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C DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration

Rockville MD 20857

OCT 16
NDA 20-401/S-013 | 6 ig08

Biovail Laboratories Incorporated
c/o Keller and Heckman

Attention: Mr. John Dubeck

Suite 500 West 1001 G Street, NW.
Washington, D.C. 20001

Dear Mr. Dubeck:

Please refer to your supplemental new drug application dated February 27. 1998, received March 2, 1998,

submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Tiazac (diltiazem HCI)
Capsules.

We acknowledge receipt of your submissions dated August 31 and September 15 (two), 1998. Your
submissions of September 15, 1998 constituted a full response to our August 28, 1998 action letter.

This supplemental new drug application provides for a new dosage strength, 420 mg Capsules.

We have completed the review of this supplemental application, as amended, and have concluded that
adequate information has been presented to demonstrate that the drug product is safe and effective for
use as recommended in the submitted final printed labeling (package insert and immediate container and
carton labels submitted September 16, 1998). Accordingly, the supplemental application is approved
effective on the date of this letter.

Please submit one market package of the drug product when it is 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.

If you have any questions, please contact:

Mr. David Roeder

Regulatory Health Project Manager
(301) 594-5313

Sincerely yours,

/S/ VU TE 2%

Raymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research
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~ Tiazac®

(diltiazem hydrochioride)
Extended Release Capsules

i

DESCRIPTION

Tiazac® (diltiazem hydrochloride) is a cal-
cium ion ceflular influx inhibitor (slow chan-
net blocker). Chemically, ditiazem hydro-
chioride is 1,5-Benzothiazepin-4(5H)-one,3-
{acetyloxy)-S[2-(dimethylamino)ethyl}-2,-3-
dihydro-2{4-methoxyphenyl}-, mono-
hydrochioride, (+)-cis. The chemical struc-
e is:

Mazem hydrochioride is a white to off-white crystalline powder with a
bitter taste. & is soluble in water, methanol and chlorolorm and has a
motegular weight of 450.98. Tiazac® capsules contain diltiazem hydro-
chioride in extended release beads at doses of 120, 180, 240, 300, 360
and 420 mg. o

ﬁazac@ also t_:onlains: Microcrystalline Cedllose NF, Sucrose Stearate,
Eudragit, Povidone USP, Talc USP, Magnesium Stearate NF, Hydroxy-
pr_opvlmelhybeﬂulose USP, Tianium Dioxide USP, Polysorbate NF,
Simethicone USP, Gelatin N, FD&C Biue #1, FD&C Red #40, D&C Red
#28, FD&C Green #3, Black iron Oxide USP, and other sofids.

For oral administration.

CLINICAL PHARMACOLOGY

The therapeutic effects of dilfiazem hydrochloride are believed to be re-
fated to its abiity to inhibit the ceflular influx of calcium ions during mem-
brane depolarization of cardiac and vascular smooth muscle.
Mechanisms of Action.

Hypertension: Dildazem produces its antihypentensive eflect primal
relaxation of vascutar smooth muscle and the resuttant decrease ?pz

CH,CHNICH),

- Diltiazem-associated prolongation of the AH interval is not more pro- .
&, nounced in patients with first degree heart block. In patients with sick

sinus syndrome, diltiazem sigrificantly prolongs sinus cycle length (up
10 50% in some cases). Intravenous diltiazem in doses of 20 mg pro-
longs AH conduction ime and AV node functional and effective refractory
periods by approximately 20%.

In two shon ferm, double-blind, placebo-controlied studies in 256
hypertensive patients with doses up to 540 mg/day, Tiazac® showed a
clinically unimportant but statistically significant, dose-retaled increase
in PR interval {0.008 seconds). There were no inslances of greater than
first-degree AV block i any of the clinical trials (see WARNINGS).
Pharmacodynamics.

Hypertension: In short term, double biind, placebo-controlied clinical
trials Tiazac® demonstrated a dose-related anthypertensive response
among patients with mild to moderale hypertension. in one paraliel-group
study of 198 patients Tiazac® was given for four weeks. The changes m
diastolic biood pressure measused al trough {24 hours after the dose) for
placebo, 90mg, 160mg, 360mg and 540mg were 5.4, £3, 52, B2,
and -11.8mm Hg, respectively. Supine diastolic bleod pressure as well as
standing diastolic and systolic blood p also showed statisticath
significant linear dose response effects.

In another clinical trial that followed a dose-escalation design, Tiazac®
also reduced blood pressuse in a finear dose-retated mannes. Supine di-
astolic blood pressure measured following two week intervals of treat-
ment was reduced by -3.7mm Hg with 120 mgiday versus 2.0mm Hg
with placebo, by -7.6mm Hg after escalation to 240 mg/day versus -2.3mm
Hg with placebo, by -8.1mm Hg after escatation 1o 360 mgiday versus
-0.9mm Hg with placebo, and by -10.8mm Hg after escalation to 480/
540 mg/day versus -2.2mm Hg with placebo.

Angina: 1n a double-blind paraliel group placebo contrafied ial {approxi-
matety 50 patients/group, in patients with chronic stable angina), Tiazac®

at goses of 120-540/day increased exercise tolerance time. At trough,
24 hours after dosing, exercise folerance times using a Bruce exercise
protocod, increased by 14, 26, 41, 33 and 32 seconds over basefine for
placebo and the 120 mg, 240 mg, 360 mg, and 540 mg/day treated pa-
fient groups, respectively. At peak, 8 hours after dosing, exercise toler-
ance times relative 1o baseline were statistically significantly i d by
13, 38, 64, 55 and 42 seconds for placebo and 120 mg, 240 mg, 360
mg, and 540 mg/day Tiazac® treated patients, respectively. Compared
10 baseline, Tiazac® treated patients expesienced statisficafly significant !
reductions in anginal attacks and decreased nitroglycerin requirements
when compared 1o placebo ‘reated patients.

ripheral vascular The of blood pi di

f and Metabolism. Dittiazem is wel absorbed from the

is related 10 the degree of hypenen;ion: thus hypertensive individual

experience an antihyperensive eflect, whereas there is only a modest fall
in blood pressure in normoatensives,

Angina: Diltiazem HCI has baen shown to produce increases in exercise
tolerance, probably due 1o its ability to reduce myocardial oxygen de-
mand. This is accomplished via reductions in heart rate and syslemic
blood pi at imal and imal work loads.

Diltiazem has been shown to be a potent dilator of coronary anteries, bolh
epicardial and subendocardial. Spontaneous and ergonovine-induced
coronary artery spasm are inhibited by diftiazem.

In animal models, diltiazem interteres with the slow inward (depolarizing}
cunent in excitable fissue. )t causes excitation-contraction uncaupling in
various myocardial tissues without changes in the configuration of the
action potential. Dilfazem produces relaxation of the coronary vascular
smooth muscle and dilation of both large and small coronary vascular
smooth muscle and dilation of both large and smalf coronary arteries at
drug levels which cause little or o negative inotropic effect. The result-
ant increases in coroRary Hood flow (epicardial and subendocardial) oc-
cur in ischemic and nonischemic models and are accompanied by dose-
[ dent d in sy ic blood pressure and decreases in pe-

rip;veral resistance.
t Y ic and El physiolagic Effects. Like other calcium chan-
nel_‘_,"‘din_iazem‘ i ial and afrioventricufar con-
Quction in isolated tissues and has a negafive inotropic eflect in isofated
preparations. In the intact animal, prolongation of the AH interval can be
seen at higher doses.

In man, diltiazem prevents spontaneous and ergonovine-provoked coro-
nary artery spasm. I\ causes a decrease in peripheral vascular resis-
tancg and a_modesl fall in blood pressure in normotensive individuals
and, in exercise tolerance studies in patients with ischemic heart disease,
feduces the hear rate-blood pressure product for any given work load.
Studies fo date, primarily in patients with good ventricular function, have
not revealed evidence of a negative inotropic effect; cardiac output, ejec-
tion fraction, and lefl ventricular end diastolic pressure have not been
aﬁe_ded. Such dafa have no predictive value with respect fo effects in
patients with poor ventricular function, and increased heart failure has
been reparted in patients with preexisting impainment of ventricular func-
tion. There are as yet few dala on the interaction of diftiazem and beta-
blockers in patients with poor ventriculas Suncion. Resting hean rate is
usualty shightly reduced by diftiazem.

Tiazac® produces antiypertensive effects both in the Supine and stand-
ing positions. Postural hypotension is infrequently noted upon suddenly
assuming an upright position. No reflex tachycardia is associated with
the chronic antihypertensive effects.

Oiitiazem hydrochloride decreases vascular resistance, increases cardiac
output (by increasing stroke volume), and produces a slighi decrease or
no change in heart rate. During dynamic exercise, increases in diastolic
presswre are inhibited while j chievabie systolic p is
usually reduced. Chronic therapy with diliazem hydrochionde produces
no change of an increase in plasma catecholamines. No increased activ-
ity of the renin-angiotensin-aldosterone axis has been observed. Diltiazem
hydrochioride reduces the renal and peripheral effects of angiotensin il.
Hypertensive animal models respond to diltiazem with reductions in blood
pressure and increased urinary oulput and natriuresis without a change
in urinary sodium/polassium ratio. fn man, transient natriuresis and
Kaliuresis have been reported, bul only in high intravenous doses of 0.5
mg/kg of body weight
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g tinal tract but undergoes substantial hepatic frst-pass effect.
The absolute bioavailabiity of an oral dose of an immediate release far-

WARNINGS

1. Cardiac Conduction. Diftiazem hydrochioride prolongs AV node re-
fractory periods wilhout significantly profonging sinus node recovery time.
except in patients with sick sinus syndrome. This eflect may rarely result
in abnormally slow hean rates (particularly in patients with sick sinus '4
syndrome) of second- or third-degree AV block (13 of 3007 patients oF 2
0.43%). Concomitant use of diliazem with beta-blockers or digalis may
Tesult in additive effects on cardiac conduction. A patient with Prinzmetal's
angina developed periods of asystole (2 to 5 seconds) afles a single dose
of 60 mg of diltiazem.

2. Congestive Heart Failure. Although diftiazem has a negafive inotro-
pic effect in isolated animal tissue preparations, hemodynarmic studies in
humans with nomal ventricular function have not shown a reduction
cardiac index nor consistent negative effects on contractiity (dp/dt). An .
acule study of oral ditiazem in patients with impaired ventricutar function
(ejection traction 24% + 6%) showed improvement in indices of ven-
tricutar function without signifi ¢ n c ctile function (dp/
df). Worsening of congestive heart failure has been reporied in patients
with preexisting impairment of icular function. Exper with the
use of diiazemn hydrochloride in combination with beta-blockers in pa-
tients with impaired ventricular function is limited. Caution should be
exercised when using this combination.

3. Hypotension. Decreases in blood pressure assaciated with diltiazem
hydrochioride therapy may occasionally result in symptomatic
hypolension.

4. Acute Hepatic Injury. Mild elevations of transaminases withvand with-
out ¢ i levation in atkaline phosph and bifirubin have been
observed in clinical studies. Such elevations were usually fransient and
fraquently resolved even with continued diftiazesn treatment. in rare in-
stances, significant elevations in enzymes such as atkaline phosphatase,
LDH, SGOT, and SGPT, and other phenomena consistent with acute he-
patic injury have been noted. These reactions tended to ocour early after
therapy initialion {1 to 8 weeks) and have been reversible upon
discontinuation of drug therapy. The refationship to diltiazem hydrochio-
ride is uncertain in some cases, but probable in some (see PRECAU-
TIONS).

PRECAUTIONS

General. Ditiazem hydrochioride is extensively metabofized by the fiver
and excreted by the idneys-and in bile. As with any drug given over
prolonged periods, faboratory parameters of renal and hepatic function
shoukd be monitored at Tegular intervals. The drug should be used with
caution in patients with impaired renal or hepatic function. In subacute
and chvonic dog and rat studies designed to produce toxicly, fugh doses
of diltiazem were iated with hepatic damage. In special subacute
hepatic studies, oral doses ol 125 mg/kg and highet in rats were associ-
aled with histological changes in the Wiver which were reversible when the
drug was discontinued. In dogs, doses of 20 mg/kg were also associ-
ated with hepatic changes; however, these changes were reversible with
continued dasing.

lation {compared to is app y 40%.
Only 2% to 4% of unchanged diltiazem appears in the urine. The plasma
elimination hatt-ife of dittiazem is approximatefy 3.0 - 4.5 h. Orugs which
induce or inhibit hepalic microsomal enzymes may aher dittiazem dispo-
sition. Therapeutic blood levels of ditiazem appear to be in the range of
40 - 200 ng/mt.. There is a departure from finearity when dose strengths
are increased; the hafi-iife is sfightly increased with dose.

The two primary metaboiites of dittiazem are desacetyldifiazem and
desmethyldiltiazen. The desacetyl metabolite is approximately 25% 1o
50% as polent a coronary vasodilator as ditiazem and is present in plasma
al concentrations of 10% to 20% of parent ditiazem. However, recent
studies employing sensitive and specific analytical methods have con-
firmed the existence of several sequential metabolic pathways of diiazem.
As many as nine diltiazem metabolites have been identified in the urine of
humans. Yotal radioactivity measurements following single intravenous
dose inistration in healthy volunteers suggest the presence of other
uridentified metabolites. These metabolites are more slowly excreted,
(with a half-lite of total radioactivity of approximately 20 hours) and altain
concentrations in excess of ditiazem. r
I vitra binding studies show diltiazem HClis 70% to 80% bound lo plasma
proteins. Competitive in vitro ligand binding Studies have also shown
ditiazem HC! binding is not altered by therapeutic concentrations o digoxin,
hydre thiazide, pheny propranokal, salicylic acid, of war-
farin. A study that compared patients with normal hepatic function to
patients with cirrhosis who received i diate release ditiazem found
an # in ditiazem half-ile and a 69%. increase
bivavailabiity in the hepatically impaired patients. Pafients with severely
impaired renal function {creatinine clearance <50 mUmin) who received
immediate release diltiazem had modestly increased diltiazem congentra-
tions compared 1o patients with normal renal function.

Tiazac® Capsules. When compared fo a regimen of immediate-release
tablets at steady-state, approximately 93% of drug is absorbed from the
Tiazac® formulation. When Tiazac® was coadministered with a high fal

D Jogicat events (see ADVERSE REAGTIONS section) may be tran-
sient and may disappear despite continued use ol ditiazem nydrochio-
ride. However, skin eruptions progressing to erythema muftiforme andf
of exioliative dermatitis have also been infrequenty reported. Shoud a
dermatologic reaction persist, the drug should be discontinued.
Drug Interactions. Oue to the potential for additive effects, caulion and
carely titration are waranted in patients receiving ditiazem hydrochio-
Tide concomitantly with other agents known o affect cardiac contractifity
andlor conduction (see WARNINGS). Pharmacologic sludies indicate
that there may be additive effects in prolonging AV conduction when us-
ing beta-b or digialis © flanty with Tiazac® (see WARN-
INGS). As with all drugs, care should be exercised when treating patients
with multiple medications. Dittiazem hydrocivaride undergaes biolrans-
formation by cylochrome P-450 mixed function oxidase. Coadministration
of diliazem hydrochlonde with oiher agents which follow the same route
of biotransformation may resuft in the competitive inhibition of metabo-
fism. Dosages ol similarly metabolized drugs such as cyclosporin, par-
ticularty those of tow thesapeutic ratic of in palients with renal and/or
hepatic impairment, may require adjustment when starting of stopping
concomitanty administered dittiazem hydrochloride to maintain optimum
therapeutic blood levels.
Beta Biockers. Controlied and v tic studies sugges\
that concomitant use of dittiazem hydrochloride and beta-blockers is usu-
ally well tolerated, Tt avaitable data are not sufficient to predict the -
fects of concomitant treatment in patients with left ventricutar dysfunction
of cardiac conguction abnormalities. Administration of diitiazem hydro-
chioride concomitantly with propranolot in five nomal volunteers ro@_u!led
in increased propranclol levels in alt subjects and bicavailability of
propranciol was increased approximately 50%. lp _vitro‘ Dfopfanml ap-
pears to be displaced from its binding sites by diltiazem. I combination
therapy is inftiated or withdrawn in conjunction with propranolol, an ad-
justment in the propranolof dose may be waranted (see WARNINGS].
Clmetidine. A study in six heafthy volunteers has shown a significant

lled &

content breakfast, the extent of diltiazem plion was not atfected,
Tow, however, occured slightly earlier. The apparent elimination half-life
atter single or multiple dosing is 4 to 9.5 hours (mean 6.5 hours).
Tiazac® demonsirates non-inear pharmacokinetics. As the daily dose of
Tiazac® capsules is increased from 120 lo 540 mg, there was a more
than praportional increase in dittiazem plasma concentrations as evidenced
by an increase of AUC, Cw and Co of 6.8, 6 and 8.6 times, respectively,
for a 4.5 times increase in dose.

INDICATIONS AND USAGE

Hypertension:

Tiazac® is indicated for the freatment of hypertension. It may be used

alone o in combination with other antibypx i licati

Chronic Stable Angina:

Tiazac® is indicated for the treatment of chronic stable angina.

CONTRAINDICATIONS

Diltiazem is contraindicated in (1) patients with sick sinus syndrome ex-

cept in the presence of a functioning iculas p: ke, (2) patients

with second- or third-degree AV block except in the presence of a func-

lioning ventricular pacemaker, (3) patients with severe hypotension {less
- than 90 mm Hyg systolic), (4) patients who have demonsirated hypersen-

sitivity to the drug, and (5) patients with acute myocardial infarction and

pulmonary congestion documented by x-ray on admission,

in peak diliazem plasma tevels (58%) and area<undef~mecywe
{53%) after a 1-week course of cimetidine 1200 mg per day _arvqlg snr}g&e
dose of diltiazem 60 mg. Ranitidine prod d smalles, gnificant in-
creases. The effect may be mediated by cimetidine's known inhibition of
hepatic cylochiome P-450, the enzyme system rW for the first-
pass melabolism of ditiazem. Patients currently receiving dalttazem therapy
should be caretully monitored for a change in pharmacologlpal effect when
initiating and discontinuing therapy with cimetidine. An adjustment in the
dilfiazem dose may be warranted. o
Digitalis. Administration of dittiazem hydrocfﬂmde with digoxin in 24
healthy male subjects increased plasma digon memp\ms approx-
malely 20%. Another investigator found no increase in digoxin leve(s_ n
12 patients with coronary anery disease. Since lhgr_e have been confiict-
ing results regarding the effect of digoxin levels, it is recommended that
digoxin tevels be monilored when iniliating, adjusting, and discontinuing
dittiazem hydrochioride therapy 10 avoid possible ovef- of under-dighla-
2ation {see WARNINGS). 3
Anesthetics. The depression o cardiac conractifity, wf\duchvny, a_nd
automaticity as well as the vascular dilabion associated with anesthetics
may be potentiated by calcium channel blockers. When used ConComi-
tantty, anesthetics and calCium blockers should be titrated caretully.




i between ditiazem and
ine. A pharmacokinetic interaclion
(c:yy:\:)(:’.:gz:enehas bezn observed during studies mnvolving renal a‘nd car-
{ } and cardiac transplani recipients, a re-
diac transplant patients. In renal ! N >
f tfrom 15% to 48% was necessary
duclion of cyclosporine dose 1anging e eeen oir
tain cyclosporine rough concentralions S ‘
r;al;r}:e aldd|!¥on omluazem. If these agents are 1o be admrnlslered'con;\;rn
rently, cyclosporine concentrations shoutd be monilored, especially wi
dnh'\az.em therapy is initiated, adjusted. of discontinued, ] ;
The etlect of cyclosporine oft gitiazem plasma concentralions has n
been evaluated
i isiralion of dittiazem with
zepine.  Concomitant administra
E:r;:r’\'e\;epir:\e has been reporied to result in e!evalegi serum levels of
carbamazepine (40% 10 72% increase), resuiting in loxicity in some dc::sesei
Patients teceiving these drugs concurrently shouid be monitored for
) drug Interaction.
:):O'B'T“a : J is, impai t of Fertility. A 24-month stude(1
‘m.rzls a=l oral dosage levels of up lo 100 mg/kgiday and a :1J£nrtlo
study in mice at oral dosage levels ol vp to 30 mgkg/day sho ©
evidence of carcinogenicity. There was also no mutagbemlcew;s%si M
h i tro in baclena. -
itro of in vivo in mammalian cell assays of 0 vi !
;I::ce of impaired ferliity was observed in a sludy performed in male
and female rats at oral dosages otupto \Dﬂrmglkglday. "
Pregnancy. Category C. Reproduction sh;d::s h:ve :;:\?; c't’:;:u? d IG
¥ ts. and rabbits. Adminisiralion of doses 1/
::::s. (?ep‘ending on species) the upper limit of the g|kmum gz:]a)g': :;r“;geg
i i .d. lor a 60 kg pa
in clinical trials (480 mg q.d. or 8 mg/kg g. outed
i i hese sludies revealed, in one species
in embryo and fetal fethality. Tl ) o etina
nsity fo cause abnormalities of the skeleton, , retina,
:xr:mlm\guee" ¥ pm:so ongsetved were reductions in early mc!mdual pup ywe}ghts
and pup su.rvival prolonged delivery and increased incidence of stifibiths.
There are no wéll-comrolied studies in pregnanl women; lherg(lorl:a, :es(?‘
ditiazem hydrochloride in pregnant women only if the potential bex
justi isk 1o the tetus.
justifies the potentil risk ‘ A
Mursing Mothers. Difiazem is excreted in human vrmlkA One report ‘:ug“
gests that concentrations in breas! milk may approximate serum levels. .
use of Tiazac® is deemed essential, an alternative method of infant feed-
ing shoukd be instituted.
Pediatric Use. Safely and eftectiveness in children have nol been estab-
lished.
ADVERSE REACTIONS ‘ .
Serious adverse reactions have been rare in sludies with Tiazac®, :sl
well as with other diltiazem formulations. 1t should be recognized tha
patients with impaired ventricular funclion and card»ag conduction abnor-
malities have usually been excluded from these studies. A lotal of 256
hyperlensives were treated for between 4 and B weeks; a tolat of 207
patients with chronic stable angina wefe Irealeq for 3 week; with dose_s
of Tiazac® ranging from 120-540 mg once daity. Tw? patiems expen-
enced first-degree AV block al 540 mg dose. The following table presents
the most common adverse reactions, whether of no_( drug-relaled, ie-
ported in placebo-controlied trials in patients receiving Tiazac® up to
360 mg and up 10 540 mg with rates in placebo patients shown for compark-
son

MOST COMMON ADVERSE EVENTS
IN DOUBLE-BLIND PLACEBO-CONTROLLED

HYPERTENSION TRIALS®
Placebo . Tiazac®
’ Upto
360 mg 480-540mg
Adverse Events n=57 n=149 n=48
(COSTART Term) * pts (%) # pts (%) ¥ pts (%)
edema, peripheral 1) 8 (9 7 {15)
dizziness LIt 6 (4) 2. (4)
vlasodilalion 12 5 {3) 12y
dyspepsia 0 (0) 719 0(0)
pharyngitis 2 (4) 3 (2) 3 (6)
rash 0 {0) 3 6 {0
infection 2 @) 2 (1) 3 (6)
diarthea o (0 2.1 1)
palpitations 0 (0) 2 () 112)
NEvoUsSness 0 (0) 3 (2 0 (0}

MOST COMMON ADVERSE EVENTS
IN DOUBLE-BUIND PLACEBO-CONTROLLED
ANGINA TRIALS'

Placebo _ Tazac®

Upto

360 mg 540 mg
Adverse Events n=50 n=158 n=49
(COSTART Term) ¥ pis (%) wpts (%) #pts (%)
headache 1) 13 (8) ;m)
edema, peripheral 1) 32
pain pew 1{2) 10 (6) 3 (6)
dizziness 0 (0) 5 (3 5 (10)
asthenia o (0 1 {1) 2 (4)
dyspepsia 0 (0) 2 36
dyspnea 0 10 3(6)
bronchitis 0 (0) 1 2 (4)
AV block 0 {0) 0 (0 2 (4
intection 0 (0) 2 (8 : :3;
fiu syndrome [N ()] [V
coué'fd increase 0 {0) 2 (1) 1(2)
exbasysioles (U] 0 {0) 1)
gout 0 (0} 2 {1 1(2)
myalgia 0 (0 0 () 12
impotence 0 (0) 0 (0) 1{2)
conjunclivitis 0 {0) 0 (0) 1)
rash 0 {0) 2N 1)
abdominal entargement o (0 0 {0) 1 (2)

* Adverse events occurring in treated patients at 2% of more Ihan placebo-
treated patients.

In addition, the foflowing evenls have been reported infrequently (less

AN 2} 1N CHNICA) Tnars wim otner diltiazem products

Cardiovascular. Angina, amhythmia, AV block (second- or third-degree),
bundie branch block, congestive heart tailure, ECG abnormalities,
hypotension, palpitations, syncope, tachycardia, ventricular exlrasysto-
les

Nervous System. Abnormal dreams, amnesia, depression, gait abnor-
malty, hallucinations, insomnia, nervousness, paresthesia, personality
change, somnolence, tinnitus, tremor.

Gastrointestinal. Anorexia, consbpation, diarthea, dry mouth, dysgeusia,
mild elevations of SGOT, SGPT, LDH, and alkaline phosphatase (see he-
patic warnings), nausea, lhirst, vomiting, weight increase.

Dy logical. Petechiae, ph ivity, prurilus.

Other. Albuminuria, allergic reaclion, amblyopia, asthenia, CPK increase,
crystalluria, dyspnea, edema, epistaxis, eye iritation, headache,
hyperglycemia, hyperuncemia, impotence, muscle cramps, nasal con-
gestion, neck ngidity, noctuna, osteoarticutar pain, pain, potyuria, rhinitis,
sexual difficulties, gynecomaslia.

In addition, the following postmarketing evenis have been reported infre-
quently in patienls receiving diliazem hydrochloride: alopecia, erythema
multiforme, exfolialive dermatitis, Stevens-Johnson syndrome, toxic epi-
dermal necrolysis, extrapyramidal symploms, gingival hyperplasia,
hemolytic anemia, increased bleeding time, leukopenia, purpura,
retinopathy, and thrombocytopenia. In addition, events such as myocar-
dial infarction have been observed which are not readily distinguishable
from the natural history of the disease in these palients. A number of
well-documented cases of generalized rash, characlerized as
leukocytoclastic vascuiilis, have been reported. However, a definilive cause
and eflect relationship between these events and diltiazem hydrochtoride
therapy is yel to be established

OVERDOSAGE

The oral LD50's in mice and rals range from 415 to 740 mg/kg and from
560 to 810 my/kg, respectively. The intravenous LD50's in these species
were 60 and 38 mg/kg, respectively. The oral LD50 in dogs is considered
to be in excess of 50 mg/kg, while lethality was seen in monkeys al 360
mg/kg.

The loxic dose in man is not known. Due to exiensive metabofism, blood
levels after a standard dose of diltiazem can vary over tenfold, limiting the
usefulness of blood levels in overdose cases. There have been 29 re-
ports of diltiazem overdose in doses ranging from less than 1 gm to 10.8
gm. Sixteen of these reports invotved multiple drug ingestions. Twenty-
two reports indicated patients had recovered from diltiazem overdose rang-
ing from fess than 1 gm to 10.8 gm. There were seven reports with a fatal
outcome; although the amount of diltiazem ingested was unknown, mul-
fiple drug ingestions were confirmed in six of the seven reports.

Events observed following diltiazem overdose included bradycardia,
hypotension, heart block, and cardiac failure. Most reports of overdose
described some supporlive medical measure andfor drug treatment.
Bradycardia Irequently responded faverably to atropine as did heart block,
although cardiac pacing was also frequently ulilized to treat heart block.
Fiuids and vasopressors were used to mainlain blood pressure, and in
cases of cardiac lailure, inotropic agenls were administered. In addition,
some patients received treatment with ventilatory suppont, activated char-
coal, and/or intravenous calcium. Evidence of the eflectiveness of intra-
venous calcwm admimistration 1o reverse the pharmacological elects of
ditiazem overdose was conflicling.

In the evenl of overdose or exaggerated response, appropriate supportive
measures should be employed in addition to gastroinlestinal deconlami-
nation. Diltiazem does not appear to be removed by peritoneal or
hemodialysis. Based on the known pharmacological effects of dittiazem
and/or reported clinical expetiences, the lollowing measures may be con-
sidered:

Bradycardia: Administer alropine (0.60 lo 1.0 mg). If there is no re-
sponse to vagal blockage, administer isoproterenol cautiousty.
High-Degree AY Block: Treal as for bradycardia above. Fixed high-de-
gree AV block should be reated with cardiac pacing.

Cardiac Failure: Administer inolropic agenis (isoproterenol, dopamine,
of dobutamine) and diuretics.

Hypotension: Vasopressors (e.g. dopamine or levarterenol bitartrate).
Aclual treatment and dosage should depend on the severity of the clinical
siluation and the judgment and experience of the trealing physician,

In a lew reported cases, overdose with calcium channel blockers has
been associaled with hypotension and bradycardia, initially refractory to
atropine but becoming more responsive 1o this treatment when the pa-
tients received large doses (close to 1 gram/hour lor more than 24 hours)
of caicium chloride.

Due 1o extensive metabolism, plasma concentrations after a standard dose
of diltiazem can vary over tenlold, which significantly fimits their vaiue in
evaluation cases of overdosage.

Charcoal hemoperfusion has been used successfully as an adjunct therapy
to hasten drug efimination. Overdoses with as much as 10.8 gm of orat
diltiazem have been successtully treated using appropriate supportive care.
DOSAGE AND ADMINISTRATION

Hypertension: Dosage needs to be adjusled by titration to individual pa-
lienl needs. When used as monotherapy, usual starting doses are 120 to
240 mg once daily. Maximumn anlihypentensive eftect is usually observed
by 14 days of chronic therapy; therelote, dosage adjusiments should be
scheduled accordingly. The usual dosage range studied in clinical triafs
was 120 to 540 mg once daily. Current clinical experience with 540 mg
dose is limited; however, the dose may be increased 1o 540 mg once
daily.

Angina: Dosages for the treaiment of angina shouid be adjusted to each
patient's needs, starting with a dose of 120 mg to 180 mg once daily.

Individual patients may respond to higher doses of up to 540 mg once
daity When necessary, litration shoutd be carried oul over 7 1o 14 days

Concomitant use with Other Cardiovascular Agents.

1. Subhingual Nitroglycerin may be laken as required to abort acute angi-
nal attacks during diltiazem hydrochloride therapy.

2. Prophylactic Nitrale Therapy - Diltiazem hydrochioride may be safely
co-administered with shorl- and long-acting nitrates

nyperiensive OF anginai patients who are Irealed with other formulations
of dittiazem can safely be switched to Tiazac® capsules at the neares!
equivalent fotal daily dose. Subsequent titration to higher or lower doses

may, however, be necessary and should be initiated as clinically indi-
cated

HOW SUPPLIED
Tiazac® {diltiazem hydrochloride) Extended-release Capsules
Strength  Description Quantity NDC#
120 mg  #3 lavenderflavender capsule 30's 0456-2612-30
imprinted: Tiazac 120 90's 0456-2612-90
1000's  0456-2612-00
HUD's  0456-2612-63
180mg  #2 whitelblue-green capsule 30's 0456-2613-30
imprinted: Tiazac 180 90's 0456-2613-30

1000's 0456-2613-00

HUD's 0456-2613-63

240 mg  #1 blue-greenlavender capsule  30's 0456-2614-30
imprinted: Tiazac 240 90's 0456-2614-90

1000's  0456-2614-00

HUD's  0456-2614-63

300 mg  #0 whitelavender capsule 30's 0456-2615-30
imprinted: Tiazac 300 90's 0456-2615-90

1000's 0456-2615-00

HUD's  0456-2615-63

360 mg  #0 blue-greenblue-green capsule  30's  0456-2616-30
imprinled: Tiazac 360 90's 0456-2616-90

1000's 0456-2616-00

HUD's 0456-2616-63

420 mg  #00 while/while capsute 0's 0456-2617-30
imprinted: Tiazac 420 90's 0456-2617-90

1000's  0456-2617-00

Storage conditions:  Store at controlled room lemperature
20°-25°C (68°-77°F).
Avoid excessive humidity.

Rx Only.

Manutactured by:

Biovail Laboratories Inc.

Carolina, Puerto Rico
Encapsulated and Made in Canada

Manutactured for:

Forest Pharmaceuticals, Inc.
Subsidiary of Forest Lab ies, Inc.
Si. Louis, Missouri 63045

Rev: 08/38 LB-0001-05



CENTER FOR DRUG EVALUATION AND RESEARCH
APPROVAL PACKAGE FOR:

APPLICATION NUMBER
20-401/S-013

Approvable Letter



AUG 2 8 1998

NDA 20-401/8-013

Biovail Laboratories Incorporated
c/o Keller and Heckman
Attention: Mr. John Dubeck
Suite 500 West

1001 G Street N.W.

Washington, D.C. 20001

Dear Mr. Dubeck:

Please refer to Biovail’s supplemental new drug application dated February 27, 1998, received
March 2, 1998, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Tiazac (diltiazem hydrochloride) Capsules, 120, 180, 240, 300, and 360 mg.

We acknowledge receipt of your submissions dated June 4, 15, 17, 24, and 26; July 16; and
August 19 and 21, 1998. The user fee goal date for this application is September 2, 1998.

This supplement provides for a new dosage strength, 420 mg Capsules.

We have completed the review of this application, as amended, and it is approvable. Before this
application may be approved, however, it will be necessary for you to address the following:

1. Please revise the commercial product stability commitment as follows:

The first three commercial production lots will be placed on stability at
S “with testing performed at -
months on all package presentations (30, 90, and 1000 capsules). After the initial
year, at least one production batch will be added to the stability program at .
on all package presentations (30, 90, and 1000 capsules).

2. Please revise the certificate of analysis for the drug product to be identical to the quality
standard specifications and test methods, e.g., the dissolution specification should include
the range at each test interval.

3. Please use the same dissolution method and specifications for the 420 mg strength as
approved in NDA 20-401 for the other strengths.

In addition, it will be necessary for you to submit final printed labeling (FPL) for the drug. The
labeling should be identical in content to submitted draft labeling (package insert, immediate
container and carton labels submitted February 27, 1998).



NDA 20-401/5-013
Page 2

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

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

If additional information relating to the safety or effectiveness of this drug becomes available
before we receive the final printed labeling, revision of that labeling may be required.

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

This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic
Act if it is marketed with this change prior to approval of this supplemental application.

If you have any questions, contact David Roeder, Regulatory Health Project Manager, at
(301) 594-5313.

Sincerely,

N
5\ o 2818
Kasturi Srierasachar, Ph.D.
Chemistry Team Leader, DNDC 1
Division of Cardio-Renal Drug Products, (HFD-110)
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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UG 26 1998
CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA:20-401 (SCF-013). Submission Date: August 19, 1998.
Diltiazem Capsules.

Tiazac® Capsules

Biovail Corporation.

Reviewer: Patrick J Marroum.

Type of submission. Amendment to a request for a biowaiver for a new dosage strength.

Background:

Tiazac 1s a once a day diltiazem product approved for the treatment of hypertension.

Currently the approved strengths are the 120, 180, 240, 300 and 360 mg. The sponsor is planning to
introduce a new higher strength of 420 mg.

Since the sponsor has developed a level A correlation of acceptable quality, an in vivo bioavailability
waiver for this new strength based on comparability of dissolution profiles in the approved media was
requested by the firm on February 27, 1998 and was granted by the Office of Clinical Pharmacology
and Biopharmaceutics on June 22, 1998. It was discovered subsequently that the dissolution data
submitted by the firm was generated using a different dissolution method namely USP basket at
rpm in ' of water. The sponsor was asked to resubmit the dissolution data in the approved
dissolution method for this product.

Enclosed in Appendix I are the dissolution data that were requested for the new strength in the
approved medium using the approved method.

Results:

Figure 1 shows the dissolution profiles for 6 units of the 420 mg new strength while Tables 1 and 2
summarizes the dissolution values at each time point tested for the individual capsules.

From the results submitted (see Table 3 for the dissolution data using the basket method), it can be
seen that the dissolution results using the  ** method are practically identical to the dissolution
results obtained using the _ “method. Table 4 gives a comparison of the dissolution results from
the 2 different methods.

Comment to the Chemist:
Since the sponsor used a different dissolution methodology without the Agency’s consent, the
Division of Pharmaceutical Evaluation I suggests that an inspection of the manufacturing facility be

undertaken.

Recommendation:

TVNIDIYO NO
AVM SIHL S¥yIddV



In view of the fact that an acceptable level A . * for this product has been established and the
dissolution profiles are similar across the different strengths in the approved medium where the
correlation exists, the Office of Clinical Pharmacology and Biopharmaceutics recommends granting
an in vivo bioavailability waiver for the new 420 mg strength of Tiazac capsules. Moreover, the
Office recommends the same dissolution methodology with the same dissolution specifications for
the 420 mg strength as approved in the original application. Any modification of the methodology
should be approved by the Agency before implementation. o l
9

Patrick J Marroum Ph D. //’7 J//f///

RD/FT initialed by M. Mehta PhD " .S;g_ A / 5%/ 48

cc: NDA 20-401, HFD 110, HFD 860 (Marroum), Chron, Drug, HFD 19 (FOI), CDER Central
Document room (attention: Mrs Barbara Murphy).
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA:20-401 (SCF-013). Submission Date; February 27, 1998..
Diltiazem Capsules.

Tiazac® Capsules
Biovail Corporation.

Reviewer: Patrick J Marroum.

Type of submission: Request for a biowaiver for a new dosage strength.

Background:

Tiazac is a once a day diltiazem product approved for the treatment of hypertension.

Currently the approved strengths are the 120, 180, 240, 300 and 360 mg. The sponsor is planning to
introduce a new higher strength of 420 mg.

Since the sponsor has developed a level A correlation of acceptable quality, an in vivo bioavailability

waiver for this new strength based on comparability of dissolution profiles in the approved media
using the approved dissolution method is requested by the firm.

TYNIDINO NO
VM SIHL S¥Y3da¥

Results:

Figures 1 to 5 show the comparative dissolution profiles of the 420 mg new strengths vs the existing
120m 180, 240 300 and 360 mg. Tables 1 to 5 show the data corresponding to Figures 1 to 5.
The results show that the 420 mg new capsule strength has the same in vitro dissolution profile as the
existing strengths and thus is expected to exhibit the same behavior in vivo.

Recommendation:

The Office of Clinical Pharmacology and Biopharmaceutics recommends granting an in vivo
bioavailability waiver for the new 420 mg strength of Tiazac capsules.

/8/

—
Patrick J Marroum Ph.D. s/t é/// 77 7

)

RD/FT initialed by A Parekh PhD__ f’ .

é /L?// ?p
cc: NDA 20-401, HFD 110, HFD 860 (Marroum), Chron, Drug, HFD 19 (FOI), CDER Central
Document room (attention: Mrs Barbara Murphy).
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AUG 28 1998

CHEMIST'S REVIEW 1. ORGANIZATION 2. NDA Number
HFD-110 20-401
3.Name and Address of Applicant (City & State) 4.Supplement(s)
Biovail Laboratories Incorporated Number(s)Date(s)

#34 Iturregui Avenue, SABANA ABJAJO, Carolina, Puerto Rico 00983 SCF-013 2-Feb-98

5. Drug Name 6.Nonproprietary Name 7.Amendments&Other
TiazacTM Diltiazem Hydrochloride (reports, etc) - Dates
S-013 amendment
04-Jun-98;15-Jun-98
24-Jun-98; 26-Jun-98
16-Jul-98; 19-Aug-98

21-Aug-98

8. Supplement Provides For:
A new dosage strength a 420 mg capsule.
9. Pharmacological Category 10.How Dispensed: RX [ |} Related DMF(s)

Antihypertensive Agent [- ]
12. Dosage Form(s) 13.Potency(ies) mg
Capsules extended release 120, 180, 240, 300, 360
14. Chemical Name and Structure 15.Record/Report
1,5-Benzothiazepin-'4(5H)-one, 3-(aceyloxyl)-5-[2-(dimethylamino)ethyl]- | CurrentlyReviewed
2,3-dihydro-2-(4-methoxyphenyl)-monhydrochloride, (+)-cis- X7

L Jves L——]No

16. Comments: See page 2.

17. Conclusions and Recommendations: Recommend an approvable letter be issued for S-013
pending the receipt of final printed labeling and applicant should:
1- Revise the commercial stability commitment as follows:

The first three commercial production lots will be placed on stability at and
with testing performed at months on all package
presentatnons (30, 90, and 1000 capsules.)
After the initial year, at least one production batch will be added to the stability program at
on all packaging presentations (30, 90, and 1000 capsules.)

1- Revise the certificate of analysis for the drug product to be identical to the quality standard
specifications and test methods e.g. the dissolution specification should include the range at each
test interval.

2-  Use the same dissolution method and specifications for the 420 mg strength as approved in the
NDA 20-401 for the other strengths.

Reviewer: Kathleen Jongedyk Signature %l Completed: 26-Aug-98
Distribution : [ - ro ’, ™
L Original Jacket u Reviewer L Div_File L4 CSO

e
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CHEMIST'S REVIEW | 1. ORGANIZATION 2. NDA Number
HFD-110 20-401

3.Name and Address of Applicant (City & State) 4.Supplement(s)
Biovail Laboratories Incorporated Number(s)Date(s)
#34 Iturregui Avenue S-013 Feb. 27, 1998
SABANA ABJAJO, Carolina, Puerto Rico, U.S.A. 00983

5. Drug Name 6.Nonproprietary Name 7.Amendments& Other
TiazacTM Diltiazem Hydrochloride (reports, etc) - Dates

S-013 Suppl. Amendments
S-013(AC) Sept. 15, 1998
S-013/FPL Sept. 15, 1998

8. Supplement Provides For:
A new dosage strength)a 420 mg capsule.

9. Pharmacological Category 10.How Dispensed 11 RelatedIND(s)/NDA(s)
Antihypertensive Agent X /DMF(s)
[_J D OTC
12. Dosage Form(s) 13. Potency(ies) mg
Capsules extended release 120, 180, 240, 300, 360
14. Chemical Name and Structure Record/Report

1,5-Benzothiazepin-'4(5H)-one, 3-(aceyloxyl)-5-[2-(dimethylamino)ethyl]- | CurrentlyReviewed
2,3-dihydro-2-(4-thoxyphenyl)-monhydrochloride, (+)-cis- @ D
Yes No

16. Comments:

September 15, 1998 Final printed labeling submitted is acceptable from the standpoint of CMC
information. See page 2

17. Conclus:ons and Recommendations: Recommend an approval letter be issued upon concurrence
of the med|al reviewer for the package msendxmz(,a

18. REVIEWER
Name | Signature ., | Completed
Kathleen Jongedyk ’5' October 1, 1998

Distribution : i
L Original Jacket L Reviewer uDiv. File L CSO

s

O,(
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RHPM Review of Final Printed Labeling

Applicatiz)n:

Applicant:
Letter Date:

Receipt Date:

Review

NDA 20-401/5-013
Tiazac (diltiazem HCI) Capsules

Biovail Laboratories Incorporated
September 15, 1998

September 21, 1998

-,

0CT | 6 iqon

NDA 20-401/S-013 provides for a new dosage strength, 420 mg capsules. Although this is a higher strength than
what is currently available, it does not change the maximum recommended dose, which is 540 mg. An approvable
letter was issued on August 28 1998. The sponsor submitted final printed labeling in a submission dated September

15, 1998.

The labeling has been revised as follows:

e Under DESCRIPTION, “420” has been added to the list of available strengths.

¢  Under HOW SUPPLIED, information about the new dosage strength has been added.

e  An editorial change was made under ADVERSE REACTIONS. The footnote, “*Adverse events occurring in
treated patients at 2% or more than placebo-treated patients” had originally followed each of the two tables. In

this supplement, the footnote following the first table was deleted so that the footnote following the second
table would refer to both tables.

The final printed labeling is identical in content to the draft labeling. Provided that the Chemist is satisfied with the
firm’s response to other deficiencies outlined in the approvable letter, the supplement should be approved.

A

YL INAR AL N

N

/S/

M T

David Roeder

Regulatory Health Project Manager

dr/9-28-98
cc: NDA 20-401
HFD-110

HFD-110/DRoeder/SBenton



