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1800 Concord Pike
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Wilmington, Delaware 19850-5437

Attention: Mark A. DeSiato -
Senior Regulatory Specialist
Marketed Products —
Drug Regulatory Affairs Department

Dear Mr. DeSiato:

Please refer to your supplemental new drug applic:,atioii dated August 10, 199§, received
August 11, 1999, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act for Accolate (zafirlukast) 10 mg and 20 mg Tablets.

We acknowledge receipt of your submission dated November 29, 1999.

This supplemental new drug application provides for a revised Geriatric Use subsection of
the PRECAUTIONS section.

We have completed the review of this supplemental application and it is approved effective
on the date of this letter. As agreed to by you, the Geriatric Use subsection of the
PRECAUTIONS section will be revised as follows: )

Based on cross study comparison, the clearance of zafirlukast is reduced in patients
65 year of age and older such that Cmax and AUC are approximately 2- to 3-fold
greater than those of younger patients (see DOSAGE AND ADMINISTRATION,
and CLINICAL PHARMACOLOGY sections).

A total of 8094 patients were exposed to zafirlukast in North American and
European short-term placebo-controlled clinical trials. Of these, 243 patients were
elderly (age 65 years and older). No overall difference in adverse events was seen in . -
the elderly patients, except for an increase in the frequency of infection among
zafirlukast treated eiderly patients compared to placebo treated elderly patients (7.0%
vs 2.9%). The infections were not severe, occurred mostly in the lower respiratory
tract, and did not necessitate withdrawal of therapy.
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An open-label, uncontrolied, 4-week trial of 3759 asthma patients compared the

. safety and efficacy of ACCOLATE 20 mg given twice daily in three patient age
groups; adolescents (12-17 years), adults (18-65 years), and elderly (greater than 65
years). A higher percentage of elderly patients (n=384) reported adverse events
when compared to adults and adolescents. These elderly patients showed less
improvement in the efficacy measures. In the elderly patients, adverse events
occurring in greater than 1% of the population included headache (4.7%), diarrhea
and nausea (1.8%), and pharyngitis (1.3%). The elderly reported the lowest .
percentage of infections of all three age groups in this study.”

The final printed labeling (FPL) must be identical, and include the minor editorial revisions
indicated, to the submitted draft labeling (package insert submitted November 29, 1999).
These revisions are terms of the approval of this application.

Please submit 20 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 20-547/S-011." Approval of this submission by FDA is not -
required before the Iabeling is used.

If a letter communicatixig important information about this drug product (i.e., a "Dear Health
Care Practitioner” letter) is issued to physicians and others responsible for patient care, 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 - e
Rockville, MD 20857

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 you have any questions, call Ms. Parinda Jani, Project Manager, at (301) 827-1064.
\ Sincerely yours, _ —
_ .-. -
_ [ /S/ }
o gcl)‘}cﬂ . Meler, MD. | '
. ecigr - -
Divisidn of Pulmnary and Allergy Drug Products

Office 0 g Evaluation IT
Center for Drug Evaluation and Research
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INDICATIONS AND USAGE

AOCOLATE & indicated for th mhﬂm and chronk

foxide, and aceton
ACCOLATE issuppliod &8 10 and 20 mg tablets for oral

~nactive Ingredients: Film-coated tabletz containing
croscarmneliose sodium, lactoss, magnesium stearate,
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CLINIGAL PHARMMOI.OGY
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d symptome of asthma
In one study to bs 25-100 times more aensitive to the
bronchoconstricting  activity of Inhaled LTD, than
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In humans, zafiriukast inhibited bronchoconstricton
cayged by several kinds of “Tifdlafional challsnges
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CONTRAINDICATIONS

ACCOLATE s confraindicated in pafents who are
hyparsenattive t zaftdukast of any of ts nactive ingredisnts.

WARNINGS

ACCOLATE Is no! indicated for use in the reversal of
bronchospasm in acute asthma attacks, inclyding states
asthmaticus. Therapy with ACCOLATE can be continued
d.lrlnq acute axacebations of eathi

of whhwaﬂai
dinlcuﬂy significant Increase in prothrombin time
Pafients on oral wartarin anticoagulant therapy and
ACCOLATE should have their prothrombin times

Drug | " The following drug
studies have basn conguctad with zatirukast, {zee

PRECAUTIONS: Drug intsractions)
Co- adninhtraﬁon of multipte mu of zafilukast
(wo 1o steady state with a single 25 my dose
of wi n a aubstanco of CYP2C0) resutted in &
significant increass in the mean AUC (+83%) and
haii-ite {(+38%) of S-warfarin. The mean protrambin
Hmo increassd hy afprnxlmaMy % Th-
Kinstics ware d by

coadministration vmh wartadn,
* Co-administration of zafitukast (50 mg/day) at stondy
gtate with & single dnn nl a llquid mlop ne pupa-

ration (8 mgkg) in

%R ahd mﬂcoagulant doge adjusted
mrdngty {Sn ECAUTIONS, W

PRECAUTIONS

nformation for Patisnts: ACCOLATE is indicated for _

the wb treatment of ugm.a and ahoumom
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fo_treat acute episodes of msthma. Patients receiving
ACCOLATE should be Instructed not to decranse the dogs
ar stop taking any cther antazthma medications unless
Ingtructed by a physician. Women who are breast-fascing
should bs tnatructed not 1o take ACCOLATE (808
PRECAUTIO antiasthma

44 yoars of age, mulhdln decrsassd masn plm
concentations of zafirlukast by approximately 30%,
but no sffect on plasma m-oprnylllna concentrations
was obaerwd,
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subjacts taking oral contraceptives,
no alnniﬁcant on sthinyl estradiol

gﬂ-lﬂ'ﬂlnlﬂﬂ‘hﬂ o Zatrkont {40 mcay) with sspirn

NS»NIHW Altsrnative
di should be conaiderad In such patients

The bioavallability of ACCOLATE be dacressed

ACCOLATE st inast 1 hour belors or 2 hours after masla,
Fatients should be told that a rare side sffect of
AOCOLATE [ hlgu‘lic dyniuncﬂnn and to contact thelr

of
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;?n nm, fa\lgu(o Igomﬂggy,u:rﬁlﬂn?: jaundice, flu-ike
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Hepautio; Rovoly, slevatons af one or mare kver enZyies:
have occurred In patients recelving ACCOLATE in controlied
ciinical trials. in ciinicel tials, mosat of these have baen
shastved at doses four tmes hlgh-t than he mcommented
dose The kilowing hepatic events (which havs occurred
predominently in lemalea) have besn raportod from

(sso mg tour fimas mlly) tegulted in mean in
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Co-adminiatration of a single dose of zafiflukast
snro )Mﬂl srythromycin (500 mp three tmee daily
1o staady xtate i 11 asthmatic patients,
ted dncron-d ™aan plasma concentratione of
lpproxi'nau!y 40% due to a decreaae in
Z2afiriukast bioavaiabillty.

asthma, Zafilukest also ati 1h¢ in
‘ to Inhaled hi ine that foll d
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Ciinical Ph kinetios and Bioavallability: '
Absorption
Zafriukast |3 rapidly absorbed g aral 1.
Foak plasma are genarally achi 2 hours .
after oral mmn The absoiute bioavailsbility of
k In two rate shidies, one using a
high !atandihoomnr & high prouhm-nl aminhnﬂon of
with food the mean bi isbiity by Zafriknst
approvimately 40%. -
Distribution lintanl

Zafriukast is more than 99% bound to plasma p
%udomlnanw abumin  The dagnt 01' bindlny [
depandant of conceniration in the wun range.
The apparent steady-atate volu ution (v, ?b
approximately 70 L, auggn’dng mmah distribution into
tssues. Studies in tats using radiolabsied z-ﬂrmkm
Indicats minimal distribution across tha blood-brain barviar.

Matabolism
Zafirk|

Thres U.S. double-biind, randomized, piacebo-
controlled, 13-week clinical trisls in 1,380 adults and
children 12 yoam of age and older with mild-to-moderate
azthme demonatrated st ACCOLATE kmproved dayﬁmt
asxthma highttime fmornin)
asthma mm 2 =T ] me-ngonisl use, FEV,, and
morming h::ak wxplratory flow rate. In thees studies, h‘;

ovent surwitance of patienis who

ﬁa\u recelved tho recommanded dosa of ';\CCOLATE_ -
Wm of sytnptomatic hspatts rm oF without

m.lmh oria) without other aftributable cause, and
rarsly,

i n in most, ng reports,
the patisnta =ympioms abated and the ver lad
returned to normal or near mormal after stopplnu

but not all, postmarkati

ACCOLATE. n rare cages, patents haw projressed
hepatc failire
It Iiver dystunction s suspected based upon clinical

signs
or symptoms (v.0, ‘&ht upper quadrant abdominal pain,
nausea, migun. , pruritus, k:undh:c fu-like
sympiome, ancrexla, and onlugnd lvar} ACCOLATE should
be discontinued, Liver function tests, in particular serum
ALT, should be measured Imm-uum!y and the patient
managed accordin, 1 (ver function tests are consistent
with hupnﬂc Mm on AGDOLATE mo;g:y should notbe

y 5%
dicted normal and a mtan nagsiine bou—agonm

kmis Kt h holized. The moat
matabolic

are hydroxylated metabolites which are
excreted In tho wces.  The metabolites of Zafinukast
Idcnﬂiodlnplnmmlt'::nmmm“:m pountg

J0,
Wromnheﬂvﬂy “In vitro stdi jes using human liver micro-
mmu showed ﬂm m- hydroxyim mataholites _of
kast sxcteted in hclu are formed mruugh the
qowmmm -] 0209 (C.'YP ) pathway Additional jr
wira studies utilizing human liver microstimes show that
zafiriukast inhbits the cytochrome P450 CYP3AL and
CSYP2Ce at concantrations closs to the chnicaly
plsama concentrations. (see Drug

achioved 1
interactiona)
™ p oral ch CLA) of zafidukest is
8 arent sarancs ul
apprmn.‘g 20 L. Stuches in 1(1

o ret and dog sug, m
that bliary excrefion is the pmmry route of |

volunhus. urinary sxcretion .lmuurm iur apprculrnlw
10% of the dose and the remainder ia excreted in feces.
Zafiriukast ts not detected in uring

in the pivotal biosquivalence atudy, th terminal
halt-ife of zafiriukast 15 approximately to hwrs in both

fequirement of approximately 4-5 putfs of albuterol per
ﬁmmwmﬂ-’gmw&oﬁrhuommlmgo

able 1
Mean Change fom Bnaﬂno at Study Endpoint

ACCOLATE
20 mp twice
daly  Flacsbo e
Nx514 Nz248
Daytime Asthma symptom score B
(C-3 acale) 044" 0.5
Nightitne Awakenings
umbar par wesk) 1.2 na3
Momnings with Asthma Sympoma
(darys per wook) BE:- -0.75
Rsacus S,-agonistuse
{puffs per day) . -1.15* 024
FEV, (L) +0.18° +0.05
Morning PEFR (Limnin) +2208° +7.63
Evening PEFR {L/min) +1312 +1014

withdramm

hmt a wufuncﬁun whare no other attiibutabie

d-nt'iﬁou should net be re-axpeasd to ACCOLATE,

Sn PRECAU‘I’IONS Information for Patients and
EACTIONS sections )

og Iliﬂ Conditions: In rare casss, patients on
ACCOLA E therapy may present with systemic
02 prassnting with clinical featurss of
conllut-m with Churgsv:uas ayndroms, 4
condion which ls often treated with systemic steroid
therapy. Theae svents usually, but not , have beon
associated with the reduction of oral starold tharapy.
Phyma should bo alertto lndnophiha vasculltc ragh,

andfor muropathy ros nting in mdr mm-m: "A cauzsl
P E p

TE and thess und
oum‘mons l\u not booﬂ astsbiished  (See ADV.E“;S&D-_’
REACTIONS.)

Drug Intermctions: In 3 drug interaction study i
18 mdihy mals volunisers, ¢ istraton of muftiple
doges of Zaflrdukast (180 mg/day) 1o steady siate with a
dngi- s-m‘g dose of wanain tesulted in A

*p<0 05, compared 1o placebo

Hican
@ mean ALIC (-rua%} and hall-life ?i-uzans%) of
S-wariarin The mean proth me (PT) i d by

n resuits in a- -

erbliirubinemia without othsr elevatsd liver-
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ty 35% This § ia probobly due to an
Inhlhlﬁon fy zafifukest of the cytochrome P450 2C9
isosnzyme system. Patients on oral warfarin anticoagulant
therapy and ACCOLATE should have their p

The sfectivensss of ACCOLATE for the prophylanis
and chronic trestment of asthma In pediatiic paents
aged 7 1 11y-nhb-odnnmoxw oiation of the

tines monitored ciosely and anticongulant dose -qushd

accardingly (l.l WARNINGS), No forma gm
Interaction sty ADOOI.A and other ml OV
to be pgeod by the cyt 0 209
izcenzyme (#.

9.,
have been éondmd: however, care :Muld bie exercised
when ACCOLATE [ co-administered with thase drugs.
In a drupg interaction study in 11 asthmatc patients.
cwmlon of 'a single dose of zafiriukast (40 mgg
mmnydn pwmg three tivws daity for S days)
decressed mean plasma lwvels of
in

Co-administration of mnuklsl (20 mgk er phmbu at
stoadyy‘zmo with z single do’;o) Iul‘ brolm:
theophyiline preparafion (18 mg/g! n1shnmy an

w(s m‘;h yom(o i age) resuited in noslg?mt
ditfersnces in ﬁu pharmacckinstic paramsters of
theophyliing,

Co-administration of zafiriukast (B0 mg/day) at steady
State with a single dose of a liquid heophyline pnpnﬂun
[Gmwkg in 13 ssthmatic patients, 15 to 44 years of age,

decreased maan plasma levels of Zafirtukast by
epprommﬂy 3%, but no sffect on plasma theophyline
levals was observed,

Rare cases of patients experiencing incrtand
theophykine levels with or without clinica signa or

o!moophxﬂnemddtyﬂurhonﬂhn of ACCOLAT 'lnnn
-oprvyllm regimen have been gm‘hﬂm The
and

betwaen Al
m.oPC'hFI“M h mon patisnts ls unknown {ses AEWERSE

Co-admicistration of zafifukast (40 mg/day) witr aspirin
{ﬁornng four times dﬂy) mmmmim plasma

In a amgla-bllng vnrdlol-nroup, 3-week amdy in
ag famale subjects taking conraceptives, 40
twito dai lofmmmhndno -ignmmtcfhdonomm

e

No Iorrlmnl drug-amg interaction studies batwesn
ACCOLATE an r known o be metabolized
by the P45B :!M (CYP 3A4) CANZYMS (0 0. dlhdy.dmpy-
riding in, ciaapride) have
boan conductad. Ag ACCOLATE ls known 1o be # Inhibitor
of CYP 3A4 In vitro, it is reasonable to empicy appropriate
elinicd monLIAtnTHEng when these drugs are coadministered

Carcinogenasis, Myutaganssis, Impat t of Fertiity:
In two-yasr carcinogenkity mdn. Zafriukast was
admin| at distary doass of 10, 100, and 300 mgkg
mice and 40, 400, and 2000 mg/Xkg to rats  Mals mice
given 300 mg.'kg.'dny (ap| roxlrnlmy 75 times the
MAXITAIM FRCOmUTIBNde Fy doge In adults and in
children based on a mmparlsnn ol the piasma srea-under
the curves (AUICs} values of total drug exposure) showed
an increased incidence of hepatocallular
fomala mice at this dose showed a uroalar incldence of
whole body hiatocytic sarcomas d lemala Tate
given & distary dese of 2000 m@'kdg.ldag gwrmmmdy

sfficacy of ACCOLATE in adults with
mthma and the Hkelihood that the dissase course, and
pnmophyﬁology and the dug's efect are -uhmnlidty

these und-ﬂyln&gndiﬁon: has not besn sstabished
Ses PRECAITH

ersensiiivity reactions, mciuding urbcaria, angicedema
mﬁwm with of without hikstering, hawve been reported in
association with AO?COLATE tharapy. Additonally, there

. two The
dnu for the pahnnb 7.1 yon of age is based upoen a'

SE8-EU L
Atk I acuits and p.liltdc ‘subjects, and on the
salety profe of zafiruksat in both adult and pediatric
patienis at doges equal 1o of higher than the recom-

mended dose.
Tho sftactive doge of zafirlukast in pediatic patients

hmbmgopmom adema, arthraiga and myaigia in
, of ma, an
associstion with ACCOLATE tharapy

Rare cases of patients experiencing increased
oveis with or without clinical s

Hy ACCOLATE and

5 and & years of age has not ye! besn sstablished. The
safoty and affec vanm of zafiriukast for padiatric
patients tess than 5 years of aga has not been
established.

G-ﬂltrlo Uu Bmd on croeg study comparison, the
of s d in patisnts 85 years of
age and older such that C.,, and AUC are approxi-
mmnlg 2. m S-bid reater than those of younger patents
ADMINISTRATION, and CLINICAL

MACOLDGY sections).

A total of 8,084 patients were sxposed to rafirukast In
Nerth Armetican and European ahort-term placebo-
controlled clinical trials, these, mnﬂlﬂh were
alderly (age 65 years and older). No | ditference In
adverse events wisk seen in the elderty patients, sxc t
for an increase in the frequency of infection among 2
lukast treated -Idor!y patients compared to p ac.bu
treated siderly pationts (7 0% vs. 2.9%). The Infections
were not severe, occuimed mostly in the lower respiratery
rect, and did net neceasitate withdrawal of therapy.

An open-tabsl, uncontrolied, 4-wask trial of 3759 asthma
patisnts compared the aafely and efficacy of ACCOLATE
20 mg given twice daily in thr« paﬂnm AQe nroupa.
adulucenu {12-17 years),
elderty (yreater than 85 ynrs) A hlghlr plm-ntaq- of
siderly pationts (n=384) reported adverse events when
compmd 10 amhs lﬂd admﬁ:-m Theae widarly
pr I stficacy Measures.
In the eldeny ggawm adwerse events occurring in
grntor then 1% of the p

4.7°), diarhes and nausea (1 8%), and ph-rynglth
3%) The siderly reported the lowest pmnhgo
infections of all threa age groups in this swdy.

ADVERSE REACTIONS
Adulis and Children 12 of

d older
The aafety datebase for ACCO TE ints of more

ln Iﬂut patients is unknwm and not predicted
available in vitro metabokem data and tha revylts of wo
inkeal  drug interaction  swdes (see CLINICAL
PHARMACOLOGY and PRECAUTIONS - Dryg Interactions
sections.}
Fediatric Pattents 5 through 11 years of Age
ACCOLATE has heen ovaiuated for safety In
788 pediatric patients 5 through 1t years of age.
rnula!lgy 913 pediatnic patienis were veated with
10 mg bld ar higher for at lsast 8 months, and
113 of them were for one year or longer in clinical
viala The safety proftie of ACCOLATE 10
tacelo in the 4 and S-wesk double-biind tials was
gmoracl:édminr to that observed in the adult clincal trisls
20 myg twica claly.

I pedin¥ic pabents receiving ACCOLATE In muli-dose
dinical trials, the following svents with &
of 32% and mmfroqumﬂyhm I pediatric pmmo
received placebo, 32 oy of causality assess)
headache (4.5vs. 4. )nm:l abdominal pain {28 vs, 2.3%}
CVERDOSAGE

No doaths OGGl.I(ﬂ'Ud at oral zafifukast doses of
2000 mg/kg In mice app 200 imaa the

god e of & (gAY basie and

mpmmly saoﬂma mmmdrmm recommended dally
oral i childeen on a

dm&m mgim# *rmmmn byl
ona banis), and 500 In
340 tmes the m) _mUm e
dm in adults on a mg/mé basis ang approximately-

C0 time= the maximum recommendad dally oral dosse in
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REVIEW SUMMARY: -
The ACCEPT uncontrolled open-label trial compared safety and efficacy of zafirlukast among

over 3000 patients of three different age groups. The elderly, age > 65 years, had the most severe
asthma, the smallest response to treatment by all of the eight efficacy measures employed, the most
AE's, the most treatment-related AE's and the most serious AE's of all age groups. The original NDA
safety data base of over 3000 people exposed to zafirlukast found increased infections in patients over
the age of 55 years. The “infections” were comprised largely of respiratory complaints. In 1997 this data
base was expanded to over 5000 patients exposed and a pubiication sponsored by Zeneca again
identified "infections” in the elderly as more frequently seen with zafirlukast than with piacebo. In this
latter publication, the elderly were defined as having an age greater than 65 years. Both the original NDA

and the subsequent 1897 publication found that the magnitude of increased “infections” in the elderly was
a five-fold increase over placebo.

. These data sirongly suggest that the elderly have less efficacy and more untoward effecis,
hence, a reduced benefitrisk ratio compared with patients of ages younger than 65 years. The
GERIATRIC USE section of the package insert should reflect this.

Il OUTSTANDING ISSUES:
None.
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. EXECUTIVE SUMMARY

The ACCEPT -tral was conducted to determine whether the response to
zafirlukast treatment varied with age and, if so, to describe age-related differences. It
was an uncontrolled, open-label, multi-center, four-week U.S. trial of zafirlukast, 20 mg
twice daily on an empty stomach. Enroliment of 3759 safety-evaluable patients provided
a large data base. Patients 12 years of age and older were eligible if they had symptoms
of asthma within the preceding month, were candidates for chronic asthma therapy, had
FEV,,'s 45-85% of predicted after > 4 hours of abstinence from beta-2 agonists and were
non-smokers. Efficacy-evaluable patients numbered 3186 and were defined as having
contributed all baseline and 7-days of post-treatment data. Subgroups of patient ages at
trial entry were defined as "adolescent” (12-17 year of age), "adult” (18-65 years of age)
and "elderly" (= 66 year of age). -

The elderly age group had the highest frequency of asthma duration greater than

20 years and the most severe asthma by many measures. All four of the PFT endpoints

and all four of the daily diary variables showed the smallest improvement in the elderly

age group. A variety of methods were used to sort out the affects of age group and -

asthma severity on response to treatment. The weight of evidence seemed to be that age

was a more important predictor of response, or lack of it, than was baseline disease

_ severity. AE's occurred with increasing frequency in groups of increasing age, as did

AFE's deemed to be treatment-related. Serious AE's were also more frequent in the elderly

group than in the adolescent or adult groups. The overall finding was that the benefit-risk
ratio was lowest in patients = 66 years of age.

At the time of the original NDA review, zafirlukast had been administered to over
3330 patients and over 300 of them had taken the drug for more than one year. Patients
of age > 55 years were defined as the elderly group. "Infection” was the only AE with-an
increased frequency in zafirlukast-treated elderly patients compared with placebo and this
was substantial (placebo = 3/104 = 2,9%; zafirlukast = 23/173 = 13.3%). The majority of
the "infection" AE's described respiratory symptoms and the elderly showed greater
infection frequency with longer treatment duration and with greater total milligrams of
zafirtukast exposure. Age-related infections were also reported in an article retrieved by
a MEDLINE search that was published in 1997 and sponsored by Zeneca. It reported on
a more complete data base of 93 clinical trials involving 5188 subjects who took the

<medication, 662 treated for over 12 months. Patients over 65 years old (n=240) were
again reported as showing an increased frequency of infections. These were usually mild
and did not necessitate withdrawal from therapy (placebo = 1.4%; zafirlukast = 7.8%).
Younger patients treated with zafirlukast did not report more "infection" AE's compared
with placebo. Both of these publications, though using many patients in the same data
base, reported a five-fold increase of infections in elderly patients treated with zafirlukast
compared with placebo treatment. The elderly reported the féwest AE's of infection in
the ACCEPT trial.

1"
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Taken together, these data should result in a change in the package insert. The
GERIATRIC USE section should reflect a lesser potential benefit of zafirlukast to elderly
patients as well as greater expected untoward side effects in this older age group.

(7]

Raymond F. Anthracite, M.D.
Medical Review Officer

cc:
NDA #20-547 — -
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. LABELING REVISION
GERIATRIC USE

Based on cross-study comparisons, the clearance of zafirlukast is reduced in
patients 65 years and older such that Cmax and AUC are approximately 2- to 3-fold
greater than those of younger patients (see DOSAGE AND ADMINISTRATION,
clinical pharmacology sections).

-

APPEARS THIS WAY
ON ORIGINAL
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. THE EFFECT OF AGE ON RESPONSE TO ZAFIRLUKAST IN
PATIENTS WITH ASTHMA IN THE ACCOLATE® CLINICAL
EXPERIENCE AND PHARMACOEPIDEMIOLOGY TRIAL
(ACCEPT)

HLA. SUMMARY

This trial was conducted to determine whether the response to zafirlukast
treatment varied with age and, if so, to describe age-related differences. It was published
in the Journal .of Family Practice (1999; 48:425-432) but only a draft report_was
submitted with this supplement. This was an uncontrolled, open-label, multi-center, four-
week U.S. trial of zafirlukast, 20 mg twice daily on an empty stomach. Efficacy -
variables were baseline and change from baseline measured twice daily by FEV, and.
PEFR, and once daily diary card assessments of beta-2 agonist use, asthma symptoms,
nighttime awakening and morning asthma. Enrollment of 3759 safety-evaluable patients
provided a large data base. Patients 12 years of age and older were eligible if they had™
symptoims of asthma within the preceding month, were candidates for prophylactic or
chronic asthma therapy, had FEV,¢'s 45-85% of prediéted after > 4 hours of abstinence

- from beta-2 agonists and were non-smokers. Efficacy-evaluable patients numbered 3186

and were defined as having contributed all baseline and 7-days of post-treatment data.
Subgroups of patient ages at trial entry were defined as "adolescent” (12-17 year of age),
"adult” (18-65 years of age) and "elderly” (= 66 year of age). -

This was overwhelmingly a study of Caucasians the majority of who were female
or had moderate asthma. The elderly age group had the highest frequency of asthma
duration > 20 years and of severe asthma. The elderly age group also had the lowest
baseline mean PFT values and showed the smallest mean improvement from baseline for
all -feur PFT endpoints. Two out of four of the baseline mean daily diary variables
indicated that the elderly group was more symptomatic than the other two age groups.
The elderly group had the highest baseline beta-2 agonist use and asthma symptom
scores. All four of the daily diary variables showed the least improvement in the elderly
age group. A variety of methods were used to sort out the affects of age group and
asthma scverity on response to treatment. The weight of evidence seemed to be that age
was a more important predictor of response, or lack of it, than_was baseline disease
severity. AE's occurred with increasing frequency in groups of”mcreasmg age, as did
AE's deemed to be treatment-related. Serious AE's were also more frequent in the elderly
group than in the adolescent or adult groups. The overall finding was that the benefit-risk
ratio was lowest in patients = 66 years of age.

) - APPEARS THIS WAY
ON ORIGINAL
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I.B. OBJECTIVE

This trial was conducted during 1996-7 and evaluated patients with varying
degrees of asthma severity, differing concomitant asthma therapies who were treated by
physicians of of differing specialties. With an enrollment of over 3700 patients, it is the
largest clinical trial of this drug to date. The point of the trial was to determine whether

-the response to zafirlukast treatment vaned .with age and, if so, to describe age-related

differences [Tab 1:4-5].

_li.C. PROTOCOL

This was an uncontrolled, open- Iabel multi-center, four-week U.S. trial. It began
with a three-day run-in period during which baseline pulmonary function data were
obtained and diary card assessments were performed. At the baseline or screening visit,
patients provided a medical and smoking history and underwent a complete physical

" examination. Each patient-received an ———  Airway Monitor System and

performed baseline pulmonary function tcstwsk(PFT 's); e.g., FEVy,. Patients recorded
overall asthma symptoms, nighttime awakenings, morning asthma symptoms and beta-2
agonist use on daily diary cards.

This run-in was followed by four weeks of treatment of all -patients with
zafirlukast 20 mg BID. Domiciliary PFT's were performed twice daily with the
once in the morning before beta-2 dgonist use and once again 12 hours later.
Daily diary cards were used to capture overall asthma symptoms, nighttime awakenings,
morning asthma symptoms and beta-2 agonist use as in the baseline period. There were
three formal visits, one at baseline or screening and two more after the second and fourth
weeks of treatment. Patient compliance, response to treatment and adverse events (AE's)
were assessed at weeks 2 and 4 [Tab 1:5-8].

IL.D. PATIENTS

~ Patients 12 years of age and older were ehglble if they had symptoms of asthma
within the preceding month, were candidates for prophylactic or chronic asthma therapy,
had FEV¢'s 45-85% of predicted after > 4 hours of abstinence from beta-2 agonists and
were non-smokers. This last was defined as > 6 months of tobacco abstinence and a total
_smoking history of < 10 pack-years. Patients had to have been on a stable regimen of
“asthma medications for 4 weeks prior to entry. Exclusion criteria were: any chronic lung
or airway problem other than asthma; acute asthma exacerbation-at the time of screening;
treatment with oral corticosteroids for > 10 days within 4 weeks of screening; known
active hepatic dysfunction; current treatment with beta-blockers or warfarin; participation
in an_investigational drug trial within 30 days; and, pregnant or lactating females [Tab
1.7].

The "efficacy evaluable" patient sample was more restrictively defined than the
usual modified intent-to-treat sample that we see and met the following criteria:
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s received = 7 consecutive days of medication
o had 3 days of baseline and 7 consecutive days of post-baseline pulmonary
- function data (i.e., moming and evening PEFR and moming and evening
FEV, o) obtained by . device

¢ had a completed CRF including one week of asthma scores

The safety data base consisted of all enrolled patients [Tab 1:6, 8.

Subgroups of patient ages at trial entry were defined as adolescent (12-17 year of
age), adult (18-65 years of age) and elderly (2 66 year of age). The characteristic and
subgroup defined by asthma severity at entry was determined by the 1991 National Heart
Lung and Blood Institute guidelines (NIH publication no. 91-3042, Page 10, Figure 1-5).
[Tab 1:8-9]. “" -

ILE. TREATMENT -

_ Accolatewas given as one 20 mg tablet BID on an empty stomach; i.e., excluding
the time interval from one hour before through two hours after meals. All prescription
and non-prescription medications were aflowed as long as they had not been stopped or
started within 4 weeks of screening. Modification of dosage, substitutions and additions
of any asthma medication were "discouraged” [Tab 1:6]. No information on formulation,
batch or lot was provided, but this presumably was the marketed formulation.

liLF. PARAMETERS

The trial was said to be powered to evaluate subgroups with a minimum of 100
patients. Eight variables were evaluated for efficacy: morning and evening PEFR;

—moming and evening FEV) ¢; asthma symptom score, number of nighttime awakenings,

number of mornings with asthma symptoms; and, beta-2 agonist use. The asthma
symptom score was a four-point scale {0 = no symptoms, 1 = mild symptoms that did not
interfere with activity, 2 = moderate symptoms that interfered with some activities, 3 =
severe symptoms that interfered with many activities). Nighttime awakenings, and
presumably mornings with asthma; were recorded once daily as "yes” or "no.” Beta-2
agonist-use was scored as the number of puffs per day [Tab 1:5-6, Tab 2:Methods section].
There was no way to determine if the metrics of these endpoints and the comparisons
among them had been prospectively specified. Details of sample size determinations
were not given and it was not clear if significance testing was one- or two-tailed.
Comparisons were not specifically done under "protection” of a significant F' statistic
and correction of the Type I Error for multiple comparisons was not addressed. Finally,
least squares (LS) mean change from baseline was based on undefined and unknown
numbers of covariates. For all of these reasons, Type I Error probabilities will not be
reported for this study because they would contribute more to confusion than to clarity.

Safety variables included proportions of patients with each AL and "asthtia
worsening"” that was defined by 25% reduction in pulmonary function (sic), an increase in
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asthma symptoms associated with an increase in the dose of any concomitant asthma
medication or with the addition of an asthma medication [Tab 1:9-10].

I.G. DEMOGRAPHICS
Eighty-three percent (3120) of the 3759 patients enrolied in this trial completed
the four weeks of treatment and 3207 of those enrolled met the efficacy evaluable
criteria. Twenty-one of the efficacy evaluable patients had no age data and were
excluded from the efficacy analysis leaving 84.8% (3186} of those enrolled as efficacy

evaluable patients.

This was overwhelmingly a study of Caucasians the majority of who were female
or had moderate asthma (shaded cells in table below). The elderly age group had the
‘highest frequency of asthma duration > 20 years and of severe asthma. In an apparent

~contradiction to the last finding, the elderly also reported the lowest frequency of ER

visits for treatmént of asthma in the preceding year, and were no more frequently
hospitalized during the preceding year than patients in the other age categories [Tab.1:10-

'Ad0D 2141SS0d 1539

11, 24-6].

BASELINE DEMOGRAPHIC CHARACTERISTICS FOR EFFICACY EVALUABLE PATIENTS, N (%) [Tab1:24-8]

NR*

T K

0 (0)

) Characteristic Adolescents {n=263) Adults (n=2602) Elderly (n=321)
SEX - ’
mele 143 (54) 850 (33) 127 (40
f foiiine T P R e

2{<1)

0 (0)

14 (4)

black 18 (7)

hispanic 15 (6) 141 (5) 13 (4)

other/NR* 10 (4) 70 (3) 13 {4)
ASTHMA DURATION (y}

<20 261 (39 1632 (83} 188 (59)

> 20 0{0) 960 (37) 131 {41)

NR* 2{<) 10{<1) 2{<t)
ASTHMA SEVERITY '

ild

severe 42 (16) -507-(19) 94 (29)

. NR* 3(1) 57 {2) 4 (1)
MEAN FEV 1.0 {% pred) 75.5 74.2 73.8
ER visit in last year 77 {29) 680 (26) 53{(17)
Hospitalized in last year 38 (15) 308 (12) 3812
PREVIOUS TREATMENT

SAB2* 56 (21) 486 (19) 44 (14)
NS*+SAB2 37(14) 205 (11} 39 (12)
1C8*+SAB2 70 {27) ; 624 (24) 76 (24)
SAB2+NS+ICS 100 (38) 1197 (46) 162 (50}

ICS = inhaled corticosterpid

*NR = not recorded

SAB2 = short-acting inhaled beta-2 agonist

NS = cral beta-2 agonist, mast cell stabilizer, xanthine or long-acting inhaled beta-2 agonist
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lLH. EFFICACY
HLH.1. PULMONARY FUNCTION VARIABLES

Baseline and change from baseline to week #4, the latter presented as:-LS mean
change, are presented in the table below. Data analyses followed the last-value carried
forward convention and were somewhat surprising because the iargest sum of patients in
all three age groups for any of the pulmonary function variables was 2783, which is 403.
patients less than the 3186 efficacy evaluable patients in the trial [Tab 1:9].

CHANGE IN PULMONARY FUNCTION VARIABLES FROM BASELINE TO WEEK #4 IN EFFICACY EVALUABLE
) PATIENTS, mean (SD or SE) [Tab 1:27]

Age Group .
Measure ] n _{n
Adolescents - Adults ) Elderly
AM PEFR (L/min) 218 2250 263
Baseline (SD) 353.1 (100.8) 357.5 (112.5) 265.1 (111.3)
.8 change (SE) 45.3 (5.9} 35.8 (1.8} 14.6 (5.5}
PM PEFR (L/min) 234 2285 — 264
Baseline (SD) 379.7 (93.8) ) 375.9(112.8) 280.8 (105.6)
LS change (SE) 41.0 (5.9) 31.4{1.9) - 10.8 (5.7) .
AM FEV 1.0 (L) 218 2250 263 —
Baseline (SD} 2.59 (0.87) 2.34 (0.89) 1.55 {0.65)
LS change (SE) 0.35 (0.06) 0.22 {0.02) 0.07 (0.05)
PM FEV 1.0 (L) 234 2285 264
Baseline {(SD) 2.72 (0.88) 2.41 (0.86) 1.62 ((0.64)
LS change (SE) 0.39 (0.05) 0.21 {0.02) 0.06 {0.05)

When the LS mean change from baseline for each of the four efficacy endpoints
was viewed as a function of ascending age category, there was an inverse relationship;
the older the group, the smaller the LS mean change from baseline. The elderly age
group had the lowest baseline mean values for each of the four pulmonary function
efficacy endpoints, about 75% of the baseline means of the other two groups, and the
smallest LS mean change from baseline to week #4, about 35% of the' LS mean change in
the other two groups. Proportional to the other two groups, the elderly had a relatively
lesser improvement than it did a lesser baseline.

ILH.2. DAILY DIARY VARIABLES

The four variables evaluated by diary card are presented in the table below and
show about the same number of missing persons as did the pulmonary function
endpoints; data from 2778 patients were presented, which is 408 patients less than the
3186 expected.

APPEARS THIS WAY
ON ORIGINAL
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CHANGE IN DAILY DIARY CARD VARIABLES FROM BASELINE TO WEEK #4 IN EFFICACY-EVALUABLE
PATIENTS, mean (SD or SE) [Tab 1:28]

Age Group
Measure Adolescents Adults Elderly
.- n =224 n= 2263 n=29
Beta-2 Agonist (pufis/day)
" Baseline (SD) 4.49 (4.39) 6.12 (5.17) _6.21 (5.55)
LS change {SE) -1.72 (0.21) -1.52 (0.07) -0.59 (0.19)
Asthma Symptoms (0-3)
Baseling (SD) 7.86 (4.71) 8.88 (4.58) 9.35 {4.55)
LS change (SE) -3.12 (0.27) -2.67 {0.08) -2.18 {0.23)
 Night Awakening {#/week)
Baseline (SD} T 1.37(2.47) 2.03 (2.61) 1.61 (2.56)
LS change (SE) -0.85 {0.11) -0.94 (0.04) -0.74 {0.10)
AM with Asthra (#/week) —
Baseline (SD) 2.97 277 4.02 {2.87) 3.45 (2.98)
LS change (SE) -1,94 (0.16) -1.50 (0.05) -1,32 (0.14)

"ML SAFETY

Some of the baseline mean data indicated that the elderly group was more
symptomatic than the other two age groups. The elderly showed higher baseline beta-2
agonist use and asthma symptom scores. All four of the diary variables showed that
improvement was least in the elderly age group. The elderly showed the smallest LS
mean reductions in beta-2 agonist use, asthma symptom scores, nighttime awakenings
and mornings with asthma. . -

H.H.3. AGE-SEVERITY INTERACTIONS

The sponsor attempted to sort out response to treatment by age group and by
“asthma severity. Dichotormous, arbitrary and undoubtedly post-hoc categories of

responders and non-responders were derived from changes in FEV ¢, PEFR and asthma

symptom scores. They concluded that asthma severity did not affect the numbers of
patients in any age group who "responded” in terms of PFT's. When categorization was
determined by asthma symptom scores, the more severe the asthma the -greater
percentage of patients "responded” in the elderly sub-group {Tab 1:13, 29]. Somewhat at
odds with this latter interpretation, an ANCOVA model showed no age-by-disease
severity interaction, as tested by p < 0.10, and severity was abandoned as a covariate but
age was kept in the model [Tab 1:9]. One interpretation of these data, and the information
previously reviewed, is that age was a more :mportant predictor of response, or lack of it,
than was disease severity.

Patients reporting AE’s occurred with increasing frequency _in groups of
increasing age, as did patients reporting AE's deemed to be treatment-related. Patients
reporting serious AE's were also most frequent in the elderly group, compared with the
adolescent and adult groups, but none were considered to be treatrnent-related.
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PERCENTAGES OF PATIENTS WITH AE's ACROSS AGE GROUPS [Tab 1:14]
Type of Adverse Event Age Groups*
Adolescents {n = 312) Aduits (n = 3021) Elderly (n = 384)
Any AE 1.5 17.5 18.8
Treatment-Related AE'S 4.2 7.4 8.1
Sertious AE's 1.6 0.9 2.3
“Treatment-Related SAE's 0.0 0.0 0.0

*Excludes 42 patients whose age catagory was unknown

When the most common AE's were analyzed by age group, the elderly had the
greatest percentage of headache, abdominal pain, diarrthea and nausea, and the lowest
frequency of infection and sinusitis, but absolute numbers of AE's in two of the groups
were small [Tab 1:14, 31]. -

AE's OCCURRING IN 2 1% OF PATIENTS ACROSS AGE GROUPS, REGARDLESS-OF ATTRIBUTION, n (%) [Tab

1:14, 311
Adverse Event -- Age Groups* -
Adolescents (n = 312) "Aduits (n = 3021) Elderly (n = 384)
headache _ _ 11(3.5) .- 109 (3.6) 18 {4.7)
infection 4{1.3) -19 {0.8) 1{0.3)
abdominal pain - 00 8 (0.3) 4{1.0)
diarrhea - 3(1.0) 240.8) 7{1.8)
nausea . 2 (0.6) 45 (1.5) 7{1.8)
pharyngitis 4(1.3) . 42{(1.4) 5{1.3)
sinusitis - 3(1.0) 38(1.3) 1 (0.3}

*Excludes 42 patisnts whose age category was unknown

Although compliance was said to have been monitored, I could find no mention of
it in the draft report nor in the journal article.

APPEARS THIS WAY
ON ORIGINAL
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Iv. ADVERSE EVENT DATA FROM ORIGINAL NDA

IV.A. SUMMARY

At the time of this report, zafirlukast had been administered to over 3330 patients
and over 500 of them had taken the drug for more than one year. This analysis defined
age > 55 years as the elderly group, which included some younger patients than the
current regulatory definition of elderly, age 2 65 years [21 CFR 201.57(f)(10)]. Placebo-

* controlled studies showed that "Infection” was the only AE with an increased frequency
in zafirlukast-treated patients whose age was greater than 55 years. This was investigated
_further by analysis of placebo-controlled trials of comparable duration. The interaction
was confirmed and appeared substantial (placebo = 3/104 = 2.9%; zafiriukast = 23/173 =
13.3%). The elderly showed greater infection frequency with longer treatment duration
and with greater total zafirlukast exposure, in milligrams. Age-related infections could
not be attributed to a diminution, or low absolute number of inflammatory cells in the
‘peripheral blood. In the over-age-55 group, "infection" overwhelmingly described
respiratory symptoms, sometimes represented as asthma exacerbations. Open-label trials
did not confirm the suppositions that infections in the elderly: I)were restricted to
patients exposed to corticosteroid co-administration; or, 2)were an epiphenomenon of an
abnormally low frequency of infections in placebo groups. )

IV.B. PLACEBO-CONTROLLED TRIALS : .

At the time of this report, zafirlukast had been administered to over 3330 patients
and over 500 of themn had taken the drug for more than one year. Three age ranges were
defined for all trials: age < 18 years; 18 < age < 55 years; and, age > 55 years.
“Infection” was the only AE which showed an increased frequency in zafirlukast-treated
patients and subject age > 55 years. This was investigated further by analysis of placebo-
controlled trials of comparable duration. The interaction was confirmed and appeared
substantial (placebo = 3/104 = 2.9%; zafirlukast = 23/173 = 13.3%). One patient over the
age of 55, had a serious AE, appendicitis, and was withdrawn after undergoing an
appendectomy [6/26/95 ISS 109:259-61]. Eighty-two percent (24/29) of the AE's mapped
to the COSTART term "infection," for zafirlukast patients > 55 years of age, included:
chest infection; lower respiratory tract infection; chest cold; wheezy cough and pale green
sputum; infection; fever; cough; and, more asthma. The sponsor noted that three trials
involving the use of corticosteroids were disproportionately represented among older

-patients with infection. In these corticosteroid trials, the proportion of patients older than -
55 years with infection'was higher in the zafirlukast-treated patients, than in patients who
received placebo [6/26/95 1SS 109:262-5]. o

_ Proportionality of several dose-related variables to the frequency of "infection”
was sought and these variables were: daily dose; total exposure; and, duration of
treatment [CANDA; Data Review; Accolate; 4-Month UPDT; Analysis/Reporting; Data Set =
ADVERSEV: Analysis Program = AE's by Dose - Placebo, {(AE's) By Exposure - P*acebo, AE's by
(duration of treatment) and Trial Group; Selection Variable = Age Entry (grouped); Selection
Value > 55].
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FREQUENCY OF AE =: "INFECTION" IN PATIENTS > 55 YEARS OF AGE:

{CANDA Tabies T3.5.1, A10.4.3 and A10.5.1 corrected in 3/21/96 FAX]

RELATION TO DAILY DOSE, TOTAL EXPOSURE AND DURATION OF EXPOSURE TO ZAFIRLUKAST

Daily Dose

<40 =40 > 40

(mg) (n=54) {n=198) (n=61) o

a4(7.4)y 17 {8.6) 5(8.2)
Total Exposure** <= 1000 1000< & < 3500 3500 < & < 16000

(mg) (n=2313) (n=236) {(n=132)

11 (3.5 9 (3.8) 10 (7.6)
Duration™ =<1 1<&<é 4<8<8 8<8&<20 > 20
._ (weeks) (n=313) (n =280) (D =244) (n=178) (n=21) .

3{1.0) 7 (2.5) 7(39) 15 (8.4) 0 {0.0)

* All data are presested as “mean (%)
1 ** Groups are not necessarily mutually exclusive for these measures

The daily dose showed no evidence of dose-proportionality with the frequency of
infection. A relation between duration of treatment and infection frequency was present,

as was a relation between infection frequency and total zafirlukast exposure, in-

milligrams.

Various demographic characteristics were compared between zafirlukast and

placebo groups in the age-greater-than-35 subset {[CANDA, Data Review; 4-Month UPDT;
Analysis/Reporting; Data Set = ADVERSEV; Analysis Program = AE's in Patients - Placebo; with

——Saved Subsets: Age Entry (grouped) > 55; Race = Caucasian, Black, Other; or, Sex = Male or

Female].
AE = "INFECTION" IN EACH TREATMENT GROUP WHERE AGE > 55 YEAR FOR CERTAIN DEMOGRAPHIC
SUBSETS [CANDA Table T3.2.1]
Demographic Zafirlukast Placebo
--Characteristic
N Patients (%) N Patients (%)
Caucasian 264 i SRy 134 4(2.9)
Black 8 2 - 0 (0.0)
Other 14 5 0 (0.0)
Male ) 165 89 4(4.5)
Female 148 86 0{0.0)
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Increased "infection” in patients over the age of 55 years seemed to be restricted to
Caucasians, who comprised 82.4% of the placebo-controlled trial safety data base.

A reduction in the number of inflammatory cells was a possible concomitant of
infection, so mean counts of inflammatory cells were examined for all patients over the
age of 55 years in both zafirlukast and placebo groups. The following reviewer-
synthesized table shows the white blood cell, neutrophil and lymphocyte counts of the
two treatments, for the older age group [CANDA; Data Review; Accolate; 4-Month UPDT,
Analysis/Reporting; Data Set = N_WBC, N_NEUT, N_LYMPHS; Analysis Program = Mean Labs
BEF/END TRT; + Saved Subsets: Selection Variable = Age Entry (grouped) <18, 18-55, >55].

BASELINE AND END-OF-TREATMENT CHANGE IN WHITE BLOOD CELL COUNT, NEUTROPHILS AND
LYMPHOCYTES FOR EACH TREATMENT GROUP, OVER 55 YEARS OF AGE
(all trials, excluding long-term, open-iabel studies)
Zafiriukast: mean (S.D.) Placebo: mean (S.D.)
Cell Type ) : Before Change - End Before Change - End of

n Treatment of Treatment | n Treatment Treatment

WBC (x10°1L) - 308 6.64 (1.63] -0.01 (1.45) 168 6.38 (1.60) 0.12 (1.48)
Neutrophils (%) 199 59,55 (9.39) -1.31 (8.91) 126 | 57.48 (8.17) -0.66 {8.06)
Lymphs (%) 200 29.31 (B.40) 0.81 (7.21) 126 | 30,17 (7.35) -0.06 (6.74)

Both white blood cell count and‘percent-ncut:rophils showed a mean decline, from

baseline to end of treatment, that was more apparent in the zafirlukast group than in the

placebo group.— Though the mean white blood cell count and percent neutrophils were
both greater at the end of treatment in the zafirlukast group than in the placebo group and
the magnitude of the changes from baseline were not impressive, these findings did at
least permit the possibility of a large change in a small subgroup of patients. Therefore,
shift tables for all three cellular elements in the older age group were developed [CANDA;
Data Review; Accolate; 4-Month UPDT; Analysis/Reporting; Data Set = N_WBC, N_NEUT,
N_LYMPHS; Analysis Program = Lab Ranges BEF/END Treatment; Selection Variable = Age
Entry (grouped) = <18, 18 to 55, >55]. These tables did not reveal an age-related diminution
in any of these cellular elements that was more apparent in the zafirlukast than in the
placebo treatment groups. Another analysis examined the frequency of infections in
_patients with lowest neutrophil counts of less than 40% [CANDA; Data Review; Accolate; 4-
Month UPDT; Analysis/Reporting; Data Set = ADVERSEV; Analysis Program = AE's in Patients -
Placebo; + Saved Subset: Selection Variable = Min During TRT Value; Selection Value = < 40)].
This was no more revealing than other attempts to define the issue of increased infection
in terms of reductions in, or low values of, the number of various inflammatory cells.

From these analyses it is apparent that age-related infections could not easily be
attribnted to a diminution, or low absolute number of inflammatory cells. In the over-

age-55 group, "Infection” was not confirned by bacteriologic isolation and
overwhelmingly described respiratory symptoms, sometimes represented as asthma
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exacerbations. None of these satisfactorily explain the increased frequency of infection,
in the zafirlukast group relative to the placebo group.

IV.C. OPEN~LABEL TRIALS

The previous association between age > 55 years and apparently greater

frequency of the AE "infection” was examined in open-label trials [CANDPA, Data Review;
Accolate; 4 MO UPDT O-L; Analysis/Reporting; Data Set = ADVERSEV; Analysis Program =

Adverse Events - Total, {run}/Selection Variable = Age at D-B (grouped); Selection Vaiue > 55/

<18 or 18 to 55].
PATIENTS REPORTING AE = "infection” DURING OPEN-LABEL TRIALS =
{4-Month Safety Update, open-tabel trials) [CANDA Table T3.2.4.3]
Category Al Risk "7 Number (%)
< 55 years 816 80 { 9.8%)
AGE > 55 years 130 23 (17.7%)
SEX Males 85 9(13.8%) |
{Age > 55)
Females 65 - 14 {21.5%)
TOTAL {(ail ages) 946 118 (12.5%)

All patients > 55 years of age who reported infections were Caucasian, a racial
group that represented 90.4% of all patients in this data base. There was an excess of
females over males reporting this AE despite their equal representation in this subset of
age. The daily dose of zafirlukast in the open-label extensions was almost universally 40
mg/day and no method was found to subset infections in various age categories by total
milligrams of zafirlukast eXposure. For_these reasons, the previously neted dose-
proportional nature of this association between age and infection could not be analyzed.

Also, the CANDA was not configured to easily.query the possible relation

between age/infection and corticostercid medication. - However, the previous supposition

that infections in the elderly were restricted to studies with mandated corticosteroid co-
medication was not supported. Similarly, the contention that infections in the elderly
‘were an epiphenomenon of an abnormally low frequency of infections in the-placebo
group is not supported by the open-label extension trials. Infection in the elderly
appeared to be 2 real problem that may be linked to greater bioavailability of the drug in
the older age group.

APPEARS THIS WAY
— ON ORIGINAL
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v. LITERATURE SEARCH

V.A. SEARCH STRATEGIES AND RESULTS

~ "Accolate and over-65" resulted in 53 retrieved documents dated from March
1995 to May 1999. The abstracts and titles of these did not suggest that they offered any
new information. "Accolate and elderly” retrieved 10 documents and one of these
seemed to offer some new information [Tab 4:all pages {unnumbered}].

Bames NC, Clinical tolerability of zafirlukast a new oral antileukotriene drug (Rcv1ew
16 refs), European Respiratory Review 1998; 8(54):194-198. Proceedings of a symposia
sponsored by Zeneca Pharmaceuticals, Berlin, Sept. 1997.

PERTINENT PARTS OF THE ABSTRACT -- This paper reviews the safety of Accolate
{zafirlukast) in 93 clinical trials involving 5188 subjects-taking the medication vs 2573
subjects taking placebo. Accolate has been studied at doses of 20-40 mg BID and at up
to 320 mg/day. Of these subjects, 1707 were treated with Accolate for-at least 6 months,
and 662 were treated for over 12 months. Ninety-two percent of the patients were 18 to
65 years old, with a mean age of 36 years....For patients over 65 years old (240), there
was an increased inciderice of infections which were usually mild and did not necessitate
withdrawal from therapy (placebo = 1.4%; zafirlukast = 7.8%). For patients 18 to 64
years-old (7156), there was no increased incidence of mild infection. For patients 12 to
I8 years old (346}, there was a lower incidence of mild infections (1.8% Accolate vs
4.9% placebo)....... o

vi. SPONTANEOUS ADVERSE EVENT REPORTS )

A report dated 13 April 1999 captured spoﬁtaneous AE cases for three age
categories, 12-18 years, 18-64 years and > 64 years. The AE's reported included: ‘
bleeding/bruising
Churg Strauss
eosinophilia
liver events
myalgia/arthralgia
vasculitis

_Ccmsp1cuously absent, was a tabulation by age of "infections.” Of the six AE's above,
only the AE "eosinophilia” was reported by a slightly greater percentage of the elderly
than of the other age groups [Tab 6:1-2].

AR o A o

TOTAL PATIENT COUNTS FOR ACCOLATE EXCLUDING NON-REPORTABLE EVENTS [Tab 6:1-2]

AE Age Group Total Patients | Total Patients % Of Age
With AE In Age Group Group
12t0 <18 4 74 5.4
Eosinophilia 181064 ] 56 864 6.5
B84+ 24 328 7.3
Unknown 6 - . 385 1.6
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A breakdown of the AE's falling under the group term, “eosinophilia,” failed to
show an overwhelming report count for the elderly for any of them. The elderly did
show a greater frequency of "cellulitis” and of "pruritic rash" than younger age groups,
but absolute numbers were small [Tab 6:3].

[

* APPEARS THIS way
ON ORIGINAL
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TEAM LEADER MEMORANDUM

DATE: January 26, 2000
TO: NDA 20-547
ST | “
1/23f2 600
FROM: Badrul A. Chowdhury, MD,
Acting Medical Team Leader, -

Division of Pulmonary and Allergy Drug Products, HFD-570

SUBJECT: Secondary medical review of zafirlukast (Accolate®) geriatric supplement

CC: HFD-570: Meyer, Anthracite, Jani, -

Administrative ‘ T
NDA 20-547/SLR-011 geriatric labeling supplement for zafirlukast was submitted by Zeneca
Pharmaceuticals on August 10, 1999. The goal date for completion of this application review -
is February.6, 2000. Zafirlukast was approved for prophylaxis and chronic treatment of
asthma in patients 12 years of age and older on September 26, 1996. The age of approval

was reduced down to 7 years on September 17, 1999. The recommended dose for patients 12
years and older is 20 mg by mouth BID, and for patients 7 to 11 years is 10 mg by mouth

BID. The sponsor now submits this application in accordance to 21 CFR 201.57 (f) (10)
regulation, which requires the addition of “Geriatric Use” subsection to the

“PRECAUTIONS? section of prescription drug product labeling. For this submission,

Zeneca has reviewed all information available that is relevant to the appropriate use of
zafirlukast in elderly patients. Draft labeling revisions containing a new “Geriatric Use”
subsection is also included. In subsequent sections, Zaneca’s submitted documents are

briefly reviewed. Detail review of the submission can be found in Dr. Anthracite’s excellent
medical review.

Justification documents submitted by Zeneca
The sponsor has submitted various documents in support of the labeling supplement. These

- include (1) 2 report and published article of a study titled “Zafirlukast in Clinical Practice:
Results of the Accolate Clinical Experience and Pharmacoedidemiology Trial (ACCPET) in
Patients with Asthma, (2) documents used to support approval of labeling for zafirlukast in
the European Union, (3) review of current literature on the use of zafirlukast in the eiderly,
(4) post-marketing adverse events for zafirlukast from Zeneca’s international-data base, and

— — . Some of
the pertinent results from these documents are summarized below.
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ACCEPT trial was conducted to determine whether the response to zafirlukast treatment
varied with age. This trial was published in the Journal of Family Practice (1999; 48:425-
432). The published article and a brief draft trial report were submitted with this application.

ACCEPT was an uncontrolled, open-label, multi-center, US trial. The trial had a 3-day
baseline period, and 4-week active treatment period during which patients were treated with
zafirlukast 20 mg given on empty stomach twice daily. DomicilaryPFT’s were performed
twice daily with before beta-2 agonist use in the moming and again 12 hours later.
Daily diary cards were used to capture asthma symptoms (0-4 scale), nighttime awakenings
(yes or no), morning asthma symptoms (yes or no), and beta-2 agonist use. There were four
clinic visits, one at baseline, and two more after the second and fourth weeks of treatment.
Patients 12 years of age and older were eligible if they had symptoms of asthma within the
preceding month, were candidates for chronic asthma therapy, had FEV, 45-85% predicted -
after >4 hours abstinence from beta-2 agonist, and were non-smokers. Subgroup of patient
ages at entry were defined as “adolescent” (12-17 years), “adult” (18-65 years), and “elderly”
(266 years). A total of 3,186 patients were identified as efficacy evaluable, defined as having
contributed to all baseline and 7-days of post-treatment data. The number of safety evaluable
patients in the trial was-3;759. With this large enroliment, this is the largest zafirlukast
clinical trial to date.

The patients enrolled in the in the trial were overwhelmingly Caucasians and of female sex.
Among the elderly age category, 88% patients were Caucasians, and 60% were female. The
elderly patients had the highest frequency of asthma duration at >20 years, had more severe
asthma, and were more symptomatic at baseline as shown in Table 1. The elderly had the
smallest mean improvement from baseline for all efficacy measures as compared to the
adults and adolescents (Table 1). A variety of methods were used to sort out the effects of
age and asthma severity on response to treatment. The weight of evidence suggests that age
was more important predictor of response, than was baseline disease severity.

~“Adverse events occurred with increasing frequency with increasing age, as did adverse
events deemed to be treatment-related (Table 2). Serious adverse events were also more
frequent in the elderly group than in the other two age groups. When adverse events were
analyzed by age groups, the elderly had the greatest percentage of headache, abdominal pain,
diarrhea, and nausea, and lowest frequency of infection, and sinusitis. The absolute number
of adverse events in the age groups was small.

Overall, this trial suggests that the benefit-risk ratio is lowest in patients 266 years of age.

-

Table 1. Change in efficacy variables from baseline to week 4* " .

Measure Age Group .
Adolescents Adults Elderly - )
(n =218 t0234) (n = 2250 to 2285) (n =263 to 291) -
Morming FEV, (L) 2595035 ‘ 2345022 1.55 = 0.07
Evening FEV, (L) e 27253039 - ] 2415021 — 162 - 0.06
Moming PEFR (L/min) JTV3SHEy4s3- | 357553580 - 265.1 = 14.6
Evening PEFR {L/min) . 379.741.0 1 3759-»314 280.8 —» 10.8
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Measure Age Group
Adolescents Adults Elderly
(n =218 t0234) (n = 2250 to 2285) {n =263 to 291)
Asthma symptom score o Be2 T T 8885267 - | 935522187
Beta-agonist use (puffs/day) |.::' 44951725 | - 6,128-1520 0 | - 621.-3-0.59 -
Nighttime awakening (#/wk) | - 13795085 | ' 2.035094 1.61-5-0.74 -
Momning with asthma (#/wk) |: = 2.97:5-194% |- -~ 402°9<1507 - | - 345-5-1.327

* Remrted as: baseline mean — LS mean (:ha.nge= signiﬁcant difference from baseline to week 4 are shaded

Source: Tab 1, page 27, 28 -

Table 2. Adverse events

Age Group
Adolescents Adults Elderly
(n=312) {n=3021) (n=384)
Type of adverse event, % )
Any AE 11.5 17.5 18.8
.. Treatment related AE 42 74 8.1
Serious AE ) 1.6 0.9 2.3 _
Treatment related SAE 0.0 0.0 0.0
Adverse events occurring in >1% of patients, n (%) T
Headache 11 (3.5) 109 (3.6) 18 (4.7
Infection 4(1.3) 19 {(0.6) - 1{0.3)
Abdominal pain 0 3(0.3) 4(1.0)
Diarrhea 3(1.0) 24 (0.8) 7(1.8)
Nausea 2 {0.6) 45 (1.5) 7(1.8)
Pharyngitis 4(1.3) 42 (1.4) 5(1.3)
Sinusitis 3(1.0) 38(1.3) 1(0.3)

Source: Tab 1, page 14, 31

Documents to support approval of labeling for zafirlukast in the European Union contains
safety data from North American and European trials. No efficacy data is included in this

submission. Demographics of the patients included in the submission are shown in Table 3.
Number of patients above 65 years in the short-term placebo-controlled trials was 243,
Incidence of adverse events in the short-term trials apparently increased with age, the overal}
rates of increase were similar for placebo and zafirlukast (Table 4). The most commonly "
reported adverse events were aggravated asthma, pharyngitis, headache, infection, and
increased cough. Infection in the elderly patients appeared to be more common in those
treated with zafirlukast compared with placebo (7% vs 2.9% of patients). The majority of the
infections (15 out of 17) was of the lower respiratory tract, and was not severe. There was no

~ death in elderly patients receiving zafirlukast (Tab 3 of the submission).

Trial 9188 was one of the trials in the above submission in which single-dose
pharmacokinetics of zafirlukast was studied in elderly patients and compared to young
patients, Mean Cmax and AUC were more than twice as high in the elderly as compared to
the young adults, and the mean terminal half-life was longer. This information is
incorporated in the current labe' in the CLINICAL PHARMACLOGY - “Clinical
Pharmacokinetics and Bioavailability” section (Tab 3 of the submission).
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Table 3. Demographics of Eubjects expoased to zafirlukast in North American and European trials*

Short-Term Trials Long-Term Trials
(at 20 mg BID)
Zafirlukast Placebo Zafirlukast
Number of trials 107 75 8
Subjects exposed 8094 3922 1242
| Age, mean (range) - 34.9 (5-79) 34.7-(5-77) - 37.9(12-76)
| Age distribution, n (%) - -
5011 years 270 (3.3) 130 (3.3) 0(0.0)
12 to <18 years 564 (7.0) 260 (6.6) 98 (7.9
18 to 64 years 7017 (86.7) 3429 (87.4) 1099 (88.5)
>65 years 243 (3.0) 103 (2.6) 45.(3.6)

* Reported as: baseline mean — LS mean change, significant difference from baseline to week 4 are shaded

Source: Tab 3 of the submission

Table 4. Adverse events by age category in shori-term frials

Source: Tab 3 of the submission

Age Groups
12-17 years 18-64 years >65 years .
Zafirlukast Placebo Zafirlukast Placebo Zafirlukast | Placebo
{n = 564) n=260) | n=7017) | (n=3429) | (n=243) (n=103)
Type of adverse event, % T :
Any AE 37.8 47.7 48.7 48.1 —52.7 50.5
AE with withdrawal 1.1 1.5 2.5 3.3 4.1 8.7
Serious AE 1.2 1.2 1.2 1.1 2.1 1.0
SAE with withdrawal 0.7 0.4 0.6 0.6 1.2 1.0
Adverse events occurring 23% of patients, %
Aggravated asthma 6.2 8.1 7.1 7.8 14.8 12.6
Headache 5.0 8.5 10.8 9.3 6.6 7.8
Infection 2.5 2.3 37 2.9 7.0 2.9
Pharyngitis 13.3 16.2 13.3 13.7 13.6 9.7
Increased cough 1.8 3.1 "~ 2.4 23 3.3 4.9

Adverse event data from the original NDA are described in Section IV of Dr. Anthracite’s
medical review. Increased infection was also seen among the elderly patients in the original
NDA. In the original NDA, patients >55 years were defined as elderly, which deviates from
the current regulatory definition of “elderly” as subjects 265 years {21 CFR 201.57 (f) (10)].
In the placebo-controlled studies infection was the only adverse event that occurred with an -
increased frequency in zafirlukast treated elderly patients. The frequency of infection was
13.3% (23/173) in the zafirlukast treated patients, and 2.9% (3/104) in the placebo treated
patients. Infections reported were mostly the lower respiratory tract. Increased frequency of
infection was not associated with any impressive changes in the total white blood cell count,
neutrophil count, or lymphocyte count. Shift tables describing the data can be found in Dr.
Anthracite’s review. ]
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— Literature search was done using two terms, “Accolate and over-65, and “Accolate and
elderly” (Ref: Tab 4 of the submission). The search covered the period between March 1995
and May 1999. A total of 63 documents were identified. Most of the articles did not reveal
any new information. A review published by NC Barnes (Clinical tolerability of zafirlukast,
a new oral antileukotriene drug, European Respiratory Review 1998; 8(54): 194-8) was of
interest. This review summarized the safety of zafirlukast in 93 clinical trials involving
5,188 patients taking zafirlukast, and 2,573 patients taking placebo. For patients over 65
years (n=240), increased incidence of infection was reported (7.8% for zafirlukast vs 1.4%
for placebo). The infections were mild and did not result in withdrawal from therapy. For
patients 18 to 64 years (n=7,156), there was no increased infection with zafirlukast. For
patients 12 to 18 years (n=346), there was a lower incidence of infection with zafirlukast
(1.8% for zafirlukast vs 4.9% for placebo).

Spontaneous post-marketing adverse events were compiled and submitted (Tab 5). The date
of the compilation is April 13, 1999. Six adverse events (bleeding/bruising, Churg Strauss,
eosinophilia, liver events, myalgia/arthralgia, and vasculits) were categorized by age (12 to
<18 years, 18 to 64 years, and >64 years). The adverse event “irifection” was not included.
Of the six adverse events, only eosinophilia was reported by a slightly greater percentage of
patients >64 years (7.3%), than by other age groups (6. 5% for 18 to 64 years, and 5.4% for
12t6718 years) )

-

——— W ) - o " ‘—J

— Summary “

The sponsor has submitted adequate information on the use of zafirlukast in the elderly
patients (patients 265 years). The sponsor has demonstrated that zafirjukast at a dose of 20

— mg by mouth twice a day can be safety given to the elderly patients. However, the risk-
benefit ratio is less favorable for the elderly. In the ACCEPT trial, and in the sponsor’s
database, overall frequency of adverse events was noted to be higher in the elderly patients as
compared to the adolescent and adult patients. Infections, particularly of the lower = - -
respiratory tract, were more frequently seen in the elderly patients in the sponsor’s NDA
studies. The large ACCEPT trial did not show increased incidence of infection in the elderly
patients. Results of the ACCEPT trial suggest that the efficacy of zafirlukr st is diminished in-
the elderly patients as compared to the adolescent and adult patients. In the pharmacokinetic
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_ study, elderly.patients had about two-fold higher Cmax and AUC as compared to the young

adults. Taken together, these data suggest that zafirlukast can be safely given to patlents 265
years of age, however, the nsk-bcneﬁt ratio is less favorable in the elderly.

Specific labeling comments regarding the “Geriatric Use” subsection of the package insert
will be forwarded separately to the sponsor. The “Geriatric Use” subsection of the package
insert will be reflective of the database. The pharmacokinetic data described above will be
retained as proposed by the sponsor. Safety and efficacy summary of the ACCEPT trial will
be retained in the label. However, the language will be different than that proposed by the
sponsor. Safety assessment from the sponsor’s database that was used for the European
Union submission will be retained. The language-will again be different than that proposed
by the sponsor. Any efficacy claim based on the European Union submission will be
removed, since efficacy was not analyzed and submitted for our review. Reference to the

Recommended labeling for the “Geriatric Use” subsection

Based on cross study comparison, the clearance of zafirlukast is reduced in patients
65 year and older such that Cmax and AUC are approximately 2- to 3-fold greater than those
of younger patients (see DOSAGB AND ADMINISTRATION, clinical pharmacology

' sectlons)

A total of 8094 patients were exposed to zafirlukast in North American and European
short-term placebo-controlled clinical-trials. Of these, 243 patients were elderly (265 years).
No overall difference in adverse events was were seen in the elderly patients, except for an
increase in the frequency of infection among zafirlukast treated elderly patients compared to
placebo treated elderly patients (7.0% vs 2.9%). The infections were not severe, occurred
mostly in the lower respiratory tract, and did not necessitate withdrawal of therapy.

An open-label, uncontrolled, 4-week trial of 3759 asthma patients compared the

safety and efficacy of ACCOLATE 20 mg given twice daily in three patient age groups,
adolescents (12-17 years), adults (18-65 years), and elderly (266 ycars)./ o )
] In the elderly patients, adverse events occurring in
greater than 1% ofme population included headache (4.7%), diarrhea (1.8%), nausea (1.8%), .
and pharyngitis (1.3%). The elderly reported the lowest percentage of infections of all three
age groups in this study. .

APPEARS THIS WAY
ON ORIGINAL
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PROJECT MANAGER'S LABELING REVIEW FEB -7 2000

NDA: 20-547/58-011

Project Manager: Parinda Jani

PRODUCT: ACCOLATE (zafirlukast) Tablets 20 mg

SPONSOR: Zeneca Pharmaceuticals

SUBMISSION DATE: August 10, 1999 .
November 29, 1999

On August 10, 1999, Zeneca submitted supplement S-011, which provides for a revised package

insert with changes to the Geriatric Use subsection of the PRECAUTIONS section. The changes

approved in S-007 (approved September 17, 1999) are incorporated in the November 29, 1999,

submission. -

The labeling submitted November 29, 1999, was compared to the labeling approved for
~ supplements S-007 and S-008. The medical officer has recommended the following changes to
the PRECAUTIONS: G¢ Genan:w Use subsection. -

“Based on cross study comparison, the clearance of zafirlukast is reduced in patients 65 year of
age and older such that Cmax and AUC are approximately 2- to 3-fold greater than those of
younger patients (see DOSAGE AND ADMINISTRATION, and CLINICAL
PHARMACOLOGY sectlons)

A total of 8094 patients were exposed to zafirlukast in North American-and European short-term
placebo-controlled ciinical trials. Of these, 243 patients were elderly (age 65 years and older).
No overall difference in adverse events was seen in the elderly patients, except for an increase in
the frequency of infection among zafirlukast treated elderly patients compared to placebo treated
elderly patients (7.0% vs 2.9%). The infections were not severe; occurred mostly in the lower
respiratory tract, and did not necessitate withdrawal of therapy.

An open-label, uncontrolled, 4-week trial of 3759 asthma patients compared the safety and

efficacy of ACCOLATE 20 mg given twice daily in three patient age groups, adolescents (12-17

years), adults (18-65 years), and elderly (greater than 65 years). A higher percentage of elderly

patients (n=384) reported —- adverse events when compared to adults and adolescents. These

elderly patients showed less improvement in the efficacy measures. In the elderly patients,

adverse events occurring in greater than 1% of the population included headache (4.7%), diarrhea

and nausea (1.8%), and pharyngitis (1.3%). The elderly reported the lowest percentage of -
infections of all three age groups in this study.” :

On February 7, 2000, ina teleconference, Mr. Mark DeSiato of Zeneca Pharmaceuticals agreed
to the above recommended changes.

The remainder sections are unchanged.
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NDA 20-547/8-011
Page 2

Recommendation: Supplement S-011 should be approved with the changes listed above, A
draft approval letter is attached.

L ST
Parinda Jani
Project Manager

CC:
ORIG NDA 20-547
DIV FILE/HED-570

HFD-570/JANV
HFD-570/ANTHRACITE}/ O [ | »17laoee

HFD-570/CHOWDHUR i

APPEARS THIS WAY
ON ORIGINAL
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Gro-on
_ ND?, T8 Zaimiig

q: IGINAL 1800 Concord Pike

l PO Box 15437
Wilmington, DE 19850-5437

. ZENECA

Pharmaceuticals

A Business Unit of Zeneca Inc.

SENT VIA UPS NEXT DAY AIR

Robert Meyer, MD

Division Director

Division of Pulmonary Drug Products

Office of Drug Evaluation II

Center for Drug Evaluation and Research ]
Food and Drug Administration e -
HFD No. 570, Room No. 10B-03 - ) —
5600 Fishers Lane

Rockville, MD 20857 . -

Dear Dr. Meyer:

Re: ACCOLATE® (zafirlukast) Tablets
NDA 20-547/8-011
Response to FDA Request for Information - Labeling

Reference is made to a telephone conversation of October 28, 1999 between Ms. Parinda Jani of
the Division of Pulmonary Drug Products and Mr. Mark DeSiato of Zeneca Pharmaceuticals.
During this conversation, Ms. Janitequested that Zeneca provide in an electronic format the draft
labeling submitted by Zeneca in the above referenced supplemental New Drug Application
(sNDA) on August 11, 1999.

Accordingly, attached hereto in Tab A are two diskettes which contain an electronic version of
the draft labeling in Word 7.0 format. This labeling incorporates the current version of the
ACCOLATE? (zafirlukast) Tablets (Rev J 09/99) professional information, and the identical
labeling revisions contained in the draft labeling submitted to the above referenced sNDA on
August 11, 1999, o

Provided in Tab B is an 8% x 11 hard copy of the labeling contained in each diskette. The
revisions are underlined for ease of review. In addition, provided in Tab C is a three column
document; the left column contains the current labeling for ACCOLATE (Rev J 09/99); the
middle column contains the proposed revisions; and in the right column comments, where
appropriate.
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The diskettes provided have been scanned by the Norton Anti-Virus Program (version 5.00.00,
Virus Definttion date 10/14/99), and the results are included.

Please contact me if you have any questions or require information.

Sincerely,

Mol o

Mark A. DeSiato
Director, Respiratory

Regulatory Affairs Départment
(302) 886-8510 o
(302) 886-2822 (fax)
MAD/TGU/jr ' —

Enclosures

DeskCopies: Ms. Parinda Jani, HFD 570, Room No. 10B-45-(Cover Letter Only)
Dr. Raymond Anthracite, HFD 570, Room No. 10B-45 (Cover Letter Only)

APPEARS THIS WAY
ON ORIGINAL
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