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BY MICHELE G. SULLIVAN

VIENNA — Good linguistic ability in
early life seems to stave off the demen-
tia of Alzheimer’s disease, even when
neuritic plaques and tangles are present
in the brain.

The finding supports the theory that
adequate cognitive reserve can delay or
prevent cognitive decline in the elderly,
Suzanne Tyas, Ph.D., said at the Inter-

national Conference on Alzheimer’s
Disease.

“Linguistic ability may be one of these
early-life characteristics that reflects re-
serve capacity that can help us resist the
clinical expression of Alzheimer’s,” said
Dr. Tyas, an epidemiologist at the Uni-
versity of Waterloo (Ont.). “We also found
that these early-life factors interact with
late-life factors, such as brain atrophy,” to
further inhibit Alzheimer’s symptoms.

SEPTEMBER 15, 2009  INTERNAL MEDICINE NEWS

Dr. Tyas and her colleagues used the
ongoing Nun Study as the basis of their
analysis. The study examines aging and
Alzheimer’s disease in a cohort of 678
women who are members of the School
Sisters of Notre Dame. All of the women
have agreed to undergo an annual physi-
cal and cognitive assessment, and to do-
nate their brains for study after death.

The sisters provide a unique popula-
tion for studying factors that might affect
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BRIEF SUMMARY OF PRESCRIBING INFORMATION.
The following is a brief summary only; see full Prescribing Information for complete product information.

INDICATIONS AND USAGE
Toviaz is indicated for the treatment of overactive bladder with symptoms of urge urinary incontinence, urgency,
and frequency.

CONTRAINDICATIONS
Toviaz is contraindicated in patients with urinary retention, gastric retention, or uncontrolled narrow-angle
glaucoma. Toviaz is also contraindicated in patients with known hypersensitivity to the drug or its ingredients.

PRECAUTIONS
General

Bladder Outlet Obstruction: Toviaz should be administered with caution to patients with clinically significant
bladder outlet obstruction because of the risk of urinary retention (see CONTRAINDICATIONS).

Decreased Gastrointestinal Motility: Toviaz, like other antimuscarinic drugs, should be used with caution
in patients with decreased gastrointestinal motility, such as those with severe constipation.

Controlled Narrow-Angle Glaucoma: Toviaz should be used with caution in patients being treated for narrow-
angle glaucoma, and only where the potential benefits outweigh the risks (see CONTRAINDICATIONS).

Reduced Hepatic Function: There are no dosing adjustments for patients with mild or moderate hepatic
impairment. Toviaz has not been studied in patients with severe hepatic impairment and therefore is not
recommended for use in this patient population (see CLINICAL PHARMACOLOGY, Pharmacokinetics in
Special Populations in full prescribing information and DOSAGE AND ADMINISTRATION).

Myasthenia Gravis: Toviaz should be used with caution in patients with myasthenia gravis, a disease
characterized by decreased cholinergic activity at the neuromuscular junction.

Reduced Renal Function: There are no dosing adjustments for patients with mild or moderate renal insufficiency.
Doses of Toviaz greater than 4 mg are not recommended in patients with severe renal insufficiency (see CLINICAL
PHARMACOLOGY, Pharmacokinetics in Special Populations in full prescribing information and DOSAGE AND
ADMINISTRATION).

Concomitant Administration with CYP3A4 Inhibitors: Doses of Toviaz greater than 4 mg are not recom-
mended in patients taking a potent CYP3A4 inhibitor (e.g. ketoconazole, itraconazole, clarithromycin).

In patients taking weak or moderate CYP3A4 inhibitors (e.g. erythromycin), careful assessment of tolerability
at the 4 mg daily dose is advised prior to increasing the daily dose to 8 mg. While this specific interaction
potential was not examined by clinical study, some pharmacokinetic interaction is expected, albeit less than
that observed with potent CYP3A4 inhibitors (see CLINICAL PHARMACOLOGY, Drug-Drug Interactions in full
prescribing information and DOSAGE AND ADMINISTRATION).

Information for Patients

Patients should be informed that Toviaz, like other antimuscarinic agents, may produce clinically significant
adverse effects related to antimuscarinic pharmacological activity including constipation and urinary retention.
Toviaz, like other antimuscarinics, may be associated with blurred vision, therefore, patients should be advised
to exercise caution until the drug’s effects on the patient have been determined. Heat prostration (due to
decreased sweating) can occur when Toviaz, like other antimuscarinic drugs, is used in a hot environment.
Patients should also be informed that alcohol may enhance the drowsiness caused by Toviaz, like other
anticholinergic agents. Patients should read the patient leaflet entitled “Patient Information TOVIAZ” before
starting therapy with Toviaz.

Drug Interactions

Coadministration of Toviaz with other antimuscarinic agents that produce dry mouth, constipation, urinary
retention, and other anticholinergic pharmacological effects may increase the frequency and/or severity of
such effects. Anticholinergic agents may potentially alter the absorption of some concomitantly administered
drugs due to anticholinergic effects on gastrointestinal motility. Also see PRECAUTIONS, Concomitant
Administration with CYP3A4 Inhibitors.

Drug-Laboratory Test Interactions
Interactions between Toviaz and laboratory tests have not been studied.

Carcinogenesis, Mutagenesis, Impairment of Fertility

No evidence of drug-related carcinogenicity was found in 24-month studies with oral administration to mice
and rats. The highest tolerated doses in mice (females 45 to 60 mg/kg/day, males 30 to 45 mg/kg/day)
correspond to 11- to 19-fold (females) and 4- to 9-fold (males) the estimated human AUC values reached
with fesoterodine 8 mg, which is the Maximum Recommended Human Dose (MRHD). In rats, the highest
tolerated dose (45 to 60 mg/kg/day) corresponds to 3- to 8-fold (females) and 3- to 14-fold (males), the
estimated human AUC at the MRHD.

Fesoterodine was not mutagenic or genotoxic in vitro (Ames tests, chromosome aberration tests) or in vivo
(mouse micronucleus test).

Fesoterodine had no effect on reproductive function, fertility, or early embryonic development of the fetus
at non-maternally toxic doses in mice. The maternal No-Observed-Effect Level (NOEL) and the NOEL for
effects on reproduction and early embryonic development were both 15 mg/kg/day. Based on AUC, the
systemic exposure was 0.6- to 1.5-fold higher in mice than in humans at the MRHD, whereas based on peak
plasma concentrations, the exposure in mice was 5- to 9-fold higher. The Lowest-Observed-Effect Level
(LOEL) for maternal toxicity was 45 mg/kg/day.

Pregnancy

Pregnancy Category C

Reproduction studies have been performed in mice and rabbits. No dose-related teratogenicity was observed
at oral doses up to 75 mg/kg/day in mice (6 to 27 times the expected exposure at the MRHD based on AUC
and greater than 77 times the expected C,,) and up to 27 mg/kg/day in rabbits (3- to 11-fold by AUC and
19- to 62-fold by C,,) or at subcutaneous doses up to 4.5 mg/kg/day in rabbits (9- to 11-fold by AUC and
43- 10 56-fold by C,,). In mice treated orally with 75 mg/kg/day (6- to 27-times the expected exposure at
the MRHD based on AUC and greater than 77-times the expected C,,,), increased resorptions and decreased live
fetuses were observed. One fetus with cleft palate was observed at each dose (15, 45 and 75 mg/kg/day), at
an incidence within the background historical range. In rabbits treated orally with 27 mg/kg/day (3- to 11-fold
by AUC and 19- to 62-fold by C,,), incompletely ossified sternebrae (retardation of bone development) were
observed in fetuses. In rabbits treated by subcutaneous (sc) administration with 4.5 mg/kg/day (9- to 11-fold
by AUC and 43- to 53-fold by C,,,), maternal toxicity and incompletely ossified sternebrae were observed in
fetuses (at an incidence within the background historical range). At 1.5 mg/kg/day s.c., (3-fold by AUC and
11-to 13-fold by C,,), decreased maternal food consumption in the absence of any fetal effects was observed.
Oral administration of 30 mg/kg/day fesoterodine to mice in a pre- and post-natal development study resulted
in decreased body weight of the dams and delayed ear opening of the pups. No effects were noted on mating
and reproduction of the F; dams or on the F, offspring.

There are no adequate and well-controlled studies using Toviaz in pregnant women. Therefore, Toviaz should
be used during pregnancy only if the potential benefit outweighs the potential risk to the fetus.

Nursing Mothers

It is not known whether fesoterodine is excreted in human milk. Toviaz should not be administered during
nursing unless the potential benefit outweighs the potential risk to the neonate.

Pediatric Use

The safety and effectiveness of Toviaz in pediatric patients have not been established.

Geriatric Use

0f 1567 patients who received Toviaz 4 mg/day or 8 mg/day in the Phase 2 and 3, placebo-controlled, efficacy
and safety studies, 515 (33%) were 65 years of age or older, and 140 (9%) were 75 years of age or older.
No overall differences in safety or effectiveness were observed between patients younger than 65 years of
age and those 65 years of age or older in these studies; however, the incidence of antimuscarinic adverse
events, including dry mouth, constipation, dyspepsia, increase in residual urine, dizziness (at 8 mg only)
and urinary tract infection, was higher in patients 75 years of age and older as compared to younger patients
(see CLINICAL PHARMACOLOGY, Pharmacokinetics in Special Populations and CLINICAL STUDIES in full
prescribing information and ADVERSE REACTIONS).

ADVERSE REACTIONS

The safety of Toviaz was evaluated in Phase 2 and 3 controlled trials in a total of 2859 patients with overactive
bladder of which 2288 were treated with fesoterodine. Of this total, 782 received Toviaz 4 mg/day, and 785
received Toviaz 8 mg/day in Phase 2 or 3 studies with treatment periods of 8 or 12 weeks. Approximately
80% of these patients had >10 weeks exposure to Toviaz in these trials.

A total of 1964 patients participated in two 12-week, Phase 3 efficacy and safety studies and subsequent
open-label extension studies. In these 2 studies combined, 554 patients received Toviaz 4 mg/day and 566
patients received Toviaz 8 mg/day.

In Phase 2 and 3 placebo-controlled trials combined, the incidences of serious adverse events in patients
receiving placebo, Toviaz 4 mg, and Toviaz 8 mg were 1.9%, 3.5%, and 2.9%, respectively. All serious adverse
events were judged to be not related or unlikely to be related to study medication by the investigator, except
for four patients receiving Toviaz who reported one serious adverse event each: angina, chest pain, gastroen-
teritis, and QT prolongation on ECG.

The most commonly reported adverse event in patients treated with Toviaz was dry mouth. The incidence of
dry mouth was higher in those taking 8 mg/day (35%) and in those taking 4 mg/day (19%), as compared to
placebo (7%). Dry mouth led to discontinuation in 0.4%, 0.4%, and 0.8% of patients receiving placebo, Toviaz
4 mg, and Toviaz 8 mg, respectively. For those patients who reported dry mouth, most had their first occurrence
of the event within the first month of treatment.

The second most commonly reported adverse event was constipation. The incidence of constipation was 2% in
those taking placebo, 4% in those taking 4 mg/day, and 6% in those taking 8 mg.

Table 3 lists adverse events, regardless of causality, that were reported in the combined Phase 3, randomized,
placebo-controlled trials at an incidence greater than placebo and in 1% or more of patients treated with Toviaz
4 mg or 8 mg once daily for up to 12 weeks.

Table 3. Adverse events with an incidence exceeding the placebo rate and reported by 1% of patients
from double-blind, placebo-controlled Phase 3 trials of 12 weeks’ treatment duration

Toviaz Toviaz
° % %
Gastrointestinal Dry mouth 7.0 188 34.6
disorders Constipation 2.0 42 6.0
Dyspepsia 05 16 2.3
Nausea 13 0.7 19
Abdominal pain upper 05 1.1 0.5
Infections Urinary tract infection 3.1 32 42
Upper respiratory tract infection 22 25 18
Eye disorders Dry eyes 0 14 37
Renal and urinary Dysuria 0.7 13 16
disorders Urinary retention 0.2 11 14
Respiratory Cough 0.5 16 0.9
disorders Dry throat 04 0.9 23
General disorders Edema peripheral 0.7 0.7 12
Musculoskeletl Back pain 04 20 09
Psychiatric disorders Insomnia 0.5 13 04
Investigations ALT increased 0.9 0.5 12
GGT increased 0.4 0.4 12
Skin disorders Rash 0.5 0.7 11

ALT=alanine aminotransferase, GGT=gamma glutamyltransferase

Patients also received Toviaz for up to three years in open-label extension phases of one Phase 2 and two
Phase 3 controlled trials. In all open-label trials combined, 857, 701, 529, and 105 patients received Toviaz
for at least 6 months, 1 year, 2 years, and 3 years respectively. The adverse events observed during long-
term, open-label studies were similar to those observed in the 12-week, placebo-controlled studies, and
included dry mouth, constipation, dry eyes, dyspepsia and abdominal pain. Similar to the controlled studies,
most adverse events of dry mouth and constipation were mild to moderate in intensity. Serious adverse
events, judged to be at least possibly related to study medication by the investigator, and reported more than
once during the open-label treatment period of up to 3 years included urinary retention (3 cases), diverticu-
litis (3 cases), constipation (2 cases), irritable bowel syndrome (2 cases), and electrocardiogram QT cor-
rected interval prolongation (2 cases).

OVERDOSAGE

Overdosage with Toviaz can result in severe anticholinergic effects. Treatment should be symptomatic and
supportive. In the event of overdosage, ECG monitoring is recommended.

DOSAGE AND ADMINISTRATION

The recommended starting dose of Toviaz is 4 mg once daily. Based upon individual response and tolerability,
the dose may be increased to 8 mg once daily.

The daily dose of Toviaz should not exceed 4 mg in the following populations:
« Patients with severe renal insufficiency (CLgz <30 mL/min).
« Patients taking potent CYP3A4 inhibitors, such as ketoconazole, itraconazole, and clarithromycin.

Toviaz is not recommended for use in patients with severe hepatic impairment (see CLINICAL PHARMACOL-
0GY, Pharmacokinetics in Special Populations in full prescribing information and PRECAUTIONS).

Toviaz should be taken with liquid and swallowed whole. Toviaz can be administered with or without food, and
should not be chewed, divided, or crushed.
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Early Linguistic Ability May Stave Oft Dementia

cognitive decline, Dr. Tyas said. “It’s a
great study to look at early-life factors be-
cause these women had a relatively con-
stant adult lifestyle between early-life
cognitive factors and late-life dementia.”

Dr. Tyas based her analysis on 180 de-
ceased women who had handwritten au-
tobiographies that they wrote around
age 22, when they were postulants for
their religious community. Of these
women, 56 had brains that met the neu-
ropathologic criteria for Alzheimer’s dis-
ease. However, only 29 of those 56 had
dementia at the time of death.

A linguist rated the autobiographies’
linguistic complexity on two scales: idea
density and grammatical complexity.
Idea density referred to the number of
ideas in each utterance; grammatical
complexity referred to sentence struc-
ture. Each characteristic was scored in
quartiles, with quartile 1 being the low-
est complexity.

Among those in the lowest quartile of
idea density, only 7% were nondement-
ed, while 44% of those in the highest
quartile remained nondemented. The
findings were similar when examining
grammatical complexity. Among those
in the lowest quartile, 11% remained
nondemented in the presence of neu-
ropathologic Alzheimer’s, compared
with 33% of those in the highest quartile.

The investigators also looked at the in-
teraction of linguistic ability and symp-
tomatic Alzheimer’s in the presence of
brain atrophy.

Among those with atrophy and low
grammatical complexity, 100% had de-
mentia, Dr. Tyas said in an interview. “In
comparison, only 45% of those with
moderate to high grammatical com-
plexity were demented. This difference
was highly significant,” with a P value of
less than .002. “The pattern was the
same for idea density, although the dif-
ference was smaller. The percentage with
dementia was 91% of those with low
idea density and 52% of those with mod-
erate to high idea density.”

The investigators then conducted a
logistic regression analysis that com-
pared the lowest quartile to the three
higher quartiles. The model controlled
for education, ApoE4 status, and age at
death.

The model found that those in the top
three quartiles of idea density were sev-
en times more likely to have asympto-
matic Alzheimer’s at the time of their
death than those in the lowest quartile.
Those in the top three quartiles of gram-
matical complexity were eight times
more likely to have asymptomatic
Alzheimer’s than those in the lowest
quartile.

“While understanding the brain
pathology of Alzheimer’s is important,
understanding the factors that affect the
clinical expression of that pathology is
just as critical,” Dr. Tyas said. “Having
AD pathology without the signs of de-
mentia substantially reduces the impact
of the disease on patients, their families,
and society, even though we are not stop-
ping the development of the disease.” Bl
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