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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER: 18-276/S-035

APPROVAL LETTER




MAY 2 2000

NDA 18-276/S-035

Pharmacia & Upjohn Company
Attention:  Michael D. Burdick
" 7000 Portage Road
Kalamazoo, Michigan 49001

Dear Mr. Burdick:

Please refer to your supplemental new drug application dated August 20, 1998, received August 24,1998,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for XANAX® (alprazolam) tablets.

This supplement was submitted in accordance with the August 27, 1997, FR Notice to provide for an additional
‘Geriatric Use’ subsection. ‘

We have completed the review of this supplemental application 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 draft labeling. Accordingly, the supplemental application is approved effective on the date of this letter.

Please submit 16 copies of final printed labeling, ten of which are individually mounted on heavy-weight paper.
Approval of this submission by FDA is not required before it is used.

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 your should have any questions regarding these comments, please contact Ms. Anna M. Homonnay-Weikel,
R.Ph., Project Manager, at (301) 594-5535. ' :

Sincerely yours,

Russell Katz, M.D.

Director

Division of Neuropharmacological Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research
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DESCRIPTION Hy
XANAX Tablets contain alprazolam
which is a tdazolo analog of the 1,4
benzodiazepine class of central ner-
vous system-active compounds.

The chemical name of alprazolam is
8-Chloro-1-methyl-6-phenyl-d4H-s-trla-
zolo {4,3-} [1,4] benzodiazepine.

The structural formula is repre- -
sented to the right:

Alprazolam is a white crystalline
powder, which is soluble in methanol or ethanol but
which has no appreciable solubility in water at physiolog-
ical pH.

Each XANAX Tablet, for oral administration, contains
0.25, 0.5, 1 or 2 mg of alprazolam.

XANAX Tablets, 2 mg, are multi-scored and may be
divided as shown below:

a-m!q Twen § g

Inactive ingredlents: Cellulose, com starch, docusate
sodium, lactose, magnesium stearate, silicon dioxide and
sodium benzoate. In addition, the 0.5 mg tablet contains
FD&C Yellow No. 6 and the 1 mg tablet contains FD&C
Blue No. 2. .

CLINICAL PHARMACOLOGY

CNS agents of the 1,4 benzodiazepine class presum-
ably exert their effects by binding at stereo specific
receptors at several sites within the central nervous sys-

tem. Their exact mechanism of action is unknown.
Clinically, all benzodiazepines cause a dose-related cen-
tral nervous system depressant activity varying from mild
impairment of task performance to hypnosis.

Following oral administration, alprazolam is readily
absorbed. Peak concentrations in the plasma occur in
one to two hours following administration. Plasma levels
are proportionate to the dose given; over the dose range
of 0.5 to 3.0 mg, peak levels of 8.0 to 37 ng/mL were
observed. Using a specific assay methodology, the mean
plasma elimination half-life of alprazolam has been
found to be about 11.2 hours (range: 6.3-26.9 hours) in
healthy adults.

The predominant metabolites are « shydroxy-alprazo-
lam and a benzophenone derived from alprazolam. The
biological activity of « shydroxy-alprazolam is approxi-
mately one-half that of alprazolam. The benzophenone
metabolite is essentially inactive. Plasma levels of these
metabolites are extremely low, thus precluding precise
pharmacokinetic description. However, their half-lives
appear to be of the same order of magnitude as that of
alprazolam. Alprazolam and its metabolites are excreted
primarily in the urine.

The ability of alprazolam to induce human hepatic
enzyme systems has not yet been determined. However,
this is not a property of benzodiazepines in general.
Further, alprazolam did not affect the prothrombin or
plasma warfarin levels in male volunteers administered
sodium warfarin orally.

In vitro, alprazolam Is bound (80 percent) to human
serum protein.

Changes in the absorption, distribution, metabolism
and excretion of benzodiazepines have been reported in
a variety of disease states including alcoholism,

Impaired hepatic function and impaired renal function.
Changes have also been demonstrated in geriatric

patients. A mean half-life of alprazolam of 16.3 hours
has been observed in healthy elderly subjects (range:
9.0-26.9 hours, n=16) compared to 11.0 hours (rangs:
6.3-15.8 hours, n=16) in healthy adult subjects. In
patients with alcoholic liver disease the halfife of alpra-
zolam ranged between 5.8 and 65.3 hours (mean: 19.7
hours, n=17) as compared to between 6.3 and 26.9 hours
(mean=11.4 hours, n=17) in healthy subjects. In an
obese group of subjects the half-life of alprazolam
ranged between 9.9 and 40.4 hours (mean=21.8 hours,

=12) as compared to between 6.3 and 15.8 hours
(mean=10.8 hours, n=12) in healthy subjects.

Because of its similarity to other benzodiazeplines, it Is

assumed that alprazolam undergoes transplacental pas-
sage and that it is excreted in human milk.

INDICATIONS AND USAGE

XANAX Tablets (alprazolam) are indicated for the man-
agement of anxiety disorder (a condition corresponding
most closely to the APA Diagnostic and Statistical
Manual [DSM-1II-R] diagnosis of generalized anxiety dis-
order) or the short-term refief of symptoms of anxiety.
Anxiety or tension assoclated with the stress of everyday
life usually does not require treatment with an anxiolytic.

G lized anxiety disorder is ch ed by unreal-
istic or excesslve anxiety and worry (apprehensive
expectation) about two or more life circumstances, for a
pariod of six months or longer, during which the person
has been bothered more days than not by these con-
cerns. At least 6 of the following 18 symptoms are often

-present in these patients: Motor Tension (trembling,

twitching, or feeling shaky; muscle tension, aches, or
soreness; restiessness; easy fatigability); Autonomic
Hyperacthvity (shortness of breath or smothering sensa-
tions; palpitations or accelerated heart rate; sweating, or
cold clammy hands; dry mouth; dizziness or light-head-
edness; nausea, diarrhea, or other abdominal distress;
flushes or chills; frequent urination; trouble swallowing

or 'lump in throat'); Vigilance and Scanning (feeling
keyed up or on edge; exaggerated starlle response; diffi-
culty concentrating or ‘mind going blank’ because of anx-
iety; trouble falling or staying asleep; irritability). These
symptoms must not be secondary to another psychiatric
disorder or caused by some organic factor.

Anxiety associated with depression Is responsive to
XANAX.

XANAX is also indlcated for the treatment of panic dis-
order, with or without agoraphobia.

Studies supporting this claim were conducted in
patients whose diagnoses corresponded closely to the
DSM-III-R criteria for panic disorder (see CLINICAL
STUDIES).

Panic disorder is an illness characterized by recurrent
panic attacks. The panic attacks, at Jeast initially, are
unexpected. Later in the course of this disturbance cer-
tain situations, eg, driving a car or being in a crowded
place, may become associated with having a panic
attack. These panic attacks are not triggered by sltua-
tions in which the person is the focus of others’ attention
(as in social phobia). The diagnosis requires four such
attacks within a four week period, or one or more attacks
followed by at least a month of persistent fear of having
another attack. The panic attacks must be characterized
by at least four of the following symptoms: dyspnea or
smothering sensations; dizziness, unsteady feelings, or
faintness; palpitations or tachycardia; trembling or shak-
ing; sweating; choking; nausea or abdominal distress;
depersonalization or dereallzation; parestheslas; hot
flashes or chills; chest pain or discomfort; fear of dying;
fear of going crazy or of dolng something uncontrolled.
At least some of the panic attack symptoms must
develop suddenly, and the panic attack symptoms must
not be attributable to some known organic factors. Panic
disorder is frequently associated with some symptoms of
agoraphobia.

Demonstrations of the effectivenass of XANAX by sys-
tematic clinical study are limited to four months duration
for anxiety disorder and four to ten weeks duration for
panic disorder; however, patients with panic disorder
have been treated on an open basis for up to eight
months without apparent loss of benefit. The physician
should periodically reassess the usefulness of the drug
for the individual patient.

CONTRAINDICATIONS



XANAX Tablets are contraindicated in patients with
known sensitivity to this drug or other benzodiazepines.
XANAX may be used in patients with open angle glau-
coma who are receiving appropriate therapy, butis con-
traindicated in patients with acute narrow angle glau-
coma.

XANAX is contraindicated with ketoconazole and itra-
conazole, since these medications significantly impair
the oxidative metabolism mediated by cytochrome P450
3A (CYP 3A) (see WARNINGS and PRECAUTIONS-Drug
Interactions).

WARNINGS
Depend: and withd) I reactions, i
seizures:

Certain adverse clinical events, some life-threatening,
are a direct consequence of physical dependence to
XANAX. These include a spectrum of withdrawal symp-
toms; the most important is seizure (see DRUG ABUSE
AND DEPENDENCE). Even after relatively short-term
use at the doses recon ded for the of tran-
sient anxiety and anxiety disorder (ie, 0.75 to 4.0 mg per
day), there is some risk of dependence. Spontaneous
reporting system data suggest that the risk of depen-
dence and its severity appear to be greater in patients
treated with doses greater than 4 mg/day and for long
periods (more than 12 weeks). However, in a controlled

keling disconti ion study of panlc disorder
patlents the duration of treatment (three months com-
pared to six months) had no effect on the ability of
patients to taper to zero dose. In contrast, patients
treated with doses of XANAX greater than 4 mg/day had
more difficulty tapering to zero dose than those treated
with less than 4 mg/day.
The importance of dose and the risks of XANAX as a

tment for panic disord

Because the management of panic disorder often
requires the use of average daily doses of XANAX above
4 mg, the risk of dependence among panic disorder
patients may be higher than that among those treated for
less severe anxiety. Experience in randomized placebo-
controlled discontinuation studies of patients with panic
disorder showed a high rate of rebound and withdrawal
symptoms in patients treated with XANAX compared to
placebo treated patients.

Relapse or return of iliness was defined as a return of
symptoms characteristic of panic disorder (primarily
panic attacks) to lavels approximately equal to those
seen at baseline before active treatment was initiated.
Rebound refers to a return of symptoms of panic dis-
order to a level substantially greater in frequency, or
more severe in intensity than seen at baseline. With-
drawal symptoms were Identified as those which were
generally not characteristic of panic disorder and which
occurred for the first ime more frequently during discon-
tinuation than at baseline.

In a controlled clinical trial in which 63 patients were
randomized to XANAX and where withdrawal symptoms
wora specifically sought, the following were identified as
symptoms of withdrawal: heightened sensory perception,
impaired concentration, dysosmia, clouded sensorium,
paresthesias, muscle cramps, muscle twitch, diarrhea,
blurred vision, appetite decrease and weight loss. Other
symptoms, such as anxiety and insomnia, were fre-
quently seen during discontinuation, but it could not be
determined if they were due to retum of illness, rebound
or withdrawal.

In a larger database comprised of both controlled and
uncontrolled studies in which 641 patients received
XANAX, discontinuation-emergent symptoms which
occurred at a rate of over 5% in patients treated with
XANAX and at a greater rate than the placebo treated
group were as follows:

DISCONTINUATION-EMERGENT SYMPTOM INCIDENCE
Percentage of 841 XANAX-Treated Panic Disorder

Patients Reporting Events
Body System/Event
Neurologic Gastrolntestinal
Insomnia 20.5 Nausea/Vomiting 16.5
Light-headedness 19.3 Diarrhea 13.6
Abnormal involuntary Decreased salivation 10.6
movement 17.3
Headache 17.0  Metabolic-Nutritional
Muscular twitching 6.9 Weight loss 13.3
Impaired coordination 6.6 Decreased appetite 12.8
Muscle tone disorders 59
Woeakness 5.8 Dermatological
Psychlatric Sweating 144
Anxiety 19.2
Fatigue and Tiredness 18.4 Cardiovascular
Irritability 10.5 Tachycardia : 12.2
Cognitive disorder 10.3
Memory impairment 55 Special Senses
Depression 51 Blurred vision 10.0
Confusional state 5.0

From the studies cited, it has not been determined
whether these symptoms are clearly related to the dose
and duration of therapy with XANAX in patients with
panic disorder.

In two controlled trials of six to eight weeks duration
where the ability of patlents to discontinue medication
was measured, 71%-93% of XANAX treated patients
tapered completely off therapy compared to 89%-96% of
placebo treated patlents. In a controlled postmarketing
discontinuation study of panic disorder patients, the
duration of treatment (three months compared to six
months) had no effect on the ability of patients to taper
to zero dose.

Seizures attributable to XANAX were seen after drug
discontinuance or dosa reduction in 8 of 1980 patients
with panic disorder or In patients participating in clinical
trials where doses of XANAX greater than 4 mg/day for
over 3 months were permitted. Five of these cases
clearly occurred during abrupt dose reduction, or discon-
tinuation from dally doses of 2 to 10 mg. Three cases
occurred in situations where there was not a clear rela-
tionship to abrupt dose reduction or discontinuation. in
one Instance, selizure occurred after discontinuation from
a single dose of 1 mg after tapering at a rate of 1 mg
every three days from 6 mg daily. In two other instances,
the relationship to taper is indeterminate; in both of
these cases the patients had been receiving doses of
3 mg daily prior to seizure. The duration of use in the
above 8 cases ranged from 4 to 22 weeks. There have
been occasional voluntary reports of patients developing
selzures while apparently tapering gradually from
XANAX. The risk of seizure seems to be greatest 24-72
hours after discontinuation (see DOSAGE AND ADMIN-
ISTRATION for recommended tapering and discontinua-
tion schedule).

Status epilepticus and its treatment.

The medical event voluntary reporting system shows
that withdrawal seizures have been reported in associa-.
tion with the discontinuation of XANAX. In most cases,
only a single selzure was reported; however, muitiple
seizures and status epilepticus were reported as well,
Ordinarily, the treatment of status epilepticus of any eti-
ology involves use of intravenous benzodiazepines plus
phenytoin or barbiturates, maintenance of a patent air-
way and adequate hydration. For additional details
regarding therapy, consultation with an appropriate spe-
cialist may be considered.

Interdose Symptoms:

Early moming anxiety and emergence of anxiety symp-
toms between doses of XANAX have been reported in
patients with panic disorder taking prescribed mainte-
nance doses of XANAX. These symptoms may reflect the
development of tolerance or a time interval between
doses which is longer than the duration of clinical action
of the administered dose. In either case, it is presumed
that the prescribed dose is not sufficient to maintain
plasma levels above those needed to prevent relapse,
rebound or withdrawal symptoms over the entire course
of the Interdosing Interval. In these situations, it is rec-




ommended that the same total daily dose be given
divided as more frequent adminlstrations (see DOSAGE
AND ADMINISTRATION).

Risk of dose reduction:

Withdrawal reactions may occur when dosage reduc-
tion occurs for any reason. This includes purposeful
tapering, but also inadvertent reductlon of dose (eg, the
patient forgets, the patient is admitted to a hospital,
etc.). Therefore, the dosage of XANAX should be
reduced or discontinued gradually (see DOSAGE AND
ADMINISTRATION).

XANAX Tablsts are not of valus in the treatment of
psychotic patients and should not be employed in lleu of
appropnale treatment for psychosls Becauss of its CNS
dep offects, pati receiving XANAX should be
cautioned agalnst engaging in hazardous occupations or
activities requiring complete mental alertness such as
operating machinery or driving a motor vehicle. For the
~ same reason, patients should be cautioned about the

simultaneous ingestion of alcohol and other CNS depres-
sant drugs during treatment with XANAX,

Benzodiazepines can potentially cause fetal harm
when administered to pregnant women. If XANAX is used
during pregnancy, or if the patient becomes pregnant
white taking this drug, the patient should be apprised of
the potential hazard to the fetus. Because of experience
with other members of the benzodiazepine class, XANAX
is assumed to be capable of causing an Increased risk of
congenital abnormalities when administered to a preg-
nant woman during the first trimester. Because use of
these drugs is rarety a matter of urgency, their use dur-
ing the first trimester should almost always be avoided.
The possibility that a woman of childbearing potential
may be pregnant at the time of Institution of therapy
should be considerad. Patients should be advised that if
they become pregnant during therapy or intend to
become pregnant they should communicate with their
physicians about the desirability of discontinulng the
drug.

Alprazolam interaction with drugs that inhibit metabolism
via cytochrome P450 3A: The initial step in alprazolam
metabolism Is hydroxylation catalyzed by cytochrome
P450 3A (CYP 3A). Drugs that inhiblt this metabolic
pathway may have a profound effect on the clearance of
alprazolam. Consequently, alprazolam should be avoided
in patients recelving very potent inhibltors of CYP 3A.
With drugs inhibiting CYP 3A to a lesser but still signifi-
cant degres, .alprazolam should be used only with cau-
tion and consideration of appropriate dosage reduction.
For some drugs, an interaction with alprazolam has been
quantified with clinical data; for other drugs, interactions
are predicted from in vitro data andlor experience with
similar drugs in the same pharmacologic class.

The following are examples of drugs known to Inhibit
the metabolism of alprazolam and/or related benzodiaze-
pines, presumably through inhibition of CYP 3A.

Potent CYP 3A inhibitors:

Azole antifungal agents—Although in vivo interaction
data with alprazolam are not available, ketoconazole and
itraconazole are potent CYP 3A inhibitors and the coad-
ministration of alprazolam with them is not recom-
mended. Other azole-type antifungal agents should also
be considered potent CYP 3A inhibitors and the coad-
ministration of alprazolam with them is not recommended
(see CONTRAINDICATIONS).

Drugs demonstrated to be CYP 3A inhibitors on the basis
of clinical studies involving alprazolam (caution and con-
sideration of appropriate alprazolam dose reduction are
recommended during coadministration with the following
drugs):

Nefazodone — Coadministration of nefazodone
increased alprazolam concentration two-fold.

Fluvoxamine — Coadministration of fluvoxamine
approximately doubled the maximum plasma concentra-
tion of alprazolam, decreased clearance by 49%,
increased half-life by 71%, and decreased measured
psychomotor performance.

Climetidine—Coadministration of cimetidine increased
the maximum plasma concentration of alprazolam by
86%, decreased clearance by 42%, and increased hatf-
life by 16%.

Other drugs possibly affecting alprazolam metabolism:
Other drugs possibly affecting alprazolam metabolism by
inhibition of CYP 3A are discussed in the PRECAU-

TIONS section (see PRECAUTIONS-Drug Interactions).

PRECAUTIONS

General: If XANAX Tablets are to be combined with
other psychotropic agents or anticonvulsant drugs, care-
ful consideration should be given to the pharmacology of
the agents to be employed, particularly with compounds
which might potentiate the action of benzodiazepines
(see DRUG INTERACTIONS).

As with other psychotropic medications, the usual pre-
cautions with respect to administration-of the drug and
slze of the prescription are indicated for severely
depressed patients or those in whom there is reason to
expect concealed suicidal ideation or plans.

It is recommended that the dosage be limited to the
smallest effective dose to preclude the development of
ataxia or oversedation which may be a particular prob-
lem in elderly or debilitated patients. (See DOSAGE AND
ADMINISTRATION.) The usual precautions in treating
patients with impaired renal, hepatic or pulmonary func-
tion should be observed. There have been rare reports of
death in patients with severe pulmonary disease shortly
after the initiation of treatment with XANAX. A decreased

ic alprazolam elimination rate (eg, increased
plasma half—lvfe) has been observed In both alcoholic
liver di ts and obese patients receiving
XANAX (see CLINICAL PHARMACOLOGY)

Eplsodes of hypomania and mania have been reported
in assoclation with the use of XANAX in patients with
depression.

Alprazolam has a weak uricosuric effect. Although
other medications with weak uricosuric effect have been
reported to cause acute renal failure, there have been no
reported instances of acute renal failure attributable to
therapy with XANAX.

Information for Patients:

For all users of XANAX:

To assure safe and effective use of benzodlazepines, all
patients prescribed XANAX should be provided with the
following guidance. In addition, panic disorder patients,
for whom doses greater than 4 mg/day are typically pre-
scribed, should be advised about the risks associated
with the use of higher doses.

1. Inform your physician about any alcohof consumption
and medicine you are taking now, including medication
you may buy without a prescription. Alcohol should gen-
erally not be used during treatment with benzodiaze-
pines. '

2. Not recc ded for use in preg y. Therefore,
inform your physician if you are pregnant, if you are
planning to have a child, or if you become pregnant
while you are taking this medication.

3. Inform your physician if you are nursing.

4. Until you experience how this medication affects you,
do not drive a car or operate potentlally dangerous
machinery, etc.

5. Do not increase the dose even if you think the med-
ication “does not work anymore” without consulting your
physician. Benzodiazepines, even when used as recom-
mended, may produce emotional and/or physical depen-
dence.

6. Do not stop taking this medication abruptly or
decrease the dose without consulting your physician,
since withdrawal symptoms can occur.

Additional advice for panic disorder patients:

The use of XANAX at doses greater than 4 mg/day,
often necessary to treat panic disorder, Is accompanied
by risks that you need to carefully consider. When used
at doses greater than 4 mg/day, which may or may not
be required for your treatment, XANAX has the potentlal
1o cause severe emotional and physical dependence in
some patients and these patients may find it exceedingly
difficult to terminate treatment. In two controlled trials of
six to elght weeks duration where the ability of patients
to discontinue medication was measured, 7 to 29% of
patients treated with XANAX did not completely taper off
therapy. In a controlled postmarketing discontinuation
study of panic disorder patients, the patients treated
with doses of XANAX greater than 4 mg/day had more
difficulty tapering to zero dose than patients treated with
less than 4 mg/day. In all cases, it is important that your
physician help you discontinue this medication in a care-
ful and safe manner to avoid overly extended use of
XANAX.




tn addition, the extended use at doses greater than
4 mg/day appears to increase the incidence and severity
of withdrawal reactions when XANAX is discontinued.
These are generally minor but seizure ¢an occur, espe-
cially if you reduce the dose too rapidly or discontinue
the medication abruptly. Seizure can be life-threatening.
Laboratory Tests: Laboratory tests are not ordinarily
required in otherwise heaithy patients.

- Drug Interactions: The benzodiazepines, including

alprazolam, produce additive CNS depressant effects
when co-administered with other psychotropic medica-
tions, anticonvulsants, antihistaminics, ethano! and other
drugs which themselves produce CNS depression.

The steady state plasma concentrations of imipramine
and desipramine have been reported to be increased an
average of 31% and 20%, respectively, by the concomi-
tant administration of XANAX Tablets in doses up to
4 mg/day. The clinlcal significance of these changes is
unknown.

Drugs that inhibit alprazolam metabolism via cytochrome
P450 3A: The initial step in alprazolam metabolism is
hydroxylation catalyzed by cytochrome P450 3A (CYP
3A). Drugs which inhibk this metabolic pathway may
have a profound effect on the clearance of alprazolam
(see CONTRAINDICATIONS and WARNINGS for addi-
tional drugs of this type).

Drugs demonstrated to be CYP 3A inhibitors of possible
clinical significance on the basis of clinical studies
involving alprazolam (caution is recommended during
coadministration with alprazolam):

Fluoxetine—Coadministration of fluoxetine with alpra-
zolam Increased the maximum plasma concentration of
alprazolam by 46%, decreased clearance by 21%,
increased half-life by 17%, and decreased measured

psychomotor performance.
Propoxyphene—Coadministration of propoxyphene
decreased the max I cC ion of alpra-

zolam by 6%, decreased clearance by 38%, and
increased half-life by 58%.

Oral Contraceptives—Coadministration of oral contra-
ceptives increased the maximum plasma concentration
of alprazolam by 18%, decreased clearance by 22%, and
increased half-life by 29%.

Drugs and other substances demonstrated to be CYP 3A
inhibitors on the basis of clinical studies involving
benzodiazepines metabolized similarly to alprazo-

lam or on the basis of in vitro studies with alprazo-

lam or other benzodlazepines (caulion is recom-
mended during coadministration with alprazolam):
Available data from dclinical studies of benzodlaze-
pines other than alprazolam suggest a possible

drug Interaction with alprazolam for the following:
diltiazem, isoniazid, macrollde antibiotics such as
erythromycin and clarithromycin, and grapefruit

juice. Data from in vitro studies of alprazolam sug-

gest a possible drug interaction with alprazolam

for the following: sertraline and paroxetine. Data

from In vitro studies of benzodiazepines other than
alprazolam suggest a possible drug interaction for the
following: ergotamine, cyclosporine, amiodarone,
nicardipine, and nifedipine. Caution is recommended
during the coadministration of any of these with alprazo-

fam (see WARNINGS). .
Drug/Laboratory Test | { Although i
tions b benzodi Inas and ¢ y employed

clinical laboratory tests have occasionally been reported,
there is no consistent pattern for a specific drug or
specific test.

Carcinog is, Mutag is, Impalrment of Fertility:
No evidence of carcinogenic potential was observed dur-
ing 2-year bloassay studles of alprazolam in rats at
doses up to 30 mg/kg/day (150 times the maximum rec-
ommended daily human dose of 10 mg/day) and in mice
at doses up to 10 mg/kg/day (50 times the maximum rec-
ommended daity human dose).

Alprazolam was not mutagenic in the rat micronucleus
test at doses up to 100-mg/kg, which is 500 times the
maximum recommended daily human dose of 10 mg/day.
Alprazolam also was not mutagenlc in vitro in the DNA
Damagel/Alkaline Elution Assay or the Ames Assay.

Alprazolam produced no impairment of fertility in rats
at doses up to 5 mg/kg/day, which Is 25 times the maxi-
mum recommended daily human dose of 10 mg/day.
Pregnancy: Teratogenic Effects: Pregnancy Category D:

(See WARNINGS Section).

Nonteratogenic Effects: It should be considered that the

child bom of a mother who Is receiving benzodiazepines

may be at some risk for withdrawal symptoms from the drug

during the postnatal period. Also, necnatal flaccidity and

resplratory problems have been reported in children bor of

mothers who have been receiving benzodiazepines.

Labor and Delivery: XANAX has no established use in

labor or delivery.

Nursing Mothers: Benzodiazepines are known to be

excreted in human milk. it should be assumed that alpra-

zolam is as well. Chronic administration of diazepam to

nursing mothers has been reported to cause their infants

to become lethargic and to lose weight. As a general

rule, nursing should not be undertaken by mothers who

must use XANAX.

Pediatric Use: Safety and effectiveness of XANAX in indi-

viduals below 18 years of age have not been established.

Geriatric Use: The elderly may be more sensitive to the effects of
benzodiazepines. They exhibit higher plasma alprazolam concentrations
due to reduced clearance of the drug as compared with a younger
population receiving the same dosas. The smallest effective dose of
XANAX should be used in the elderly to prectude the development of
ataxia and oversedation (see CLINICAL PHARMACOLOGY and DOSAGE
AND ADMINISTRATION).

ADVERSE REACTIONS

Slde effects to XANAX Tablets, if they occur, are gen-
erally observed at the beglnning of therapy and usually
disappear upon continued medication. In the usual
patient, the most frequent side effects are likely to be an
extension of the pharmacological activity of alprazolam,
eg, d or light-headed

The data cited in the two tables below are estimates of
untoward clinical event incidence among patients who
participated under the following clinical conditions: rela-
tively short duration (ie, four weeks) placebo-controlled
clinical studies with dosages up to 4 mg/day of XANAX
(for the management of anxlety disorders or for the
short-term relief of the symptoms of anxiety) and short-
term (up to ten weeks) placebo-controlled clinical studies
with dosages up to 10 mg/day of XANAX in patients with
panic disorder, with or without agoraphobia.

These data cannot be used to predict precisely the
incidence of untoward events In the course of usual med-
ical practice where patient characteristics, and other fac-
tors often differ from those in cilnical trials. These fig-
ures cannot be compared with those obtained from other
clinlcal studies involving related drug products and
placebo as each group of drug trials are conducted
under a different set of conditions.

Comparison of the cited figures, however, can provide
the prescriber with some basis for estimating the relative
contributions of drug and non-drug factors to the unto-
ward event incidence in the population studied. Even this
use must be approached cautiously, as a drug may
relieve a symptom in one patient but induce it in
others. (For example, an anxiolytic drug may
relieve dry mouth [a symptom of anxlety] in some
subjects but induce it [an untoward event] in
others.)

Additionally, for anxiety disorders the cited fig-

. ures can provide the prescriber with an indication

as to the frequency with which physician interven-

tion (eg, increased surveillance, decreased dosage

or discontinuation of drug therapy) may be neces-

sary because of the untoward dlinical event.
ANXIETY DISORDERS

Incidencs of
Intervention
Treatment-Emergent  Because of
Symptom Incldencet Symptom

XANAX PLACEBO XANAX

Number of Patients 565 505 565
% of Patients
Reporting:
Central Nervous System

- Drowsiness 410 216 151
Light-headedness 208 193 12
Depression 139 181 24
Headache 129 196 11
Confusion 9.9 10.0 09
Insomnia 8.9 18.4 1.3
Nervousness 41 10.3 1.1

Syncope 31 4.0



Dizzlness 18 0.8 25
Akathlisia 1.6 12 ¢
Tlredness/Sleepiness v * 18
Gastrointestinal

Dry Mouth 147 133 0.7
Constipation 104 114 09
Diarrhea 101 103 1.2
Nausea/Vomiting 96 128 1.7
Increased Sallvation 42 24 o
Cardiovascular

Tachycardia/Palpitations| 7.7  15.6 0.4
Hypotenslon 4.7 22 >
Sensory

Blurred Vision 6.2 6.2 04
Musculoskeletal

Rigldity 4.2 53 *
Tremor 4.0 8.8 04
Cutaneous

Dermatitis/Allergy 38 3.1 0.6
Other

Nasal Congestion .

Weight Gain 7.3 93 *
Weight Loss 27 27

*None reported 23 30 *

tEvents reported by 1% or more of XANAX patients
are included.

in addition to the relatively common (le, greater than

1%) untoward events enumerated in the table above, the
following adverse events have been reported in associa-
tion with the use of benzodlazepines: dystonia, irritabil-
ity, concentration difficulties, anorexia, transient amne-

sia or memory impairment, loss of coordination, fatigue,

selzures, sedation, slurred speech, jaundice, muscu-
toskeletal weakness, pruritus, diplopia, dysarthria,
changes in libido, menstrual irregularities, Incontinence
and urinary retention.

PANIC DISCRDER
Treatment-
Emergent
Symptom
Incidenco*
XANAX PLACEBO
Number of Patients 1388 1231
% of Patients Reporting:
Central Nervous System
Drowsiness 76.8 427
Fatigue and Tiredness 48.6 423
Impaired Coordination 40.1 17.9
Irvitability 33.1 30.1
Memory Impaiment 33.1 22.1
Light-headedness/Dizziness 20.8 36.9
Insomnia 29.4 41.8
Headache 29.2 35.6
Cognitive Disorder 288 20.5
Dysarthria 23.3 8.3
Anxiety 16.6 24.9
Abnomnal Involuntary
Movement 14.8 21.0
Decreased Libldo 14.4 8.0
Depression 138 14.0
Confusiona) State 10.4 8.2
Muscutar Twitching 79 11.8
Increased Libido 7.7 4.1
Change in Libido
(Not Specified) 74 56
Weakness 7.4 8.4
Muscle Tone Disorders 6.3 75
Syncope 38 48
Akathisia 3.0 43
Agitation 29 26
Disinhibition 27 15
Paresthesia 24 3.2
Talkativeness 22 1.0
Vasomotor Disturbances 20 26
Derealization 19 1.2
Dream Abnormalities 18 15
Fear 14 1.0
Feeling Warm . 13 05
Gastrointestinal
Decreased Salivation 32.8 34.2
Constipation 26.2 15.4
Nausea/Vomiting 220 318

Diarrhea 20.6 22.8

Abdominal Distress 18.3 215
Increased Salivation 5.6 44
Cardio-Respiratory
Nasal Congestion 17.4 16.5
Tachycardia 15.4 26.8
Chest Pain 10.6 18.1
Hyperventilation 9.7 14.5
Upper Respiratory Infection 4.3 37
Blurred Vision 21.0 21.4
Tinnitus 6.6 10.4
Musculoskeletal
Muscular Cramps 24 24
Muscle Stiffness 22 33
Cutaneous
Sweating 15.1 235
Rash 10.8 8.1
Other
Increased Appatite 327 22.8
Decreased Appstite 27.8 241
Weight Gain 27.2 17.9
Weight Loss 286 16.5
Micturition Difficulties 12.2 8.6
Menstrual Disorders - 10.4 87
Sexual Dysfunction 74 37
Edema ’ 4.9 56
Incontinence 15 0.6
Infection 1.3 1.7

*Events reported by 1% or more of XANAX patlents are
included.
In addition to the relatively common (ie, greater than
1%) untoward events enumerated in the table above, the
following adverse events have been reported in associa-
tion with the use of XANAX: seizures, hallucinations,
depersonalization, taste alterations, diplopia, elevated
bilirubin, elevated hepatic enzymes, and jaundice.

There have also been reports of withdrawal seizures
upon rapld decrease or abrupt discontinuation of XANAX

" Tablets (see WARNINGS).

To discontinue treatment in patients taking XANAX, the
dosage should be reduced slowly in keeping with good
medical practice. It is suggested that the daily dosage of
XANAX be decreased by no more than 0.5 mg every three
days (see DOSAGE AND ADMINISTRATION). Some
patients may benefit from an even slower dosage reduc-
tion. In a controlled p keting discontinuation study
of panic disorder patients which compared this recom-
mended taper schedule with a slower taper schedule, no
difference was observed between the groups in the pro-
portion of patients who tapered to zero dose; however,
the slower schedule was assoclated with a reduction in
symptoms assoclated with a withdrawal syndrome.

Panic disorder has been associated with primary and
secondary major depressive disorders and increased
reports of suicide among untreated patients. Therefore,
the same precaution must be exercised when using
doses of XANAX greater than 4 mg/day in treating
patients with panic disorders as Is exercised with the
use of any psychotropic drug in treating depressed
patients or those in whom there is reason to expect con-
cealed sulcldat ideation or plans.

As with all benzodiazepines, paradoxical reactions
such as stimulation, increased le spasticlty, sleep
disturbances, hallucinations and other adverse behav-
ioral effects such as agitation, rage, imitability, and
aggressive or hostile behavior have been reported
rarely. In many of the spontanecus case reports of
adverse behavloral effects, patients were receiving
other CNS drugs concomitantly and/or were described
as having underlying psychiatric conditions. Should any
of the above events occur, alprazolam should be discon-
tinued. Isolated published reports involving small num-~
bers of patients have suggested that patlents who have
borderline personality disorder, a prior history of violent
or aggressive behavior, or alcohol or substance abuse
may be at risk for such events. Instances of imitability,
hostility, and intrusive thoughts have been reported dur-
ing discontinuation of alprazolam in patients with post-
traumatic stress disorder.

Laboratory analyses were performed on patients par-
ticipating in the clinical program for XANAX. The follow-
ing incidences of abnormalitles shown below were
observed in patients receiving XANAX and in patlents in




the corresponding placebo group. Few of these abnormal-
Ities were considered to be of physiological significance.
XANAX  PLACEBO
Low High Low High

Hematology
Hematocrit - . . *
Hemoglobin * N v *
Total WBC Count 14 23 10- 20
Neutrophll Count 23 30 42 1.7
Lymphocyte Count 55 74 54 95
Monocyte Count 53 28 64 *
Eosinophil Count 32 985 33 72
Basophil Count v M ¢ *

Urinalysis
Albumnin - * - >
Sugar - . - *
RBC/HPF - 34 - 5.0
WBC/HPF - 257 - 259

Blood Chemistry
Creatinine 22 19 35 1.0
Bilirubin * 1.6 * *
SGOT * 32 10 18
Alkaline Phosphatase  * 1.7 - 18

*Less than 1%

When treatment with XANAX is protracted, periodic
blood counts, urinalysis and blood chemistry analyses
are advisable.

* Minor changes in EEG patterns, usually low-voltage
fast activity have been observed in patients during ther-
apy with XANAX and are of no known significance.

Post Introduction Reports: Various adverse drug reac-
Hons have been reported in association with the use of
XANAX since market introduction. The majority of these
reactions were reported through the medical event vol-
untary reporting system. Because of the spontaneous
nature of the reporting of medical events and the lack of
controls, a causal relationship to the use of XANAX can-
not be readlly determined. Reported events include: liver
enzyme elevations, hepatitis, hepatic failure, Stevens-
Johnson syndrome, hyperprolactinemia, gynecomastia
and gatactorrhea.

DRUG ABUSE AND DEPENDENCE
Physical and Psychological Depend Withd |
symptoms similar in character to those noted with seda-
tive/hypnotics and alcohol have occurred following dis-
continuance of benzodiazepines, including XANAX. The
symptoms can range from mild dysphoria and insomnia
to a major syndrome that may include abdominat and
muscle cramps, vomiting, sweating, tremors and convul-
sions. Distinguishing between withdrawal emergent signs
and symptoms and the recurrence of iliness Is often diffi-
cult in patients undergoing dose reduction. The long
term strategy for treatment of these phenomena will vary
with their cause and the therapeutic goal. When neces-
sary, Immediate management of withdrawal symptoms
requires re-institution of treatment at doses of XANAX
sufficient to suppress symptoms. There have been
reports of failure of other benzodiazepines to fully sup-
press these withdrawal symptoms. These failures have
been altributed to incomplete cross-tolerance but may
also reflect the use of an inadequate dosing regimen of
the substituted benzodiazepine or the effects of con-
comitant medications.

Whils it is difficult to distinguish withdrawal and recur-
rence for certain patients, the time course and the
nature of the symptoms may be helpful. A withdrawal
syndrome typically includes the occurrence of new symp-
toms, tends to appear toward the end of taper or shortly
after discontinuation, and will decrease with time. In
recurring panic disorder, symptoms similar to those
observed before treatment may recur either early or late,
and they will persist.

While the severity and Incidence of withdrawal phe-
nomena appear to be related to dose and duration of
treatment, withdrawal symptoms, including seizures,
have been reported after only brief therapy with XANAX
at doses within the recommended range for the treat-
ment of anxiety {eg, 0.75 to 4 mg/day). Signs and symp-
toms of withdrawal are often more prominent after rapid
decrease of dosage or abrupt discontinuance. The risk of
withdrawal seizures may be increased at doses above
4 mg/day (see WARNINGS).

Patients, especially individuals with a history of
seizures or epilepsy, should not be abruptly discontinued

from any CNS depressant agent, Including XANAX. Itis
recommended that all patients on XANAX who require a
dosage reduction be gradually tapered under close
supervision (see WARNINGS and DOSAGE AND ADMIN-
ISTRATION).

Psychological dependence Is a risk with all benzodiaz-
epines, including XANAX. The risk of psychologlcal
dependence may also be increased at doses greater
than 4 mg/day and with longer term use, and this risk is
further increased in patients with a history of alcohol or
drug abuse. Some patients have experienced consider-
able difficulty in tapering and discontinuing from XANAX,
espacially those receiving higher doses for extended
periods. Addiction-prone Individuals should be under
careful surveillance when receiving XANAX. As with all
anxiolytics, repeat prescriptions should be limited to
those who are under medical supervision.

Controlled Substance Class: Alprazolam Is a controlled
substance under the Controlled Substance Act by the
Drug Enforcement Administration and XANAX Tablets
have been assigned to Schedule IV.

OVERDOSAGE

Manife ions of alp lam overdosage Include som-
nolence, confusion, impaired coordination, diminished
reflexes and coma. Death has besn reported In associa-
tion with overdoses of alprazolam by itself, as It has with
other benzodiazepines. In addition, fatalities have been
reported in patients who have overdosed with a combina-
tion of a single benzodiazepine, including alprazolam,
and alcohol; alcoho! levels seen in some of these
patients have been lower than those usually assoclated

* with alcoholinduced fatality.

The acute oral LD s, in rats is 331-2171 mg/kg. Other
experiments in animals have indicated that cardio-
pulmonary collapse can occur following massive intra-
venous doses of alprazolam (over 195 mg/kg; 975 times
the maximum recommended daily human dose of
10 mg/day). Animals could be resuscitated with positive
mechanical ventilation and the intravanous Infusion of
norepinephrine bitartrate.

Animal experiments have suggested that forced diure-
sis or hemodialysis are probably of litle value in treating
overdosage. :

General Treatme}u of Overdose: Overdosage reports
with XANAX Tablets are limited. As in all cases of drug
overdosage, respiration, pulse rate, and blood pressure
should ba monitored. General supportive measures
should be employed, along with immediate gastric
lavage. Intravenous fluids should be administered and an
adequate airway maintained. If hypotension occurs, it
may be combated by the use of vasopressors. Dialysis is
of imited value. As with the management of intentional
overdosing with any drug, it should be borne in mind-that
multiple agents may have been Ingested.

Flumazenil, a specific benzodiazepine receptor antag-
onist, is indicated for the complete or partial reversal of
the sedative effects of benzodiazepines and may be
used in situations when an overdose with a benzodiaze-
pine Is known or suspected. Prior to the administration
of flumazenil, necessary measures should be instituted
to secure airway, ventilation and intravenous access.
Flumazenil is Intended as an adjunct to, not as a substi-
tute for, proper management of benzodiazepine over-
dose. Patients treated with flumazenil should be moni-
tored for re-sedation, respiratory depression, and other
residual benzodiazepine effects for an appropriate
period after treatment. The prescriber should be aware
of a risk of seizure in jatlon with fl il
treatment, particularly in long-term benzodiazepine
users and In cyclic antidepressant overdose. The
complete flumazenil package insert including CONTRA-
INDICATIONS, WARNINGS and PRECAUTIONS should
be consulted prior to use.

DOSAGE AND ADMINISTRATION

Dosage should be individualized for maximum beneficial

effect. While the usual daily dosages given below will meet

‘the needs of most patients, there will be some who require

doses greater than 4 mg/day. In such cases, dosage

should be increased cautiously to avoid adverse effects.

Anxiely disorders and transient symptoms of anxiety:
Treatment for patients with anxiety should be initiated

with a dose of 0.25 to 0.5 mg given three times daily.

The dose may be increased to achieve a maximum thera-

peutic effect, at intervals of 3 to 4 days, to a maximum



dally dose of 4 mg, given In divided doses. The lowest
possible effective dose should be employed and the
need for continued treatment reassessed frequently. The
risk of dependence may increase with dose and duration
of treatment.

In elderly patients, in patients with advanced liver dis-
ease or in patients with debilitating disease, the usual
starting dose is 0.25 mg, given two or three times daily.
This may be gradually increased if needed and tolerated.
The elderly may be especially sensitive to the effects of
benzodiazepines.

If side effacts occur at the recommended starting
dose, the dose may be lowered.

In all patients, dosage should be reduced gradually
when discontinuing therapy or when decreasing the daily
dosage. Although there are no systematically collected
data to support a specific discontinuation schedule, itis
suggested that the daily dosage be decreased by no
more than 0.5 mg every three days. Some patients may
require an even slower dosage reduction.

Panic disorder:

The successful treatment of many panic disorder
patients has required the use of XANAX at doses greater
than 4 mg daily. In controlled trials conducted to estab-
fish the efficacy of XANAX in panic disorder, doses In the
range of 1 to 10 mg daily were used. The mean dosage
employed was approximately 5 to 6 mg daily. Among the
approximately 1700 patients participating in the panic
disorder development program, about 300 received
XANAX In dosages of greater than 7 mg/day, including
approximately 100 patients who received imum
dosages of greater than 9 mg/day. Occasional patients
required as much as 10 mg a day to achieve a success-
ful response.

Generally, therapy should be initlated at a low dose to
minimize the risk of adverse responses in patients espe-
cially sensitive to the drug. Thereafter, the dose can be
Increased at intervals equal to at least 5 times the elimi-
natlon half-life (about 11 hours in young patients, about
16 hours in elderly patients). Longer titration intervals
should probably be used because the maximum thera-
peutic response may not occur until after the plasma
levels achiave steady state. Dose should be advanced
until an acceptable therapeutic response (ie, a substan-
tial reduction in-or total elimination of panic attacks) is
achieved, intolerance occurs, or the maximum recom-
mended dose is attained. For patients receiving doses
greater than 4 mg/day, periodic reassessment and con-
sideration of dosage reduction is advised. In a controlled
postmarketing dose-response study, patients treated
with doses of XANAX greater than 4 mg/day for three
months were able to taper to 50% of thelir total mainte-
nance dose without apparent loss of clinical benefit.
Because of the danger of withdrawal, abrupt discontinua-
tion of treatment should be avolded. (See WARNINGS,
PRECAUTIONS, DRUG ABUSE AND DEPENDENCE).
The following regimen is one that follows the principles
outlined above:

Treatment may be initiated with a dose of 0.5 mg three
times daily. Depending on the response, the dose may
be increased at Intervals of 3 to 4 days in increments of
no more than 1 mg per day. Slower titration to the dose
levels greater than 4 mg/day may be advisable to allow
full expression of the pharmacodynamic effect of XANAX.
To lessen the possibility of interdose symptoms, the
times of administration should be distributed as evenly
as possible throughout the waking hours, thatis, on a
three or four times per day schedule.

The necessary duration of treatment for panic disorder
patients responding to XANAX is unknown. After a period
of extended freedem from attacks, a carefully supervised
tapered discontinuation may be attempted, but ther is
evidence that this may often be difficult to accomplish
without recurrence of symptomis and/or the manifestation
of withdrawal phenomena.

In any case, reduction of dose must be undertaken
under close supervision and must be gradual. If significant
withdrawal symptoms develop, the previous dosing sched-
ule should be reinstituted and, only after stabilization,
should a less rapid schedule of discontinuation be
attempted. In a controlled postmarketing discontinuation
study of panic disorder patients which compared this rec-
ommended taper schedule-with a slower taper schedule,
no difference was observed between the groups in the pro-

portion of patients who tapered to zero dose; however, the
slower schedule was associated with a reduction In symp-
toms associated with a withdrawal syndrome. It is sug-
gested that the dose be reduced by no more than 0.5 mg
every three days, with the understanding that some
patients may benefit from an even more gradual discontin-
uation. Some pati may prove resi to all discon-
tinuation regimens.

HOW SUPPLIED

XANAX Tablets are available as follows:

0.25 mg (white, oval, scored, imprinted “XANAX 0.257)

Bottles of 100 NDC 0009-0029-01
Reverse Numbered
Unit Dose (100) NDC 0009-0029-46
Bottles of 500 NDC 0009-0029-02
Bottles of 1000 NDC 0009-0029-14
0.5 mg (peach, oval, scored, imprinted "XANAX 0.57)
Bottles of 100 NDC 0009-0055-01
Reverse Numbered
Unit Dose (100) NDC 0009-0055-46
Bottles of 500 NDC 0009-0055-03
Bottles of 1000 NDC 0009-0055-15
1 mg (blue, oval, scored, imprinted “XANAX 1.0)
Bottles of 100 NDC 0009-0090-01
Bottles of 500 NDC 0009-0090-04
Bottles of 1000 NDC 0009-0090-13

2 mg (white, oblong, multi-scored, imprinted “XANAX" on
one side and “2” on the reverse side)
Bottles of 100 NDC 0009-0094-01
Bottles of 500 NDC 0009-0094-03
Store at controlled room temperature 20° to 25° C (68°
to 77° F) [see USP).

Cautlon: Federal faw prohibits dispensing without pre-
scription.

ANIMAL STUDIES

When rats were treated with alprazotam at 3, 10, and
30 mg/kg/day (15 to 150 times the maximum recom-
mended human dose) orally for 2 years, a tendency for a
dose related increase in the number of cataracts was
observed in females and a tendency for a dose related
increase in comeal vascularization was observed in
males. These lesions did not appear until after 11
months of treatment.

CLINICAL STUDIES
Anxiety Disorders:

XANAX Tablets were compared to placebo in double
blind clinical studies (doses up to 4 mg/day) in patients
with a diagnosis of ahxiety or anxiety with associated
depressive symptomatology. XANAX was significantly
better than placebo at each of the evaluation periods of
these four week studles as judged by the following psy-
chometric instruments: Physician’s Global Impressions,
Hamilton Anxiety Rating Scale, Target Symptoms,
Patient’s Global Impressions and Self-Rating Symptom
Scale.

Panic Disorder:

Support for the effectiveness of XANAX in the treat-
ment of panic disorder came from three short-term,
placebo-controlled studies (up to 10 weeks) in patients
with diagnoses closely corresponding to DSM-II-R crite-
ria for panic disorder.

The average dose of XANAX was 5-6 mg/day in two of
the studies, and the doses of XANAX were fixed at 2 and
6 ma/day in the third study. In all three studies, XANAX
was superior to placebo on a variable defined as "the
number of patients with zero panic attacks” (range, 37-
83% met this criterion), as well as on a global improve-
ment score. In two of the three studies, XANAX was
superior to placebo on a variable defined as "change
from baseline on the number of panic attacks per week”
(range, 3.3-5.2), and also on a phobia rating scale. A
subgroup of patients who were improved on XANAX dur-
ing short-term treatment in one of these trials was con-
tinued on an open basis up to eight months, without
apparent loss of benefit.

Pharmacia & Upjohn Company
Kalamazoo, Michigan 49001, USA
RevisedXXXX
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Review and Evaluation of Clinical Data APR 2 5 2000

NDA#18-276
Sponsor: - Pharmacia & Upjohn
Drug: . Xanax® (alprazolam)
Material Submitted: SLR-035 Geriatric labeling supplement
Correspondence Date: August 20, 1998
Date Received: August 24, 1998

I. Background :

Xanax® (alprazolam) is a benzodiazepine anxiolytic. This submission from the sponsor is a
response to the Federal Register directive that asked for the addition of the “Geriatric Use”
subsection in labeling. The sponsor provides draft-labeling changes without any supporting data
or journal articles.

I1. Proposed draft changes to labeling

Geriatric Use- The sponsor recommends limiting elderly patients to the lowest effective dose to
preclude development of ataxia and over sedation. They state that plasma alprazolam
concentrations are higher in elderly due to reduced clearance of the drug when compared to
younger patients. This is supported by existing information in the CLINICAL
PHARMACOLOGY section. Kaplan, Bertz, and Pomara also report these phenomena in
pharmacokinetic and pharmacodynamic studies of alprazolam in elderly and younger subjects
(Bertz, Kroboth et al. 1997; Kaplan, Greenblatt et al. 1998; Pomara, Tun et al. 1998). '

111. Conclusions and Recommendations
The sponsor fulfills the requirement for the geriatric labeling guidelines and submits an attached
journal article that is summarized in draft labeling. The draft labeling is annrovahle from a -

clinical standpoint. 5 l

Paul J/ Andreason, M.D., Date

Medical Reviewer,

FDA CDER ODE1 DNDP HFD 120
cc: NDA 18-276

HFD 120

HFD 120/ ' Y -25- 0O

P Andreason Y {
AM Homonnay = z
T Laughren :

: Bertz, R. J., P. D. Kroboth, et al. (1997). “Alprazolam in young and elderly men:
sensitivity and tolerance to psychomotor, sedative and memory effects.” J Pharmaco! Exp Ther
281(3): 1317-29. .

Kaplan, G. B., D. J. Greenblatt, et al. (1998). “Single-dose pharmacokinetics and
pharmacodynamics of alprazolam in elderly and young subjects.” J Clin Pharmacol 38(1): 14-21.
Pomara, N., H. Tun, et al. (1998). “The acute and chronic performance effects of
alprazolam and lorazepam in the elderly: relationship to duration of treatment and self-rated

sedation.” Psychopharmacol Bull 34(2): 139-53.
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OFFICE OF CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW 7

Submission Dates: 8/20/98
OCPB Receipt Date: 3/8/2000

NDA: 18-276/8-035

Name of Drug: Xanax (Alprazolam) Tablets
Indication of Drug:  Anxiety

Sponsor: " Pharmacia & Upjohn

Type of Submission: Geriatric Labeling Supplement
Reviewer: Hong Zhao, Ph.D.

Labeling Change

This supplement is being submitted in response to the August 27, 1997 Federal Register
notice which provided a list of drug classes targeted for priority implementation of
Geriatric Use statements. Psychotic drugs, including anxiolytics, are included on the
priority list of drug classes. The proposed labeling revision concerns the use of
alprazolam in the elderly. A new "Geriatric Use" subsection is being added to the
PRECAUTION section of the labeling as follows:

Geriatric Use: The elderly may be more sensitive to the effects of benzodiazepines. They
exhibit higher plasma alprazolam concentrations due to reduced clearance of the drug as
compared with a younger population receiving the same doses. The smallest effective
dose of Xanax should be used in the elderly to preclude the development of ataxia and
oversedation  (see CLINICAL ~PHARMACOLOGY and DOSAGE AND
ADMINISTRATION).

" Comment 1 _ /

The information being added to the new "Geriatric Use" subsection of the
PRECAUTION section of labeling is based on existing information in the CLINICAL
PHARMACOLOGY section of labeling. It is acceptable to add the new subsection on
"Geriatric Use" under PRECAUTION section.

Please convey this Comment to the Medical Officer.

Hong Zhao, Ph.D. (S , o

RD/FT Initialed by Raman(B/aweja, Ph.D.__ f:?/ S -
cc: NDA: 18-276/5-035 (Alprazolam Tablets), HFD-120, HFD-860 (Zhao, Baweja,
Mehta), Central Documents Room (CDR-Biopharm)
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APR 20 2000

Division of Neuropharmacological Drug Products
REGULATORY PROJECT MANAGER LABELING REVIEW

Application Number: 18-276/S5-035

Name of Drug: Xanax® Tablets, 0.25, 0.5, 1 or 2 mg
Sponsor: Pharmacia & Upjohn Co.

Submission Date(s): August 20, 1998

Receipt Date(s): August 24, 1998

‘Background:
This supplement was submitted in accordance with the August 27, 1997, FR Notice to
provide for an additional ‘Geriatric Use’ subsection under PRECAUTIONS.

Material Reviewed:
1. Proposed marked-up draft labeling FPL (0811 557 826) submitted as a geriatric
labeling supplement SLR-035.
2. Most recently approved FPL (0811 857 826) approved on November 24, 1998,
- under SLR-034.

Labeling Review: (see attached review notes)

Conclusions: No additional changes have been effected by the company other than
what was submitted in this supplement. Thus, with the concurrence of the Medical
Officer and the Biopharmaceutics reviewer, an approval letter may issue if the proposed
language for the geriatric subsection is acceptable. v

Anna M. Homonnay-Weikel, RPh.
Regulatory Project Manager

S|

John Purvis
hief, Project Management Staff

Labeling reviewed by:

Supervisory Comment/Concurre:

/

cc:
Original 18-276/S-035
HFD-120/Div. Files
HFD-120/Homonnay




Labeling Changes:

When FPL (811 557 826) was compared to the proposed marked-up draft Iabellng (811
557 826) included in this supplement, the following labeling changes were noted and

are listed below by section:

PREVIOUS FPL
FPL 811 557 826

PRECAUTIONS:
Note #1
[Addition of geriatric use subsection]

PROPOSED DRAFT LABELING
FPL 811 557 826

PRECAUTIONS:

Note #1

Geriatric Use: The elderly may be more
sensitive to the effects of
benzodiazepines. They exhibit higher
plasma alprazolam concentrations due
to reduced clearance of the drug as
compared with a younger population
receiving the same doses. The
smaliest effective dose of XANAX
should be used in the elderly to
preclude the development of ataxia and
oversedation (see CLINICAL
PHARMACOLOGY and DOSAGE AND
ADMINISTRATION.)




DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

o

Food and Drug Administration
Rockvilie MD 20857

NDA 18-276/S-035

Pharmacia & Upjohn Co. | SEP 4 1998
7000 Portage Road
Kalamazoo, MI 49001

Attention; Michael D. Burdick, Senior Regulatory Manager

Dear Mr. Burdick:

We acknowledge receipt of your supplemental application for the following:
Name of Drug: Xanax Tablets |
NDA Number: 18-276

Supplement Number: S-035

Date of Supplement: August 20, 1998

Date of Receipt: August 24, 1998

Unless we find the application not acceptable for filing, this application will be filed under
Section 505(b)(1) of the Act on October 23, 1998 in accordance with 21 CFR 314.101(a).

All communications concerning this NDA should be addressed as follows:

Center for Drug Evaluation and Research
Division of Neuropharmacological Drug Products, HFD-120

Office of Drug Evaluation I .
Attention: Documnent Control Room 4008
5600 Fishers Lane

Rockville, MD 20857

Clennnanalsr
| [S] o

John S. Purvis -/ -
Chief, Project Management Staff
Division of Neuropharmacological Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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riginal NDA 18-276/035
HFD-120/Div. Files
HFD-120/CSO/A. Homonnay
filename: C:\WPWIN61\TEMPLATE\FDA\18-276.035

SUPPLEMENT ACKNOWLEDGEMENT




Pharmacia&Upjohn

Office of: )
Michael D. Burdick

Senior Regulatory Manager
Regulatory Affairs

O R l G ‘ N A L Telephone No.: 616-833-8041

Facsimile No.: 616-833-8009

~ August 20, 1998

CENTER FOR DRUG EVALUATION
Division of Neuropharmacological Drug Products HFD-120 AND RESEARCH
Center for Drug Evaluation and Research UG 24

Document Control Room, Parklawn Building AUG 241398

Food and Drug Administration ' RECE'VED HFD-120

5600 Fishers Lane
Rockville, Maryland 20857

RE: NDA 18276
A B ) &3 7{, F#. m sLﬂ 0635 XANAX® Tablets

(alprazolam tablets)
RIDA BT £O8 iW\%L\ .

O u ent

Sir/Madam:

We are supplementing our New: Drug Application for the above to propose a revision to the
package insert. The proposed revision concerns use of alprazolam in the elderly. This
-supplement is being submitted in response to the August 27, 1997 Federal Register notice
which provided a list of drug classes targeted for priority implementation of Geriatric Use
statements. Psychotropic drugs, including anxiolytics, are included on the priority list of
drug classes.

"The proposed text is provided in mock-up form in Attachment 1, using the current insert asa
basis. The insert has been changed to add a new “Geriatric Use” subsection to the
PRECAUTIONS section.

This proposed revision was developed in consideration of the requirements of 21 CFR
§201.57(£)(10). The information contained in the new “Geriatric Use” subsection represents
information already stated elsewhere in the current insert.

Pharmacla & Upjohn Telephone (616) 833-4000
7000 Portage Road

Kalamazoo, MI 49001-0199

UsA
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We look forward to the approval of this proposed insert change. If you have any questions
regarding the contents of this submission, please contact me at (616) 833-8041. Please send
correspondence addressed to Unit 0633-298-113.

Sincerely,

PHARMACIA & UPJOHN COMPANY

Michael D. Burdick

Senior Regulatory Manager

Regulatory Affairs

MDB:law

Attachments




y , Form Approved: OMB No. 0910-0001.
DEPARTMENT OF HEALTH AND HUMAN SERVICES Expwl.o‘;"’;m__ 12131195

PUBLIC HEALTH SERVICE See OMB Statement on Page 3.

FOOD AND DRUG ADMINISTRATION
APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE
OR AN ANTIBIOTIC DRUG FOR HUMAN USE

(Title 21, Code of Federal Regulations, 314)

NOTE: No application may be filed unless a completed application form has been received (21 ¥R P

NAME OF APPLICANT . DATE OF 'SUB]
Pharmacia & Upjohn Company August 20, 1998
TELEPHONE NO. (Include Area Code)
ADDRESS (Number, Street, City, State and Zip Code) (616) 833-8542
7000 Portage Road , NEW DRUG OR ANTIBIOTIC APPLICATION
Kalamazoo, Michigan 49001 ’;‘8”";5’7%(“ proviously issued)

DRUG PRODUCT

ESTABLISHED NAME (e.g., USP/USAN) PROPRIETARY NAME (if any)

XANAX® Tablets (alprazolam tablets)

Alprazolam
CODE NAME (if any) ' CHEMICAL NAME
8-chloro-1-methyl-6-phenyl-4H-s-triazolo
[4,3-al[1,4] benzodiazepine
DOSAGE FORM ROUTE OF ADMINISTRATION . STRENGTH(S)
Oral Tablets ‘ Oral 0.25, 0.5
1 and 2 mg

PROPOSED INDICATIONS FOR USE

LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRUG APPLICATIONS (21 CFR Part 312), NEW DRUG OR ANTIBIOTIC APPLICATIONS (21 CFR Part
314), AND DRUG MASTER FILES (21 CFR 314.420) REFERRED TO IN THIS APPLICATION:

INFORMATION ON APPLICATION

TYPE OF APPLICATION (Check ong)

O THIS SUBMISSION IS A FULL APPLICATION (21 CFR 314.50) [d THIS SUBMISSION IS AN ABBREVIATED APPLICATION (ANDA) (21 CFR 314.56)

IF

NAME OF DRUG HOLDER OF APPROVED APPLICATION
MISSIO ck of
[0  PRESUBMISSION O AN AMENDMENT TO A PENDING APPLICATION ﬁ SUPPLEMENTAL APPLICATION

O oremALApPLICATION [J  RESUBMISSION

SPECIFIC REGULATION(S) TO SUPPORT CHANGE OF APPL!CATIONl (e.g., Part 314;70(5)(2)60))

PROPOS! Ci
a APPLICATION FOR A PRESCRIPTION DRUG PRODUCT (Rx) 0O APPLICATION FOR AN OVER-THE-COUNTER PRODUCT (OTC)
FORM FDA 356h (5/95) PREVIOUS EDITION IS OBSOLETE Page 1




CONTENTS OF APPLICATION

T] - vr ]- I- I . I] ﬁ]] - .I . :az E ll z (‘v)

1. Index (See letter)

2. Summary (21 CFR 314.50 (c))

3. Chemistry, ménufacturing, and control section (21 CFR 314.50 (d) (1))

4. a. Samples (21 CFR 314.50 (e) (1)) (Submit only upon FDA’s request)

b. Methods Validation Package (21 CFR 314.50 (e) (2) (i)}

c. Labeling (21 CFR 314.50 (e) (2) (ii))

i. draft labeling (4 copies)

ii. final printed labeling (12 copies)

5. Nonclinical pharmacology and toxicology section (21 CFR 314.50 (d) (2)

6. Human pharmacokinetics and bioavailability section (21 CFR 314.50 (d) (3))

7. Microbiology section (21 CFR 314.50 (d) (4)

8. Clinical data section (21 CFR 314.50 @ 5

9. Safety update report (21 CFR 314.50 (d) (5) (vi) (b))

10. Statistical section (21 CFR 314.50 (d) (6))

11. Case report tabulations (21 CFR 314.50 () (1))

12. Case reports forms (21 CFR 314.50 (f) (1))

13. Patent information on any patent which claims the drug (21 U.S.C. 355 (b) or (c))

14. A patent certification with respect to any patent which claims the drug (21 U.S.C. 355 (b) (2) or (§) (2) (A)

15. OTHER (Specify)

1 agree to update this spplication with new safety information about the drug that may reasonably affect the stat t of contraindicati
wanunzs, precautxonn, or adverse reachons in the draft labeling. I agree to submit these safety update reports as follows: (1) 4 months after

the initi H (2) following t of an approvable letter and (3) at other times as requested by FDA. If this application is approved, I
agree to comply with all hws and reg'nlations that apply to approved applications, including the following:
1. Good facturin, lati in 31 CFR 210 and 211.

2. Labeling regulatlon.s m 21 CF'R 201
3. In the case of a prescnptmn drug pmduct, prescription drug advertising regulations in 21 CFR 202.

4. Regulations on maki in tion in 21 CFR 314.70, 314.71, and 314.72.

5. Regulations on reportu in 21 CFR 314 80 and 314.81.

6. Local, state and Federal i i t laws.
If this application applies to a drug product that l-"DA has proposed for scheduling under the controlled substances Act I agree not to market the
product until the Drug Enf tion makes a final scheduling decisi
NAME OF RESPONSIBLE OFFICIAL OR AGENT SIGNATURE OF RESPONSIBLE OFFICIAL OR AGENT DATE
Michael D. Burdick, Senior August 20, 1998
Regulatory Manager
ADDRESS (Street, City, State, Zip Code) TELEPHONE NO. (Include Area Code)

7000 Portage Road (616) 833-8542

Kalamazoo, Michigan 49001

(WARNING: A willfully false statement is a criminal offense. U.S.C. Title 18, Sec. 1001.)

FORM FDA 356h (5/95)

Page 2



