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( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

l”’hﬂa
Food and Drug Administration
Rockville, MD 20857

NDA 20-471/5-009

Abbott Laboratories
D-491/AP6B-1

100 Abbott Park Road
Abbott Park IL 60064-6108

Attention: Ernesto J. Rivera, Pharm.D.
Regulatory Affairs Project Manager

Dear Dr. Rivera:

Please refer to your supplemental new drug applicétion dated August 22, 2001, received August 23,
2001, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Zyflo (zileutin
tablets) Filmtab.

This supplemental new drug application provide fdr the addition of a Geriatric Use subsection to the
WARNING section, and revisions to the Special Population subsecton of the CLINICL
PHARMACOLOGY section of the package insert. -

We completed our review of this application. This application is approved effective on the date of this
letter, for use as recommended in the agreed-upon labeling text.

The final printed labeling (FPL) must be identical to the submitted labeling (package insert submitted
August 22, 2001).

Please submit the FPL electronically according to the guidance for industry titled Providing Regulatory
Submissions in Electronic Format — NDA. Alternatively, you may submit 20 paper copies of the FPL
as soon as it is available, in no case more than 30 days after it is printed. Please individually mount ten
of the copies on heavy-weight paper or similar material. For administrative purposes, this submission
should be designated "FPL for approved supplement NDA 20-471/S-009.” Approval of this
submission by FDA is not required before the labeling is used.

If you issue a letter communicating important information about this drug product (i.e., a “Dear Health
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857



NDA 20-471/S-009
Page 2

We remind you that you must comply with reporting requ1rements for an approved NDA (21 CFR
314.80 and 314. 81)

If you have any questions, call Ms. Colette Jackson, Regulatory Project Manager, at (301-) 827-5580.

Sincerely,
{See appended electronic signature page}

Badrul A. Chowdhury, M.D., Ph.D.

Acting Director _
Division of Pulmonary and Allergy Drug Products
Office of Drug Evaluation II '
Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature. :

Badrul Chowdhury
12/16/02 05:00:17 PM
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(FLO® FILMTAB®

euton tablets)

‘RIPTION .
ton is an orally active inhibitor of S-lipoxygenase, the
me that catalyzes the formation of leukotrienes from
idonic acid. Zileuton has the chemical name (x)-1-(1-
o[b)thien-2-ylethyl)-I-hydroxyurea and the following
ical structure:

HO o
N\

S CH,

ton has the molecular formula Cj1H)2N2058 and a
sular weight of 236.29. It is a racemic mixture (50:50) of
and S(-) cnantiomers. Zileuton is a practically odorless,
 exystalline powder that is soluble in methanol and ethanol,
1y soluble in itrile, and in water
iexane. The melting point ranges from 144 2°C to 145.2°C.
_0 tablets for oral administration is supplied in one dosage
1th con(aining 600 mg of zileuton.

ive Ing povi . hyd

ymellose, magnesium stearate, nncrocrysmllme cellulose,
datinjzed starch, propylene glycol, sodium starch glycolate,
and titanium dioxide.

[CAL PHARMACOLOGY

1anism of Action:

H,

ton is a specific mhxbltor of 5-lipoxygenase and thus inhibits )

triene (LTB4, LFCy4, LTDy, and LTE4) fonnauon Both the

Table 1
MEAN CHANGE FROM BASELINE TO END OF STUDY

(Six-Month Study)
ZYFLO T

Efficacy End] 600 mg 4 times/day Placebo

Trough FEVI(L) 027 0.14

AM PEFR (L/min) '30.60° 504

PM PEFR (L/min) 24.59* 798

B-Agonist Use (puffs/day) -L77* 022
* Daily Symptom Score (0-3 Scale)  -0.49* 0.28

Noctumnat Symptom Score

(0-3 Scale) -0.29* -0.04

Figure 1 shows the mean effect of ZYFLO versus placebo for the
pnmary efficacy variable, trough FEV], over the course of
Study 1.
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Of all the patients in Study 1 and Study 2, 7.0% of those
administered ZYFLO 600 mg four times daily required systemic
id therapy for exacerbation of asthrha, whereas 18.7%

and S(-) i are phar logicall acuve as
ygenase inhibitors in in vum sys(ems L are
ances that induce ) effects includi
entation of phil and.eosinophil migrati phil
Yt agg leukocyte . adhesion, i 4
ary permeability, and smooth muscle ion. These

of the placebo group required corticosteroid treatment This
difference was statistically sxgmﬁcan!

In these trials, there was a
from baseline in -FEV), which occurred 2 hours-after initial

s contribute to inflammation, edema, mucus secretion, and
‘hoconstriction in the airways of asthmatic patients. Sulfido-
Je Ieukotnenes (LTC4, L’I'D4, LTE,, also known as the slow-

of ZYFLO. This mean increase was approximately
0.10 L greater than that in placebo—treazed patients.

These studies evaluated patients receiving as-needed inhaled
beta-agomsl as” their only asthma therapy. In this patient

sing of phyl andLTBy4, 2 post-hoc 1
hils and hils, can be d in 2 number of

gical fluids including bronchoalveolar lavage fluid (BALF)

asthmatic patients.

suton is an orally active inhibitor of ex vivo LTB4 formation
veral species, including dogs, monkeys, rats, sheep, and
1s. chm.on mlnbus arachidonic acid-induced ear edema in

ion in mice in to polyacrylamide
nd eosmophxl migration into the lungs of antigen-challenged

.mon inhibits leuKotriene- dependent smooth muscle
actions in vitro in guinea pig and human airways. The
ound inhibits leuknlnene-dependenl bronchospasm in
:n and arachidonic acid-challenged guinea pxgs In anugen-
:nged sheep. il mhlbus late-pl

on and airway hyp In humans,

zileuton attenuated: bronchoconstriction caused by cold air
:nge in patients with asthma.

IMACOKINETICS

ton is rapidly absorbed upon oral administration with a
time to peak plasma concentration (Tyay) of 1.7 hours and
:an peak level (C,.m) of 4.98 pg/mL. The absolute
ailability of ZYFLO s unknown. Systemic exposure (mean
) following 600 mg ZYFLO admlmstranon is

suggested that individuals with
Tower FEV; values at baseline showed a greater improvement.
The role of ZYFLO in the management of patients with more
scvere asthma, pauems reomvmg anti-asthma therapy other than
ed, inhaled be , or patients recelvmg it as an
oral or inhaled comcostemxd-spanng agent remains o be fully
characterized.

INDICATIONS AND USAGE
'YFLO is indicated for the hylaxis and chronic of
asthma in adults and children 12 years of age and older. ~

CONTRAINDICATIONS

ZYFLO tablets are contraindicated in patients with:

« Active liver disease or transaminase elevations greater than or
equal to three times the upper limit of normal (23xULN) (see
PRECAUTIONS, Hepatic).

+ Hypersensitivity to zileuton or any of its inactive ingredients.

WARNINGS
ZYFLO is not indicated for use in the reversal of bronchospasm
in acute asthma attacks, including status asthmaticus. Therapy
with ZYFLO can be continued during acute exacerbations of
asthma,

Co-administration of ZYFLO and theophylline results in, on
average; an approximate doubling of serum theophylline
Theophylline dosage in these patieats should be

pghr/mL. Plasma of are
wtional to dose, and teady-state levels are predictable from
:-dose phar kinetic data. Administration of ZYFLO

food resulted in a smail but statistically significant increase
) in zileuton Cpyax without significant changes in the extent
ssorption (AUC) or Tmax. Therefore, ZYFLO can be
nistered with or without food (see DOSAGE AND
INISTRATION).

: apparent volume of distribution (V/F) of zileuton is
ximately 1.2 L/kg. Zileuton is 93% bound to plasma

ins, primarily to albumin, with minor binding to al-acid ~

protein.
nination of zileuton is predominantly via metabolism with a
terminal half-life of 2.5 hours. Apparent oral clearance of
on is 7.0 mL/min/kg. ZYFLO acuvxty is pnmanly due to the
t drug. Studies with radiolabeled drug d that
+ administered zileuton is well absorbed into the systemic
ation with 94.5% and 2.2% of the radiolabeled dose
ered in urine and feces, respechvely Several zileuton
solites have been identified i in human plasma and urine.
s include two di O
x metabolites) and an N-dehydroxylated metabolite of
on. The urinary excretion of the inactive N-dehydroxylated
solite and unch d zileuton each d for less than
of the dose. In vitro studies utilizing human liver

reduced and serum theophylline concentrations monitored closety
(see PRECAUTIONS, Drug Interactions). -
Co-administration of ZYFLO and warfarin results in a
clinically significant increase in prothrombin time (PT). Patients
on oral waxfann therapy and ZYFLO should have their
closely and dose
(see PRECAUTIONS, Drug

times

adjusled accordingly
Interactions).

Co-administration of ZYFLO and propranolol results in
doubling of propranolol AUC: and consequent increased beta-
blocker activity. Patients on ZYFLO and propranolol should be
closely monitored and the dose of the propranolol reduced as
necessary (see PRECAUTIONS, Drug Interactions).

PRECAUTIONS

Hepatic: Elevations of one or more liver function tests may occur
during ZYFLO therapy. These laboratory abnormalities may
progress, remain unchanged, or resolve with continued therapy.
In a few cases, initial transaminase elevations were first noted
after dnscontmumg treatment, usually wnhm 2 weeks The ALT
(SGPT) test is idered the most of liver
injury. In placebo-controlled clinical trials, the frequency of ALT
elevations greater than or equal to three tiines the upper fimit of

normal (3xULN) was 1.9% for. ZYFLO-treated patients,
~compared with 0.2% for placebo-treated patients.

In a long-term safety surveillance study, 2458 patients received
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ZYFLO® FILMTAB®
(zileuton tablets)

Patient Information Leaflet
Zyflo® Filmtab® Tablets
. ,,Generic Name: zileuton
Please read this leaflet carefﬂlly before you start taking Zyflo® Fllmtab® tablets Also, :
it each time you get your Zyflo prescription reﬁlled

This leaflet provides important information about taking Zyflo. It is not meant to take
place of your doctor’s specific instructions. Talk to your doctor if you have any quest
about Zyflo. Your doctor or pharmacist can also pr0v1de you w1th additional informa
about Zyflo.

What is the most important information |'should know about nylo?

The most important things to remember are to take all your doses of Zyflo every day an
make sure that you return to your doctor’s office for scheduled liver enzyme tests.

You should also know that you should seek miedical help-immediately if you need n
“puffs” of your bronchodilator inhaler than normal or if you use the maximum numbe

“puffs” prescribed for one 24-hour period. These could be a sign of worsening asthina w;

means that your asthma therapy may need to be changed.

What is Zyflo? T

Zyflo, which contains the active ingredient zileuton, blocks the formation of certain che

cals (leukotrienes) that may contribute to your asthma symptoms.

Who should not take Zyflo?

You should not take Zyflo if you:

* have active liver disease or have liver enzymes that are elevated.

* have ever had an allergic reaction to this medicine.

‘Your doctor will determine if it is safe for you to take Zyﬂo.

What should I tell my doctor before | take the first dose of Zyflo?
You should tell your doctor if you: ’ '

* have ever had liver disease, hepatitis, jaundice (yellow eyes or skin), or dark urine.
* drink alcohol. .

* are taking any prescription or nonprescription medicines. Your doctor may adjust the dv
of some of your other medicines while you are taking Zyflo.

* if you are taking theophylline foreyour asthma, the blood-thinning medication warfarit
the blood-pressure medication propranolol. Your doctor may need to change the dose
these drugs.

* are pregnant, planning to become pregnant, or are breast-feeding.

How should | take Zyflo?

* Zyflo is taken four times a day with or without food. It may be easier to remember to -
Zyflo if you make it part of your daily routine such as with meals and at bedtime.

= For Zyflo to help control your asthma symptoms, it must be taken every day as prescri
by your doctor. Zyflo WILL NOT relieve an asthma attack that has already started. W
taking Zyflo, it is important to keep taking your other asthma medicines as directed an
follow all of your doctor’s instructions.

Even if you have no asthma symptoms, do not decrease the dose of Zyflo or stop tal
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" Daily Symptom Score (0-3 Scale)  -0.49* 028
Nocturnal Symptom Score
(0-3 Scale) -0.29* -0.04

Figure 1 shows the mean effect of ZYFLO versus placebo for the
primary efficacy variable, rough FEV), over the course of
Study 1.
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Of all the paticnts in Study 1 and Study 2, 7.0% of those
administered ZYFLO 600 mg four times daily required systemic
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administration of ZYFLO. This mean increase was approximately
0.10 L greater than that i in placebo-treated patients,

These studies evajuated patients iving ded inhaled
bcta-agomst as their .only asthma therapy. In this patient
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rapidly absorbed upon oral administration with a
o peak plasma concentration (Tpzx) of 1.7 hours and
:ak level (Cmax) of 4.98 pg/mL. The absolute

ity of ZYFLO js unknown. Systemic exposure {mean

lowing 600 mg ZYFLO administration is
JmL. Plasma concentrations of zilewton are
l!o dose, and steady-state levels are predictable from
kineti da!a Admini; of ZYFLO
ssulted in 2 small but statistically snguﬁcam increase
levton Cpyax without significant changes in the extent
on (AUC) or Tyax. Therefore, ZYFLO can be
:d with or without food (see DOSAGE AND
TRATION).
went volume of distribution (V/F) of zileuton is
sly 1.2 L/kg. Zileuton is 93% bound to plasma
imarily to albumin, with minor binding to al-acid
1
on of zileuton is predominantly via metabolism with a
nal half-life of 2.5 hours. Apparent oral clearance of
"0 mL/min/kg. ZYFLO activity is primarily due to the
. Studies with radiolabeled drug demonstrated that
nistered zileuton is well absorbed into the systemic
with 94.5% and 2.2% of the radiolabeled dose
n urine and feces, rcsp:clively Several zileuton
have been identified in human plasma and urine.
e two di ic O-gl
abolites) and an N bolite of

1l post-hoc lyses suggested that individuals with
lower FEV, values at baseline showed a greater improvement.

The role of ZYFLO in the management of patients with more
severe asthma, patients receiving anti-asthma therapy other than
as-needed, inhaled beta-agonists, or patients receiving it as an
oral or inhaled corticosteroid-sparing agent remains to be fully
characterized.

INDICATIONS AND USAGE
ZYFLO is indicated for the prophylaxis and chronic treatment of
asthma in adults and children 12 years of age and older.

CONTRAINDICATIONS

ZYFLO tablets are contraindicated in patients with:

* Active liver disease or transaminase elevations greater than or
equal to three times the upper limit of normal (23xULN) (see
PRECAUTIONS, Hepatic).

» Hypersensitivity to zileuton or any of its inactive ingredients.

WARNINGS

ZYFLO is not indicated for use in the reversal of bronchospasm
in acute asthma attacks, mcludmg status aslhmaucus Therapy
with ZYFLO can d during acute of
asthma,

Co-administration of ZYFLO and theophylline results m, on
average, an approximate doubling of serum theophylline
concentrations. Theophylline dosage in these patients should be
reduced and serum theophylline concentrations monitored closely
(see PRECAUTIONS, Drug Interactions).

Co-administration of ZYFLO and warfarin results in a
clinically significant increase in prothrombin time (PT). Patients
on oral warfarin therapy and ZYFLO should have their
prothrombin times monitored closely and anticoagulant dose
adjusted  accordingly (see PRECAUTIONS, Drug
Interactions).

Co-administration of ZYFLO and propranolol resulxs in

doubling of p: 1 AUC and d beta-
blocker acuvny Patients on ZYFLO and propranolol should be
closely monitored and the dose of the propranolol reduced as
necessary (sec PRECAUTIONS, Drug Interactions).

PRECAUTIONS

Hepatic: Elevations of one or more liver function tests may occur
during ZYFLO therapy. These laboratory abnormalities may
progress, remain unchanged, or resolve with continued therapy.
In a few cases, initial transamninase elevations were first noted
after discontinuing reatment, usually within 2 weeks. The ALT
(SGP'I') test is consider gost sensitive indicator of liver
m_]ury In placebo-controlled clinical trials, the frequency of ALT

1 urinary excretion of thc machve N—dehydroxylated
nd unchanged zileuton each accounted for less than
ne dose. In vitro studies utilizing human liver
i have shown !hal le:uton and its N-dehydroxylalcd
can be by the
zymes 1A2, 2C9 and 3A4 (CYP1A2, CYP2C9 and

ulations:

¢: The pharmacokinetics of zileuton were investigated
elderly volunteers (ages 65 to 81 years, 9 males,
and healthy young volunteers (ages 20 to 40 years,
1 4 females) after single and multiple oral doses of
ary 6 hours of zileuton. Zileuton pharmacekinetics
r in healthy elderly subjects (265 years) compared to
nger adults (18 to 40 years).

:nder: Across several studies, no significant gender
: observed on the pharmacokinetics of zileuton.

fhiciency: The phannacokix‘ietics of zileuton were
ealthy subjects and in subjects with mild, moderate,
renal insufficiency. In subjects with renal failure

lysis, zileuton phar k ics were not
hemodialysis and a very small percentage of the

greater than or equal to three times the upper limit of
norma! (3xULN). was 1.9% for ZYFLO-treated patients,
compared with 0.2% for placebo-treated patients.

In a long-term safety surveillance study, 2458 patients received
ZYFLO in addition to their usual asthma care and 489 received
their usval asthma care. In patients treated for up to 12 months
with ZYFLO in addition to their wsual asthma care, 4.6%
developed an ALT of at least 3xULN, compared with 1.1% of
patients receiving only their usual asthma care. Sixty-one percent
of these elevations occurred during the first two months of
ZYFLO therapy. After two months of treatment, the rate of new
ALT elevations > 3xULN s!abilized at a mean of 0.30% per
month for patients iving ZYFLO-pl l-asthma care
compared with 0.11% per momh for patients receiving usual
asthma care alone. Of the 61 ZYFLO-plus-usval-asthma-care
patients with ALT elevations between 3 to 5XULN, 32 patients
{52%) had ALT values decrease to below 2xULN while
continuing ZYFLO therapy. Twenty-one of the 61 patients (34%)
had further increases in ALT levels to 2 5xULN and .were
withdrawn from the study in accordance with the study protocol.
In patients who discontinued ZYFLO, elevated ALT levels
returned to < 2xULN in an average of 32 days (range 1-111 days).

In controlled and uncontrolled clinical trials involving more
than 5000 patients treated with ZYFLO, the overall rate of ALT
clcvauon 2 3xULN was 3. 2% In these trials, one panenl

:d zileuton dose (<0.5%) was by
is. Hence, dosing adjustment in patients with renal
or undergoing hemodialysis is not necessary.

Mficiency: ZYFLO is contraindicated in patients with
1 disease (see CONTRAINDICATIONS and
TONS, Hepatic).

TUDIES
e-blind, parallel, placebo-controlled, multi-center
: established the efficacy of ZYFLO in the treatment
Three hundred seventy-three (373) patients were
the 6-month, double-blind phase of Study 1, and
s were enrolled in the 3-month double-blind phase of
1 these studies, the patients were mild-to-moderate
who had a mean baseline FEV) of approximately
d who used inhaled beta-agonists as needed, the mean
ximately 6 puffs of albuterol per day from a metered-
r. In each study, patients were randomized to receive
LO 400 mg four times daily, ZYFLO 600 mg four
or placebo. Only the ZYFLO 600 mg four times daily
men was shown lo be efficacious by demonstrating
significant i improvement across several parameters.
:ndpoints measured in Study 1 are shown in Table 1
iean change from baselme to the end of the study
iffe from placebo at
levcl are mdicated by an asterisk(*). Similar results
red after three months in Study 2.

with jaundice, which

upon discommuauon of Lherapy An additional 3 patients with
d mild hyperbilirubinemnia that
was less than three times the upper limit of normal. There was no
evidence of hypersensitivity or other alternative etiologies for
these findings. In subset analyses, females over the age of
65 appeared 10°be at an increased risk for ALT elevalions. Patients
with pre-existing transaminase elevations may also be at an
increased risk for ALT elevations (see CONTRAINDI-
CATIONS).

Itis ded that hepatic be evaluated at
initiation of, and dunng therapy with, ZYFLO. Serum ALT
should be itored before begins, th for

the first 3 months, every two to three months for the remainder of
the first year, and periodically thereafter for patients receiving

long-term ZYFLO therapy. If clinical signs and/or symptoms of .

liver dysfunction (e.g., right uppes quadrant pain, nausea, fatigue,
lelhargy, pruritus, jaundice, or “flu-like” symptoms) develop or
transaminase elevations greater than 5 times the ULN occur,
ZYFLO should be di eed and i levels foll d
until normal.

Since treatment with ZYFLO may result in increased hepatic
transasminases, ZYFLO should be used with caution in patients
who consume substantial quantities of alcohol and/or have a past
history of liver disease.

Information for Patients: Patients should be told that:
* ZYFLO is indicated far the chronie treatment of asthma and

Zyflo® Filmtab® Tablets

Generic Name: zileuton

Please read this leaflet ca:efully before you start taking Zyflo® Filmtab® tablcts Also, read
it each time you get your Zyflo prescription reﬁ]led

This leaflet provides important information abom taking Zyflo. It is not meant to take the
place of your doctor’s specific instructions. Talk to your doctor if you have any questions
about Zyflo. Your doctor or pharmacist can also provide you with additional information

" about Zyflo.

What is the most important information I should know about Zyflo?

The most important things to remember are to take all your doses of Zyflo every day and to
make sure that you return to your doctor’s office for scheduled liver enzyme tests.

You should also know ‘that you should seek miedical help-immediately if you need more
“puffs” of your bronchodilator inhaler than normal or if you use the maximum number of
“puffs” prescribed for one 24-hour period. These could be a sign of worsening asthina which
means that your asthma therapy may need to be changed.

-What is Zyflo?

Zyflo, which contains the active ingredient zileuton, blocks the formation of certéin chimy-
cals (leukotrienes) that may contribute to your asthma symptoms.
Who should not take Zyflo?

You should not take Zyflo if you:

* have active liver disease 6r have liver enzymes that are elevated.
* have ever had an allergic reaction to this medicine. )

Your doctor will determine if it is safe for you to take Zyflo.

What should | tel my doctor before | take the first dose of Zyflo?
You should tell your doctor if you: o

Best Possible Cop

 have ever had liver diseasé, hepatitis, jaundice (yellow eyes or skin), or dark urine.
* drink alcohol.

* are taking any prescription or nonprescription medicines. Your doctor may adjust the doses
of some of your other medicines while you are taking Zyflo.

* if you are taking theophylline for your asthma, the blood-thinning medication warfarin, or
the blood-pressure medication propranolol. Your doctor may need to change the doses of
these drugs.

are pregnant, planning to become pregnant, or are breast-feeding.

How should | take Zyflo?

*» Zyflo is taken four times a day with or without food. It may be easier to rernember to take
Zyflo if you make it part of your daily routine such as with meals and at bedtime.

For Zyflo to help control your asthma symptoms, it must be taken every day as prescribed
by your doctor. Zyflo WILL NOT relieve an asthma attack that has already started. While
taking Zyflo, it is important to keep taking your other asthma medicines as directed and to
follow all of your doctor’s instructions.

Even if you bave no asthma symptoms, do not decrease the dose of Zyflo or stop taking
the medicine without ta]kmg to your doctor first. Feeling good is a sign that the medicine
is working.

‘When you take your dose of Zyflo, the tablets may be swallowcd whole or spht in half to
make them easier to swallow.

What should | avoid while taking Zyflo?

Because Zyflo may affect how other medications work, always talk to your doctor before
You start or stop taking any medicines while taking Zyflo. This includes all prescription
and nonprescription medicines.

Never take a larger dose of Zyflo or take it more often than your doctor has prescribed.

1t is also important for you to know that it may take several days or a few weeks to get the
full benefit from Zyflo and that you should not stop taking it if you do not feel better right
away.

What are the possible side effects of Zyflo?

_ All medicines, including Zyflo, cause side effects in some people. Some of the most com-

mon side effects are abdominal pain, upset stomach, and nausea. You should tell your doc-
tor if you experience any new or unusual symptoms while taking Zyflo.

One side effect that occurs in a small number of patients is an increased release of substances
from the liver called “enzymes.” Liver enzymes can be measured by a simple blood test. It
is important that your doctor makes sure that your liver enzymes do not become too high and
that it is safe for you to continue taking Zyflo. To insure your safety, your doctor will do this
blood test before you first start taking Zyflo and repeat it on a regular bas:s while you are
taking the medicine.

Usually, even if your liver enzymes are increased, you will not notice any symptoms. How-
ever, some symptoms of increased liver enzymes are feeling more tired than normal,
“flu-like” symptoms, itching, yellow skin and/or yellow color in the whites of the eyes, or
urine that is darker than normal.
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se periods.

YFLO is not a bronchodilator and should not be used to treat
:ute episodes of asthma.

‘hen taking ZYFLO, lhey should not decrease the dose or stop
king any other anti ions unless i dbya
Vysician.

‘hile using ZYFLO, medical attention should be sought if
lort-acting bronchodilators are needed more often than usual,
* if more than the maximum number of inhalations of short-
ting b hodilator p ibed for a 24-hour period
e needed. .

he most serious side effect of ZYFLO is elevation of liver
1zyme tests and that, while taking ZYFLO, they must retern for
ver enzyme test monitoring on a regular basis.

“they experience signs and/or symptoms of liver dysfunction
+.g., fght upper quadrant pain, nausea, fatigue, lethargy,
-uritus, jaundice, or “flu-like” symptoms), they should contact
eir physician immediately.

YFLO can interact with other drugs and that, while taking
YFLO, they should consult their doctor before starting or
opping any prescription or non-prescription medicines.

satient leaflet is included with the tablets.

ug Interactions: In a drug-interaction study in 16 healthy
unteers, co-administration of multiple doses of zileuton
10 mg every 12 hours) and theophylline (200 mg every 6 hours)
5 days resulted ina (app: ly 50%)
steady-state clearance of theophylline, an approxxmale
ibling of theophylline AUC, and an increase in theophylline
ax (by 73%). The elimination half-life of theophylline was
reased by 24%. Also, during co-administration, theophylline-
ated adverse events were observed more frequently than after
ophyltine alone. Upon initiation of ZYFLO in patients
eiving theophylline, the theophylline dosage should be reduced
approximately one-half and plasma theophylline con-
1trations monitored. Similarly, when initiating therapy with
-ophylline in a patient receiving ZYFLO, the maintenance dose.
Yor dosing interval of theophylline should be adjusted
cordingly and guided by serum theophylline determinations
e WARNINGS)

of Itiple doses of ZYFLO
Pmg every 6 hours) and warfarin (ﬁxed daily dose obtained by
-ation in each subject) to 30 healthy male volunteers resulted in
5% decrease in R-warfarin clearance and an increase in AUC
22%. The pharmacokinetics of S-warfarin were not affected.
ese phan'nacokinel.ic changes were accompanied by a clinically
mificant increase in prothrombin times. Monitoring of
sthrombin time, or other suitable coagulation (ests, with the
propna(c dose titration of warfarin is recommended in patients
seiving concomitant . ZYFLO and warfarin therapy (see
ARNINGS).
Zo-administration of ZYFLO and pmpmnolol results in a
mificant increase in p ion
a single 80-mg dose of propranolol in 16 healthy male
lunteers who received ZYFLO 600 mg every 6 hours for 5 days
wlted in a 42% d inp This resulted

HILILALGU QUYEIS LAY EGUUAG UUBY  WUIGUL GIR L)
skeletal variations) in rats at an oral dose of 300 mg/kg/day
(provndmg approximately 18 times the systemic exposure [AUC]
d at the ded human daily oral dose).
Comparative systemic exposure [AUC] is based on measurements
in nonpregnant female rats at a similar dosage. Zileuton and/or its
metabolites cross the placental barrier of rats. Three of 118 (2.5%)
rabbit fs(uscs had cleft palates at an oral dose of 150 mg/kg/day
q to the d human daily oral dose
on a mg/m2 basis). There are no adequate and well-controlled
studies in pregnant women. ZYFLO should be used during
pregnancy only if the potential benefit justifies the potential dsk
to the fetus.

Nursing Mothers: Zileuton and/or its metabolites are excreted in
rat roilk. It is not known if zileuton is excreted in human milk.
Because many drugs are excreted in human milk, and because of
the potential for tumorigenicity shown for ZYFLO in animal
studies, a decision should be made whether to discontinue nursing
or to discontinue the drug, taking into account the importance of
the drug to the mother.

Pediatric Use: The safety and effectiveness of ZYFLO in
pediatric patients under 12 years of age have not been established.

Geriatric Use: In subset analyses, females over the age of
65 appeared to be at an increased risk for ALT elevations. Zileuton
pharmacokinetics were similar in healthy elderly subjects
(2 65 years) compared to healthy yoinger adults (18 to 40 years)
(see CLINICAL PHARMACOLOGY - Special populatmns'
E jec; Q_! age[

ADVERSE REACTIONS
Clinical Studies: A total of 5542 patients have been exposed to
zilevton in clinical trials, 2252 of them for greater than
6 months and 742 for greater than | year.

Adverse events most frequently occurring (frequency >3%) in
ZYFLO-treated patients and at a frequency greater than placebo-
treated patients are summarized in Table 2.

Table 2
Proportion of Patients Experiencing Adverse Events in
Placebo-Controlled Studies in Asthma

ZYFLO 600 mg
4 times daily Placebo
% Occurrence % Occurrence
BODY SYSTEM/Event (N = 475) (N =491)
BODY AS A WHOLE
Headache . 246 240
Pain (unspecified) 78 53
Abdominal Pain 46 24
Asthenia 38 24
Accidental Injury 34 2.0
DIGESTIVE SYSTEM
Dyspepsia 8.2* 29
Nausea 5.5 37
MUSCULOSKELETAL
Myalgia 32 29

an increase in propranolol C,,m, AUC, and eli half-life
52%, 104%, and 25%, respectively. There was an increase in
blockade and decrease in heart rate associated with the
-administration of these drugs. Patients on ZYFLO and
opranolol should be closely monitored and the dose of
spranolol reduced as necessary (see WARNINGS). No formal
ug-drug interaction studies between ZYFLO and other beta-
renergic blocking agents (i.e., 8-blockers) have been d
is reasonable to employ appropriate clinical monitoring when
:se drugs are co-administered with ZYFLO.
n a dmg interaction study in 16 healthy volunteers,
of multiple doses of ter ine (60 mg exery
. hours) and ZYFLO (600 mg every 6 hours) for 7 days resulted
a decrease in clearance of terfenadine by 22% leading to a
distically significant increase in mean AUC and Cpax of
Afenadine of approximately 35%. This increase in terfenadine
asma ation in the ZYFLO was not
sociated with a significant prolongation of the QTc interval.
{though there was no cardiac effect in this small number of
althy volunteers, given the high inter-individual phar-
acokinetic variability of terfenadme, co-admmxsuauon of
YFLO and ter ine is not
Drug-drug studies ducted in healthy vol
4ween ZYFLO and prednisone and ethinyl estradiol {oral
mtraceptive), drugs known to be metabolized by the P450 3A4
'YP3A4) isoenzyme, have shown no significant interaction.
owever, no formal drug-drug interaction studies between
YFLO and dihydropyridine, calcium channel blockers,
-closporine, cisapride, and astemizole, also metabolized by
YP3A4, have been conducted. It is reasonable to employ
:propna(c clinical monitoring when these drugs are co-
Iministered with ZYFLO.
Drug-drug interaction studies in healthy volunteers have been
mducted with ZYFLO and digoxin, phenytoin, sulfasalazine,
d naproxen. There was no significant interaction between
YFLO and any of these drugs.

amlnogenws, Mutagenesis, lmpau-menl of Fertu.lny. In
year studies, i n the of liver,
dney, and vascular tumors in female mice and a trend towards
1 increase in the incidence of liver tumors in male mice were
sserved at 450 mgfkg/day (providing approximately 4 times
emales] or 7 times [males] the systemic exposure [AUC])
shieved at the maximum recommended human daily oral dose).
° increase in !he mcldcnce of tumors was observed at
imately 2 times the systemic
xposum [AUC] hi ax the ded human
aily oral dose). In rats, an increase in the incidence of hdney
umors was observed in both sexes at 170 mg/kg/day (p

.* p<0.05 vs placebo

Less common adverse events occurring at a frequency of greater
than 1% and more commonly in ZYFLO-treated patients
included: arthralgia, chest pais, conjunctivitis, constipation,
dizziness, fever, flatulence, - hypertonia, insomnia,
lymphadenopathy, malaise, neck pain/rigidity, nervousness,
pruritus, somnolence, urinary tract infection, vaginitis, and
vomiting.

The frequency of discontinuation from the asthma clinical
studies due to any adverse event was comparable between
ZYFLO (9.7%) and placebo-treated (8.4%) groups.

In placebo-controlled clinical trials, the frequency of ALT
elevations 23xULN was 1.9% for ZYFLO-treated patients,
compared with 0.2% for placebo-treated patients. In controlied
and unconu'olled trials, one pat.lem developed symptomauc

dice, which d upon of
thempy An addijtional 3 patients with transaminase elevations
" developed mild hyperbilibinemia that was less than three times
the upper limit of normal. There was no evidence of
ity or other ) s for these findings.
ZYFLO is contraindicated in pauents with active liver disease or
transaminase elevations greater than or equal to 3xULN (see
CONTRAINDICAT[ONS) It is recommended that hepatic
ion of and dunng zhcrapy with

ZYFLO (see PRECAUT!ONS, Hepatic).

Occurrences of low white blood cell count (< 2.8 x 10°/L) were
observed in 1.0% of 1,678 patients taking ZYFLO and 0.6% of
1,056 patients taking placebo in placebo-controiled studies, These
findings were transient and the majority of cases returned toward
normat or baseline with continued ZYFLO dosing. All remaining
cases returned toward normal or baseline after discoutinuation of
ZYFLO. Similar findings were also noted in a long-term safety
surveillance study of 2458 patients treated with ZYFLO plus
usual asthma care versus 489 patients treated only with usual
asthma care for up to one year. The clinical significance of these
observations is not known.

In the long-term safety surveillance trial of ZYFLO plus usual
asthma care versus usual asthma care alore, a similar adverse
event profile was seen as in other clinical trials.

Post-Marketing Experience: Rash and urticaria have been
reported with ZYFLO.

OVERDOSAGE

Human experience of acute gverdose with zileuton is limited. A
patient in 2 clinical trial took between 6.6 and 9.0 grams of
zileuton in a single dose. Vomiting was induced and the patient

sproximately 6 times [males] or 14 times [females] lhe syslcmlc
cposure [AUC] achieved at the i ded human
aily oral dose). No mcreased incidence of kxdney fumors was
sen at 80 mg/ , y (p pp ly 4 imes [males] or
times | ] the {AUC] act d at the
1aximum recommendcd human dally oral dose). Although a
ase-related increased incidence of benign Leydig cell tumors
'as observed, Leydig cell tumorigenesis was prevented by
1pplementing male rats with testosterone.

d without lae. Zileuton is not removed by dialysis.
Should an overdose occur, the patient should be treatcd
an ‘PP

If indicated, elimination of bed drug should be achieved

by emesis or gastnc lavage; usual precautions should be observed

{0 maintain the airway. A Ceruﬁed Poison Control Center should

be Jted for up-to-dat on of
overdose with ZYFLO.

The oral minimum lethal doses in mice and rats were 500-4000

and 300-1000 mg/kg in various preparations, respectively

Zileuton was neg in g y studies includi
acterial reverse mutation (Ames) using S. fyphimurium and
. coli, chromosome aberration in human lymphocytes, in vitro
nscheduled DNA synthesis (UDS), in rat hepatocytes with or
rithout zileuton pretreatment and in mouse and rat ludney cells
dth zileuton p and mouse mi assays.
f[owever, a dose-related increase in DNA adduct formation was
sported in kidneys and livers of female mice treated with
ileuton. Although some evidence of DNA damage was observed
1a UDS assay in hepatocytes isolated from Aroclor-1254 treated
as, no such finding was noticed in hepatocytes isolated from
sonkeys, where the metabolic profile of zileuton is more similar
» that of humans.

In reproductive performance/fertility studies, zileuton produced
o effects on fertility in rats at oral doses up to 300 mg/kg/day
sroviding approximately 8 times [male rats] and 18 times
female rats] the systemic exposure [AUC] achieved at the
1aximum recommended human daily oral dose). Comparative
ystemic exposure (AUC) is based on measurements in male rats
r nonpregnant female rats at similar dosages. However, reduction
2 fetal implants was observed at oral doses of

EA oot A Binb s i dicn nnncnvimantale O Giman the

g gxcater than 3 and 9 times the systemic exposure
[AUC] hieved at the ded human daily oral
dose, respecnvcly) No deaths occurred, but nephritis was
reported in dogs at an oral dose of 1000 mg/kg (pmvndmg in
excess of 12 times the sy {AUC] achieved at the
maximum recommended human dally oral dose).

DOSAGE AND ADMINISTRATION

The recommended dosage of ZYFLO for the symptomatic

treatment of patients with asthma is one 600-mg tablet four times

a day for a total daily dose of 2400 mg. For ease of administration,

ZYFLO may be taken with meals and at_bedtime. Hepatic
should be prior i of ZYFLO

and periodically during treatment (sec PRECAUTIONS,

Hepatic).

HOW SUPPLIED

ZYFLO Filmtab Tablets are available as 1 dosage strength:

600-mg white ovaloid tablets with single bisect, debossed on

bisect side with Abbott logo and ZL. (Abbo-Code), and 600 on the

opposite side:

High-density polyethylene

ZYFLO® FILMTAB®
(zileuton tablets)

Patient Information Leaflet

NOILYHO4H3d LY BY3L

If you notice these or any other symptoms that you think may be caused by Zyflo, cal
doctor immediately. Once the medicine is stopped, these symptoms usually go away.

Even if you do not have any of these symptoms, you should continue to see your doct
regular check-ups and liver enzyme tests.

Where should | keep my supply of Zyflo?

Keep Zyflo and ali medicines out of the reach of children. In case of an acc1dental ove
call your doctor or a Poison Control Center immediately.

Protect Zyflo from light #nd replace the child-resistant cap each time after use. Store
between 68° - 77°F (20° - 25°C).

If you would like more information about Zyflo, ask your doctor or pharmacist. If you
any questions or concerns about taking Zyflo, discuss them with your doctor.

Filmtab - Film-sealed tablets, Abbott
Revised January, 2003

ABBOTT .
a LABORAYORIES
NORTH CHIGAGO, IL. 60064, U.5.A.

PRINTED IN US.A.

Best Possible Copy
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igle 80-mg dose of propranolo} in 16 healthy male
ts who received ZYFLO 600 mg every 6 hours for 5 days
ina42% d This resulted
rease in propranolol C,mx, AUC, and climination half-life
104%, and 25%, respectively. There was an increase in
de and decrease in heart rate associated with the
aistration of these drugs. Patients on ZYFLO and
ol should be closely monitored and the dose of
Jol reduced as necessary (see WARNINGS). No formal
g interaction studies between ZYFLO and other beta-
ic blocking agents (i.e., B-block have been di d.
onable to employ ‘appropriate clinical monitoring when
1gs are co-administered with ZYFLO.
drug interaction study in 16 healthy volunteers,
of multiple doses of terfenadine (60 mg every
).and ZYFLO (600 mg every 6 hours) for 7 days resulted
rease in clearance of terfenadine by 22% leading to a
By significant increase in mean AUC and Cpax of
ne of approximately 35%. This increase in terfenadine
in the p of ZYFLO was not
1 with a significant prolongation of the QTc interval.
1 there was no cardiac effect in this small number of
volunteers, given the high inter-individual phar-
etic vanabxlny of terfenadine, co—adm:mstrauon of
and dine is not
Irug i ion studies in healthy 1
ZYFLO and prednisone and ethinyl estradiol (oral
ptive), drugs known to be metabolized by the P450 3A4
4) isoenzyme, have shown no significant interaction.
r, no formal drug-drug interaction studies between
and Mydmpyndmc, calcium chapnel - blockers,
mine, also d by
I, have been conduct:d It is reasonable to employ
sate clinical monitoring when these drugs are go-
ered with ZYFLO.
Irug interaction studies in healthy volunteers have been
«d with ZYFLO and digoxin, phenytoin, sulfasalazine,
roxen. There was no significant interaction between
and any of these drugs.

genms, M\nagenosxs, lmpau'ment of Fertility: In
stud:es, in the incid of liver,
1nd vascular tumors in female mice and a trend towards
ase in the incidence of hver tamors in male mice were
I at 450 mg/kg/d ly 4 times
] or 7 times [males] the sysmmc exposure [AUC]
[ at the maximpm recommended human daily oral dose).
ease in the incidence of tumors was observed at
'kglday idi ly 2 times the
+ [AUC] achi al the ded human
al dose). In rats, an increase in the incidence of kidney
wvas observed in both sexes at 170 mg/kg/day (providing

Asucna 2.0 L
Accidental Injury 34 2.0
DIGESTIVE SYSTEM

Dyspepsia 8.2+ 29
Nausea 55 37
MUSCULOSKELETAL ’

Myalgia 3.2 2.9

* p < 0.05 vs placebo

Less common adverse events occurring at a frequency of greater
than 1% and more commonly in ZYFLO-treated patients
included: arthralgia, chest pain, conjunctivitis, consupauon,
dizziness, fever, flatulence, hypertonia, ' insomnia,
lymphadenopathy, malaise, neck pain/rigidity, nervousness,
pruritus, somnolence, urinary tract infection, vaginitis, and
vomiting.

The frequency of discontinuation from the asthma clinical
studies due to amy adverse event was comparable between
ZYFLO (9.7%) and placebo-treated (8.4%) groups.

In placebo-controlled clinical trials, the frequency of ALT
elevations 23xULN was 1.9% for ZYFLO-treated patients,
compared with 0.2% for placebo-treated patients. In controlied
and unconuo]led trials, one pauem dcvcloped symptomatic

ice, which ived.upon of
therapy An additional 3 patients with transaminase elevations
developed mild hyperbilirubinemia that was less than three times
t.he upper lnmt of normal. Th:rc was no evidence of
or other al gies for these findings.
ZYFLO js contraindicated in patients with active liver disease or
transaminase elevations greater than or equal to 3xULN (see
CONTRAINDICAT!ONS) ll ls recommended that hepatic
ati ion of and dunngd:mpy with

ZYFLO (see PRECAUTIONS, Hepatic).

Occurrences of low white blood cell count (< 2.8 x 10%/L) were
observed in 1.0% of 1,678 patients taking ZYFLO and 0.6% of

1,056 patients taking placebo in placebo-controlled studies. These -

findings were transient and the majority of cases returned toward
normal or baseline with continved ZYFLO dosing. All remaining
cases returned toward normal or bascline after discontinuation of
ZYFLO. Similar findings were also noted in a long-term safety
surveillance study of 2458 patients treated with ZYFLO plus
usval asthma care versus 489 patients treated only with usual
asthma care for up 1o one year. The clinical significance of these
observations is not known.

In the long-term safety surveillance trial of ZYFLO plus usual
asthma care versus vsual asthma care alone, a similar adverse
event profile was seen as in other clinical trials.

Post-Marketing Experience: Rash and urticaria have been.

reported with ZYFLO.

OVERDOSAGE

Human experience of acute overdose with zileuton is limited. A
patient in a clinical trial took between 6.6 and 9.0 grams of
zileuton in a single dose. Vomiting was induced and the patient

nately 6 umm [males] orl4 umes [females] the systcmlc
: [AUC} d at the d human

d without Zileuton is not removed by dialysis.

.. Should an overdose oceur, the paucm should be u'ea!ed

al dose). No mcn:ased mcidence of kxdney tumors was
ng 4 times (males] or
(fcma]cs] the Y i {AUC] achieved at the
m_recommended human danly oral dose). Althongh a
ated increased incidence of benign Leydig cell tumors
served, Leydig. cell tumorigenesis was prevented by
enting male rats wi!h testosterone.

Tads

p and supp

If indicated, elimination of vnabsorb ‘dmgshouldbeacmcved
by emesis or gastric Javage; usual precautions should be observed
to maintain the airway. A Centified Poison Control Center should
be consulted for up-to-date information on management of
overdose with

The oral minimum lethal doses in mice and rats were 500-4000
and 300~1000 mg/kg in various preparations, respecnvcly

on was neg: ity studies i

i reverse mulauon (Ames) using S. t)yhtmunum and
in human | , in vitro

vled DNA synthesis (UDS), in rat bepa(ocytes with or
zilenton pretreatment and in mouse and rat kidney cells
euton and mouse mi 1 assays.
r, a dose-related increase in DNA adduct formation was
in kidneys and Jivers of female mice treated with

. Although some evidence of DNA damage was observed -

$ assay in hepatocytes isolated from Aroclor-1254 treated
such’ finding was noticed in hepatocytes isolated from
s, where the metabolic profile of zileuton is more similar
£ humans.
coductive pexfonnancelfem’lity studies, zileuton produced
ts on fertility in rats at oral doses up to 300 mg/kg/day
ng approxlmalcly 8 times [male rats] and 18 times
rats] the systemi fAUC] achieved at the
m recommended human daily oral dose). Comparauve
s exposure (AUC) is based on measurements in male rats
‘egnant female rats at similar dosages. However, reduction
il jmplants was observed at oral doses of

g greater than 3 and 9 times the systemic exposure
[AUC] hi at the ded human daily oral
dose, respectively). No deaths occurred, but nephritis was
reported 1n dogs at an oral dose of 1000 mg/kg (providing in
excess of 12 times the [AUC] achieved at the
maximum recommended human dally oral dose).

DOSAGE AND ADMINISTBATION

The recommended dosage of ZYFLO for the symptomatic

treatment of patients with asthma is ore 600-mg tablet four times

a day for a total daily dose of 2400 mg. For ease of administration,

ZYFLO may be taken with meals and at bedtime. Hepatic
should be evaluated prior to initiation of ZYFLO

and periodically during treatment {see PRECAUTIONS,

Hepatic).

HOW SUPPLIED -

ZYFLO Filmtab TabM®s are available as 1 dosage strength:

600-mg white ovaloi\Ibldts with single bisect, debossed on

bisect side with Abbott logo and ZL (Abbo-Code), and 600 on the

opposite side:

High-density polyethylene
’kg/day and hlgher (pmvxdmg appxo:;ma‘l;}ay 9 times the botdes of 120 (NDC 0074-8036-22)
ended human dally oral dose). in R d storage: Store tablets at controlled room

arolongation of estrous cycle, and increases in stillbirths
bserved at oral doses of 70 mg/kg/day and higher
ng approximately 4 times the systemic exposure (AUC)
1 at the maximum recommended human daily oral dose).
Inatal/postnatal study in rats, reduced pup survival and
were noted at an ora dose of 300 mg/kyday (provxdmg
Tately 18 times the UC] at
imum recommended human daxly oral dose)

ncy: Pregnancy Category C: Developmental studies

temperature between 20°-25°C, (68°-77°F). See USP. Protect
from light.
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Project Manager Labeling Review
NDA 20-471/8-009/Zyflo Filmtab (zileuton tablets)
SPONSOR: Abbott Laboratories
SUBMISSION DATED: August 22, 2001

This supplemental application contains revised labeling in response to the August 27, 1997,
Federal Register requesting the addition of a Geriatric Use subsection to the package insert.
Abbott states that they have performed a complete analysis of the available data and that
there is no new data regarding Zyflo in the Geriatric population. The currently approved
package insert contains a statement in the PRECAUTIONS section that is specific to female
elderly patients and a statement in the Special Population subsection of the CLINICAL
PHARMACOLOGY section that is specific to the geriatrics population. They believe that in
light of the above information paragraphs 21 201.57(f)(10)(ii)(9C) and CFR
201.57(£)(10)(iii)(A) would apply. Abbott proposes to expand the Special Population
subsection of the CLINICAL PHARMACOLOGY section to included additional
information on the referenced study and add a Geriatric Use Subsection to the
PRECAUTIONS section. ‘

_ The Special Population subsection of the CLINICAL PHARMACOLOGY section would
be worded as follows: Effect of age: The pharmacokinetics of zileuton were investigated in
healthy elderly volunteers (ages 65 to 81 years, 9 Males and 4 Females) and healthy young
volunteers (ages 20 to 40 years, 5 Males and 4 Females) after single and multiple oral doses
of 600 mg every 6 hours of zileuton. Zileuton pharmacokinetics were similar in healthy
elderly subjects (>65 years) compared to healthy younger adults (18 to 40 years).

The Geriatric Use Subsection to the PRECAUTIONS section would read: In a subset

analyses, females over the age of 65 appeared to be at an increased risk for ALT elevations.
Zileuton pharmacokinetics were similar in healthy elderly subjects (>65 years) compared to
healthy younger adults (18 to 40 years) (see Clinical Pharmacology-Special Populations:

Effect of age).
No other changes have been made to the package insert other then those provide for by this

supplemental application. This supplemental application should be approved and the letter
should contain a request for FPL.

Sandy Barnes
Chief, Project Management Staff

RD initial by M.Mann 12/4/02 -
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- Pharmaceutical Products Division

Abbott Laboratories
200 Abbott Park Road

D-491, AP30-1E TS ¥
Abbott Park, lllinois 60064-6157 < . G NA L

February 28, 2003 - - BECEfVEQ

Badrul A. Chowdhury, M.D., Ph.D., Acting Director FD R/C J
Division of Pulmonary and Allergy Drug Products DER
Office of Drug Evaluation II, CDER

Food and Drug Administration

Fishers Document Room : g LRO 09 ( A >
Parklawn Building, Room 8 B 45

5600 Fishers Lane :

Rockville, MD 20857

Re: Zyflo® Filmtab® . FINAL PRINTED

(zileuton tablets) " LABELING (FPL) for
NDA 20-471 Approved Supplement S-009

Dear Dr. Chowdhury:

Reference is made to the December 16, 2002 approval letter for the above cited
supplemental new drug application (S-009) for the addition of a Geriatric Use subsection
to the Warning section, and revisions to the Special Population subsection of the Clinical
Pharmacology section of the physician package insert. The purpose of this submission is
to provide final printed labeling (FPL) for the approved supplement (S-009).

Please note that the final printed labeling (FPL) is identical to the draft labeling (package
insert submitted August 22, 2001) with the exception of a change in the name of an
inactive ingredient, hydroxypropyl methylcellulose. The name of hydroxypropyl
methylcellulose has been changed to hypromellose in accordance with the United States
Pharmacopeia (USP 26-NF 21, September 1, 2002) and is reflected in the final printed
labeling (Commodity No. 03-5247-R4-Rev. January, 2003) that is submitted herein.

Accordingly, please find 20 paper copies of final printed labeling, ten of which are
individually mounted, in FDA copy 1. FDA copy 2 contains a single copy.



Badrul A Chowdhury, M.D., Ph.D., Acting Director
Division of Pulmonary and Allergy Drug Products
Office of Drug Evaluation II, CDER

Food and Drug Administration.

February 28, 2003
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If you have any questions regarding this submission, please contact me at the number
listed below. '

Sincerely,

Ermnesto J. Rivera, Pharm.D.
Regulatory Affairs Project Manager
Phone: (847) 937-7847

Fax: (847) 937-8002

Copy of this cover letter:

Ms. Colette Jackson, Regulatory Project Manager
Division of Pulmonary and Allergy Drug Products
Office of Drug Evaluation II, CDER

Food and Drug Administration

Fishers Document Room

Parklawn Building, Room 8 B 45

5600 Fishers Lane

Rockville, MD 20857
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Robert J. Meyer, M.D., Director
Division of Pulmonary Drug Products
HFD-570, Room 10B-45/PKLLN

Office of Drug Evaluation, Il CDER %>, &
Food and Drug Administration <10 N“?&'
5600 Fishers Lane
Rockville, MD 20857
Re: Zyflo® Filmtab® | Prior Approval

(zileuton tablets) Supplement-Geriatric Labeling

NDA No. 20-471
Supplement S-009

Dear Dr. Meyer:

The sponsor, Abbott Laboratories, hereby submits a prior alpproval'supplement to NDA
20-471 in accordance with the August 27, 1997 Federal Register Notice {62 FR 45313}
which added a “Geriatric Use” subsection under 21 CFR 201.57(f)(10). The purpose of
this submission is to provide information pertinent to the use of Zyflo® Filmtab®
(zileuton tablets) in elderly patients (persons ages 65 years and over), in a new “Geriatric
Use” subsection to the labeling.

In accordance with the final rule an analysis of all available data on Zyflo® Filmtab®
tablets has been conducted. As submitted herein, the following paragraphs of 21 CFR
201.57 (£)(10)(i1)(C) and 201.57 (f)(lO)(ln)(A) apply.

Clinical Studies Database

Currently, there is no “Geriatric Use” subsection in the Precautions section of the Zyflo®
Filmtab® Tablets labeling. However, there is currently a statement in the precautions
section of the labeling that is specific to female elderly patients. Furthermore, under the
Clinical Pharmacology section of the package insert, the Special Populations subsection,
there is a pharmacokinetic statement that is specific to the geriatric population.




Zyflo® Filmtab®
NDA No. 20-471
Supplement S-009
Page 2

The PRECAUTIONS section of the zileuton package insert contains the following _
statement: “In subset analyses, females over the age of 65 appeared to be at increased risk
for ALLT-elevations.” The basis for this statement stems form the results of clinical trial
M94-199, entitled: “Long Term Surveillance Study of Zileuton Plus Usual Care in
Patients with Asthma.” Data supporting this statement may be found in the M94-199
interim study report that was submitted to the NDA on August 17, 1995. Two later
updates to this study report were submitted to IND 30,661 (November 14, 1997, Serial
No. 334; and November 18, 1998, Serial No. 340).

The M94-199 study was a 12-month, open-label, randomized, multi-center trial of
zileuton plus usual care versus usual care. The M94-199 trial contained the greatest
number (n=275) and the most information regarding geriatric subjects. Hence, the most
comprehensive adverse event data on patients > 65 who received zileuton comes from
study M94-199. A Review of adverse events from this study was performed, stratifying
the events by patients’ age > 65 and patients age <65. Thete were thirteen costart terms
that had a reporting rate of > 5% in the patients >65 who received zileuton and for which
the reporting rate was greater than that for patients < 65 who received zileuton (excluding
events with a higher reporting rate in the patients > 65 in the usual care group). These
were ‘abdominal pain”, “aggravation reaction”, “asthenia”, “chest pain”, “pain”,

“constipation”, “dyspepsia”, “liver function tests abnormal”, “nausea”, “dizziness”,

“insomnia”, “somnolence”, and “cough increased”. Interaction analyses of treatment and
age group were performed on this set of adverse events and showed only “cough
increased” to have a significant interaction p-value. On further review of the “cough
increased” events, the significant interaction was caused by a reporting rate of 8.4% in
patients < 65 in the usual care group and a reporting rate of 0% in the patients > 65 in the
usual care group. Therefore, there does not appear to be evidence of increased risk of
“cough increased” in subjects > 65 who receive zileuton. A copy of the listing of
Treatment-Emergent Adverse Events Grouped by body system and costart term subset by
age 18 included as a reference in Section I of this submission.

2> &t

In the current Zyflo Filmtab package insert, under the Clinical Pharmacology section of

the following statement already exists “Special populations: Effect of Age:” “Zileuton
pharmacokinetics were similar in healthy elderly subjects (> 65 years) compared to

~ healthy younger adults (18 to 40 years).” The basis for this statement came from a Drug

Metabolism Report No. 49 for Clinical Protocol M90-529, entitled: “Comparison of the

‘Pharmacokinetics of Zileuton between Elderly and Younger Subjects,” which was

submitted to our original NDA 20-471 (July 18, 1994, Volume 94, Page 1).

In conclusion, the review of the clinical trial database did not reveal any new or

significant findings. Hence, the reviewer is referred to NDA 20-471 and IND 30,661, if
additional information is requ1red
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Post-Marketing Database

A total of 34 Zyflo post-marketing reports on geriatric patients (> 65 years) have been
received between 12/09/96 to 12/31/00. All of the reports are domestic. More than three
quarters (76.5%) of reports were triaged as non-serious. There were more reports on’
female patients (61.8%) than on male patients. Section II of this submission, entitled: _
“Spontaneous Geriatric Reports of Zyflo in Post-Marketing Database, 12/09/96-11/30/00,
N=34,” provides a summary of the post marketing data that were reviewed. Based on the
review, there were no significant differences found in the patterns of adverse events

reported in the population age < 65 years versus > 65 and over group.

Medical Literature :

An extensive literature search was conducted on April 19, 2001. The list of databases
that were searched, are listed below. The dates (month/year) covered by each search are
included. Please note that the months are approximations.

Information Source Beginning Date Covered by Search End date
Medline January 1966 : A _ April 2001
Aidsline January 1980 o - December 2000
Cancerlit January 1975 ' November 2000
Derwent Drug File  January 1983 ' April 2001
Embase June 1974 : April 2001

A search of the published medical literature for well-documented studies found no
difference between elderly and younger (<65 years) patients. A copy of the titles and
abstracts of the articles from the hterature search are included in this submission under
Section IIL.

Applicable Regulations:

Section 21 CFR 201.57(f)(10)(11)(C) “If evidence from clinical studles and other reported
clinical experience available to the sponsor indicated that use of the drug in the elderly
patients is associated with differences in safety or effectiveness, or requires specific
monitoring or dosage adjustment, the ‘Geriatric use’ subsection of the labeling shall

- contain a brief description of observed differences.” This regulation applies to Zyflo®

- Filmtab® and there are currently two statements in the Zyflo package insert that meet the
intent of this regulation. . These statements are combined into a short paragraph to -
comprise the Geriatric Use subsection.
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Section 21 CFR 201.57(f)(10)(iii)(A) “If specific pharmacokinetic or pharmacodynamic
studies have been carried out in the elderly, they shall be briefly described in the
‘Geriatric use’ subsection of the labeling and in detail under the clinical pharmacology
section.” The first sentence in the proposed labeling (Clinical Pharmacology) provides
detailed information on the number and gender of subjects who participated in the M90-
529 study, entitled: “Comparison of the Pharmacokinetics of Zileuton Between Healthy
Elderly and Younger Subjects.” The second statement is already present in the Zyflo®
Filmtab® labeling. However, please note that the “(> 65 years)” text has been changed to

“(> 65 years).” A brief summary of the pharmacokmetlc 1nformat10n is also provided in
Section I as a reference.

Proposed Labeling

PRECAUTIONS

Geriatric Use: In subset analyses, females over the age of 65 appeared to be at an
increased risk for ALT elevations. Zileuton pharmacokinetics were similar in healthy
elderly subjects (>65 years) compared to healthy younger adults (18 to 40 years) (see
Clinical Pharmacology-Special Populations: Effect of age).

CLINICAL PHARMACOLOGY
Special Populations:
Effect of age: The pharmacokinetics of ziler'ton were investigated in healthy elderly
volunteers (ages 65 to 81 years, 9 Males, / r'emales) and healthy young volunteers (ages b(4 )
20 to 40 years, 5 Males and 4 Females) after single and multiple oral doses of 600 mg
every 6 hours of zileuton. Zileuton pharmacokinetics were similar in healthy elderly
subjects (>65 years) compared to healthy younger adults (18 to 40 years).

Applicability of User Fees to Geriatric Labeling Supplements
In accordance with the December 1998, draft Guidance for Industry, entitled: “Content
and Format for Geriatric Labeling,” section VII, Applicability of User Fees to Geriatric
Labeling Supplements, there is no User Fee provided in this supplement because it does
not require clinical data for review. ‘The proposed changes to the package insert are
“based on data from the original NDA 20-471. Furthermore, most of changes consist of
information that is relocated from the approved labeling. The only exception was the
addition of the number of subjects, gender, and age ranges for participants in the
pharmacokinetic study (M90-529) that compared the elderly and younger patient
populations. Also, the “(> 65 years)” text has been changed to “(> 65 years)” in the
proposed labeling to better reflect the age population that was studied.

A copy of the draft labeling, number DN0659V 1, can be found in Section IV of this
submission.
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Accordingly, the table below provides the section numbers, titles, and page numbers for
the information contained in this submission. '

Section | Title ' .| Page No.

I Listing of Treatment-Emergent Adverse Events Grouped By 002
Body System and Costart Term for Study M94-199 and
Pharmacokinetic Summary

I Spontaneous Geriatric Reports of Zyflo In Post Marketing 031
Database, 12/09/96-11/30/00, N=34 :

i1l Zyflo (Zileuton) Geriatric Use, Abstracts and Titles of Primary | 038
Literature .

IV | Zyflo® Filmtab® Tablets, Draft Labeling, No. DN0659V 1 053

If you have any questions regarding thlS submlssmn please cortact me at the number
listed below.

~ Sincerely, -
ABBOTT LABORATORIES

Ernesto J. Rivera, Pharm.D.
Regulatory Affairs Project Manager
Phone: (847) 937-7847

Fax: (847) 937-8002

EJR/vch

Copy of this cover letter to:

Dave Hilfiker, Project Manager

Division of Pulmonary Drug Products
HFD-570, Room 10-B-45

Office of Drug Evaluation I

Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857 :




