These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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DEPARTMENT OF HEALTH' & HUMAN SERVICES Public Heatth Service

Food anc Drug Administration
Rockwilie MO 20857

NDA 20-762 acl | g7

Schering Ceorporation
. 2000 Galloping Hill Road
Kenilworth, New Jersey 07033

Attention: Joseph Lamendola, Ph.D.
Vice President, U.S. Regulatory Affairs

Dear Dr. Lamendola:

Please refer to your new drug application dated September 30,
1996, received October 1, 1996, submitted under section 505 (b)
of the Federal Food, Drug, and Cosmetic Act for Nasonex
(mometasone furoate) Nasal Spray.

We acknowledge receipt of your submissions dated October 4,
18, and 24, December 2, 1996, and January 31, February 3, 7,
and 28, March 20 and 24, April 4, May 8, 9, 14, and 21, June
17, July 2, 11, and 21, August 6, 14, 20, and 22, and
September 4, 12, 15, 16, 18, 19, 26, and 29, 1997. The user
fee goal date for this application is October 1, 1597.

We have completed the review of this application including the .-~
submitted draft labeling and have concluded that adequate
information aas been presented to demonstrate that the drug
product is safe and effective for the prophylaxis and
treatment of the nasal symptoms of seascnal allergic rhinitis
and the treatment of the nasal symptoms of perennial allergic
rhinitis, in adults and children 12 years of age and clder.
Accordingly, the application is approved effective on the date
of this letter. The expiry for all packaging configurations
is 15 months. We remind you of your decision to withdraw the
from the

application.

The final printed labeling (FPL) must bea identical to the
enclosed marked-up draft physician labeling, patient's
instructions for use, and container and carton labelirg.
Marketing the product with FPL that is not identical to this
marked-up draft labeling may render the product misbranded and
an unapproved new drug.

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
individua’'ly mount ten of the copies oi. heavy-weight paper or
similar mwaterial. For administrative purposes, this
submission should be designated "FPL for approved NDA 20-762."
Approval of this submission by FDA is not required before the

Letlialimm v o0 vinmaAd



NDA 20-762
Page 2

Should additional information relating to the safety and
effactiveness of the drug become available, revision of the
lakeling may be required.

We remind you of your Phase 4 commitments specified in your
submission dated September 29, 1997. These commitments, aleng
with any completion dates agreed upon, are listed below.

Protocols, data, and final reports should ke submitted to this
NDA. In addition, we request under 21 CFR 314.81(b) (2) (vii)
that you include in your annual report to this applicaticn, a
status summary of each commitment. The status summary should
include the expected completion and submission dates, and any
changes in plans since the last annual report.  For
administrative purposes, all submissions. including labeling
supplements, relating to these Phase 4 commitments must be
cleavly designated "Phase 4 Commitments."

In addition, please submit three copies of the introductory
promoticnal material that you propose to use for this product .,
All proposed materiale should be gubmitted in draft or mock-up
form, not final print. Please submit one copy to this
Division and two copies of both the promotional material and
the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising
and Communications, HFD-40

5600 Fishers Lane

Rockville, Maryland 20857
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Validation of the regulatory mezhods has not been completed.
AT the prezent time, it 1s the policy of the Center not to
withhold approval because the methods are being validated.
Nevertheless, we expect your continued cocperation to resolve
any problems that may be identified.

Please submit one market package of the drug product when it
1s available.

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, please contact Ms. Denise Toyer,
Project Manager, at (301) 827-5584.

Divizion of Pulmonary Drug Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research

Enclosure



REQUEST FOR TRADEMARK REVIEW

TO: Labeling and Nomenclature Committee
Attention:  Dan Boring, Chair, (HFD-530)
Corporate Building, Room N461

FROM: Division of Puimonary Drug Products HFD-570
Attention: Craig M. Bertha, Ph.D. Phone: 827-1095
DATE: November 12, 1996

SUBJECT: Request for assessment of the proposed name
Proposed Trademark: NASONEX Nasal Spray NDA/ANDA # N 20-762

Established name, including dosage form: mometasone furoate monohydrate nasal
spray

Other trademarks by the same firm for comparison products:
VANCENASE AQ Nasal Spray

Indications fur use (may be a summary if proposed statement is lengthy):
Prophylaxis and treatment of seasonal allergic rhinitis (SAR), and treatment of perrennial
rhinitis (PR}

Initial comments from the submitter: (concerns, observations, etc.) The strength of
the product is 50 pg (anhydrous basis)/actuation and the route of administration is
intranasal. Each container provides 120 actuations and the daily dose is two actuations
in each nostril once datly for adults and adolescents 12 years and older.

NOTE: Meetings of the Committee are scheduled for the 4th Tuesday of
the month. Please submit this form at least one week ahead of
the meeting. Responses will be as timely as possible.

Rev Dec. 1990



MOMETASONE FURQATE AQUEOUS NASAL SPRAY PAGE 1t
SECTION 1314, PATENT INFORMATION

U.S. patents pertaining to the drug mometasone furoate monohydrate: None;
however, mometasone furoate monchydrate is being manufactured from an
intermediate compound, mometasone furoate, which is claimed in U.S. Patent
4,472,393, having an expiration date of September 18, 2001 and being owned by
Schering Corporation.

U.S. patents pertaining to the composition and formutation of NASONEX brand
of mometasone furoate monohydrate nasal spray: None.

U.S. patents pertaining to methods of use of NASONEX brand of mometasone
furoate monohydrate nasal spray: None.

The person signing this application on behalf of the applicant declares: (1) that
U.S. Patent 4,472,393 of Schering Corporation claims mometasone furoate; and
(2) that mometasone furoate is used to manufacture mometasone furo_ate
monohydrate, the active ingredient in NASONEX brand of mometasone furoate
monchydrate nasal spray; and (3) that with respect to U.S. Patent 4,472,393 a claim
of patent infringement could reasonable be asserted against a person, not licensed
thereunder by Schering Corporation, who engages in the use of mometasone furoate
to manufacture the active ingredient in NASONEX brand of mometasone furoate
monohydrate nasal spray.



EXCLUSIVITY SUMMARY for NDA # 20-762 SUPPL #

Trade Name NASONEX Nagal Spray Generic Name mometasone furoate

Applicant Name Schering-Corperation_ HFD-570

Approval Date, if known

PART I S AN EXCLUSIVITY DETERMINATION NEEDED?
1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete

PARTS II and III of this Exclusivity Summary only if you
answer "yes" to one or more of the following question about
the submission.

a)

b)

9]

Is it an original NDA?
YES / x_/ NO / /

Is it an effectiveness supplement?
YES /___/ NC /_x /
If yes, what type? (SEl, SE2, etc.)

Did 1t require the review of c¢linical data other than
to support a safety claim or change in labeling related
to safety? (If it required review only of
bicavailability or bicequivalence data, answer "no.")

YES /_x_/ NO /_ /

If your answer is "no" because you believe the study is
a bioavailability study and, therefore, not eligible
for exclusivity, EXPLAIN why it 1is a biocavailability
study, 1including your reasons for disagreeing with any
arguments made by the applicant that the study was not
simply a bicavailability study.

If it is a supplement requiring the review of clinical
data but it 1is not an effectiveness supplement,
describe the change or claim that is supported by the
c¢linical data:

Torm WINCY11147 Taviged Q07 0aQ%



d Did the applicant request exclusivity?
YES / x_ / NO /__ /

1f the answer to (d) 1s '"yes,” how many years of
exclusivity did the applicant request?

___Three

IF YOU HAVE ANSWERELD "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TC THE SIGNATURE BLOCKS ON PAGE B .

2. Has a product with the same active ingredient{s), dosage
form, strength, rcute of administration, and dosing
schedule, previcusly been approved by FDA for the same use?
{(Rx-£0o-0OTC swirtrches should be answered NO-please indicate as
such.)

YES /__ / NO / X/ OTC Switch / _ /

If yes, NDA # Drug Name

IF THE ANSWER TC QUESTION 2 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8.

3. Is this drug product or indication a DESI upgrade?

YES /___/ NO / X_ /

IF THE ANSWER TO QUESTION 3 1S *®"YES,* GO DIRECTLY TO THE
SIGNATUKE BLOCKS ON PAGE B8 (even if a study was required for the
upgrade) .,

PART II FIVE-YEAR EXCLUSIVI.Y FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 as appropriate)

1. Single active ingredient product.

Has FDA previcusly approved under section 505 of the Act any
drug product containing the same active mciety as the drug

under consideraticn? Answer "yes" 1if the active moiety
(including other @esterified foima, salts, complexes,
chelates or clathrates) has been previously approved, but
this particular form of the active meciety, e.g., this

particular ester or salt ({including salts with hydrogen or
coordination bonding! or other non-covalent derivative {such
as a complex, chelate, or clathrate) has not been approved.
Answer "no" if the compound requires metabolic conversion
(other than deesterification of an esterified form of the
drugi to produce an already approved active molety.



YES ) x__/ NO /_/

If "yes," identify the approved drug preductis) containing
the act:ive molety, and, 1f known, the NDA #is).

NCA# 19-£25 Mometasone furpate topical cream

NDA# 1%-796 Mometasone furcate topical lotion

NDAH 19-543 Mometasone furoate topical cointment

2. Combination product.

If rhe product contains more than one active moietylas
defined in Part II, #1), has FDA previously approved an
application under section 505 convtaining any one of the
active moieties in the drug product? If, for example, the
combination ccntains cne never-pefore-approved active moiety
and one previously approved active molety, answer "yes."
(An active moiety that 1is marketed under »n OTC monograph,
but that was never approved under an NDA, is considered not
previously approved.)
YES /__ / NO / _/

I[f "yes,"” identify the approved drug rroduct (s} containing
the active moiety, and, 1f known, the NDA #{s).

NDA#

NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO
DIRECTLY TO THE SIGNATURE BLOCKS CN PAGE 8. IF "YES" GO TO PART
IITI.

PART III THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for tnree years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
{other than bilcavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant.”
This section should be completed only 1if the answer to PART II,
Question 1 or 2 was "yes. "



[

IF

2.

Does the appiication contain reports of ¢linical

investigations? {The Agency interprets "clinical
1nvestlgations" to mean investigations conducted o©n humans
other than bicavailability studies.) If the application

contains clinical investigaticons only by virtue of & right
of reference to clinical investigations in another
application, answer "yes," then skip to guestion 3(a). If
the answer to 3(al) 1s "yesg" for any investigation referred
to in another application, do not complete remainder of
summary for that investigation.

YES /_X_/ NO /__ [/

"NC," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

A clinical invesfigation is "essential to the approval" if
the Agenc: could nct have approved the application or
supplement without relying on that investigation. Thus, the
investigation 1is not essgential to the approval 1if 1) no
clinical investigation is necessary to  support the
supplement or application in light of previously approved
applicaticons t(i.e., 1information other than clinical trials,
such as bicavailability data, would be sufficient to provide
a kasis for approval as an ANDA or 505(b)(2) applicaticn
because of what 1s already known about a previously approved
product), or 2' there are published reports of studies
(other than those conducted or sponsored by the applicant)
or other publicly available data that independently would
have been sufficient tc support approval of the application,
without reference to the clinical investigation submitted in
the application.

(a) In 1light of previously approved applications, is a
clinical investigation (either <conducted by the
applicant or available from some other source,
including the published 1literature) necessary to

support approval of the application or supplement?
YES / X _/ NO / /
If "no," state the basis for your conclusion that a

clinical trial is not necessary £or approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

YES / / NG /



by Did the applicant submit a list of published studies
relevant to the safety and effectiveness 2f this drug
product and a statement that the publicly available
data would not independently support approval cf the
application?
YES / __/ NO /_X_/

=

If the answer to 2(b} is “"yes," do you personally
know of any reason to disagree with the
applicant's conclusion? If not applicable, answer

NO.
YES /  / NC / X /
If yes, explain:
(27 [f the answer to 2(b} is "no," are you aware of

published studies not conducted or sponsored by
the applicant or other publicly available data
that could independently demonstrate the safety
and effectiveness of this drug product?

YES /___/ NO /_X_/

If yes, explain:

(c) If rhe answers to (b){l) and (b) (2) were both "no,"
ider:r «fy the clinical investigations submitted in the
application that are essential to the approval:

233-013 C23-215 G92-280

Studies comparing two products with the same ingredient (s)
are considered to be bicavailability studies for the purpose
of this section.

In addition to being essential, investigations must be "new"
to support exclusivity. The agency interprets "new clinical
lnvestigation" to mean an investigation that ! has not been
relied on by the agency to demonstrate the e:fectiveness of
a previously approved drug for any indication and 2} does
not duplicate the results of another investigation that was
relied on by the agency to demonstrate the effectiveness of
a previously approved drug product, i.e., does not




redemonstrate somethi:ng <he agenZy considers to have peen
demonstrated in an already approved application.
al For each ilnvestigation identified as "essential to the

approval," has the investigaticn been relied on by the
agency to demonstrate thne effectiveness of a previously
approved drug product? 'If the investigation was
relied on only to suppcrt the safety of a prveviously
approved drug, answer "no. "j

Investigation #1 YES /__ _/ NG /X /
Investigation #2 YES / / NO / X /
Investigation  #3 YES /__ / NO X
If you have answered “yesg" for o©one or mcre

investigations, identify each such investigation and
the NDA in which each was relied ugon:

b For each investigation identified as "essential to the
approval", does the investigation duplicate the results
of another 1investigation that was relied on by the
agency to support the effectiveness of a previously
approved drug product?

Investigation #1 YES / __ / NO /_X /
Investigation #2 YES / / NO /_X /
Ipvestigation #3 YES /__ / NO / X/
Igveﬁygﬁulohave answered "yes" “Y¥&®r one or T more

investigation, 1identify the NDA in which a similar
investigation was relied on:

c) It the answers to 3{a) and 3(b) are no, identify each
"new" 1investigation in the application or supplement
that 1s essentlal to the approval {i.e., the
investigations listed in #2(c), less any that are not
"new") :

_£53-013 _£92-280

£33-215




ke

To be =li:gipb.ie for exclusivity, a new investigaticn that 1is
es53em1al to approval must alsoc have been conducted or
casored by the applicant. An i1nvestigation was "conducted

jay

or cponswred by" the cpplicant 1f, before or during the
conduct of the investigation, 1) the applicant was the
sponsc>r of the IND named in the form FDA 1571 filed with the
Agency, or 2} the applicant f(cr its predecessor in interest)
provided substantial support for the study. Crdinarily,
substantial support will mean providing S50 percent or more
of the cost of the study.

a; For each investigation identified in response to
guestion 3(c): 1f the 1investigestion was carried out
under an IND, was the applicant identified on the FDA
1571 as the sponscr?

Investigation #1 !

IND # YES / X / NO / / Explain:

= g rnm e

Investigation #2

IND # YES /_X / NO / /  Explain: L
Investigation #3
IND - YES / X /

‘bt For each investigation not carried out under an IND or

for which the applicant was not identified as Lhe
sponsor, did the applicant certify that it or the
applicant's predecessor in interest provided
substantial support for the study?

Investigation #1

YES /___/ Explain _ NO / / Explain

Investigation #2

YES /___/ Explain NO / / Explain

!
r
|
1
|
’
1
1
|
!
1
1
!
!
|




~.  Notwivhstanding an answer cf "yes" to (a! or b, are
tnere other reasons Lo believe that the apgpiicant
shouid not be credized with having ‘conducted or
sponsored" the study? ‘Purchased studies may not pe
used as the basis for exclusivity. However, :1f all
rights to the drug ar= purchased (not just studies on
tne drug), the applicant may be considered t2 have
sponscred  or  conducted the studies sponsored  or
conducted by its predecessor in 1nterest.)

YES /__ / NO / X_/
If yes, explain:
Aerncoc ~. /7"‘ Jde .9;20[14.‘.6-&—:"1?7
Signature Date
Tif.le/;,: ma-»n -

Wli 97

/ ’
E;ﬁﬂﬁSﬁférof Divigjier Director Date
/I’/’
— /
co: Original NDA Division File HFD-93 Mary Ann
Holovac



MOMETASONE FUROATE AQUEOUS NASAL SPRAY  PAGE 1
SECTION 19. OTHER

Claim for Exclusivity

1. Pursuant to the provisions of Sections 505 (¢} (3) (D) (iv) and 505 (j) (4) (D} (iv)
of the Food, Drug and Cosmetic Act (FDCA) and 21 CFR 314.108 (b) (5), the
applicant claims three (3) years of exclusivity for its NASONEX™ (mometasone
furoate monohydrate) NASAL SPRAY, for use in the prophylaxis and treatment
of symptoms of seasonal allergic rhinitis and the treatment of symptoms of
perennial rhinitis, in adults and adolescents 12 years of age and older.

2. The applicant certifies that to the best of the applicant’s knowledge each of the
clinical investigations included in the application meets the definition of “new
clinical investigation” set forth in 21 CFR 314.108 (a).

3. A list of al! published studies ar publicly avai'able reports of clinical investigations
known to the applicant through a computer-assisted literature search that are
relevant to the conditions for which the applicant is seeking approval is provided
as Attachment 1.

4, The applicant certifies that it has thoroughly searched the scientific literature
through a computer-assisted s arch of the Scholar database, and Dialog
database encompassing the subfiles MEDLINE, BIOSIS Previews, EMBASE
and SciSearch, for English and non-English literature relating to mometasone
furoate nasal spray in humans, covering the period from 1985 to 8/28/96.

5. To the best of the applicant’s knowledge, the list of scientific literature pertaining
to mometasone furoate nasal spray is complete and accurate, and in the opinion
of the applicant, such published studies or publicly available information do not
provide a sufficient basis for the approval of the use of mometasone furoate
monohydrate nasal spray for the prophylaxis and treatment of symptoms of
seasonal allergic rhinitis and the treatment cf symptoms of perennial rhinitis,
without reference to the new information contained in the clinical trials in the
appiication. The applicant’s opinion that the studies or reports are insufficient
is based on the following:

e The literature does not contain adequate characterization of the efficacy and
safety profile of mometasone furoate in the management of prophylaxis and

treatment of symptoms of seasonal allergic rhinitis and the treatment of
svmptoms of nerennial rhinitis. which is established bv the data from the new



MOMETASONE FUPQATE AQUEQUS NASAL SPRAY PAGE 2
SECTICN 19. OTHER

6.

clinical studies conducted by the applicant under IND ~and included
in this application.

e The overall clinical program requirements of this appiication, and the design
of the studies were discussed with the Food and Drug Administration’s Piiot
Drug Evaluation Staff (Dr. Patricia Love) prior to study initiation. These
studies were also review by the Division of Pulmonary/Oncology Drug
Products in a July 31, 1995 pre—NDA meeting. Such studies are not available
in the published literature without reference to the sponsor's new clinical
investigations.

The applicant was the sponsor named in the Form FDA-1571 for INL
under which the new clinical investigations were conducted




(To e complete

NUA # 20-762

of the following that apply and explain,

Check any
page:

L. A procposeg clait in
peaiatric illness.
controtled studles in

———

2. Tne craft labeling includes pediatric dosing i

bases on agequa
application contain
waiver of the requl

——m—

chilaren.

a.

P

3., Pegliatri
reaction,

E————

be done after approval.
in chilaren, tut there
pediatric use (because,

Livou 3ILULIES 3N PrULKMTRIU PATLENTS
g tor all nME's recommended tor approval)

Trade (generic) names Nasone: Nasal Spray
{mometasone furoate)
as necessary, on the next

the graft lapeling is uisesteu toward @ speciric
The application contains agequate and well-
pediatric patients to suppart that claim.

nfoymation that 1s not
te ang well-controileq stugie: in cnildren. The

s a request unger zl UFR 2.0.58 or 3i4.1z6(c) for
rement at 21 (FR 201.57(f) for AMND studies LN

fne avplication contains gata showing tnat the-tourse of the
disease and the-effects of the drup are surficiently similar
in agults ana cnileren to permit extrapolation of the qata
from agults to children. The waiver recuest should be
granteg ana a statement to tnat effect is included in the

action letier.

The information inclugea in the application goes not

agequately support the waiver request. Tne request should
not be yranted &ana 2 statement to that erfect 1s inciugea in

the action letter. (Lomplete #3 ur #4 pelow as appropriate.)

c stuoies (e.g., dose-rinding, pharmacokinetic, aoverse

d well-controllea for safety and efficacy) snould
The drug proauct has some potential for use
{s no reason to expect early widespread
for example, alternative grugs are available

agequate an

or the condition is uncommon in cnilaren).

a.

e

4. Pegiatric studies 0o not need to Le encourageo pecause

The applicant has committea to doing such studies as will be

required.

(1) Stuuies are ongoing.
(2z) Protocols have been submitted ang approved.

(3, Protocols have been submitted and are under
review,
(4; 1f no protocol has been suomittea, on the next
page explain tne status ot aiscussions.
If tne sponsor is not willing to do peqiatric stugies,
attach copies of FUA's written request that such studies be
gone anu of the sponsor’s written responseito that request.

the druy

proguct has little potential for use in chilaren.
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X 5, 4if none of the above apply, expiain.

Fxplain, as necessary, the foregoing ltems:
Nasonex Nasal Spray {mometasone furcate) is indicated for the rreatment of

seasonal allergic rhinifis and perennial allergic thinitis nagal sywptoms

1 allergic rhipitis in adylrs

and prophylaxis of nasal symptoms of seasona
and in pediatric patieots beiween the ages of 12 and L7,

ing clinical studies in the pediatric

__Schering ig currently conduct

population (ages 3 and above ). They anticipate submitiins the. data

during the 31d quatkrer of 1998,

-

24 \S:%¢725/71144£/* /TG 7

{ate

AZZD?uoa;v /42 ‘7?5f¢ft,

Signature of Prepaper

cec:  Orig NUAR
W= 3?2Q0iv Yile
NUA Action Package



Memorandum

To: NDA 20-762, Nasonex Nasal Spray _ .

From: Hilary V. Sheevers - Pharm /Tox. Team: Leader f{zﬁ?t%/*’"" lewlt’7
Re: Team Leader NDA Summary, HFD 570 '

Date: September 26, 1997

Nasonex Nasal Spray is an intranasal formulation of the glucocorticosteroid mometasone furoate
monohydrate. Nasonex is a potent corticosteroid with anti-inflammatory properties, and in
ammal models inhibited allergen-induced eosinophil infiltration and Th cell accumulation. The
proposed indication for Nasonex Nasal Spray is the prophylaxis and treatment of seasonal and
perennial allergic rhinitis Patients are expected to be greater than 12 years old, and the
maximum dose is 200 pg/day The active ingredient has previously been approved and marketed
as a topical dermal product

Outstanding Issues:

There are no outstanding pharmacology/toxicology issues to delay
approval or this drug product.

A future concern will be dose comparisons in carcinogenicity studies for
nasal products. Recent nasal drug product labels (e.g Vancenase, Flcnase)
in¢lude dose comparisons between humans and animals based on surface
area. The sponsor was asked to do label Nasonex in a similar manner as
well, because the human AUC was not quantifiable. However, when (if)
the inhalation mometasone products come in as NDAs, the dose
comparisons will appear more favorable for the inhalation products than
the intranasal products. That is, the carcinogenicity studies will appear to
have been performed at a higher dose multiple in animals compared to
humans for the inhalation products than for the intranasal product. Thus,
although we remain consistent among steroid nasal products, this issue
eventually will need to be revisited to decide just what is the best factor
for comparison for intranasal products.



Summary of Significant Preclinical Studies:

In general, mometasone furoate chronic toxicity studies revealed a pattern of classic
glucocorticosteroid toxicity effects Mometasone was evaluated fully in acute, subchronic. and
chronic studies in rats and dogs for 6 months by inhalation. Commeoen changes i rats (the more
sensitive species) included HPA axis suppression; adrenal, spieen, thymus and lymph node
atrophy, and opportunistic infections probably related to the immunosuppressive properties of
the drug. In the 6-month inhalation dog study, changes were noted primarily in the adrenals. In
a 12-month intranasal dog study, effects related to steroid treatment decreased, and consisted of
absence of nasal lymphoid aggregates, and changes in the adrenals, thymus, and skin were noted.
Although no NOAEL doses were identified, the changes were as expected for this drug class and
as is generally the case, should be clinically monitorable by following ACTH levels

Reproduction studies were performed in rats, mice, and rabbits. In rodents (SC), which are
quite sensitive to corticosteroid effzcts, malformations and reduced survival were noted in doses
overlapping the clinical dose (based on body surface area companisons). In rabbits (oral),
malformations and effects on feta! growth were noted at doses well above the clinical dose As
with other glucorticosteroids, Nasonex is recommended as pregnancy category C. In general, and
particularly for nasal products, results seen in the SC and oral animal studies are far more serious
than that experienced in the human population. No changes in fertility were noted in an oral rat
multigenerational study, although changes of importance included prolonged gestation and labor
and, reduced body weight gain at doses slightly below the clinical dose (on a body surtace area
basis)

Two inhalation carcinogenicity studies were performed. No statistically significant increases in
tumors were noted in Sprague Dawley rats in doses up to 3 times the clinical dose and in Swiss
CD-1 mice up to 4 times the clinical dose on a surface area basis. Mometosone furoate was a
weak positive in a single chromosome aberration in vitro study. However, the drug tested
negative in a mouse lymphoma assay, a bacterizl reverse mutation assay, a Chinese hamster
lung cell assay, an in vivo mouse bone-marrow assay, and rat bone-marrow clastogenicity assay,
a mouse male germ-cell clastogenicity assay, and 1t did not induce unscheduled NA synthesis in
vivo in rat hepatocytes. Thus, mometasone is not considercd to a genotoxic compound.

Labeling changes were discussed with the sponsor and are accurately represented in the final
proposed label. Based on preclinical data, the submission 1s recommended to be approvable



MEDICAL OFFICER REVIEW
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1.7.  NDA Drug Classification: S
1.8. Related Drugs:

NDA 19-543 Elocon (Mometasone Furoate) Qintment
(Schering, Inc., approved 30-Apr-87)*

NDA 19-625 Elocon (Mometasone Furoate) Emulsion,
Cream (Schenng, Inc., approved 06-May-
8§N*

NDA 19-796 Elocon (Mometasone Furoate) Lotion
(Schering, Inc., approved 30-Mar-89)*
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4.0.

Conduct of the Review

The chinical review of NDA 20-762 was conducted using volumes 164-313
ot the NDA submission. along with volumes 7.1-7.5 of the Four Month (120 Day)
Satety Update. and addivonal volumes provided by the sponsor which address
specitic FDA chinical safety and efficacy concerns regarding mometasone furoate
nasal spray.

Clinical studies were reviewed by category of indication. starting with
seasonal allergic rhinitis (SAR), then prophylaxis of SAR. and finally perennial
allergic rhinitis (PAR). In each indication category, the pivotal clinical trial was
reviewed first, followed by each supporting study for that indication. Line listings
were reviewed for all efficacy endpoints, demographic subgroups, and the efficacy
results for the intent-to-treat popuiation were compared to the efficacy evaluable
population in order to evaluate any potential discrepancies. The safety review also
consisted of a review of all adverse events by summary tables and line listings,
along with review of the physical examination line listings with special attention
paid to the incidence of nasal ulcer/perforation, nasal or oral candidiasis. herpes
simplex, zoster, cataract and glaucoma formation. ECG abnormalities and vital
signs were reviewed by line listings to rule vut any untoward predisposition to
hypertension or arrhythmia with mometasone use. Laboratory tests were likewise
reviewed, with special attention to trends in mean vaiues post-treatment with
mometasone compared with the placebo subjects and subject outlier values for
liver function tests (LFTs), white blood cell counts, and HPA-zxis suppression
tests of plasma or urine cortisol. ‘Clinically significant’ liver function elevations or
white blood cell count changes were defined as falling outside the ‘normal’ range
values for the clinical parameter. Specifically with regard to liver function test
abnormalities, elevations in the active control and placebo group subjects were not
noted or described in the clinical study reviews although rare subjects in these 2
groups also manifested abnormalities in SGOT, SGPT, bilirubin, and alkaline
phosphatase. Cases of LFT elevation due to documented ‘viral® hepatitis for ail
trzatment groups were not noted in the clinical review. Safety findings were
reviewed by demographic subgroups in order to define any potential populations at
higher risk for developing adverse events or laboratory abnormalities with
mometasone nasal spray use.

Pertinent positive and negative safety and efficacy findings are discussed in
each clinical study review, with the appropriate volumes indexed from the NDA in
brackets [Volume of NDA: pages]. An integrated summary of efficacy and of
safety follow analysis of the individual studies, and efficacy and safety results of
the entire NDA, along with recommendations for approval are summarized in the
Conclusion- ‘Executive summary of efficacy and safety' section (section 11.0).

Chemistry, Manufacturing, and Controls
Mometasone furoate monohydrate, the active component of NASONEX
Nasal Spray, is a corticosteroid having the chemical name 9, 21-Dichloro-1 7-[(2-



turanylcarbonyhoxy|-11 3 -hvdroxv-loc-methylpregna- 1 4-diene-3 20-dione
Monohydrate. Mometasone turoate monohydrate is a white to light vetiow
powder. with an empirical tormula of C;-Hy,CLO#H.O. and a molecular weight of
53945 Mometasone 1s practically insoluble in wuter, slightly soluble in methanol.
ethanol and isopropanol; soluble in acetons and chloroform; and freeiv soluble in
tetrahydrofuran. Its partition coefficient between octanol and water is greater than
5000.

NASONEX Nasal Spray is a metered-dose, manual pump spray unit
containing an aqueous suspension of mometasone furoate monohydrate equivalent
to (.05% w/w mometasone turoate calculated on an anhydrous basis, in an
aqueous medium containing glycerin, microcrystalline cellulose, and
carboxymethyleellulose sodium, sodium citrate, 0.25% w/w phenylethyi alcohol,
citric acid, benzalkonium chloride, and polysorbate 80. A listing of ingredients in
NASONEX Nasal Spray is summarized as follows:

Ingredient mg/g in drug
product
Mometasone furoate monohydrate micronized (Inhalation Grade) a

Microcrystalline Celtulose and Carboxymethylcellulose Sodium NF 65 ¢ps
Glycerin USP

Citric Acid USP Monohydrate

Sodium Citrate USP Dihydrate

Polysorbate 80 NF

Benzalkonium Chloride Solution NF {17% without alcohol)

Phenylethyl Alcohol USP

Purified Water USP gqs ad

*Equivalent to 0.515 mig/g of mometasone furoate anhydrous. A 3% manufacturing overcharge is
included for mometasone furoate monohydrate.

*Equivalent to 0.204 mg/g Benzalkonium Chloride. A 2% manufacturing overcharge is includad for
Berzalkonium chloride,

NASONEX Nasal Spray is available in one dosage strength, 56 pg. This
dose represents the dose delivered to the nose following each actuation. After
initial priming (10 actuations), each actuation of the pump delivers a metered spray
containing 100 mg suspension of mometasone furoate, monohydrate; equivalent to
50 pg of mometasone furoate calculated on the anhydrous basis. Each bottle of
NASONEX Nasal Spray contains 120 metered sprays [1.1:Label Review:1].

The to-be marketed device will be slightly different from the device used in
the clinical trials in NDA 20-762 in that the closure system for the to-be-marketed
product will consist of an indwelling spray pump which will be crimped onto 2
HDPE container rather than the *‘threaded’ closure design utilized in the ¢linical
trials [CMC Review # 1, Dr. Craig Bertha, HFD-570, 02/13/97, p. 751. Thus the
‘to-be-marketed’ version of NASONEX Nasal Spray has the same pump system as
the threaded closure device that was used in the clinical trials for NASONL'X (and
is the existing commercial package used for the Vancenase AQ Nasal suspensions
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(both 0.042 wad 0.084) [1.5: 234]4 but has a redesigned bottle shape. actuator, and
method of attachment of the pump to the bottle (cimped closure) [CMC Review
&1, Dr. Crag Bertha. 02:13/97 1. 75}, The product contact materials for these 2
packaging configurations remains unchanged,

The tormulation for all clinical batches was 2450, the same as the proposed
"to-be-marketed’ formulation [Chemistry Review, Dr. Craig Bertha, HFD-370.
02/12/97, p. 97 and Attachment 3,

Animal Pharmacology/Toxicology

Pre-clinical pharmacology/toxicology studies indicate that mometasone
furoate has greater local pharmacological activity as compared with systemic
activity. After a single intranasal dose. animal studies showed that the highest drug
levels were seen in the esophagus, trachea, nasal passage, and mouth, but not in
the lungs. Plasma drug concentrations were not affected by gender or treatment
duration. [n vitro studies demonstrated that mometasone was highly bound to
human and animal plasma proteins. Mometasone furoatc was mainly eliminated
through the feces. '

Toxicity of mometasone furoate was evaiuated in rats and dogs by
intranasal and inhalation routes of administration. Testing duration lasted up to
one year. Similar to other corticosteroids, the major target organs of toxicity of
mometasone furoate were the liver, thymus, lymph tissues, lungs, skin, spleen,
mammary, and adrenal glands. Changes included increases in liver weight, atrophy
of the thymus and adrenal glands, and suppression of the HPA axis. Nonetheless.
experimental data from the intranasal and inhalation studies show that the tolerated
dose with mild glucocorticoid effects was much higher in animals than the
proposed human dose. Following a 6 month inhalation study, the NOAEL level in
dogs was 21 ug/'kg/day, which was approximately 5 and 3.4 (imes the proposed
human intranasal dose on the basis of body weight and body surface area,
respectively. In terms of glucocorticoid effects, a tolerated daily dose with mild
glucocorticoid effects in dogs was definad as 15 pg/kg body weight or 300 pg/m’
body surface area--an approximatety 4 and 2.4 times greater dose than the
proposed human dose on the basis of body weight and body surface area. In the 3-
month rat study (D-22797), the NOAEL was 48 ug/kg/day, approximately 12 and
2.3 times the proposed luman intranasal dose on the basis of body weight and
body surface area, respectively.

Reproductive toxicities were not induced in animals treated intranasally at a
tolerated dose with mild glucocorticoid effects. Negative studies were seen in §
out of 10 genetic toxicology studies. Although mometasone furoate produced
chromosomal aberrations in CHO cells at cytotoxic concentrations, this finding
may not be drug-related. Results from two, 2-year carcinogenicity studies showed
that monistasone furoate has none or a very limited cancer risk to humans. In
summary, the preclinical data are sufficient to support the proposed human clinical
use at the recommended dose.
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Clinical Background

The relevant human experience which served as the tasis for this review
consisted of the clinical studies section of NDA 20-762 (Vol. 165-301]. along with
review of human pharmacokinetics studies for NDA 20-762 [Vol. 164].
Mometasone turoate nasal spray is not currently approved for marketing in any
country. Three other dosage torms of mometasone furoate (cream. lotion. and
ointment) are currently marketed in the U.S. and internationally in numerous
countries 1.1, 3.C:1-13}.

Regarding human pharmacology, pharmacokinetics, and
pharmacodynamics, a totai of twe (2) human pharmacokinetic trials were
reviewed. The mass batance study demonsirated that when administered as an
intranasal suspension, mometasone absorption is minimal (approximately 2% of the
administered radioactivity is recovered in the urine). When given as intravenous
and cral solutions, mometasone is extensively metabolized and excreted mainly in
the feces. When given as an intranasal suspension, most of the administered dose
is recovered in the feces, probably as unabsorbed drug. Mometasone furoate
which is swallowed and absorbed appears to undergo rapid and extensive first-pass
hepatic metabolism. The multiple metabolites are more polar than mometasone
furoate. and because of their polarity, are not considered to have pharmacological
activity. No major metabolite is formed.

Plasma mometasone concentrations after intranasal administration of this
product were inadequate to assess its bioavailability. After administration of a 1.0
mg single dose of intravenous solution of mometasone furoate, the mometasone
mean AUC,, for males and females were: 17557 pg/hr/ml (CV-30%) and 18742
pg/hr/ml (CV-19%), respectively. The elimination half lives for males and females
were 7.73 (CV-48%) and 16.6 (CV-78%) hours, respectively. Part of the
observed difference is probably due to differences in subject volume of distribution
of males vs. females, but the remaining difference is not entirely explained by the
data presented. This possibility of increased bioavailability in females was thus
closely examined when evaluating the safety of mometasone furoate nasal spray.
After intravenous administration, the total body clearance of mometasone furoate
1s 96 mL/min., confirming extensive metabolism.

The pivotal clinical efficacy and safety batches were of full production scale
and represent the final, ‘to-be-marketed’ product. The batch used for the
bioavailability study was of one-half production scale and used a packaging system
different from the ‘to-be-marketed’ product. These minor differeaces were not felt
to have an important effect on bioavailability [Clini ...! Pharmacology and
Biopharmaceutics Review, Dr. Bradley Gillespic, p. ..

NASONEX'’s proposed indication is for the prophylaxis and treatment of
symptoms of seasonal allergic rhinitis and the treatment of symptoms of perennial
allergic rhinitis in adults and children 12 years of age and older. The proposed
recommended dose is 2 sprays (50 ug of mometasone furoate/spray) in each nostril
once daily for a total daily dose of 200 ug qd.
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Description of Chnieal Data Sources

The clinical data sources for this review consisted of the 21 chnical studies
submitted 1o NDA 20-762 (20 of these were submutted at the time of NDA filing
L:0196). Light (8) of these 21 studies were for the SAR indication, 2 were for
the prophylaxis of SAR indication. and 11 were for the PAR indication. Most of
the studies were double-blinded, active comparator and placebo controlied.
parallel group design multi-center studies. Greater than 3000 subjects comprised
the intent-to-treat (ITT) population for both safety and efficacy in NDA 20-762.

While post-marketing experience is not available with mometasone furoate
nasal spray, as this formulation is not currently approved in any country,
mometasone furoate has been marketed as a topical lotion, ointment, and cream
since the late 1980's and has been shown to be well-tolerated and effective in its
intended use. During review of this NDA, a number of clinicat efficacy studies for
mometasone furoate nasal spray were published (Dose ranging study of
mometasone furoate (Nasonex) in seasonal allergic rhinitis, Bronsky, E.A.,
Aaronson, D.W.. Berkowitz, R. B., et al, dnn Allergy Asthma Immunol. 1997. 79:
31-6. Once-daily mometasone furoate nasal spray: efficacy and safety of a new
intranasal glucocorticoid for allergic rhinitis, Davies, R. J and Nelson, H S.,
Ciin Ther. 1997, 19: 27-38; discussion 2-3, Once-daily mometasone furoate
aqueous nasal spray (Nasonex) in seasonal allergic rhinitis: an active- and
placebo-controlled study, Hebert, J. R, Nolop, K., and Lutsky, B. N., Allergy.
1996. 51:569-576, A plucebo- and active-controlled randomized trial of
prophylactic treatment of seasonal allergic rhinitis with mometasone furoate
uqueous nasal spray, Graft, D., Aaronson, D., Chervinsky, P., et al., JACI 1996.
98:724-73, Cnce daily mometasone furoate aqueous nasal spray is as effective as
twice daily beclomethasone dipropionate for treating perennial allergic rhinitis
patients, Drouin, M., Yang, W. H., Bertrand, B., et al., Ann Allergy Asthma
Immunol. 1996. 77:153-160). As these publications represent synopses of clinical
studies already submitted to NDA 20-762, they were not individually reviewed in
the medical officer’s efficacy evaluation of mometasone nasal spray.

Nomenclature Committee Recommendations

The proposed trademark for mometasone furoate monohydrate nasal spray
by the sponsor, Schering Plough, Inc. is NASONEX Nasal Spray which was fourd
to be acceptable by the nomenclature commitiee [Consult #704, Request for
Trademark Review, HFD-530, 01/07/97]. However, it was noted that the USP
does not use the term nasal spray in monograph titles and it was thus
recommended that the established name for this product be mometasone furoate
monohydrate nasal solution to be in conformance with recognized USP dosage
formn descriptors.
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B.U. CLINICAL STUDIES

8.1 Tral C93-013: Controlled, Pivotal Study of Mometasone tor the
[reatment of Seasonal Allergic Rhinitis (SAR)

Principal Investigator: Robert B. Berkowitz, M.D.
Atlanta Allergy and Immunology Research
Foundation
6667 Vernon Woods Drive
Atlanta, GA 30328

Participating Centers: 10 U.S. centers

8.1.1. OBJECTIVE

The objective of this study was to investigate the safety and efficacy of

mometasone furoate in the treatment of syniptoms of seasonal ailergic rhiitis
(SAR).

8.1.2. STUDY DESIGN

The study was a phase IiI, randomized, multi-center, double-blind, active-
and placebo-controlled study to determine the safety and efficacy of mometasone
turoate 200 pg administered intranasally once daily (qd), vs. the active control,
beclomethasone (Vancenase AQ) 168 pg administered twice daily (bid), and vs.
placebo for 28 days (4 weeks) in the treatment of seasonal allergic rhinitis (SAR).

§.1.3. PROTOCOL

8.1.3.1.a POPULATION: Male or female subjects, > 12 years of age,
with SAR documeited by a positive
response to allergen skin prick tests {171:11,

172:413].
(D Inclusion Crteria [171:13, 174:415]:
1. History of seasonal allergic rhinitis of at least 2 years
duration.

2. If not performed within 2 years of study entry,
demonstration of a positive response to skin (via prick
method) testing to the relevant seasonal allergen. The
wheal size must have been 3 millimeters (mm) larger than
diluent control} diluent not specified in the protocol).

3. Clinical evidence of active symptoms at both screening and
baseline. Nasal congestion and one other nasal symptom
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severity must each be at least moderate (score - 210 The
combined score of nasal symptoms must total at tcast 6 at
both the screening and baseline visit {17123, 174 417,
4151, Physical findings must be compatible with SAR.
Other than SAR, subjects must in good health and tree of
clinically significant disease that would intertere with the
study schedule or evaluation of SAR.

Abulity to adhere to dose and visit schedules and record
symptom scores accurately and consistently twice daily in a
diary.

Nonpregnant women of childbearing potential must have
been using a medically acceptable form of birth control for
at least 3 months prior to screening and were to continue its
use for the duration of the study.

Exclusion Criteria [171:14, 174:415-417):

History of asthma which required therapv with inhaled or
systemic corticosteroids.

Clinical evidence of large nasal polyps. marked septal
deviation, or any other nasal structural abnormality that may
significantly interfere with nasal airflow, as determined by
the principal investigator.

History of an upper respiratory or sinus infection that
required antibiotic therapy within 2 weeks prior to study
enrollment.

History of significant renal, hepatic, neurologic,
cardiovascular, hematologic, metabolic, cerebrovascular,
respiratory, gastrointestinal, or other significant medical
illness, which in the judgement of the principal investigator
could interfere with the study or require medical treatment
that would interfere with the study.

History of posterior subcapsular cataracts.

History of allergy to corticosteroids, or a history of multiple
drug allergies.

Subject dependency on nasal, oral, or ocular decongestants;
as determined by the principal investigator, or diagnosis of
rhinitis medicamentosa.

Subject use of any chronic medication which could affect
the course of SAR.

Use of any investigational drug witt.in the previous 90 days
unless the investigational drug was a nasal corticosteroid or
has a short (< 12 hours) duration of action, in which case
the washout period was to be 30 days.

Presence of any clinically relevant abnormal vital signs,
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luboratory test results outside the nonnal range. or chimcally
sipgniticant abnormal ECG.

Subjects on immunotherapy. unless on mamtenance therapy
Pregnant or nursing women, pre-menarchal temales or
women ot child-bearing potential not using a medically
acceptable form of birth control.

Concurrent Medication Restrictions {171:18-19, 174:417.
419]:

(A)  Generai Considerations:

No subject was permitted to concurrently receive any
medication linked with a clinically significant incidence of
hepatotoxicity (e.g. methotrexate, 17a-alkylsteroids) or
which may cause significant liver enzyme induction (e.g.
barbiturates).

All previous and concomitant medications taken for the
month prior to study entry (exception: astemizole or
intramuscular/intra-articular corticosteroids. 3 months)
including any over-the-counter drugs, must be recorded in
the case report form. The daily dose, route of
administration, duration of treatment and reason for use.
was to be recorded on the case report form. No significant
dose change in chronic medication was allowed during the
study.

(B) icatj ] lng
[171:18, 174:417-418):
Medicati Mw -
Cromolyn sodium, all forms 2 weeks
Corticosteroids, nasal or ocular 2 weeks
Corticosteroids, inhaled, ora! 1 month
or intravenous
Corticosteroids, intra-muscular 3 months

or intra-articular
High potency topical corticoids- 1 month
Class 3 or higher in potency,

For dermatological use

[Stoughten/Comel! Scale, 172:449-450]
Antihistamines, short acting 12 hours

(e.g. chlorpheniramine)
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Mediedtion LTime Dhseonunued

Antthistamines, long acting Y6 hours
ey cetirzine, loratadine,
hvdroxyzine)
l'ertenadine, clemastine 48 hours
Astemltzole 3 months
Topical nasal and ocular 24 hours
decongestants
Oral decongestants 24 hours
Systemic antibjotics 2 weeks
[mmunotherapy 24 hours

the duration of the study [171:18-19, 174:418-419]:
Systemic. inhaled, topical nasal, and topical ocular
corticosteroids,

High potency topical conticosteroids { - class 3).

Cromolyn sodium.

Antihistamines (short-acting antihistamines, such as
chlorpheniramine) allowed between screening and baseline
as long as the washout period was 12 hours before baseline.
Topical (nasal and ocular decongestants).

Oral decongestants.

Immunotherapy 24 hours prior to any visit.

Systemic antibiotics (unless on stable dose 1 month prior to
the study with the dose remaining unchanged for duration of
t . > study).

Aspirin or nonsteroida} anti-inflarmmarcory agents, unless on
a stable low dose 1 month prior to the study with the dose
remaining unchanged tor duration of the study.

Medications allowed during the study duration [171:19]:
Acetaminophen,

Inhaled or oral beta-agonists on an as needed basis, for
asthma.

Theophylline, if on a stable dose before and during the
study.

Topical antimicrobials.

Medium to mild potency (< class 4) topical corticosteroids
for dermatological use only if the patient haa been on a
stabie dose for at ieast 2 weeks prior to study.

Thyroid replacement therapy, if on a stable dosage before
and during the study,
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Sahine eve drops, as needed
¥ Hormone replacement therapy tor postmenopausal women,
tfon a stable dosage betore and during the study.

B.L.3Lb PROCEDURE.:

th Screenung Visig (Visit 1) [171:20-21,172:422-423]:

A complete medical history (including allergy history), physical
examination (including a nasal exam), laboratory evaluation, 12-lead ECG. and
confirmation of the subject’s allergen hypersensitivity with skin prick 1esting (if not
performed within the last 2 years) was performed at the screening visit. Subjects
were to be symptomatic at both the screening and baseline visits with physical
findings compatible with seasonal allergic rhinitis.

Symptoms and overall condition of the SAR were rated using the following
set of (A) nasal and non-nasal symptoms and according to the following (B)
symptom severity scale: '

(A) Seasonal Allergic Rninitis Symptom Categorization [171:23, 172:429]:

Nasal Symptoms: Non-nasal Symptoms:
Rhinorrhea (nasal discharge/ Iiching/buming eyes
runny nose}

Stuffiness/congestion Tearing/watering eyes
Nasai itching Redness of eyes

Sneezing ltching of ears o; palate

(B) Seasonal Allergic Rhinitis Symptom Severity Scale [171:23, 172:429]:

Symptom Severity Score: Severity Definitior:

0= None No sign/symptom evident.

1= Mild Sign/Symptom clear!y present but minimal awareness;
eastly tolerated.

2= Moderate Definite awareness of sign/symptom which is
bathersome but tolerable.

3= Severe Sign/symptom is hard to tolerate; causes interference

with activities of daily living and/or sleepiny.

Reviewer's Note:
According to this symptom rating scale, any given study subject could
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achieve a: minimum score=0 or maximum score=12; for either nasal
symptoms or non-nasal symptoms, respectively; and a minimum score =0,
maximum score=24 for combined nasal and non-nasal symptoms.

Uising this scale, study subjects were to have at least moderate nasal
congestion and | other moderate nasal symptom (i.¢. score < 2). The combined
score of nasal symptoms was to be at least 6.

Subjects were given diary cards and rescue medication cards and were 1o
be trained in the accurate recording of symptoms in the diary (to be recorded twice
daily at the same time of the day), and trained in the documentation of symptom
scores for investigator review. Symptoms were to be scored ‘reflectively’ over the
previous 12 hou-s by subjects and were not supposea to represent an
"Instantaneous’ assessment of the subject’s SAR symptoms at the time of
recording. From the screening visit to the baseline visit only, the amount and time
of use of rescue medication (enly chlorpheniramine allowed) was recorded in the
rescue medication diary, in addition to the severity of symptoms prior to the dose.
All concomitant medications, including any over-the-counter drugs were
recorded. The daily dose, route of administration, duration of treatment and
reason for use were also recorded. The subject or parent/guardian (if subject < 18

years of age) was instructed to return to the office within 7 days for the baseline
visit (Visit 2).

(I)  Baseline Visit (Visit 2= Day 1) [171:21-22, 172:424-426):

Again, during the baseline visit, subjects were re-evaluated in terms of their
allergic rhinitis symptoms, physical exam (including nasal exam), vital signs.
adverse events, concomitant medications taken, laboratory tests, and ECGs.
Subjects were to continue to meet all inclusion and exclusion criteria at this visit in
order o qualify to enroll in the study. For any laboratory abnormality, the subject
could be included in the study if the abnormal result was expected in the disease
setting and was considered unlikely to create an increased risk or the abnormat
laboratory value was considered clinically insign..icant and would not interfere
with the conduct of the study or interpretation of results [171:21,25-26]. Using
the scoring scale described in Section 8.1.3.1.b., the subject’s overall condition of
rhinitis must have been rated as moderate (score » 2) in order to participate in the
study. Nasal congestion and one other nasal symptom severity must each have
been at least moderate (score > 2) in severity. The combined score of nasal
symptoms must have totaled at least 6.

Reviewer’s iNote: Regarding the symptom scoring system employed in
Protocol C93-013, the actual protocol [174: 413], unlike the study synopsis
[171:29] did not include in the entry criteria at screening and baseline a
moderate rating (score> 2) of the symptom severity score.

Following the performance of all medical and laboratory procedures,



subjects who miet entry cnitenia had 4 “reatment number assigned and were
randomized ina 1:1:1 ratio (using a SAS random number gencratori o one of the
toliowing 3 treatment groups [171:15, 172:414, 431

, ! i
STUDY GROUP a.m. dosing p.m. dosing Total Dose
(ng/day)
(A) Mocmetasone Mometasone ' Piacebo 200
(SCH 32088) {200 pg) |
(B) Beclomethasone | Beclomethasone Beclomethasone 336
(Vancenase AQ) | {168 pg) {168 pug)
{C) Placebo Placebo Placebo 0

Subjects received 8 sprays per day (2 sprays in each nostril from the a.m.
bottle each momming and 2 sprays in each nostril from the p.m. bottle each
evening). Subjects were instructed about dosing and received the first dose at the
study center. Both subjects and principal investigator were blinded to treatment
identity as all 3 treatments were packaged in identical spray bottles which were of
the Vancenase AQ bottle prototype [171:15, Telecon with Ms. Paula Rinaldi,
Regulatory Affairs, Schering Plough, Inc., 08/28/97]. Subjects received new diary
cards on which to record symptoms (reflectively over the previous 12 hours and
prior to dosing with study drug) and were likewise to record any concomitant
medications taken con these diary cards. After this visit, subjects were not atlowed
further rescue medication (chlorpheniramine) use.

In summary, the study was designed to recruit 27-40 subjects with
documented SAR in each of the 10 centers to ensure a total of at least 270
cvaluable subjects. Ideally, all subjects were to be enrolled within a 5-day period
and were to begin treatment at a time point when the pollen counts were elevated
or nsing.

()  Evaluation Visits {171:22, 172:426-430]:

Evaluation visits were defined as follows:
Visit 3=Day 4 + 1 day,

Vistt 4=Day 8 + 2 days,

Visit 5=Day 15 + 2 days,

Visit 6=Day 22 + 2 days,

Visit 7=Day 29 + 2 days.

During the follow-up visits, subjects had their diary cards checked for
completeness and accuracy of recording. Subjects underwent a nasal examination
and diary cards were reviewed to evaluate allergic rhinitis symptoms. Based on
this data (diary review and symptom scoring), the overall condition of rhinitis was
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assessed by the principal investigator. Response to therapy was evaluated by the

nvestigator and subject. based upon the subjeet’s clinical status over tme since the
baseline visit using the symptom scale (0-3 ratingi defined in Section 8.1.3.1 b, and
using the following (C; therapeutic response scale:

(C) Therapeutic Response Scale [171:24, 172:430]:

1= Complete Relief

Virtually no symptoms present.

2= Marked Relief

Symptoms are greatly improved and
although present, are scarcely troublesome.

3= Moderate Relief

Symptoms are present and may be
troublesome but are noticeably improved.

4= Slight Relief

Symptoms are present and only minimal
improvement has been obtained.

5= Treatment Failure

No relief, symptoms unchanged or worse
than pretreatment baseline.

Mew diary cards were issued and medicatior bottles were collected from
the subjects at the last visit. Safety evaluations were made at these evaluation visits
and are discussed in Section 8.1.4.3. Clinical laboratory tests were performed on
Day 29 (Visit 7). Daily pollen counts were maintained by each study center.

The basic study procedure is outlined in Table I. below.

APPEARS THIS WAY
ON ORIGINAL
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8152 CLINICAL ENDPOINTS

i Pnimary Efficacy Varable [171:31-32, 36-37. 172:435-436]
The average change from baseline in the total nasal symptom score over
the mnitial 15 day study period (using am. + p-nm. scores averaged trom
subtect diaries):

(1) Average Change in Total nasal symptom score=

15 Day Interval Score({Nasal a.r. average Day 1.15) + (Nasal p.m.
averagep,, (,s)|/2- Baseline Visit Score[(Nasal a.m. AVETALE,, ine vysit - 4
Consecutive Davs Pror to Baszline Vm:) * (Nasal p.m. average Baseline Yisit + 3 Consecutive Davs Prior to

Baseiine VISIL) ]/2

where the total nasal symptom score=[discharge+ stuffiness+ sneczing+

itching], as previously defined in Section 8.1.3.1.b.
Reviewer’s Note: The sponsor, in determining this variable when one of the
two averages (a.m. or p.m. average) in the above function was missing for a
subject, 2alculated the overall average based on the non-missing average. If
both the a.m. and p.m. averages were missing, then the overall average was
also missing. For subjects missing either the baseline or the post-baseline
visit score for a given variable and visit, no change from baseline calculation
was possible and these subjects were not included in any of the efficacy
analyses or summaries of that variable at that visit. For this reason, the
number of subjects included in the analysis and corresponding summary
table may vary from variable to variable and across time points. For each
15-day time interval, the daily composite score defined above was averaged
over all non-missing days in the interval, separately for the a.m. and p.m.
evaluations, to obtain 2 distinct averages for that interval. These 2 {a.m. +
p.m.) averages were then averaged to obtain an overall average for the
interval.

() Secondary Efficacy Variables:
(1) The average change from baseline in the total (diary) nasal symptom scores
averaged over Days 16-30 (a.m. and p.m. combined):

Average Change in Total nasal symptom sCoren,, 1430~

Day 16-30 Interval Score[(Nasal a.m. aVerage p,, 4.30) + (Nasal p.m.
averager,, 5.3)]/2- Baseline Visit Score[(Nasal a.m. AVETALCLceline Visit s 3

Consecutive Days Prior 10 Baseline V:su) + (Nas “] Pm average Baseline Visit + 3 Consecutive Days Prior

Baseltne le)]’/z
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where the total nasal symptom score=jdischarge+ stutfiness+ sneezing +
itching].

(2 E-ndpoint total nasal symptom score {a.m. and p.m. combined):

The endpoint score was defined as the last available post-baseline value for
cach study subject, pooled across the 10 participating centers. The total
nasal symptom scofe was determined as per the 0-3 point SAR symptomn
geverity score [171:23).

(3 Subject’s self-evaluation of total symptom scores (nasal + non-nasal for
days 1-15, days 16-30, and the endpoint visit). Again, nasal and non-nasal
symptom scores determined as per the 0-3 point SAR severity score
[171:23].

(4 Subject’s self-evaluation of tota! non-nasal sympiom scores (for days 1-135.
days 16-30, and the endpoint visit). Total non-nasal scores determined as
per (2) and (3) above.

(3 Physician’s evaluation of total nasal symptoms (for Baseline visit, Day 4, 8.
15.22, 29, and the endpoint visit). Total nasal symptom score determined
as per (2)-(4) above.

(6) Physician's evaluation of total svmptoms (for Baseline visit, Dav 4, 8, 15,
22.29. and the endpoint visit). Total symptom score determined as per
(2)-(5) above.

(7) Physician’s evaluation of total non-nasal symptoms (for baseline visit, Day
+. 8. 15,22, 29, and the endpoint visit). Total non-nasal symptoms
determined as per (2)-(6) above.

(8)  Subject’s self-evaluation of overall disease condition using the SAR 0-3
point severity scale for study days 4, 8, 15, 22, 29, and the endpoint visit
[171:24].

(9) Physician's evaluation of subject’s overall disease condition using the SAR
0-3 point severity scale for study day 4, 8, 15, 22, 29, and the endpoint
visit [171:24]. Again, the baseline score for physician-rated responses was
based exclusively on the baseline visit (visit 2).

(10)  Subject’s self-evaluation of overall therapeutic response using the 1-5 point
therapeutic response scale for study day 4, 8, 15, 22, 29, and the endpoint
visit [171:24].

(11)  Physician’s evaluation of the subject’s overall therapeutic response using

the 1-5 point therapeutic response scale for study day 4, 8, 15, 22, 29, and

the endpoint visit {171:24],

Reviewer’s Note: For all physician rated responses, the baseline score was
based on the baseline visit only (visit 2), whereas for all subject rated
responses, the baseline score was based on an average of the baseline visit
and the 3 previous visits. Of note, secondary efficacy variables (1)-(2) and
(8)-(11) were listed in the study synopsis [171:37] but discussed in a general
outline format in the study protocol itself {174:437). Therefore, listed as
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secondary efficacy variables (3)-(7) above are additional clinical parameters
assessed by the sponsor and relevant to determination of treatment efficacy.

8133 STATISTICAL ANALYSIS:

A sample size 0! 90 valid subjects per treatment group or 270 valid
subjects total was calculated to detect a treatment difference of approximately 1.3
units or more witn respect to the primary efficacy variable--the mean change from
baseline in the total nasal symptom score (diary scores averaged over the first 15
days of treatment} based on an estimated pooled standard deviation of 3.0 units
with a power of 90% at an «=0.05 (2-tailed). A total of 345 subjects were
randomized and 340 were considered evaluable by the sponsor.

Efticacy and safety analyses for this study were based on the following two
subject populations:

{1 Efficacy evaluable subjects- randomized subjects who met eligibility criteria
and completed at least 1 valid post-baseline visit. The sponsor’s primary
efficacy analysis was based on this popuiation.

(2) [ntent-to-Treat (ITT) Population- all randomized subjects who received at
least 1 dose of study medication and had at least | post-baseline evaluation.
The sponsor’s confirmatory efficacy analyses and all summaries of safety
data were based on this population.

The primary efficacy variable was analyzed for all efficacy evaluable and
intent-to-treat subjects (pooled across all centers) using a two-way analysis of
vanance (ANOVA) which extracted sources of variation due to treatment, center,
and treatment by center interaction. The primary efficacy comparison of
mometasone vs. placebo was then based on the least squares (LS) means from the
ANOVA using a 5% two-sided significance level. The beclomethasone group was
included only to help validate the efficacy study with reference to a currently
marketed nasal corticosteroid. No adjustment for multiple comparisons was made
using this primary efficacy comparison.

Analysis of secondary efficacy variables was performed using the same
two-way ANOVA descnbed above for the primary efficacy variable.

For both the efficacy population and the intent-to-treat population
comparability of treatment groups at baseline was assessed by comparing the three
treatment groups with respect to demographic and disease characeristics (gender,
age, race, weight, and disease condition). Continuous variables (age, weight,
duration of disease condition, and duration of current episode) were analyzed by a
two-way analysis of vaniance (ANOVA) which extracted sources of variation due
to treatment and center (SAS GLM). Discrete variables (gender, history of
asthma, and presence or absence of perennial rhinitis) were analyzed by categorical
linear models (SAS CATMQD), race was analyzed by Fischer’s exact test for
Caucasian vs. non-Caucasian.
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Reviewer's Note: For the purposes of efficacy and safety review of this and
all studies in this submission, the intent-to-treat population was utilized
rather than the sponsor’s efficacy evaluable population.

8.14 RESULTS
8.1.4.1. SUBJECT DEMOGRAPHICS

(A) A total of 345 subjects were randomized into the study, with 1
immediate drop-out and 4 subjects excluded from the efficacy analyses; thus
resulting in 340 subjects comprising the efficacy evaluable population and 344
subjects comprising the intent-to-treat population. The distribution of subject

populations is summarized in Table II. below:

Table LI: Distribution of Subject Populations [171:40-41)

Mometasone (SCH 32088) Beclomethasone (BDP) Placebo Total

Efficacy Population 113 1 subject dropout + | 113 (1 subject had 16 340
subject did not meer tnsufficient efficacy
eniry criteria) data, ! subject had an

unacceptable basclhine,
1 subject had

unacceptable
concormitant
medication)
Safety Popula‘ion 1z Ll subject immediate 116 16 344
ropout)
{(ITT)
Total # Randomized | 113 e 16 345

(B)  Pooled demographic data with regard to subject characteristics in the safety
population (ITT) is summarized in Table 11 below [171:42].

APPEARS THIS WAY
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ape

Fable Ul Subjeet Demographics (Protocol C93-01 3y

Intent-to-Trear Populaton

Orverar
SCH 32088 ’OP Placabo Tramrant
@rlll inallfy aalls PYaug
At [yean
Mean 35 3 Er] o0
Mot 3 33 3
Range (Min-Maa) 1258 114 z.n
Ltncer
Farnsle 52 12 72 003
Mie 50 64 44
Bace
Caucasan 7 102 100 L 13
Bleck 1" ? [
Dwnar 4 H
Nagrt g
Man 119 177 164 007
Medan 169 1 181
Range (Whn-Max) LES 4 76-350 220
Lo ot Londion (Y eas)
Wean 19 20 20 o
Madar 18 13 17
Aarge (M- Maa) 268 248 264
_Duration ot Ths Epcode of SAR Days)
Maan i1 13 14 013
M dipn k] 1M 10
Rarge (Wen-Maa) 2102 192 9
- Rerensual digrac Fhusmy
o 3t 40 58 080
Yes 8! 13
Jaioce of Agheny
Mo % 100 02 a9

ves 16 16 14

Sch 32088=Mometasone furoate

Reviewer's Note: Statistically significant differences were noted
among the treatment groups regarding gender distribution. The
placebo treatment group had more female subjects than either of the
two active treatment groups; thus, there was a slight imbalance in
weight in terms of gender. The treatment groups were comparable
with regard to the other demographic and disease characteristics. Of
note, the majority of subjects participating in each study arm was
comprised of Caucasians, with a mean age of approximately 35 years
of age and a mean duration of SAR of 19-20 years. Greater than half
of the subjects in all treatment arms had perennial allergic rhinitis
(PAR) and approximately 85% of subjects did not have asthma.
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() Subject Distribution by Disease Sevenity at Baseline in Efficacy Evaluable

Subjects [171 46}

ImsmenGroy  ®iogerte  %Sivem

SCH 32088
BDP
Fiacebo

2% 2%
83% 179%
B49% 16%

Reviewer’s Note: The mometasone treatment group was noted to be
comprised of a greater % of subjects with severe seasonal allergic rhinitis at
baseline, as compared with the active control and placebo group.

()  Subject Discontinuation

A total of 23 subjects (10 treated with Mometasone, 7 treated with

[ENTI.

Beclomethasone, 6 treated with placebo) discontinued the study prior to scheduled
completion. This data is summarized in Table [V. [171:43].

Table [V: Number and Percentage of Randomized Subjects Who Compieted
Treatment and Numbert/(%) Who Discontinued the Study with

Reasons for Discontitnuation

TREATMENT GROUP

Mometasone | Beclomethasone | Placebo Total

(n=t13y (n=116) (n=116) (n=345)
Number (%) Completed 103 (51%) | 109 (94%) 110{95%) [ 322 (93%)
Reason for Discontinuation
—Adverse event 5(4%) 2(2%) 4 (3%) 11 (3%)
~Treatment Failure 1 (<1%) 1 (<1%) 2 (2%) 4 (1%)
—~Noncompliance with Protocal 0 1 (<1%) 0 1 (<1%)
—Subject did not Return 4 (4%) 3(3%) 0 7 (2%)
TOTAL # (%) DISCONTINUED | {{) (9%) 7 (6%) 6 (5%) 23 (7%)

' n=number of randomized subjects at the time of study initiation.

Reviewer’s Note: In all treatment arms, the total % of subject
discontinuation was less than 10% cof the total enrolled.




tby Subject Validity

Twenty-one subjects (7 treated with mometasone. 4 treated with
beclomethasone, and 10 treated with placebo) valid for efficacy had data
invahidated tor some visits. These subjects and the reasens for invalidation are
summarized in Table 9 of the NDA [171:44].

8.1.4.2. EFFICACY ENDPOINT OUTCOMES

{H Primary Efficacy Yanable (Change in total nasal symptom score)

All efficacy analyses in this review were based on the intent-to-treat
population (n=112 for mometasone, n=116 for beclomethasone (BDP), n=116 for
placebo) for the primary efficacy variable--the average change from baseline in the
total nasal symptom scores from patient diaries over the first 15 days of treatment.
For the average change from baseline in total nasal symptom scores over the day
I-15 interval, both active treatinznt groups--mometasore and beclomethasone,
respectively, were significantly more effective than placebo (p<0.01). Furthermorz.,
the mometasone and beclomethasone treatment groups were not statistically
significantly different than each other (p=0.08), although the beclomethasone
group showed a numerical advantage with regard to response, compared with the
mometasone group. Because of study design and underpowering to detect a
ditference between these 2 groups, no conclusion can be made regarding the true
meaning of a p-value of 0.08 in this context. The mean % decrease in total nasal
svmptom scores for subjects receiving mometasone (200 ug qd) was 25%. in
comparison with a 37% decrease in subjects receiving beclomethasone (168 Mg
bid) and a 16% decrease in the placebo treatment group [172:296].

Reviewer's Note: Of note, the findings for the efficacy evaluable group were
the same as that for the above intent-to-treat group with the exception of a

17% decrease in total nasal symptom scores for the placebo group [171:48,
159|.

Regarding any potential difference of mometasone drug effect over the
course of the day (i.e. a.m. vs. p.m.) and detection of waning of drug effect as
demonstrated by a change in the primary efficacy variable, a subset analysis
companng the combined a.m. and p.m. total nasal scores vs. the a.m. total nasal
and vs. the p.m. total nasal symptom scores for days 1-15 was performed. No
significant difference in symptom scores was found between any of these three
mometasone groups (with the combined a.m. and p.m. nasai score,,y,.,,=5.3, am.
nasai scofep,y 5= 5.4, p.m. nasal scorep,y.,s= 5.1), Por was any significant a.m.
vs. p.m. difterence noted in the beclomethascne and placebo treatment groups
[172:296-298]. Comparison of the mometasone group vs. placebo for the a.m.
total nasal symptom score for days 1-15 (end of dosing interval) indicates that
mor~tasone treatment had a statistically significant (p=0.02) effect in decreasing
total nasal symptoms for a 24 hour duration. as compared with placebo.




Reviewer's Note: The a.m. and the p.m. scering system represents an
integration of the subject’s symptoms over the previous 12 hours and does
not represent a ‘snap-shot’ of the subject’s clinical status at the particular
time of symptom recording,

A summary of all of these findings tor the primary efficacy vanable 15
provided in Table V. below

A sub-analysis of the primary efficacy variable on a per week basis was
performed using the SAS data files provided by the sponsor (performed by Dr. Jim
Gebert, Biostadistics, DPDP, FDA). A summary of the efficacy findings for week 1
and week 2 are summarized in Tables V.a. and V.b. Overall, a greater response in
total nasal symptoms was noted for the 2 active treatment groups, mometasone
and beclomethasone, during week 1 of treatment but subjects continued to show a
chnical response, albeit less dramatic, during week 2 of treatment.

Separate analysis of a.m. vs. p.m. differences in drug efficacy for week 1
vs. week 2 of the study (Tatle V.a. and Table V.b.) showed that for the first week
of treatment (days 1-7, Table V.a.) the treatment group receiving mometasone had
slightly greater nasal symptoms during the a.m. recording as compared with the
p.m. recording. A post-hoc analysis of significance was not performed comparing
the differences between these two symptom recording times. Both the a.m. and
p.m. scores for week 1 and week 2 of treatment demonstrated that mometasone
had a statistically significant effect in reducing total nasal symptoms of SAR
compared with placebo, but that this effect was greater by the second week of
treatment.

An analysis of the impact of rescue medication use between screening and
baseline was perforried by the sponsor and 14% (46/340) subjects were found to
have used rescue medication between these 2 visits. The rescue diary scores we-=
used to adjust for the rescue medication users whenever their regular diary entry
time fell into the 12 hour wash-out period for chlorpheniramine. Adjustment of
the baseline score by the sponsor by rescue diary scores had a small effect which
did net affect any conclusions regarding the primary efficacy variable [172:605].
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Analysis ot the impact of cach individual nasal ssmptom: rhinorrhea, nasal
congestion, nasal iching, sneezing (am. and p m. combined) on the determination
of the final total nasal symptom score tam. and p.m. combined. a.m. alone, p.m.
alone) tor the day 1-15 interval in each of the 3 treatment groups was performed 1o
rute out excessive contribution and theretore skewing ot results by any given one
parameter [172:305-313] The nasal congestion score [172:308], ciosely followed
by the nasal discharge score [172:305], was found to contribute a slightly greater
1umericai weight in the determination of the final nasal symptom score than the
other 3 parameters for all 3 treatment groups but this difference was not consistent
across all 3 groups. Furthermore, as expected. nasal congestion (a.m. and p.m.
combined, a.m. alone, p.m. alone) showed a greater and a statistically significant
response to treatment with the 2 active treatments (mometasone and
beclomethasone) than it did with placebo treatment [172:308-310]. Regarding
clinical response tn terms of the each nasal symptom, in addition to nasal
congestion, statistical significance was achieved for mean change in the other 3
nasal symptoms (a.m. and p.m. combined, a.m. alone, p.m. alone) [172:305-316] in
the mometasone treated subjects for days 1-15 with the exception of a marginally
statistically significant response (p=0.08) of the change in the a.m. sneezing scores
of mometasone treated subjects vs. placebo [172:305. 312].

In terms of categorizing treatment response by age and sex, pooled data
from all 10 centers for the primary efficacy variable reveal that female subjecis
overall had a greater response to mometasone than to beclomethasone, in contrast
to the male subjects. Both active treatments demonstrated a greater response in
both sexes thar did placebo, as expected {171:199]. For male and female subjects
combined, cubjects > 64 years of age (n=5 total) had a greater response than other
age groups (12-17 yrs. and 18-64 y1s.) to anv of the 3 treatment arms, followed by
the 18-64 year age group (n=313) which demonstrated a greater response to any
of the 3 treatment arms than the 12-17 age group (n=22)--the ‘least responsive’ of
the 3 age ranges [171:199].

Review of the pollen counts (ragweed, other weeds, total weeds) across
the 10 centers participating in this study revealed a significant elevation in the
pollen counts in 9 of 10 centers (exception center C93-013-10) for days 1-15 of
the study, which took place from the end of August, 1993 to mid-September, 1993
[174:3429-3438]. This less iniense pollen exposure in center C93-013-10 is
supported by a proportionate decrease in the baseline and 15 day interval total
nasal symptom score (2.m. and p.m. combined, a.m. alone, p.m.
2lone)[171:169,184,196]. Despite a numerical advantage of mometascne
treatment over placebo at this center (-2.2 change or 30% decrease tn symptoms
vs. -0.8 change or 8.9% decrease in the 15 day interval average total nasal
symptom score); in terms of the primary efficacy variable, this difference was not
found to be statistically significant (p=0.12). Because each of the 10 centers had
approximately the same number of subjects enrolled, this less significant overall
response for all treatment groups in center C93-013-10 did not alter the pooled
efficacy results for the study.
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Anassessment of data consisiency across the 10 centers participating in
protocol CY93-015. shows that althouph the treaunent by center interaction was
marginalty significant (p=0.05) (Refer to Table V. or {172:296]). mometasone was
numerically tavored over placebo at 8 of the 10 centers [172:604]. Six centers
showed that numerically, beclomethasone reduced the mean nasal svmptom score
the most, followed. in tum by mometasone. and then placebo. Two centers
showed numerically, that mometasone reduced the mean nasal symptomn score
most, followed by beclomethasone, and then nlacebo. Of the last 2 centers (center
(93-013-06-Dr, Moss and C93-013-09-Dr. Stricker), placebo was found to
reduce the mean nasal symptom score the most. As there were more male patients
(9 outof 11 subjects in center C93-013.06 and 10 of 12 subjects in center C93-
013-09) in the mometasone groups at tnese 2 centers, and a gender by treatment
interaction was noted for mometasone in this study, results found by these 2
investigators are consistent with previous gender effects noted in the study.

Except for these specific issues, the 10 centers participating in the study did not
show significant variability of efficacy results. Based on the overall findings of this
study. and including the 2 centers which showed decreased etficacy of

maor tasone compared with placebo. the pooled results for the primary efticacy
vanable nonetheless appear to be reasonabie results.

(II)  Secondary Efficacy Vapables (Intent-to-Treat population):

The change from baseline in the total nasal symptormn scores averaged over
days 16-30 and the endpoint interval were considered secondary efficacy variables.
These timepoints were analyzed using the same model described for the primary
etficacy vartable. All other composite (total) and individual diary symptom scores
and physician evaluated composite and individual symptom scores, as well as the
subject’s and physician’s evaluation of overall disease condiuon and therapeutic
response, were also constdered secondary efficacy variables. All of these
secondary variables were analyzed using the same two-way ANOVA as used for
analysis of the primary efficacy variable.

(1) Average change jn the total nasal symptom scorey,, 4.y (2-m. and

p.m.):

A review of the combined (a.m. and p.m.) average change in the total nasal
symptom score for days 16-30, as summarized in Table VI, showed a further
decrease in the total nasal symptom score from a mean of 5.3 (for days {-15) te a
mean of 4.4 (days 16-30) for the mometasone treatment group (11% difference).
This symptom score decrease by day 16-30 of treatrnent was comparable to that of
the beclomethasone treatment group which showed a decrease to a mean score of
3.6 (or 12 % difference) for the day 16-30 interval from a mean score of 4.5 (days
i-15). Of note, most of the response in total nasal symptom scores for both
mometasone and beclomethasone was found to occur within the first 2 weeks of
treatment (Tables V and VI). This is despite the finding that pollen counts were
noted to have decr=ased significantly by the third to fourth weeks of the study in 5
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ot the 10 study centers (013-02, C93-013-03, C93-013-04. C93-013-05, and 93~
013-09) and by week 4 1n 2 additional study centers (C93-01306 and C93-013-07)
[174:3429-3470]. No stgnificant difference in a.m. and p.m. scores were noted for
either of the active treatments. thus supporting evidence that mometasone appears
to be eftective over 24 hour dosing (mometasone group: 4.5=a.m. score vs.
4.4=p.m. score).

In summary, an overall greater numerical response (37% decrease) to
treatment by days 16-30 was seen in the beclomethasone group (49% decreasz)
than in the mometasone group (36% decrease), although both active treatments
were found to have greater efficacy than placebo (30% decrease in total nasal
Symptom scores),

(2)  Endpoint total nasal symptom score (a.m. and p.m.):

Analysis of the endpoint total nasal symptom scores demonstrated a greater
response of the mometasone treatment group than placebo. Using the last available
post-baseline value for each study subject as the endpoint determination. endpoint
nasal sy mptom score values were not found tc be significantly different from nasal
symptom scores for the 16-30 day interval. Again, distinction between the am.
and p.m. scores revealed a numencally small but statistically insignificant difference
petween a.m. and p.m. dosing with a slight decrease in total nasal symptoms during
the p.m. measurement (4.6=a.m. score v:. 4.4=p.m. score). These results are
summarized in Table V[I.
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(3) + non-pasal

. 3 ey at { P Ly S as
for days 1-15, days 16-30, and the endpoint visit) [172:299-301 )
Total symptom scores were not found to be statistically significantly
decreased in the mometasone treatment group compared to placebo tor either the
day I-15 interval (p=0.08). the day 16-30 interval (p=0.37). or the endpoint visit
(p=0.38). This is in contrast to the beclomethasone treatment group which
showed a statistically significant response in total symptom scores as compared
with placebo for all 3 time intervals.

(4) iubjmmmmnthmeﬂﬂmemmmpmﬁ

1-15, days 16-30, and the endpoing visit) [172:302-304];

Total non-nasal symptom scores, as defined in Secticn 8.1.3.1.b.. were not
found to be statistically significantly decreased in the mometasone treatment group
compared to placebo for either the day 1-15 interval (p=0.75), the day 16-30
interval (p=0.63). or the endpoint visit (p=0.63). In terms of each individual non-
nasal symptom, a review of the response of each respective symptom to
mometasone [172:317-320] failed to show a statistically significant symptormn score
response. These results, along with a review of the clinical response for individual
nasal symptoms are summarized in Table VIII. Aside for the day 1-15 interval
(p=0.03). beclomethasone was likewise not found to have a clinically significant
improvement in total non-nasal scores, as compared with placebo.
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Table VIII.  Chznge in Individual SAR Symptoms with Mometasone

Treatment
SAR SYMPTOM | ‘Statistically Significant Statistically Significant | Statistically Stgnificant
Responsep,y ..« Responsey,y o Response,,, ... (Y/N)
(Yes=Y/No=N) (Y/N)
NASAL
--Rhinorrhea Yes No (p=0 06) No p=006)
--Congestion Yes Yes Yes
--Itching - Yes No p=0 0% No p=0 10
--Sneezing Yes No p=0 11} No (p=012)
NON-NASAL
--Eve Itching NO (p=t 68, No (=011 Ng (p=012y
--Eye Tearing' NO (p=0 98 No (p=0 37, No (p=0 39,
--Eve Redness NO ip=0 70 No (p=063) No (p=061)
--Ear/palate No p=217 No ip=06n No (p=0 25
itching

*Sraustically Significan. Response= Response of mometasone treatment 2roup symgplom scores, as compared with placeba.
based on an a=0 05, Iailed, via 2-way ANOVA

" Eve tearing symptom score taken from efficacy population (ITT not submutted by sponsor)

' p values were calculated based o the change m symptom score from baseling,

) Physician’ luati { total Lsy (for the Baseline visi

Days 4, 8, 15, 22, 29, and the endpoint visit) [ 172:326):

With the exception of Day 22, subjects in the mometasone treatment group
were tound to have a statistically significant decrease in total nasal symptoms, as
compared with placebo. Again, beclomethasone was found to have a clinicaily and
statistically significant and a numerically greater response than mometasone in
decreasing total nasal symptoms at all time points.

(6)

Baseline visit, Days 4, 8, 15,22, 29, and the endpeint visit) [172:327]:
With the exception of Day 4, 8, and marginally, the endpoint visit, subjects
in the mometasene treatment group were not found to have a statistically
sigruficant decrease in total symptoms compared with placebo, although
numerically a small decrease in symptom scores was noted with mometasone
treatment. In contrast, beclomethasone demonstrated a statistically significant
decrease 1n total symptoms at all time points (p< (0.01).




v e,

Days 4, 8, 15, 22,29, and the endpoint visit) [ 1723281

Wath the exception of Day 8. subjects in the mometasone treatment group
were nut tound to have statistically significant decrease in total non-nasal
symptoms compared with placebo, although again, numerically a small decrease in
symptom scores was noted with mometasone treatment. With the exception of
Day 15. subjects in the beclomethasone treatment group were noted to have a
statisticallv significant improvem=nt in total non-nasal svmptoms at all visits.
compared with placebo.

Subj -QV; i v
and the endpoint visit) [172:338;:
With the marginal exception of Dayc 4 and 22, subjects in the mometasone
treatment group were found to have a statistically significant improvement in their
overall condition compared with placebo; which by the endpoint visit. was
comparab': numerically to the beclomethasone treatment group (symptom
score=1.4, momeiasone group vs. symptem scere=1.3 beclomethasone group).

(8)

‘9)  Physician’s evaluation of subject’s overall condition (for Days 4, 8, 15,

22.29, and the endpoint vizit} [172:337]:

Subjects in the mometasone treatment group were found 1o have a
staustically significant improvemene in their overall condition compared with
placebo at ali study visits. Furthermore, responses tor the mometasone and
beclomethasone group were comparabile at all study visits.

(1) Subject’s self-cvaluation of overal! response to treatment (for Days 4,

8.15.22, 29, and the endpoint visit) {172:340];

Subjests in the mometasone treatment group were found to have a
statistically significant improvementi in their averall response to treatment, as
compared with placebo at all study visits. The beclomethasone treatment group
demonstrated a statistically significant and slightly greater numerical response to
treatment than did the mometasone group. as had beeu previously noted in several
of the other secondary efficacy vanables.

(1) Physician's evaluation of subject's overall response to treatment {for

Days 4, 8, 15, 22, 29, and the endpoint visit) [172:339]:

Apgain, subjects in the mometasone treatment group were found to have a
statistically sigrificant improvement in their overall response to treatment, as
compared with placebo at all study visits. The beciomethasone treatment group
demcnstrated a statistically significant response compared with placebo which was
slightly greater numencaily than the response of the monietasone group: again,
consistent with previous analyses of the primey efficacy variable and several
secondary ¢ fficacy variables.

A summary of the secondary efficacy variable findings for mometasone is
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Variables (35111

Table IX. Secondary Effteacy Variables of SAR and Treatment with
Mometasone
2° EFFICACY VARIABLE STATISTICALLY SIGNIFICANT RESPONSE
compared with PLACEBO: (Yes/No)

1 Subject Average - Total Nasa! Sx S ofe... 41 Yes

2 Subsect Endponit Totat Masal Sx Score Yeos

3 Subject Totat Sx Score Ne

4 Subyject Total Nan-nasal $x Score No

5 Physician's Totat Nasal $x Score Yes

6 Physician's Tota! Sx Suare No

7 Physician's Total Non-nasal Sx Score No

8 Sutyect overal condition evaluation Yes

9 Physician overall condiben evaiuation Yes

10 Subject overall Rx Response evaiuation Yes

11 Physician tverall Rx Response evaluation Yes

a~Change, S<=Symptom, Kx=Ireatmem

Reviewer’s Note: Summary of Efficacy Findings

Overall mometasone was found to be effective in reducing total nasal
svmptoms and improving the subject’s overall condition at a dose of 200 ug
po qd, as related to seasonal allergic rhinitis symptoms over the course of all
study visits. Because of a lack of a statistically significant effect on non-nasal
symptoms, mometasone did not demcustrate a significant effect on
decreasing total symptoms of SAR, the total non-nasal symptoms or any of
the individual non-nasal symptoms of SAR.

Mometasone did not demonstrate a significant waniung of clinical
efficacy based on separate a.m. and p.m. scoring of symptoms in subject
diaries, a finding which supports once a day (qd) dosing of mometasone.

In terms of the primary efficacy variable, mometasone demonstrated a
small but a clinically significantly greater effect in feinale than male subjects,
and in individuals > 18 vears of age. No commentary can be made regarding
efficacy and racial differences as the majority of enrolled subjects were
Caucasian.

I’. summary, givea a reasonable study design to assess a therapeutic
response in the treatment of seasonal allergic rhinitis and reasonable clinical
efficacy results, mometasone was found to be effective in decreasing the
symptoms of SAR as compared with placebo.
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ATTACHMENT 1l--continued
8) Subject's self-evaluation of overall condition {172:338]
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(9) Physician’s evaluation of subject’s overall condition [172:337}:
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ATTACHMENT 1--continued
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(10) Subject’s s 1o treatment [ 172330
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(11 Physician's evaluation of subject’s overall response to treatment (172:339}:
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8143 SAFETY ANALYSIS

A review of safety data was performed on the satety (intent-to-treat
population which consisted of all randomized subjects who received at least one
post-baseline evaluaton. For the satety population, 112 subjects were treat~ with
mometasone and 116 subjects each were treated with beclomethasone or piacebo.

Safety data consisted of clinical adverse events (further characterized s
treatment emergent [171:38], treatment related (severe and non-severcd {17139,
and treatment unrelated [171:39]), laboratory test values, vital signs, and pertinent
physical exam findings such as nasal septal perforation or ulceration.

Overall, analysis of the safety data for protocol C93-013 indicates that
mometasone was safe and well tolerated by subjects. Adverse events were similar
to those observed with beclomethasone and in general, similar to those seen with
nasal corticosteroid use. The incidence of adverse events was found to be highest
in the placebo treatment group. No significant difference in adverse event rates
was found based on age, gender, or race.

Adverse events were reported by 54% of subjects treated with
mometasone, compared to 55% of subjects treated with beclomethasone, aad in
contrast to 67% of subjects treated with placebo [171:68]. The most trequently
reported adverse events are summarized in Table IX. of the NDA submission
[171:68]. For a complete listing of adverse events, please .efer to [171:69-72].

Headache was reported as the most frequent adverse event and was found
to be present in 35% of subjects treated with mometasone, 25% of subjects treated
with beclomethasone, and 31% of subjects treated with placebo [171:68]. All
other udverse events were present in fewer than 10% of study subjects in either of
the 3 treatment arms. The second most frequent adverse event was pharyngitis
(present in 7% of mometasone subjects, 5% of beclomethasone subjects, and 6%
of placebo subjects) [171:68], followed by epistaxis (present in 3% of mometasone
subjects, 3% of beclomethasone subjects, and 2% of placebo subjects [171:68]).
In general, epistaxis was mild or moderate in severity, intermittent, and of short
duration in all treatment groups. In summary, the most frequent adverse events
cited were symptoms known to be associated with seasonal allergic rhinitis itself,
and not neczssarily elated to drug use per se.

Reviewer’s Note: Importantly, the majority of adverse events were not
considered to be ‘related to treatment’ by the principal investigators. Based
on analysis of adverse events as ‘possibly’, ‘probably’, or ‘related to
treatment’, the most frequent treatment-related adverse cve: ' was headache
(reported in 8% of subjects treated with mometasone, 1% of subjects treated
with beclomethasone, and 4% of subjects treated with placebo).
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One serious adverse event consisting ot elevated liver enzyvmes (SGOT. SGPT) at
the end of treatment was reported for one subject treated with beclomethasone
who also consumed some alcohol prior to his final study visit (Subject C93-013-
10, #23 [171.78, 172:405) which normalized at a re-test 5 weeks later. No other
chnically relevant abnormal laboratory test results were reported in this study.
Although there were scattered laboratory test values outside the normal ranges tor
several subjects, as assessed by shift tables, none were remarkable.

No clinically relevant changes in mean vaiues from pretreatment wet. in
noted in any of the subjects’ v.tal signs or body weight. Shift tables were similar
among all 3 treatment ;- .. Nasal examinations performed at each visit
generally revealed nasal mu~nsal {indings consistent with SAR such as boggy or
ervthematous mucosa indicative of nasal turbinate swelling. No nasal septal
perforations or ulcerations were detected in any of the study subjects. ECGs
performed pretreatment and at endpoint failed 1o reveal any relevant abnormal
findings.

Regarding subject discontinuations due to adverse events, a total ¢f 11
subjects (% treated with mometasone, 2 treated with beclomethasone, and 4 treated
with placebo) discontinued treatment because of adverse events. Only 3/11 of
these subjects had discontinued treatment *possibly’ due to adverse events incurred
by the treatment given (all other cases were unrelated to treatment) and 2 of these
3 subject discontinuations had ‘mild’ symptoms (subject C93-013-09, #26: nasal
burning, pharyngitis, subject C93-013-09, #2: sneezing) [171:78). Of mometasone
treated subjects, the adverse events associated with subject discontinuation
consisted of the following: ear infection, viral infection, upper respiratory infection,
pharyngitis, nasal burning, and coughing [171:78]. No subject deaths were
reported for any of the 3 wreatment arms of study C93-013 [171:78].
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'Serious is defined as any adverse cvent which resulted ir. death. hospitalization, or prolongation of an existing
hospitalization. a permanent or stenificant disahilitv, or was considered life-threatening  Renorte of
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Tlable IX Most Frequent Adverse Events Associated with Mometasone
Freatment [17168]

Tabw 21 ncdence of Fregurriyd Fepored Treayment Emement Aaverse Evens®
Aty Populaton Sudy No 253G %

I Toga e Facevo

a=lia L & h=8
Any Adverss Evant 60 (54) B (55) s &)
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the st pam 40 4 0 262
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a=pccurring in & 3% of any treatment group.
b=without regard to relationship.

c= # of subjects reporting adverse events at least once during the study. Some subjecis reported > |
adverss event.

d=% calculated based on total female population.

8.1.5. Reviewer’s Conclusion of Study Results:

In this SAR trial 112 subjects received mometasone treatment, 116 subjects
received the active comparator beclomethasone, and 116 subjects received placebo
treatment.

With the exception of a greater percentage of subjects in the placebo group
consisting of female subjects, and a greater percentage of subjects with a ‘severe’
rating of SAR (subject self-rated 0-3 score) comprising the mometasone treatment
group, all 3 treatment arms were otherwise similar in demographic and clinical



characternisties.

Results that Suppont Approval:

Mometasone administered at a dose of 200 pg qd was statistically better
than placebo in decreasing the average change from baseline in the subject self-
rated total nasal symptom score (rhinorrhea, nasal congestion, nasal itching, and
sneezing} for days 1-15 of treatment--the primary efficacy variable (p<.01).
Mometasone provided an approximately 25% decrease in the total nasal symptom
score as compared to a 16% decrease achieved with placebo treatment [TableV .
Separation of the subject self-rated total nasal symptom score by week ! and week
2 of treatment indicates that mometasone was effective in decreasing total nasat
symptoms duning both weeks, with a clinically significant improvement in
symptoms achieved by week | of treatment. Of the 4 nasal symptoms,
mometasone appeared to exert its greatest effect on decreasing the seventy of
nasal congestion, closely followed by rhinorrhea (nasal discharge).

Mometasone *vas likewise statistically better than placebo in decreasing the
average change from baseline in the subject self-rated total nasal symptom score
for days 16-30 of treatment (p=0.03), and the subject self-raied total nasal
symptom score at the endpoint visit (p=0.04). Physician-rated subject total nasal
symptom scores taken during study visits were likewise sign.ficantly reduced with
mometasone treatment, as compared with placebo [Attachment 1 (5)]. Additional
treatment response was gained during the third and fourth weeks of treatment with
mometasone, in addition to efficacy achieved by the second week of mometasone
treatment.

Finally, both subject and physician overall SAR evaluation and both subject
and physician treatment response evaluation [Attachment 1 (8)-(11)] support
greater efficacy of mometasone in reducing the symptoms of SAR, as compared
with placebo.

Results that did not Support Approval:

Overall, mometasone did not demonstrate a statistically significant or
clinically relevant effect in decreasing any of the subject self-rated or physician
rated non-nasal symptoms of SAR (eye itching, eye tearing, eye redness, ear or
palatal itching), at any of the study intervals (day 1-15, day 16-30. endpoint visit),
as compared with placebo. Because of this lack of significant effect on the ncn-
nasal symptoms of SAR, mometascne likewise did not have a statistically
significant effect on decreasing the total non-nasal symptom score in treated
subjects, as compared with placebo. As the non-nasal symptoms of SAR represent
a group of secondary efficacy measurements which clinically are less important
symptoms of SAR, lack of significant efficacy of mometasone on these parameters
does not change the overall conclusion about efficacy of mometasone in the
treatment of SAR. Furthermore, non-nasal symptoms are generally less likely to
be affected by medications administered intranasally, therefore a lack of significant
response with intranasal corticosteroid administration (also seen with
beclomethasone) is not unexnected
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Qther Results:

Mometasone (200 ug qd) appeared to exert s eftect at decreasing the
nasal symptoms of SAR throughout the day, with similar subject self-rated total
and individual nasal symptom scores achicved dunng the a.m. and p.m.
measurements. Hence, mometasone administered as a 200 py dose once a day
demonstrated a reasonable 24 hour duration of effect in this study

Safety:

Overall, mometasone was safe and well-tolerated administered as a once a
day, 200 ug dnse. No serious adverse events occurred in subjects treated with
mometasone, not were any deaths reported. Similar to placebo, headache was the
most common adverse event associated with mometasone use, followed by
pharyngitis and then, epistaxis. No nasal septal perforations were reported. This
study (because of study duration) did not evaluate posterior subcapsular cataract
formation or hypothalamic-pituitary-adrenal (HPA) axis suppression.

Summary:

Based on the results of this seasonal allergic rhinius (SAR) trial,
mometasone demonstrated adequate evidence of efficacy and safety compared
with placebo in the treatment of the symptoms of SAR.
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8.2 Frist Co2.07 ) Dose Ranginy Study of the Safety and Efficacy of
Mometasone turoate (Sch 32088 1n Seasonal Allergic Rhinis (SAR

Principa Investugator: Multi-center (1 5 (Avestigators .
Pamcipating Centers: 1S U s Centers

821, OBJECTIVE.
I. To determine the dose response reJationship among four differen,
dosages of Mometasone furoate
2. Tc determine 1he efficacy angd safety of 3 four-week course of
mometasone at the four d'fereny dosages tompared to placebg.

8.22. STUDY DESIGN:-
This was a Phase 1, randomized, multi ceater, p]accbo-comrollcd, paralle}
8roup study of 4 different dosages of mometasone: 50 1g. 100 g, 200 Hg, and

800 pg qd, delivered via nasal spray, for the lreatment of Symptoms of seasonal
allergic rhinitis (SAR).

011-04 and C92-011.4 5}, where subject plasma was collected pre-dose (G hour)

823 PROTOCQL

823.1a POPULATION:
Significant ENITY Criteria consisted of the following;: (1) age between 18.65
years of age, (2) demonstration of IRE-mediateq hypcrsensitivity 10 an appropriate
S¢asonal allergen via skin testing (prick or intradermal) with whea} size 2 3mm
larger than saline control, (3) presence of symptomatic allergic rhinjijs rated as
moderate in Severity (2 3 on 3 0-6 point scale) [165:13, 93], with a total nasal

scored at least moderate (¢ » 3)[165:10, 83]). The Ssymptom SeVenty was scoped
as summarized ip Table (A).
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Lable (A) Symptom Seventy Score [165:13, 93]

SEVERITY SCOREFE SEVERITY DEFINITION

0 Nona

1 Trrvial or doubtful

2 Miid; clearty presant, but causing ittle or no
discomlon

3 Moderale; annoying. but not causing marked
discomfort

4 Mode-ately severe. causing marked discomfort

5 Jevere. some intarferance with sieep or activities
but not incapacitating.

6 Incapacitating.

Based on the severity scale, subject scores for total nasal symptoms (=rhinorrhea +
nasal congestion + sneezing + nasal itching) could range from a value of 0-24.

g231b. PROCEDURE:

After meeting the study criteria at the screening (Visit 1) and baseline visit
(Visit 2, Day 0), study enrollable subjects were randomly assigned to 1 of the 5
treatment arms, given diaries in which to record any adverse events and to rate the
8 allergic rhinitis symptoms reflectively over the previous 12 hours: rhinorrhea,
nasal congestion, sneezing and nasal itching (nasal symptoms); eye itching/buming,
tearing of eyes, eye redness, itching of ears and/or palate (non-nasal symptoms)
according to the severity scale listed in Table (A), and given study medication to
be taken twice daily (1 spray per nostril given once in the a.m. and once in the
p.m.} [165: 75]. Blinding of medications was such that subjects received study
medication from 2 different bottles and were instructed to take one spray from
each bottle (t ttle A and B) in each nostril each moming [165:11, 84-85). The
appearance of these bottles in terms of their likeness to one another was not
described in either the study protocol or study report. These bottles contained
either 25 pg/spray (study groups A and B), 50 ng/spray (group C), or 200
ug/spray (Group D) of mometasone, used in combination with placebo bottles of 0
ng/spray of mometasone. Subjects were prohibited from all rescue medication use
upon study entry.

On follow-up evaluation visits (Visit 3=Day 3, Visit 4=Day 7, Visit 5=Day
14, Visit 6=Day 21, and Visit 7=Day 28), subjects underwent nasal examination,
had their diary cards and response to therapy reviewed by the principal investigator
and safety evaluations completed Response to therapy was rated on a 1-5 scale
[165:i3, 86] by bott. the subject and investigator.

The primary efficacy variable was defined prospectively by the sponsor as
the mean change from baseline in the ‘physician’-evaluated total nasal symptom
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score. While subjects rated their own nasal and non-nasal ssmptoms. these were
not utihzed as an efticacy endpoint by the sponsor, except in the DPAS (daily
placebo adjusted score) which was not utilized in this review. In this medical
otficer review, subject rated total nasal symptom scores were analvzed and are
discussed .n the "Results’ section (8.2.4.). The intent-to-treat population rather
than the sponsor’s efficacy evaluable population was used for this analysis. Other
symptom score results of interest were changes from bascline in: (1) total symptom
scores, and (2) the individual symptoms of nasal congestion and rhinorrhea.

8.2.4. RESULTS:

8.2.4.1.a. Efficacy Results

A total of 480 subjects were enrolied into the study with | immediate
dropout, leaving 479 subjects randomized to receive 1 of the 5 treatments in the
double-blind period (the ITT population). C”  <se 479 subjects, 96 subjects were
randomized to receive mometasone 50 pg qd, ¥> subjects were randomized to
receive mometasone 100 pug qd. 98 subjects were randomized to receive
mometasone 200 pg qd, 95 subjects were randomized to receive mometasone 800
Hg qd, and 95 subjects were randomized to receive placebo [165:18]. An
additional 5 subjects were excluded from the efficacy analyses; thus, 474 subjects
comprised the efficacy evaluable population.

The pooled demographic data across all treatment arms for efficacy
evaluable subjects showed more males than females (320/154) and more
Caucasians than Blacks enrolled (428/46) [165:21]. The mean age for all
treatment arms was 37 years, 37-51 % of subjects also had perennial rhinitis, and
76-88 % of subjects did not have a history of asthma [165:21]. Aside from sexual
or racial imbalance, the study subjects had otherwise similar characteristics. In
summary, the five treatment arms had overall similar demographic characteristics.

Of concem in this study was the lack of consistency of polien counts
(ragweed, other weeds, total weeds) across the 15 study centers with sub-optimal
elevation in pollen counts detected for a significant portion of the study interval in
9 of 14 centers (C92-011-01, -02, -05, -07, -08, -09, -12, -13, -15) [167: 1423-
1488). Pollen count results were not inctuded for study center C92-011-06, nor
was the rationale for withholding this information provided by the sponsor.

Based on a review of the sponsor-defined primary efficacy variable (mean
change in physician evaluated total nasal symptom scores for the ITT pupulation),
all 4 doses of mometasone demonstrated a numerically superior response of SAR
nasal symptoms to treatment at all study time points, as compared with placebo
[166:615]. Given that the haseline physician rated total nasal symptom scores for
the 4 mometasone doses were very similar in numerical value to one another
(12.24, 13.39,13.61, and 13.36 for the 50 ug, 100 pg, 200 ug, and 80 ug doses
of mometasone, respectively) and  so were similar to the placebo score {13.32),
the reported mean change in physician rated total nasal symptom scores for
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subjects i the active treatment groups represents a true change in total nasal
symptoms with mometasone treatment at the 4 doses tested [166:615, Table 1 .

All doses of mometasone treatment (50 g, 100 pg, 200 ug, and 800 Hi)
demonstrated a consistent and statistically significant decrease tr SAR symptoms
atter Day 7 of treatment (p<.01}, with most distinction between the effectiveness
of the different doses of mometasone demonstrable at Days 3 and 7 of treatment
[166:615]. Whereas the doses of 50 and 100 pg showed less consistent
effectiveness at these earlier time points in the study in terms of numerical values
(although statistical significance was reached at each dose of mometasone studied),
the 200 ug dose provided consistent and adequate effectiveness throughout the
study. Overall, the 200 pg dose of mometasone demonstrated the most favorable
dose-response, with a decrease in physician rated total nasal symptom scores
similar, if not superior at Day 3, 7, and 14, to the 800 pug dose of mometasone (i.e.
the 800 pg dose offered no additional effectiveness in reducing allergic rhinitis
symptoms than the 200 pg dose) [166:615]. Subject rated total nasal symptom
scores through subject diary recordings paralleled physician rated tctal nasal
symptom scores, although the scores were lower numerically [166:618). Since no
baseline diary scores were collected per protocol, the data are presented as
adjusted mean scores and not change from baseline. The adjusted data utilized
baseline scores determined by the investigator [165:29). Based on these data
(Table 11, subject rated total nasal symptom scores for all 4 doses of mometasone
were statistically significantly lower than sceres for the placebo group [166:618).
The mometasone 200 pg qd group, however, demonstrated lower numerical
scores for all study visits (Day 3-Day 28) than the mometasone 50 nr 100 pg qd
groups. The mometasone 800 kg qd group did not consistently show a greater
numerical response in subject rated total nasal symptom scores than the
mometasone 200 pg qd group. These data again, support the 200 ug dose of
mometasone as being the most appropriate dose for treatment of SAR symptcms.
Subject evaluated individual symptom score results (the individual 4 nasal and
individual 4 non-nasal SAR symptoms) from the subject diaries were consistent
with physician-evaluated results [167: 767-916]. Tables and line listings submitted
for this study did not include a.m. vs. p.m. SAR symptom scores for comparison.

Trends for the physician-evaluated change in total symptoms {nasal + non-
nasal) [167: 658-659] and individual symptoms of nasal congestion and rhinorrhea
were similar to that seen with the total nasal symptom score [167:668-669, 671-
672]. Again, the 50 pg and 100 pg doses were less effective than the 200 pg dose
at the early time points and the 800 ug dose did not offer any additional benefit
over the 200 pg dose.

Review of the non-nasal sym,.tom score tor all four mometasone treatment
groups [167:676-677] showed a less consistent response to corticosteroid
lreatment, as expected. The 200 pg mometasone dose demonstrated a statistically
significant response up to Day 14 of treatment and the 800 ug dcse showed a
statistically significant response after Day (4 of treatment. The 50 ug and 100 ug
doses did not demonstrate as consistent a response in decreasing non-nasal
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symptoms as did the 200 pg and 800 pg doses  Thus, results of this analvss
support the 200 pg dose as having the most consistent chnical response. with no
added benefit seen with the 800 ug dose.

Results tor the male and female subgroups were similar in interence to
those of the overall population, while the number of subjects in the non-Caucasian
subgroup was too small to draw meaningful conclusions.

8.2.4.1.b. Bioavailability Results:

Analysts of the bioavailability of mometasone furoate [170: 3541-3545.
3605-3610], based o analysis with a limit of quantitation of 50 pg/ml of
mometasone, revealed “hat except for one value of 77.6 pg/ml obtained 1 hour
josi-dosing of mometzsone [170: 3544, 3608), all plasma concentrations of
mometasone were below the limit of quantitation [170:3544-3545, 3605-3610].
This data supports the conclusion that mometasone has generally low systemic
bioavailability when given at a dose of 50, 100, 200 or 800 ug qd.
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8243 ADVERSE EVENTS

Four hundred and seventy-nine (479) subjects received the double-blind
treatment. including a tetal of 384 suyjects in the various mometasone dose grov=s
[165:18]. One subject was excluded from the total count because he never
received drug. A total of 53 subiects discontinued the study prior to scheduled
completion (10 treated with mometasone 50 pg, 8 treated with mometasone 100
g, 10 treated with mometasone 200 ug, 9 treated with mometasone 800 ug, and
16 treated with placebo). Twenty three subjects discontinuad because of treatment
failure and 18 subjects terminated the study because of adverse events. The
remainder of subjects terminated the study due to noncompliance, lack of study
visit follow-ups, or inability to meet entry criteria.

Adverse events were reported in 65% of mometasone 50 ug qd subjects,
62% of mometasone 100 ug qd subjects, 60% of mometasone 200 pg qd subjects,
68% of mometasone 800 ug qd subjects, and 60% of placebo group subjects
[165:48, 169:2152]. The most frequently reported adverse event was he- lache,
which was reported for 31-41% of subjécts in the various mometasone treatment
groups, compared to 33% of suk,ects in the placebo treatment group [165:50,
169:2152]. Pharyngitis was the next most frequently reported adverse event; it
was reported for 8-18% in the mometasone treatment groups, compared to 9% in
the placebo treatment group [165:49, 169:2157] There was no significant dose-
iesponse relationship for the incidence of either headache or pharyngitis. The third
most frequent adverse event was epistaxis, which ranged in frequency from 3-11%
in the mometasone treatment subjects, compared with 2% in the placebo group
{165:49, 169:2157]. A dose response relationship was noted for epistaxis with
mometasone treatment, with highest incidence of epistaxis associated with the 800
ug treatment group [165:49]. One subject (C92-011-13, #028), a 33 year old
female in the 800 ug qd mometasone group developed a nasz! ulcer of moderate
severity at Visit 5, deemed possibly related to the study medication. No nasal
septal perforations were reported. Viral infections were rather low in frequency
{1-4%) in this study for all 4 mometasone doses [169:2156). No cases of cases of
herpes simplex, nasal or oral candidiasis were reported in any of the 4 mometasone
treatment groups o. the placebo group. Most other adverse events were mild to
mederate in severity, and generally unrelated to treatment.

Of subjects who discontinued treatment (18 total), the most common
reason for discontinuation were upper respiratory tract and/or ear infections, seen
in 5 subjects [165:60]; and headache, coughing, epistaxis, or rhinitis. Serious
adverse events {(otitis externa- 1 report in the mometasone 50 ug qd group,
confusion/dizziness/blurred vision-1 report in the mometasone 100 ug qd grovp,
bacterial infection-1 report in the mometasone 200 ug qd group, and elevated
LFTs-1 report in the mometasone 800 pg qd group) were reported for 4 subjects
[165:60]. In all of these subjects adverse events were unexpected; three were
considered by the investigator to be possibly or probably related to study
medication and one was considered unrelated [165:59]. No subject deaths were
reported.
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Laboratory test results overall showed no clinically meaningtul changes
trom pretreatment in any of the treatment groups, however clinically relevant
changes in SGO7T andror SGPT were observed in 4 subjects [165:62-63). In 2 of
the 4 subjects, liver function tests normalized te baseline normal levels post-
discontinuation of the study drug and were felt by the respective investigators to
be “possibly” related 1o treatment (subject C92-011-05, #028-mometasone 100 pg
4d dose and subject C92-011-05, #015-mometasone 800 ug qd dose) {165:60-62].
Subject C92-011-05, #28. a 26 year old male, had an SGOT of 42 U/L and an
SGPT of 27 U/L at screening which increased to an SGOT of 159 U/L and an
SGPT of 79 U/L by Visit 7 of the study [165:62). This subject completed the
study and follow-up LFTS 2 weeks after completion revealed a normatized SGOT
of 29 U/L. and an SGPT of 44 U/L.. A hepatius panel was negative and by temporal
association the subject was felt to have LFT elevation ‘possibly’ related to
treatment with mometasone 100 pg qd. The second sv™ject (C92-011-05, #15), a
31 year old male had no history of liver disease and normal liver enzymes at
screening (SGOT=14 U/L and SGPT=17 U/L) which increased to an SGOT of
169 U/L and an SGPT=123 U/L by Visit 5 [165:61}. A hepatitis pane} was
negative. This subject’s LFTS decreased toward normal 11 days after
discontinuation of mometasone 800 pg qd but only completely normalized 5 weeks
post-treatment. Of the other 2 subjects ith abnormal LFTs (subjects C92-011-
14, #15 and C92-011-10, 20#), one subject bad an elevated SGOT and SGPT at
screening (this subject was subsequently discontinued from the study because he
did not meet enrollment criteria) and the cther subject had a minimally elevated
SGPT at screening (SGPT=37 U/L) and continued the study with mild increase in
SGPT (up to 3GPT=152 U/L) but no clinical sequelae [165:61].

Mo clinically relevant changes in mean values from pretreatment were
observed in vital signs, ECGs, physica! examinations or nasal examination results
for the pooled population or any of the demographic sub-groups.

8.2.5. CONCLUSIONS:

The finding of significant seasonal allergic rhinitis symptom decrease with
mometasone treatment, as compared with placebo confirms the results of other
studies, although the subject pollen exposure was less significant than
demonstrated in other studies. Overall, the objectives listed above were variously
met:

1. All mometasone doses (50, 100, 200, and 800 pg) showed better efficacy
than placebo at reducing the symptoms of SAR, in particular the nasal
symptoms associated with SAR.

Although the 50 pug and 100 pg doses of mometacone showed statistically
significanc efficacy compared with placebo in decreasing total nasal
symptoms of SAR, a numerically smaller decrease in symptom scores was
seen, particularly during the first week of treatment, compared to the 200
ug dose of mometasone.

3. The most appropriate therapeutic dose of mometasone is the 200 pg dose.

(5
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4 The 800 pg dose of mometasone did not ofter additional etfectuveness 1n
reducing symptoms than the 200 ug dose and may have been associated
with a higher frequency of adverse events (headache. pharvngits, and
epIStaxis),

5. Overall, all doses of mometasone were well tolerated
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%3 Trial C93-184. Onset of Action of Mometasone furoate (SCH 32088) nasal
spray (30ug/spray) vs. Placebo n Seasonal Allergic Rhinitis (SAR).

Principal Investigator: Robert B. Berkowitz, M.D.
Participating Centers: 3 U.S. Centers

8.3.1. OBJECTIVE:

l. To determine the onset of relief of symptoms of SAR following
treatment with mometasone nasal spray, 200 ug administered once
daily.

To further characterize clinical efficacy and safety of 200 pg of
mometasone used in the treatment of symptoms of SAR.

ta

8.3.2. DESIGN:

This was a phase III, randomized, double-blinded, multicenter, placebo-
controlled, parallel group 2 arm study of mometasone 200 ug qd vs. placebo,
adrainistered via nasal spray (2 sprays/nostril each moming) for 14 days.

5.3.3. PROTOCOL.:

8.3.3. 1l.a POPULATION:

Significan' entry criteria consisted of the following: (1) age = 12 years of
age, {2) demonstration of IgE-mediated hypersensitivity to an appropriate seasonal
allergen by positive skin testing via prick or intradermal testing. With prick
testing, wheal size must have been > 3 mm larger than diluent control, and with
intradermal testing, wheal size must have been > 10 mm larger than diluent control
(diluent not specified in protocol), (3) presence of symptomatic allergic rhinitis at
both screening and baseline with the symptom of nasal congestion rated by the
subject as at least moderate in severity (2 2, using a 0-3 symptom severity scale
where: O=none, 1=mild, 2=moderate and 3=severe symptoms) [175:23], the
subject-evaluated comoined total nasal symptom score rated to be at least 7, and
the physician-evaluated overal! subject condition rated to be > 2 (moderate) in
seventy (0-3 symptom scale: O=none, 1=mild, 2=moderate, and 3=severe
symptoms) [175: 19-20]. Based on the severity scale, subject scores for total nasal
symptoms (= rhinotrrhea + nasal congestion + sneezing + nasal itching) could range
from a value of 0-12,

8.3.3.1b. PROCEDURE:

After meeting the study entry criteria at the screening (Visit 1=Day 0) and
baseline visit (Visit 2, Day 1), study enrollable subjects were randomly assigned tc
1 of 2 treatment groups: (1) mometasone 200 pg qd or (2) placebo, admunistered
as 2 sprays/nostril evcry morning 1175:19-21, 177:668-680]. At the time of the
baseline visit, subjects also completed the SF-36 Health Survey-a quality of life
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assessment survey which was prospectively used to assess global functioning and
subject well-being [177:678, 692-693]. After randomization. subjects received 2
difterent types of diary cards: (1) the "usual’ type of diary card whizh was used to
record symptoms reflectively over the previous 12 hours along with recording of
any concomitant medications taken, and (2) a “special’ diarv card which was used
for the first 72 hours of treatmient to record (twice daily) the subject’s response to
treatment for each 12 hour time period (using a slight, moderate, marked, etc.
‘response to therapy’ rating system (score 1-5)) and the date and time (i.e. hour of
the day) that the subject first experienced noticeable symptom relief (*noticeable’
per the subject’s own subjective recording). Subjects who never noticed
noticeable relief during 'ne 72 hour period were to indicate this on the ‘special’
diary card [175:25]. For both diaries, symptoms were recorded in the a.m. prior to
dosing and in the p.m. approximately 12 hours after dosing. The scoring system
used to assess response to therapy was based on the subject’s status relative to the
baseline visit and employed a 1-5 scale (1=complete relief, 2=marked relief,
3=raoderate relief, 4=slight relief, and 5=no relief) {175:24, 177:684].

Subjects were prohibited from rescue medication use upon study entrv with
the exception of medium-mild potency (< class 4) topical corticosteroids for
dermatological use, topical antimicrobials, inhaled or oral beta-agonists as needed
for asthma, or theophytline; if on a stable duse before and during the study
[175:18,177:673].

On follow-up evaluation visits (Visit 3=Day 4, Visit 4=Day 8, Visit 5=Day
L5), rating of seasonal allergic rhinitis symptoms as per subject diary cards was
reviewed by the principal investigator along with symptoms observed at the time of
the visit and the overall condition of rhinitis was assessed. Response to therapy
was evaluated by the subject and investigator based on the 1-5 rating scale
[175:20-21, 177:681-€83]. At the final visit, prior to any procedures being
pertormed, a followup SF-36 *Quality of Life’ Health Survey was completed by
each subject. Safety evaluations were performed at each follow-up study visit
{175:25-26, 177:686-689).

The 1nitial pitmary efficacy variatle (which was later changed by the
sponsor prror to unblinding of subjects [175:34]) was defined as the time to onset
of relief, i.c. the first 12-hour interval during which ine subject experienced at least
‘moderate’ relief of nasal symptoms (defined as a score > 2 by evaluation of
therapeutiz response (1-5 score) rating system ¢*-cussed above) [175:24, 34-35,
177:691]. Using a log-rank test to compare the :wo treatments, a sample size of
90 subjects per treatment group, and an « level=0.05; a difference in onset time
between the two treatments arms could prospectively be detected with 90%
power, if the rates of onsct of symptom relief at 12 hours were 61% for the
placebo group and 77% for the mometasone group [177:692].

Reviewer’s Note: Subjects without at least moderate relief by the end of the
third day of treatment were ‘censored’ 2t 72 hours per the protocol [175:35,
177:691], i.e. these subjects were not used in the assessment of the primary
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efficacy variable or survival analysis [177:691). A major study flaw of the
latter method of ‘censoring’ which may enrich the study for subjects likely to
vespond to the study drug within the prospectively stated period of time, is
the inability to study subjects who take longer to respond or account for
those who do not respond altogether.

A change to the planned primary efficacy analysis was made by the sponsor
after the protocol was finalized. but before the data were unblinded which changed
the primary efficacy variable from the first 12-hour interval in which the subject
first experienced at least ‘moderate’ relief (therapeutic response score 2 3) to the
actual clock time (i hours) to the first experience of moderate sympiom relief
[175:34, 177:691]. This latter primary efficacy variable represents the endpoint
utilized in this review of study C93-184.

For the purposes of review of trial C93-184 this amended ‘time to onset of
relief” parameter was treated as the new primary efficacy variable. Total nasa)
symptom scores for days |-8 post-imtiation of treatment with mometasone vs.
placebo feor the efficacy evaluable population (ITT data not available in the NDA
submission) were also utilized in the assessmeni of onst of action of mometasone.
As these data were not “censored’, an assesstment of all subjects’ (responders and
non-responders) response to treatment could be determined.

Secondary efficacy vanables consisted of: (1) the raw symptom scores and
changes from baseline for the total nasal symptoms, total symptoms (nasal + non-
nasal), and individual symptom scores (averaged over the 14 day study period), (2)
subject and physician evaluated composite and individual symptom scores, and (3)
subject and physician evaluation of overall disease condition aad therapeutic
response, along with the proportion of subjects experiencing at least ‘moderate’
relief of SAR symptoms during the first 3 days of treatment with study drug
[175:35,177:69]. Baseline was defined as the mean of the respective symptom
scores for the baseline visit and 3 prior consecutive study days [175:32].

The study utilized a self-administered Short Form-36 (SF 36) Health
Survey to assess the subject's health-related quality of life (HQL) by eight
parameters: (1) physical functioning, (2) physical role, (3} bodily pain, (4) general
health, (5) vitality, (6) social functioning, (7) emotional role, and (8) mental health
[175:38). The HQL analysis for all eight HQL parameters included: assessment of
treatment group balance at baseline, within treatment comparisons for changes
from baseline to day 15/endpoint; and between treatment comparisons for day
15/endpoint and for changes from baseline to day 15/endpoint. The eight
parameters were rated on a scale from 0 (low) to 100 (high) [175:70]. This
analysis was performed on 189 subjects within the efficacy population (n=197)
using data collected at baseline (Day 0) and endpoint (Day 15 or last valid visit).
Inherent problems with this quality of life analysis which were addressed by Dr.
Robert Meyer (FDA Pulmonary Division, HFD-570) in a fax dated 09/09/96, were
the following: (1) lack of specifi ation a priori of the assumptions used in
conducting the assessment, (2) lack of a prospective definition of what measures
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constitute chnically relesant subject nmprovement as well as statistical
considerations tor multple companisons--instead relving on a S-pomnt ditterence
between active und placebo groups to support a chircally relevant improvement
[177:692]. (3) the generaiized nature ot the parameters measured. tmost of which
cannot be considered particuarly relevant to seasonal allergic rhinitis, per se). and
(4) lack of instrument validation ot SF-36 tor use in allergic rhintus. Given the
inherent weaknesses of the instrument chosen, the HQL was not evalusied as
supporting evidence tor the efficacy of mometasone.

8.3.4. RESULTS:

A total of 201 subjects were enrolled into the study, with | immediate
dropout post-randomization, leaving 200 subjects in the safety (intent-to-treat)
population. Three additional subject exclusions resulted in 197 subjects analvzed
in the efficacy population. For the ITT population, 101 subjects comprised the
mometasone group and 99 subjects comprised the placebo group [175:39].

The pooled demographic data ior the intent-to-treat (ITT) population
across the 5 treatment centers participating in the study showed comparable
chinical and demographic characteristics for both treatment groups, with the minor
exception of a slightly longer mean and median duration of SAR in the placebo
group {(mometasone group mean=16 years, median=15 years vs. placebo group
mean=19 vears, median=17 years: p=0.05) {175:41] and a slightly greatcr number
of female subjects enrolled (111 females, 89 males) [175: 41}, As seen in previous
mometasone trials in this NDA submission, the majority of enrolled subjects were
Caucasian (87-88%) [175: 41].

Again, of cencern in this study, and as noted in the other a'largic rhinitis
studies in this NDA submission was the lack of consistency of pollen counts across
treatment centers. All five of the five participating treatment centers demonstrated
tnadequate elevation of pollen counts for at least 1 of the 2 weeks of the study
duration [178:1939-1943].

Analysis of the prumary efficacy variable of time to onset of ‘noticeable’
relief in mometasone vs. placebo treated subjects via the log-rank test showed that
the mean and median (50%) onset time to relief of symptoms was 39.2 and 35.9
hours, respectively for the mometasone treatment group, compared to 53.4 and >
72 bours, respectively for the placebo treatment group (ITT population)
[175:239]. For the mometasone group, a total of 23 subjects (23%) were
censored (i.e. excluded) from data analysis due to lack of response by 72 hours,
and for placebo subjects, a total of 49 (50%) of subjects were censored from data
analysis due to lack of response by 72 hours. These results were similar for both
the ITT and efficacy evaluable subjects {175:119, 239]. A Kaplan-Meier plot of
onset of aciion of mometasone vs. placebo (ITT population) is represented in
Figure 1 below.
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Figure | Primary Efficacy Vanable (11T Population): Duration (in hour.) v
: v Efficacy f
onset of “noticeable’ reliet of SAR symptoms of mometasone vs
placebo treated subjects [175:239-240).
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[he special drary data (which also assessed only the non-censored subjects)
were analyzed via Fisher's exact test comparning the proportion of etficacy
evaluable subjects in each treatment group experiencing at feast moderate relief of
symptoms during the first 3 days of treatment. The proportion of mom:“tasone
treated subjects experiencing at least moderate relief was significantly greater
(p<0.01) than that of the placebo group at all ime points except the a.m. of Day 2
[175:47, 122]. A numerically greater percentaps of subjects in both the
mometasone and placebo groups damonstrated at least ‘moderate’ relief of SAR
symptoms during the p.m. recording, especially prior to Day 3 of treatment (no
statistical comparison of the a.m. vs. p.m. recordings performed in this study),
Nonetheless, these small numerical differences between a.m. and p.m. recordings
are unlikely to be clinically relevant after Day 3 of treatment based on the data
provided which is summarized in Table [.

Table I Percentage and Proportion of Subjects Experiencing at Least
Moderate Relief (Efficacy Population), [175:, 47, 122)

Mometasone Placebo *P-Value
(200 pg)

Day 1

—am

-om 28 4% (27/95) 12.6% (12/95) 001

Day 2

—am 29.2% (26/96) 16 8% (18/96) 013

-pm 41.2% (40/96) i 19 8% (19/96) <001

Day 3

-am 52 1% (50/96) 27 1% (26/96) <001

~pm 59.1% (49/83) 32.5% (26/80) «0.01

Dey &

~am 595% (47/79) 273% (2177) <0 01

-pm

* Frsners exad test.

Based on the data in Table I, at Dey 3 of treatment with mometasone, slighily
greater than 50% of subjects were shown to demonstrate at least ‘moderate’ relief
of SAR symptoms.

Review of total nasal symptoms for the efficacy population (ITT not
available in NDA 20-762) for Days 1-8 of treatment indicates that althcugh a
greater numerical decrease in the total nasal symptom score in mometasone treated
subjects was demonstrable by 12 hours post-initiation of treatment, as compared
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with placebo [ 175: 126], a statstucally significant mean change in the total nasul
symptom score for mometasone treated subjects, as compared with nlacebo was
only seen in the a.m. of Day 2--the 24 hour interval post-initiation of treatment.
More importantly. this decrease in total nasal symptoms was onlv consistently
statistically significantly lower for the mometasone treated subjects (as compared
with placebo) by the a.m. of Day 3, or approximately 2.5 days after initiation of
treatment [175:125}. After this time point, subsequent measurements of the mean
change in total nasal symptoms for mometasone treated subjects demonstrated a
statistically significant decrease, as compared with placebo. A summary of these
data are summarized for days 1-4 of the treatment period in Table II. below.

Regarding the mean change in subject evaluated total nasal symptom scores
for the day 1-15 interval (ITT population), mometasone treated subjects
experienced a -3.3 unit change (or 39% decrease) in total nasal symptoms from
baseline, compared to a -1.8 unit change (or 20% decrease) in total nasal
symptoms from baseline in placebo treated subjects (p=0.03 for mometasone vs.
placebo) [175:241]. These findings in subject rated total nasal symptom scores. for
mometasone vs, placero treated subjects are similar to those reported in the other
SAR studies in this NDA submission and support the efficacy of mometasone in
SAR treatment.

[ntent-to-treat (ITT) analyses for the secondary efficacy vanables support
greater efticacy of the mometasone treatment group compared with placebo for all
parameters listed with the exception of the total non-nasal symptom score and the
individual non-nasal symptoms (of eye tearing, eye redness, eye itching and
ear/palate itching) [175:241-288].

e s -.,-Y
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Table II Total Nusal Syvmptom Scores and Mean Change in Total Nasal
Symptom Scores for Mometasone vs. Placebo Treatment,
Days 1-4 Post-Imuanon ot Treatment (Etticacy Population)
[175 (25-126]
Momaetasone Placebo *P-Value
(200 pg)
Baseline
—-am 85 as 08z
-pm 82 86 o
Day -
—~am RAW
CHANGE -
-pm  RAW 69 79 001
CHANGE 14 07 009
Oay 2
l~am  RAW 7 80 001
CHANGE -13 06 001
~-pm RAW 64 71 C 06
CHANGE 18 A5 035
Day 3
-am  RAW 63 74 <01
CHANRE 22 11 <0
-pm RAW 586 68 001
CHANGE -26 18 005
Dey 4
~am  RAW 58 7 <01
CHANGE 7 14 <01
- m RAW 52 68 00l
- CHANGE 10 -18 005

pr

*£. dues are from 2-way ANOVA and LSMeans parrwiss compansons between nometasone treatment and

placebo.

‘DAY 1, pm score represents the 12 hour dosing interval.
'DAY 2. 8.m. score represants the 24 hour dosing interval
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8343 ADVERSE EVENTS:

I'wo hundred and one subjects (201) were randomized into the study and
200 subjects received the double-blind treatment (101 mometasone group subjects
and 99 placebo subjects) [175:39]. One subject received the first dose of study
medication and then was an immediate dropout with no follow-up efficacy or
safety data A total of 7 subicets (2 treoted with mamatacane an 1 S traaead 4 i
PoieCi jwonunilinued e study priot 1o scheduied compiction. 1 wo subjects
discontinued the study because of treatment failure, 2 subjects (in the placebo
group) discontinued because of adverse events, 2 subjects discontinued because of
noncomyliance, and 1 subject discontinued because of inability to meet study
chigibility requirements [175:67]. Of the 2 placebo group subjects discontinuiag
treatment because 01" adverse events (subject C93-184-03 #36 and #40), the cause
of discontinuation of treatment was the flu and upper respiratory infection,
respectively, which were felt by the individual investigators not to be related to
study drug [175: 671,

In peneral, the frequency of subjects reporting adverse events in studv C93-
PO AL L s W o e bl s 58T B o OCT IGOIIClAsONY Mlas, L he e |
frequently reported adverse event was headache, reported by 14°% of subjects in
the mometasone treatment group and 15% of subjects in the placebo group &
{175:63). Pharyngitis was reported in 4% of subjects in both treatment groups i“
[173:64]). Nasal burning was the third most commonly reported adverse event (3%
of subjects in both treatment groups) [175:64]. Of nc*» in this study epistaxis was
reported in < 1% of subjects treatad with mometasone, compared with 3% of
placebo subjects [175:64]. Epistaxis was subjectively rated as mild or moderate
and of short dwation in both treatment groups [175: 61-63]. No nasal septal
pertorations or ulcerations were reported in this study. Viral infections were noted
in 3% of subjects i tiic mometasone treatment group compared with 1% in the
i <ebo control croup [1/3:03] O cuse o moniliasis was fonnd i .-

e netasone gro v U Lone 10 tie plicebo control group [175:63). No serious
adve. e events or ~ubiject deaths were reported in this studyv.
Overall, no cnmcally reic, o L U Media Babuicany varaes o

laboratory shifts from pre-treatment to posi-ticatment were detected in either
treatment group. Reversible increases in SG( [ and/or SGPT were observed in 3
subjects. | from the mometasone treatment group and 2 from the placebo group
{175:68-69]. Of these 3 sudjects, one subject (C93-184-02, #27) had possibie
gallstone disease with exaccerbation requiring an ER evaluation and another
(subject C93-184-02, #35) had ingested alcohol during treatment with study drug
[175:69]. The third subic2t (C93-184-01, #28) developed an increasineg SGPT at
Visit 2 (duP ['=52), with increase in SGO1 to 76 U/L and increase ii. ~. | to
144 U/1. by Visit 5 [175:69]. Two days post-treatment, the subject’s LF1's
continued to increase (o an SCOT=101 U/L and An SGPT=376 U/L) but
eventually returned toward normal (SGOT=45 U/, SGI’T=96 U/1.) 3 weeks later.
The etiology of this subject’s LFT elevations was not determined.

No significant change in mean values from pre-treatment to post-treatinent
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unremarkable. No significant differen es hased on subject age, race, or gender
were noted in this study. although sume sub-groups (non-Caucasian and age 12-17
years of age) were too small in number to make meaninofiyf conclusions,

In summary, a revic 01 1ae salety data obtained during this study indicates
that mometasone was well tolerated.

8.3.5. CONCLUSIONS-

1 Mome1asone intranasal Spray treatment at 200 ug qd demonstrated a
statistically significant decrease in the total nasal symptoms for al] subjects
recerving mometasone treatment by 24 hours of tre:. tment, as compared
with placebo however this decrease was only consistently significant]y
lewer than placebo approximat.ly 2-3 days post-initiation of treatment with
mometasone (the a.m. of Dav 3;.

- brcichment for ometasone treatment responders by censonng those o
subjects who did not deronstrate a subjectively ‘noticeable’ response tof
mometasone treatment by 72 hours of treatment indicates that of these N
‘responder’ subjects, a statisticaliy significant number ¢f mometasone [
treated subjects had 2 consistently ‘moderate’ fesponse to trestment by 36
hours of treatment,

3 Mometasone treatment at 200 e, id was well tolerated and did not reveal

any new safety concerns, as corpared with placebo treatment.

APPES =< v e
G OKIGEAL

Lol ol B o T o IR R
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8.4 Trial 192-200. Efficacy and Safety of Mometasone Furoate (SCH 32088)
Aqueous Nasal Spray in Seasonal Allergic Rhinitis (SAR).

Principal Investigator: 19 international investigators.
Participating Centers: 19 international centers.

8.4.1. OBJECTIVE:

l. To determine the efficacy of a 4 week course of therapy with mometasone
at 2 dose levels: 100 and 200 ug qd in the treatment of SAR, compared
with placebo.

2. To determine the efficacy of mometasone 200 pug qd compared vnth

beclomethasone dipropionate (Beconase) 200 pug bid (=4uUu pg qd) in the
treatment of SAR.
3. To further characterize the safety profile of mometasone nasal spray.

8.4.2. STUDY LS

This was a phase III, randomized, multi center (intemational), double-
blind, double-dummy, placebo-controlled, parallel group design of two doses oi'
mometasone nasal spray administered via nasal spray for 4 weeks in subjects V*lth
SAR.

8.4.3. PROTOCOL

8.4.3.1.a. POPULATION:

The significant entry criteria were: (1) age > 18 years, (2) Positive skin
(prick or intradermal) test results to the appropriate seasonal allergen (grass and/or
tees). confirmed by a wheal size = 3 mm larger thar < - - control [201:824-825],
a.tyag rating of overall disease as at least moderate 10 severity (2 2 on a 4 point

~with a combined nasal symptom score of . © ' ~agal congetioa rine pro
Giovr haode by WG L vuace o iCAsl IOdece C ik Sevelily L2 cjdl ooy e
sereenine and booeline Coair e DR evmine s wegle [1691S 1750
S ),

‘The pooled demographic data across all treatment arms for the intent-to-
treat (ITT) population (n=497) showed no statistically significant differences
among the treatment groups for any demographic parameter [199:51]. Again the
majority of subjects in each treatment arm consisted of male and Caucasian
subjects. Most subjects did not have a concomitant hist~~ of either asthma or
perennial rhinitis.

In terms of symptom severity ..: naseline wiiic.i ¢ od the scoring system in
section 8.4.3.1.b. below to rate the overall SAR condition for efﬁcacy evaluable
subjects, n=477, (ITT population data not available in sponsor’s submission for
lhlS vanable) [199:49-50, 290], most subjects (78%: 373/477) had SAR of

pooDrall T ouvatity as deteinnned Gy e poneipal mvesi cator. The proportion of
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subjects with ‘severe’ disease was slightly higher (28%; 34/122) in the
mometasone 100 ug group, as compared with the other 3 treatment groups (17-
23% range) [199:50, 290]. Subject seif-rated scores (also the overall SAR
condition endpoint for efficacy evaluable subjects) paralleled physician rated
scores, albeit with a slightly greater percentage of subjects in the mometasone 100
pg qd group reporting ‘severe’ overall condition of SAR [199:322]. Baceline total
Ndsdl syptom scores tor tie b 1 popuiation revealed hittle numerical dinicrence
between the 4 wreatment groups which was not found to be statistically significant
[199:272). In summary, using these 3 variables, SAR symptom scores at baseline
(pre-treatment) were not significantly different for the 4 treatment groups.

8.4.3.1.b. PROCEDURE:

An outline of the study procedure and evaluations at each study visit is
summarnzed in Table 1 of the NDA submission for study 192-200 [199:16].

After meeting the study criteria at the screening (Visit 1) and baseline visit
(Visit 2, Day 0), study enrollable subjects were randomly assigned during the
baschne visitin a L1l ratio to one o2 e four realine il aris, giveil ivovas
medication cards and given diaries in which to record any adverse events and tog
rate on a twice daily basis the 8 allergic rhinitis symptoms: rhinorthea, nasal &
congestion, sneezing, and nasal itching (nasal symptoms); eye itching/burning, ‘:'
tearing of eyes, eye redness, itching of ears and/or palate (non-nasal symptoms):
according to the 0-3 symptom severity scale described in previous mometasone
SAR studies [199:32]. Subjects were prohibited trom all rescue mediation use
upon study entry (baseline visit) with the exception of loratadine, given as a
maximum dose of 10 mg po qd [199:22; 201:829]. Of note, the following
medications were permitted for subject use during the study: mild or low potency
topical corticosteroids for dermatological use, topical antimicrobials, inhaled or
oral beta-a - nists as no 20d for asthn..; or theopayiline, if vn a stable dose beiore
and during uie study, . suline eve drops o needed, for L. el Tove
symptoms [19°:27; 201:814, 819].

Because the mometasone anc . ... ... . R
i pearance, a double-dummy study desion wosused and es h bt
matching placebo. Therefore, v.*ile - o0 received bt of diffrer:
appearance, they did not know whether botties contatned active substance or
placebo. Each subject received 16 sprays per day (2 sprays per nostril from each
of two a.m. bottles each morning and two sprays in each nostril from each of two
p.m. bottles each evening) [199:18-19, 23-24],

During evaluation visits 3, 4, 5, 6, and 7 (Day 4, Dav 8, Day 15, Dayv 22,
and Day 29, respectively), the overall condition of allergic rhinitis was assessed by
the investigator and subject [201:812, 829-833]. This evaluation was to include
the entire time period since the previous visit, up to and including the current
observation. Response to therapy was evaluated by the investigator and the
subject, based upon the subject’s status over the prior 72 hours as well as the
evestieator’s ohservations ¢ the study vl 5 using the scale defined in Section
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3.4.2. of the NDA submission [199:33].

The primary efficacy variable was the mean change in the a.m. and p.m.
combined physician evaluated total nasal symptom score {thinorrhea + nasal
congestion + sneezing + nasal itching) over the first week of treatment (from
baseline to Day 8 (Visit 4)) [199:31: 20:840-841 ]. For physician evaluated
assessments, *baseline’ in this protocol was defined as the data obtrined on Vicjt 2
(taschne). Secondary citicacy variables of interest consisted of nasal congestion
and the total symptom score [199:31].

Again noted in this study, as in the sponsor’s other SAR studies, was the
lack of consistency of total pollen count elevation in the majority of the study
centers (noted in 12 of the 16 centers that submitted polien count data: 192-200-
01,-03,-04, -05,-10, -13, -15, - 16, -17, -20, -22, -23) [205:3890-3095]. This
was similarly noted in the analysis of tree, grass and weed polien for the respective
centers [205:3906-4022].

8.4.4 RESULTS

A total of 501 subjects with seasonal alleryic rhinitis wers crralied inco the
study, with 4 immediate dropouts, resulting in 497 subjects randomized (o receive
1 of the 4 treatments in the double-blind period. &

In physician evaluated total nasal symptom scores for the ITT populatio'f
(the primary efficacy variable), at most time points, both mometasone treatment
groups (100 pg and 200 pg) were sigrificantly more effective than placebo
(p<0.C1). For the mean change in the physician evaluated total nasal symptom
score from baseline to Day 8 in the pooled ITT population, the mean decrease in
total nasal symptems from baseline for subjects receiving mometasone 100 pg was
-4.3 units (52% decrease) in total nasal symptom scores), compared with a -4.7
unit change in total nasal symptom scores (58% decrease) for subiccts receiving
monictaseiie L0V 1 2, @ -4.7 unit change (59% decrease) in total nasal symptom

€ .nsubjects receiving beclome -~ and ¢ -0 4 unit chanae (35%
decrease) in total nzsal svmnror- scores in tie placebo group [199:272]. These
results were sitilar to tl, S A Coea 100244
and in general throughout tiw -.ady, the twe populici ons £a% . oiiia tes. s for

the same parameters tested, when so done The oqennicane 2000 o trar g
group showed a numerically greater decrease in symptom scores than the
mometasone 100 pg treatment group during the first week of treatment. No
statistically significant difference was shown between either doses (100 or 200 Mg
qd) of mometasone and the active comparator, beclomethasone, with the exception
of the Day 15 and Day 22 timepoints for the mometasonc 200 pg qd dose vs.
beclomethasone comparison {199:272]. The clinica significance of this finding is
unclear given that no statistical significance was demonsirated between
mometasone 100 ;g qd and beclomethasons treatment at all troesoiva [1e . 2720
Efticacy results for the primary efficacy variable in the ITT population a.e

...... -‘.p-"v,,‘f! j“" Teiyla
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Similar results were noted in the physician's evaluation of subject
therapeutic response [199:74] and the subject’s overall evaluation of the overal}
condition of SAR [199:71-72] in efficacy evaluable subjects (ITT pepulation data
not available)--the mometasone 100 pg treatment group was not statistically
significantly different from the mometasone 200 pg treatment group at Day 4,
however the mometasone 200 g treatment eroun was nuraerically superior
Addiuonally, the mometasone 200 pg treatment group showed greater etticacy
than beclomethasone at Days 15 and 22 (p=0.05 and p=0.04, respectively)
[199:272]. Similar results for the ITT population were shown in the analysis of
physician evaluated total symptom scores (nasal + non-nasal) [201:1013] and the
nasal congestion score {201:1016].

Review of the total nasal symptom scores from the subject diaries for the
efficacy evaluable population (ITT data not available) showed that by Day 4 of
therapy, the a.m. diary data for the two mometasone treatment groups and the
beclomethasone treatment group demonstrated significant efficacy as compared
with placebo. thus supporting maintenance of activity durine once dailv dosing of
Huvsaclasulie aid IWice daliy DECIVILCINUSONE WedlLenl | Y104, 270, 298],

Analysis of a.m. vs. p.m. subject diary total nasal symptom scores for the 2
mometasone treatment groups indicates that pricr to day 5 of treatment a f‘r
numerical difference of 0.4-0.5 between the a.m. and p.m. total nasal symptomj
scores (with higher symptom scores in the a.m.) was detectable [199:276, 278].
Only after day 5 of mometasone treatment were minimal numerical differences
noted in subject rated total nasal symptom scores between the a.m. and p.m.
reflective recording. Statistical coinparisons were not performed on the a.m. vs.
p.m. scores. Beclomethasone treatment demonstrated a simiilar pattern of total
nasal symptom difference for the am. vs. p.m. total nasal symptom scores,
however these approached identity (0.1-0.2 difference in scores) on the Dav 3
Too g, s pesling a some catfaster. ool oo Cactivity in
- _.omethasone treated subject: [199:27:

While no formal statistic. ' analysis of re. ue medication use were
pertormed by the sponsor, overa.. - "' of subjerts in the ITT population used
rescue medication at least once. luc :.:tes of rescue medication used in the ITT
population were 40%, 34%, 35%. ar ' <4%, respectively for the mometasone 100
Hg group, mometasone 200 pg group, the beclomethasone group and the placebo
group [200:401]. Rates of rescue medication use in the efficacy evaluable
population were very similar to those for the ITT population [200:400].

In summary, the lower rate of rescue medication used in the mometasone
200 ug qd group vs. the mometasone 100 pg qd grovp sugcests that mometasone
200 ug qd was more effective in conurolling SAR symptoms than mometasone 100
ug ad.

]

8.4.4.3. ADVERSE EVENTS

For the safety population, 126 subjects received 100 pg of Mometasone,
125 subjects received 200 pg of Mometasone, 125 subjects received
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beclomethasone, and 121 subjects received placebo. The incidence of adverse
events was greatest in the beclomethasone-treated subjects (49% or 61/125
subjects) {199:79]. The two mometasone treatment groups and the placebo
treatment group had similar incidences of adverse events. Adverse events were
reported by 44% (56/126) of subjects treated with 100 g of mometasone, 46%
(57/125) of subjects treated with 200 ;1o of moretasone. and 45% (55/171) of
subjects in the placcbo group [199:79). 7

The most frequently reported adverse event was headache; reported in
13% (16/126) of subjects treated with 100 pg of mometasone, 17% (21/125) of
subjects treated with 200 pg of mometasone, 17% (21/125) of subjects treated
with beclomethasone, and 13% (16/121) of subjects in the placebo group. The
second most frequently reported adverse event in this study were gastrointestinal
system disorders (dyspepsia, nausea, etc.). These were reported more frequently
in the mometasone 100 pg group (12% or 15/126 subjects) and the mometasone
200 pg group (9% or 11/125 subjects), as compared with the beclomethasone (6%
or 7/125 subjects} or placebo treatment groun (5% or 6/121 subiects). Pharyngitis
was the third most commonly reported adverse event; reported in 4% (5/126) o*
subjects treated with 100 pg of mometasone, 6% (7/125) of subjects treated wit
200 ug of mometasone, 6% (8/125) of subjects treated with beclomethasone,

4% (5/121) of placebo subjects. Epistaxis was reported by 3% (4/126) subjecu}’
treated with 100 pg of mometasone, 8% (10/125) of subjects treated with 200 pg
of mometasone, 7% (9/125) of subjects treated with beclomethasone, and 3%
(4/121) of placebo-treated subjects. And finally, nasal burning was reported by
7% (9/126) of subjects treated with 100 pg mometasone, 3% (4/125) of subjects
treated with 200 pg of mometasone, 4% (5/125) of subjects treated with
beclomethasone, and 5% (6/121) of placebo-treated subjects [199:79-82).

Infections overall were infrequent in all treatment groups with -~ highest
pereetiage 0 viva infectivns reported in the placebo group (4%) [199:81). Otitis
media was reported in 2% of subjects in the mometasone 100 ug group and in
rone of the other three trevtment pronns 1199-211 Sinusitis was reported in 2%
SUDI L LG 0 WdSONC 1 a1l 250 jjects in the n.ometasone .
ng Lainenty oo oo siGjedts i ihe beclomet cone treatment eroup and 160 o1
subjects in the plucebo group [200:408). Urini:- tract infection was reported in
2% of subjects in the beclomethasone treatment group and in none of the other
three treatment groups [199:82]. No cases of nasal septal perforation were
reported.

Of subjects who discontinued treatment (67 total), a greater proportion of
placebo-treated subjects discontinued treatment (11% of total subjects) due to
treatment failure as compared with the three active treatments [199:52]. A total of
15 subjects discontinued treatment due to adverse events (4 treated with
mometasone 100 pg, 5 treated with mometasone 200 pg , 6 treated with placebo,
and none treated with beclomethasone) [199:92-93]. Most of the reasons for
discontinuation were unrelated to mometasone treatment [199:93] but one adverse
event “possibly’ related to mometasone treatment (the 200 pg q¢ vroup) in 2
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subjects was headache {199:93]. Only one serious adverse event was reported in
the ptacebo group (elective surgery for varicose veins) and was not related to
treatment {199:79]. There were no clinically relevant changes in laboratory tests,
vital signs, or ECGs in subjects treated with either dose of mometasone [199:79].
No subject deaths were reperted.

540 CONCLUSIONS:

1.

Mometasone 100 pg and 200 pg, administered once daily as a nasal spray,
was more effective than placebo in decreasing the nasal symptoms of
allergic rhinitis. Mometasone 200 pg qd provided a greater numericai
decrease in the total nasal symptom scores than mometasone 100 pg qd
during the first 3 weeks of treatment.

Mometasone 100 pug qd and 200 pg qd are comparable in effectiveness to
beclomethasone 200 pg bid (=400 pg qd total dose).

Subjects in the mometasone 100 pg qd and 200 ug qd treatment groups
tended to use rescue medication less frequently than the placebo eroun.
Momelasone treatment (at bols 10U pg Gd and 200 pe gdj appearca w ‘
demonstrate consistent efficacy for the 24 bour duration for the majorilyf,of
study subjects after 5 days of treatment.

Mometasone 100 pg and 200 pg qd were well tolerated.

PRV Lm

APPEARS TH!S viaY
LEONMEE

APPEAPS THIS Wpy
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8.5.  Trial 194-001. Efficacy and Safety of Mometasone furoate aqueous nasa'
spray vs. placebo and vs. tluticasone propionate (Flonase) in seasonal
allergic rhinitis (SAR) patients

Principal Investigator: Michel A. Drouin, M.D.
b prabilg Cellicds. o Cdllddaail Celler s,

8.5.1. OBJECTIVE:

I 10 evaluate the efficacy of a 2 week course of mometasone aqueous nasal
spray 200 pg qd vs. placebo and vs. tluticasone 200 pg qd (the active
comparator).

2. To evaluate the safety of mometasone aqueous nasal spray 200 pg qd.

8.52. STUDRY DESIGN:

This was « "hase lii, rancomized, multi center, parallel-group, double- i

blind, double-dummy, active- (fluticasone) and placebo controlied trial of g,

mometasone 200 pg qd, administered via nasal spray for 14 days (2 weeks), to r

subjects with seasonal allergic rhinitis (SAR).
8.5.3. PROTOCOL

8.53.1a. POPULATION

Significant entry criteria consisted of the following: (1) age 2 12 years of
age, (2) presence of IgE-mediated hypersenbitiviiy to the appropriate fall
«*ronllergen, as demonstrated by a positive shintestvi ¢ k(2 3m-  ciameter
l.. . than diluent control) or intradermal skin 'ost (o 7 mun in diamet. . larger than
dil 1t control; diluent not spe-ified in the protocol) [21 5:605}, and (31! 1story of
atlcast moderat " nsciccnily ood baseline vid as 0o e
congestion and 1. ciner nasal symptom scors rated w iLd.\I SN T ESCSU Y
{2 2 on a 0-3 scale), a combined nasal sympiom score of z 6, und a rating ot the
overall condition uf rhinitis, as assessed by the principal investigator, as at least
moderate in severity [213:20, 215:613, 615].

The treatment groups in this study were comparable with regard to
demographic and disease characteristics [213:41] with the minor exception of a
greater mean <ubject weight of 70.2 kgs noted in the age 12-17 fluticasone 200 pg
treatment arm, as compared with a respective mean subject weight of 60.1 kgs and
62.1 kgs. for the uge 12-17 subset of the mometasone and placebo group
[214:561). A slightly greater number of males than females were enrolled in ail
three treatment arms. The majority of subjects were Coucasicn. Gruuier than £
(56-A190Y ot arhincte did por b B af perennial aliereic rhinitis [213:41 |

voodlosecataed v ois i the fluticasone and paceow groups
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(25% and 23%, respectively) rated their SAR symptoms as being ‘severe’,
compared with the mometasone treatment group (18%) [213:44].

8.33.1b PROCEDURE:

After meeting the study criteria at the screening (Visit 1=Day 0) and
haseline visit (Visit 2=Dav 1), sty enrollable sihiscte wars rapdamle oo 1
vl ol Wree reatmnent groups: (1) mometasone 200 pyg qd, or (2) tluticasone 200
kg qd, or (3) placebo. The treatrent was administered as 2 sprays/nostril from
each of 2 bottles (double-dummy design) once daily in the morning [213:14,
215:604]. At the time of the baseline vis™, subjects also completed the SF-36
Health Survey-a quality of life assessment surve, which was prospectively used to
assess global runct:oning and subject well-being [213:38, 215:659-664]. This
survey was also used in the SAR tnal C93-184. Because the SF-36 Survey is not a
validated instrument for seasonal allergic rhinitis and analyses were performed
post-hoc by the sponsor, the SF-36 survey was not included in the efficacy review
of this trial.

«tter study randomization, subjects received two ditterent types i Gy
vards: (1) one 1n which clinical symptoms were recorded twice daily at the same
time of the day (each a.m. and p.m. prior to administration of study medncatlonf'
and (2) a rescue medication diary card in which the amount and time of rescue ‘
medication use was recorded, in addition to the severity of the symptoms just prior
to taking the dose [213: 21, 215:614, 617]. No rescue medications were allowed
after study screening with lhe exception of loratadine (the designated ‘rescue
medication’). A maximum dose of loratadine 10 mg po qd was allowed per
subject [213:21, 215:608-609, 617]. Other medications permitted during the study
consisted of: saline eye drops, mild potency topical corticosteroids, systemic
nmthms if on a stable dose 1 month prior to study ¢:.try, inhaled or oral beta-
Lo oo o ¢ asthma; or theophylliine, ifon o+ hle dose before and
duiaiy ooostudy oo 19, 215600

Om follow-un evaluation visits (Visit 3=Dav 4_ Visit 4=1> + R Vicir $ “Nay
L2)y iy CATUS WOTC TEVICWEG . . DA sYMPloms |<i. .1 /=619, bo=|. Based on
svmptoms observed by the princinal investigator at the time of the visit and review
Ci e subpect’s duary, the subject’s overail condiion of SAR was assessed.
Evaluation included the entire time period since the previous visit, up to and
including the current observation. The subject’s overall condition was rated as in
all other SAR studies in this submission on a 0-3 scale [213:23-24, 215:620-621).
The subject’s response to therapy was evaluated by the principal investigator and
subject. hased on the subiect’s clinical status over time since baseline using  1-5
scale (1o oo ftors compliis el e s b IS 28
final visu, subjects underwent a nosal examinauon and completed a 1oliow-up Sk-
36 ‘Quality of Life” Health Survey. Safety evaluations were performed at each
tollow-up study visit {213:22, 24-27, 215:624-626, 634].

The primary efficacy variable was defined as the mean change from
baseline in the subject’s total nasal symptom score (composite score of: rhinorrhea
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+ nasal congestion + sneezing + nasal itching) over the 15 day study period using
diary data (a.m. and p.m. scores averaged) for the intent-to-treat population (ITT)
{213:35-36, 215:629]). The comparison of mometasone vs. placebo was defined as
the primary comparison of interest. ‘Baseline’ was defined as the mean score
{(a.m., p.m., or combined a.m. and p.m.) on the day of the baseline visit and scores
from the 3 prior consecutive davs [213:37).

b tiihs Sty Wi Lalent--tieat poputalion and the elicacy evaluable
population were almost the same [213:39, 215:844). None of the subjects were
excluded from the efficacy evaluable population and only a few visits and the
corresponding diary data were invalidated [215:844]. Nonetheless, ITT analysis
was performed only for: (1) the primary efficacy variable and (2) the physician
evaluation of total nasal symptoms [215:844].

Vor subjects who took rescue medication between study visits, the last set
of symptom scores recorded in the rescue medication diary prior to using rescue
medication were considered by the sponsor as the appropriate evaluation of
symptoms for the next 24 hour period and thus re~laced the corresponding scores
in the regular diwy 101 tue uppropriate 24-hour period in all analyses and
summaries of symptom scores {213:30). _

Secondary efficacy variables consisted of the following: (1) the raw scofe
for thc pnimary efficacy variable, (2) raw scores and changes from baseline for Fll
other subject-evaluated composite and individual diary symptom scores, (3)
physician evaluated composite and individual symptom scores, (4) subject and
physician evaluations of overall disease condition, and (5) subject and physician
evaluation of the subject’s therapeutic response [213:36, 215:630].

{

.54, RISULTS:

PRSI hjects with SAR were enrolled into the study, with 2
LImediale ¢ opuais, icaving 311 subjects i: 1~ Ti i population; 104 subjects each
received mometase- - or fluticasone treatment '*nd 103 subjects rcccwcd placebo.

Analy... e pri : T e Tt
change in the subju.t s tota. ... : N PP
Days 1-15) showed that both mo: =t e o0 iuticase:

effective than plicebo in dccrcasmg total nasal symptoms vt SAK (p <u.ul)
[215:855]. In mometasone treated subjects, the total nasal sympiom score for the
day 1-15 interval decreased by 2.8 units (-36% change), compared with a 1.0 unit
decrease (11% change) in placebo treated subjects [215:855). In comparing the
response of the primary efticacy varinhle for the two active treatmente Totienene
was significantly nore etlective than mometasone (p=0.03) [215:87 .. 1 ne iean
decrease in total nasal symptom SCOPESpays 1.15 for thc momctasone trca(mcnt
groupwas 3 . oo o AR
svmptom scores) tor the ﬂullcabom treatment proup, md an 11% dac-'-w. fnr the
plecebo proun [21T8-R581 Canararns anal Wirbe e e :

SCOLES b suly o ntinies HULC Sl a0y ehvattanad popiation contimicd tindings
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noted in other SAR studies in this submission; namely, that mometasone
demoustrated clinical etficacy when administered once daily [213:155, 165, 175).

Analysis of the secondary efficacy vanable of the physician evaluation of
subject total nasal symptom scores for the ITT population showed that both active
treatments (mometasone and tluticasone) were more effective in reducing total
nasal svmptoms than placebo (p < 0.01) at all studv visits (Day 4, 8, 15. and
Chategrny gm i oV L UUCASONE Ucdiiivin gluwp wso demonstrated a greater
mean change in total nasal symptoms as compared with the mometasone treatment
group (p s 0.03) for all study visits except Day 4 (p=0.28) [215:856). These
results are consistent with those observed in the primary efficacy variable analysis
and the secondary etlicacy variables of subject and physician evaluation of total
svmptom scores [213:50-52, 190, 195, 227].

Results for the secondary efficacy variables of individual nasal symptoms
tor the efficacy evaluable population are summarized in Table 14. of the NDA
submission [213:53]. In contrast to the other SAR studies in this submission, in
trial [94-001, the greatest mean percent change for both active treatment groups
WMl Lot Lo asal sy inptoms of sneezing and nasal itching (48-59% decrease
for the symptom of sneezing in the mometasone group and a 29-54% decrease br
sympte of nasal itching in the mometasone group) {213:203-205, 206-208, 228,
224, 22:,, 231), rather than rhinoithea and nasal congestion [213:53, 197-199, [
200-20., 221, 222, 229, 230]. For all four nasal symptoms, both active treatments
demorstrated greater efficacy which was statistically significant compared wit::
placelo, with the fluticasone treatment group showing a greater numerical
decrease in each individual nasal symptom, as compared with the mometasone
treatpient group,

For the total non-nasal symptoms, somewhat discordant results were seen
tn subject vs. physician rated symptoms. A statistically significant decrease was
noted in the mean change 1n the a . ard p.m. combined total w4 individn. non-
nasal symptoms noted tor the DL 3-17 of the sub L pooled diary daa (p <
0.01)[213:192, 209, 212, 21>, 18], whereas statistical significnnce was not
o Lo ot tasone and placebo group in we paysician
Cyvaluated o vaal v [ 2130193, 226, 232-235].

And tinally, the secondary efficacy variables of subjei: . phuvsiciar
evaluation of the overall condition of SAR and the subject and physician evaluation
of subjects’ therapeutic response to treatment supported greater efficacy of the
mometasone and fluticasone treatment groups [213:53-61, 237, 262).

An evaluation of rescue medication use in all three treatment groups
indicates that more subjects in the placebo group used rescue medication (60/103
subjects or 58%) than the mometasone (49/104 subjects or 47%) ¢r fluticasone
trectntgroup. (41000 7 sl o +2%) [217:2185-21b0f. Fuithermore, of
these subjects, those in the pi:cebo group tended to use rescue medication more
trequently than in either of th'c two active treatment prouns [217:2185).

A linaliy, interms of the ragweed pollen counts recorded at the study
centers tor this tnal, overall, 1 sonable elevations in the pollen count were
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observed in 7 of 8 centers, with only one center (194-001-03) demonstrating a
period of insignificant pollen elevation during the first week of the study
[217:2164).

8.5.4.3. ALVERSE EVENTS:

The safety analysis was based on 311 sublects in the ITT pornalation: 10!
subjects wete teaied v L uciaouie o Liltitasulic dnd (U sii by Were
treated with placebo. Adverse events were reported in 46% of subjects in the
momelasone treatment group, 38% of subjects in the fluticasone treatment group,
and 40% of subjects in the placebo group [213:62]. Most adverse events were
mild to moderate in severity. Of subjects discontinuing treatment due to adverse
cvents (4 total), nons were in the mometasone treatment group [213:71).

Similar 10 the findings in other momete. ..e studies of the SAR population,
the most frequent adverse event in all three treatment arms was headache; reported
in 13% of subjects in both the mometasone and fluticasone treatment groups and
21% of subjects in the placebo group [213:62, 64]. Coughing was reported by
7% of subjects in the v oL 2R Plud], 0% ol sibyects treated witl,
fluticasone, and 14% ot subjects trt.altd with placebo. Pharyngitis was reported in
7% of subjects in the mometasone treatment group, 3% of subjects in the f:
fluticasone treatment group and 4% of subjects in the placebo treatment group |’
[213:64]. Epistaxis was less prevalent in this study as compared with the other’
SAR studies in this NDA submission; with 2% of subjects in the mometasone and
tluticasone treatment groups and 1% of subjects in the placebo group reporting
cpistaxis [213:66]. There were no reports of nasal septal perforation in any of the
three treatment groups, however nasal ulcers were reported in 1 subject (sub,cct
194-001-04, #003) in the mometasone 200 g treatment group on visit 4 of the
stedy 21702102  and 2 sul cots (subject 194-041-04, %016 and #038) in the
Lwvastias o, Uvaln T roup, on visits S and 4, respective 17010
2H0]. Noder' werere; ied inany of the three trestment proe .

in terms ol indection, 2% ot supjects in the mometasone and placehn
treatment groups reported viral infections, whereas no subjects in the flu....
treatment group reported © oot T ]

No clinically relevaii cianges 1rovite s, paysico! exam, ECG
laboratury tests from pretreatment were noted in any 67 the three treatment
groups. Flag shift distributions of laboratory values failed to reveal any significant
patterns of change. Two subjects were noted to have elevations in SGPT (1 in the
fluticasone group and 1 in the placebo group) but these were felt to be related to
alcohol consumption [213:72].

8.5.5. CONCLUSIONS:

l. The results of this study support the safetv and efTicacy of mometasone 200
g G tor the treatment of sympioms of seasonal allergic rhinitis, as
cormomedwith placeho
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2. While not a primary comparison, this study also showed that for most
study visits (exception Day 4), fluticasone 200 ng qd was significantly
more effective in decreasing the symptoms of SAR than mometasone 200

HE qd.
3 More subjects in the placebo treatment group tendcd to use rescue
. medication and *" - nded to use ppore e 0 :

the mometasone or Ilulu.dsone treatment gmup.
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8.6.  Trial C94-145. Safety and Efficacy of Mometasone furoate nasal spray
with the addition of Loratadine vs. Placebo in the treatrient of seasonal
allergic rhinitis (SAR).

Principal Investigator: Robert Anolik, M.D.

Pavondpoecag Lehildds: de L., centers.,

8.6.1. OBJECTIVE:

l. To evaluate the efficacy of a 2 week course of mometasone aqueous nasal
spray 200 pg qd vs. loratadine 10 mg. po qd plus mometasone 200 pg qd,
vs. loratadine 10 mg. po qd alone, vs. placebo in the treatment of

symptoms of SAR.

2. To evaluate the safety of mometasone aqueous nasal spray in the treatment
of symptoms of SAR.

3. To characterize the bioavailability of mometasone 200 pug ad in subjects

BN

8.6.2. STUDY DESIGN:

‘This was a Phase Ill, randomized, multi center, double-blind, double-
dummy, placebo-controlled trizl of mometasone treatment in subjects with
seasonal allergi~ rhinitis (SAR). Subjects received study drug for a total duration
of 2 weeks.

TS

8.6.3. PROTOCOL:

§.63.1.a FOPULATION: _
Hicant entry crmrla comaisted ot the foilow v (D) o » 12 year:

. ;:‘k ) ool ”1 7 " Ull Il dlaitu hopwo o [l\lt\

local seasonal allergen (grass andsor trees but mdwxdual species not specnfied in

POl . Lt inlyearof

the prick iesting muthod (z 3 mm in diameter tighosaiine diluent control) [lb\ P
23, 188:1023], 13} history of at I7ast moderate SAR symptoms on screenino o
basehne visits, as determined by a nasal congestion score at least moderate in
severity (score 2 2), a nasal symptom score > 6, a non-nasal symptom score 3 5,
and a combined total symptom score > 11 [185:12, 188:1023], and (4) lack of
clinically significant abnormalities, including disturbances in conduction and
rthythm, or QT, > 420 msec cn the subject’s screening ECG [185:14, 188:1024].

8.6.3.1.b. PROCEDURE:

A summary of the ~tudy procedure is provided by the sponsor in Table 1.
of Trial C94-145 1n the NDA submission [1885:13, 188:1053). Between the
screenmg and basclme visits, study subjects entered a study run-in phase lasting 3-

Coat e i they toecived a diary card on which to record their
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clinical symptoms reflectively over the peevious 12 hours (rhinorrhea, nasal
congestion, sneezing, nasal itching, tearing and redness of eyes and itching of
ears/palate) twice daily at approximately the same time of the day (each am. and
p m.) and any adverse events incurred during this period [185:24, 188:1022,
1034).

After meeting the studv entrv criteria ot the «reening (Vie 12 my )
baseline visit (Visit 2=Day 1), study enrollable subjects were rdqdomlv assizned in
a 1:1:1:1 ratio to one of the four treatment groups: (A) mometasone 200 pg qd +
loratadine 10 mg po qd, (B) mometasone 200 pg qd, (C) loratadine 10 mg po qd,
and (D) placebo {188:1022, 1030, 1035, 1047].

At the timme of screening, in addition to routine screening laboratory tests,
subjects at study sites C94-145-02, -03, -04, and -013 had blood drawn (10 m!) for
the purpose of measuring plasma concentrations of mometasone, loratadine, and
the metabolite of loratadine [185:24, 188:1033, 1040]. Blood for pharmacokinetic
studies was obtained pre-dose and at 5 minutes and 1 hour after dosing.

Mometasone treatment was administered as 2 sprave/nostril in tha a m far
the two rezunient groups that received momitasone. A doubic-duiiiny © sign
using 2 maiching placebo nasal spray and placebo tablet was employed becauseg)f
the additional loratadine and loratadine + mometasone treatment arms [185: 16]x
Subjects were blinded to which bottles or nasal sprays contained active substan*:e
or placebo [188:1043].

After study randomization, subjects received a new diary card on which to
record their clinical symptoms reflectively twice daily at approximately the same
time of the day (each a.m. and p.m. prior to dosing with study medication) and any
adverse events incurred during the study [188:1036-1037). Rescue medication use
was not allowed after study screening. Medications allowed during the study
consisted of: over-the-counter {OTC) pain medications, mild potency tonical

corticosterosds, topical autibiotics, svstemic antibic® L. (if on a stabiv ¢ose for the
durdatioi ol e study ), and inhzied or orai bela-ugonmists as needed tor the
treatment of asthrra; or theopt: ''ine ¢ - 7T daant faee T Spg the

studv [1+5:22, 188:1028-1029].

On follow-up evaluation visits (Visi: 3=Day R, Visit 4=Day 15). diary cards
were reviewed for SAR symptoms [185:26]. SAR symptoms were rated on a (-3
severity scale (0=no symptoms, 1=mild symptor:s, 2=moderate symptoms,
3=severe symptoms) as described previously ir the other SAR studies in this NDA
submission [185:28, 188:1041]. Based on the principal investigator's evaluation
of the subject’s symptoms observed at the time of the visit and review of the diary,
the subject’s overall condition was assessed on a 0.3 scale [185:28, 188:1041-
1042} by the investigator; in addition to the subjec: < own assessment. This
evaluation was to include the entire time period sir. - the previous visit, up to and
including the carrent observation. Response to therapy was evaluated by the
subject and investigator, based upon the subject’s clinical status over time since the
baseline visit as well as the subject’s and investigator’s observations at that visit,
using the 1-5 Uiiapeute esponse scale | 185:29, 188:1042].
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At the final study visit (Visit 4), the double-blind treatment was completed
and follow-up physical exams, laboratory tests. and ECGs were repeated
{188:1039]. At the study sites where bioavailability studies were performed
(centers -02, -02, -04. and -013), subjects underwent repeat phlebotomy (10 ml
total) prior to dosing with the study medication, and at 5 minutes and 1 hour after
dosing of study medication to obtain blood for the purmose of meagirinag nl- o0q
INOMELASONC, 1wl adinie, dud wisladine petaboite ieveis (152027, 185:1040).
Safety evaluations were completed a1 each srudy visit and consisted of a review by
the principal investigator of any adverse events experienced by the subject, along
with a follow-up physical exam, checking of vital signs, and performance of
laboratory tests on each study subject [185:29-33, 188:1032-1035, 1038-1040,
1044-1046).

The primary efficacy variables were cefined as the: {1) mean change from
baseline in the subject’s total nasal symptom :core (composite of: rhinorrhea +
nasal congestion + sneezing + nasal itching) over the 15 day study period using
diary data (a.m. and p.m. scores averaged) for the intent-to-treat (ITT) population
and () the total symptom svuic over the 15 du, sivay penow using diary datc
(a.m. and p.m. scores averaged) for the intent-to-treat (ITT) population [1 85:27,§
41, 188:1049). ‘Baseline’ was defined as the average of the score on the day of &
the baseline visit and the 3 consecutive days prior to the day of the baseline visif
[185:38]. The primary efficacy variable was analyzed using two-way analysis of
variance (ANOVA) [185:41, 188:1049].

Four primary efficacy pairwise comparisons were performed:

(1) [mometasone + loratadine] vs. [loratadine]: for the evaluation of the
additional efficacy of mometasone over loratadine alone, and ‘
() ! + ., vs. [placebo]: fr ¢ confirmation of mometasone’s

Gvady.

Comparisons (1) and (2) used the total nu.u. RN TYSVICVIVY O YR TT N CR T I VIR
primary efficacy variable.

(3) [mometasone + loratadir.s] vs. mometasone: for the evaluation of the
additional efficacy of loratadine over mometasone alone, and

4) [loratadine] vs. [placebo]: for the confirmation of loratadine’s clinical
efficacy.

Cowmparisouns (3} and (4) uscd the total symptom scorce as the primary

efficacy variable.

Secondary efficacy variables consisted of the following study parameters:
(1) the raw score for the primary efficacy vanable (2) raw scores and changeq
from baseline for all other total and individe '
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composite and individual symptom scores, and (3) subject and physician evaluation
of overall disease condition and subject therapeutic response [185:42, 188:1049-
1050].

R64 RESULTS

A wial ot 7404 subjects with Sk were eirolied into the study, with 2
imunediate dropouts, leaving 702 subjects in the intent-to-treat population. One
hundred and sixty nine (169) subjects received mometasone plus loratadine, 176
subjects received mometasone, 181 subjects received loratadine, and 176 subjects
received placebo [185:44]. Of the sponsor’s efficacy evaluable subjects, 166
subjects received mometasone plus loratadine, 166 subjects received mometasone,
175 subjects received loratadine, and 165 subjects received placebo [185:44].

The treatment groups in this study were comparable with regard to
demographic and disease characteristics [ 185:46]. Again, for al! four treatment
groups the majonty of subjects were Caucasian. The distribution of male and
el sl et I Sdedn O Hhe BCainvet piony o WIS apPIoniniaiy Lyt
Approxlmawly two-thirds (2/3) of subjects in each of the treatment groups liad a
history of perennial allergic rhinitis (PAR). In trial C94-145, smoking prevalcr&e
in study subjects was addressed and the majority (2 90%) of subjects in each offthe
treatment groups were stated to be non-smokers. Furthermore, no statistically
significant treatment group differences at baseline for the primary efficacy
parameters, total symptom, and total nasal symptom scores [185:47] were
detected. The four treatment groups had comparable severity of SAR at baseline,
with approximately two-thirds of subjects in each treatment group having
‘moderate’ 3AR symptoms {185:68].

Ar cvaluation of the pollen count records for the 18 participating cen:.

: 1 the most part, was consistent with findings in many of thic othor

Ax\ sttdies of this NDA submis “on [0 .- “the In centers (o 094-145.
01, -02, -03, -05, -07, -18, -IU 011 —012 013 -014 -016 -017,-019, and -
0120) reported olleco : velevated © 7 o
busvilng for at Lo nari M Lae seliay Ui auvii ij;.vw. Sduovfe Ll ieny cnding

trew, grass, weed, and total pollen counts for cach center support this conclusion
[193:3682-3727].

Analysis of the primary efficacy variable for the ITT population (mean
change in the subject’s total nasal symptom score (a.m. and p.m. combined) for
Days 1-15) showed that the combination of mometasone + loratadine was more
effective in reducing the nasal symptoms of SAR as compared with loratadine
alone (-3.0 vs. -1.9 points or a 35% decrease vs. a 22% decrease, p<0.01)
[186:404] and mometasone 200 pg qd was more effective than placebo in reducing
the nasal symptoms of SAR (-2.7 vs. -1.3 points or a 32% decrease vs. a 13%
decrease, p<0.01) [186:404). As noted in the subject pooled visit data, these
treatment group differences were already evident by Day 8 of the study [186:407].

For the primary efficacy variable of the total symptom score for the ITT
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population (a.m. and p.m. combined, Days 1-15), the combination of mometasone
plus loratadine vs. mometasone alone did not show statistical difference between
the two groups with regard to efficacy (-5.4 vs. -4.7 points or a 34% change vs. a
30% change, p=0.21) but loratadine did show a statistical significance in
decreasing total SAR symptoms compared with placebo (-3.8 vs. -2.6 points or a
23% decrease vs. a 13% decrease, p=0.01) [186:4091 In cirmmary haced on b
Lwo primary eltieacy varables analyzed in this study, all three acuive treatment
groups showed significantly greater efficacy than the placebo. While not
statistically significantly different, the mean decrease in the total nasal symptom
scores and total symptom scores from subject diaries were slightly numericatly
greater for the combination treatment group than for the mometasone treatment
group. This difference suggests a small additive effect of loratadine to the
mometasone treatment.

No significant differences between a.m. vs. p.m. SAR symptoms of the
treatment groups was detected in this study for any of the efficacy variables
(pnmary and secondary), supporting the findings of previous SAR studies in this
Moo subimiiss. wnd condirmin, citicacy of mometasone as a once a day :
medication for the treatment of SAR symptoms [186:410-411]. Subject subset
analysis by age, sex, and race did not reveal any significant differences from thf.%
overali subject population [185:50). Findings for the primary efficacy variablcs}a.rc
summarized in Table 1. below. '

APPE-J:S ‘!-uli‘ i

tlesd tenng

ON ORIGiiint

, aApT she TUIG \WAY



WA #20-T62

Page 93

Table I. Primary Efficacy Variable Analysis for the Intent-to-Treat (ITT)
Population for the 4 Treatment Arms of Trial C94-14. [186:404, 407, 409)

PRIMARY EFFICACY VARIABLE

Treatment C: ] 'P-Value

CHG (and % CHG) in Totai Nasal Sx Scareg,y ., -1.9, {-22)

<0.01

CHG (and % CHG) in Totail Nasal Sx Score,,, ,.,s -1.3, (-10)

<0.01
_Trealment B;
' Momefgsone - -
CHG (and % CHS) in Total Sx Scoreg.y ;s 4.7, (-30) 0.21
- Yreatment D
. . ; PR i
[LHG {3nd %o CHG) 1 Total Sx Seticgn g .38, (-23) 2b, 13) | 601
X
Y

CHG=Change, % CHG=Percent Change, Sx=Score
'P-values are from 2-way ANOVA and LSmeans Pairwise Comparisons (no adjustment for overall a-vaiue). P-values Jre
those for the change in symptom score (not % change).

Mometasone was administerad in all treatmeant groups as 200 pg qd.

Loratadine was adminisiered in all ireatment groups as 10 mg po qd.

Total Nasal Symptom Score=  Composite of: rhinorrhea + nasal congestion + sneezing + nasal itching.
Total Symptom Score= Composite of: rhinorrhes + nasal congestion + sneezing + nasal itching + eye
ftiching/buming + eye tearing + eye redness + ear/palate itching.

Analysis of the secondary « ...cacy variables support the conclusions
derived from analysis of the primuar  ~“icacy variables: namely, th -t the thre
acuive treatment groups were . Ly 1o ellective thaa placebo in
decreasing the svmptoms of S AT -4 thar ~ffi-ary of mometasone in SAR
Srabipreuin benll o susinu i OURDOGEL Lie day. [n peneral, e commnaton
treaiment of mometasone plus loratadine or mometasone alone was found to be
more effective in decreasing the symptoms of SAR than loratadine alone.

The comparison of the combination treatment of mometasone plus
loratadine vs. mometasone alone for physician evaluated total nasal symptoms,
physician evaluated total symptoms, subject evaluated individual nasal symptoms
and subject and physician evaluated total non-nasal symptoms for the ITT
population [189:1263-1300). failed to demonstrate » statistically significant
ditierence between tie two treatment groups, with the exception of the individual
non-nasal symptom of subject evaluated eye itch (a.m. and p.m. combined, Day 1-
15 average) where the combination treatment demonstrated greater etficacy than
mometasone alone (p < 0.01) [189:1278).

]
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8.6.4.2. BIOAVAILABILITY STUDIES:
Analysis of plasma mometasone furoate levels via a

method and analysis of plasma
loratadine and its metabolite via a method was
performed on biood obtained from 110 subjects at four study centers at screening,
at pre-dose, at 5 minutes and 1 hour rost-dose on the baselina vicit (Pay 1Y a4
b ey = besd dia 1 DOUE pusiedose L VISIUS (1dy 1) 100 4 maxinung
total of 7 piasma samples (C94-145-02, -03, -04, -13; [185:33, 189: 1326-1327,
191:2167). Analysis of the results for plasma mometasone levels showed that al]
subject samples were below the lower limit of quantitation (LOQ), i.e. below 50.2
pg/ml [189:1329, 1345-1349], although a significant number of plasma samples
were either not obtained, not sufficient in volume to perform analysis or
results were ‘not reportable’; with ‘not reportable’ being defined as ‘no value
obtained during the first analysis with inability to repeat sample analysis due to
insufficient volumg’ [189:1327, 1345-1349].

Plasma loratadine (SCH 29851) and loratadine metabolite (SCH 34117)

-.»els were assayed in the same 110 subjects compnsing the four treatment groups
that underwent analysis of plasma mometasone levels (28 subjects per treatment
group) but detectable levels were only found in two of these groups: (1)the £
combination mometasone plus loratadine group and (2) the loratadine group [’
(191:2167]. Analysis of the results for plasma loratadine (SCH 29851) levels and
loratadine metabolite (SCH 34117) levels is summarized in Tables 1. and 2. of
Appendix B in the NDA submission [191:2169-2170]. In summary, although no
statisticaily significant treatment difference was noted between the two treatment
groups (p>0.16), the power to detect a 50% difference in this study was <40% for
plasma loratadine levels and was <70% for the plasma loratadine metabolite levels
[191:2170]. This low power is related to the high variability of the data , as noted
hv coetficients of variation which w -~ > 104% for loratadine an-* ~ 63% for the
svmestdies WV Tespenodly (00 L)L An additional contounding tacto:
consisted of the several outliers which v -~ detected for the 1 hour post-dnce
TeoRSeVnL s U st L e WA 3 dis adad 1D (SLojedi oo
and the [-hour post-dose concentration difference of the loratadine metabolite
between Day | and Day 15 (subjects 412 and 439) [191:2168]

8.6.4.3. ADVERSE EVENTS:

The safety analysis was based on 702 subjects in the ITT population; 169
subjects were treated with mometasone 200 pg qd plus loratadine 10 mg po qd,
176 subjects weze treated with mometasone 200 pg qd, 181 subjects were treated
with loratadine 10 mg po qd, and 176 subjects were treated with placebo [185:44).
Adverse events were similar for »1' fo- tmearment groups, with headache being the
most fr - uentlv ro- -+ nenterelated adverse event.

Ll saverse events were reported in 37% of subjects in the
mometasone plus loratadine treatment group, 6% of subject "~ the mometasone
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treatment group, 47% of subjects in the loratadine treatment group, and 41% of
subjects in the placebo group [185:76-77]. Headache was reported tn 19% of
subjects in the mometasone pius loratadine group, 14% of subjects in the
mometasone group, 21% of subjects in the loratadine group, and 19% of subjects
in the placebo group [185:76-77]. As has been previously noted in the other SAR
<tudies i this NDA enbmission, her 1 +he was followed by nhamimoitic an i
vinslaxls i lerms ot trequency of repourung by subjects. Pharyngitis was reported
in 4% of subjects in the combination treatment group, 5% of subjects in the
mometasone group, 6% of subjects in the loratadine group, and 5% of placebo
subjects [185:76-77). Epistaxis was reported by 4% of subjects in the combination
treatment group, 2% of subjects in the mometasone group, 2% of subjects in the
loratadine group, and 3% of placebo subjects [185:76-77]. Nasal buming was also
reported by 2% of subjects in the combination treatmen: group and 1% of
mometasone subjects. Nasal burning was not reported by any subject in the
loratadine or placebo groups [185:79].
toatoont ereups, however nasal uleers weie s u;x sed inall four treatmcnt grou?s
post- baselmg (i.e. after starting treatment) as follows:
(1) combination mometasone plus loratadine: reports in 3 subjects (i subjc&
on Visit 3, 2 subjects on Visit 4),
(2) mometasone alone: reports in 2 subjects (both on Visit 4),
Visit 4),
4 placebo: reports in 2 subjects (both on Visit 3).

Although noted, it is not clear how subjects would have developed nasal ulcers
after receiving only 2 weeks of study drug.

In terms of infection, 1% of subjects in the combination treatment group
and mometasone group reported viz'' "o, while 2% and 0% of qubiebts

reported vzral et octions §o Coapin v giody e et T [18500
Inthistri+". une subjcu N L.¢ colalding treatment group (subject C94- 145 02,

iwoted by the cx;:minim ‘hvsician to ! -ve nasal candidiasic (on the
Caseline 0 [196:573 - . 0 ubjects in either ui the other three trewin:. it
rrouns v jound to have nasan caiatdiasis on follow-1~ clinic visits

A total of 18 subjects discontinued treatment because of adverse events (2
in the combination treatment group, 4 in the mometasone group, 4 in the
loratadine group, and 8 placebo subjects) {185:86j. A common reason for
discontinuation due to adverse events was upper respiratory infection (1 subject
each in the combination treatment rroup and moruciasone group), although in all
Ceo TerOnd e e el to be reaated 1o treatment by U prine
investigator(s) [185:85). v deaths were reported in any of the four treatmer:
Eroups. '

No clinically relevant chanees in vital signs, physicai exam (with t™
vaveplioa o the above nasal uleer tindings), ECGs, or laboratory tests from
pretreatment were noted in any of the four treatment groups. Flag shift
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du-tributions of labvratory values failed to reveal any significant patterns of change.
A tlag shift distribution of QT intervals for the four treatment groups also failed to
reveal significant increase in QT prolengation from baseline. One subject in the
combination treatment group was reported as having a QT, >15-20% the baseline
value. One subject (1%) in the combination treatment group, 5 subjects {3%) in
f}‘-" mometycaps oron -: F‘lh;"(‘f" 073 in ""“.‘ ’l’",’!'"““"“ ALTa I TIRTE T B BRI S

. v

Vsl ll:c')(). ihuvoy,
8.6.5. CONCLUSIONS:

. The results of this study support the safety and efficacy of mometasone 200
Hg qd for the treatment of symptoms of seasonal allergic rhinitis, as
compared with placebo. While not statistically significant, the mean
decrease in jotal nasal symptom scores and total SAR symptom scores was
numerically greate: for the combination treatment of loratadine plus
‘ : e T T e o e eeva L on nonenasal
syplot, e combination treatment demonstrated greater efficacy thah
mometasone treatment alone in reducing the symptom of eye itch. &

2. The other two active treatment groups: the combination treatment of r
mometasone plus loratadine and !oratzdin 1lone also showed statistically
greater efficacy in the treatment of symptoms of SAR, as compared with
nlaceha,

3. Analysis of plasma mometasone, loratadin. and loratadine metabolite levels
in 110 SAR subjects from 4 study centers designated to perform the
pharmacok:netic studies. revealed .indetectable mometasone levels in all
sugjects siudied, undetectable loratadine (SCH 2v851) and loratsdine
Pootebalite (SCIEIANINY Yy els in Cr mometasor o2 placcbo

. : ' 1

+

or loratadine meicovlite levels in the combination mometasone plus
loratadine treatment group vs. the loratadine treatment group.

APPEARS THIS Wy
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8.7, Tnal C93-193: The offect of mometasone furoate nasal spray on early and
late vhase inflammation during in-vivo ragweed nasal provocation in
patients with seasonal allergic rhinitis (SAR).

Principal Investigator: Marnanne Frieri, Ph.D., M.D.

ISR SIS AR R T I N P Cabuen bt

Last Mx,dduw NY

87.1. OBJECTIVE:

1. To aetermine if pretreatment with mometasone furoate nasal spray 200 pg
qd decreases specific parameters of the early and late phase response in
nasal inflammat.on, compared with placebo, in subjects with seasonal
allergic rhinitis (ragweed allergy).

2. To evaluate the safety and efficacy of mometasone vs. placebo in the
treatment of svmptoms of seasnnal allercic rhinitis
N2 STU D besloN

The study was a randomized, double-blind, placebo-controlled, two- perﬁ)d
crossover study. The treatment periods consisted of two sequence groups: (1) t
mometasone followed by placebo, and (2) placebo followed by mometasone; both
1+ days in duradion, and both separated by a four week washout period.

8.7.3. PROTOCOL:

R7%1a POPLT ATION:

Sighiticant ey critena consisted ot the tolowing: (1) age 2 18 vears
- L . ‘ . .
I

. TP covn becae e S o TAEWCCA (WLl s 2 3
mm in dla.metcl than dllUt.nl control [298:9 10 30(:496), (3) asvmptom~" "~ <tatus
" oy smbind - U‘\ al

s Sy aapaban ovuiU s o (il basdd SYITIPLOM score=[nw.1n {lett nasa; ‘f
right nasal discharge) + mean (left nasal congestion + ri~%* raca? e
nasal itch}, and ac single symptom, nasal or non-nasal, rated as severe or moderate
in severity [298:10, 27, 300:497], and (4) no chronic medication use which could
affect tire early or late phase response of inflammation, ¢ytekine and/or leukotriene
production [298:11, 300:498). Regarding point (2). subiects allcrgic to other
seasonal or perennial allarccr s were rostahe wne " in the s 0 ly if the sut

Cov e eI oy, - ae st due to these allergens dunng the
saudy [298.9].

[\ N T LASAYAYALIRRTALLES

g enly cotel. L the saeening and baseline visits and
w..aplgunb the required physical exam and laboratory testing, study ens '
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subjects were randoinly assigned at baseline (Visit 2) to one of the two treatment
seqguences:

{1) mometasone 200 ng qd, followed by placebo, or

(2) placebo, followed by mometasone 200 pg qd.

During the baseline visrt. «ihi-re Blowise underwen - <" - - !
teey cooe analysis of nasal cyiviogy (nasi cells, eosinophi..., basopiiis,
mononuclear cells, and neutrophils) according to a specific timetable outlined in
Table I. below (298:9, 20, 300:530, 533-534]. During the baseline visit
'pretreatment’ cytokine levels (IL-1ea, {L-4, IL-5, IL-6, and IL-8), histamine
content, and leukotriene B, levels (LTB,) were determined without administration
of study medication and this determination was followed by nasal antigen challenge
with increasing concentrations of antigen at 10 minute intervals: 10 pnu, 100 pnu,
and 1000 pnu, respectively, of ragweed antigen in order to determine a baseline
response curve to ragveed antigen in the absence of study medication [298:20,
300:507, 511). Histamine and cytokine levels were analyzed by ELISA, and LTB,
was analyzed by RIA [298:20, 300:535]. The limits of detection of these
parameters were as tollows: histamine: 0.2 nM, IL-1a: 0 pg/ml, IL-4: = po/ml, IL-
5.1 pg/ml, 1L-6: 3 pg/ml, IL-8: 4.7 pg/ml, and LTB,: 5 pg/ml (300:535-536). &
Nasal cytology was graded on a 0-4 scale according to the quantitative analysis ]pf
the mean number of cells per 10 high power fields (HPFs) [298:21,60, 300:537

After completing the nasal challenge tests, subjects received their first dose
of study medication during the baseline visit (administered as 2 sprays per nostril
each morning) in the principal investigator’s clinic and were instructed to
administer Z sprays per nosir’ {rom the bottle cach moming for 14 davs [298:14,
300:505). Subjects were not to be enrolled during the ragweed season. As in the
previous SAR studies in this NDA submission, permitted medications for this study
included: medium potency topical steroids, topical antimicrobials, systemic’
antibiotics, if on a stable dose for ti.c duration of the study, and inhaled or oral
beta-agonists, as needed for asthma; or theophylline. if on a stable dosage before
and dunng tue study [298:17, 300:500,

On Visit 3 (Day 15), subjects underwent nasal lavage again according 1o
the specitic timetable outlined in Table I which was performed 1 hour after the
administration of study medication. Symptom responses to nasal provocation were
scored by the ; rincipal investigator and the subject according to the 0-3 symptom
severity scale {298:22, 300:507-508) at 9 time points: -31, -21, -11, -1 (prior to
challenge), 9, 19, 29 minutes, 3 hours 29 minutes, and 6 hours 29 minutes after
chailenge [298:27]. After completion of the first period of the study, subjects
urderwent a 4-week washout perind, followed by a second treatment period for 14
vay's beginning on Visit 4 (Day 43) [300:506]. Nasal lavage and provocation were
repeated on the Jast day of the study, Visit S (or Day 57 since the start of the
study) according to the same procedure as for Visit 3 [298: 27, 300:507] Safety
PAFLICTETS WEie aihly Z¢d GUINE CUeh STady VS| 300D 10, 3] 2.

The primary efticacy variables in the study were detined as the individual
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nasal fluid cviokine levels ([L-1«. [L-3, 1L-5. [L-6. and IL.-8) and nasal fluid [.TH,
leve! for the mometasone treatment group. compared with placebo [298.29.
300:511]. Summary staustics were calculated for the difference between values at
baseline and at the other ume points. Using a paired t-test, as well as the
nonparametric Wilcoxon signed-rank test, significance of the changes trom
baseline were assessed [298:30, 300:511-512].

Secondary efficacy parameters consisted of: (1) nasal fluid histamine levels,
(2) nasal cytology, and (3) the tctal nasal symptom score and the individual nasal
symptoms of: nasal discharge, nasal congestion, sneezing and nasal itch [298:30,
300:511).

8.7.4. RESULTS:

A total of 21 subjects were randomized 1o one of the two treatment
sequences. One subject (C93-193-01-008) was not evaluable for efficacy because
he did not enter the second phase of the crossover study, hence leaving a total of
20 subjects evaluable for efficacy [298:33).

An analysis of the demographic data for the two treatment sequence
groups showed comparability for all demographic and disease characteristics with
the exception of body weight, which was greater in the placebo/mometasone group
{(p=0.05) [298:34, 55-56]. Overall, more male subjects were enrolied in the study
than femaies, and subjects in the mometasone/placebo treatment sequence tended
to be younger with a longer duration of disease than subjects in the
placebo/mometasone treatment sequence, although the overall number of subjects
was too small to draw a meaningful conclusion (298:34]. Because only one
subject was not'in the efficacy population compared tc the intent-to-treat
population, no intent-to-treat efficacy analyses were performed by the Sponsor and
thus, all results for the primary and secondary efficacy endpoints were for the
efficacy evaluable population [298:55-58).

In assessing the primary and secondary efficacy endpoints, it must be noted
that a total of six subjects (4 in the mometasone/placebo group and 2 in the
placebo/mometasone group) had invalid lavage times [298;100] and five of these
six subjects also had invalid rhinoprobe times [298:34-35, 102]. Taking into
account these caveats, the results of the primary and secondary efficacy variable
analysis is summarized as follows:

For the pretreatment challenge, within treatment comparison for the
efficacy evaluable population, starting from -10 minutes (prior to nasa} challenge)
showed no change in [L-1a, .4, [L-5, or LTB, nasal fluid levels [298:37-38,
108-110, 113} and a significant increase in [L-6 and IL-8 levels at the 3 hour 30
minutes and 6 hour 30 minute measurement [298:111-112]. Post-ragweed
challenge, no statistically significant treatment effect (between treatment
comparison using ANOVA) wes observed at any time point for the cytokines or
LTB,[298:121-123], though the treatment effect approached statistical
significance for LTB, 30 minutes after ragweed challenge (p=0.075) [298:127] and
for both IL-6 (p=0.079) and IL-8 (p=0.207) at 6 hours 30 minutes post-treatment
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with mometisone [298:37. 40, [25-126]. Table 7 from the NDA submission
which sumn arizes these results i1s provided below.

Important frow wne perspective of the late phase ailergic response. at
almost all ime points, [L-4 and [L-5 were not detected during either treatmem
sequence. Further complicating data analysis was the presence of outliers (which
were 2 10-fold than the other observations) for IL-6 (while probabty important.
not coisistently considered an important early or late phase response cvtokine by
all investigators, (Lemanske RF and Kaliner MA, Late Phase Aliergic Reactions.
in Allergy. Principles and Practice 4th Edition, 1993, Mosby-Year Book)) and
LTB, nasal fluid levels, thus yielding highly variable results [298:38].

For the secondary efficacy variables, mean histamine levels were
sigrificantly reduced by mometasone treatment compared with placebo 30 minutes
(20.16 nM pre-ueatment vs. 14.25 nM post-treatment, p=0.021) following nasal
challenge with ragweed (10 minutes after the highest ragweed antigen dose)
{298:193]. For eosinophil counts evaluated in the nasal cytology, both the
prechallenge baseline and late phase increases (6 hour 30 minutes) were
numerically lower after mometasone treatment, as compared to placebo, although
these between treatment differences did not reach statistical significance (p=0.240)
(298:40, 188]. The other cell populations did not show between treatment
differences with nasal provocation [298:186-187, 189-190]. Mean total nasal
symptoms scores were consistently lower after mometasone treatment compared
with placebo, with statistically significant treatment differences .ted at -21, -1, 19
and 29 minutes [298:207). In terms of the individual nasal symptoms, the
symptom of nasal discharge, followed by nasal congestion showed the greatest
response to mometasone treatment, compared with placebo on ragweed challenge
(298:201-204). Nasal itch and throat itch did not demonstrate a statistically
significant response with mometasone treatment as compared with placebo on
ragweed challenge [298:206-207]). And while the mean number of sneezes was
also consistently lower after treatment with mometasone as compared with
placebo, a statistically significant difference w. ; only observed at 19 minutes
(p=0.047) [298:41, 208].

8.7.43.ADVERSE EVENTS:

A total of 21 subjects were evaluated for safety and of these, one subject
discontinued treatment (C93-193-01-008) after the first treatment peniod because
of an upper respiratory infection which was of moderate severity and not feit to be
related to treatment by the principal investigator [298:33, 43, 53).

Adverse cvents were reported in 3/20 (15%) of subjects in the mometasone
treatment group, compared with 4/21 (19%) of subjects in the ptacebo group
(298:43]. All except two of the adverse events were categorized as respiratory
system disorders: pharyngitis, epistaxis, bronchitis, or upper respiratory tract
infection [298:42-43). In contrast to the all other SAR studies in this NDA
submission, no reports of headache were noted in this study. No reports of nasal
septal perforation, nasal ulceration, nasal or oral candidiasis were reported in this
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study. None of the adverse events reported in ths study were rated as severe or
lite-threatening and no subject deaths were reported. Additionally. no climcally
sigrificant changes tn vital signs. physical exams, or laboratery tests relative to
baseline were reported in subjects treated with mometasone. In summary,
mometasone was found to safe and tolerable by subjects in trial €93-193

8.7.5. CONCLUSIONS:

1.

tw

IL-la, IL-4, IL-5, LTB4 nasal fluid levels and nasal cytology showed no
significant change with antigen challenge. thus making interpretation of
treatment with mometasone difficult if not altogether impossibie.

Mean histamine levels were significantly reduced in the mometasone 200
ug treatment group, as compared with placebo, 30 minutes and 10 minutes
following nasal challenge with the lowest and highest concentrations of
ragweed allergen, respectively.

Within-treatnent comparsions for IL-6, IL-8 and eosinophil counts suggest
that mometasone treatment decreased these parameters by the 6 hour 30
minute timepoint, although statistical significance was not reached as
compared with placebo. While probably important as pro-inflammatory
mediators, IL-6 and IL-8 are not consistently considered late phase
cytokines, and thus, the meaning of this decrease is not clear in terms of the
late phase allergic response, per se.

The mean nasal symptom scores were lower in the mometasone treatment
group, as compared with the placebo group and were statistically
significantly lower at the 19 and 29 minute timepoints post-allergen
challenge.

Mometasone 200 ug qd was weli tolerated and safe in subjects with SAR.

Apresnn -
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3.8, Tnal194-139: A pilot study to evaiuate the eftect of mometasone turoate
{MF) nasal spray on the early and late phase reactions tollowing allergen-
specific nasal challenge in patients with pollen allergy.

Principal Investigator: G. Walter Canonica, M.D.

Participating Center: Allergy and Clinical Immunology Service, Department of
Internal Medicine, Genoa, Italy.

8.8.1. OBICCTIVE:

L To determine whether pretreatment with mometasone furoate nasal spray,
200 pg qd decreases nasal lavage levels of specific cytokines which are
associated with the early and late phase allergic response, as compared with
placebo.

2. To evaluate the safety of mometasone furoate nasal spray 200 ug qd.

8.8.2. STUDY DESIGN:

This was a Phase III, randomized, double-biind, placebo-controiled,
parallel group study. Subjects underwent an allergen specific nasal challenge at
baseline, and again after receiving two weeks treatment with either mometasone or
placebo. Nasal lavage was performed before the antigen challenge und at 30
minutes and 6 hours following the challenge.

8.8.3. PROTOCOL.:

8§83.1a. POPULATION:

Significant entry criteria consisted of the following: (1) age > 18 years, (2)
history of seasonal allergic rhinitis to parietaria (a weed) for at least 2 years, with
documentation by a positive skin test to this allergen (prick test wheal size > 3 mm
in diameter larger than diluent control, the latter of which is not discussed in the
protocol [301:9, 254}, (3) no history of anticipated rhinitis symptoms during the
time period covering the conduct of the study or positive skin test (by prick or
intradermal methods) to 2 seasonal aeroallergen (trees, grasses, wesds) or
perennial allergen (including but not limited to, mites, molds, etc.) [301:16, 252,
254], and (4) clinically asymptomatic status at both screening and baseline visits,
with the total nasal symptom score < 2 in severity (0-3 scale) [301:29, 266] and no
single symptom (nasal or non-nasal) rated as moderate or severe [301:9, 16, 252,
254].

8.8.3.1.b. PROCEDURE

Study subjects underwent routine medical history, physical exam (including
nasal exam) and laboratory testing during the screening visit (Visit 1=Day 0}
[301:261-262]. Subject hypersensitivity to parietaria allergen was confirmed by a
positive response to skin prick testing (if not performed within the past year)
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[301.254, 348-355}. On baseline visit (Visit 2=Day 1), in addition t¢ routine
medical evaluation. subjects underwent a baseline nasal challenge with parietaria
allergen via nasal insufflation, prior to receiving study medication [301:262-263).
Nasal lavage was performed before allergen challenge. and at 30 minutes (early
phase of allergic inflammation) and again at 6 hours (correspending to the late
phase of allergic inflammation) with recording of subject total and individual nasal
symptoms [310:18, 252-253).

Nasal lavage secretions were collected for the determination of intracellular
adhesion molecule-1 (ICAM-1) expression on epithelial cells (via
immunoenzymatic alkaline phosphatase-monoclonal anti-alkaline phosphatase
(APAAP) complex and expressed according to a 4 point rating scale, from 0-4),
soluble ICAM-1 (via ELISA), eosinophilic cationic protein (ECP, via RIA),
interleukin-1P (IL-1B, via ELISA), tumor necrosis factor (TNF-«, via ELISA),
granulocyte-macrophage colony stimulating factor (GM-CSF. via ELISA), and
nasal cytology (eosinophils, neutrophils, and epithelial cells differentiated by May-
Grunwald/Giemsa staining) [301:19, 253]. PGD, was originally to be assessed in
nasal lavage fluid as well (via RIA), however fluid data for PGD, was not available
from the principal investigator and thus was not included in this report [301:26-
27]. Reason(s) for unavailability of the PGD, data from the investigator was not
provided by the sponsor.

Following successful performance of all medicai, provocation, and
laboratory procedures, subjects who qualified for study enrollment had a treatrnent
number assigned and were randomized into one of the two treatment groups:
mometasone 200 ug qd or placebo [301:17, 263]. The first dose of study
medication was applied :n the investigator’s office, approximately 6 = ours
following baseline nasal challenge. Subjects were therein instructed to administer
2 sprays per nostril from the bottle in the a.m. upon arising [301:17, 259, 264).

No concomitant medications were allowed during the course of the study with the
exception of: short acting antihistamines for acute relief of symptoms following
nasal chalienge and office procedures, mild potency topical corticosteroids, tonical
antibiotics, occasional use of aspirin or NSAIDs, and inhaled or oral beta-agonists
as needed for asthma; or theophylline, if on a stable dose before and during the
study [301:14-15, 32, 256-258).

On the third and last study visit (Visit 3=Day 15 = 2 days), after
completion of the physical examination, laboratory tests, and symptom scoring;
subjects underwent nasal provocation with parietaria allergen approximately 1
hour after administration of study medication {301:18, 264-266). Nasal lavage
was performed as per Visit 2; before allergen challenge, and 30 minutes and 6
hours after allergen challenge with recording of subject total and individual nasal
symptoms. Nasal lavage fluid was assessed for the same panel of pro-
inflarnmatory markers as evaluated during Visit 2 [301:19, 266). A summary of
the protocol schedule is provided in Table 1 of the NDA submission [301:8, 276].

The primary efficacy variables consisted of: (1) ICAM-1 expression on
nasal epithelial cells, (2) soluble nasal lavage ICAM-1, and (3) soluble nasal lavage
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ECP [301:27,271).

Secondary efficacy vanables consisted ot: (1) the other pro-inflammatory
response markers: nasal cytology. nasal fluid PGD, (not performed). IL.-10. TNF-
. and GM-CSF levels, and (2) the nasal symptoms of: the change from baseline of
the 1otal nasal symptom score, and the change from baseline in the individual nasal
symptom* of nasal discharge, congestion, sneezing, and nasal itch {301:28.271-
272). ‘Baseline’ was defined as the appropriate time point (0 minutes, 30 minutes.
or 6 hours) evaluated post-nasal provocation during the baseline visit [301:25].
Primary and secondary efficacy parameters were analyzed only for the efficacy
evaluable population, as no post-treatment nasal symptom or inflammatory marker
response data were recorded for subjects who were excluded from the efficacy
poputation {301:32].

All efficacy parameters were analyzed for between-group differences
(mometasone vs. placebo) using the Wilcoxon Rank Sum test (for skewed data)
and for within-group differences using the Wilcoxon sign test [301:27, 33-34).
Nasal symptoms were analyzed using a one-way ANOVA [301:28].

8.8.4. RESULTS:

A total of 48 subjects were enrolled in the study (ITT or safetv
population), with 6 dropouts from the placebo group secondary to viral infection
(common cold), leaving 42 subjects in the efficacy evaluable population {301:30-
31, 52-53, 74-75]. There were no dropouts from the mometasone treatment
group. Since no post-treatment inflamimatory marker response data or nasal
symptom data were recorded for subjects who were excluded from the efficacy
popuiation, nc analyses were presented by the sponsor for the ITT population.

Subjects were comparable for all demographic and disease characteristics
in the two treatment groups, with slightly more males than females enrolled
[301:31, 55-61). All subjects were Caucasian. None of the subjects reported a
history of perennial rhinitis or history of other seasonal allergies [301:343-346).

Within-group comparison to pre-treatment with study drug for the efficacy
evaluable population showed a significant mean reduction from pre-treatment in
ICAM-1 expression on epithelial celis, [L-1f and ECP levels, and eosinophi! and
neutrophil counts in the monictasone treatment group (ps 0.05). A significant
mean reduction for ICAM-1 expression on epithelial cells (a primary efficacy
variable), as compared with pre-treaunent, was also noted in the placebo group
(p=0.01). For both treatment groups, the other pro-inflammatory markers (soluble
ICAM-1, TNF-a, GM-CSF) did not demonstrate a consistent increase during the
pre-treatment challenge [301:36], making pre- and post-treatment results difficult,
if not impossible, to interpret.

With the exception of ECP which showed a statistically significant
difference between the two treatraent groups (p<0.01) 30 minutes after nasal
provocation [301:37, 88], no statistically significant difference between the
mometasone and placebo treatment group was noted for change from baseline in 7
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out of the & pro-inflammatory markers [301:33-37, 81-87]. The mometasone
trzatment group however, did have a numerically greater and statistically
marginally greater reduction in [CAM-1 expression on epithelial celis (p=0.08) 6
hours after nasal provocation [301:35, 83]. Nasal provocation results for these 8
markers of allergic inflammation are summarized in Table | below.

For total nasai symptom scores, the mometasone treatment group showed
greater improvement in total nasal symptom scores (mean change in total nasal
SYMPLOM SCOTE oy, uepment.pre-reament 10T MOMetasone=-2.5 (64%) vs. mean change in
total nasal sympltom SCOT€ . eament.pre sreatment 0T Placebo=-1.4 (34%), p=0.03)
[301:38, 90] and in the individual symptom scores of nasal discharge (mometasone
group mean change=
-1.0 (63%) vs. placebo group mean change=-0.4 (29%), p=0.02) (301:39.91],
sneezing (mometasone group mean change=-5.0 (69%) vs. placebo group mean
change=-1.3 (41%), p<0.01) [301:41-42, 94), and nasal itch {mometasone group
mean change=-0.8 (63%) vs. placebo group mean change=-0.3 (19%), p=0.01)
[301:40-41, 93] from pre-treatment compared with placebo at 30 minutes post-
nasal provocation. Interestingly, no significant difference in nasal congestion was
noted between the mometasone treatment group and placebo group at both 30
minutes (p=0.73) and 6 hours post-nasal provocation [301:40, 92].
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8 843 ADVERSE EVENTS:

The safety population consisted of 48 subjecis (24 subjects in the
mometasone treatment group, 24 subjects in the placebo group). 6 of whom (in the
placebo group) discontinued because of the common coid [301:420-421]. The
common cold was the only adverse event reported in this study {301:43]. No
serious adverse events or subject deaths were reported. No subjects were noted 1o
develop nasal perforation, nasal ulcers, nasal or oral candidiasis [301:425-440).
There were likewise no reports of herpes simplex or other viral illnesses suggestive
of immunosuppression. Physical examtnation (including vital signs and nasal
exam) and laboratory test results showed no clinically meaningful changes from
pre-treatment in either of the two treatment groups [301:43-44]. ECGs were not
performed for safety monitoring during this study.

8.8.5. CONCLUSIONS:

l. An evaluation of the effect of mometasone on markers of chronic allergic
inflammation such as ICAM-1, ECP, IL-1B, TNF-a, GM-CSF, and lavage
fluid eosinophilia (Reference: Baraniuk, JN, Pathogenesis of allergic
rhinitis, JACI 1997, 99(2):8763-5772) showed that mometasone induced
a statistically significant response only in nasal lavage ECP levels. as
compared with placebo, although within-group analysis for the
mometasone treatment group showed significant post-allergen provocation
reductions in eosinophils, neutrophils, ICAM-1 expression on nasal
epithelial cells, IL-1f3, and ECP, as compared with pre-treatment.

2. Mometasone 200 pg qd demonstrated greater efficacy than placebo in
reducing total nasal symptoms of SAR, and the individual nasal symptoms
of nasal discharge, sneezing, and nasal itch.

3. Mometasone was well tolerated and without significant adverse effects.

--------
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8.9 Tnal C93-215: Controlled. pivoial study of the prophvlactic treatment of
seasonal allergic rhinttis with mometasone furoate (SCH 32083) aqueous
nasal spray.

Principal Investigator: Donaid W. Aaronson, M.D.
Aaronson Asthma & Allergy Associates, Lid.
9301 Golf Road
Des Plaines, I 60016

Participating Centers: 9 U.S. Centers

8.9.1. OBJECTIVE:
The objective of this study was to investigate the safety and efficacy of

mometasone furoate in the prophylaxis of symptoms of seasonal allergic rhinitis
(SAR).

8.9.2. STUDY DESIGN:

The study was a phase I1I, randomized, multi center, double-blind, double-
dummy, active- and placebo-controlled parallel group study to determine the safety
and efficacy of mometasene furoate 200 pug administered intranasally once daily
(qd) vs. the active control beclomethasone dipropionate (Vancenase AQ) 168 ug,
administered twice daily (bid), and vs. placebo for approximately 4 weeks prior to
the anticipated onset of the ragweed allergy season and 4 weeks after the onset of
the ragweed allergy season (for a total duration of treatment of 8 weeks).

8.9.3. PROTOCOL:

893.1a POPULATION: Male or female subjects, > 12 years of age,
with SAR documented by a positive
response to ragweed via skin prick or
intradermal tests [179:14, 182:854].

(M Inclusion Criteria [179:14, 182:854-855]:

1. History of moderate to severe seasonal allergic rhinitis (SAR) of at
least 2 years duration.

2. If not performed within 14 months of study entry, demonstration of
a positive response to ragweed allergen via skin testing (ragweed
induced wheal size > 3 mm larger 1 diameter than diluent control
via prick testing or > 7 mm larger in diameter than diluent control
via intradermal testing).

3. Clinically asymptomatic status at both screening and baseline . The
total nasal symptom score was to be graded < 2 on a 0-3 symptom
scale and no single symptom (nasal or non-nasal) could be rated
moderate or severe.
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Other than SAR. subjects must have been in good health and tree of
clinicaliy signiticant disease that would intertere with the study
schedule or evaluation of SAR.

Ability to adhere to dose and visit schedules and record svmptom
scores accurately and consistently twice daily in a diary.
Nonpregnant women or women of childbearing potential must have
been using a medically acceptable form of birth control for at least 3
months prior to screening and were to continue its use for the
duration of the study.

Reviewer’s Note: The diluent control used for skin testing to
allergen (salipe vs. sterile water) was not specificd in either the
study protocol or report for this study.

Exclusion Criteria {179:15, 182:855-856):

History of asthma which required therapy with inhaled or systemic
corticosteroids.

Clinical evidence of large nasal polyps, marked septal deviation, or
any other nasal structural abnormality that may significantly
interfere with nasal airfiow, as determined by the principal
investigator.

Symptoms due to a common cold or upper respiratary infection at
the screening or baseline visit.

History of significant renal, hepatic, neurologic, cardiovascular,
hernatologic, metabolic, cerebrovascular, respiratory,
gastrointestinal, or other significant medical illness, which in the
judgement of the principal investigator could interfere with the
study or require medical treatmens that would interfere with the
study.

History of recurrent sinusitis or chronic purulent postnasal drip.
History of posterior subcapsular cataracts.

Total nasal symptom score > 2, or one or more nasal and/or non-
nasal symptoms rated moderate or severe (symptom score > 2).
History of allergic symptoms to a perennial allergen(s) (e.g. dust
mite, molds, animal dander) and anticipation of clinically significant
symptoms due to this (these) perennial allergen(s) prior to the
anticipated start of the ragweed season.

History of multiple drug allergies, or allergy to corticosteroids.
Subject dependency on nasal, oral, or ocular decongestants, or anti-
inflammatory agents; as determined by the principal investigator, or
diagnosis of rhinit.- - adicamentosa.

Use of any chronic 1. edication that could affect the course of SAR.
Use of any investigational drug within the previous 30 days.
Subjects on immunotherapy who had not been on a stable dose for
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at least I years prior to screening.

Presence of any clinically relevant abnormal vital signs. laboraton
test resuits outside the normal range, or chinically significant
abnormal ECG.

Pregnant or nursing women, pre-menarchal females or women of
child-bearing potentiai not using a medically acceptable form of
birth control.

Concurrent Medication Restrictions [179:19, 182:857):

(A) General Considerations:

No subject was permitted to concurrently receive any medication
linked with a clinically significant incidence of hepatotoxicity (e.g.
methotrexate, 17 a-alkylsteroids) or which may cause significant
liver enzyme induction (e.g. barbiturates).

All previous and concomitant medications taken for the month prior
to study entry (exceptions: astemizole or intramuscular/intra-
articular corticosteroids taken within 3 months) including any over-
the-counter drugs, must be recorded in the case report form. No
significant dose change in chronic medication was allowed during
the study.

(B)  Medications restricted before screening (Visit 1} [179:20,
182:857-858]:

Medicati IlszmsﬂmmE . Visi
1. Cromolyn sodium or Nedocromil 2 weeks
2. Cortirosteroids, nasal or ocular 2 weeks
3. Corticosteroids, inhaled, oral 1 month
or intravenous
4. Corticosteroids, intra-muscular 3 months

or intra-articular

5. High potency topical corticoids- 1 month
for dermatological use
[Stoughten/Comell Scale
[182:897-89§])

6. Antihistamines, short-acting i2 hours
(c.g. chlorpheniramine)

7. Antihistamines, long-acting 96 hours
(e.g. cetinzine, loratadine,
hydroxyzine)

8. Terfenadine, clemastine, 48 hours
long-acting OTC forms of
chlorpheniraminc
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Time Discontinued

Medication Priorto Visyt |
Astemizole 3 months
Nasal, ocular, or oral 24 hours

decongestants, and nasal
or ocular anti-inflammatory

agents
Nasal atropine 1 week
Systemic antibiotics 2 weeks
Nasal levocabastine and 72 hours

topical antihistamines

: 2t medicar cted af .

. the duration of the study [179:20, 182:858]:

Systemic, inhaled, topical nasal, and topical ocular
corticosteroids.

High potency topical corticosteroids (as per the Stoughton-
Cormnell Scaie).

Cromoiyn sodium or nedocromil, any formuiation.
Antihistamines.

Topical (nasal and ocular) and oral decongestants. or nasal
or ocular anti-inflammatory agents.

Oral decongestants.

Nasal atropine.

Systemic antibiotics (unless on a stable dose | month prior
to the study with dose remaining unchanged for the duration
of the study).

Medications allowed during the study duration [179:21,
182:858-859]:

Saline eye drops.

[nhaled or oral beta-agonists on an as needed basis, for
asthma.

Theophylline, if on a stable dose before and during the
study.

Topical antimicrobizls.

Mild potency (class V, VI, VII} topical corticosteroids for
dermatological use.

Thyroid replacement therapy, if on a stable dosage before
and during the study,

Hormone replacement therapy for postmenopausal women,
if on a stable dosage before and during the study.

Over the counter (OTC) pan relievers.
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(Iy  Screemung Visit (Visit 1) [179:22-23. 182:861-863]:

A complete medical history (including allergy history). physical
examination (inciuding a nasal exam), review of adverse events. laboratory
evaluation, 12-lead ECG, and confirmation of the subject’s allergen
hypersensitivity with skin prick testing (if not performed within the previous 14
months prior to the screening visit) was performed at the screening visit. Subjects
were 1o be clinically asymptomatic at both the screening and baseline visits
although an allowance of a total nasal symptom score s 2 was provided, in
realization that subjects with a history of moderate to severe SAR symptoms might
be clinically asymptomatic yet not be totally free of symptoms. No single symptom
{nasal or non-nasal) could be rated moderate or severe (symptom score > 2).

A symptom diary was started by study enrollable subjects on the screening
visit and required that subjects rate their SAR symptoms reflectively over the
previous 12 hours (see below) twice daily at approximately the same time of the
day (each a.m. upon arising and each p.m. prior to going to sleep). Subjects were
instructed to return to the principal investigator’s office within 14 days for Visit 2.

Symptoms and overall condition of the SAR were rated using the following
set of (A) nasal and non-nasal symptoms and according to the following (B)
symptom seventy scale which has been used throughout this NDA submission:

(A) Seasonal Allergic Rhinitis Symptom Categorization [179:25-26, 182:867]:

Nasal Symptoms: Non-nassl Symptoms:
Rhinorrhea (nasal discharge/ Itching/bumning eyes
nunny nose)

Swffiness/congestion Tearing/watering eyes
Nasal itching Redness of eyes
Sneezing ltching of ears or palate

APPEARS THIS WYAY
ON ORIGINAL
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(B) Seasonal Allergic Rhinitis Symptom Severity Scale [179:26. 182:867-808)

—

Symptom Severity Score: Severity Definition:

0= None No sigrvsymptom evident.

1= Miid Sign/Sympiom clearly present but minimal
awnrencss; easily tolerated.

2= Moderate Definite awareness of sign/symptom which is
bothersome but tolersble.

3= Severe Sign/symptom is hard to tolerate; causes
interference with activities of daily living and/or
sieeping.

Reviewer’s Note:

As noted in the SAR pivotal trial (C93-013) which also used this symptom
rating scale, any given study subject could achieve a: minimum score=0 or
maximum score=12; for either total nasal symptoms or total non-nasal
symptoms, respectively; and a minimum score =0, maximum score=24 for
combined nasal and non-nasal symptoms.

(1) Baseline Visit (Visit 2=Day 1) {179:23-24, 182:863-865]:

Procedures performed during the screening visit were repeated during the
baseline visit. SAR symptoms recorded in subject diaries during the screening
phase of the study were reviewed and if subjects qualified for study entry (total
nasal symptom score < 2), a new symptom diary was dispensed and baseline entry
scores were filled out by the investigator.

Study enrollable subjects were assigned a treatment number and were
randomized (using a SAS number generator) in a 1:1:1 ratio to one of the
following three treatment groups [180:853, 182:864, 872, 998-1006]:

STUDY GROUP am. dosing p.m. dosing Total Dose
(pg/day)
(A) Mometaeone mometasone (200 pg) placebo 200
{SCH 32088)
(B) Beclomethasone baciomethasons (168 pg) | beciomethasone (168 pg) | 336
(Vanoanase AQ)
{C) Placebo placebo placebo [+]

Subjects received 8 sprays per day (2 sprays in each nostril from the a.m.
bottle each moming on arising and 2 sprays in each nostril from the p.m. bottle
each evening, approximately 12 hours after the morning dose was administered).
Because labeicd mometasone and beclomethasone botties were not of identical
appearance, a double-dummy study design was used and each bottle type had a
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matching placebo. Subjects were instructed about dosing and recerved there tirst
dose ¢ medicauon at the study center.

Reviewer’s Note: The protocol and general study document [179:17, 182:868-
869] stated that a double-dummy design was used for double-blinding where
subjects did not receive bottles of different shape or appearance at the each
time period (i.e. for the a.m. and the p.m. dose) but rather, where cubjects
received study drug for the a.m. and p.m. dose in Vancenase AQ bottles (for
all 3 study medications: mometasone, beclomethasone, and placebo) with
labels of two different colors for the a.m. (yellow) and p.m. (blue) dose,
respectively.

In summary, the study was designed to recruit approximately 36-42
subjects with documented SAR to each of the 9 centers to ensure a total of at least
324 evaluable subjects. Ideally, all subjects were to be enrolled as cohorts within a
5-day period, approximately 4 weeks prior to the anticipated onset of the ragweed
season.

Reviewer’s Note: In summary, the study was designed so that subjects would
be propbylaxed with study medication for approximately 4 weeks before the
start of the ragweed season. By choosing an allergen (ragweed) which attains
high airborne levels and historically has a well-defined onset and offset of this
season, the study is well-designed from the perspective of trying to maximize
the potential to show a difference between active medication and placebo.

(1II) Evaluation Visitg {179:24-25, 182:865-867):

Evaluation visits to the physician were defined as follows:

Visit 3=Day 8 + 2 days

Visit 4=Day 22 + 2 days
Visit 5=Day 29 + 2 days
visit 6=Day 36 + 2 days
Visit 7=Day 50 < 2 days
Visit 8=Day 57 £ 2 days
Visit 9=Day 71 = 2 days

During these follow-up visits, subject symptoms and adverse events were
reviewed and physical examinations repeated. Subjects received new diary cards
at each visit. Visits 3, 4, and 5 (Days 8, 22, and 29) were intended to occur before
the onset of the ragweed season and visits 6, 7, and 8 (Days 36, 50, and 57) were
intended to occur after onset of the ragweed season.

Reviewer's Note: A point of confusion in the protocol is the occasional
discrepancy between the days and corresponding study visit (e.g. use of day 7
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instead of day 8 when referring to Visit 3) [182:867]. This discrepancy is a
result of referring to days after the initiation of treatment and Goes not
include day 1 of the study.

During the final visits (Visits 8 or 9), subjects additionally underwent
repeat laboratory testing and nasal examination. Visit 9 was incorporated into the
study procedure in the event of a delay of the beginning of the ragweed season and
requirement for an extra study visit for study compietion. Daily ragweed pollen
counts were to be maintained by each study center throughout the study. The
onset of the pollen season was determined for each center by recording the dates
of the first appearance of pollen, the two weeks of highest pollen counts. and the
oftset of the pollen season.

Reviewer’s Note: While it is clear from the study report [179:26] and
protocol [182:868], that the investigator would be respoasible for
maintaining the daily ragweed pollen counts, it is not clear how this
information would be conveyed to determine if subjects required an
additional study visit on day 71 (Visit 9). In discussing this issue with
Schering-Plough, Inc., [ was informed that the investigator for each study
center will review the dates of onsct of the pollen season and inform each
study subject individually if an additional study visit (Visit 9) was required,

The study procedure is outlined in Table 1 below [179:13, 182:896].
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8.9.3.2. CLINICAL ENDPOINTS:

STUDY PERIOD DEFINITIONS:
For the purpose of determining the primary and secondary efficacy variables the
following study periods will be defined:

{a) Prophylaxis period- the time period from the start of treatment (Baseline
vistt or Visit 2) until the day before the start of the ragweed season
[179:32].

The start or onset of the ragwecd season- was defined as the date of onset of the
appearance of ragweed pollen at each treatment center (as determined by each
investigator by the observed ragweed counts and as supported by symptoms in
comparable SAR subjects at each treatment center) [182:868)].

Reviewer’s Note: Neither the study protocol nor the study report state how
each treatment center’s onset of the ragweed season date will be handled.
The study protocol does state that at the end of the study but prior to data
analysis, each investigator will provide the date for the onset ¢f the polien
season, the date of the peak pollen season (2 wzeks of highest counts), and the
offset of the ragweed season. It is not clear from these documents whether
each treatment site will have its own onset and offset of the pollen season
which will individually be incorporated into the final data analysis or
whether these individual dates for the individual centers will be used to
determine a m=an onset of the pollen season that will subsequently be used
for data analysis across al! centers. While the mean time period to onset of
the pollen season for all study sites is 26 days, this time period varies from 16
to 30 days after the start of treatment for individual sites [179:50], hence
application of the 26 day mean would be incorrect for study sites with an
earlier onset of the pollen season.

Nonetheless, in clarifying this issue with Schering-Plough, Inc., I was
informed that each study center will have its own date of onset and offset of
the pollen season, determinec by the pollen counts for that center.

(b)  Pollen season- defined as the time period from the start of the ragweed
season (sec above) through the last day of treatment [179:32].

(¢)  The entire treatment period- defined as the time period from the first day
of treatment through the last day of treatment [179:32].

(d) Endpoint visit- defined as the last visit (for physician evaluated variables)
or last interval (for diary evaluations) for which the subject had non-
missing data [179:32).
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(h %1179:38.50-51,182:8741:

the pollen S¢ason, through the last day of Ureatment, day 57 or 7] (depending on
the onset of the pollen season). other words, the primary efficacy variable
equaled the nymper of days v,

Reviewer's Note: For each study subject, individyga] Symptom Severity scores
recorded in the subject diary were used to derive the Propertion of minimal
Symptom days during the specified time periods,

() Ecmmﬁsxlamﬂmf”"w-mlmﬂi

(1) The Proportion of minimg Symptom days (totai nasa] Symptom score 2)
during the first week of 1he pollen season.

(2) The Proportion of minimal Symptom days (totaj nasal symptom score g 2)
for the entire treatment period.

(3) The Proportion of days during the pollen season when the 1ota) nasa]
Symptom score=0 (j.¢ the proportion of Symptom-free days).

(4) The number of days from the Start of the polien 5e¢ason to the first

5 The number of days from the start of reatment (o the first OcCurrence of 5

(i mewmmmm [179:40).

(1) Mean change from baseline ( ‘baseline’ defined as mean of the a.m. ang

3 prior consecutive days [179:35)) in during the
fagweed season, ag obtained from subject diarjeg (am. and P-m. combined)

for: days 1.1 5, (With further S¢paration into days 1-7 and days g8-] 5), days

(2)  Mean change from baseline ( ‘baseline’ defined as megn of the a.m. ang
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(3) Mean change from baseline (*baseline” defined as mean of the a.m. and
p.m, symptom score from the subject diarv for day 1/Visit 2 of the study
plus the 3 prior consecutive days [179:35]) in {otal non-nasal symptom
scores during the ragweed season, as obtained from subject diaries (a.m.
and p.m. combined) for days 1-15, days 16-30. days 31-45, davs 46-61,
and the endpoint visit.

4) Mean change from baseline (‘baseline’ defined as mean of the a.m. and
p-m. symptom score from the subject diary for day 1/Visit 2 of the study
plus the 3 prior consecutive days [179:35)) in individual nasal symptom
scores during the ragweed season, as obtained from subject diaries (a.m.
and p.m. combined) for days 1-15, days 16-30, days 31-45, days 46-61,
and the endpoint visit.

(%) Mean change from baseline (‘baseline’ defined as mean of the a.m. and
p-m. symptom score from the subject diary for day 1/Visit 2 of the study
plus the 3 prior consecutive days [179:35]) in individual nen-nasal
symptom scores during the ragweed season, as obtained from subject
diaries (z.m. and p.m. combined) for days 1-15, days 16-30, days 31-45,
days 46-61, and the endpoint visit.

(6)  Alltotal (total SAR, total nasal, total non-nasal) and individual symptom
scores, as determined by the physician (physician evaluations).

(7)  The proportior: of minimal symptom days (total nasal symptom score < 2)
during the prophylaxis period.

(8)  The proportion of days during the prophvlaxis period when the total nasal
symptom score=(0 (i.e. proportion of symptom-free days).

(9)  The proportion of days during the entire study when the total nasal
symptom score=0 (i.e. proportion of sympiom-free days).

Reviewer’s Note: In evaluating the supplementary efficacy variables listed
above, data for the prophylaxis period in the intent-to-treat population was
not provided in the NDA submission (efficacy evaluable population provided)
but was generated by Dr. Jim Gebert (Biostatistics, FDA Pulmonary
Division, HFD-570) frem primary SAS data files provided by the sponsor.
Thus, for all supplementary efficacy variables, day 1 of the study refers to the
first day or day 1 of the ragweed season.

Furthermore, the proportion of minimal symptom days during the
prophylaxis period was not identified in the study protocol, but was chosen
for post-hoc analysis to determine how accurately the pollen season was
defined. If the pollen season was defined accurately, little difference between
the study medications and placebo should have been observed during the
prophylaxis period, but larger differences should have been observed during
the pollen season.

8.93.3. STATISTICAL ANALYSIS [182:872-875]:
A sample size of 108 valid subjects per treatment group or 324 valid
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subjects total was calculated to detect a treatment ditference of approximately (.43
units with respect to the primary efficacy variable between the mometasone
treatment group and placebo with a power of 90% at an «=0.05 (2-tailed). That
is. with an estimated pooled standard deviation of 35%, differences of
approximately 16% or more in the proportion of minimal symptom davs would be
detectable with a power of 90%.

Efficacy and safety analyses for this study were based on the following two subject
populations:

(hH Efficacy evaluable subjects-randomized subjects who met eligibitity criteria
and completed at least 1 valid post-baseline visit. The sponsot’s primary
efficacy analysis was based on this population.

(2) Intert-to-Treat (ITT) Population- all randomized subjects who received at
least I dose of study medication and had at least 1 post-baseline evaluation.
The sponsor’s confirmatory efficacy analyses and all summaries of safety
data were bazed on this population.

The pnimary efficacy variable was analyzed for all efficacy evaluable and
intent-to-treat subjects (pooled across all centers) using a two-way analysis of
vanance (ANOVA) which extracted sources of variation due to treatment, center,
and treatment by center interaction. Treatment imbalances regarding baseline and
demographic variables were handled by including these variables as a covariate in
the model. The primary efficacy comnparison of mometasone vs. placeho was then
based on the least squares (LS) means from the ANOVA using a 5% two-sided
significance level. The beclomethasone group was included only to help validate
the efficacy study with reference to a currently marketed nasal corticosteroid. No
adjustment for multiple comparisons was made using this primary efficacy
comparison.

Analysis of secondary efficacy variables (1), (4), and (5) listed above and
all supplementary efficacy variables was performed using the same two-way
ANOVA described above for the primary efficacy variable. For variabies (2} and
(3) listed above, a survival analysis based on the log-rank test (SAS LIFETEST)
was performed using efficacy evaluable subjects only. The presence or absence of
symptoms within the first week after the start of the ragweed season, and the
number of days when the total nasal symptom score was zero, was analyzed using
logistic regression. Again, treatment imbalances regarding baseline and
demographic variables were handled by including the relevant variabie as a
covariate either in an analysis of covariance, in the Cox proportional hazards, or in
the logistic regression model.

For both the efficacy population and the intent-to-treat population
comparability of treatment groups at baseline was assessed by comparing the three
treatment groups with respect to demographic and disease characteristics (gender,
age, race, weight, and disease condition). Continuous variables (age, weight,
duration of disease condition, and duration of current episode) were analyzed by a
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two-way analysis of variance { ANOV Ay which extracted sources of variation due
to treatment and center (SAS GLM). Discrete variables (gender. histers of
asthma, and presence or absence of perennial rhinitis) were analyzed by categorical
linear models (SAS CATMOD). race was analyzed by Fisher's exact test for
Caucasian vs. non-Caucasian subjects.

Reviewer’s Note: For the purposes of efficacy and safety review of this and
all studies in this submission, the intent-to-treat population was utilized
rather than the sponsor’s efficacy evaluable population (except in analyses
where ITT population data was not available and not generated from SAS
datafiles). Furthermore, the treatment by center interaction for the primary
efficacy variable in this study was significant (p=0.02). The mometasone
treatment group was anumerically favored over placebo at all 9 study centers.
This magnitude of difference varied from < 5% (2 centers) to 5-10% 2
centers) and even to >15% (5 centers). Atall but 2 centers, beclomethasone
was numerically favored over placebo, although the treatment differences
were smaller than those seen in the mometasone treatment group. The
treatment by center interaction was quantitative rather than qualitative and
was felt by the principal investigator to be reasonably consistent, thus
allowing combining of data across centers to provide an overall estimate and
statistical assessment of the treatment differences.

8.9.4. RESULTS:
8.9.4.1. SUBJECT DEMOGRAPHICS:

(A) A total of 349 subjects were randomized into the study, with 2 subjects having
no follow-up visits; hence being excluded from all analyses (safety and efficacy).
Thus, 347 subjects were evaluated for safety (intent-to-treat population). An
additional 17 subjects were excluded from the =fficacy analysis, resulting in 330
subjects evaluated for efficacy. The distribution of subject populations is
summarized in Table [I. below:
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Table 1. Distribution of Subsect Populations [179:44]

Mometasone Beclomethasone Placebo Total
(SCH 32088) (BDP)
Efficacy Population | 14 iz 104 3
Safety Popnlation 116 (1 subyect had no 131 IS () subgect 347
follow up) had no
(ITT) follow-up)
Total # t1? 116 116
Randomized

349

(B) Pooled demographic data with regard to subject characteristics in the safety

population (ITT) is summarized in Table III. below [179:46).

Table [1I:
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MFNS=Mometzsone
BDP=Beclomethasone

Subiect Demographics (Protocol C93-215):

Intent-to-Treat Population
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Reviewer's Note: No statistically significant differences were noted among
the treatment groups regarding any of the demographic or clinical

characteristics. The mometasone treatment group had a numerically greater

number of female subjects than the other two treatment groups. Also of
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note, the mean weight of subjects comprising the placebo group (174.5 Ibs.)
was higher than that of the two active control groups (168.4 1bs., mometasone
group and 165.5 lbs,, beciomethasone group). As noted in the SAR studies,
the majority of subjects in the three treatment groups for this prophylaxis
SAR study were Caucasian (91-97% range).

(C)  Subject Distribution by Disease Severity at baseline in the Intent-to-Treat

Population [179:223]:

A stratification of subjects by disease severity was not performed in this
study by SAR symptom categories of mild, moderate, and severe disease (as
performed in the pivotal SAR trial C93-013). Nonetheless, comparison of baseline
total nasal symptom scores (a.m. and p.m. combined) for the three treatment
groups indicated comparable severity of total nasal symptom scores with a mean
score of 0.3 for the mometasone treatment group and 0.4 for both the
beclomethasone and placebo groups, respectively [180:355]. A comparison of
baseline total symptom scores (a.m. and p.m. combined) for the three treatment
groups also indicated comparabie severity of total symptom scores between the
three groups with a mean score of 0.5 for the mometasone treatment group and
0.6 for both the beciomethasone and placebo groups, respectively [180:351]. No
statistically significant differences in total nasal and total symptom scores were
noted between any of the three treatment groups at baseline.

(D) Subject Discontinuation

A total of 37 subjects (5 treated with Mometasone, 13 treated with
Beclomethasone, 19 treated with placebo) discontinued the study prior to
scheduled completion. This data is summarized in Table V. {171:43].
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Number and Percentage of Randomized Subjects Who Completed

Treatment and Number/{%) Who Discontinued the Study with
Reasons for Discontinuation

TREATMENT GROUP

Mometasone Beclomethasone | Placebo Total

{n=117)' (n=116) (n=116) {n=349)
Number (%) Completed 110 (96%) 103 (89%) 97 (84%) 312 (89%)
Reason for Discontinuation
—Adverse event 1 (1%) 5 (4%) 4 (3%) 10 (3%)
~Treatment Failure 2 (2%) 1 (1%) 8 (7%) 4 (1%)
~Noncompliance with 0 4 (3%) 1 (1%) 5(1%)

Protocol

—~Last to follow-up 0 0 1 (1%) 1 (<1%)
~Did not wish to 1 (1%) 3 (3%) 3 (3%) 7 (2%)
continue
-Did not meet protccol 1 (1%) 0 2 (2%) 2 (1%)
eligibility
TOTAL # (%) 5 (4%) 13 (11%) 19 (16%) | 37 (11%)
PISCONTINUED

" wenumber of randomuized subjects at the ime of study initiation

Reviewer’s Note: With the exception of the mometasone treatment group, >
10 % of subjects discontinued treatment in the other two treatment arms.
Because of these relatively high discontinuation rates (especially for the
placebo group), the overall percentage of subjects discontinuing treatment
for the entire study population was 11%.

(E) Subject Validity

A total of 22 subjects (8 treated with mometasone, 9 treated with
beclomethasone, and 5 treated with placebo) valid for efficacy had data invalidated
for some visits. These subjects and the reasons for invalidation are summarized in
Table 9 of the NDA submission {179:45, 48, 155-162). Review of reasons for
subject invalidation consisted of concurrent iliness, non-compliance with
medication dosing, and unacceptable concomitant meuscation use and were overall
appropriate reasons for subject exclusion.

(F) Pollen Counts [179:165-204]
A review of ragweed pollen counts across the 9 centers participating in this
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study revealed an abrupt onset and offset of the pollen season 1n 7 of the 9 centers
with significant elevation of the ragweed count. the exception being study centers
€93-215-05 and -07 where mild ragweed pollen seasons were evident |179:179,
181]. Interestingly, the corresponding symptom scores at these 2 study sites did
not differ siznificantly from the other 7 study sites [179:247. 249]. Overall. the
onset of the ragweed pollen season occurred > 21 days for 8 of the § study centers
with the majority of study centers having pollen season onset occurring at
approxirately day 27-30. Only one center (C93-215-09) had onset of its pollen
season at day 16 post-initiation of study medication [179:173]. Hence, the mean
duration of the prophylactic period for this study across all centers combined was
26 days (i.e. similar in duration to the anticipated study prophyliaxis period).

8942 EFFICACY ENDPOINT OUTCOMES:

(0 Prmary Efficacy Variable (ITT Population) [179:223]:

Analysis of the mean proportion of minimal symptom days during ths
ragweed pollen season was based on the intent-to-treat population for the ragweed
season interval (n=115 for mometasone, n=112 for beclomethasone, and n=109 for
placebo; which was decreased from the ITT population distribution during the
prophylaxis period: n=116 for mometasone, n=116 for beclomethasone, and n=115
for placebo, due to subject drop-outs) [179:223]. For this primary efficacy
endpoint both active treatment groups--mometasone and beclomethasone, were
significantly more effective than placebo (p<.01) [179:223}. The mometasone
treatment group showed a numerical advantage (proportion of minimal symptom
days=0.84 or 8495) over the beclomethasone treatment group (proportion of
minimal symptom days=0.79 or 79%), although these differences were not
statistically significant (p=0.17). Because of study design and underpowering to
detect a difference between these 2 groups, no conclusion can be made regarding
the true meaning of a p-value of 0.17 in this context. A summary of the primary
efficacy variable results for all 3 treatment groups is provided in Table V.

Reviewer’s Note: Of note, the primary efficacy variable results for the
efficacy evaluable population was approximately the same as that for the
intent-to-treat population [179:51, 207). For certain secondary and
supplementary endpeints, intent-to-treat population data was not provided
by the sponsor. In these situations, given the similarity of the efficacy-
evaluable population to the ITT, the efficacy evaluable population was
substituted for data analysis.

Of note, as discussed under ‘Supplementary Efficacy Variables® (Table V.),
the mometasone treatment group was noted to have a numerical advantage
in increasing the number of minimal symptom days during the prophylaxis
period, as compared with placebo, which was statistically significant (p=0.01)
[179:223] and which could impact on efficacv findings dvring the ragweed
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period. While the prophylaxis period could not be treated as a covariate for
a post-hoc analysis of the primary efficacy variable because treatment periods
cannot used statistically as covariates (per discussion with Dr. Jim Gebert,
Biostatistics); subtraction of total nasal symptom scores for the prophylaxis
period frum the total nasal symptom scores for the ragweed season did not
change the trend in values for the mometasone treatment group compared
with the placebo group, thus supporting a numerical advantage of
mometasone in reducing total nasal symptom scores over placebo. Because
this was a post-hoc aaalysis, p-values were not assigned for this comparison.

Because of the definition of the primary efficacy variable as being a
composite of a.m. and p.m. subject diary total nasal symptom scores, separate
analysis of a.m. and p.m. scores was not possible, and more importantly, not
logical for this composite study parameter. Subsst analysis by age, gender, and
race for the primary efficacy variable in the efficacy evaluable population
[179:226] overall revealed similar efficacy results for the 3 age subgroups (12-17,
18-64, >64 years of age), and in males vs. females. Because the number of
subjects in the age 12-17 years or age >64 years subgroups were small, no
meaningful conclusions regarding efficacy could be made for these populations.
Regarding race, the majority of subjects for this study were Caucasian and efficacy
results observed in this racial subgroup were similar to the overal} population.

A review of the treatment-by-center interaction for the 9 centers indicates
that for the efficacy evaluable population (ITT population data not available in the
NDA submission for further analysis), while each of the 9 centers had
approximately the same number of subjects enrolled, the statistical significance of
the primary efficacy variable was primarily influenced by 2 of the 9 study centers:
center C93-215-03 and C93-215-06 [179:211, 214). Of note, the other 7 study
centers did not demonstrate a statistically significant effect of the mometasone
treatment group over placebo in increasing the proportion of ‘minimal nasal
symptom days’ [179:207-217], however a numerically superior difference over
placebo in increasing the proportion of *minimal symptom days’ was demonstrable
at mest study centers for the mometasone treatment group. An evaluation of the
proportion of ‘minimal nasal symptom days’ in subjects of study center C93-215-
09, where the SAR prophylaxis period was approximately 16 days, did not show a
significant difference in the two active treatment groups, compared to placebo,
however the study was not designed to compare individual study sites.

Reviewer’s Note: One fundamental study design flaw for study C93-215
which limits assessment of how great 1 difference prophylaxis really makes in
decreasing the symptoms of SAR compared with mometasone use at the time
of allergy season cnset (and which would affect ull efficacy variables) is the
lack of an active comparator mometasone group where subjects did not
reccive prophylaxis prior to the onset of the pollen season but received
mometasone with the onset of the rngweed season. Presence of such a study
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arm would allow comparative analysis between use of mometasone at the
start of the pollen season vs. prophylaxis with mometasone prior to the onset
of the pollen season in decreasing symptoms of SAR.

Alternatively, one might utilize a cross-study comparison of the two
pivotal SAR studies (C93-013 and C93-215) to compare the prophylaxis
mometasone arm of study C93-215 with the non-prophylaxis mometasone
arm of C93-013. Because the total nasal symptom scores at the time of the
allergy season were so markedly different for these 2 studies with
significantly higher total nasal symptom scores in all treatment arms of study
C93-013 that cannot be explained by higher pollen counts for the allergy
season of study C93-013, it is difficult if not altogether impossible to compare
these 2 study populations.

(I)  Secondary Efficacy Yariables (ITT population except where otherwise

noted):

) ) -
5 2) during the first week of the pollen season [179:219] (Table V.,

Efficacy evaluable population, ITT population data not avaiiable):

A review of the proportion of subjects with minimal symptom days during
the first week of the ragweed polien season confirmed findings seen in the primary
efficacy variable (as pooled across all study centers), namely that both active
treatment groups (mometasone and beclomethasone) had a significantly greater
proportion of minimal symptom days (92% and 89%, respectively, p < .01) than
the placebo group (79%). Again, the findings for the 2 active treatment groups
were not statistically significantly different from one another (p=0.23), « Ithough
the mometasope treatment group had a numerical advantage of a greater
proportion of minimal symptom days than the beclomethasone treatment group.

(2)  The proportion of minimal symptom days (total nasal symptom score
s 2) for the entire treatment period (ITT Population) {179:223] (Table
V.)

A review of the proportion of subjects with minimal symptom days in each
of the 3 treatment groups during the entire treatment period (entire study) was
very similar to that of the first week of the pollen season. The 2 active treatment
groups had a significantly greater proportion of minimal symptom days (89% and
85%, respectively, p <.01) than the placebo group (75%) but did not statistically
differ significantly from one another (p=0.15). Interestingly, during the portion of
the study prior to the ragweed scason (prophylaxis period, refer to supplementary
efficacy variable, Table V), subjects treated with mometasone recorded minimal
symptoms for $5% of days, compared to 93% of days in the beclomethasone
group and 88% of days in the placebo group, respectively [179:223]. As
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compared with placebo. these ditterences were statistically significant tor the
mometason: treatment group (p=.01) and marginally staustically significant for the
beclomethasone treatment group (p=.06}. For all 3 treatment groups. the
proportion ¢ minimal symptom days during the prophylaxis period was shightly
higher than dunng the onset of the ragweed season.

In summary. the two active treatments were more effective in decreasing
total nasal symptoms of SAR than placebo from both the start of the pollen season
and from the start of treatment to study completion. While decreased relative to
placebo, the onsct of total nasal symptoms of SAR was not completely abrogated
with mometasone use.

(3)  The proportion of davs during the pollen seasen when the total nasal
symptom score =0 [179:221] (the proportion of symptom-free days,
efficacy evaluable population, ITT population data not available, Table

VL)

Analysis of the secondary efficacy variable (the proportion--the number of
days during the pollen season when subjects experienced no nasal sympioms/total
number of days in the pollen season) for the 3 treatment groups is compared with
the supplementary efficacy variables of the proportion of days with tota! nasal
symptoms of SAR=0 during the prophylaxis period and the entire treatment period
and is presented in Table V1. During the prophylaxis period, 67% of subjects in
the mometasone treatinent group, 59% of subjects in the beclomethasone
treatment group, and 53% of subjects in the placebo group recorded no nasal
symptomns. Only the difference in proportions between the mometasone and
placebo group was statistically significant during the prophylaxis period (p <.01).
During the pollen season, subjects treated with mometasone recorded no
symptoms for 46% of days, compared with 40% of beclomethasone subjects, and
26% of placebo group subjects. The two active treatments were more effective in
decreasing total nasal SAR symptoms than placebo (p <.01). For the entire
trcatment period, subjects treated with mometasone recorded .0 s, mptoms for
55% of days, compared with 39% of beclomethasone subjects, ard 34% of
placebo group subjects. Once again, the two active treatments were more effective
in decreasing total nasal SAR symptoms than placebo for the entire study duration
(p <.01) but did not completely abrogate or prevent onset of nasal SAR symptoms.

(4)  Thenumber of days from the start of the pollen season to the first
qccurrence of g non-minimal symptom day (182:1044-1055] (total nasal
symptom score > 2, efficacy evaluable population, ITT population data not
available).

An analysis of the number of days from the start of the pollen season to the
first occurrence of a symptomatic day (i.¢. total nasal symptom score > 2) for the
three study treatments showed that the median number of days to the first
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symplomatic day ~as 26.5 days for subjects in the mometasone treatment group.
27.0 days tor the beclomethasone treatment group, and 10.5 davs for the placebo
treatment group. Compansons between both the mometasone and beciomethasone
treatment group with the placebo group using the Wilcoxon test and log rank test
showed a statistical difference between the two active treatments and placebo with
a slight numencal advantage of the mometasone treatment group over the
beclomethasone treatment group with respect to time to delaying onset of
*symptomatic days’ (p <.01) {15§2:1045].

Using these survival analysis methods, a Kaplan-Meter plot of time from
the start of treatment to the first occurrence of a symptomatic day was generated
[179:54, 182: 1045] and is presented in Figure 1.

(5)  Thenumber of days from the start of treatment to the first occurrence
of a non-minimal symptom day (total nasal symptom score > 2, efficacy

evaluable populatior:, ITT population data not available).

An analysis of the number of days from the start of treatment (i.¢. Baseline
visit or Visit 2) to the first occurrence of a symptomatic day for the three study
treatments showed that the median number of days to the first symptomatic day
was 48.5 days for subjects in the mometasone treatment group, 43.0 days for the
beclomethasone treatment group, and 30.0 days for the placebo group (p <.01)
[182:1057]). Again, pairwise comparisons of mometasone vs. placebo and
beclomethasone vs. placebo showed both active treatments to be statistically
significantly different from placebo, with a numerically greater time to onset of
‘symptomatic days’ with mometasone treatment than beclomethasone treatment.

Using survival analysis methods, a Kaplan-Meier plot of time from the start
of treatment to the first occurrence of a symptomatic day was generated [182:
1057] and is presented in Figure 2.
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fLL_daxs_ﬁl_'ll..and_lhmdnuml_vuu (ITT populauon, Tables VIL.- )\1 SAS

Datafiles). Refer to Attachment 1 for line listings.

A review of the combined (a.n:. and p.m combined) mean change in the
total nasal symptom scores as compiled from the SAS datafiles for the ITT
population for all time intervals of study C93-215, indicates that at all 15 day time
intervals after the start of the pollen season, with the exception of the day 31-45
and day 61-71 time intervals (which because of study design and a small subject
number at these latter two time points, were non-estimable (N/E)), the
mometasone treatment group demonstrated a statistically less significant increase
in total nasal symptoms than the placebo treatment group (p <.01). Of note, the
mometasone treatment group also demonstrated a statistically less significant
increase in total nasal symptoms than the placebo tre~tment group (total nasal
symptom score mometasone group=0.4, total nasal symptom score piacebo
group=0.7, p<.01; mean change in nasal score, mometasone group=0.1 (66%),
mean change in nasal score, placebo group=0.3 (97.9%), p=0.04) during the
prophylaxis period (Table VII.). The reason for this discrepancy is unclear, and
although the 3 treatment populations were noted to have a similar severity of
seasonal allergic rhinitis symptoms at baseline, the difference of the total nasal
symptom scores between the mometasone group and placebo group was
marginally statistically significant (p=0.07). Whether or not some subjects had
underlying perennial rhinitis despite careful exclusion criteria to avoid enrolling
subjects with active or anticipated active perennial rhinitis is also unclear. In
summary, the mean scores increased in all treatment groups both before (the
prophylaxis period) and after onset of the pollen season, however, for z!l 3
treatment groups, total nasal symptom scores were significantly greater after the
onset of the pollen season.

Comparing the two active treatments, while not statistically significant, the
mometasone treattent group demonstrated a numerically smaller increase in total
nasal symptoms than the beclomethasone treatment group at all 15 day time
intervals (Tables VII., VIII., IX., X., and X1.). For all 3 treatment groups and for
all time periods, the standard deviation in the percent change in totat nasal
symptom scores was high, attesting to the high variability in subject nasal symptom
scores.

Regarding the day 1-15 interval, the percent increase in total nasal
symptoms in the mometasone treatment group was numerically smaller (total nasal
symptom score=0.7, mean change in total nasal score=0.4 (86.6%) thar the
beclomethasone treatment group (total nasal symptom score=1.0, mean change in
total nasai score=0.6 (216%), or the placebo group (total nasal symptom
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score=2.0, mean change 1in total nasal score=1.6 (367%). in other words.
mometasone pre-treated subjects had less severe worsening »f SAR allergic
symptoms during onset of the allergy season than did the oiher 2 treatment groups
which was statistically significantly less severe when compared with placebo
subjects but not when compared with beclomethasone subjects. Evaluation of
subject diary scores for the day 1-15 interval separately for the a.m. and p.m. in
order to assess duration of drug effect, failed to show a significant difference in
raw total nasal symptom scores for either of the two active treatments but did
show a greater change (% increase) in symptom scores during the p.m. in the
mometasone treatment group (2lso noted for the beclomethasone group). These
findings suggest that during the active ragweed season, no significani waning of
effect of mometasone in decreasing SAR symptoms appears evident by 24 hours
(mometasone group: 0.8=a.m. score (47.9% change) vs. 0.7=p.m. score (68§%
change). These results are summarized in Table VIII. of the review.

A separation of the day 1-15 interval into weekly intervals of day 1-7 and
day 8-15 is presented in Tables IX. and X. of the review. Notable by week 2 of .
the pollen season (day 8-15), as compared with week 1, is a continued increase in
total nasa] sympioms for all 3 treatment groups. Nonetheless, the total nasal
symptom score and mean change in total nasal symptom score for the mometascne
treatment group was lower than the other 2 treatmeat groups (mometasone group:
total nasal symptom score=0.9 and mean change in total nasal symptom score=0.5
(+125%}), and was statistically significantly lower than the placebo group. For the
mometasone group per se, no sighificant difference in raw total nasal symptom
scores was noted for the a.m. vs. p.m. scores during week 2 of treatment, although
the p.m. score showed a slight increase in the percent change (week 2: a.m.=
+75.4%, p.m.= +97.9% change).

Analysis of the day 16-30 interval during 1ne ragweed season continued to
demonstrate the greater efficacy of mometasone treatment in decreasing subject
evaluated total nasal symptoms, as compared with the beclomethasone treatment
group and placebo group, ({(mometasone group: total nasal symptom score=1.2
and mean change in total nasal symptom score=0.8 (+184%), beclomethasone
group (total nasal symptoin score=1.4 and mean change in total nasal symptom
score=1.0 (+225%), and placebo group, (total nasal symptom score=2.4 and mean
change in total nasal symptom score=1.9 (+442%), p < 0.01 for mometasone vs.
placebo and mometasone vs. beclomethasone for both raw total nasal symptom
scores and the mean change in total nasal symptom score)).

Further analysis for days 31-45 and days 46-61 of the ragweed season
required acc~unting for subject dropout at these later study timepoints, hence
making 1t impossible to comment cn the statistical significance of these findings.
Nonetheless, the total nasal symptom scores for these two time intervals suppon
conclusions for the day 1-15 and day 16-30 time points; namely that the
mometasone treatment group had a smaller increase in total nasal symptoms as the
ragweed season continued than either the beclomethasone treatment group or
placebo (mometasone group: day 31-45: total nasal symptom score=1.4, mean
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change 1n total nasal symptom score={.0 (+173% increase). dav 46-61 total nasal
symptom score=1.4, mean change 1n total nasal symptom score=1.0 (~281%0}).
Total nasal symptom scores for the gndpoint visit for all 3 treatment groups were
similar to that of the day 16-30 interval. Of note. the total nasal symptom scores.
the mean change in total nasal symptom scores, and the percent increase in scores
did not uniformly increase for all treatment groups (namely, the mometasone group
and placebo group) as the ragweed season advanced. The clinical implications of
these findings are unclear but given the large standard deviation in subject
symptom scores (reter to Table X1.), these findings most likely refiect large inter-
subject and possibly intra-subject vanability of symptom recording. A summary of
the findings for these timepoints is provided in Table XI.

Reviewer’'s Note: As noted for the SAR studies of this NDA submission, the
a.m. and p.m. scoring system represents an integration cf the subject’s
symptoms over the previous 12 hours and does not represent a ‘snap-shot’ of
the subject’s clinical status at the particular time of symptom recording.

The majority of subjects in this study received mometasone prophylaxis for 4
weeks, however, of those who did not (primarily subjects at study sites -02
and -09, who received from 14-21 days of pre-treatment with mometasone (a
total of 30 subjects) or one of the other treatments), shorter duration of pre-
treatment with mometasone did not appear to change the trend in decreasing
total nasal symptom scores (statistical comparison was not performed cn
these subjects because of low subject number and underpowering) [Response
to FDA Request on Prophylaxis Studies, Schering Plough, Inc., 05/21/97, p.
58-84|.

Furthermore, noted throughout this study for all supplementary efficacy
variables was a siguificant decrease in study subject numbers (visit n values)
for the % change in subject number (=n) for all subject evaluated symptom
scores as the study progressed (total SAR, total nasal, total non-nasal, and
individual nasal and non-vasal symptom scores). This decrease in subject
number (=) represented subjects who had 0 as a given symptom score with
4 resultant inability to compute the % change based on a denominator of 0.
Acknowledging that the primary and secondary efficacy variables support
the efficacy of mometasone in the prophylaxis of subjects with SAR,
nonetheless the lack of incorporation of these subjects as data points into the
supplementary efficacy variable analysis represents a study flaw which does
not address symptom scores for all efficacy evaluable subjects.
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(Il Supplementary Efficacy Vanables-cont:

(2) Mean change from baseline (‘baseline’ defined as mean of the a.m.
and p.m. symptom score from the subject diary for day 1/Visit 2 of the
study plus the 3 prioer consecutive days [179:35}) in fotal sympiom
scores during the ragweed season, as obtained from subject diaries
(a.m. and p.m. combined) for: days 1-15 (with further separation into
days 1-7 and days 8-15), days 16-30, days 31-45, days 46-61, and the
endpoint visit. (ITT population, Tables XIL.-XVL.). Refer to
Attachment 1 for line listings.

A review of the combined (a.m. and p.m. combined) mean change in the
total (nasal plus non-nasal) subject evaluated symptom scores using the [TT
population compiled from SAS datafiles for all time intervals of study C93-215,
indicates that for all 15 day time intervals from the onset of the pollen season, with
the exception of the prophylaxis period and the day 31-45 and day 61-71 time
intervals (which because of study design and a small subject number at these latter
two time points, were non-estimable (NE)), the mometasone treatment group
demonstrated a statistically less significant increase in total symptoms than the
placebo treatment group (p <.01). As was noted for the supplementary efficacy
variable of the total nasal symptom score, the mean total symptom scores
increased (as compared to baseline) in all treatment groups both before (the
prophylaxis period) and after onset of the pollen season, with higher mean
symptom sccre values recorded after the onsct of the polien season (Table XIII.).
Again noted for the total symptom score during the prophylaxis period, and as
discussed previously for the total nasal symptom score (prophylaxis period) was
the numerically slightly smaller total symptom score for mometasone treatment
subjects, as compared with the active treatment group and the placebo rroup. For
the comparison of mometasone vs. the placebo group, these raw scores were
statistically significant (p=0.03) but the mean differences were not (p=0.2).

Comparing the two active treatments, while not statistically significant, the
mometasone treatment group demonstrated a numerically smaller increase in total
symptom scores than the beclomethasone treatment group at all 15 day time
intervals (Tables XIII.- XV1.). Evaluation of the first 15 day interval on a weekly
basis revealed a numerically smaller increase in total symptom scores in the
mometasone treatment group for week 1 (days 1-7) but not week 2 (days 8-15) of
treatment.

Regarding the day 1-15 interval, the total SAR symptom score values and
percent increase in total symptoms for the mometasone treatment group was
numerically smaller (total SAR score=1.3, mean change=0.8 (208%) than the
beclomethasone treatment group (total SAR score=1.7, mean change=1.1 (327%),
and statistically significantly smaller than the piacebo group (total SAR score=3.0,
mean change=2.4 (428%), p<.01). Evaluation of subject diary scores for the day
1-15 interval separately for the am. and p.m. (Table XIII.) in order to assess
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duration of drug eftect, failed to show a signiticant difterence in raw total symptom
scores for either of the two active treatments but did show o preater change (%o
Increase) In symptom scores during the p.m. in the mometasone treatment group
talso noted for the beclomethasone group). Similar findings were demonstrated
during analysis of the a.m. and p.m. scores for total nasal symptoms and again
suggest that during the active ragweed season, no significant waning of effect of
mometasone in decreasing total SAR symptcems appears evident by 24 hours post-
dosing (mometasone group: 0.8=a.m. score {125% change) vs. 0.9=p.m. (95.2%
change).

Separation of the day 1-15 interval into weekly intervals of day |-7 and day
8-15 is presented in Tables XIV. and XV. of the review. Notable by week 2 of the
pollen season (day 8-15), as compared with week 1, was a continued increase in
total symptoms (a.m. and p.m. combined) for the mometasone treatment group,
but no consistent increase in total symptoms for the beclomethasone or placebo
treatment group. The clinical implications of this study finding are unclear,
especially given the large standard deviations for each treatment group.

The raw total symptom score and percent change in symptom score for the
mometasone treatment group was lower than the beclomethasone and placebo
treatment groups for the first week of the ragweed season (mometasone group;
raw score=1.0, mean change=0.5, % change=102% vs. the bectomethasone group;
raw score=0.8, mean change=0.8, % change=267, and vs. the placebo group; raw
score=2.3, mean change=1.8, % change=331; p<.01 for the mometasone group vs.
placebo (Table XIV)). The raw total symptom score but not the percent change in
symptom score for the mometasone treatment group was likewise lower than the
beclomethasone and placebo treatment groups during the second week of the
ragweed season (p<.01 for the mometasone group vs. placebo).

Analysis of the day 16-30 interval during the ragweed season demonstrated
the continued greater efficacy of mometasone treatment in decreasing subject
evaluated total symptoms, as compared with the beclomethasone treatment group
and placebo group (mometasone group: total SAR symptom score=2.0, mean
change=1.5 (279% increase in total symptoms), beclomethasone group: total SAR
symptom score=2.5, mean change=2.0 (391% increase in total symptoms) and
placebo group: total SAR symptom score=3.7, mean change=3.1, (574% increase
in total symptoms (Table XVT)), p<.01 for mometasone vs. placebo and
mometasone vs. beclomethasone)).

Analysis of the day 3145 and day 46-61 study intervals reveal a mild
steady increase in total SAR symptoms for the mometasone and beclomethascne
treatment groups and a comparable plateauing of total SAR symptoms for the
placebo group by day 31-45 (Table XVL). Numerically, the total SAR symptom
score was lowe. and % change in the total SAR symptom score for the
mometasone group was smaller than that of the placebo or the beclomethasone
groups, however, no conclusion could be based on these findings given the smaller
number of subjects at these study points (i.e. study underpowering to derive a
conclusion for these 2 time intervals). As was noted for the iotal nasal symptom
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score. the totad score tor all threz ueatment groups at the endpoint visit wa: most
similar to the day 16-30 terval.

3) Mean change from baseline (‘baseline’ defined as mean of the a.m.
and p.m. symptom score from the subject diary for day 1/Visit 2 of the
study plus the 3 prior consecutive days [179:35]) in total non-nasal
symptom scores during the ragweed season, as obtained from subject
diar es (a.m. and p.m. combined) for aays 1-15, days 16-30, days 31-
45, days 46-61, and the endpoint visit (ITT population, Tables XVII.-
XIX.). Refer to Attachment 1 for line listings.

Review of the combined (a.m. and p.m. combined) mean change in the
total non-nasal symptom scores for the iTT population (using the primary SAS
datafiles) for all time intervals of study C93-215, indicates that at all 15 day time
intervals after onset of the pollen season (with the exception of the baseline period
(p=0.22), the prophylaxis period (p=0.96) and the day 31-45 and 61-71 intervals--
the latter secondary to a non-estimable p-value), the mometasone treatment group
demonstrated a less statistically significant increase in total non-nasal symptoms
than the placebo treatment group as noted in both the raw symptom score and the
percent change from baseline in the total non-nasal score (p<.01).

Companng the two active treatments, while not statistically significant, the
mometzsone treatment group demonstrated 8 numerically smaller increase in total
non-nasal symptom scores than the beclomethascne treatment group at all 15 day
intervals with the exception of the prophylaxis period (Tables XVII.-XIX.). Once
again, for all 3 treatment groups and for all time periods, the large standard
deviation in the percent change in the total nasal symptom score appears to
confirm previous implications that subject SAR symptom scores have high
vanability.

In terms of the day 1-15 interval, the raw total non-nasal symptom score,
the mean change in total non-nasal symptoms and the percent change in total non-
nasal symptoms in the mometasone treatment group was statistically significantly
smaller (p<.01) than the placebo group, but not so when compared with the
beclomethasone group (p=0.56 for raw symptom score or p=0.66 for mean change
in raw non-nasal symptom score). Evaluation of subject diary scores for the day |-
15 interval separately for the a.m. and the p.m. to assess duration of drug effect,
failed to show a signficant difference in the raw non-nasal symptom score for the
mometasone treatment group (mometasone group; raw score: a.m,=0.6 and
p.m.=0.6, mean changs in score: 2.m.=0.4, p.m.=0.5). Similar findings of lack of
waning of a duration effect on total non-nasal SAR symptoms were likewise noted
for the beclomethasone treatment group and the placebo group for study C93-215
(Table XVIIL). Separation of the day 1-15 interval into weekly intervals of day 1-
7 and day 8-15 in order to assess subject response from week 1 to week 2 of the

ragweed scason was not performed for the supplementary efficacy endpoint of
total non-nasal symptoms.
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Analysis of the day 10-30 interval (am. and p.m. scores combined) duning
the ragweed season demonstrated greater efficacy of the mometasone treatment
group 1n decreasing total non-nasal symptom scores compared with placebo
(p=0.01) and numerically (though not siatistically) greater efficacy when compared
with the beclomethasone treatment group (raw score comparison of mometasone
vs. beclomethasone, p=0.17, companison of the mean change in non-nasal
symptom score for mometasone vs. beclomethasone, p=0.2).

Having taken into account subject dropouts, evaluation of the day 31-45
and day 46-61 interval of the ragweed pollen season nonetheless revealed a lower
mean total non-nasal symptom score and smaller mean change in the non-nasal
score in the mometasone group, as compared with placebo and the
beclomethasone active control (Table XIX.). These findings are similar to those
noted for subject total nasal and total SAR symptom scores. Total non-nasal
symptom scores for the endpoint visit for all 3 treatment groups were similar to
that of the day 16-30 interval. For the most part, the raw total non-nasal symptom
scores and the percent increase in scores mildly but steadily increased for al!
treatment groups as the ragweed season advanced. Similar trends in data were
noted for the prior 2 supplementary efficacy variables of total nasal and total SAR
symptoms discussed previously. Given that the ragweed pollen counts were likely
decreasing in at least several study centers (C93-215-02, -03, and -06)
approximately | month aficr onset of the pollen season [179:175-183], the
etiology of the increasing symptom scores in at least some study subjects (e.g.
study site -02: subject 005, 017, 019, 020 (mometasone treatment group); study
site -06: subject 041, study site -03 excluded because most subjects did not
complete treatment beyond 30 days post-initiation of the ragweed season (efficacy
evaluable population {179:122-123, 124-125, 130-131}): is not readily explained,
although similar trends were observed for individual subjects in the
beclomethasone and placebo treatment groups as well.

A summary of the statistical response of total nasal, total non-nasal, and
total SAR (nasal plus non-nasal) seasonal allergic rhinitis symptoms for all 15 day
study intervals is provided in Table 3(X. below.
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(i Supplementarny Efficacy Vanables-cont

{4) Mean change from baseline (*baseline’ defined as mean of the a.m.
and p.m. symptom score from the subject diary for dav 1/Visit 2 of the
study plus the 3 prior consecutive days [179:35]) in jndjvidual nasal
symptom scores during the ragweed season, as obtained from subject
diaries (a.m. and p.m. combined) for days 1-15, days 16-30, days 31-
45, days 46-61, and the endpoint visit (ITT population). Refer to
Attachment 1 for line listings.

Analysis of suujcct evaluated individual nasal symptom scores for each 15
day study interval subsequent to the onset of the pollen season included the
following four nasal symptoms: rhinorrhea (nasai discharge), sneezing, nasal
congestion, and nasal itch. Of note, the day 1-15 interval for the individual nasal
symptom scores was not sub-analyzed by week | and week 2.

Evaluation of subject rhinorrhea (a.m. and p.m. combined) revealed that
the mometasone treatment group had a lu .ver mean rhinorrhea score than the
placebo group at all 15 day time points with the inarginal exception of the
prophylaxis period (prophylaxis period rhinorrhea (raw) score: mometasone vs.
placebo, p=0.03, mean change in score: mometasone vs. piacebn, p=0.25) and
which was statistically significant at day |-15 (thinorrhea score: mometasone
group=0).2, % change=-1.6; rhinorrhea score: placebo=0.5, % change=55.2; p<.01
for both raw score and mean change) and day 16-30 (rhinorrhea score:
mometasone group=0.3, % change=66.7; rhinorrhea score: placebo=0.6, %
change=119; p<.01 for both raw score and mean change). While the mean
rhinorrhea score for the mometasone group was numerically lower than that of the
placebo group for the gndpoint visit (thinorrhea score: mometasone group=0.3, %
change=84.0; rhinorrhea score: placebo=0.7, % change=74.9; p<.0! tor both raw
score and mean change}), the mean % change in rhinorrhea increased for
mometasone subjects. Rhinorrhea scores at day 3145 and day 46-6] were lower
for the mometasone treatment group than placebo but statistical significance was
not assigned to these values because of study underpowering. Comparison of the
morxetasone treatment group with the active comparator, beclomethasone on this
clinical endpoint revealed that in general, the mometasone treatment group had
rhinorrhea scores numencally lower than or equal to the rhincrhes scores of the
beclomethasone treatment group for all 15 day study intervals. These differences
were not statistically significant at any of the 15 day study intervals. Evaluation of
rhinorrhea scores for the mometasone treatment group for the a.m. vs. the p.m.
showed no significant difference in the rhinorrhea score at any of the 15 day
intervals (including the prophylaxis period) when the a.m. score was compared to
the p.m. score. Post-hoc analysis of the a.m. vs. the p.m. scores was not
pertormed, thus a significance level was not obtained for these values.

Evaluation of subject evaluai«d sneezing scores for the mometasone
treatment group vs. placebo for all 15 day study intervals with the marginal
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exception of the prophviaxis penod (prophylaxis period sneezing (raw) score
mometasone vs. placebo. p=0.04, mean change in score: mometasone vs.
placebo=0.2), revealed that sneezing scores ai.u mean change in sneezing scores
were staustically lower for the mometasone group than the placebo group ((day 1-
15: sneezing score: mometasone group=0.2, % change=1.9; sneezing score:
placebo=0.5, % change=120; p<.0! for both raw score and mean change and day
16-30: sneezing score: mometasone group=0.2, % changs=62.6; sneezing score:
placebo=0.5, % change=136; p<.01 for both the raw score and mean change)).
While the mean sneezing score for the mometasone group was numerically lower
thar, that of the placebo group for the gndpoint visit (sneezing score: mometasone
group=0.3, % change=120; sneezing score: placebo=0.6, % change=93 4; p<.01
for both the raw score and mean change), the mean % change in sneezing
increased for mometasone subjects. Again, sneezing scores at day 31-45 and day
46-61 intervals were lower for the mometasone treatment group than piacebo but
statistical significagce was not assigned to these values because of study
underpowering. Comparison of the mometasone treatment group with the active
comparator, beclomethasone with regard to the sneezing score revealed that in
general, the mometasone treatment group had sneezing scores numerically lower
than or equal to the sneezing scores of the beclomethasone treatment group for all
15 day study intervals. These differences were not statistically significant at any of
the 15 day study intervals. Evaluation of sneezing scores for the mometasone
treaiment group for the a.m. vs. the p.m. showed no significant difference in the
sneezing score at any of the |5 day intervals (inciuding the prophylaxis period)
when the a.m. score was compared to the p.m. score.

Evaluation of subject cvaluated nasal congestion scores for the
mometasone treatment group vs. placebo for all 15 day study intervals, and
including the prophylaxis period (prophylaxis period nasal congestion (raw) score:
mometasone vs. placebo, p=0.01, mean change 1n score: mometasone vs. placebo,
p=0.05), revealed that the nasal congestion scores and mean change in nasal
congestion scores were statistically lower for the mometasone group than the
placebo group (day 1-13: nasal congestion score: mometasone group=0.3, %
change=19.0; nasal congestion score: placebo=0.7, % change=116; p<.01 and day
16-3Q: nasal congestion score: mometasone group=0.4, % change=46.9; sneczing
score: placebo=0.8, % change=146; p<.01 for both raw score and mean change.
While the mean nasal congestion score for the mometasone group was numerically
lower than that of the placebo group for the endpoint visit: (nasal congestion
score: mometasone group=0.3, % change=120, nasal congestion score:
placebo=0.6, % change=93.4; p<.01 for both raw score and mean change), the
mean % change in nasal congestion increased for mometasone subjects. Again,
nasal congestion scores at day 31-45 and day 46-61 were lower for the
mometasone treatment group compared with placebo but statistical significance
was not assigned to these values because of study underpowering. Comparison of
the mometasone treatment group with the active comparator, beclomethasone with
regard to the nasal congestion score revealed that in general, the mometasone
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treatment group had nasal congestion scores numerically lower than or equal to the
nasal congestion scores ot the beclomethiasone treatment group tor all 15 day

study intervals. These difterences were not statistically significant at anv of the 13
day study tntervals. Evaluation of nasal congestion scores for the mometasone
treatment group for the a.m. vs. the p.m. showed no significant difference ip the
nasal congestion score at any of the 15 day intervals (including the prophviaxis
period) when the a.m. score was compared to the p.m. score.

Finally, evaluation of subject evaluated nasal itch scores for the
mometasone treatment group vs. placebo for all 15 day study intervals. including
the prophylaxis period (prophylaxis period nasal itch (raw) score: mometasone vs.
placebo, p=0.01, mean change in score: mometasone vs. placebo=0.04), revealed
that nasal itch scores and the mean change in nasal itch scores were statistically
lower for the mometasone group than placebo ((day 1-15: nasal itch score:
mometasone group=0.1, % change=10.1; nasal itch score: placebo=0.4, %
change=73.1; p<.0] for both raw score and mean change; day 16-3Q: nasal itch
score: mometasone group=0.2, % change=37.2; sneezing score: placebo=0.5, %
change=126; p<.0l for both raw score and mean change, and the endpoint visit:
nasal itch score: mometasone group=0.2, % change=22.3; nasal itch score:
placebo=0.5, % change=160; n<.01 for both raw score and mean change) (again,
nasal itch scores at day 31-4. ad day 46-61 were lower for the mometasone
treatment group than placebo but statistical significance was not assigned to these
values because of study underpowering). Comparison of the mometasone
treatment group with the active comparator, beclomethasone, with regard to the
nasal itch score revealed that in general, the mometasone treatment group had
nasal itch scores numerically lower than or equal to the nasal itch scores of the
beclomethasone treatment group for all 15 day study intervals, although these
differences were not statistically significant at any of the 15 day study intervals.
Evaluation of nasal itcn scores for the mometasone treatmeny roup for the a.m.
vs. the p.m. showed no significant difference in the nasal itch score at any of the 15
day intervals (including the prophylaxis period) when the a.m. score was compared
to the p.m. score.

In summary, review of the four nasal symptom scores showed that no
single symptom disproportionately influenced the overall total nasal symptom
score, although the nasal congestion score was higher for all treatment groups than
cither of the other 3 nasal symptoms analyzed in study C93-215. In contrast to the
SAR pivotal trial C$3-013 where a statistically significant decrease at all study
intervals was only noted for the nasal congestion endpoint, prophylaxis with
mometasone (also with beclomethasone) appeared to decrease all 4 nasal SAR
symptoms in comparison with placebo. This may imply that prophylaxis with
mometasone prior to onset of the pollen season may ~=duce nasal SAR symptoms
ic a greater degree than initiation of mometasone at the start of the pollen season
but without head-to-head comparisons of a mometasone prophylaxis group vs. a
mometasone treatment group where administration of drug began at the start of
the pollen season (no prophylaxis), no firm conclusions can be made with regard to
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the cornparabihity of both treatment strategies in decreasing SAR svmptoms
Furthermore. the chinical response from mometasone pretreatment may be
indicative of a more general finding that applies to many. it not all nasal steroids
when used prophyiactically to treat SAR symptoms prior to onset of the allergy
season.

No evidence of waning of mometasone action was noted for anyv of the 4
nasal symptoms over 24 hours, as noted in the a.m. vs. p.m. compansons ot drug
efficacy. These findings support once a day dosing of mometasone for the
propaylaxis of SAR symptoms in allergic subjects.

(5) Mean change from baseline (‘baseline’ defined as mean of the a.m.
and p.m. symptom score from the subject diary for day 1/Visit 2 of the
study plus the 3 prior consecutive days [179:35]) in individual non-
naal symptom scores during the ragweed season, as obtained from
subject diaries (a.m. and p.m. combined) for days 1-15, duys 16-30,
days 31-45, days 46-61, and the endpoint visit (ITT population).

Refer to Attachment 1 for line listings.

Analysis of subject evaluated individual non-nasal symptom scores for
each 13 day study interval included the following fuur non-nasal symptoms: eye
tearing, eye redness, eye itch, and ear/palatal itch. Of note, the day 1-15 interval
for individual non-nasal symptom scores was not sub-analyzed by week | and
week 2.

Evaluaton of subject eye tear scores (a.m. and p.m. combined) revealed
that the mometasone treatment group had statistically lower mean eye tear scores
than the placebo group only at the day 1-15 interval (eye tear score: mometasone
group=0.1, % change=-35, eye tear score: placebo=0.2, % change=19.7; p=.04 for
both raw score and mean change) but had marginally statistically significantly
lower eye tear scores at the day 16-30 interval (eye tear score: mometasone
group=0.2, % change=47.6, eye tear score: placebo=0.3, % change=125; p=0.05
for raw score comparison between mometasone and placebo, p=0.06 for mean
change in eye tear score for mometasone vs. placebo) and the endpoint interval
(eye tear score: mometasone group=(.2, % change=70.2; cye tear score:
placebo=0.3, % change=89.3; p=.07 for the raw eye tear score comparison of
mometasone vs. placebo, p=0.1 for mean change in the eye tear score of
mometasone vs. placebo). Eye tear scores at day 31-45 and day 46-61 intervals
were similar between the mometasone and placebo group but were not consistently
lower for the mometasone treatment group as compared with placebo (statistical
significance was not assigned to these values because of study underp>wering).
Comparison of the mometasone t atment group with the active comparator,
beclomethasone, on this clinical endpoint revealed that in general, the mometasone
treatment group b :ye tear scores numerically lower than the eye tear scores of
the beclomethasone treaunent group for all 15 day study intervals with the
excepiion of the prophylaxis period. These differences were not statistically
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sigmflcant at any of the 15 day studv intervals. Evaluation of eve tear scores tor
the mometasone treatmen’ group tor the am. vs. the p.m. showed no significant
difference in the eve tear scote tor any of the 15 day intervals (including the
prophylaxis period) when the a.m. score was compared to the p.m. score. As
discussed in the analysis of individual nasal symptonis above, post-hoc analysis of
the a.m. vs. the p.m. scores was not performed, and thus a significance level was
not obtained tor these values.

Evaluation of subject eye redness scores (a.m. and p.m. combined)
revealed that the mometasone treatment group had lower mean eye redness scores
than the placebo group at all 15 day time points with the cxception of the
prophylaxis period (eye redress (raw) score: mometasone vs. placebo, p=0.16.
mean change in score: mometasone vs. placebo, p=0.34) and which were
statistically significant at the day ]-13 (eve redness score: mometasone group=0.1,
%. change=-17; eye redness score: placebo=0.3, % change=12.3; p<.01 for both
raw score and mean change comparisons between mometasone and placebo), the
day 1¢-30 intarval (eye redness score: mometasone group=0.2, % change=-22; eye
1zdness score: ptacebo=0.3, % change=55.1; p=.03 for the raw score comparison
between mometasene and placebo and p=4.02 for the mean change comparison
brtween momeiasone and placebo), and the endpoin] visit (eye redness score:
mometasone group=0.2, % change=-28; eye redness score: placebo=0.3, %
change=42.7; p=.03 for the raw score comparison between mometasone and
placebo and p=0.05 for the mean change comparison between mometasone and
placebo). Eye redness scores for the mometasone group at day 3]1-4¢ and day 46-
61 were lower than or zqual 10 that of the placebo group, however _- .tistical
significance again was not assigned to these values because of study
underpowering. Comparison of the mometasone treatment group with the active
comparator, beclomethasone, with regard to eye redness, revea'ed that in general,
the mometasone treatment group had eye redness scores numerically lower than or
equal to the eye redness scores of the beclomethasone treatment group for all 15
day study intervals. These differsnces were not statistically significant at any of
the 15 day study intervals. Evaluation of eye redness scores for the mometasone
treatment group for the a.m. vs. the p.m. showed no significant difference in the
cye redness score at any of the 15 day intervals (including the prophylaxis period)
when the a.m. score was compared to the p.m. score.

Evaluation of subject eye itch scores (a.m. and p.m. combined) revealed
that the mometasonc treatment group had statistically lower mean eye itch scores
than the placebo group only at the day 1-15 intervai (eye itch score: mometasone
group=0.2, % change=-1.4; eve itch score: placebo=0.3, % change=22.6; p=.02
for the raw score comparison and p=0.04 for the mean change comparison in eye
itch scores between mometasone and placebo) and the day 16-30 interval (eye itch
score: mometasone group=0.3, % change=7 4; eye itch score: placebo=0 4, %
change=22.9; p-0.03 for the raw score comparison, p=0.05 for mean change
comparisor between mometasone and placebo). Numerically lower but marginally
statistically significantly lower eye itch scores wers notzd at the endpoint visit (eye
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itch score: memetasone group=0.3, % change=-2.1; eve itch score: placebo=(0 4.
%0 change=29.6; p=..07 for the raw eve itch score comparison ot mometasone vs.
placebo, p=0.13 for mean change in the eye itch score of the mometasone group
vs. placebo). Eye itch scores at the day 31-45 and day 46:6] intervals were the
same for the mometasone and placebo group. Comparison of the mometasone
treatment group with the active comparator, beclomethasene, with regard to eve
redness revealed that the mometasone treatment group had eye itch scores
numerica ly lower than the eye itch scores of the beclomethasone treatment group
for all 15 day study intervals with the exception of the prophylaxis period. These
differences were not statistically significant at any of the 15 day study intervals.
Evaluation of eye itch scores for the mometasone treatment group for the a.m. vs.
the p.m. showed no significant difference in the eye itch score for any of the 15 day
intervals (including the prophylaxis period) whon the a.m. score was compared to
the p.m. score.

Evaluation of subject ear/palatal itch scores (a.m:. and p.m. combined)
revealed that the mometasone weatment group had lower mean ear itch scores than
the placebo group at all 15 day time points with the exception of the prophyiaxis
petiod (prophylaxis period ear/palatal itch (raw) score: mometasone vs. placebo,

1 =0.41, mean change in score: mometasone vs. placebo, p=0.98). Ear/palatal itch
scores were statistically significantly lower for the mometasone group as compared
with placebo at the day 1-15 interval (ear/palatal itch score: mometasore
group=0.1, % change=-55; ear/palatal itch score: placebo=0.2, % change=64.2;
p<.01 for both the raw score and mean change comparison in the ear/palatal itch
scores between mometasone and placebo), the day_16-30 interval (ear/palatal itch
score: mometasone group=0.1, % change=-16; ear/palatal itch score: placebo=0.3,
% change=159; p<.01 for the raw score comparison between mometasone and
placebo and p=0.01 for the mean change comparison in ear/palatal itch scores
between mometasone and placebo), and the endpoint visit (ear/palatal itch score:
mometasone group=0.1, % change=40.9, ear/palatal itch score: placebo=0.3, %
change=124; p<.01 for the raw score compariscn between mometasone and
placebo and p=0.01 for the mean change comparison between mometasone and
placebo). Ear/palatal itch scores for the mometasone group at day 31-45 and day
46-61 were lower than or equal to that of the placebo group, however statistical
significance again was not assigned to these values Lecause of study
underpowering. Comparison of the mometasone treatment group with the active
comparator, beclomethasone, with regard to ear/palatal itch, revealed that in
generai, the mometasone treatment group had ear/palatal itch scores nurnerically
lower than or equal to the ear/palatal itch scores of the beclomethasone treatment
group for all 15 day study intervals. These differences were not statistically
significant at any of the 15 day study iutervals. Evaluation of ear/palatal itch
scores for the mometasone treatment group for the a.m. vs. the p.m. showed no
significant difference in the ear/palatal itch score at any of the 15 day intervals

(including the prophylaxis period) when the a.m. score was compared to the p.m.
core.,
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Review of th four non-nasal symptom scores showed that no single
sympiom disproportionately influenced the overali total non-nasal svmpiom score,
and in general. the numerical values for the non-nasal symptom scares were small
and did not impact greatly on the total SAR score for study subjects. Importantly.
in contrast to the SAR pivotal trial C93-013 where no stausucally significant
decrease in any non-nasal symptom score with mometasone treatment was noted at
any study endpoint (day 1-15, day 16-30 and the endpoint visit), prophylaxis with
mometasone (also with beclomethasone for some ti-ne intervals) appeared to
decrease all 4 non-nasal SAR symptoms in comparison with placebo for the day 1-
15 ard day 16-30 interval. It shouid be noted however, that overall these
symptcem score differences, while statistically significant, were numerically very
small (i.e. a 0.1-0.2 change in symptom scores) and unclear how relevant clinicallv.
The non-nasal symptoms of eye redness and ear/palatal itching also appeared
statistically significantly l.wer for the mometasone treatment group as compared
with placebo for the endpoint visit. This was not the case for the symptoms of eve
itching or eye tearing. Also of noty, no statistically significant response of the
momewsone treatment group compared w*th placebo for any of the 4 non-nasal
symptoms was noted during the prophylaxis period. The efficacy results for both
individual nasal and non-nasal SAR symptoms for study C93-215 are summarized
in Table XXI.

No evidence of waning of mometasone action was noted for any of the
individual (4) non-nasal symptoms over 24 hours, as noted in the am. vs. p.m.
comparisons of drug efficacy. These findings suppor: once a day dosing of
mometasone for the prophylaxis of SAR symptoms in allergic subjects.
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Il Supplementary Efficacy Vaiables-cont.

(6) All total (total AR, total nasal, total non-nasal) and individual
symptom scores, as determined by the physician (physician
evaluations, ITT population) for study visits 3-Y (day 8, day 22, day
19, day 36, day 50, day 57, Jday 71, and the endpoint visit [180:389-
403).

An evaluation of total SAR, total nasal, total non-nasal symptom scores
along with individual nasal and non-nasal symptom scores was performed at each
study center visit by ihe principal investigator or designated study coordinator in
order to provide an additional efficacy endpoint of subject response to
mometasone treatment during both the prophyiaxis (day 8, 22, 29) period and
ragweed onset period (day 36, 50, 57, and 71).

Review of physician evaluated total symptom scores [180:389] for the
three treatment groups showed that the mometasone treated subjects had
statistically significantly lower total SAR symptoms compared with placebo at days
29, 36, 50, 57, and the gndpoint visit (p<.01 for all study visits) and numerically
iower but only marginally statistically significantly lower total SAR symptoms
compared with the placebo group at day 22 {mometasone total SAR score=1.1 vs.
placebo group total SAR score=1.6 (p=0.05);, mometasone mean change in total
SAR score=0.7 (35.4%) vs. placebo mean change in total SAR score=1.0 /64.9%),
(p=0.21)), and day 71 ((mometasoae total SAR score=3.0 vs. placebo group total
SAR score=5.1 (p=0.11), mometasone mean change in total SAR score=2.3
(112%} vs. placebo mean change in total SAR score=4.5 (369%), (p=0.09)). No
statistically significant differences were noted between the two active comparator
groups, however the total SAR symptom scores for the mometasone group were
numerically smaller than or equal to those of the beclomethasone group. Based on
these pooled results, subjects treated with mometasone were found to experience
less severe total SAR symptoms than the placebo group for much of the study
duration, including at least part of the prophylaxis period.

Review of physician evaluated total nasal symptom scores [180:390] for
the three treatment groups showed that, similar to the findings noted above for
total SAR symptoms, the mometasone treated subjects had statistically
significantly lower total nasal symptoms compared with the placebo group at days
29, 36, 50, 37, and the epdpojnt visit (p<.01 for all study visits) and numerically
lower but only marginally statistically significantly lower total nasal symptoms
compared with the placebo group at day 22 (mometasone total nasal score=0.7 vs.
placebo group total nasal score=1.1 (p=0.02); mometasone mean change in total
nasal score=0.4 (-14%) vs. placebo mean change in total nasal score=0.8 (-3.0%),
(p=0.07)), and day 71 ((mometasone total nasal score=2.0 vs. placebo group total
nasal score=3.5 (p=(.04), mometascne mean change in total nasal score=1.6
(11.1%) vs. placebo mean change in tota! nasal score=3.1 (250%), (p=0.06)).
Additionally, some efficacy of mometasone in reducing tue total nasal symptom
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score was noted by dayv 8 tvisit 3) of the studv where the mometasone treatment
group demonstrated a numerically smaller total symptom score compared with
placebo which approached staustical significance {p=0.08) but whose mean change
in total nasal score did not (p=0.42). Again, no statisticallv significant differences
were noted between the two active comparator groups, however the total nasal
symptom scores for the mometasone group were numerically smaller than or equal
to those of the beclomethasone group. Based on these pooled results, subjects
treated with mometasone were found to experience less severe total nasal
symptoms than the placebo group for much of the study duration, including at least
part of the prophylaxis period (day 29 and perhaps day 8 and day 22).

Interestingly, review of physician evaluated total non-nasal symptom
scores {180:393] for the three treatment groups showed that the mometasone
treated subjects did not have a statistically significantly lower total non-nasal
symptom score compared with the placebo group at any study visit with the
exception of the day 50 visit (mometasone total non-nasal symptom score=1.2 vs.
placebo group total non-nasal symptom score=2.0 (p=0.01); mometasone mean
change in total non-nasal symptom score=1.1 (15.8%) vs. placebo mean change in
total non-nasal symptom score=1.8 (198%), (p=0.02)) and marginally, at the
endpoint visit ((mometasone total non-nasal symptom score=0.9 vs. placebo group
total non-nasal symptom score=1.5 (p=0.03); mometasone mean change in total
non-nasal symptom score=0.8 19.2%) vs. placebo mean change in total non-nasal
symptom score=1.3 (87.5%), (p=0.06)). No statistically significant differences
were noted between the two active comparator groups. The total non-nasal
symptom scores for the mometasone group were numerically smaller than or equal
to that of the beclomethasone group. Nonetheless, based on thesc pooled
physician evaluated scores, one may not conclude statistically that subjects treated
with mometasone experienced less severe total nen-nasal symptoms than the
placebo group for most of the study duration, with the exception of perhaps day
30 (visit 7) and the endpoint visit, although the overall trend in non-nasal sympton
scores was for the mometasone treatment group to have numerically smaller non-
nasal symptom scores than the placebo group at all study visits.

Evaluation of physician evaluated individual nasal symptom scores for al]
subject study visits indicates that for the 4 nasal symptoms of rhinorrhea, sneezing,
nasal congestion, and nasal itch, subject symptom scores for ths mometasone
treated group were statistically smaller than those of the placebo group at the day
29, 36, 50, 57, and the endpoint visit [180:395-398). Again, no statistically
significant differences were noted for any of these 4 endpoints between the
mometasone treatment group and the active comparator, beclomethasone.

Evaluatior: of physician eviluated individual non-nasal symptom scores
for all subject study visits indicates that for the 4 non-nasal symptoms of eye
tearing, eye redness, eye itch, and ear/palatal itch {180:395-403], the only
statistically significant difference in symptoms between the mometasone group and
placebo was noted for eye tearing at the endpoint visit (p=0.02 for the raw score
comparison of mometasone vs. placebo or p=0.01 for the mean change in eye
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tearing tor mometasone vs. placebo). eve itch at the day 50 visit (p=0.04 tor the
raw score comparison of mometasone vs. placebo or p=0.05 for the mean change
in eye itch for mometasone vs. placebo). and ear/palatal itching at the day 29 and
day 30 wisits (p<.01). These inconsistent responses for non-nasal symptoms as
evaluated by physician visits contrast w'th those of subject evaluated (diary) non-
nasal symptom scores.

{7) The proportion of minimal symptom days {(total nasal symptom score
< 2) during the prophylaxis period (Table V., ITT population)
[179:223].

An analysis of the proportion of minimal symptom days during the
prophylaxis period was conducted in order to ascertain that the majority of study
subjects for all three treatment groups were minimally symptomatic with regard 1o
their SAR symptoms and thereby improve the likelihood of detecting a true effect
of the study drug mometasone in prophylaxing subjects against ragweed pollen
effects compared with placebo. As shown in Table V., 95% of mometasone
subjects were minimally symptomatic during the prophylaxis period, compared
with 93% of beclomethasone subjects, and 88% of placebo subjects. The
difference in the proportion of minimally symptomatic subjects between the
mometasone and placebo group was statistically significant (p=0.01) and
marginally statistically significant between the beclomethasoae and placebo group
(p=0.06). These findings suggest that all three groups were not equally
symptomatic during the prophylaxis period, with the placebo group either having
more SAR symptoms during this time interval than the other two groups, the three
treatment groups having a component of PAR symptoms which for the two steroid
treatment groups (but not placebe group) were receiving active treatment via
intranasal steroids, or lastly, that the ragweed season began prematurely (prior to 1
month after initiation of treatment) for 2 number of study subjects and was only
actively treated in the two steroid groups. Any of these three possibilities make it
more difficult to quantify mometasone’s effect on prorhvlaxis of SAR such as that
due to ragweed allergen but actually represent a more ‘real-life’ situation of
allergic disease and the possibility of overlap of SAR and PAR symptoms in any
one individual.

(8) The proportion of days during the prophylaxis period when the total
nasal symptom score=0 (i.e. the proportion of symptom-free days),
Table VL, efficacy evaluable population [179:221].

Similar to (7) above, an analysis of the proportion of ‘asymptomatic’
symptom days during the prophylaxis period was conducted in order to ascertain
that the majority of study subjects for all three treatment groups were not only
minimally symptomatic but actually asymptomatic with regard to their SAR
svmptoms and thereby again, improve the likelihood of detecting a true effect of




the study drug mometasone in prophylaxing subjects against ragweed pollen
eftects compared with placebo.

As shown in Table VI, 67% of mometasone subjects were asvmptomatic
during the prophylaxis period, compared with 59% of beclomethasone subjects.
and 53% of placebo subjects. The difference in the proportion of asymptomatic
subjects between the mometasone and placebo group was statistically significant
{p=0.01) and marginally statistically significant between the beclomethasone and
placebo group (p=0.12). Interestingly, the difference in the proportion of
asymptomatic days between the two active comparators, mometasone and
beclomethasone, was also marginally statistically significant (p=0.09). Based on
these findings, one may conclude that the three treatment groups were not equally
symptomatic during the prophylaxis period of study C93-213, thus making any
conclusions about the efficacy of mometasone in decreasing SAR symptoms
(compared to the baseline) for any of the study endpoints potentially biased. As
discussed in section 8.10.4.2 of this review (‘Primary Efficacy Variabie’), while it
1s not possible to include the prophylaxis period as a cowvariate for the analysis of
the different time periods, subtraction of raw scores for the prophylaxis period was
not noted 1o change the numerical advantage of mometasone treatment of placebo.
Nonetheless, this discrepancy during the prophylaxis period between the different
study groups must be considered when making concluding statements about the
degree of efficacy of mometasone in SAR prophylaxis.

()  The proportion f days during the entire study when the total nasal
symptom score=0 (i.e. proportion of symptem-free days), Table VI,
efficacy evaluable population {179:221].

The sponsor provided an analysis of the proportion of days during the
entire study duration (from the onset of the prophylaxis period to the completion
of the study) during which subjects reported being ‘asymptomatic’ with resvect to
their SAR symptoms. The purpose of this efficacy endpoint, while interesting
perhaps in showing that the majority of mometasone subjects (55%) ind=-d were
asymptomatic for the entire study duration, is of limited utility as a study endpoint.
As shown in Table V1., 55% of mometasone subjects were asymptomatic for the
entire study duration, compared with 48% of beclomethasone subjects, and 37% ot
placebo subjects. Both active drug groups had statistically significant differences
in the proportion of asymptomatic days in terms of SAR symptoms, as compared
to the placebo group (p<.01). A baseline proportion of asymptomatic days for
cach treatment group was not provided by the sponsor, hence it is more difficult to
conclude that these difference , are entirely due to active drug treatment with either
mometasone or beclomethasone. Nonetheless, as noted in the reviewer’s prior
discussion of subject distribution by SAR severity at baseline (Section 8.10.4.1.C.
of this ~eview), similar baseline SAR scores would suggest that indeed the three
study populations had a similar severity of total nasal and total SAR symptoms
with a small but nuraerically greater symptom score for the beclomethasone and
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placebo groups at baseline. when compared with the mometasone group

Reviewer’'s Note: Summary of Efficacy Findings

Overall, mometascne was found to be effective in increasing the
proportion of minimal symptom days during onset of the ragweed pollen
season at a dose of 200 pg po qd, as related to prophylaxis of seasonal allergic
rhinitis symptoms over the course of all study intervals. Mometasone
administered at a dose of 200 pug po qd (once daily) was also found to
statistically decrease total nasal symptom scores, total SAR scores and total
non-nasal symptom scores, as compared to placebo. This effect of
mometasone on decreasing non-nasal SAR symptoms was in contrast to those
found in the SAR studies (e.g. C93-013) where mometasone was not
administered prophylactically. Of note, this effect was also seen when the
active comparator drug, beclomethasone, was administered prophylactically
to study subjects, hence this effect may represent one which may be
attributable to other nasal steroid preparations.

Mometasone did not demonstrate a significant waning of cliuical
efficacy based on separate a.m, and p.m. scoring of symptoms in subject
diaries, a finding which supports once 2 day {(qd) dosing of mometasone.

In terms of the primary efficacy variable, subset analysis by age,
gender, and race revealed that mometasone treatment demonstrated similar
efficacy in subjects age 12-17, 18-64, and > 64 years of age, and in males and
females. Because the majority of study subjects for protocol C93-215 were
Caucasian, no statistical conclusion can be reached regarding efficacy of
mometasone in the small number of nor-Csucasian subjects, however no
significant difference in response was noted for non-Caucasian subjects
compared with Caucasian subjects.

In summary, given a reasonable study design (and despite some study
flaws which were previously addressed) to assess a therapeutic response in
the treatment of seasonal allergic rhinitis when mometasone is given
prophylactically before the onset of the polien season, and ressonable clinical
efficacy results, mometasone was found to be effective in decreasing the
symptoms ¢f SAR when used prophylactically, compared with placebo.
Without a mometasone treatment arm in this study where subjects would
have received mometasone at the onset of the pollen season, the additional
degree of SAR symptom relief achieved by prophylaxis in contrast to
initiation of treatment at the onset of the pollen season cannot be assessed.

Summary tables of all efficacy endpoints for study C93-215 (ptimary,
secondary, and supplementary) are provided below (Table XXII., XXIII.,
and XXIV).



BEST POSSIBLE ¢¢ +

Nivaello T

Table NXIL. Primary Efficacy Variable of SAR and Treatment with Mometasone

(179 223)

1 EFFICACY VARIABLE

STATISTICALLY SIGNIFICANT RESPONSE
compared with "LACEBO: {Yes/No)

1 Proportion of minimal sx days during the polien
season
{total nasal sx score ¢ 2)

"Yeos

Y ESYMPIOMm

* Note Stnstically significant response for |* efficacy varable camied by 2 of the 9 studv centers (1e 779 centers had a

staustically non-significant response

Table XXIII. Secondary Efficacv Variables of SAR and Treatment with

Mometasone [179:219, 223]

" EFFICACY VARIWABLE

STATI"TICALLY SIGMIFICANT RESPONSE compared
with PLACEBO: (Yes/No)

1 Proporion of minimai sx days during ths first
week of the polien season
(totat nasal sx score ¢ 2)

Yes

2 Prooortian cf minimal sx days for the entire
irestment penod
(total nasal sx score < 2)

Yes

3 Proporton of asymptomatic days dunng the
pollen saason
(total nasal sx score =0)

Yos

4 # of days from the stant of the poilen season 1o
the first occurrance of a non-minimal sx day
(total nasal sx score > 2)

Yes

5 # of days from the start of treatment to the first
occurrence of a non-minumal sx day
(tetal nasal sx score > 2)

Yes

oreSympom, #=Number
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Table XXIV. Supplementary Efficacy

-

BT POSSIBLE O

Variabies of SAR and Treatment with

Mometasone [179.221. 223, 180389403, SAS Datatiies. Antachment |

Supplementary EFFICACY VARIABLE

STATISTICALLY SIGN'FITANT RESPONSE
compared with PLACESO: (Yus/Noj

Subject evaiuated mean » in Total Nasai Sx Yes: Day 1-15, Day 16-30, Endpoint Visit
SCOME s 1 s parse 30 DAY 7149 Oar 68t Erdmemst vad

*N/E: Day 3145, Day 46-81
Subject  iuated mean o in Total SAR Sx Yen: Day 1-15, Day 18-30, Endpoint Visit
Cev 13 SATWRED: Dbt 3140 Car sl Eapyeird vt

N/E: Day 3145, Day 46-81

Subject evaiuated mean s in Total Non-nasa! 5x

Dadv 693 DAYISI0 DA D148 Ay 4hd) Ervipiue Vit

Yes:

Day 1-15, Day 16-30, Endpoint Visit

N/E: Day 3145, Day 46-81
Subjedt svaluated indvduat nasa' Sx Yes: All 4 nasal sx: Day 1-15, Day 18-30.
DAY 115 GAYHAD DAY 1548 DAY 400+ Gkt Wbl Endpcint Visit
N/E: Al 4 nasai sx: Day 3145, Day 46-61
Subjeci ava'rated ndividual non-nasal Sx Yeos. Eye Tearing: Day 1-15
Ty 4 13 Clvigh A DY V18 fuie M0 G Vel Eye Redness: Day 1-15, Day 16-30,
Endpoint visit
Eys hch: Day 1-15, Day 16-30
Ear/Palatal Rch:  Day 1-13, Day 16-30,
Endpoint Visit
N/E: Ey® Redness: Day 3145, Day 46-61
EarfPaiatal kch:  Day 3145, Day 46-61
Phrysician evaluated tota! 3AR. total nasal, totat | Yes: Total SAR: Day 29, 36, 50, 57,
non-nasal, ndigual nasal and indwvidual non- Endpuint Visit
naszl sx Total Nasal: Day 2%, 36, 5C, 57,
Endpoint Visit
Total Non-nasal:  Day 50
Individuat Nasal  (all 4 sxs responaad to
niometasone): Day 29, 36,
50, §7, Endpoint Visit
Individual
Non-nasal: Eys teaning: Endpoint Visit
Eye Rch: Day 80
EarfPalats! Rch: Day 29, 80
Froperon of mimmal sx days dunng the Yes
prophyias penod
Proportion of asyrrpte natic days dunng the Yas
prophylaxs penod
Proportion of asymptomatc days dunng the Yoz

antire study

a=Chauge, sa=Symptor. Rx=Trestment

MR (Non-estimabie)

aeroken numnencally grester decrease 'n 1x notod for the momet 2o grotment groun compared with
piaceu but p-vajue s non-estimable Jdue o study underpowerng
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84945 SAFETY ANALYSIS

A review of satety data was pertormed on the satety (intent-to-treat)
population which consisted of all randomized subjects who received at least one
post-baseline evaluation. For the safety population, {16 subjects each were treated
with mometasone or beclomethasone and 115 subjects were treated with placebo.

Safety data consisted of clinical adverse events (further characterized as
treatment emergert [179:67-71], treatment related (severe and non-severe)
[179:75, 72-73], and treatment unrelated [183:3587-3829)), laboratory test values,
vital signs, and pertinent physical exam findings such as nasal septa; perforation or
nasal candidiasis. 4 review ot 2ll safety parameters submitted by the sponsor by
line listings was performed and those laboratory results, vital sign abnormalities,
physical exam findings, and adverse events deemed by the medical reviewer to be
chnically significant or pertinent negative results, are discussed in the sections
below.

Overall, analysis of the safety data for protocol C93-215 indicates that
mometasone was safe and well tolerated by subjects. Adverse events were similar
to those observed with beclomethasone and in general, similar to those seen with
nasal corticosteroid use. Unlike rost studies reviewed in this NDA submission,
the incidence of adverse events was found to be highest in the mometasone
treatment group. No significant difference in adverse event rates was found based
on age, gender, or race.

Adverse events were reported by 63% of subjects treated with
mometasonc, compared to 51% . -ubjects treated with beclomethasone, and 52%
of subjzscts treated with placebo. 1he mos: frequently reported advarse events are
summanzed in Table 17 of the NDA submission (see below) {179:67}. Fora
complete listing of adverse events, please refer to [180:406-417).

BT s A
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Headache was reported as the most frequent adverse event and was found
to be present in 36% of subjects treated with mome1asone, 22%, of subjects treated
with beclomethasone, and 23% of subjects treated with placebo [1 80:406]. All
other adverse events were present in less than or equal to 10% of study subjects in

either of the 3 treatment arms. The second most frequent adverse event was

pharyngitis (180:410] (present in 6% of mometasone subiects, 10% of

beclonaethasone subjects, and 5% of placebo subjects), interestingly followed by
dysmenorrhea (180:409, 183:3634-3635] (present in 6% of the mometasone
group's female subjects, 0o heclomethasone subjects, and 8% of the placebo
group's femnale subjects). Epistaxis, frequently cited as one of the more common
adverse events in the SAR studies in this NDA submission was mild or moderate in
severity, intermittent, and of short duration in all treatment groups. Epistaxis was
recorded in 4% of mometasone and placebo subjects, respectively, and 3% of
beclomethasone subjects [180:410]. No cases of nasal septal perforation or nasal

ulceration were reported in any of the three treatment groups in this study

[184:4450-4507). One case of cataract formation in the left eye was reported in 2
subject in the beclomethasone treatment group who was struck by lightening (se<
below, C93-215-05, #26) and this was felt by the principal investigator to be

unrelated 1o treatment {180:412, 183:3724, 3739]. No subject deaths were
reported in this study [179:76), although a 22 year old male subject in the
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beclomathasone treatment group {C93-215-05 #26) was struck by Lightening and
suffered a respiratory arrest with eventual full recovery and discharge trom the
hospital 4 days after the itial event [179:77, 183:3724)

Regarding associated infections, 6% of subjects treated with mometasone
reported an upper respiratory tract infection, in contrast to 3% of subjects 1n the
beclomethasone treatment group and 1% of subjects in the placebo group
{180:410, 183:3728-3729, 3640-3641, 3658-3660, 3707-3709, 3796, 3820]. No
cases of nasal or oral candidiasis were reported in any of the three treatment
groups in this study [184:4450-4507]. One case of herpe.. simplex labialisina 27
year old female (C93-215-05, #2) was reported for the mometasnne treatment
group dunng visits 6 and 7 of the study which was moderate in severity and
thought to be unrclated to treatment by ihe investigator {180:409, 183:3636] along
with one case of herpes zoster, reported in a 38 year old fernale (C93-215-01, #33)
in the mometasone treatment group during visit 9 which was moderate in severity
and also thought to be unrzlated to treatment by the investigator [180:409,
183:3637). In summary, the most frequent adverse events cited were symptoms
known to be associated with seasonal allergic rhinitis itself, and not necessarily
related to drug use per se.

Regarding significant laboratory tests abnormalities, one case of an
elevated SGOT to 113 U/L (normal range 11-36 U/L) and SGPT to 75 U/L
(normal range 6-43 U/L) was reported in a 28 year 1d male (subject C93-215-01
#043) dunng Visit 8 of the study, with repeat liver function tests measured 6 days
later within normal range. The subject’s presumed liver function test elevations
were considered by the principal investigator to be: a result of muscle damage from
a 50 mile run 3 days prior to the Visit 8 blood test, and unrelated to study
medication [175:76, 183:3624]. No other clinicaliy relevant abnormal laboratory
test results were reported in this study. Although there were scattered laboratory
test values outside the normal ranges for several subjects, as assessed by shift
tables, none were remarkable.

No clinically relevant changes in mean values from pretreatment were
noted in any of the subjects’ vital signs or body weight. Shift tables were similar
among all 2 treatment groups. ECGs performed pretreatment and at endpoint
failed to reveal any relevant abnormal findings.

Gender, race and age subgroup analyses of vital signs, body weight,
laboratory data, and ECGs failed to reveal any differences between any of these
suhgroups and the overall subject population, although the number of non-
Caucasian subjects and subjects between 12-17 years or > 64 years of age was too
small to draw meaningful conclusions concerning these subgoups.

Regarding subject drop-outs due to adverse events, a total of 10 subjects
(1 treated with mometasone, 5 treated with beclomethasone, and 4 treated v-ith
placebo) discontinued treatment because of adverse events (179:145-147). The
reason for discoatinuation in the study for 0ae subject in the mometasone
treatment? group (C93-215-06, #16) was bronchitis and sinusitis rated as moderate
in severity and which was felt to be unrelated to treatm=nt by the principal
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investgator [179:76, 151} Overall. tor the 3 treatment groups. most subjects who
discontinued treatment (7/10 subgects) did so for reasons “unrelated’ to the stud
drug [179:76, 149-153].

8.9.5. Reviewer's Conclusion of Study Results:

In this prophylaxis of SAR trial, 116 subjects received mometasone
treatment, 116 subjects received the active comparator beclomathasone, and 115
subjects received placebo treatment.

With the exception of a greater percentage of subjects in the mometasone
treatment group who were female, all 3 treatment arms were otherwise similar in
demographic and clinical characteristics, including subject self-rated severity of
SAR symptoms at baseline (0-3 score). The majority of subjects in this study
received mometasone prophylaxis for 4 weeks, however, of those who did not
(primanily subjects at study sites -02 and -09, who received from 14-21 days of
pre-treatment with mometasone or one of the other treatments), shorter duration
of pre-treatment with mometasone did not appear to change the trend in
decreasing total nasal symptom scores (statistical comparison was not performed
on these subjects because of low subject number and underpowering) [Response to
FD A Request on Prophylaxis Studies. Schering Plough, inc., 05/21/97, p. 58-84).

Results that Support Approval:

Mometasone admirustered at a dose of 200 ug qd intranasaily was
statistically better than placebo in increasing the proportion of minimal total nasal
symptom days (based on subject self-rated total nasal symptom scores that were a
composite of rhinorrhea, sneezing, nasal congestion, and nasal itch scores and
were defined as being < 2 to qualif:: +. 5 ‘minimal’ symptom day) during the
ragweed pollen season. Momerasone treatment increased the proportion of
minimal symptom days to 84%, compared to a respective 63% increase in the
proportion of minimal symptom days in the placebo treatment group (and as
compared with a 79% increase in the beclomethasone treatment group). This
statictically significant decrease in symptomatic days in mometasone treated
subjects was likewise noted during the prophylaxis period, the first week of the
pellen season, and more broadly, for the entire srudy treatment period, when
compared to piacebo. Mometasone treated subjects were statistically more likely
to have a greater proportion of ‘no’ nasal symptoms (‘asymptomatic’ days) dunng
the prophylaxis period, the pollen season and even the entire treatment period than
the placebo treatment group. Additionally, the number of days from the start of
treatment or start of the pollen season to the onset of a non-minimal nasal
synptom day was more likely to be statistically significantly longer in subjects who
were treated with mometasone than those receiving placebo.

Based on subject self-rated total SAR, total nasal, tota) non-nasal. and
individual nasal and non-nasal symptom scores, mometasone treated subjects
demonstrated statistically significantly lower symptom scores and a sinaller
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increase of symptoms with onset of the pollen season than the piacebo treatment
group. Because this relative decrease tn symptoms in the mometasone treatment
group already occurred during the prophylaxis period (a 4 week period). onset of
action of mometasone in the prophylaxis setting appeared to occur sooner than 4
weeks, however based on the data provided by the sponsor, the approximate week
of onset of action of mometasone cannot be more specifica'ly defined. The
physician evaluated subject symptom scores indicate that for almost all study
parameters, treatment for at least 3-4 weeks (day 29 visit) was required before a
statistically significant difference in symptoms was evident in mometasone treated
subjects vs. placebo treated subj=cts.

Interestinglyv, and in contrast to the SAR studies reviewed in this NDA
submission, thie total and individual subject evaluated no.i-nasal symptom scores
were found to be statistically significantly lower in the mometasone treatment
group, as compared with placebo. This observation was likewise noted in the
beclomethasone treatment group and implies that pretreatment with nasal steroids
prior to onset of the pollen season in subjects with SAR may afford greater
efficacy in decreasing other symptoms of SAR (non-nasal) in addition to nasal
symptoms. Without a fourth study arm comparing mometasone pretreatment prior
to onset of the pollen season with mometasone treatment at the cnset of the pollen
season, this question cannot be addressed definitively. Thus, based on the study
design and efficacy results of trial C93-215, mometasone treatment appears to
decrease SAR symptoms compared to placebo, however, it is not clear and not
conclusive that pretreatment (prior to pollen season onset) with mometasone will
statistically significantly decrease SAR symptoms compared with initiation of
mometasone treatment at the time of pollen season onset.

Finally, physician rated subject total SAR, total nasal, total 10n-nasal, and
individual nasal and non-nasal symptom scores indicate that for most study visits
(exceptions noted below in the ‘Results that did not support Approval® section),
mometasone treated subjects had statistically better symptom scores than those
subjects treated with placebo. A suramary of all efficacy endpoints evaluated in
study C93-215 is provided in Tables XXII.-XXTV.

Very few results from study C93-215 do not support approval of
mometasone tor the treatment of SAK. For the primary efficacy e.dpoint, one
must note that only 2 of the 9 study centers had statistically significant differences
between mometasone treatment and placebo and 3 additional centers (-01,
[179:209], 04 [179:212], -07 [179:215]) approached statistical significance. In
addition, several of the non-nasal symptoms were found to have a less consistent
response in mometasone treated subjects, as compared with placebo. Notably,
subject evaluated eye tearing scores on day 16-30 of the study were not found to
be statistically different between the mometasone and piacebo treated subjects. Of
physician evaluated scores, the tot:] and individual non-nasal symptom scores of
inometason= treated subjects were overall not found to be consistently better than
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those of placebo subjects. Given the iesser imponance of non-nasal sympiom
scores in the assessment of SAR; these findings. while noted. are iess critical in
determining efficacy of mometasone * -atment than nasal svmptom scores.

Other Resylts:

Mometasone (200 pg qd) appeared to exert its effect at decreasing SAR
symptoms (nasal and non-nasal) throughout the day, with similar subject self-raied
total SAR, total nasal, total non-nasal, and individual nasal and non-nasal symptom
scores achieved during the am. and p.m. mcasurements. Hence, mometasone
administered as a 200 pg dose once a day demonstrated a reasonable 24 hour
duration of effect in this studv.

Safety:

Overall, mometasone was safe and well-tolerated administered as a once a
day, 200 pg dose. No serious adverse events occurred in subjects treated with
mometasone, nor were any deaths reported. Similar to placebo and similar to the
SAR studies in this NDA submission, headache was the most common adverse
event associated with mometasone use, followed by pharyngitis. The third most
common adverse event, tniquely noted in this study, was dysmenorrhea in female
subjects, however more female subjects comprised the mometasone treatment
group, compared with the other two study arms. No nasal septal perforations or
cases of nasal candidiasis were reported. While one case of cataract formation was
reported in a beclomethasone treated subject, a scientific link between the subject’s
lighterung strike and cataract formation was not provided by the sponsor. Because
of study duration, this study did not specifically evaluate posterior subcapsular
cataract formation or hypothalamic-pituitary-adrenal (HPA) axis suppression.

Surmary:

Based on results of the seasonal allergic rhinitis prophylaxis trial C93-215,
mometasone demonstrated adequate evidence of efficacy and safety compared
with placebo in the treatment of symptoms of SAR. Based on study design,
however, one cannot conclude that mometasone prophylaxis demonstrates
supenor efficacy in the treatment of SAR symptoms compared to mometasone
treatrnent given at the time of onset of the allergy season.

ARPEBRS THIS WAY
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Cav-21¢
PROPRYLACTIC TREATWEWT OF SLASOMAL ALLERGIC RHINITIS WITH WOMETASONE FURCATE AQUEDUS MASAL SPRAT
INTEMT-TO-TREAY POPULATION

AM o P OAVERAGLD WASAL SYMPTOM SCORE - POOLED DIARY DATA

A i {o]
HINS YANCENASE PLACERC ANOVA P-VALUES 3 PAIRMISE COMPARISONS &

DAYS N MEAN 5D H MEAN 3D N MM sD ™mr W T xt A-B AC B¢

BASLLINE 116 0.0 0.5 155 6.4 9. 145 0.4¢ 0.5 0.1%  «.o1  u.e8 0.4 0.0 Q.32

PRE Aaw 116§ 6.4 o671 s 4.6 L.e its 0. o L} .01 0.65 0.1} <.01 .32
CHG 116 6.1 ¢.¢ 1% 0.2 1.0 Y 0.3 o P12 1 .y Q.25 .04 0.32
L1~ 14 % 140 127 [1} k. ¢ 208 45 1.9 i34

-7 M 114 0.6 S 1 s 12 0% 1.e 1.8 [ ] (-1} <. 91 <.01 .12 <.01 <.0%
[~ 114 0.2 0.0 LS B 0.4 1.3 199 1.2 1.9 1.) .0 <. 0l .al1 0.1% <. 8 <« 01
ouG [1] 4.9 13 M) L 3] 173 s " 285 571y

8-13 MM 1 0.y 1.2 168 1.2 L.y [ 1- TN 3 B B | 1.4 .0 .0 z.01 Q.18 .01 <.01
oG 14 9.3 1.2 (11] 0.3 1.4 105 1.0 2.2 1.4 .01 €.0l <.01 0.2% <,.01 <.01
L= " (1] 123 m 61 %64 547 1 1] "} "

14=435 MM 114 1.2 1.4 107 1.% 1.9 10} 2.4 2.3 1.8 <. 01 ©.02 0.97 0,2 <.01 <.01
NG 1l 0.0 1.4 107 14 1.0 102 2.0 1.3 1.0 <.01 <«.0} 0.05 0.34 <.01 .01
sousc &5 187 130 42 242 424 L1 44é (1)

4=-61 RAN 18 1.4 1.% i 2.0 2.0 1) i.e 1.9 1.2 0.4% 0.8) 0.7 0.8 N/E N/E
NG 10 1.0 1.% 14 1.7 .9 13 1.4 2.0 1.2 0.%3 0.462 0.8 . LF3 4 /e
oG 1 m 4 ] 02 1247 4 191 ] m

ENDFT RAM F 811 1.2 1.4 115 i.¢ 1.9 115 2.4 2.4 1.9 <.81 6.01 9.9) 0.1 “.0) <.01
LG 14 2.8 1.4 118 1.2 2.0 115 2.1 2.5 i.» <. 41  <.01 .02 a.17 1.0, <.01
tonG (1] 171 1y L1} i 1, & %7 11

$D = ETANDARD DUV {ATION T A 1 = TAEATMENT §Y IMVESTIGATOR INTERALCT 10M M/L = WON-ESTIMAMLE

1 P-VALULS ARL TROM 2-MAY AMALYSIS OF VARLIANCE MDD LEWEAMS PAIRMISE COMPARISONS (MO ADJUSTMENT FOR OVERALL ALPMA-LEVEL)

FRE | PAL-EUASON TREATHENT INTUAVAL -- OTHERS ARE DAYS POIT-OMEET OF SLASON

RIADIT NOSE, STUTTINESS, ENTELING ANT ITCK
mu:ummwmmmwmaorm:mnmrmu:umm

NOTE: Data generated from SAS datafiles for ITT population (Dr. Jim Gebert,
Biostatistics, HFD-570).

REST POSSIBLE CCF-
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PAOPHTLACT IC TREATHENT OF SEASOMAL ALLEAGIC AMIMITIS WITH MOMITASONE FURGATL AQULOUS MASAL SPRA:

INTENT-TO- TREAT POPULATION

AM RASAL SYMPTOM SCORE - POQLED DIARY DATA

1Y s o
MINS VANCENAST PLACERC ANOVA P-VALULS 1 PRIRNISE COMPARISONS @
--------------------------------------------- POOLED mmnmmmmee e
DAYS ¥ MIAN  SD K MLAN 3D N MEAN  SD 5D ™ [T B W
BASTLINE 116 6.4 0.5 1y 0y 0.4 118 6.5 0.8 0.5 0.4% <01 0.4
PRE RAN e 6.5 0.8 115 0.6 1.0 1y 0.8 0% a.4 6.62 <01 0.% 0.1 «.01 .14
CHG e el o7 11 0.2 [ 13y ©.3 o.9% - ] 0.0% «<.01 0.2 e.17 6.0} 0.1%
UG (3] 2.4 124 7 0.5 14 60 106 272
17 R 114« 0.6 0.9 111 0.% 1.3 109 1.6 1.9 1.3 <.01 .01 ¢.0) 0.1¢ .01 <.01
[= M4 9.2 o8 111 0.4 1.3 oy 1.+ 1.9 1.4 <.0l «<.01 9.0} c.24 .01 .01
NG €1 18.7 160 85 656 236 % 12¢ 32D
8-13 M 114 0.9 3.2 108 1.} 1.% 10y .2 1.2 1.6 <.01  €.91 <.41 0.35% .01 <.01
NG 14 0.% 1.2 108 0.7 L.¢ 10 1.7 2.2 .4 .0l <.01 3.0 [ 1] <.01 [}
ACHG $2  1%.4 211 53 146 10 133 M0 1M
16-4% RAN 14 1.2 1.4 10" 1.3 1.% 103 1.4 2. 1.8 .01 ¢.0 Q.1 0.18 <.01 <.01
oG e 0.0 1.4 107 1.4 1.9 Wy 1.6 2.4 1.0 €01  <.01  0.04 0.1% <. 01 <, 01
SONG [+] 120 23% $2 1) 26 4 3 17
46-61 RAN 18 1.4 1.4 14 1.1 b I8 13 1.4 2.1 1.4 .80 0.2 [ 1% ) 0.41 N/E N/E
oG 1 a.% 1.% 14 1. 1.2 13 1.5 2.1 2.4 o o.41 0.48 a.29 HIL N/E
VNG 11 170 b33 L 14 182 4 1.7 147
DIDFT 116 1.2 1.4 118 1.4 2.0 s 2.6 2.4 1.9 <.M <.01 0.0 8.1 <. 8} <.01
CHG s 0.1 1.4 11% 1.t 2.9 11% 1.1 2.5 .0 <, 01 <.01 0.0% 0.16 <.01 <.01
ACHG €1 12y 241 37 17T 508 &0 4w 78)
§D = STANDARD DEVIATION T X I TREATMENY BY INVESTIGATOR INTCAAZTION N/% = WON-LSTINASLL

§ P-YRITES ARE FRCM 7-MAY ANALYSIS OF YARLANCT AND LEMICANS PAIRNISE COMPARISCNS (MO ADJUSTHENT TOR TVERALL ALPHA-LIVIL)
4 BUN OF THE 4 WASAL AYHPTOMS FROM THE AM DLARY - RUMGNY MOSE, STV FTINESS. SMEELING AND ITCH

BASTLINT TUR LACK SUBJECT WAS TME AVERAGL OF 4 AM DLARY ENTRIIS - 1 COMSECUTIVE DAYS FRIOR TO AND INCLUDING BRY
STMPTOMS ARL SCORED AS O=WONE, 1=MILD, isMODERATE, J=SEVIRL
SUBJTCTS WITHOUT BASELINE AND AT LEAST 1 POST-BASELINE VALOUL WLIAL EXCLUDED
BOME PEACINT CHANGE VALULS WAY MOT BE AVAILABLL DUL 10 0 BASLLINT VALUES
BOFF = LAST AVAILABLE POST-WZILLINE VALDE TOR LACK SUBJECY
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Ce3-113%
PROPHYLACTIC TRLATWENT OF SEASOWAL ALLERGIC AKTINITIS WITH NOMETASONE FURQATL AQUIOUS MASAL SPRAY
[NTENT-TO-TREAT POPULATION

PH OHASAL STMPTOM SCORE - POOLED DIARY DATA

A " 1©
MIPNS VANCENASE PLACESG ANOVA P-VALUTS 1 FAIRMISE COMPARISONS &
--------------------------------------------- POCLED B e L nern B TN
DATS N MIAN ST N HLAM  $D N MEAS 3D 50 T W T X A-B A-C [
BASELINE 16 0.3 0% 1y 0.3 0.y 1y 0.4 0.k 0.8 0.08 <.01 6.4 0.%2 0.0) c.12
[T TR T V] e 0.4 0.7 s 6.3 1.0 11y 0.1 oy o 0.01  «.01 0.7 0.1) g 014
on; 16 0.1 o.% 11y 6.2 Lo 11y 6.3 o.8 0.9 0.1) 0.0} 0.47 0.2¢ 0.09 0.4
VCNG « FURTEEY 1 (L T BT 31 52 #.0
-1 A e 8.5 o.0 1y o8 1.3 109 1.6 1.9 1.3 .01 <.0i «.01 0.11 .01 «.01
cHG 114 0.3 0.8 111 6.5 1.3 10y 1.2 1.0 1.1 <8y 0.1 <01 0.1 <.01 <.0}
AEHG 42 e a2 11 2y L 132 31
=13 RA 14 0.y 1.2 108 1.2 1.¢ 108 1.7 2.4 1.1 .01 <.01 <.0l 0.15  <.0} .0
oG e o6 1.3 100 0.8 10 105 1.4 2.% 1.7 o1 <.41 <.01 0.2 «<.01 <.01
(1="4 2 s 0 I s 4 127 s
16-45 RAN 114 .2 1.4 10T 1% 1.t 103 2.4 2.4 1.4 <.01  0.84 0.04 0.1} «<.01 <.01
oG 14 0.y 4.4 |75 R OO R Y | 103 2.0 2.4 1.8 .01  <.01 0.0% oy «.0l <.01
ACHG a 185 40 1] 102 384 Iy 395 M2
4661 M 1 1.4 1.4 i e 2.8 13 1.7 1.9 1.1 0.83 0.3 o.04 0.62 N/L W/E
oG 1" 1.1 1.8 14 1.6 1.7 13 1.6 .0 2. a7t 0.2 u.8 0.8) /L N/t
1-" 1 MO Y 3 800 23 3 a1
LHOPT RAN 118 1.2 1.4 FRUTN O T Y ] 115 2.6 2.8 1.9 «.01 0.02 @.02 o.14 €.01 <.01
[T e 0. 1.4 115 1.2 1.0 ns 2.2 1.5 1.0 <.01 <.01 0.0l 0.2 «.01 <.01
ACHG “° 195 366 a 132 334 52 341 498

S0 = STANDARD DEVIATION T K 1 = TREATHMENT BY INVESTIGATOR INTERACTION W/E = NOM-ESTIMABLE

¥ P-VALUES ARZ FROM 2-MAY ANALYSIS Of YAALANCE AND LEMEANS PAIRMISE CCHPARISONS (MO ADJUSTMENT TOR OVERALL ALPHA-LIVEL!
& SUN OF THT ¢ MASAL SYNPTOHS FRON YHE AN DLARY - RUMNY MOSE. STV FTINEES, SHEXLIING AND ITCK

BASTLINT FOR EACH SUBJECT MAS THE AVERAGL OF 3 MK DIARY ENTRIZS - 3 COMSECUTIVI PAYS PRIOR Tu BOT MOT INCL. JING DAY 1
STWPTONS ARE SCORED AS O=lIONE, 1=MILD. 1=MCOERATE. JI=SEVERL

SURILLTT WITHOUT BASELINE AND AT LEAST 1 POST-RASLLINT VAIAULZ WERE DCLUDED

BOME PEACENT CWANGE VALUES MAY NOT BE AVAILABLE DUT TO 0 BASELINE  VALUES

TYDPT v LANT AVAILABLE POST-BASELINE VALUT FOR TACR FUBJECT
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C33-215
PROPHYLACTIC TREATAENT OF SEASQNU, ALLEAGIC MNINITIS WITH WOHETASQNE FURCATE AQUEOUS MASAL SPRAY
JMTINT -TO-TREAT POPULATICH

A ¢ M OAVIRAGED TOTAL IOWFTOM SCORE - POOLID DIARY DATA

(A}
NINS AWOVA. T-VALUES PAIANIZE CCMPARIS(SIS 1
..... OOLELD --
URATS N HEAM 5D 1] TRY Iy Txl o ] A-C | o]
SASELINE 14 0% 0% 1y o6& 0.0 0.7 ¢ <« 0.4 e.06 0.3
PRE  ARW WiLé 97 1@ 1y 9.3 1.8 113 1.1 ) 1.3 0.0p <. 31 0.49 e.28 .03 8.20
(4.4 136 02 6.9 1% 0.3 1.7 1ns o4 1. 1.2 244 <0} 0.22 0.47 [ %] .58
A LEZET 35 B R Y " 106 128 10 §5.F 1N
LTy MAM e i 1y 111 1.7 3.3 108 3.0 3. 1.3 «@1 <0t &.01 0.23 .91 «.01
CHE e cw 1.8 o1y 3.2 199 2.4 3.3 2 .01 <01 «.0 .32 «.01 .0
1O L HI B TH [1] 1 3» 11 456 1083
in- )0 MAN ii4 149 1.1 107 1.3 3.} 193 3.1 4.9 2.1 €. 01 0.0l 0.0% 0.15 <.d1 <.0]
NG [T TR T T OO | 107 14 3.2 103 3} 4w 1.1 <01 <.01 0.04 .19 «<.41 .0l
1ONG Tt IRl B TY] 2 31 642 [}) EYL I 11 ]
1145 RAM 1 11 3 (Y 1.9 4.0 [} 36 4.2 3.9 .02 0.1% 0.73 N/E wE w'E
CHG T re 23 671 1.4 42 [} 1.0 4.1 3.3 e.04 o0.02 ¢.e ¥/E uE /B
CWe [} IETIS F11 1) 311} n 1 1718
b RAM ] 24 1.2 Y] 3 S50 1) . 21.% 4.9 9.1 0.8 G.67 0. 43 »E u/E
CHG. 1] 18 28 14 1.5 %@ 13 2.2 2. 4.9 o.58 D0.5% 0.%) 8.0 we N/t
14,1 [} I 4 [ ] LIT I 11 [} 40 1200
ENDFT MM N re 1o 113 2.6 M8 11y 2y 4] 3.3 <.l «.01 0.06 0. <«.0l «.C})
CHG e 1.3 1.0 11 1.6 )¢ 113 1y 4.3 3.3 <.01 <01 0.08 0.31 €.01 0.8

CHG 12 260 462 L @) mw o

5L+ STANCARD DEVIATION Y N [ = TREATMENT 3Y INVESTIGATOR INTEMACTION M/L = NOM-LSTIMABLE

B P-VALUES ARE TROM 2-NAY AMALYSIS OF VARIANCE AMD LIMEAMS PAIRMISE COMPARISONS (MO ADJUSTHENY FOR OVERALL ALPUA-LEVCL}
P stm OF THE § TOTAL SYWPTOMS FROM THL AVERAGED AM & M DIARILS

SASELIND FOR TACH SUBJECT MAS THE AVIRAGE OF AN & 2 DIARY BASELI NE VALULS

STRFTONS AR SCORED RS O-NONY, J=wILD, I-WODEMATE, I=3IVERE

SUBJECTS WITWOUT BASELINE MND AT LYAST 1 POFT-BAIELIME VALUE WEAE EXCLUGLD

SOME PERCENT CHANGEI VALUES MAY NOT ML AVAILANLE OUE TO 2 BASELINE VALUES

ENDPT = LAST AVAILASLE POST-BASELIND VALUE FOR EACH SURJECT
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C93-1135
PECFRTLACTIC TREATHENT OF SEASQMAL ALLIAGIC RMINITIS WITH WMOMETASGNE FUROATE AJUEQUS. NASAL 3IPRAY
TNTLNE-TO-TREAT POFULATICHN

AN TOTAL SYWFTOM SCOAL - POOLED DIARY DATA

LA 1 1 [{2]
uEus VANCINASE PLACERO ANOVA #-VALUES # PAIRMISE COMPARISOMNS #
Cr s adremiccare caememm- e m-—— —rr—wmrEwrmrn. g:“ - - - - S -
LATS ¥ HEAN 3D M LA 8D b NI XD 1) T W TX A-3 A-C [ a9
BASELINE 3L} 9% o7 1135 e 4.9 1% 0.7 a. e 9.3¢ €. o1 0.14 9.42 9.2% .3
PRL LT 1ié N [ try 0.9 1.7 (3%} 1.1 1.4 1.3 4.0% <. 03 9.51 e.2 D.03 0.2%
[« s o2 10 11% 8.} 1.9 1% 8.8 1.7 1.3 ¢4 <. 0 0.2 0.%4 0.1 0.3
TCHG o P3N 140 [1} 19.1 133 [} ] 119 7
b iS  NAN itd [N ] 1 & 11 1.1 t.1 109 1.0 3.1 2.1 .91 <.01 Q.02 0.20 <. 0l <.01
NG 14 o8 1% n e 1) 109 24 33 2.2 0 .01 0.0) 0.3% <0l <.91
CHG [3) 12% 196 -1 191 494 50 3 8
18 F0 AN I T R - R Y | 07 2.6 ).} 193 11 4.0 1.3 .df  0.03 O.04 .12 <.0 €.83
NG e i4 1) 97 1.9 3 103 1.1 .0 3.1 <.0 .01 0.0 o.1é «.01 <.91
oA (1] 101 i1 5 1y 2 N 54 L4
Ji-4% AAM % E I N 4 13} b 7 S ] 61 36 4.0 R 8.03 9.14 0.75 Ne e | 1 ]
oA 1% 11 } & [ &) T4 4.4 L ] 2.9 3.9 3.9 0.05 8.9 4.0 N/E N/T N/E
ChG LH] 1}y Fak) 1 210 we 1] 113 187
“h-01 AW is 14 L4 LI S | 13 x.¢ 2.8 4.3 0.77 0.81 0.43 0.59 113 ae
CNG. 13 18 11} 3.7 4 3] 9% S P 4.1 0.3  0.61 0.5 .43 N/E WK
WG il 54 T 01 L 11) ] . 199
ENOPT RAw 116 LN | 31 s 37 7.8 113 3. 4.2 2.5 «<.01 <. 9} 0.06 0.112 .91 8.01
ChG s 1.3 j.¢ i3 2.1 3 113 3.3 4.2 3.3 <.01 <.01 g.0¢ 2.18 <.0] 0.02
1CNG to 192 m L1 N L] 3 13 128}

S0 = STANGRRD DEVIATION T X 1 = TRAEATHINT Y IMVESTIGATOR IWNIERACTION N/E = MON-ESTIMARLE
¢ F-VALULS ARE FROM 7-WAY AMALYSIS OF VARIANCE AMD LENEAMS FAINNISE CORPARISONS [MO ADSUSTHEINT FOR GVERALL ALPMA-LEVEL)

¢ SUM OF THZ & TOTAL SYWFTOMS FROM TME AM DIARY

BASELINE FOR FACH SUBJECT MAS THE AVIMAGE OF 4 A DIARY ENTRIES - ) COMSECUTIVE DAYS PRIOR TO AND INCLUDING DAY )
SYWPTOMS ARL SCORED AS O=NONE. 1=WILD. I+~MODERATE, J}=3EVERE

SUBJECTS WITHQUT BASELINE AMD AT LEAST 1 POST-SASELINE VALUE WMEAX FaCLUDED

SOME PERCENT CHANGE VALUTS MAY NOT B AVATLABLE DUR TG & RBAJLLIME VALUKS

CNDPT = LAST AVAILABLE POST-RASELINE VALUL TOR EACH SUBJECT




C2i)-213
PRCFUYLACTIC TAELATMENT GF SEASGHAL ALLIRGIC RMINITIS WITH MOMETALGNE FURCATL AQUEIOGUS MASAL SPRAY
INTENT~TO~ TREAT PORULATION
M TOTAL STMPTOM SGOBE - POOLED DIARY DATA
Y 1, oy
[Ty H VANCIMASE ANCVA P-VALUES § PAIRMIEE COMPARISONS §
............... PR POQLED - -
LATY LIt D M WA 3D L 30 3T w Tx1l A-B A <
WASTL MR Hs Qa o & 113 6.3 8.0 113 8.7 .08 «.0) 0.1 0.48 6.02 9.0%
LLT N T e o 09 Iy %2 L.# 13y 1.¢ 3.3 1.2 0.9%  «<.01 9.43 0.2 4.63 .34
(o 114 02 [ ] sy 03 1.7 115 0.4 1.1 1.3 0.4 0.01 2.27 0,42 0.42 LN
MG %0 N | 147 30 [ 3 ] s i R | nz
L ls A [S5 TR I T Y ) Y 1.2 0 3.0 3.4 1.4 <01 <.93 <.01 0.19 .91 <.01
NG 14 o9 1.4 111 1.2 1.2 109 1.5 3.4 .4 <.0 €. 8] <.01 [ ¥ ¢} <0 .0
CHG " 95 2 176 LL) tril 032 52 107 2172
V& 30 RAN Jie 0 1.2 191 1.% 3l 101 3. 4.1 3.1 <.81 0.0} .06 0.19 <.0 <.ai
NG 114 16 PN | 107 1.9 3.2 193 3t LY | 3.1 <. 01 €.01 o.0é 0.4 <,01 9.01
LCHG 1 i 17 L 282 4 52 443 &0
1545 R .? 14 36 56 LIV I IS -1 1.5 4.4 4.0 0.3  0.24 0.9 N/E we we
NG () 1.y V& 56 1.1 4.2 L1 .0 4.4 4.0 e.41 0.0 O.% w/K uE nz
LCHG 1t 729 J2% 23 N (13 FL] 94 1347
4e-bL RAM Y 24 2.0 14 L& 5.4 13 2.4 2.8 3.8 0.1 8% ©.T2 0.6} w/E we
oee i 19 N H. ] 3.y s 11 1.4 1.4 3.0 0.¢ .53 g.37 0.%2 wE wE
WG ] 339 5%) [} [T1 T3 3 351 2
LNLFT RAsr He 23 29 1y 2.6 2 118 3% 4.4 3.5 <01 <.81 0,09 0.2 <. <01
(= 4 16 16 29 1y 3.1 s 1S 33 4y 3.5 <ot <601 512 0.27 <.0 6.0
SHG 3o 1) 187 3 10 123 L1 ] 3y "
D = STANDARL DEVIATION T L I v TREATMENT BY INVESTIGATOR INTEAACTION WAL = NON-ASTIMABLE

0 F-VALULS ARE FROM I-8AY ANALYSIS OF VAAIANCE AMD LSMEMiY PAINNISE COMPARISOWS (MO ADJUSTMENT FOM OVEMALL ALFMA-LEVEL)
¥ SUW OF TWE § TOTAL SYMPTOMS FROM THE Pw DIMAY

BAIZLIME FOR EACN SUBJELT WAS TME AVIRAGE OF 3 MM DLAXY EXFTRIES -
STMPTONS ARE SCORID AS O-MONE, J=wILD, 2=MODIPATE, »=SEVEFS
SUBJECTS WITWOUT BASKELINE AWD AT LEAST 1 POST-BARELINE VALUE WEAS [EXCLUDED
SOME PCRCENT CNANGE VALUES MAY MOY BE AVATLAMLL DUE TO O BASELINE VALIRS
ENDPT = LAST AVATLABLE POST-BASELINE VALUL FOR EACH SUBJECT

3 COMSECUTIVE OAYS PAIGA 70 BUF MOT INCLUDING DAY 1



BAYS

BASELINL

hi RAN
=]
[1= -}

t-? RAN
CHG
L1=_1

=15 MR
= ]
AN

1645 Maw
he
(1= 2
46-481 BAM
oG
L1~
INDPYT RN

=1
$CHG

4D = STANTARD DEVIATION
¥ P-VALULS AAL MROM I-WMAT ANALYSIS OF
'MOFMIMMIWMMAMQM‘H‘D!MIU

1is

e
iis
2

114
114
"

114
131
T

e
114
L3}

n
i
11

116
11
T

ATTACHMENT 1}

£93-21%

PROPHYLACTIT TALATMENT OF SLASONAL ALLERGIC MNLIMITLS WITh NOMETASONE FUROATE AQUEGHS RASAL SPRAY

INTENT-TO-TRLAY POPULATION

AM b PHOAVEAAGED TOTAL $YWPTOR 3CORL - POOLED D1ARY OATA

1Y i (18]
WFNS VANCEMASE PLACLBO ANOVA P-YALUES 8 PAIRWISE COMPARISONS
.......................... s us e p ey POGLLD N et m s,
N MEAN  14] W MEAN 30 {7 ™mr Thv Ta
115 o gk tis o4 o 8. R.19 <0, 0.1% LI e o4 6.
.7 1@ s ey e s 1.3 1.} 1.1 0.0%  <.@q1I  g.49 &2t -3 0.2
0.7 o HER] 2.3 1.3 13% 0.4 1.1 V.2 0,44 <. 01 0.23 0.6 .2 0. %
1.3 1y (1] 108 31y 6 95.) 244
1.0 1.1) i 1.3 1.1 1]-1] 2.3 2.9 9 | .01 ¢.0] 0.9) 0.1% L3 - L1
8.8 1.3 [ ST B 381 e 1.8 .o 2.1 <0l 0.6 ©0.9; 0.3 <. 81 <. 81
197 b4 45 263 302 (Y] 333 150
.6 1.0 o8 1.6 2.% 10% 3.5 L 2.7 <, 41 <. &l <.5 0.34 <.t .0}
1.1 2.0 il ] b4 2.% 10% 1. 1.1 F I <. 01 €.01 €.%1 9.1 <.0y <.0)
1 " ) 11} L3 1] L 1] €29 1322
1.0 2.9 107 1.4 3.2 10) 2.0 1 3.1 <,01 «.9) .o 0.14 .01 €.01
1.% 1.% 107 1.0 Y | 103 3.2 4.0 3.1 <,01 .05 o.o1 e.12 <. 0! o.01
e 438 42 407 30 [ 3] $3% 1031
1.4 1.1 14 Y.e 5.0 13 1.5 1.6 4.0 a.1? 0.0 0. 87 0.8 L1 2 n/L
1.8 1.9 b1 3.5 S8 11 .2 .6 4.9 a.98 0.5 4.5 .47 L F) 4 /T
1 3) 9% k] Teh k13 [ 3 $C 1700
2.9 1.% 114 2.7 .4 iid 4.0 4.1 3.3 <,.01 <.8 .01 o_o8 <.0) «.%)
1.% 1.% 4% 1.4 3.4 11% 3.3 1.1 1.3 <. 01 <.a1 a.0} e.12 L% 21 0.0
144 LR - @ h? 0 743 1843

T X1 = TREATHENT &Y INVESTIGATOR INTERACTIOM M/E = MOMN-ESTIMABLE

VARIACE AND LEMZANS FAIRMISE COMPARLZSNE (MO ADJUBTIENT TOM OVERALL ALPKA-LEVIL;

FrEeT DAGAImT s -



ATTACHMENT | Page &

€e1-21y
PROPUTLACTIC TRAEATHMENT OF SCASOMAL ALLIAGIC RNINITIS WITH MOMETAFONL FUROATE AQUEOUS MASAL SPRAY
[MTENT - TO- TREAT PGPULATION

AM TOTAL SYWPTOM SCORL - POOLED DIART LATA

A Y
s VANCINAST ANOVA P-VALUES 4 PAIRNISE COMPARISONS o
............... U POOLED rtrm—memous—wmEE- i
BAYS N MEAM  SD (R 7 ¥ [} ™Y Wy T X A-p a-C 8-c
BASELINT e B8 00 115 67 oy 113 0.1 6.8 .81 9 44 4412 818 o8
MI Maw 1e 0.8 1.1 [ ST I 1 1.0 1.4 1.3 0.0 <.00 0.31 0.2 0.90) 0.2%
one 11 0.2 Lo s ey L.e 118 0.8 1.2 1. .26 <.01 0.2 5.84 e.1 0.3
ACHG 1 1%.4 14 1 181 1N '3 170 I
-7 mAM e 1k 1) i 1) 2a 109 1) 2.8 1.1 <.0l 0.04 0,11 2.} <0} <.l
NG e 0.5 1.3 |3 S PR B I oy 1.7 2.9 2.1 .81 0.01 ¢.02 0.42 <.01 <0l
G ¢ .1 19 Y 13 M2 s 1 T YT
1Y N ST 100 1% 2.4 108 3.4 3.9 2.1 <8 €01 <.01 0.3 .01 <.01
UG EY I PY R X 106 1.3 3.8 1% 2.0 4.0 1.0 .01 <.01 «.01 6.4 <01 <.
oHG 1] 181 ade 3 Mt s LY “®r 1208
16-45 Raw 14 2.0 2.8 107 1.7 3 19 3.8 4.2 3.2 .01 <01 0.09 0,13 .01 0.0}
oG 11e 1.5 2.3 107 1.0 2% 1) 3.2 4. 3.2 <81 <01 0.¢ 0.1% <.0} 0.8
(1= [} 102 MW 1Y I as 3 % 1342
14=61 v 1 2.4 2.8 14 .1 6.2 13 1.4 1.8 [ ] 9.77  0.02 0.4 6.9 (733 nE
oG 1 1.6 1.8 14 3. 8. 13 11 1.1 4.2 0.57 .41 9.3 0.4 N/L w/e
UG 12 14 A 1 101 a4e [ TH BT
ENDPT RAM s 2.6 2.8 118 2.0 1. s e 4.l 3.3 «oi <81 0.0 6.06 <01 v.0l
oG e 14 2.8 1% 1.4 1.7 118 3 4 1.3 <01 <,01  0.0% 0.0 <.0] 0.0l
UG 10 w08 M 6 6% an o 60 1IN
$D = STANDARD DEVIATION T X 1 = TAEATWINT BY IMVESTIGATOR INTEAACTION N/E = MON-ESTINABLL

0 P-YALULS AAE TROM Z-MAY ANALYEIS OF VARLACT AMD LEMEANS PAIAMISE COMPARISCMS (40 ADJUSTMENT FOR OVERALL ALPMA-LEVIL)
@ FUN OF TXT 8 TOTAL SYMPTOMS FROM TEE AN DLARY

BASELINE FOR EACH SUBJECT WAS TME AVEAAGE OF 4 Aol DLARY TNTRILY -
MO AL SCORED AS O=dOME, LeWILD, J°WOOERATE, WEIVIRD

3 COMSECUTIVE DAYS PRIOR TO AND IMCLUDING DAY )

YRJECTS WITHOUT RASELINE AND AT LEAST 1 POST-BASELINE VALDE WEAI DXCLIUED
" PEACENT CHANGE VALDES MAY WOT BE AVAILABLE DUT 1O O BASILINE VALUES
OPFT = LAST AVAILASLE POST-BASELIME VALUE TOR EACH SUBJECT

r‘-r‘-n - e




ATTACHMENT 1

ceI-11%

PROPHYIAZTIC TREATHMENT OF SLASOMAL ALLEFGIC BMINITIY witH moMEtASONE FURGATE AQUEOUS MASAL §FRAT
INTENT - 10~ TREAT POPULATION

P TOTAL SYNPTOM SCORE - POOLID DIARY DATA

A T L f 183

L) VANCENASL PLACERO ANGVA P-vALULS o PAISNIST COMPANISONS 4
Sarmamsseciais hdiietecmpas -- B POOLED  c-aaneaooa R TP R vl
DAYS N NEAN SO # MEAN SD W MEAN %D 30 T A A-B A-t B¢
RARLLINE 114 0.4 L} (%) o4 0.2 |3 %] 0.4 o.¥ - 0.1} 0. 44 ¢ o ©.0%
Mt oaw 116 0.6 0.9 1y oo [ 118 1.0 1.7 b2 0.09 <. 01 0.4y 0.22 Pl C e
=1 16 0.2 .y i1 6.) (3R} s .« N t. 1 a. 45 a.p1 2.2 0.4 e 4. » ope

ACHG 1Y) 3.0 TR 50 [ % | ine 1Y) 4.4 n
1=7 AN 114 l.¢ 1. 111 {3 ] 1.y 109 2.4 3.1 1.2 <.01 0.02 0.0} o.n <. 01 <. 01
CHG (ST B S ) 1 e 2., 1w ix 3. 1.2 .61 9.82 «<.0i .32 <.0! .01

oG 49 30.2 149 (12 17 LF A 32 124 501
0-1% A 114 1.4 1.0 it 2.0 i.s 10% 1.5 4.3 1. <.0} <.91 <.01 0.3 .81 <.01
oG 14 1.2 1.1 104 1.4 2.4 108 3.0 1.1 .% <.9! .91 <. .G} 0.1 .61 .0}

oG " 134 18 47 m 9% 32 m (11}
16-43% 1M 1.9 7.3 1% 2.4 1.2 183 3.0 6.1 3.3 <. 0.%1 9.1 o8 <.01 <. 01
CHG 114 1.4 1.3 [ L) 1.1 3 10) 3.2 4.4 3.2 <, 01 .81 0.1 4.23 <. 0l 0.01

L 1= Y ] n b1 1) 4% 143 440 32 9 144
16-61 paw 1 e 2% 14 1.4 Bb.a 11 i.d 2. 3. .77 &M 0.92 0.8 a/C "L
NG 14 1.9 2.8 14 3.1 3.4 1) 2.4 .6 .0 9.4 6.5%) 0.37 9.9 N/L N/L

YENG ] P11} L13] 4 483 u? S 432 12
ENDFT RAM 138 2.0 2.% 118 2.% 1.4 11% 4.0 4. 3. .01 .01 0.01 0.12 L3N Y <. 0
CHG 118 .4 1.% 118 . 3.3 113 1. 4.2 1.3 .01 €. 91 a.01 ¢.17 <. .01 .01

SONG 50 232 b1 L1 pL-¥} LY 3] | 1) w L 11]

50 = STANDARD DEVIATION TX I e TAIATMENT BY INVESTIGATOR INTERAACT IOM N/L = WON-ESTIMAALE
§ P-YALUTS ARE FRON 2-MAY AMALYSIS OF YAR I ANCE

AND LEMEANS PAIRWISE COMPARIS(MS (WO ADJUSTHENT FOR OVERALL ALPMA-LEVEL)
lmormlmusmmmmmnmv
SASCLING FOR CACH SUBJICT WAS THX AVERACE OF ) M DIARY DNTRIES - ) COMBECUTIVE DAYS PRIOR TO MST NOT INCLUDING DAY )
SYWPTONS ARL SCORED AS GaiQME. 1=MILD, 1=MODERATE, J=3EVIRI
PUBJECTE WITHOUT RASELIME AND AT LEAST FOST-SASELINE VALUY WERZ SXCLUDED
xwmmnvmuammumnomn:n YALDRS
WDPT = LAST AVRILASLE MOMT-BASELINE YRALR FoR CACH gURJTCT
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<33-215
PRLFWYLACTIL TREATHANT OF SEASOMAL ALLERGIC RNIMITIS W1THW MOMETASOMNE FU-CATE AQUEOUS KASRL STRAY
LMZEMT~TO~TAEAT POPMULATION

Pl NON-NASAL LAR/PALATE ITCHING SCORE - POOLLD CGIARY LATA

A 1h [1]
niws VANCERASE PLACERG ANOVA P-VALUES # PAIRNISE COMPAAISOMS &
e ccicecemtes eesmmseemssema- POOLED  =em-s-asm—smmeemevs o e e A A e
Ars »  MEAN 5D N mihe 3D N MEAM D 1] hidd I TXI A-8 a< >
BASTLING e 30 0 119 88 8.1 118 00 00 6.1 ¢.2¢ 0.95 ¢.93 *an 01 [ 8 7]
LLTS ¥ T s o 91 1y 9¢ 02 1y 0.3 9. 9.1 2.47 0.27 o4 .61 0.37 .. 71
NG 118 o0 D 1y 60 8.2 115 0.6 &1 6.2 0.8 4.%% 6.4 [ A 1] o.0 9.9
(4.4 1 3 a4 ) ] -1 Q.9 [ ] -41 6.7
S A e o4 0l 11i 06 9.3 tos @&} o.¢ 0.3 <.l 9.1¢ ©.05 0.3 <.l <.01
CHG 1ta 21 o012 111 a1 0. oy 0.7 0.¢ 0.2 <«.0] ©8.0% 0.02 0.3 <.01 <.0l
NG 3 at a1l . -59 4.4 LI B R &1 ]
iv I RAM [S T S o1 wi ¢r o% W0y B3 0.5 0.4 .02 G.68 0.8 0.0 <.9 .06
a4 14 03 0 to? 0.1 0.3 193 3.2 o0.% 0.4 6.0y 0.M 0.137 ¢ 4 0.02 2.04
LOWG 3 B tog L] 11} T 114 14}
[N T .? &1 [} 4 a2 9.5 H] 0.3 s 0.3 .14 0.2% 0.8 N/E nE ueE
[« .1 (1] 81 0 L 0. oY 54 0.2 9. 0.4 [ PR W} ] [ M/E M/E u/E
Ll H L] 32 ] 44 62.% 5 139 is?
435 MA i oL 94 e ¢33 0.4 13 .1 6.5 0.3 0.9 0.6 0.9 0.73 g e
[+ ie 81 -8 | 1 2.} (8 11 0.1 3.3 e.3 0.3 0.7 0.9 ©“n wE ¥/E
LCMG a 1'% e H 100 0.9
(197 3 3 Y99 118 q 1 [ | 113 4.2 L) 11% 8.2 [ 3 0.5 «. 01 [ 1] [ 3% ] 0.34% < 91 @.02
NG e 91 9 1% et @@ 1% 0.3 o a4 0,01 6.4 0.21 0.44 <.0} 0.02
NG 3«90 My + -3 i1 2 9.2 135
Sh = STRNGAAD ODEVIATION T A [ = TAEATMENT BY INVISTIGATOR INTERACTION W/C = WON-ESTIMABLE

® P-VALURS ARL FROM 2-MAY AMALYSIS GFf VANIANCE AND LINIAMS PAIRNISE CONPAAISONS (MO ADJUSTMENT FOR CVIRALL ALFEA-LEVEL}
SASELIME FOR EACH SUSJECT MAS THE AVERAGE OF J MM DLARY ENTAIES - ) COMSEICUTIVE DAYS PRIOR YO BUT WOT INCLUDING DAY 1
SYRPTOM 1§ SCOBED AS O—mOME, 1=NILD, J=ODERAYTE. )=3EVERE

SUBJFECTS WITNOUT BASELINE ANO AY LEASY 1 POST-BASELIME VALIE WEBE EXCLUDED

SOME PEACENT CHANGT VALUTS WAY NOT BE AVAILAMLE DUE TO 0 BASELIME VALIES

ENOFT » LAST AVAILASBLE POST-BASELINE VALX FOR EACH SUBSECT
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c-1i3
PEGPWILA TIC FALATMALNT OF SEASOWAL ALLEMGIC AMINITIS WITH WOMETASOME TURCATL AQMECUS WASAL SPRAY
INTENT-YO-TARAT POFULATION

AM 6 P OAVERAGED SASAL STUFFINE3S SCOML - FOOLLD OIRAF DATA

A Ty ie)
HIWS VANCDMASE FLACERO AMOVA P-VALUES ¥ PAIANLSE COMPARISONS @
cirToEmad L. Lo s emeawrmvsemSeanr 0200 Aecdmehesbers — E lllllllllll
ary M MEAM 111] % NZA¥ 3D L -7 B - b mr iw TXx1 A-B A-C <
[T ER{ e a7 6 11y o0 3 115 ¢.2 .} .} 0.73 <8l 8.3 .. 2.4 [ A 1)
rak RAN itk @2 0 11y 9.3 e (3T TN 3 B N ] .3 0.6 «<.0t 9.3 0.8 .81 9.83
g i1é -] LI 11% o1 4.1 113 9.1 L I 8.2 0.1 a9 9.41 L) .08 .78
TG 13 -1y Ny T 1T Y ot 4 .3 121
i haw iy @) oo T R N 1 8.7 0.6 .s «8) <31 9.9 0.84 <.91 <81
4 3 114 vl [ ] 111 0.1 6.3 i 53 a4 0.3 .0} ¢.17 .0 0.1} «.91 <.41
[ 3 1590 jee 4 1.5 1) 13 ] us 1
[ERTI S IL I T - Y | 197 0.3 5.4 163 e¢.¢ 8.7 s ¢« 81 S 8.02 0.10 <.01 .9
e ) 114 L2} 03 107 &3 s 0 .é L2 ] a.§ <«.01 g.0 e.02 6.9 .0 <.0
[+ o 16 ¥ 188 [} ] [T n “ 146 140
1i-4% A s a % Y [ 3 e 9.7 L 1] [ | I ] $.? .0} 4.33 0.3 u/E u/E wi
e bl [ 3] ¢4 & 3 8.8 [ 1} [ 2 N ] 0.? <. 01 9.05 9.27 LA [ ] e
<G P [T ] i 11 ¥ b)) 1% 136 Fall
ek A 1] 0s 0 i et o9 1) p.é& 0.2 [ 9.3 .4y o.M G.19 e e
o 1= o2 o8 14 o.& 9.% 1% 8.3 .. [ 0. is o @.2 aLn ng /e
< 1 irs Iy 3 21 b T ] 112 b 113
CWUPT hAw e o4 03 [T IR T I | 113 9.% & 8.1 «. 81 0.9l ¢ ¥ @ s <.0} .61
g 116 83 o 1y 0.4 6.7 113 8.6 o.@ e.7 <0} <98 0.20 0.1% <M emn
G % 82 00 LRI SURNES T } ] (1) ter 2% .

S = STANDARD DLVIAT (e T 5§ - TALATMENT &Y LeVESTIGATOR INITAACTION N/E = NOW-$ITINABLE
b P-VALUES ARE FROW 2-MAY ANALYSIS OF VARLAMCE AND LEMEANS PAIMIISL COMPARISOMS (MO ADJUSTMINT FOR OVEAALL ALPMA-LEVEL}
BASILTHE FOF TACH SUBJECT MAS THE AVERAGE OF MM & P DIAAY BAREL] MK VALUES

SYNPTONS ARE SCORED 53 J=wCuf. =WILD. I=ODLRATE, JI=3IVEAL

UBJECTS WITROUT BASZLINE AMD AT LEAST | POST-BASELINE VALUE MEAR EXCLUOED

SOl PUACENT CWAMGF YALUES MAT NOT AF AVAILABLE DOX TO & BASLLIME VALIAS

MDPY ® LAST AVAILABLY POST-BASCLINE VALUR FOR CACM SGetect
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FRLFAPLACTIL TRLATHANT GF SCASOMAL ALLEAGIC RMIMITIS WITH WULTASGNLE FURGATE AQUEOUS MASel SPAAY
JMTLNT - TO= TAKAT POFULAT[OM

A WASAL STUFFINESS SYRPFTOM SCOAE - POGLLG PIARY DATA

LT [ 1] 14}
HINS VANCDMASE PLACERG ANGVA F-VALUES § PAINNISE COMFARLISCMS §
...................................... POOLED ——er—mrce-s—sa-mms= -

s ¥ KEAN 5D ¥ N 3D N MEAN 5D D T nvy TXl a-a A-C

ce e s LA e amm wamw wamw - - amas 0 esese- - - ———— - - - ———

BALELINE e [ L} (3% 0.1 &4 tis 2 53 8.2 9.8 <.8) L N ] [N ] .9

[T T 7 (i 02 01 115 ©.) 8.4 Hs 0.4 & 0.) 8.0 <@ 0.8 0.0 [ N
NG lis -0 0 [ ] 1% 6.1 [ R} 13 9.1 ae L% ] 8.8 < a1 47 .8 "an
e " R TS ] u 15 04.2 97 21.% 1IN

[ TV [SLIN- IS B [T I N ) 0y 8.7 e L ] .8 <. 83 0.0 [N 1) <0}

4 114 03 [ ] m L ¥} [ % i s .17 L 1% <81 &.02 4,08 a.8 «.01
4 -} " -&l a0 2 LE 1.5 149 44 1m.2 187

810 kA ilé o o3 HL-B] v.é& w04 143 [ N} 8.7 [ A ] €.01 [ W} [N 1] e 17 .0}
[» 1 1 02 (3% ] s? sy 0t 103 L LI ] LN 3 .8 <.8 [ 8 2 ¢.14 <8
NG 0 e s 120 b1 11 111 43 (11} by 1)
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8.10. Trial i93-133. Safety and Efficacy of Mometasone Furocate Nasal Spray in
the Prophylactic Treatment of Sez;onal Allergic Rhiniuis (SAR).

Principal Investigator: Michael A Drouin, M.D.
Participating Centers: 18 international centers (including Canada).

8.10.1. OBJECTIVE:

1. To evaluate the efficacy of a four week course of mometasone aqueous
nasal spray 200 ug qd vs. budesonide (Rhinocort Aqua) 400 pg qd, and vs.
placebo in the prophylaxis of symptoms of SAR.

2. To evaluate the efficacy and safety of an 8 week course of mometasone
aqueous nasal spray in the treatment of symptoms of SAR.

8.10.2. STUDY DESIGN:

This was a Phase IT], randomized, multi-center, double-blind, double-
dummy, active- and placebo-controlled, paralie] group trial in adult subjects with
seasonal allergic rhinitis. Study medications were given to SAR subjects for a total
duration <.} 8 weeks, 4 weeks of which were prophylaxis treatment prior to the
anticipated onset of the pollen season.

8.10.3. PROTOCOL:

8.10.3.1.a. POPULATION:

Significant entry criteria consisted of the following: (1) age 2 12 years
[206:14, 208:881], (2) presence of IgE-mediated hypersensitivity to at least one
seasonal allergen relevant for the site and duration of the study (i.e. tree, grass, or
weed pollen but individual species were not specified in protocol), as documented
by a positive skin test within 1 year of study entry via the prick testing method (2 3
mm in diameter than diluent control) [206:14, 208:881], and (3) asymptomatic
clinical status (total nasa] symptom score < 2) and no nasal or non-nasal symptom
rated as moderate or severe (i.c. symptom score=2 or 3) on a 0-3 scale at the
Screening and Baseline visits {206:14, 208:881]. Subjects symptomatic or
anticipated to become symptomatic to a perennial allergen during the study
duration (e.g. molds, dust mites, animal dander) were excluded from study
enrollment [206:15, 208:882].

8.10.3.1.b. PROCEDURE:

A summary of the study procedure is provided by the Sponsor in Table 1.
of Trial 193-133 in the NDA submission [206:13, 208:914] and is essentially
identical to the study design of SAR prophylaxis study C93-215 with two
exceptions [208:888-901]. In contrast to study C93-215, subjects in study [93-
133 were assessed by a physician on day 15 and day 43 rather than on day 22 and
day 50. Thus, subjects in study 193-133 were evaluated during the following study
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visits: screening (Visit 1), baseline (Visit 2), day 8 (Visit 3), day 15 (Visit 4). day
22 (Visit 5), day 29 (Visit 6), day 36 (Visit 7, day 43 (Visit 8), day 57 (Visut 9).
and day 71 (Visit 10, if an extra treatment period was necessary because of a delay
in the onset of the pollen season) [206:37, 208:889]. Furthermore, subjects were
allowed to use loratadiie (up to 13 mg po 4d) as a rescue medication atier the
baseline visit for control of ‘intolerabie’ SAR symptoms [200:19, 208:88C, 903].
As in all the other SAR trials for this NDA subniission, SAR symptoms which
consisted of individual and total nasal, non-nasal, and total (nasal + non-nasal)
SAR symptoms were rated on a 0-3 symptom scale, reflectively over the previous
12 hours [206:25-26, 208:900-901, $08]. Physical examination (excluding eye
exam and intraocular pressure measurements) an*' laboratory tests {excluding
HPA-axis suppression evaluation) were performed on the first (screening) and last
visit(s) {visit 9 and/or 10) of the study [206:13, 20%:914]. Safety evaluations were
completed at each study visit and consisted of a review by the principal
investigator of any adverse events experienced by the subject and checking of vital
signs of each study subject [208:914).

A double-dummy design was utilized in d: ag delivery for trial 193-133
using matching placebos for each bottle type, since the mometasone and
budesonide medication bottles were not identical in appearance. Although subjects
received bottles of differing appearance, they were blinded as to which bottles
contained active drug or placebo [208:902]. The three treatment groups conststed
of

{A) Mometasohe aquecus nasal spray 200 pug qd

a.m. dosing: Bottle 1: Momatasone Bottis 2: Rhinotor Placebo

(B} Budesonide nasal spray (Rhinocort Aqus) 400 ug qd

a.m, dosing: Bottle 1: Mometasone placebo Bottie 2: Rhinocort
{C) Placebo (0 ug qd)
s.m. dosing: Bottie 1: Mometasone placebo Bottie 2: Rhinocort placebo

Given a similar study design to SAR prophylaxis trial C93-215, the primary,
secondary and supplementary efficacy variables were likewise similar.

The primary cfficacy variable was defined as the: The mean proportion of
minimal symptom days during the ragweed pollen season for the ITT
population—i.c. the days when the total nasal symptom score (defined as: the
sum of individual symptom scores of: rhinorrhea, nasal congestion, sneezing, and
nzsal itch) was < 2 based on the average of the am. + p.m. diary scores from the
start of the pollen season, through the last day of treatment, day 57 or 71
(depending on the onset of the pollen season). The primary comparison of the
study was a comparison of the mometasone treatment group vs. placebo [206:39-
40, 208:908-909).
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Secondary Efficacy Variables [206:40-41, 208:908-909] were defined as the

following endpoints for *he efficacy evaluable population (ITT data not inciuded in

the application except where otherwise noted):

(1) The proportion of minimal symptom days (total nasal symptom score = 2)
for the entire treatment period (ITT population).

(2)  The number of days from the start of the pollen season 10 the first
occurrence of a non-minimal symptom day (total nasal symptom score >
2).

(3) The number of days from the start of treatment to the first occurrence of a
non-minimal symptom day (total nasal symptom score > 2).

(4)  The proportion of minimal symptom days (total nasal symptom score < 2)
during the first week of the pollen season.

(5)  The proportion of days during the pollen season when the total nasal
symptom score=0 (i.c. the proportion of symptom-free days).

Supplementary efficacy endpoints for the efficacy evaluable population (exception
(7) below) were defined in this study as the following:

(H Mean change from baseline ( ‘baseline’ defined in this study as the mean of
the a.m. and p.m. scores from the 7 consecutive days prior to the day of the
baseline visit [206:36], ‘baseline’ not defined in the general study document
Vol. 208) in total nasal symptom scores during the pollen season, as
obtained from subject diaries (a.m. and p.m. combined) for: days 1-15 (day
1 being the first day of the pollen season), days 16-30, days 31-45, days
46-61, and the endpoint visit.

(2)  Mean change from baseline in total symptom scores during the pollen
season, as obtained from subject diaries (a.m. and p.m. combined) for: days
1-15, days 16-30, days 31-45, days 46-61, and the endpoint visit.

(3) Mean change from baseline in total non-nasal symptom scores during the
pollen scason, as obtained from subject diaries (a.m. and p.m. combined)
for days 1-15, days 16-30, days 31-45, days 46-61, and the endpoint visit.

{4) Mean change from baseline in individual nasal symptom scores during the
pollen season, as obtained from subject diaries (a.m. and p.m. combined)
for days 1-15, days 16-30, days 311-45, days 46-61, and the endpoint visit.

(5)  Mean change from baseline in individual nop-uasal symptom scorcs during
the pollen season, as obtained from subject diaries (a.m. and p.m.
combined) for days 1-15, days 16-30, days 31-45, days 46-61, and the
endpoint visit.

& Al total (total SAR, total nasal, total non-nasal) and individual symptom
scores, as determined by the physician (physician evaluations).

(7)  The proportion of minimal symptom days (total nasal symptom score < 2)
during the prophylaxis period (ITT population).
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8.10.4. RESULTS

A total of 514 subjects with SAR were enrolled into the study, with |
subject excluded from all analyses (193-133-14, #013) because he never received
study medication. A total of 513 subjects were evaluated for safery in the tnteni-
to-treat population; 168 subjects received mometasone, 172 subjects received
budesonide, and 173 subjects received placebo [206:46]. Of the sponsor’s efficacy
evaluable subjects, 164 subjects received mometasone, 168 subjects received
budesonide, and 168 subjects received placebo [206:46].

The treatment groups in this study were comparable with regard to
demographic and disease characteristics with the exception of a statistically
significant difference among the treatrent groups in age (mean age of the
mometasone group=31 years vs. mean age of the placebo group=35 years; p=0.01)
and duration of condition (mean duration of SAR in the mometasone group=12
years vs. mean duration of SAR in the placebo group=14 years; p=0.03) [206:47].
Despite these differences, additional statistical analyses performed to assess the
impact of treatment imbalance at baseline with respect to these two parameters
failed to reveal an interaction of either variable with treatment (p>0.38)
[209:1109]. Again, for all four treatment groups, the majority of subiects were
Caucasian. The distribution of male and female subjects in each ¢f the treatment
groups was approximately equal. Furthermore, no statistically significant
treatment group differences at baseline for the supplementary efficacy parameters
of total symptom, total nasal and total non-nasal symptom scores [206:268, 308,
314] were detected.

An evaluation of the pollen count records (tree, grass or both) for the 18
participating centers in this study was, for the most part, consistent with findings in
many of the other SAR studies of this NDA submission. One of the 18 centers
{center 193-133-016) reponted pollen counts for tree (cohort #02) [206:226], weed
(cohort #03) [206:227), and grass {cohort #04) [206:228] which were not
sigrificantly elevated relative to baseline for at least part of the study duration. An
additional problem noted in a significant number of study centers (center -06
(trees), -09 (tree/grass and weed), -12 (trec and grass), -13 (tree/grass/weed), -14
(grass), -15 (grass), -16 (weed and platamus) was that of inappropriate definition
of the onset and/or peak onset and offset and/or peak offset of the pollen season
where pollen counts did not correlate with the expected timepoint of the pollen
season [206:208, 212-213, 216-217, 218, 221, 223, 227, and 229]. At many
centers, pollen counts did not appear to be collected after the peak offset of the
pollen season, consequently with the offset of the. pollen season either not provided
in the NDA submission or inappropriately defined [206: 205, 206, 212, 213, 214,
215, 216, 217, 221, 223, 224, 228, 229, 230, 231). These potentially confounding
issues in the NDA subrmission are not addressed (except in one section of the NDA
where exploratory analyses were performed excluding study centers -09 and -016
[209:1110]) and given the possibility of inappropriate ‘efinition of pollen
onset/offset at some study centers; make extrapolation of efficacy results across all
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centers more difficult. The onset of the pollen season for any cohort at all centers
was calculated to occur on average 26 days after the initiation of treatment (range
12-47 days) [206:51 and NDA, 20-762, Response to FDA request on Prophylaxis

studies, Schering Plough, Inc., 05/21/97, . 2].

Analysis of the primary efficacy vanabie for the ITT population tthe
proportivts of days during the ‘pollen season’ where the a.m. and p.m. mean o
nasal symptom score < 2) revealed that subjects in the mometasone treatment
group had 84% of days with minima! total nasal symptoms, compared with 87% of
minimal symptom days experienced by budesonide subjects, and 65% of minimal
symptom days experienced by placebo subjects (p<.0] for mometasone vs. placebo
ana budesonide vs. placebo) [206:257]. While some subjects demonstrated a
clinical response already during the prophylaxis period (a problem noted in study
C93-215), the Sponsor used exploratory analysis to assess the impact of subjects
with symptoms during the prophylaxis period by repeating the analysis of the
primary efficacy variable using 2-way ANOV A but excluding those subjects who
had non-minimal symptoms on at least 20%, 30%, 40% and 50% of days during
the prophylaxis period [209:1110]. Results of this analysis failed to demonstrate a
difference in the primary efficacy variable, with mometasone treated subjects still
having a statistically greater proportion of minl..al symptom days as compared
with placebo (p<.01 for all 4 analyses) [209:1144-]1148]). The Sponsor also
performed exploratory analysis on the primary « “cacy variable excluding 2 study
centers (-09 and -016) because of possible ambiguity in the definition of the onset
of the pollen season which may have led to misclassification of subjects with
respect 10 cohort tpe (i.e. tree, grass, weed) [2659:1110]. Results of this analysis
also failed to demonstrate a difference in the primary efficacy variable with regard
to clinical efficacy of mometasone in changing the proportion of minimal symptom
days in subjects with SAR [209:1148].

A post-hoc analysis of the primary efficacy endpoint in subjects (n=32)
receiving < 15 days of mometasone prophylaxis to determine the onset of action of
mometasone revealed that even with 15 days of mometasone treatment, subjects
had a statistically significantly greater proportion of ‘minimal symptom days’
(82%) than the placebo (n=27) group (60%, p<.01) [NDA 20,762, Response to
FDA Request on Prophylaxis Studies, Schering, Inc., 05/21/97, p. 1-3]. Simular
findings were noted for the active comnparator, budesonide (n=28), in which
budesonide treated subjects experienced 87% of days with minimal total aasal
symptoms compared with the placebo group, [p<.01, Schering Response. to FDA
Request on Prophylaxis Studies, p. 1).

Findings for the secondary efficacy variables support those noted with the
primary efficacy variable, namely that both active treatment groups displayed a
greater proportion of ‘minimal’ or ‘no symptom’ days and/or a longer duration of
time prior to onset of nasal symptoms, as compared with placebo [206:257, 264,
266, 209:1129,-1140, 1141-1142].

For the supplementary efficacy variables, results in general were similar to
those noted in the pivotal SAR prophylaxis study C93-215. Subject symptom
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scores I~ nded 10 be in the same numerical range as those in study C93-215, and
subjects in the 2 active treatment groups {mometasone and budesoritde)
demonstraied a statistically significant differsnce in subject evaluated total SAR.
total nasal, and tetal non-nasal symptom scores throughout the study duration as
compared with placebo. In terms of the subject rated total nasal symptom score
for the tav 1-15 interval of the polien season (a.m. and p.m. combined).
mometason. treated subjects exhibited a 0.3 unit increase in total nasal symptoms
(a 149% inicrease from the prophylaxis period), compared with a 1.8 unit increase
in total naszl sympioms (a 230% increase from the prophylaxis period). This
difference between the mometasone treatment group and placebo was statistically
significant at u p-value of <.01 {206:268). Again, clinical efficacy of mometasone
treatment (as comparcd with placebo) was more variable with regard to subject
evaluated individual non-nasal symptoms or physician evaluatsd total and
individua) non-nasal symptoms. Nonetheless, during at least some study er.dpoints
for each suppiementary variable, mometasone treated subjects demonstrated
statistically greater efficacy than the placebo group (See Table III.). While not
statistically significantly different, the mean decrease in the individual non-nasal
symptom scores from subject diaries and physician assessments were numerically
greater for the mometasone treatment group than for placebo at some study
endpoints {206:337-351] which would support prior clinical efficacy findings for
mometasone.

One problem noted in study 193-133, similar to study C93-215 was again
the issue of a significant decrease in study subject numbers (visit n values) for the
% change 1n subject number (=n) for all subject evaluated symptom scores as the
study progressed (total SAK, total nasal, totai non-nasai, and individuai nasai and
non-nasal symptom scores). This decrease in subject number (=n) represented
subjects who had 0 as a given symptom sccre with a resultant inability to compute
the % change based on a denominator of 0. Acknowledging that the primary and
secondary efficacy variables support the efficacy of mometasone in the prophylaxis
of subjects with SAR, nonetheless the iack of incorporation of these subjects as
data points into the supplementary efficacy variable analysis represents a study
flaw which does not address symptom scores for all efficacy evaluable subjects.

Review of rescue medication use between the 3 treatment groups (iT T
population) supported less frequent rescue medication use in the 2 active treatment
groups. While 100/173 or 57.8% of placebo treated subjects used rescue
medication (loratadine) >1 time during the course of the study, 73/168 or 45.5%
of mometasone subjects and 54/172 or 31.4% of budesonide treatzd subjects used
rescue medication [207:383]. Furthermore, moiaetasone and budesonide treated
subjects who used rescue medication, tended to use it less often that the placebo
group subjects; as supported by the smaller number of mometasone or budesonide
subjects in the high frequency rescue medication use group [207:383].

No significant differences between am. aand p.m. dosing of the treatment
groups was detected ir this study for total SAR, total nasal, total non-nasal and the
individual nasa! and non-nasal symptom scores; thus supporting the findings of
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previous SAR studies :n this NDA submission and confirming efficacy of
mometasone as a once a day medication for the treatment of SAR symptoms
[206:269-271, 308-310, 314-316, 325-335, 337-351]. Subject subset analysis by
age, sex. and race did not reveal any significant differences from the overall subject
population for the primary efficacy variable [206:260, 262]. Findings for the
primary efficacy variabies are summarized in Tablk 1. below. Findings for the
sccondary and supplementary efficacy variables, r=spectively are sutamanzed in
Tables 1. and I11. below.

Table 1. Primary Efficacy Variable of SAR and Treatment with Mometasone
(ITT Population), [206:257)

1° EFFICACY VARIABLE STATISTICALLY SIGNIFICANT
RESPONSE compared with PLACEBO:

‘xnINol
iy

1 Proporbon of minwmal sx days dunng the polien “Yos
saas0n
{total nasal sx score < 2}

= Symptom
"Note  Statistically significant responsa far 1° efficacy vanable camed by 4 of the 18 study centers per the efficacy
evaluabie populabon (i . 14/18 centers had a statistically non-significant response [206:238-255)

kA T )

Table II. Secondary Efficacy . ariables uf SAR and Treatment with Mometasone
{Etticacy evaluable Subjects unless otherwise stated), (206:264, 209:1129,
1141)

2* EFFICACY VARIABLE STATISTICALLY SIGNIFICANT
RESPONSE compared with PLACEBO:
l!nlﬂol

A,

1. Proportion of minimal sx days for the entiry Yoo

trestmant penod (MTT)
(totai nasst wx soore ¢ 2)
2 # of days from the stan of the pnllen season t© Yos
the first octurrence of a non-minimal ax day
(iotal nass! ax score > 2)
3 # of days from the start of treatment to the first You
occurrence of 8 NOR-MInimal ax day
(ttal nasal ax score > 2)

4 Proportion of minimal sx days dunng the first Yes

woek of the Dolien sasson
(total nasal ax score « 2)

5 Proportion of asymptomatic deys during the Yes

polen season
(1otal nasal kx sccre =0)

sx=Symptom, SsNumber
ITT ulntent-io-trest popuiation
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Supplementary Efficacy Variables of SAR aad Treatment with

Mometasone (Efficacy evaluable subjects, unless otherwise specified).
(206:237,268-271, 272, 308-317, 321-335, 337-35, 358-361

Supplementary EFFICACY VARIABLE

STATISTICALLY SIGNIFICANT RESPONSE
compared with PLACEBO: (Yes/Nd)

Iy &

Subject avriusted mean 4 in Tola! Nasa! Sx

You: Day 1-18, Day 18-30, Endpoint Vistt
SCOME juv 1a Davenser D4y 1166 (v 05, Rt vipe
*N/E:  Day 31-48, Doy 48-81
Subtect evaluated mean a in Total SAR Sx Yes. Day 1-18, Day 18-30, Endpoint Visit
DAT 118 DAYHLES QAT 1144 DAY ahdt Lodsse™ viad
N/E: Day 3145, Day 48-81
Subject svaiuated rmean . in Tolal Non-riasal SA Yes: Day 1-15, Day 16-30, Endpoint Vish
GAY 455 DAY ML DAY 31-48 DAY dhit Lotmamet Vil
N/E: Day 31-43, Day 48-81
Subject svaluated ndrvidual nasai Sx Yeos: AH 4 nasal ax; Day 1-15, Day 18-30,
DAY 4K AT DAY 1148 DAY 061 Ladmard Vet ' Endpoint Visit
NE: All 4 nasal sx: Day 3145, Day 46-81
Subject evalusted mdridual non-nasal Sx Yes. Eye Tearing: Day 1-18, Day 16-30,
DAY 1§ QAYMAEE: DAY 3108 DAY Shf1 Geuppid VIR Endpoint visit
Eye Redness: Day 14-30, Endpoint visit
Eye Rch: Day 18-30, Endpoint visit
EarfPalstat itch:  Day 18-30, Endpoint Visit
NE: All 4 non-nasa! sx: Day 3145, Day 456-81
Physician evaiuated !otal SAR, tolal nasal, total | Yes: Total SAR: Day 15, 22, 38, 43, &7,
non-nasal, ndnndual nasal and individuat non- Endpoint Visit
nasal sx
Total Nasal: Day 18, 22, 20, 38, 43, 57,
Endpoint Visit
Total Non-nasai: Day 57
Individual Nasal: Rhinomhes: Day 22, 3¢, 43,
57, Endpoint visit
Naaal congestion: Day 15,
22, 43, §7, Endpoint visil.
Sneazing: Day 8, 18, 22,
9, 34, 43, §7, Endpoimt
vislt.
NasalBch: Day 18, 22, 29,
M, 4], §7, Endpoint vist.
N/E: AN 4 nasal sx on Day
7.
lndividual
Non-nasal: Al 4 individual hon-nasal
sx: Day #7
Proportion of minumat sx days dunng the Yoo

propiwiaxis penod (ITT).

*N/E (Non-estumabie)

a=Change, Sx=Symptom, RusTreatment, ITT=inent-10-Treat Populaton
NOQTE: For efficacy variables 1-5, statisbical sssessment is based on the combined a.m. and p.m. symptom scores

placeto but p-velue 13 non-estsmable due 1© stdy wnderpowenng

denotes numencally gresier decresse i ix woted for the mometasone traatment group compared with
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3.10.4.3. ADVERSE EVENTS:

Th= safety analysis was based on 513 subjects tn the ITT population; 168
subjects were treated with mometasone 200 ug qd, 172 subjects were treated with
budesonide (Rhinocort) 400 ug qd, and 173 subjects werc treated with placebe
[206:66]. Adverse events were similar for al! three treatment groups, with
headache being the most frequently reported treatment-related adverse event.

Overall, adverse events were reported in 57% of subjects in the
mometasone treatment group, 54% of subjects in the budesonide treatment group,
and 57% of subjects in the placebo group [206:67-68]. Headache was reported in
20% of subjects in the mometasone group, 18% of subjects in the budesonide
group, and 21% of subjects in the placebo group [206:67-68, 207:405, 211:3941-
3960, 4095-4110, 4233-4249]. Again, as previously noted in the other SAR
studies in this NDA submission, headache was followed by pharyngitis and
epistaxis in terms of frequency of reporting by subjects [207:410]. Pharyngitis was
reported in 9% of subjects in the mometasone group, 13% of subjects in the
budesonide group, and 10% of placebo subjects [206:67-68]. Epistaxis was
reported by 9% of subjects in the mometasone group, 12% of subjects in the
loratadine group, and 9% of placebo subjects (206:67-68].

There were no reports of nasal septal perforation in ther the mometasone
or placebo treatment group however one subject in the budesonide treatment
group (subject 193-133-08, #025) was found to have a 1 cm perforation of the
anterior nasal septum and posterior margins which per biopsy report 07/27/94
revealed ‘inflammatory perforation of the septum with reactive hyperplasia and
squamous metaplasia of adjacent epitheliym’ [206:77-78, 207:476]. In addition,
nasal ulcers were not reported in the mometasone treatment group however nasal
ulcers were reported in the other 2 treatrnent groups as follows:

(1)  budesonide group: reports in 5 su_jects (2 subjects on Visit 9, 3 subjects on

Visit 10) [211:4199, 212:5156, 5231, 5232, 5251, 5322],

(2)  placebo: reports in 2 subjects (on Visit 9), [212:5162, 5256).
Glaucoma and/or cataract formation via eye examination were not specifically
evaluated in this study, nor were any assessraents of HPA-axis performed. No
deaths were reported in any of the three treatment groups.

In terms of infection, 10% of subjects in the mometasone group reported
viral infection, while 7% and 12% of subjects reported viral infection in the
budesonide and placebo group, respectively [206:70, 207:460]. One subject ir:. the
mometasone treatment group (subject [93-133-08, #018) and one subject in the
placebo group reported herpes simplex labialis [207:409, 211:4003, 211:4283]. In
this trial, one subject in the placeho treatment group (subject [93-133-18, #011)
was noted by the examining physician to have moniliasis (i.e. oral candidiasis) on
study Visit 9 [207:409, 460, 211:4296). No subjects in cither of the two ac’ive
treatment groups were found to have moniliasis and no subjects in either of the
three treatment groups were reported to have nasal candidiasis on any clinic visits
{207:5141-5334).

A total of 10 subjects discontinued treatment because of adverse events but
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none of these subjects were in the mometasone treatment group (5 in the
budesonide group, and 5 placebo subjects) [206:77).

No clinically relevant changes in vital signs, physical exam (with the
exveption of ihe above nasal ulcer findings), EC(s, or laboratory tests from
pretreatment were noted in any of the three treatment groups. Oae mometasone
group subject was reported to have an eley ated alkaline phosphatase at screening

. ~hichwerenotfe... Loro..oo Clvee Gl o ldab o es. 343
U/L and 293 U/L, respectively at these visits) [207:479). Fiag shift distributions of
laboratory values failed to reveal any significant patterns of change with the
exception of a significant decrease in the peripherai blood eosinophil count for
subjects receiving cither of the two active treatments {207:490, 519, 575,604,
661]. Adverse events did not appear to differ significantly based on age, sex, or
race except that headache appeared to have a higher prevalence in male than
female subjects for all three treatrnent groups, and in Caucasian subjects compared
with other racial groups [207:429-471, 441, 449, 456, 465, 466, 468].

8.10.5. CONCIL.L . iiiiNs:

£
1. The results of this study support the safety and efficacy of momctason?ZOO
ug qd for the treatment of symptoms of seasonal allergic rhinitis, as

compared with placebo. Prophylaxis of subjects with mometasone 24
weeks prior to the onset of the pollen season resulted in a statistically
significant increase in the proportion of minimal symptom days (total nasal
symptom < 2) compared with prophylaxis with placebo for the same period
of time. Because the study was not designed to evaluate mometasone
treatment at the time of onsct of the allergy szason as compared with
prophvlxis with mometasone prior to onset of the aller~v ¢ - .on and
cross-study comparisons were not possible because of baselir» differenc -
in subject symptom scores for the respective studies, no comm. -t can be

wv wa t0 how momesorone treatment at U Jlart ofth <1'or 'son
would compare with mometasone prophylaxis in terms of clinical ¢:"icacy.
The other active treatment, budesonide also showed statistically gre:.
efficacy in the treatment of symptoms of SAR, as compared with pla. . ..

rJ
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8.11. Trial C92-280: Controlled, Pivotal Study of Mometasone for the
Treatment of Perennial Allergic Rhinitis (PAR)

Principal Investigator: Robert B. Berkowitz, M.D.
Atlanta Allergy and Immunology Research
Foundation
w507 Vemon We= 25 Drive
Atlanta, GA 30328

Participating Centers: 19 U.S. centers
8.11.1. OBJECTIVE

The objective of this study was to investigate the safety and efficacy of
mometasone furoate in the treatment of symptoms of perennial ailergic rhinitis
(PAR).

8.11.2. STUDY DESIGN

The study was a phase III, randomized, multi-center, double-blind, acti_{ie-
and placebo-controlled study to determine the safety and efficacy of mometasdne
furoate 200 pug administered intranasally once daily (qd), vs. the active control,
beclomethasone (Vancenase AQ) 168 ng administered twice daily (bid), and vs.
placebo for a total of 12 weeks in the treatment of perennial allergic rhinitis. The
study was also designed to examine HPA-axis syppression in mometasone treated
subjects vs. placebo via roli-over of subjects into Study C93-014 (1 year follow-up
of Study C92-280).

g.11.5. PROTOCOL

et s POPULATION: Male o: temale subjects, 2 12 3.
with PAR documented by a positive
response to allergen skin prick test |cio0.1m,
220:848).

M Inclusion Criteria [218:14, 220:548-849]:

1. History of perennial allergic rhinitis cf at least 2 years
duration.,

2. if not performed within 2 years o1 :tudy entry,

~ demonstration of a positive recnnmes to ckin (30 1hes nnch

riethod or intudermal) testing to tie reicvant perennial
allergen (e.g. dust mite, cockroach, mold, or animnal
dander). The wheal size must have been 3 millimeters (rmm)
greres o arey tethe clluent controlath pria
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testing or 7 millimeters (mm) greater than or equal to the
diluent control with intradermal testing. Subjects sensitive
to animal dander must have had that animal as a constant
(i.e. daily exposure) household pet [218:14, 220:848].
Clinical evidence of active symptoms at both screening and
baseline. Nasal rhinorrhea and/or congcsuon svmptom

s of atleastr. ... 2awnt
screening and baseline. The combmed score of nasal
symptoms must total at least 5 at both the screening and
baseline visit [218:26, 220:846]. The nasal rhinorrhea
and/or congestion diary scores must be > 2 during 4 of the 7
days (as assessed via a.m. or p.m. scores or via the rescue
medication diary) just prior to the baseline visit.
Other than PAR, subjects must in good health and free of
clinically significant disease that would interfere with the
study schedule or evaluation +f PAR. _
Awilitvto adhere to dose an? izt schedules and reco
symptom scores accurately and consistently twice daily in a
diary.
Nonpregr.ant women of childbearing potential must have!.
been using a medically acceptable form of birth control for
at least 3 months prior to screening and were to continue its
use for the duration of the study.

Reviewer’s Note: The diluent control used for skin testing to
allergen (suline vs. sterile water) was not speciﬁed in either the
study protocol or report for this study,

NDA #20-762
3.
4.
6.
‘1
- 2.

Fyclusion ¢ Cn__n_[?lR 1€ 200 o

History ot wviima which reo - od therapy with inhaled or
syste:~ osterald

Clinica. -+ :dence of large nasal polyps, marked septal
deviation, or any other nasal structural abnormulity that moy
significantly interfere with nasal airflow, as determined by
the principal investigator.

History of an upper respiratory or sinus infection that
required antibiotic therapy within 2 weeks prior to study
enrollment.

Historv of sionificantren..  atic, neurologic.

cardivvasy ular, hematole ‘tabolic, cerebrovascular,
respiratory, gastrointestinal, or «her significant medical
illness, which in the judgement ot the principal investigator
could interfere with the stucy or require medical treatment
that would *-  ‘rfere with the study.
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12.

13.

14.

Page [9]

History or evidence of posterior subcapsular cataracts.
History of allergy to corticosteroids, or a history of muitiple
drug allergies.
Subject dependency on nasal, oral, or ocular decongestants;
as determined by the principal investigator, or diagnosis of
thintt nicdicamenters
Subject use of any chronic medication which could affect
the course of PAR.
Use of any investigational drug within the previous 90 days
unless the investigational drug was a nasal corticosteroid or
has a short (< 12 hours) duration of action, in which case
the washout period was to be 30 days.
Presence of any clinically relevant abnormal vital signs,
laboratoiy test resulis outside the normal range, or clinically
significant abnormal ECG.
Svhiects on immunotherapy, unless on main'~~2nce themnv,
Pregnant or nursing women, pre-menarcha.} females or
women of child-bearing potential not using a medically

ﬁ
acceptable form of birth control.
Subjects with recurrent clinicaliy significant sinusitis by.'
histery and/or chronic purulent postnasal drip, or subjects
with an abnormal Water’s view X-ray (opacification,
mucosal thickening > 6 mm, and/or air-fluid levels).
Subjects allergic to a seasonal aeroallergen (e.g. tree-, grass,
or weeds) with seasonal exacerbation anticipated to occur
or occurring during the study.

Concurrent *led;cation Restrictions [218:19, 220:551-8.

(v . r"ll ( (\nr‘vr" e ' -_-~:_-

No subject was pcrrmttcd to ConcuITenL.) i~ 1Ve any
medication linked with a clinically significan: inaidence o
hepatotoxicity (¢.g. methotrexate, 17a-alkylsteroids) or
which may cause significant liver enzyme induction (e.g.
barbiturates).

All previous and concomitant medicatiors taken for the
month prior to study entry (exception: astemizole or
intramuscular/intra-articular corticosteroids, 3 months)
including anv over-thc-counter drugs, must be recordad
the case report fur.i. The daily dose, route of
administration, duration of treatment and reason for use,
was tn be recorded on the case report form. No sienificant
dose 1ange in chronic n,ccicetion Vs Lo e o U
»llidy .
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Subjects who developed an upper respiratory tract infecticn,
including infectious rhinitis, sinusitis or otitis, could be
treated with one course (up to 21 days) of antibiotics during
the study.

N I RS ATRIRN Al SN A NSRS B
220:851-852}):
Cromolyn sodium, all forms 2 weeks
Corticosteroids, nasal or ocular 2 weeks
Corticosteroids, inhaled, oral 1 month

or intravenous
Corticosteroids, intra-muscular 3 months

or intra-articular
High potency topical corticoids- 1 month

Class 3 or higher in potency,
For dermatological use
[Stoughten/Comell Scale]
Antihistamines, short acting 12 hours
(e.g. chlorpheniramine)
Antihistamines, long acting 96 hours
(e.g. cetirizine, loratadine,
atarax)
Terfenadine, clemastine, 48 hours
long-acting forms of
chlorpheniramine
Astemizule 3 nwonths
Topical nasal and ocular
decongestants
Oral decongestants 24 hours
Systemic antibiotics Jall
Immunotherapy 24 hours

. fications icted af . {
' [218:20-21, 220:852]:
Systemic, inhaled, topical nasal, and topical ocular

b L1 SEREREN

“oe-icosteroids.

High potency topical corticosteroids (> class 3).

Cromolyn sodium.
Antihist'ines (except the short-acting antihistamine
CLIOTY . 7 ralnthe, p vl s L TT0 JUe © Judd e o livs el

between screening and basehine as long as washout was 12



NIJA #20-762

T Page 193

hours before baseline.

Topical (nasal and ocular decongestants).

Oral decongestants.

Immunotherapy 24 hours prior to any visit.

Systemlc antlblotxcs (unless on a stable dose | month prior

R U LI S FTIE USSR T T SRR SRR

%0 = o

duration of thc study).

9. Aspirin or nonsteroidal anti-inflammatory agents, except for
chronic low dose (< 325 mg/day) aspirin for atherosclernsis
prophylaxis.

(D)  Medications allowed duning the study duration [218:21,

220:852-853]:

Acetaminophen (for appropnate indications).

Inhaled or oral beta-agonists on an as needed basis, for

asthma.

Theophylline. if on a stable dose before and during the -

study.

4. Topical antimicrobials.

S. Medium potency (s class 4) topical corticosteroids for
dermatological use only if the patient had been on a stable
dose for at least 2 weeks prior to the study.

6. Thyroid replacement therapy, if on a stable dosage before

—

rJ

(Y]

[
I'

and during the study.

7. Saline eye drops, as needed.

8. Hormone replacement therapy for postmenopausal women,
if on a stzhle dosage before and dunng the study.

G Svstemic antibiotics, if on a stable . - for the duration of
the study.

10, Occasio= "o TACA r NS4 Ds (e - f
cramps i .. iltted.

11. Rescue mcdic' 1 consisting of chlorphemrammc 4z po
q 4-6 ho. tyexceed (2 Tt s Dathe

relief of intolerable PAR symploms.
8.11.3.1.b. PROCEDURE:

(D SmmMm(\ st 12 \.:; 2: 220:856-858]:
A complete mi2dic L - oo bz allergy history), physical

examination (mcludmg a nasal cxam and an ophthalmic exam with tonometry and
slit lamn ¢ to assess glaucoma and cataracts), laboratory evaluation, 12-lead
ECG, Water's view sinus film to rule out sinusitis and significant sinus mucosal
thickening, and confirmation of the subject’s perennial ailergen hypersensitivity
with skin prick testing (if not performed within the last 2 years) wus perforiacd at
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the screening visit. Documentation of any seasonal allergy (trees, grasses, weeds
relevant to the geographical vicinity of the study site) was to be performed at the
screening visit. Subjects were to be symptomatic at both the screening and
baseline visits with physical findings compatible with perennial allergic rhinitis.
Subjects dcmonstratmg a significant skin test response, by prick or mtmdennal

t ctonc Cral e enwitha b
be enrolled duning the relevant season.

o af e

cmeymtie ey serboeine e

Symptoms and overall condition of the PAR were rated using the following
set of (A) nasal and non-nasal symptoms and according to the following {B)

symptom severity scale:

(A)  Perennial Allergic Rhinitis Symptom Categorization [218:25,

220:864]:

Nasal Symptoms:

Non-nasal Symptoms:

FORTTILIG) £ S YRS PIVENUR VPRI Lching Y oomang e

runny nose)

Stuffiness/congestion Tearing/watering eyes £
Nasal itching Redness of eyes -3
Sneezing Itching of ears or palate

(B)  Perennial Allergic Rhinitis Symptom Severity Scale

[218:25, 220:864-865]:

Symptom Severity Score: Severity Definitiva: —‘

0= None No sign/symptom evident. !

1= Mild Sign/Symptom clearly present but minimal a. wreness; |
easily tolerated.

1= Moderate Definite awareness ol 5. sy, .o wiachiode
bothersome but tolerable.

3= Severe Sign/symptom is hard 10 tolerate; causes interference
with activities of daily living and/or sleeping.

Reviewer’s Note:

According to this sy mptom rating scale, any given study subject could
achieve a: minimum s~ re=0 or maximum score=12; for either nasal

symptoms orr
reaximum sco?

~-nasal symptoms, respectively; and a minimum score =0,
24 for combined nasal and non-nasal symptoms.
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Using this scale, study subjects were to have at least moderate rhinorrhea
and/or nasal congestion {symptom score < 2) at both screening and baseline and at
least moderate rhinorrhea and/or nasal congestion (symptom score < 2) on diary
entries for 4 of the last 7 days of the run-in period to continue to qualify for study
randomization. The combined score of total nasal symptoms was to be at least 5
[21%-75-56, JPNPART

Subjects were given diary cards and rescue medication cards and were to
be trained in the accurate recording of symptoms in the diary reflectively over the
previous 12 hours (to be recorded twice daily at the same time of the day), and
trained in the documentation of symptom scores for investigator review. From the
screening visit onward, the emount and time of use of rescue medication (only
chlorpheniramine allowed) was recorded in the rescue medication diary, in addition
to the severity of symptoms prior to the dose. All concomitant medications,
including any over-the-counter drugs, were recorded. The daily dose, route of
administration, duration of treatment and reason for use were also recorded. The
subiect or parent/puardian (if subject < 18 vears of age) was instructed to return to
the oalce within 7-14 days ior the baschine visit{Visi 2. !

(Il Baseline Visit (Visit 2= Day 1) [218:23-24, 220:858-861]: ff

Again, during the baseline visit, subjects were re-evaluated in terms of their
perennial allergic rhinitis symptoms, physical exam (including nasal exam), vital
signs, adverse events, concomitant medications taken, laboratory tests, and ECGs.
Subjects were to continue to meet all inclusion and exclusion criteria at this visit in
order to qualify to enroll in the study. For any laboratory abnormality, the subject
could be included in the study if the abnormal result was expected in the disease
setting and was considered unlikely 1o create an increased risk or the abnormal
laboratory value was considered clinically insignificant and would not interfere
with the conduct of the study or interpretat.cn of resuis {2825, 220058 ~ing
the scoring scale described in Section 8.12.5.1.b., the subject’s rhinorrhea and/or

rasal co~ 7o score (as per sub_ic‘ct diary) must each have been at least modern::
(score 2 . coritvitar 4 ot 0 days of the run-in period in order to

the subject 1o qmutv tor *-Lm.\ enoment. Subject rescue medication card - v
examinc’ * - C ©° - :drescue medication.

Following thu perlorma.nce of all med:.al and laboratory procedures,
subjects who met entry criteria had a treatment number assigned and were
randomized in a 1:1:1 ratio (using a SAS random number generator) to one of the
following 3 treatment groups:

STUDY GP P am, dnsing por < ~ing pg/day
(A) Mometasone (CH 32088) mometasone placebo 200

(B) Beclomethasoae (Vancenase AQ) beclomethasone beclomethasone 336

(C) Placebo placebo placebo 0

Subjects received 8 spravs per day (2 sprays in each nostril from the am. bottle
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each morning and 2 sprays in each nostril from the p.m. bottle each evening).

Reviewer’s Note: While the protecol and general study document state that
study medication packages were identical in appearance for all 3 treatments,
thus insuring blinding of both the subject and investigator to the treatment
jd ity [21R:16-17, 220:989, 866949 the fcerents do not etate how theee
bottles were *made identical’ to ensure double-blinding. 1t appears frem the
protocol and general study document in the NDA submission that each active
drug did not have a placebo control, i.e. a double-dummy design.
Nonetheless, in speaking with Ms. Paula Rinaldi, Regulatory Affairs, of
Schering Plough, Inc. [Telecon, Ms. Paula Rinaldi, Regulatory Affairs,
Schering Plough, Inc. 08/28/97]. all study medications were administered in
Vancenase AQ bottles (including placebo), thus ensuring blinding.

Subjects were instructed about dosing and received the first dose at the study
center. Rescue medication (chlorpheniramine) was dispensed for the relief of
intolerable symptoms ot PAR during the study, not to exceed 6, 4 mg tablets of «
chlorpheniramine per 24 hour period. Additionally, subjects received new d1ary
cards on which to record symptoms, rescue medication use, and other concomltﬂm
medications. .

In summary, the study was designed to recruit at least 20 subjects with
documented PAR in each of the 19 centers to ensure a total of at least 375
evaluable subjects. Subjects completing the initial 3 month double-blind phase
(study C92-280} were given the option of entering the one year, open-label
mometasone safety study (C93-014).

(I Fueabeting Vieite [2]R:24.25 220047802

g . .15 were defined as follows:
Voat s Day 8 £ 2 days,

Visit 4=Day 15 £ 2 days,

Visit 5=Day 29 + 4 days,

Visit 6=Week 8 + 4 days,

Visit 7=Week 12 £ 4 days.

Treatment days were numbered relative to the start of treatment which was
designated as Day 1. During ./~ [ollow-up visits, subjects had their diary cards
checked for completencss ind o curacy of recording and diary -ards were
reviewed to evaluate perennial allergic rhinitis symp oms. Of note, the evaluation
included the entire time period since the last visit, up to and including the most
current observation. Based on this data (diary review and symptom scoring), the
overall cordition of rhinitis was assessed by the pnnmpal investigator. Rcsponsc
Tt b e whes Caandadind T 1 VeSSl v Sl - b Daserd Uy Gie subjecy s
LllﬂlCdl status over time since the baseline visit using lhc symptom scaie (0-3
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rating) defined in Section 8.12.3.1.b. and using the following (C) therapeutic

response scale:

(C)  Therapeutic Response Scale [218:26, 220:866]:

¥
: Loy

! ———

AT (VI I S TR ST

2= Marked Relief

Symptoms are greatly improved and although present,
are scarcely troublesome.

3= Moderate Relief

Symptoms are present and may be troublesome but are
noticeably improved.

4= Slight Relief

Symptoms are present and only minimal improvement
has been obtained.

5= Treatment Failure

No relief, symptoms unchanged or worse than
pretreatment baseline.

New diary cards were issued and medication bottles were collected from the
subjects at the last visit. Safety evaluations were made at these evaluation visitg

and are discussed in Section 8.12.4.3. Subjects underwent repeat clinical

Fl

laboratory tests, 12 lead ECG, and nasal and ophthalmic examinations on Visit 7

(Week 12 of the study) .

Reviewer's Note: Given that response to perennial allergen(s) were assessed
in Study C92-280, seasonal allergen pollen counts were not evaluated or
maintained for this study.

The basic study procedure is outlined in Table L below.
p

APPEATS THIS WAY
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8.11.3.2 CLINICAL ENDPOINTS

{h Pumary Efficacy Variable [218:33-35, 38-39, 220:871-872]:
The mean change from baseline in the total nasal symptom score over the
tnitial 15 day study period (using a.m. + p.m. scores averaged from suhisct
- \): -

(1) Mean Change in Total nasal symptom score=

!5 Day Interval Score{(Nasal a.m. average ,,. , <) + (Nasal p.m.

average,, , ,s))/2- Baseline Visit Score[(Nasal am. average,,, ne
Inc AV »

Wiut 3 Cunsecutree Days Prioe w Baseline \’uu) M (r\'aé’al P-N1 AVCTARC guieine iy » 1

~
Lanserutive Dass Pt o Baseline \-‘isn) ]/‘-

where the total nasal symptom score={discharge+ stuffiness+ sneezing+

oot . . E N T T
LB L T S ORUR Y S B SO ST B F TR 4

Reviewer’s Note: The sponsor, in determining this variable when one of thef
two averages (a.m. or p.m. average) in the above function was missing for a’
subject, calculated the overall average based on the non-missing average. If
both the a.m. and p.m. averages were missing, then the overall average was
also missing. For subjects missing either the baseline or the post-baseline
visit score for a given variable and visit, no change from baseline calculation
was possible and these subjects were not included in any of the efficacy
analyses or summearies of that variable at that visit. For this reason, the
number of subjects included in the analysis and corresponding summary
table m:: v. - ©-om variable to variable and acr.  time point- 1" : each
15-day tune intenal, tie dajly composite score d. ... above v as averaged
over all non-missing days in the interval, separ.tely for the a.n. and p.m.

s, T el ~taveraces {or that taterval. 1hese 2 (a.m. +
Py averages woio U L (L * . lain an overall average for the
interval,

For subjects who used rescue medication between study visits, the last set of
symptom scores recorded in the rescue medication diary prior to using rescue
medication were considered the appropriate evaluation of symptoms for the
next 12-hour period [218:34]. In other words, the subject symptom scores
from the rescue medication iy replaced the corresponding scores in the

(t 0.0 o Do L wpprupniate 11-hour period in all analyses if rescue
medication was, used.

Aduitional anaty vis of the primary efficacy variable consisted of sub-analysis
hy week 1 (Day 1-7) and week 2 (Day 8-15) of total nasal symptom scores in
order to assess onset of action of mometasone.




N e

(2

(3)

(4

(6)

Pape 2in

The mean change from baseline in the total (diary) nasal symptom scores
averaged over Days 16-30 (a.m. and p.m. combined), Days 31-45, Days
46-60. Days 61-75, and Dayvs 76-90:

Mean Change in Tetal nasal symptom SCOT€Nyy 16300 Day 3145, Day 4660, Day 61-

15, Day 76-90

Day 16-30 (or Day 31-45, Day 46-60, Day 6i-75, Day 76-90)
Interval S(‘l)l‘t‘[(Nu}&a] A.MmM AVerage (... Dav 3145 Dav 4640 Dav 61,74 1y
o) * ANl PR AVETARC 0, 16,30, Dav 3143, Day 4560, Day 6175 Day 76000 | 2=

i . Tsose g . ,
Baseline Visit SCOI’C[(N&.&H] .M. AVETARChycine Vesit + 3 Consecutive Days Pror

lace ren
e Baseline \‘ml) + (P\‘l"dl pm as Lragc Baseline V51t = 3 Consecutive Davs Prior to Baseline
N2
Viut -~

where the total nasal symptom score=[discharge+ stuffiness+ sneezing+
itching) £

Endpoint total nasal symptom score (a.m. and p.m. combined):

Endpotint score defined as the last available post-baseline value for each
study subject, pooled across the 19 participating ceaters. The total nasal
symptom score was determined as per the 0-3 point PAK symptom severity
score {218:25, 220:864-865).

Subject’s self-evaluation of total sympiom scores {nasal + non-nasal for
days 1-1%, days 16-30, days 31-45, days 46-60, days 61-75, days 76-90,
and the < point visitt Again. » «af znd non-nasal symptom score: were
deteriz as per the -5 potnt LAk severity sco; S [218:25, 2200+ .
Subject’s self-e aiuation of total non-nasal svmpte. ; scores (for davs i-1-.
days 16-30, days 31-45, days 46-60, days 61-75, days 76-90, and the
endpoint visit). Total non-nasal scores were determined as per (2) and (3)
Py dcian’s evaiualicin o Wi Laai syiaploias (00 1 Duaseline visit, Day
8, 15,29, Week 8, Week 12, and the endpoint visit). The total nasal
symptom score was determined as per (2)-(4) above.

Physician’s evaluation of total symptoms (for the Baseline visit, Day 8, 15,
29, Week 8, Week 12, and the endpoint visit). The total svmptom score
wan determined as per (21-(5) above.

Physician’s evaluation of total non-nasal sympioms {iut Ui Baseline visit,
Day 8, 15, 29, Week 8, Week 12, and the endpoint visit). Total non-nasal
symptoms were detenmnined as per (2)-(6) above.

Subject’s elf-evaluation of overall disease condition using the PAR 0-3
TR L Ce 2R N e e ek 12 and the

endpoint visit [218:20, 220:—865-|.
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(Y) Physician’s evaluation of subject’s overall disease condition using the PAR
(-3 point severity scale for study day 8, 15, 29, Week 8, Week 12, and the
endpoint visit [218:26, 220:865). Again, the baseline score for physician-
rated responses was based exclusively on the baseline visit (visit 2).

(1) Subject’s self-evaluation of overall theranentic resnnanse usine the 1-5 nrine
Liviup e uok TESPOLiSe seaie fui stuay day b, 15, 29, Week b, Week 12, and
the endpoint visit [218:26, 220:866).

(I1)  Physician’s evaluation of the subject’s overall therapeutic response using
the 1-5 point therapeutic response scale for study day 8. 15, 29, Week 8.
Week 12, and the endpoint visit [218:26, 220:866].

Reviewer's Note: For all physician rated respenses, the baseline score was
based on the baseline visit only (visit 2), whereas for all subject rated
respoases (including subject’s evaluation of overall disease condition and
therapeutic response), the baseline score was based on an average of the
buschiac visitand the 3 proviou. visies, Ginote, s condary efficacy varn, bios
(1) and (2)-(11) were listed in the general study document [218:39) but
discussed in a superficial manner in the study protocol itself [220:872]. £
Therefore, listed as secondary efficacy variables (2)-(6) above are additiong]
clinical parameters assessed by the sponsor and relevant to determination of
treatment efficacy.

£.11.33. STATISTICAL ANALYSIS {218:36-39, 220:870, 873}

A sample size ot 125 valid subjects per treatment group or 375 valid
subjects tote] was caleulated to ) ct a treatment difference of . ~nroximately 1,45
uiits or more wath 1o pect te the primary efficacy variable--the nican change from
basehine in the total nasal symy n score (diary scores avera—~ ' nver the first 1§
days of treaument) based on an estimated pooled standard deviation of 3.5 units
with a power of 90% at an ¢=0.05 (2-tailed). A total of 491 subjects were
randomized and 476 were considered evaluable by i sponsor.

Efficacy and safety analyses for this study were based on the following twe
subject populations:

(1) Efficacy evaluable subjects- randomized subjects who met eligibility criteria
and completed at least ! valid post-baseline visit. The sponsor’s primary
eflicacy analysis was based on this population.

(2) Intent-to-Treat (ITT) Population- all randomized subjects who received at
least | dose of study medication and had at least | post-baseline evaluation.
The sponsor’s 