued flecainide at the same dose, with
the investigator adjusting digtitalis, diuretics, or both.
The others continued flecainide at a reduced dose. One-half
of the 37 patients (2.5% of patients taking flecainide)
discontinued flecainide because of CHF. Four of these
patients died of CHF related deaths; three of these four
were receiving flecainide at the time of death and one died
two days after discontinuing flecainide. A1l four were in
the Compassionate-Use studies. Seven (22%1) of the 37
patients who developed new or worsened CHF did so during
the first four days of therapy; two-thirds during the first
month of therapy. There were four other patients who died
of low output states or CHF not 1ikely to have been related
to flecainide.

FIGURE 15

37
Patients Developed CHF
on Flecainide
(A11 Studies)

51% (19/37) 49% (18/37)
Continued on Flecainide Discontinued Flecainide
35% (13/37) 16% (6/37) 114 (4/37)
Continued at the Continued at a Died
SAME Dose REDUCED DOSE
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In summary, the risk of a patient developing new congestive
heart failure while on flecainide therapy was small (about
1%) when the patient had no history of congestive heart
failure. In patients with pre-existing heart fatlure 9% to
19% of patients develop worsening of CHF at some time
during the studies. In the majority of these cases,
congestive failure was easily treated following adjustments
in digitalis and/or diuretics, reducing the dose of
flecainide, or discontinuing flecainide, but a few patients
died at least partly due to worsened failure. Most patients
who developed new or worsened CHF did so during the first
month of therapy.
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Disturbances

Changes in ECG intervals are an expected pharmacological
effect of flecainide. There is a positive relationship
between dose and degree of interval lengthening during the
inftial flecainide titration period (Table 31D) and the ECG
fnterval changes seen after inftial therapy tend to remain
stable with chronic therapy. Table 31E shows this for
studies 032 (acute) and 033 (chronic) and other
acute/chronic comparisons.

PR intervals increase commonly by 25% (0.04 seconds) and as
much as 118% in some patients. First degree A-V block (PR
greater than 0.20 seconds) occurred in up to 40% of
patients. To date, four patients have developed third
degree A-V-block and two patients have developed second
degree A-V block (Wenckebach type) while on flecainide.

QRS intervals increase commonly by 25¢ and as much as 1>0%
in some patients usually without producing detrimental
clinical effects. Many patients with unifascicular bundle
branch block and five patients with bifascicular block have
received flecainide; some of these patients progressed to
higher degrees of block. In the Compassionate-Use study 4%
of patients developed new bundle branch block. There were
two occurrences in all studies of new bifascicular block.
QT interval changes are usually minimal (8%) with most of
the change due to increases in the QRS interval rather than
the JT interval (QT minus QRS). This is expected from the
known preferential electrophysiologic effects of flecainide
on depolarization rather than repolarization. There have,
however, been occasional patients with true QT
prolongation. This effect predisposes to a Torsade de
Pointe type VT and one such event has occurred in a patient
with QT prolongation.

In all studies, 11 patients showed signs of sinus node
dysfunction while receiving flecainide, resulting in sinus
bradycardia, sinus pause or sinus arrest with junctional
escape rhythms.

ECG changes led to a total of 28 discontinuations,
sometimes because the investigator became uncomfortable
with the large changes seen but more often because they
were dangerous or symptomatic. Table 31F shows these
discontinuations.
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TABLE 31D

Absolute and Percent Changes for ECG Intervals

after Three Days of Therzapy in R-818-030 Dose-Ranging Study

Mean Percent Increase From Raseline
Dose (mg Bid)

Mean Absolute Increase From Baseline (sec)
Dose (ng Bid)

100 200 250/300 100 200 250/300
PR 9.0% 18.9% 24.18 0.015 0.0 0.038
CRrS 11.7% 20.7% 26,50 0.009 0.016 0.021
eT 6.2% 7.5% 6.3% 0.022 0.02? 0.023
JTe 4.8% 3.9% 0.7% 0.013 0.011 0.002

*JT = CT minus QRS

T ok N
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TABLE 31E .
p
. Acute Dose and Chronie Therapy Comparisen:
Absolyte Increase in ECG Intervals

3
! Patients ‘ronm
o Patients frenm Patients frop Study ca§

: Studies 030 and 033 Studies 032 and 033 038 03s

030 o 032 033 Stage Stage 2

ég PR 0.036 0.042  0.042 0.039 9.032 0.024 0.026

GRS 0.022 0.028 0.020 0.017 0.018 0,008 0.010

? QT 0.033 0.032 0.024 0.028 0.026 0.009 0.014
1 JT 0.013 0.008  0.004 0.011  0.0132 0.001 0.004

et R T TR T
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’ Table 5iF
' Discontinyed Patients - gcg Changes
Pt Flecainide Interval
M Study Center No. Dose (mg bid) Duration Reasons Changes (seconds)
, 032 04 005§ 200 10 days 10 ay block, PR: 0.24 t0 0.32
worsened,
blurred vision,
diz2iness
: 0is 200 7 days 10 Ay block, PR: 0.18 to 0.23
‘ bradycardia
9 020 200 7 days 10 Ay block, PR: 0.16 to 0.28
- di2z2iness
b 1 002 200 8 days Hidening of PR: 0.21 to 0.26
5 PR and QRrs QRS: 0.08 to 0.12
3 007 200 4 days Widened QRS QRS: 0.10 to 0.16
i1 non-qualifying
& patient
% 17 021 200 2 days HWidened PR PR: 0.17 to 0.22
‘ % non-qualifying
. patient
' | JE— 033 ol 002 200 3 months Sick sjnys PR: 0.28 to
H sgndrome atrial
- 19 AV block fibrillation
% 03 003 200 6 days 10 ay block, PR: 0.18 to 0.22

complcte RBBS

with marked QRS: 0.09 to 0.14
right axis

deviation
008 200 6 days 10 ay block PR: 0.16 to 0.24
LBB3, severe
dizziness
04 009 150 3 days NSR with sinus pR: 0.16 tc 0.22

Pauses, junctional
escape beats, 10
V block, PACs
12 024 300 31 days Lack of thera- pg: 0.20 to 0.25
peutic response,
29 AV block
(Nenckebach).
blurred vision,
| light-headedness.
constipation

Y

VVVVVV
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Table 31F -~ continued
Discontinued Patients - ECG Changes
Pt Flecainide Dose Interval
Study Center No. (mg/) at OC ODuration Reasons Changes (seconds)
028 04 101 50 TID Nidened QRS QRS: 0.14 to 0.24
" 102 200 BID 3 days Sinus pause PR: 0.19 to 0.20
100 TID 3 days resolved with QRS: 0.08 to 0.10
decreased dose; QT: 0.36 to 0.42
D/C due to Iack
of efficacy.
13 001 200 BID 3 months Widened PR: 0.19 to 0.32
fntervals QRS: 0.10 to 0.15
Proarrhythmic
events.
14 102 200 BID 3 days Bradycardia Ba.-'ine:
Sinus exit PR: 0.24
block QRS: 0.12
QT: 0.38
Followip: Not
avatlable
14 112 100 BID 5 days Severe Baseline:
i o bradycardia PR: 0.18 )
Hypotension QRS: 0.10
Died QT: 0.52
14 129 200 BID 1 day 30 AV Block Baseline:
Bradycardia PR: 0.12
Dizziness, QRS: 0.08
Nausea Qr: 0.34
Followup: Not
available
14 130 200 BID 4 days Bundle branch PR: Not avail.

block

Widened
intervals. In-
creased VT on
holter

QRS: 0.10 to 0.20
QT: 0.40 to 0.43
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; Table 31F - contirnued |
| Discontinued Patients - ECG Changes |
|
|
. Pt Flecainide Dose Interval |
Study Center No. (mg/) at DC Duratfon Reasons Changes (seconds)
|
’ 028 20 102 200 BID 1 dose HWidened PR, Baseline:
QRS, Qr PR: 0.26 |
QRS: 0.12 |
| QT: 0.40 i
| Followup: Not |
avaflable
20 103 200 BID 1 day Sinus pauses PR: 0.20 to 0.20
LBBB QRS: 0.08 to 0.14
QT: 0.44 to 0.48
26 010 200 BID 14 days MWidened PR: 0.16 to 0.18
intervals QRS: 0.08 to 0.16
proarrhythmic (ADV. EXP.)
event QT: 0.42 to 0.52
28 014 200 BID 1 day Sinus pause Baseline:
100 BID 2 days PR: 0.14
QRS: 0.08
Qr: 0.44
Followup: Not
available
44 104 200 BID 2 days Widened PR: 0.18 to 0.22
intervals QRS: 0.08 to 0.10
Proarrhythmic QT: 0.44 to 0.46
event
Sa 102 200 BID 2 days 39 AV block, Baseline:
Hypotension, PR: 0.176
Polyuria QRS: 0.101
Qr: 0234
057 10 002 1007150 2 days 29 AV Block Baseline:
PR: 0.18
QRS: 0.12
QT: 0.34
Followup: Not
: avallable
008 300 4 days IVCD Baseline:

Blurred vision PR: Not avail.
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Table 31F - continued
Discontinued Patients - ECG Changes

D S PPN
v >r W

Pt
Study Center No.

Flecainide Dose
(mg/) at DC Duration Reasons

Intervai
Changes (seconds)

057, 12 113
amended

12 115

The incidence of sudden deaths, proarrhythmic events or
second or third degree AV block was not higher in 352
patients who developed 25% or mor: increases in PR or QRS
intervals while receiving flecainide than in 95 patients
who did not develop such increases (studies 030
035, 057 and 057 amended" .

100 BID 5 days 39 AV block

100 £ID 2 days 39 AV block

Figure 15(A) shows an estimate of the probability for QRS
changes greater than or equal to a 25% increase over
biaseline as a function of plasma level in 32 patients
studied by Hodges in the 030, 031, 032 and 033 studies. The
figure also shows estimates of the
80% suppression of PVCs and the pro
cardiac adverse experiences (“Therapeutic Window" analysis
to be discussed further in Safety Section 6.) While the
probability of all three events (80% suppression of PVCs,
developing 25% increase in QRS, and cardiac adverse
effects) appear to be related to plasma level, there does
not appear to be a direct relationship between widening of
QRS and either 80% suppression of PVCs or development of
cardiac adverse experiences. The cardiac adverse
experiences in these studies, it should be noted, include
principally bu. d1e branch block and bradycardia, not

pro-arrhythmic events.

probabilfty of achieving
bability of developing

Baseline:
PR: 0.20
QkS: 0.C8
QT: 0.48

Baseline:
PR: 0.24
QRS: 0.12
QT: 0.40

, 031, 032,
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Figure 15A

. QRS Interval Change, Efficocy
ond Cordioc Adverse Experiences Versus Piosme Flecainide Levels?
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vital Signs

The sponsor reviewed mean changes in blood pressure, heart
rate, and respiratory rate taken at each visit in patients
treated in the Acute and Chronic Ventricular Ectopy Studies
(033, 031, 032, 033, 035). In addition, all reports of
adverse reactions related to vital sign changes were
reviewed from all trials.

Blood pressure showed an average increase of about S5mm in
systolic pressure and about 3mm in diastolic pressure
compared to baseline. The changes did not increase with
time. Two patients were reported as developing hypertension
while receiving flecainide.
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Mean heart rate showed no consistent trend; there were six
{ reports of sinus bradycardia. In five of these six
) patients, however, bradycardia was either present to the
same degree prior to flecainide, or the bradycardia was
noted only once and did not recur with continued flecainide -
therapy. s

Mean respiratory rate usually fell in these studies. These
changes. however, were insignificant (about 1 breath per
minute), and no patient was found to have clinically
significant changes in respiratory rate.

6. Routine Laboratory Measyrements

. two questions were raised
regarding possible effects of flecainide on routine
Taboratory measurements.

R e A o

ATt
2 R R

a. In the Dose-Ranging Trial (030) five patients
developed new persistent elevations of alkaline
phosphatase. A1l patients showing this abnormality
were studied at one center. The elevations were less
than twice the normal range and were not associated
with elevations of bilirubin, SGOT, SGPT, leucine
aminopeptidase (LAP), 5* nucleotidase, calcium,
phosphorus, or urinary hydroxyproline. Four of the
five patients continue to receive flecainide for over
two years with elevations persisting but not
increasing. One paiient discontinued at three months
for unrelated reasons; moved away and no follow-up
data is available.

No persistent alkaline phosphatase elevations were
found in 198 patfents taking flecainide in the chronic
followup of patients in the Flecainide-Quinidine
Comparative study and there were no reports of
persistent elevations in other studies.

b. In the chronic foilowup of patients studied in the
Flecainide-Quinidine Comparative study, one patient
developed small (2 x normal) rises in SGPT after 15
months of flecainide therapy. These changes persisted
during six additional months of flecainide therapy.
Flecainide was discontinued and within two months SGPT
had returned to normal. The investigator refused to
rechallienge the patient. '
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flecainide has been marketed since August

In West Germany
1982. In December 1983, after 15 months of marketing

experience, the sponsor estimated that at least 30,000
patients had received flecainide in West Germany. Reports
of adverse experiences have been consistent with the
results of U.S. studles with one addition: 18 patients have
been reported who developed liver-related abnormalities
fncluding increased hepatic enzymes and "cholestatic
jaundice." Of these patients:

Two patients’ abnormalities resolved while remaining
on flecainide. (One natient developed acute “typical®
hepatitis, the second patient had a single elevated
SGPT value.)

Four patients had either pre-existirg 1iver disease oOr
elevated hepatic enzymes prior to initlating
flecainide.

Three patients had elevations which were less than
twice the normal range.

Five patients had significant elevations in bilirubin
and/or transaminases though no consistent pattern was
present. The only biopsy in this group was read as
wyiral hepatitis.” '

Four patients had virtually no {nformation provided
gesnge attempts by the sponsor to obtain further
etails.

Several of these 18 patients were on multiple drugs while
taking flecainide. Where information is available, all
abnormalities in these patients were etither improving or
had resolved as of the most recent information.

The reports to date are not sufficient to conclude whether
flecainide can cause hepatic toxicity. No patient was
rechalienged, which would provide the truest test of drug
effect. The incidence may be low enough to reflect the
spontaneous occurrence of such abnormalities in a presumed
population of 30,000. Although no cause and effect
relationship has been established, it 1is advisable to
discontinue flecainide in patients who develop unexplained
jaundice or signs of hepatic dysfunction in order t»
eliminate flecainide as the possible causative agent. The
package insert states that reports of elevated transaminase
levels and jaundice have occurred in patients taking

flecainide.
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Adverse experiences were reviewed 1n 226 patients taking
other antiarrhythmic drugs e!ther concomitantly with
flecainide, or shortly before or after flecainide therapy.

In US studies, 81 patients received one or more of nine
other antiarrhythmic drugs during treatment with
flecainide. Five deaths were reported in these patients;
four were arrhythmic deaths and cne patient died of “pump
failure.* A1l five patients had pre-existing CHF and
previous resuscitations. Other adverse experiences were
consistent with known side effects of flecainide or the
other antiarrhythmic drug. Thirty-one of these 81 patients
received 11docaine, usually during the first Tew days of
flecainide therapy. One of the five deaths occurred in
these 31 patients. Other side effects in patients taking
1idocaine with flecainide were: sinus pause (1), syncope
(1), bundle branch block (1), chest pain (1) and loss of
appetite (1). The other 4 deaths occurred in patients
receiving amiodarone, procainamide, aprindine and bretylium.

Seventy-five patients received flecainide within one day
after stopping another antiarrhythmic drug (during washout
of the previous antiarrhythmic). Three of these patients
developed 30 AV block. Ctherwise adverse experiences

which occurred during the subsequent two days of flecainide _. .

therapy were consistent with those reported for flecainide
or the other antiarrhythmic drug.

Seventy patients received another antiarrhythmic drug
within three days after discontinuing flecaintide (during
flecainide washout). The adverse experiences were
consistent with those reported for flecainide or the other
antiarrhythmi. drugs.

Adverse experiences were reviewed for 94 patients who for
periods up to 35 months received beta blockers while taking
flecainide. The most comnonly used beta-blockers included
propranolol (42 patients), metoprolol (23 patients),
nadolo! (14 patients) and atenolol (11 patients). The
incidences of both non-cardiac and cardtac adverse
experiences in these patients were similar to those
reported for all patients taking flecainide. The incidence
of fatigue (an adverse experience common to both beta
blockers and flecainide) was somewhat higher in patients
taking beta blockers (8%) than in all patients taking
flecainide (usually 3-4%). Forty-two percent of the 94
patients experienced no adverse experiences.
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8. Post Marketing Experience

United Kingdom

TambocorR (flecainide acetate) has been marketed in
the United Kingdom (UK) since September 1983. By the
end of January 1985, over 1.4 million tablets had been
sold. Based on an average dose of 300 mg (3 tablets)
per day, 1t is estimated that approximately 3,000
patients have been treated with 1,300 patient-year
exposure. An additional 10,000 ampuls (150 mg/ampul)
have been sold for intravenous use.

The Committee On Safety of Medicine (CSM) has received
a total of 44 adverse reaction reports (yellow cards)
during the 17 month period from September 1983 to
February 1984, when the product was commercially
available. Four of these were cases that resulted in
death (two from “"cardiac arrest,” one from
*arrhythmia" and one from "myocardial infarction").
Table 32(A) is the 1ist of adverse reactions provided
by the CSM in February 1985. All reported adverse
effects are consistent with US data submitted in the
NDA.

Hest Germany

TambocorR (flecainide acetate) has been marketed in
West Germany since September 1982. By the end of
January 1985, 60 million tablets had been sold with an
average of 2.4 million tablets sold per month during
the most recent three months. Marketing surveys
suggest an average dose of 250 mg/day (2.5 tablets).
This suggests an exposure of 65,000 patient-years in
50,000 to 100,000 patients.

Adverse drug reactions are usually reported by
physicians directly to the pharmaceutical company, and
occasionally to the Drug Commission of the German
Medical Association. Table 32(B) 1ists the adverse
experiences reported in West Germany from September
1982 through November 1984. A total of 336 adverse
reactions were reported.
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TABLE 32A

2cet Narketing Adverse Reactions Reported 4n
the United Kingdom (9/83 through 1/85)

Reaction Name

Skin and Appendages

rash
- rash maculo-papular
urticaria
Central Nervous Systen
headache
migraine
msyoclionus
aeuropathy
parestheslia
tremoy
Autonomic Nervous Systen
accommodation abnormal
pelpitation
Visual Disorders
teichopsia
vision abnormal
Gastro-Intestinal Disorders
dispepsia T e e
flatulence
stomatitis ulcerative
vomiting
Hepatic Disorders
hepatic function abnormal
hepatitis
Metabolic and Nutritional
veight increases
Cardiovascular Disorders
cardiac failure
cardiac failure left
«CG abnormal
intra-Cardiac Disorders
angina pectoris aggravated
myocardial infarction
Arrhythnias
axrrhythmia
AV block
cardiac arrest
fibrillation ventricular
Peripheral Vascular Disorders
thrombophlebitis
thrombophlebitis arw superficial
Respirato Disorcers
pulmonary edema
Application Site Disorders
injection site resction

Reports
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TABLE 32B

T W

Post Marketing Adverse Reactions Reported in
West Germany (9/82 through 11/84)

Reaction Namc
M

Skin and Agggndogc:

Tash
b alopecia
- pruritis
sveating
photosensitivity reaction
8llergic skin reactions
Muscle Ske etal Disorders
pain in extrenities
Collagen Disorders
lupus erythematous
(Physician later deternined not
related to drug)

Central and Pc:tghcral Nervous Systen
headache

dizziness
hypoaesthesia
peresthesis
p