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DESCRIPTION

DETROL Tablets contain tolterodine tartrate. The
active moiety, tolterodine, is a muscarinic recep-
tor antagonist. The chemical name of tolterodine
tartrate is (R)-N,N-diisopropyl-3-(2-hydroxy-5-
methylphenyl-3-phenylpropanamine L-hydrogen
tartrate. The empirical formula of tolterodine tar-
trate is CygH3;NO7, and its molecular weight is
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475.6. The structural formula of tolterodine
tartrate is represented below:

NYCH;, HO‘?H
CH, COOH

Toiterodine tartrate is a white, crystalline pow-
der. It is soluble at 12 mg/mL in water at room
temperature and is soluble in methanol, slightly
soluble in ethanol, and practically insoluble in
toluene.

DETROL Tablets for oral administration contain
10or 2 mg of tolterodine tartrate. The inactive
ingredients are colloidal anhydrous silica, calcium
hydrogen phosphate dihydrate, celiulose micro-
crystalline, hydroxypropy! methyicellulose, mag-
nesium stearate, sodium starch glycolate (pH 3.0
to 5.0), stearic acid, and titanium dioxide.

CLINICAL PHARMACOLOGY

Tolterodine is a competitive muscarinic recep-
tor antagonist. Both urinary bladder contraction
and salivation are mediated via cholinergic mus-
carinic receptors. In the anesthetized cat, toltero-
dine shows a selectivity for the urinary bladder
over salivary glands; however, the clinical rele-
vance of this finding has not been established.

After oral administration, tolterodine is metab-
olized in the liver, resulting in the formation of
the 5-hydroxymethy! derivative, a major pharma-
cologically active metabolite. The 5-hydroxy-
methyl metabolite, which exhibits an antimus-
carinic activity similar to that of tolterodine,
contributes significantly to the therapeutic
effect. Both tolterodine and the 5-hydroxymethyi
metabolite exhibit a high specificity for mus-
carinic receptors, since both show negligible
activity or affinity for other neurotransmitter
receptors and other potential cellular targets,
such as calcium channels.

Tolterodine has a pronounced effect on bladder
function in healthy volunteers. The main effects
following a 6.4-mg single dose of tolterodine
were an increase in residual urine, reflecting an
incomplete emptying of the bladder, and a
decrease in detrusor pressure. These findings are
consistent with a potent antimuscarinic action on
the lower urinary tract.

Pharmacokinetics
Absorption: In a study of 14C-tolterodine in
heaithy volunteers who received a 5-mg oral
dose, at least 77% of the radiolabeled dose was
absorbed. Tolterodine is rapidly absorbed, and
maximum serum concentrations (Cmax) typically
occur within 1 to 2 hours after dose administra-
tion. The pharmacokinetics of tolterodine, ;&s_gd
p

OHH,C__CH, COOH
]
O W T &r—on
H,C

0n Cmax and area under the concentration- Re
curve (AUC) determinations, are dose-prdpor-
tional over the range of 1 to 4 mg.

Effect of Food: Food intake increases the
bioavailability of tolterodine (average increase
53%) and does not affect the levels of the 5-
hydroxymethy! metabolite in extensive metabo-
lizers. This change is not expected to be a safety
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concern and adjustment of dose is not needed.
Distribution: Tolterodine is highly bound to
plasma proteins, primarily aq-acid glycoprotein.
Unbound concentrations of toiterodine average
3.7%+0.13% over the concentration range
achieved in clinical studies. The S-hydroxymethy!
metabolite is not extensively protein bound, with
unbound fraction concentrations averaging
36%+4.0%. The blood to serum ratio of toltero-
dine and the 5-hydroxymethy! metabolite aver-
ages 0.6 and 0.8, respectively, indicating that
these compounds do not distribute extensively
into erythrocytes. The volume of distribution of
tolterodine following administration of 3 1.28-mg
intravenous dose is 113 +26.7 L.

Metabolism: Tolterodine is extensively metabo-
lized by the liver following oral dosing. The pri-
mary metabolic route involves the oxidation of
the 5-methyl group and is mediated by the cyto-
chrome P450 206 and leads to the formation of a
pharmacologically active 5-hydroxymethy!
metabolite. Further metabolism reads to forma-
tion of the S-carboxylic acid and N-dealkylated 5-
carboxylic acid metabolites, which account for
51% +14% and 29% +6.3% Of the metabolites
recovered in the urine, respectively.

Variability in lism: A subset (about 7%) of
the population is devoid of cytochrome
P450 206, the enzyme responsible for the forma-
tion of the 5-hydroxymethy! metabolite of
tolterodine. The identified pathway of metabo-
lism for these individtrals, referred to as “poor
metabolizers,” is dealkylation via cytochrome
P450 3A4 to N-dealkylated tolterodine. The
remainder of the popuiation is referred to as
‘extensive metabolizers.” Pharmacokinetic
studies revealed that tolterodine is metabolized
at a slower rate in poor metabolizers than in
extensive metabolizers; this results in significantly
higher serum concentrations of tolterodine and
in negligible concentrations of the S-hydroxy-
methyl metabolite. Because of differences in the

_protein-binding characteristics of tolterodine and

the S-hydroxymethy! metabolite, the sum of
unbound serum concentrations of tolterodine
and the 5-hydroxymethyl metabolite is similar in
extensive and poor metabolizers at steady state.
Since tolterodine and the 5-hydroxymethyl
metabolite have similar antimuscarinic effects,
the net activity of DETROL Tablets is expected to
be similar in extensive and Poor metabolizers.
Excretion: Following administration of a 5-mg
oral dose of 4C-tolterodine to healthy volun-
teers, 77% of radioactivity was recovered in urine
and 17% was recovered in feces. Less than 1%
(<2.5% in poor metabolizers) of the dose was
recovered as intact tolterodine, and 5% to 14%
(<1% in poor metabolizers) was recovered as the
active 5-hydroxymethyl metabolite. Most of the
radioactivity was recovered within the first 24
hours, which is consistent with the apparent haif-
life of tolterodine: 1.9 to 3.7 hours in pharmaco-
kinetic studies.

A summary of mean (+ standard deviation)
pharmacokinetic parameters of tolterodine and
the 5-hydroxymethyl metabolite in extensive (EM)
and poor (PM) metabolizers is provided in the fol-
lowing table. These data were obtained following
single- and multiple-doses of tolterodine 4 mg
administered twice daily to 16 healthy male sub-
jects (8 EM, 8 PM).
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Tolterodine 5-Hydroxymethyi Metabolite
Phenotype € max Cinax® Cavg® t1/2 CL/F tmax Cmax" Cavg® ty/2
(CYP2D6) (h) (pg/L) {ug/L} ) (L/h) (h) (ug/L} (ug/Li th)

Single-dose

EM 16£15 ) 16412 | 050+0.35 2.0+0.7 5344697 18+14 18107 | 0624026 | 3 1:07

PM 1.4+05 | 10+4.9 83143 6.5+1.6 1717 3 -t - - ~
Multiple-dose

EM 12105 | 26428 | 0.58+054 | 2.2:04 | 415+377 1.2+05 24213 { 092+046 | 2904

PM 1.9+1.0 | 19475 12451 9.6:15 11242 - - - -

D
A

* Parameter was dose-normalized from 4 mg to 2 mg.

Cimax = Maximum plasma concentration: tmax = Time of occurrence of C,p,,.:
Cavg = Average plasma concentration: t1,2 = Terminal elimination half-life; CL/F = Apparent oral Clearance

t - = not applicable.

Pharmacokinetics in Special Populations
Age: In Phase 1, multiple-dose studies in which
tolterodine 2 mg was administered twice daily,
serum concentrations of tolterodine and of the
S-hydroxymethy! metabolite were similar in
healthy elderly volunteers (aged 64 through 80
years) and healthy young volunteers (aged less
than 40 vears). in another Phase 1 study, elderly
volunteers (aged 71 through 81 years) were given
tolterodine 1 or 2 mg twice daily. Mean serum
concentrations of tolterodine and the 5-hydroxy-
methyl metabolite in these elderly volunteers
were approximately 20% and 50% higher, respec-
tively, than reported in young healthy volunteers.
However, no overall differences were observed in
safety between older and younger patients in
Phase 3, 12-week, controtled clinical studies;
therefore, no dosage adjustment is recom-
mended (see PRECAUTIONS, Geriatric Use).
Pediatric: The pharmacokinetics of toiterodine
have not been established in pediatric patients.
Gender: The pharmacokinetics of tolterodine
and the 5-hydroxymethy! metabolite are not
influenced by gender. Mean Cmax Of tolterodine
(1.6 pg/L in males versus 2.2 pg/L in females) and
the active S5-hydroxymethyl metabolite (2.2 pg/L
in males versus 2.5 ug/L in females) are similar in
males and females who were administered
tolterodine 2 mg. Mean AUC values of tolterodine
(6.7 ug/L in males versus 7.8 pg/L in females) and
the 5-hydroxymethyl metabolite (10 ug/Lin males
versus 11 ug/L in females) are also similar. The
elimination half-life of tolterodine for both males
and females is 2.4 hours, and the half-life of the
5-hydroxymethyl metabolite is 3.0 hours in
females and 3.3 hours in males.

Race: Pharmacokinetic differences due to race
have not been established.

Renal Insufficiency: The pharmacokinetics of
tolterodine in patients with renal insufficiency
have not been evaluated. The renal excretion of
tolterodine and the 5-hydroxymethyl metabolite
are negligible, and a decrease in total body clear-
ance is not expected in patients with renal insuffi-
ciency. However, patients with renal impairment
should be treated with caution.

Hepatic Insufficiency: Liver impairment can
significantly alter the disposition of tolterodine.
In a study conducted in cirrhotic patients, rﬁce‘
elimination haif-life of tolterodine was longertir
cirrhotic patients (mean, 8.7 hours) than in
healthy, young and elderly volunteers (mean, 2 to
4 hours). The clearance of orally administered
tolterodine was substantially lower in cirrhotic
patients (1.1 +1.7 L/h/kg) than in the healthy voi-
unteers (5.7 £3.8 L/h/kg). Patients with signifi-
cantly reduced hepatic function should not

receive doses of DETROL greater than 1 mg twice
daily (see PRECAUTIONS, General).

Drug-Drug Interactions

Fluoxetine: Fluoxetine is a selective serotonin
reuptake inhibitor and a potent inhibitor of cyto-
chrome P450 206 activity. In a study £o assess the
effect of fluoxetine on the pharmacokinetics of
tolterodine and its metabolites, it was observed
that fiuoxetine significantly inhibited the metabo-
lism of tolterodine in extensive metabolizers,
resulting in a 4.8-fold increase in tolterodine AUC.
There was a 52% decrease in Cmax and a 20%
decrease in AUC of the S-hydroxymethyl metabo-
lite. Fluoxetine thus alters the pharmacokinetics
in patients who would otherwise be extensive
metabolizers of toltergdine to resemble the
pharmacokinetic profile jn poor metabolizers. The
sums of unbound serum concentrations of
tolterodine and the 5-hydroxymethyl metabolite
are only 25% higher during the interaction. No
dose adjustment is required when DETROL and
fluoxetine are coadministered.

Other Drugs Metabolized by Cytochrome
P450 2D6: Tolterodine is not expected to influ-
ence the pharmacokinetics of drugs that are
metabolized by cytochrome P450 2D6, such as
flecainide, vinblastine, carbamazepine, and tri-
cyclic antidepressants: however, the potential
effect of tolterodine on the pharmacokinetics of
these drugs has not been formally evaluated.
Warfarin: In healthy volunteers, coadministra-
tion of tolterodine 2 mg twice daily for 7 days
and a single 25-mg dose of warfarin on day 4 had
no effect on prothrombin time, Factor Vil sup-
pression, or on the pharmacokinetics of warfarin.
Oral Contraceptives: Tolterodine 2 mg twice
daily had no effect on the pharmacokinetics of an
oral contraceptive (ethinyl estradiol 30 ng/lev-
onorgestrel 150 ug) as evidenced by the monitor-
ing-of ethinyl estradiol and levonorgestrel over a
2-month cycle in healthy female volunteers.
Diuretics: Coadministration of tolterodine up to
4 mg twice daily for up to 12 weeks with diuretic
agents, such as indapamide, hydrochlorothiazide,
triamterene, bendroflumethiazide, chlorothiazide,
methylchlorothiazide, or furosemide, did not cause
any adverse electrocardiographic (ECG) effects.

CLINICAL STUDIES

DETROL Tablets were evaluated for the treat-
ment of patients with an overactive bladder with
symptoms of urinary frequency, urgency, or urge
incontinence in three placebo-controlled, 12-week
studies. A total of 339 patients received DETROL
2 mg twice daily and 177 patients received placebo.
The majority of patients were Caucasian (95%) and
female (75%), with a mean age of 60 vears (range,

Petitioner Ameriacen Pharmaceuticals Ltd.
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19 to 91 vears). At study entry, nearly all patients
perceived they had urgency (98%) and most
patients had increased frequency of micturitions
(89%) and urge incontinence (83%). These charac-
teristics were well balanced across treatment
groups for the three studies.
The efficacy endpoints included the change
from baseline for:
* number of micturitions per 24 hours (averaged
over 7 days)

Number of Micturitions per 24 Hours

Study DETROL Placebo

008 number of patients 118 56

median baseline 10.5 10.6
median (SD) change

from baseline -2.2(3.8) -1.1(3.6)

009 number of patients 128 64

median baseline 10.4 10.4
median (SD) change

from baseline -2.221 -1.22.3)

010 number of patients 108 56

median baseline 11.0 10.9
median (SD) change

from baseline -1.6 (2.3) -1.1(2.8)

Number of Incontinence Episodes per 24 Hours

Study - DETROL Placebo

008 number of patients., 93 40

median baseline 24 25
median (SD) change

from baseline -1.2(3.2) -0.8(1.5)

009 number of patients 116 S5

median baseline 25 3.2
median (SD) change

from baseline -1.42.5) -1.102.5)

010 number of patients 380 50

median baseline 27 2.2
median (SD) change

from baseline -15(2.4) 0921

Volume Voided per Micturition (mL)
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* number of incontinence episodes per 24 hours

(averaged over 7 days)

* volume of urine voided per micturition (aver-

aged over 2 days)

Efficacy results for the three placebo-con-
trolled, 12-week studies are presented in the fol-

lowing figures:

95% Confidence Intervals for the Difference between DETROL (2 mg bid) and Placebo
for the Median Change at Week 12 from Baseline

Between Treatment Difference in Change from Baseline

*
——— e

—C—
Favors DETROL Favors Placebo
t t
-2 -1 0 1 2

Between Treatment Difference in Change from Baseline

e ——t—
o ————
—
Favors DETROL Favors Placebo
t t
-2 -1 0 1 2

Between Treatment Difference in Change from Baseline

Study DETROL Placebo
008 number of patients 118 56 £
median baseline 156 155
median (SD) change N
from baseline 34 (54) 5 (42)
009 number of patients 128 64 "
median baseline 149 1519 ..
median (SD) change i
from basetine 34 (50) 8(47)
010 number of patients 108 56 «
median baseline 148 164 S
median (SD) change
from baseline 27 (45) 10 (52) Favors Placebo Favors DETAOL
—t T
. -50 -25 0 - 25 50
*The difference between DETROL and placebo was statistically significant
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INDICATIONS AND USAGE

DETROL Tablets are indicated for the treatment
of patients with an overactive bladder with symp-
toms of urinary frequency, urgency, or urge
incontinence.

CONTRAINDICATIONS

DETROL Tablets are contraindicated in patients
with urinary retention, gastric retention, or
uncontrolled narrow-angle glaucoma. DETROL is
also contraindicated in patients who have
demonstrated hypersensitivity to the drug or its
ingredients. '

PRECAUTIONS
General
Risk of Urinary Retention and Gastric
Retention: DETROL should be administered with
caution to patients with clinically significant blad-
der outflow obstruction because of the risk of
urinary retention and to patients with gastroin-
testinal obstructive disorders, such as pyloric
stenosis, because of the risk of gastric retention
(see CONTRAINDICATIONS). o
Controlled Narrow-Angle Glaucoma: DETROL
should be used with caution in patients being
treated for narrow-angle glaucoma.
Reduced Hepatic and Renal Function:
Patients with significantly reduced hepatic
function should not receive doses of
DETROL greater than 1 mg twice daily.
Patients with renal impairment should be
treated with caution (see CLINICAL PHARMA-
COLOGY, Pharmacokinetics in Special
Popuiations).
Information for Patients
Patients should be informed that antimus-
carinic agents such as toiterodine may pro-
duce blurred vision.

Drug Interactions
Cytochrome P450 3A4 Inhibitors: Pharma-
cokinetic studies with patients concomitantly
receiving cytochrome P450 3A4 inhibitors, such
as macrolide antibiotics (erythromycin and clar-
ithromycin) or antifungal agents {ketoconazole,
itraconazole, and miconazole), have not been
performed. Patients receiving cytochrome
P450 3A4 inhibitors should not receive doses of
DETROL greater than 1 mg twice daily.
Drug-Laboratory-Test Interactions

Interactions between tolterodine and labora-
tory tests have not been studied.
Carcinogenesis, Mutagenesis, Impairment of
Fertility

Carcinogenicity studies with tolterodine were
conducted in mice and rats. At the maximum tol-
erated dose in mice (30 mg/kg/day), female rats
(20 mgr/kg/day), and male rats (30 mgrkg/day),
AUC values obtained for tolterodine were 355,
291, and 462 ugeh/L, respectively. In comparison,
the human AUC value for a 2-mg dose adminis-

tered twice daily is estimated at 34 ugehyy. Thuds’,C .

tolterodine exposure in the carcinogenicity stu
ies was 9- to 14-fold higher than expected in
humans. No increase in tumors was found in
either mice or rats.

No mutagenic effects of tolterodine were
detected in a battery of in vitro tests, including
bacterial mutation assays (Ames test) in four
strains of Salmonella typhimurium and in two
strains of Escherichia coli, a gene mutation
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assay in L5178Y mouse lymphoma cells, and chro-
mosomatl aberration tests in human lymphocytes.
Tolterodine was also negative in Vvivo in the bone
marrow micronucleus test in the mouse.

In female mice treated for 2 weeks before mat-
ing and during gestation with 20 mg/kg/day (cor-
responding to AUC value of about 500 ugeh/y),
neither effects on reproductive performance or
fertility were seen. Based on AUC values, the sys-
temic exposure was about 15-fold higher in ani-
mals than in humans. In male mice, a dose of
30 mgr/kg/day did not induce any adverse effects
on fertility.

Pregnancy

Pregnancy Category C. At oral doses of
20 mg/kg/day (approximately 14 times the
human exposure), no anomalies or malformations
were observed in mice. When given at doses of
30 to 40 mg/kg/day, tolterodine has been shown
to cause embryolethality, reduce fetal weight,
and increase the incidence of fetal abnormaiities
(cleft palate, digital abnormalities, intra-abdomi-
nal hemorrhage, and various skeletal abnormali-
ties, primarily reduced ossification) in mice. At
these doses, the AUC values were about 20- to
25-fold higher than in humans. Rabbits treated
subcutaneously at a dose of 0.8 mg/kg/day
achieved an AUC of 100 pgeh/L, which is about
three-fold higher than that resulting from the
human dose. This dose™id not result in any
embryotoxicity or teratogenicity. There are no
studies of tolterodine in pregnant women.
Therefore, DETROL should be used during preg-
nancy only if the potential benefit for the mother
lustifies the potential risk for the fetus.

Nursing Mothers

Tolterodine is excreted into the milk in mice.
Offspring of female mice treated with tolterodine
20 mg/kg/day during the lactation period had
slightly reduced body-weight gain. The offspring
regained the weight during the maturation
phase. It is not known whether tolterodine is
excreted in human milk; therefore, administra-
tion of DETROL should be discontinued during
nursing.

Pediatric Use
The safety and effectiveness of DETROL in pedi-
atric patients have not been established.

Geriatric Use

Of the 1120 patients who were treated in the
four, Phase 3, 12-week clinical studies of DETROL,
474 (42%) were 65 to 91 vears of age. No overall
differences in safety were observed between the
older and younger patients (see CLINICAL PHAR-
MACOLOGY, Pharmacokinetics in Special
Populations).

ADVERSE REACTIONS

The Phase 2 and 3 clinical trial program for
DETROL included 2049 patients who were treated
with DETROL (N=1619) or placebo (N=430). No dif-
ferences in the safety profile of tolterodine were
identified based on age, gender, race, or metabo-
lism. Four Phase 3, 12-week, controlled clinical
studies form the basis for the main evaluation of
safety, and the results are summarized below.

Adverse events considered to be treatment-
related were dry mouth, dyspepsia, headache,
constipation, and xerophthalmia. Dry mouth,
constipation, abnormal vision {accommodation
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