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Adolescent Obesity May Double Later MS Risk

BY SALLY KOCH KUBETIN

eing obese at 18 years of age can

double a woman’s later risk for

multiple sclerosis, judging from
the results of analysis of data from two
large, longitudinal cohorts.

The finding that weight during ado-
lescence but not childhood or adulthood
is associated with a twofold increased risk
for MS further supports a growing body

of evidence that the teenage years are an
important period in the etiology of the
demyelinating disorder, reported Kas-
sandra L. Munger, Sc.D., of the Harvard
School of Public Health, Boston, and her
colleagues.

The exact mechanism of the associa-
tion remains to be confirmed, but it
might hinge on the low levels of serum
25-hydroxyvitamin D, a marker of vita-
min D status, in obese individuals that

have been reported by other researchers.
Vitamin D is an immunomodulator that
has been found to reduce the incidence
and progression of MS in animal studies
when present in high levels. Current
thinking holds that the relatively low
levels of the vitamin seen in obese peo-
ple during adolescence could be an im-
portant risk factor, Dr. Munger said.
The data included in the current analy-
sis came from two large studies. One, the
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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, C i

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

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- to 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.

Toviaz Toviaz
orgszrsl‘zln;ss Preferred term P’:%?‘“ 4!51%/5?‘, ’ Mm=gs/6d!iay
° % %
Gastrointestinal Dry mouth 7.0 18.8 34.6
disorders Constipation 20 42 6.0
Dyspepsia 05 16 2.3
Nausea 13 0.7 19
Abdominal pain upper 05 11 05
Infections Urinary tract infection 31 3.2 42
Upper respiratory tract infection 22 25 1.8
Eye disorders Dry eyes 0 14 37
Renal and urinary Dysuria 07 13 16
disorders Urinary retention 0.2 11 14
Respiratory Cough 05 16 0.9
disorders Dry throat 04 09 23
General disorders Edema peripheral 0.7 0.7 12
usculoskeletal Back pain 0.4 20 09
Psychiatric disorders Insomnia 05 13 0.4
Investigations ALT increased 0.9 0.5 12
GGT increased 04 0.4 12
Skin disorders Rash 05 0.7 141

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 (CLgs <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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Nurses” Health Study (NHS), began in
1976 and involved 121,700 female, mar-
ried registered nurses who were between
30 and 55 years of age, and living in one
of 11 states at the time of enrollment.
The other was the Nurses” Health
Study II (NHSII), which involved 116,671
female, married registered nurses who en-
rolled in 1989 when they were between
the ages of 25 and 42 years, and lived in
one of 14 states. Participants completed
questionnaires on their health behavior
and medical information every 2 years.
The researchers identified 241 women
diagnosed with MS between 1976 and
June 2002 in the NHS cohort. Of these,
166 cases were defined as definite and 75
as probable by the patients’ neurolo-
gists. Among the NHSII cohort, 352
women were diagnosed with MS be-
tween 1989 and June 2003; of these, 278
cases were definite and 74 were probable.

Women with a BMI of 30 kg/m?
at age 18 had a greater than
twofold risk of developing MS,
compared with women whose
BMI fell between 18.5 and
20.9 kg/m2.

Obesity during adolescence and adult-
hood was assessed using body mass in-
dex (BMI). The baseline questionnaire
completed by the participants in either
1976 (NHS) or 1989 (NHSII) included
their current weight and height. A later
questionnaire completed in 1980 for the
NHS cohort and 1989 for the NHSII co-
hort included data on their weight at age
18. In 1988 (NHS) and 1989 (NHSID),
childhood BMI was determined by hav-
ing women select which of nine silhou-
ettes ranging from very thin to extremely
obese best represented their body size at
ages 5, 10, and 20 years.

Women with a BMI of 30 kg/m?atage
18 had a greater than twofold risk of de-
veloping MS, compared with women
whose BMI fell between 18.5 and 20.9
kg/m?, according to findings from age-ad-
justed analyses. The association held even
after taking into account several poten-
tially confounding variables such as smok-
ing, latitude of residence at age 15, and
ethnicity (Neurology 2009;73:1543-50).

Women who reported having larger
body silhouettes at age 20 also had a
twofold greater risk for MS, compared
with those who reported a thinner body.

The risk for MS was not affected by
obesity in childhood or at the age at the
time of enrollment in either study (aged
30-55 years in NHS; aged 25-42 years in
NHSID).

Women with MS weighed less than
unaffected women. The decrease in rel-
ative weight occurred after the diagnosis,
a finding that is consistent with findings
from previous studies.

Dr. Munger reported receiving hono-
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