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Genomic Tools Take Aim at Infectious Diseases

BY SHERRY BOSCHERT

San Francisco Bureau

MONTEREY, CaLIE. — Clinically use-
ful tests are on the horizon to detect
changes in DNA that can alter health out-
comes for patients with infectious dis-
eases, Dr. Michael E Murray said.

At the annual meeting of the Infectious
Diseases Society for Obstetrics and Gyne-
cology, he described helpful applications of
new technology that should be available

within the next 5 years or so, and some ge-
netic testing that’s being marketed now
but is not clinically useful. Dr. Murray has
no relationships with the companies that
make the products he discussed.

An example of technology that will
change how clinicians diagnose, treat, and
prevent infectious diseases is the AmpliChip
CYP450 assay. It uses polymerase chain re-
action (PCR) tests and microarray analysis
to detect 31 genetic polymorphisms in cy-
tochrome P450 (particularly in two genes—

CYP2D6 and CYP2C19). CYP450 is in-
volved in the metabolism of many drugs.

The AmpliChip gives clinicians a report
that predicts a patient’s phenotype as a
poor, intermediate, extensive, or ultrara-
pid metabolizer for CYP2D6 and a poor or
extensive metabolizer for CYP2C19. This
type of technology can be put to other
uses as well, explained Dr. Murray, clini-
cal chief of the division of genetics at
Brigham and Women’s Hospital, Boston.

“This is one of many competing plat-

Van Kerrebroeck et al'* A 12-week, randomized, double-blind, placebo-controlled, multicenter trial that compared the efficacy and safety of tolterodine tartrate capsules (4 mg qd) and tolterodine tartrate tablets (2 mg bid) with
placebo in 1529 adults with urinary frequency and urgency incontinence. All patients were advised to take their medication in the moming. Primary objective of this study was to evaluate the effect of active drugs or placebo on
incontinence episodes using a 7-day bladder diary. Mean urgency incontinence episodes at baseline per week were 22.1 for patients treated with tolterodine tartrate capsules 4 mg qd, 23.2 for patients treated with tolterodine
tartrate tablets 2 mg bid, and 23.3 for placebo-treated patients. Secondary objectives included other diary variables such as pad usage and various patient-reported outcomes.

Landis et al? A post hoc subgroup analysis of 986 patients from Van Kerrebroeck et al that compared the efficacy of tolterodine tartrate capsules (4 mg qd) with placebo in severe urgency incontinence. Severe urgency incontinence
was defined as 21 to 168 urgency incontinence episodes/week. Median urgency incontinence episodes at baseline per week were 34 for patients treated with tolterodine tartrate capsules 4 mg qd and 31.5 for placebo-treated patients.

References: 1. Van Kerrebroeck P, Kreder K, Jonas U, Zinner N, Wein A, for the Tolterodine Study Group. Tolterodine once-daily: superior efficacy and tolerability in the treatment of the overactive bladder. Urology. 2001;57:414-421.

2. Landis JR, Kaplan S, Swift S, Versi E. Efficacy of antimuscarinic therapy for overactive bladder with varying degrees of incontinence severity. J Urol. 2004;171:752-756. 3. Data on file. Pfizer Inc, New York, NY.
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Brief Summary of Prescribing Information

INDICATIONS AND USAGE

DETROL LA Capsules are once daily extended release capsules indicated for the treatment

of overactive bladder with symptoms of urge urinary incontinence, urgency, and frequency.
CONTRAINDICATIONS

DETROL LA Capsules are contraindicated in patients with urinary retention, gastric retention,
or uncontrolled narrow-angle glaucoma. DETROL LA 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 LA Capsules should be administered
with caution to patients with clinically significant bladder outflow obstruction because of the risk
of urinary retention and to patients with gastrointestinal obstructive disorders, such as pyloric
stenosis, because of the risk of gastric retention (see CONTRAINDICATIONS).

Controlled Narrow-Angle Glaucoma: DETROL LA should be used with caution in patients being
treated for narrow-angle glaucoma.

Reduced Hepatic and Renal Function: For patients with significantly reduced hepatic function or
renal function, the recommended dose for DETROL LA is 2 mg daily. (see CLINICAL PHARMACOLOGY,
Pharmacokinetics in Special Populations in full prescribing information).

Patients with Congenital or Acquired QT Prolongation:

In a study of the effect of tolterodine immediate release tablets on the QT interval

(See CLINICAL PHARMACOLOGY, Cardiac Electrophysiology in full prescribing information),

the effect on the QT interval appeared greater for 8 mg/day (two times the therapeutic dose)
compared to 4 mg/day and was more pronounced in CYP2D6 poor metabolizers (PMs)
than extensive metabolizers (EMs). The effect of tolterodine 8 mg/day was not as large

as that observed after four days of therapeutic dosing with the active control moxifloxacin.
However, the confidence intervals overlapped. These observations should be considered in
clinical decisions to prescribe DETROL LA for patients with a known history of QT prolongation
or patients who are taking Class IA (eg, quinidine, procainamide) or Class Ill (eg, amiodarone,
sotalol) antiarrhythmic medications (See PRECAUTIONS, Drug Interactions). There has been
no association of Torsade de Pointes in the international post-marketing experience with
DETROL or DETROL LA.

Information for Patients

Patients should be informed that antimuscarinic agents such as DETROL LA may produce the
following effects: blurred vision, dizziness, or drowsiness.

Drug Interactions

CYP3A4 Inhibitors: Ketoconazole, an inhibitor of the drug metabolizing enzyme CYP3A4,
significantly increased plasma concentrations of tolterodine when coadministered to subjects
who were poor metabolizers (see CLINICAL PHARMACOLOGY, Variability in Metabolism and
Drug-Drug Interactions in full prescribing information). For patients receiving ketoconazole or
other potent CYP3A4 inhibitors such as other azole antifungals (eg, itraconazole, miconazole)
or macrolide antibiotics (eg, erythromycin, clarithromycin) or cyclosporine or vinblastine, the
recommended dose of DETROL LA is 2 mg daily (see DOSAGE AND ADMINISTRATION).
Drug-Laboratory-Test Interactions

Interactions between tolterodine and laboratory tests have not been studied.

Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenicity studies with tolterodine immediate release were conducted in mice and rats.

At the maximum tolerated dose in mice (30 mg/kg/day), female rats (20 mg/kg/day), and male
rats (30 mg/kg/day), AUC values obtained for tolterodine were 355, 291, and 462 ug <h/L,
respectively. In comparison, the human AUC value for a 2-mg dose administered twice daily

is estimated at 34 pg *h/L. Thus, tolterodine exposure in the carcinogenicity studies 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 4 strains of Salmonella typhimurium and in 2 strains of
Escherichia coli, a gene mutation assay in L5178Y mouse lymphoma cells, and chromosomal
aberration tests in human lymphocytes. Tolterodine was also negative in vivo in the bone marrow
micronucleus test in the mouse. In female mice treated for 2 weeks before mating and during
gestation with 20 mg/kg/day (corresponding to AUC value of about 500 pg *h/L), neither effects
on reproductive performance or fertility were seen. Based on AUC values, the systemic exposure
was about 15-fold higher in animals than in humans. In male mice, a dose of 30 mg/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 be embryolethal and reduce fetal weight,
and increase the incidence of fetal abnormalities (cleft palate, digital abnormalities, intra-
abdominal hemorrhage, and various skeletal abnormalities, 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 pg *h/L,
which is about 3-fold higher than that resulting from the human dose. This dose did not
result in any embryotoxicity or teratogenicity. There are no studies of tolterodine in pregnant
women. Therefore, DETROL LA should be used during pregnancy only if the potential
benefit for the mother justifies the potential risk to the fetus.

Nursing Mothers

Tolterodine immediate release 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
bodyweight gain. The offspring regained the weight during the maturation phase. It is not
known whether tolterodine is excreted in human milk; therefore, DETROL LA should not
be administered during nursing. A decision should be made whether to discontinue nursing
or to discontinue DETROL LA in nursing mothers.

Pediatric Use

Efficacy in the pediatric population has not been demonstrated. A total of 710 pediatric patients
(486 on DETROL LA, 224 on placebo) aged 5-10 with urinary frequency and urge incontinence
were studied in two Phase 3 randomized, placebo-controlled, double-blind, 12-week studies.
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The percentage of patients with urinary tract infections was higher in patients treated with
DETROL LA (6.6%) compared to patients who received placebo (4.5%). Aggressive, abnormal
and hyperactive behavior and attention disorders occurred in 2.9% of children treated with
DETROL LA compared to 0.9% of children treated with placebo.

Geriatric Use

No overall differences in safety were observed between the older and younger patients treated
with tolterodine (see CLINICAL PHARMACOLOGY, Pharmacokinetics in Special Populations in full
prescribing information).

ADVERSE REACTIONS

The Phase 2 and 3 clinical trial program for DETROL LA Capsules included 1073 patients who
were treated with DETROL LA (n=537) or placebo (n=536). The patients were treated with 2, 4,
6, or 8 mg/day for up to 15 months. Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the rates observed

in practice. The adverse reaction information from clinical trials does, however, provide a basis
for identifying the adverse events that appear to be related to drug use and for approximating
rates. The data described below reflect exposure to DETROL LA 4 mg once daily every morning
in 505 patients and to placebo in 507 patients exposed for 12 weeks in the Phase 3, controlled
clinical study.

Adverse events were reported in 52% (n=263) of patients receiving DETROL LA and in 49%
(n=247) of patients receiving placebo. The most common adverse events reported by patients
receiving DETROL LA were dry mouth, headache, constipation, and abdominal pain. Dry
mouth was the most frequently reported adverse event for patients treated with DETROL LA
occurring in 23.4% of patients treated with DETROL LA and 7.7% of placebo-treated patients.
Dry mouth, constipation, abnormal vision (accommodation abnormalities), urinary retention,
and dry eyes are expected side effects of antimuscarinic agents. A serious adverse event
was reported by 1.4% (n=7) of patients receiving DETROL LA and by 3.6% (n=18) of patients
receiving placebo.

The frequency of discontinuation due to adverse events was highest during the first 4 weeks

of treatment. Similar percentages of patients treated with DETROL LA or placebo discontinued
treatment due to adverse events. Treatment was discontinued due to adverse events and dry
mouth was reported as an adverse event in 2.4% (n=12) of patients treated with DETROL LA
and in 1.2% (n=6) of patients treated with placebo.

Table 4 lists the adverse events reported in 1% or more of patients treated with DETROL LA

4 mg once daily in the 12-week study. The adverse events were reported regardless of causality.

Table 4. Incidence* (%) of Adverse Events Exceeding Placebo Rate and Reported in >1%
of Patients Treated with DETROL LA (4 mg daily) in a 12-week, Phase 3 Clinical Trial

% DETROL LA % Placebo
Body System Adverse Event n=505 n=507
Autonomic Nervous dry mouth 23 8
General headache 6 4
fatigue 2 1
Central/Peripheral Nervous dizziness 2 1
Gastrointestinal constipation 6 4
abdominal pain 4 2
dyspepsia 3 1
Vision xerophthalmia 3 2
vision abnormal 1 0
Psychiatric somnolence 3 2
anxiety 1 0
Respiratory sinusitis 2 1
Urinary dysuria 1 0

*in nearest integer.

Postmarketing Surveillance

The following events have been reported in association with tolterodine use in clinical practice:
anaphylactoid reactions, including angioedema; tachycardia; palpitations; peripheral edema;
and hallucinations. Because these spontaneously reported events are from the worldwide
postmarketing experience, the frequency of events and the role of tolterodine in their causation
cannot be reliably determined.

OVERDOSAGE

A 27-month-old child who ingested 5 to 7 tolterodine immediate release tablets 2 mg

was treated with a suspension of activated charcoal and was hospitalized overnight with
symptoms of dry mouth. The child fully recovered.

Management of Overdosage

Overdosage with DETROL LA Capsules can potentially result in severe central anticholinergic
effects and should be treated accordingly. ECG monitoring is recommended in the

event of overdosage. In dogs, changes in the QT interval (slight prolongation of 10% to 20%)
were observed at a suprapharmacologic dose of 4.5 mg/kg, which is about 68 times higher
than the recommended human dose. In clinical trials of normal volunteers and patients,

QT interval prolongation was not observed with tolterodine immediate release at doses up

to 8 mg (4 mg bid) and higher doses were not evaluated. (see PRECAUTIONS, Patients with
Congenital or Acquired QT Prolongation).

DOSAGE AND ADMINISTRATION

The recommended dose of DETROL LA Capsules are 4 mg daily. DETROL LA should be
taken once daily with liquids and swallowed whole. The dose may be lowered to 2 mg daily
based on individual response and tolerability, however, limited efficacy data is available for
DETROL LA 2 mg (see CLINICAL STUDIES in full prescribing information). For patients with
significantly reduced hepatic or renal function or who are currently taking drugs that are potent
inhibitors of CYP3A4, the recommended dose of DETROL LA is 2 mg daily (see CLINICAL
PHARMACOLOGY and PRECAUTIONS, Drug Interactions in full prescribing information).
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forms to use technology to rapidly un-
derstand the patient’s genetics and then to
make a clinical decision based on it,” Dr.
Murray said. The technology is capable of
delivering the report to a clinician within
8 hours of taking the blood sample, al-
though no one currently has the system
set up to deliver results that quickly, he
added. Clinicians could then use that in-
formation to make clinical decisions with-
out having to know a lot about genetics.
Dr. Murray described a case in which ge-
nomic medicine might have made a differ-
ence in management of pneumonia. A
young woman treated in the emergency de-
partment with ceftriaxone for right upper
lobe pneumonia was considered to be a low
risk and sent
home on an

An example of

oral fluoroquin-
technology that olone antibiotic.
will change how After a day

without fever,
the patient got
worse over the
next few days
before calling
911, febrile and
confused. She
was intubated
in the field, de-
veloped acute
respiratory dis-
tress syndrome,
and died in the ICU 10 days later.

Theoretically, if a DNA analysis had
been done on the patient the first time she
came to the emergency department with
pneumonia, it might have shown quickly
that she had Streptococcus pneumoniae
serotype 3 bacteremia, which is associat-
ed with a poor prognosis. PCR tests of the
organism could have detected genotypic
susceptibility to ceftriaxone and resistance
to all quinolones.

DNA tests could also establish the pa-
tient’s “host susceptibility profile,” Dr.
Murray said. There are a lot of candidate
genes for this profile, such as surfactant B.
A polymorphism in surfactant B is associ-
ated with an increased need for mechani-
cal ventilation in adults who present with
community-acquired pneumonia.

If these tests had been done, the patient
might not have been sent home from the
emergency department. She could have
been admitted, treated with IV antibi-
otics and aggressive respiratory therapy,
and discharged 6 days later on an oral
cephalosporin.

These applications of existing genetic
technology aren’t up and running yet, but
“it’s reasonable to think that at least in 10
years, probably more like 5, maybe less,”
these tools will be available clinically, Dr.
Murray said.

One currently available genetic test—
the Otodx aminoglycoside hypersensitivi-
ty test—offers clinicians a means of de-
tecting a common mutation associated
with aminoglycoside-induced hearing loss.
Results take 2 weeks, and the test costs
about $250.

The marketing firm suggests that all pa-
tients being considered for aminoglycoside
therapy get tested, but a 2-week wait is not
clinically helpful, Dr. Murray said. [
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