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Memorandum
To: NDA 20-120, Tri-Nasal Spray . SI
From: Hilary V. Sheevers - Pharm./Tox. Team Leader ) v/ q\ ﬁ\ 1 5”
Re: Team Leader NDA Summary, HFD 570 ! 0

Date: September 12, 1996

NDA 20-120 is for Tri-nasal Spray, an intranasal formulation of the glucocorticoid
triamcinolone acetonide nasal solution (0.05%) The proposed indications for Tri-nasal Spray are
for the treatment of seasonal and perennial rhinitis symptoms. Patients are expected to be greater
than 12 years old, and the maximum dose is 400 pg/day. The innovator products for Tri-Nasal
Spray is Nasacort (Rhone-Polenc Rorer, RPR). This NDA (20-120) appears to be covered by
FD&:C Act 505 (b)(2), and thus does not represent an innovator product and makes use of data
generated under Nasacort. ‘ '
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A large set of preclinical studies were performed for Nasacort. In rats and dogs, triamcinolone is
rapidly metabolized to 3 products; the metabolites are expected to have significantly less activity
than the parent compound. Several inhalation and/or intranasal studies were performed for
earlier NDAs, including a 76-week inhalation study in monkeys and a 26 week study in rats.
Because these studies were performed at a much earlier date, they do not include a number of
items that we would expect to see in recently performed studies, such as PK and 7 day/week
dosing regimens. The chronic studies were performed under GLP, however, and previously
accepted as adequate. The toxicity profiles revealed findings as expected for a steroid, including
changes in the target organs such as the adrenals, liver, thymus, and spleen. Immunosuppressive
effects such as bacterial infections, suppurative inflammatory reactions, and lymphopenia were
also noted. The most up-to-date intranasal study, which included PK data, was a 4 week study
was performed in dogs. Treatment related changes were noted in the thymus, spleen, adrenals,
and the liver; and included atrophy of the thymus and lymph nodes, and adrenal cortical
vaculuolation at AUC values of approximately 0.78 ng.hr/ml (AUC in healthy males = 0.10
ng.hr/ml following a dose of 240 pg). No NOAEL was noted in the dog. Although several of
the chronic studies are outmoded, the studies combined indicate that trimacinolone causes classic
steroid effects and no unexpected toxicity.

Reproduction ctudies were performed in the rat to test impairment of fertility (Segment I) and
multi-generational reproductive effects (Segment III), and in rats, rabbits and monkeys to test for
teratogenicity (Segment II). Oral triamcinolone did not impair fertility in males or females,



-

although dystocia, prolonged delivery, increased resorptions, stillbirths, decreased pup weight
and decreased pup survival were noted at doses below the clinical dose on a pug/kg basis (7-16%
of the clinical dose). These findings are consistent with expected reproductive effects of
steroids. Additionally, the studies were perfored orally, and we may expect the nasal
formulations to reach lower systemic levels than seen with oral studies. (No PK data was
collected in these older studies, and thus blood level comparisons cannot be made.) Segment I
teratology studies were performed with inhalation formulations. In rats and rabbits, and at doses
approximately equal to the clinical dose on a pg/kg basis, cleft palate, hydrocephaly, and axial
skeletal defects were noted. In monkeys at doses 20 times the human dose, CNS and cranial
malformations were noted.

Two oral carcinogenicity studies were performed. In the albino mouse, triamcinolone was given
at 0.1, 0.6, and 3.0 pg/kg for 104 weeks. A slight but significant increase in lymphomas was
noted in high-dose females. In treated males, an increased number of bronchoalveolar adenomas
and carcinomas were noted, although the increase was not statistically significant. The findings
do not appear to biologically relevant and are not of significant concern. In the albino rat,
triamcinolone was given at doses of 0.05, 0.02, and 1.0 pg/kg for 104 weeks. These dose levels
corresponded to 32, 135, and 712 pg.eq/ml when evaluated in plasma at week 59. An increased
number of pituitary and adrenal medullary tumors were noted in treated animals, but the increase
was not statistically significant and are not considered to be of ¢o>ncern. Note that these oral
studies were performed at doses lower than what would be expected with today's standards, and
are also at doses below the clinical dose. No mutagenicity studies were performed for
triancinolone.

Labeling changes are noted in detail in the pharmacology review. The changes were made to
reflect recent language conformities and to quantify the 5-fold increase in serum values noted in
human PK studies. Of note for the labeling changes is that most of the clinical comparisons of
concern (such as carcinogenicity and reproduction studies) are now approximately equal to or
much less than the clinical dose.

It is my understanding that the acceptability of these studies and the lack of mutagenicity data
were addressed in earlier discussions with the company and the Agency, and we agreed to accept
the data as it exists. Based on these agreements, the submission is recommended to be
approvable. )
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Division Director’s Memorandum

Date: Thursday, February 03, 2000

NDA: 20-120

Sponsor: Muro

Proprietary Name:  Tri-Nasal Spray JEESN ,
From: Robert J. Meyer, MD ¢ S/

Director, Division of Pulmerfar/y axy..ﬂer? rug Products

Introduction: See Dr. Jenkins’ memorandum of 9-19-96 for details. This is a 505(b)(2)
NDA for triamcinolone nasal spray (referring to the Nasalcort Nasal Aerosol product)
submitted originally prior to PDUFA-I, in Jan. 1992. It has gone through multiple review
cycles, the latest of which was largely to resolve some substantive CMC issues, which
now have been addressed adequately. This application is over its regulatory due date

because of delays in getting updated inspections, however, there are now acceptable
EERs.

CMC: All issues have been satisfactorily resolved to the point of allowing marketing.
There is one CMC-related phase 4 commitment for —

The company has
committed to these and will submit a post-marketing report within 3 months of approval.
There is also a CMC-Toxicology issue with e

In order to support a level ==in the drug product, the
sponsor commits to conducting two genotoxicity assays and submitting the results by 6
months following approval.

Clinical / Stastical: Due to the concerns about corticosteroids and their effects on growth,
the class-labeling for the intranasal corticosteroids will be included in the FPL and a
phase 4 commitment was made to conduct a growth study and to report this study within
3 years. Other pediatric data do not appear to be required (although they would be
useful), since the 1999 Pediatric Rule does not apply to this application by the criteria
laid out in 21 CFR 314.55 (i.e., this NDA is not for a new chemical entity, a new dosage
form, or a new route of administration).

Conclusions: This NDA can be approved once final labeling is received from the
sponsor. The three phase-4 commitments have been agreed to in writing by the sponsor.

APPEARS THIS WAY
ON ORIGINAL
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MEMORANDUM

DATE: September 19, 1996 /\/SP ’

FROM: John K. Jenkins, M.D.
Director, Division of

TO: NDA 21-120
SUBJECT: Overview of NDA Review Issues
Administrative

NDA 20-120 for Tri-Nasal (triamcinOlone acetonide) Spray was originally submitted by Muro
Pharmaceutical, Inc. Januvary 17, 1992. The application was submitted as a 505(b)(2)
application with Nasacort Nasal Inhaler as the approved reference product. There is currently
a use patent held by Rhone Poulenec Rorer for Nasacort Nasal Inhaler listed in the FDA
Orange Book with a January 23, 2007 expiration date. Muro submitted a paragraph IV
certification to the patent and provided proper notification to RPR on April 5, 1996. RPR did
not respond to this notification within the required 45 day waiting period, therefore, there is no
patent issue standing in the way of FDA approval of the Tri-Nasal application
' The NDA was
originally reviewed in HFD-007 and the sponsor received a Not Approvable letter on August
14, 1992. The Not Approvable letter listed Clinical, Biopharinaceutics, Preclinical. and CMC
deficiencies, but did not consitute a complete listing of all deficiencies as the application was
submitted prior to implementation of the User Fee Program. The application was resubmitted
by Muro on October 31, 1996 and was reviewed by HFD-570 since the intranasal and inhaled
corticosteroid products were transferred to the Division of Pulmonary Drug Products in April
1974. The sponsor submitted a major amendment to the application on July 1, 1996 which
extended the regulatory due date to September 17, 1996 (NOTE: The action letter for this
application was issued on September 17, 1996, this memorandum summarizing the review
issaes was completed after the issuance of the action letter).

I

Clinical : )

For a more detailed assessment of the clinical review of this NDA, please refer to the review
written by Dr. Saavedra-Delgado and the medical supervisor’s memorandum written by Dr.
H:mmel on August 21, 1996. The sponsor submitted 4 adequate and well-controlled trials
evaluating the efficacy or Tri-Nasal at total doses of 50-400 mcg per day administered either
once or twice daily in patients with seasonal allergic rhinitis (SAR). Overall these studies
d=>monstrated that daily doses of Tri-Nasal of 200 and 400 mcg were consistently superior to
placebo in releiving the nasal symptoms of SAR; the 50 mcg dose was not consistently superior
1o placebo. The sponsor did not provide any adequate and well-controlled clinical trials in
perennizl allergic rhinitis (PAR) that demcnstrated Tri-Nasal to be superior to placebo. The
study submitted by the sponsor to support a topical effect of Tri-Nasal was inadequate to
accomplish its objectives since the intra-nasal dose of Tri-Nasal produced greater systemic



exposure to triamcinalone than the intra-muscular formulation used as the comparator.

The primary safety issue for Tri-Nasal results from the fact that triamcinolone is more
systemically available when administered as Tri-Nasal than when administered as Nasacort
Nasal Inhaler. The sponsor conducted a 6 week clinical trial to assess the impact of Tri-Nasal
on the HPA axis using cosyntropin stimulation at baseline and Day 43. In this small study, no
effect on the HPA axis was observed for the 400 mcg/day dose. While the active control of
prednisone was not statistically significantly different from placebo in this small trial, there
was a strong numerical trend demonstrating the expected suppression of HPA response to
cosyntropin challenge. There was also a numerical ordering of effect on the HPA response to
higher doses of Tri-Nasal (800 and 1600 mcg/day). These results support the safety of the 400
mcg maximum proposed daily dose for Tri-Nasal and should be reflected in the labeling. As
detailed in Dr. Himmel’s memo, there are additional published data for Nasacort AQ which
supports the safety of the systemic exposures seen with Tri-Nasal at daily doses of 400 mcg.

The vast majority of patients studied in the NDA were 18 years of age or greater. Based on a
limited number of patients between 12 and 18 years of age exposed to Tri-Nasal in the NDA,
the Agency’s conclusion that Tri-Nasal was safe and effective in the population studied in the
NDA, and the fact that the approved reference product (Nasacort Nasal Inhaler) is approved
for use in patients 12 years of age and greater, Tri-Nasal Spray is clinically approvable for the
treatment of SAR in patients 12 years of age and greater. As noted above, the sponsor did not
provide any adequate and well-controlied trials to demonstrate the safety and efficacy of Tri-
Nasalin patients with PAR. The approved reference product, Nasacort Nasal Inhaler, is
approved for PAR. ' T o ' ‘i

L _ Since
triamcinolone is known to work in SAR and PAR, the sponsor has demonstrated Tri-Nasal to
be safe and effective in SAR, and since the sponsor has adequately addressed the safety
concerns related to Tri-Nasal’s higher systemic bioavailability, Tri-Nasal Spray is clinically
approvable for treatment of PAR in patients 12 years of age and greater.

Preclinical

The sponsor did not submit any preclinical studies to this NDA, therefore, this 505(b)(2)
application relies on the Agency’s finding of safety and efficacy of the approved reference
product, Nasacort Nasal Inhaler. There are no new excepients in the Tri-Nasal Spray or other
issues that serve to invalidate the applicaticn of the Agency’s finding of safety and efficacy of
Nasacort to Tri-Nasal.

The application is approvable from a pre-clinical standpoint with labeling modeled after the
approved Nasacort Nasal Inhaler labeling.

CMC
Tri-Nasal Spray is a metered dose pump spray solution formulation of triamcionolone
acetonide for nasal application. Each spray delivers 50 mcg of triamcinolone acetonide. There



are numerous outstanding CMC deficiencies as identified in Dr. Ng’s review..

The application is not approvable from a CMC standpoint and the CMC deficiencies will be
included in the action letter to the sponsor.

Biopharmaceutics

The primary biopharmaceutics issue for this application is the fact that Tri-Nasal is more
systemically bioavailable than Nasacort Nasal Inhaler. Triamcinolone is rapidly absorbed
following intranasal application of Tri-Nasal as indicated by a shorter T_,, (0.47 hr for Tri-
Nasal vs 2.28 hr for Nasacort). Statistically significantly higher C,,, and AUC were obtained
with Tri-Nasal than with Nasacort. Studies conducted by the sponsor also demonstrated that
the dose normalized PK paramaters increase less than proportionally with increasing doses of
Tri-Nasal between 100 and 400 mcg. The increased bioavailablililty of Tri-Nasal raises
cystemic safety issues which are addressed under the clinical review.

The application is approvable from a biopharmaceutics standpoint provided there are adquate
clinical data to support the safety of the increased systemic bioavailability.

Data Integrity

The Division did not request clinical site audits be conducted by the Division of Scientific
Investigations for this application since the product was not a new molecular entity and the
Division had access to a large database on the safety and efficacy of triamcinalone nasal spray.

Summary

There are numerous CMC deficiencies that must be corrected prior to approval of this NDA.
Given the nature of the deficiencies and the time likely to be required to develop and validate
methods and to generate data to respond to the issues, the Division has decided that the action
letter will be NOT APPROVABLE. The application is, however, approvable from the
standpoint of other disciplines for and indication for treatment of SAR and PAR in patients 12
year of age and greater provided acceptable labeling is submitted by the sponsor. Preliminary
labeling comments will be included in the action letter.

cc:
HFD-570/Division Files
HFD-570/Jenkins
HFD-570/Himmel
HFD-570/Barnes

APPEARS THIS WAY
HFD-570/Schumaker

ON ORIGINAL



OFFICES OF DRUG EVALUATION
ORIGINAL NDA/NDA EFFICACY SUPPLEMENT
ACTION PACKAGE CHECKLIST

Dm;Tﬁ-Noja\<t'\amc; nu\§ ne O L‘L& o«; Xl

Chem/Ther/other Types:
CSOPM YD~ 2 S Phone;_ 1~ 1075 HFD-_5 1 O

D we DX e
%ﬁeﬁ—;ﬂﬁ SQ_Q_‘\Q \—l DATE CHECKLIST COMPLETED:

Arrange package in the following order (include a completed copy of this CHECKLIST):

nDA# (L0110
Applicantzk)\ AT O

Check or Comment

1. ACTION LETTER with supervisory signatures AP AE NA v/
jre there any Phase 4 commitments? Yes

No,

2. Have all disciplines co.mpleted their reviews? Yes
No
If no, what review(s) is/are still in draft?
Py e

3. LABELING (package insert and carton and container labels). Draft
. (¥ final or revised draft, include copy of previous version with ODE’s Revised Draft
comments and state where in action package the Division's review Final
is located. M Rx-to-OTC switch, inciude current Rx Package insert
and HFD-312 and HFD-560 reviews of QTC labeling.)
PATENT INFORMATION S
EXCLUSIVITY CHECKLIST - - NET PVEEDND
PEDIATRIC PAGE (all NDAs) ~ NeT NTEDED
DEBARMENT CERTIFICATION (Copy of appiicant's certification for all NDAs submitied on or aer June 1,1992). N1 NZ EDE Q) b 24N\
C G e M YA T &\‘S'
BB NST Ranvesid) |
S&L E WL. \ N Qk/)

NoOh

o

Statement on status of DSI's AUDIT OF PIVOTAL CLINICAL STUDIES
if AE or AP Itr, explain if not satisfactorily completed. Attach a COMIS printout of DSI status.
Iif no audits were requested, include a memo expaining why.

9. REVIEWS & MEMORANDA:
DIVISION DIRECTOR'S MEMO | if more than 1 review for any |
GROUP LEADER'S MEMO {1 discipline, separate reviews |
MEDICAL REVIEW | with a sheet of colored paper. |
I
|

SAFETY UPDATE REVIEW JAny conflicts between reviews

STATISTICAL REVIEW Jmust have resolution documented

BIOPHARMACEUTICS REVIEW

PHARMACOLOGY REVIEW (Include pertinent IND reviews)
Statistical Review of Carcinogenicity Study(ies)

CAC ReportMinutes
CHEMISTRY REVIEW

Labeling and Nomenclaturi Committee Review Memorandum ;

Date EER completed €]/ |9 L
. FUR needed __ —

Have the methods been validated? <
Environmental Assessment Review / FONS! De \.:-;M cie 3& Review FONSI

MICROBIOLOGY REVIEW

\,w\&)\q

\

(attach signed form or CIRTS printout) OK__ v No
FUR requested __——
No JZ ] -

Yes (attach)

TR,

Whet is the status of the monograph? —

10. CORRESPONDENCE, MEMORANDA OF TELECONS, and FAXes

11. MINUTES OF MEETINGS

Date of End-of-Phase 2 Meeting:

Date of pre-NDA Meeting:

Nen <

12. ADVISORY COMMITTEE MEETING MINUTES Minutes
or, if not availabie, 48-Hour Info Alert or pertinent section of transcript.

13. FEDERAL REGISTER NOTICES; OTC or DESI DOCUMENTS

14. M approval letter, has ADVERTISING MATERIAL been reviewed? Yes No

- . M no and this is an AP with draft labeling

advertising material already been requested?
15. INTEGRATED SUMMAR-Y OF EFFECTIVENESS (from NDA)

16. INTEGRATED SUMMARY OF SAFETY (from NDA)

revision: 5/14/96

Info Alert
Transcript_____  Nomtg
N o oS

letter, has Yes, documentation attached
No, included in AP itr

NS PNEedED
3T NEEDED




Pediatric Page Printout for DAVID HILFIKER Page 1 of 1

PEDIATRIC PAGE

(Complete for all original application and all efficacy supplements)
NDA/BLA 50120 Trade Name: TRINASAL NASAL SOLUTION
Number:
Supplement Generic TRIAMCINOLONE ACETONIDE
Number: Name:
Su_p plement Dosage Form: Aerosol; Nasal
Type:

. treatment of nasal symptoms of seasonal and perennial

Regulaton AP Pro'posc‘ad allergic rhinistis in adults and children 12 years of age or
Action: Indication: .

older :

ARE THERE PEDIATRIC STUDIES IN THIS SUBMISSION?
Y'ES, Pediatric data exists for at least one proposed indication which supports pediatric approval

What are the INTENDED Pediatric Age Groups for this submission?

NeoNates (0-30 Days ) Children (25 Months-12 years)
Infants (1-24 Months) Adolescents (13-16 Years)
_X_Other Age Groups (listed): 12 years and older

Label Adequacy Adequate for SOME pediatric age groups
Formulation Status  _
Studies Needed -
Study Status .

Are there any Pediatric Phase 4 Commitments in the Action Letter for the Original Submission? YES

COMDMENTS:
P+ commitment to study effects on growth in prepubertal children

This Page was completed based on information from a PROJECT MANAGER/CONSUMER SAFETY OFFICER,

DAVID HILFIKER ;.
1S/ ;/a¢

< igna?/ ' [ A : Date




NDA 20-120 i

This drug is proposed for patients 12 and above. The pediatric labeling
is adequate for this age group.

N~ however plans for studies to support this use have
not yet been discussed with the applicant. The Division intends to
address the potential systemic effect and any implications in the
pediatric population with the entire inhaled corticosteroid therapeutic
class at the Pulmonary-Allergy Drugs Advisory Committee (PADAC) this
Spring. The Division will take appropriate action for these drugs,
including the products for which this NDA was submitted following the
PRDAC meeting.

APPEARS THIS WAY
ON ORIGINAL



" | Form Approved. OMB No. 091 (»~000] .
DEPARTMENT OF HEALTH AND HUMAN SER VCES . Expiration Daw : December 31, 1995.

PUBLIC HEALTH SER VCE See OMB Stakement on Page 3.
FOOD AND DRUG ADMINE TRATION FOR FDA USE ONLY

APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE | DATERECEIVED DATE FILED
OR AN ANTIBIOTIC DRUG FOR HUMAN USE
(Tile 21, Code of Federal Regularions, 314)

DIV ION ASS IGNED NDA/ANDA NO. ASS .

NOTE: No application may be filed unless s compleied application form has been received (27 CFR Pan 314).
NAME OF APPLICANT DATE OF S UBME S ION

MURO PHARMACEUTICAL, INC. 7/1/96

TELEPHONE NO. (Ihchide Area Code)
ADDRESS (Nwmber, Soeet, City, Smie and ZIP Code) (508) 851-598:

NEW DRUG OR ANTIBIOTIC APPLICATION
?‘99’ E:st Street NUMBER (F previows ly irsucd)

ewksbury, MA 01876 20-120
DRUG PRODUCT
ESTABELS HED NAME (e.g., USP/USAN) PROPRIETARY NAME (Fany)
Triamcinolone acktonide nasal solution 0.0Sﬂ Tri-nasal Spray
CODE NAME (J any) CHEMICAL NAME
N/A ’ 9 -Fluoro-117,16<,17,21-tetrahydroxy pregna-|l
; 4-diene-3,20-dione cyclic 16,17-acetal with acetone

DOS AGE FORM ROUTE OF ADMINS TRATON STRENGTHS (5)
Solution Nasal ' 0.057%

PROPOS ED INDICATIONS FOR USE
For the treatment of seasonal and perennial allergic rhinitis symptoms

'ISTNUMEBERS OF ALLINVES TIGATIONALNEW DRUG APPUICATIONS (21 CFR Part 312), NEW DRUG OR ANTIBIOTIC APPUCATIONS (21 CFR Part 314). AND DRUG
MASTER FLLES (2] CFR 314420) REFERRED TO IN THIS APPLICATION:

NFORMATIDN ON APPLICATDN
TYPE OF APPUCATDN (Check one)

X THS SUBMESION B A FULLAPPLICATION (2] CFR 314.50) O THS SUBMB SION B AN ABBREVIATED APPLICATDN (ANDA) (2] CFR 314.55)

TF AN ANDA, IDENTTFY THE APPROVED DRUG PRODUCT THAT IS THE BAS S FOR THE S UBME S IDN
NAME OF DRUG HOLDER OF APPROVED APPLICATON

TYPE S UBME S ION (Check one)

Z PRESUBMISSDN B AN AMENDMENT TO A PENDING APPLICATDN [0 SUPPLEMENTALAPPLICATDN
—_ ORIGINALAPPUCATON O RESUBMES SDN
SPFCEX FEGULATION(S ) TO SUPPORT CHANGE OF APPLICATION (2 4., Part 314.701)(2) tbv))

21 CFR 314.60

PROPOS ED MARKETING STATUS (Checl one)

{
5 AFFUCATON FOR A PRESCRIPTION DRUG PRODUCT (Rx) [J APPUCATION FOR AN OVER - THE - COUNTER PRODUCT (OTC)

FORMFDA 3865 (5/95) PREVIOUS EDITION IS OBSOLETE. Page ]

—— et — AR ez




Muro Pharmaceutical, Inc.
Tri-Nasal Solution

Basis for 505 (b}(2) Submission.

At a March 9, 1995 FDA/Muro pre-NDA conference, the Pulmonary Division
CSO0, Sandy Barnes, informed Muro that the Tri-Nasal application will be
considered a 505 (b)(2) submission. Through this application process, Muro,
as the sponsor, can reference another Company’s NDA (listed drug) to rely on
that drug’s underlying safety and efficacy data without the innovating
Company’s permission.

Muro’s drug is a new dosage form of the approved drug Nasacort®, whose
application also references the approved drug Azmacort®. Since approval of
our drug is based on clinical studies other than bioavailability/bioequivalency
studies, the 505 (b)(2) route can only be used since an ANDA is not an
option.

Muro identifies the listed drug for which the FDA has made a finding of safety
and efficacy, and on which finding Muro relies in seeking approval for Tri-
Nasal, as follows:

Listed'Drug
Established Name: Triamcinolone Acetonide Nasal Aerosol ~
Proprietary Name: Nasacort®
Dosage Form: Aerosol, Metered; Nasal
Strength: 0.055 MG/Inhalation
Route of Administration: Nasal
Application Holder: Rhone Poulenc Rorer
Approved NDA #: 19-798
Approval Date: ) July 11, 1991

The FDA has agreed that Muro need not conduct carcinogenicity or
toxicology studies for the Market Approval of Muro’s Tri-Nasal solution since
this data can be referenced in the listed drug’s application. Therefore,
Section 5 (Non-Clinical Pharmacology and Toxicology Section) is not included
in the NDA submission.



Muro Pharmaceutical, Inc.
Tri-Nasal Solution

Patent Information and Patent Certification

The application for Tri-Nasal Spray is subject to patent restrictions and, as a
505 (b){2) submission requires certification statements similar to those found
in both Full NDA’s and Abbreviated NDA's.

Below are the required statements of patent certification (Paragraph Il and
V) for Muro Pharmaceutical’s New Drug Application #20-120 for Tri-Nasal
Spray (triamcinolone acetonide nasal solution, 0.05%]).

FDA PATENT CERTIFICATIONS:

Pursuant to 21 C.F.R. Section 314.50(i}{(1)(i)(AN2) and (i){1){(iii)(B), Muro
Pharmaceutical, Inc. hereby certifies that in its opinion and to the best of its
knowledge, the following are true with respect to the patents identified
below:

1) Paragraph Il Certification:

Patent No. 4,048,310, for Triamcinolone Acetonide:
Kenalog-H, expired September 13, 1994, as listed in the 1994 FDA
"Orange Book."” ) -

2) Paragraph IV Certification:

I, Joseph A. Celona, certify that Patent No. 4,767,612 (the "'612
patent”), for Triamcinolone Acetonide: Nasacort, will not be infringed
by the manufacture, use, or sale of the drug for which this application
is being submitted.

Muro Pharmaceutical, Inc. will comply with the requirements under Section
314.52(a) of the FDA'’s rules with respect to providing notice to each owner
of the ‘612 patent or their representatives and to the holder of the approved
application for the drug product which is claimed by the ‘612 patent or a use
of which is claimed by the ‘612 patent and with the requirements under

; to the content of such notice.

Joseph A. Celona
Typed Name

Director of Regulatory Affairs
Title




Muro Pharmaceutical, Inc.
Tri-Nasa! Solution

New Drug Product Exclusivity -

Muro Pharmaceutical is claiming a three year period of Market Exclusivity
for Tri-Nasal Spray. Muro believes its drug product is entitled to the period
of exclusivity based on 21 CFR 314.108 (b){(4):

(1)  The application contains "new clinical investigation.”

Muro certifies that to the best of Muro’s knowledge, each of the
clinical investigations included in the application meet the definition of
"new clinical investigation” as set forth in 21 CFR 314.108 (a).

{2) These new clinical investigations are "essential” to the approval of
' the application.

Attached is a list of all published studies and publicly available reports
of clinical investigations known to Muro through a literature search
that are relevant to the conditions for which Muro is seeking
approval. -

Muro certifies that we have thoroughly searched the scientific
literature, and, to the best of Muro’s knowledge, the list is complete
and accurate, and, in Muro’s opinion, such published studies or
publicly available reports do not provide a sufficient basis for the
approval of the conditions for which Muro is seeking approval
without reference to the new clinical investigations in the application.

We can explain as to why the studies or reports are insufficient by
the fact that FDA, in the not approved letter dated August 14, 1992,
required these studies with our drug product for approval.

(3) These new clinical investigations which were essential to approval,
were sponsored by Muro Pharmaceutical, Inc. as stated in the Form
FDA 1571, IND—-

Certified by,

Date: IOIQ/q)/

Director of Regulatory Affairs



Triamcinolone and Nasal 10.11-95

1 ME2Z

Al Sattipane-G, Korenbist-P-E, Winder-J, Lumry-W, Murphree-J, Alderfar.
V-8, Simpson-8, Smih-J-A.

TV Triamcinolone acetonine Aquents nasal soray in patients with seasonal
regweed altergic rhinitls: a placabo-controlied, double-hlind study.

SO Chn-Ther 1995 Mar-Apr, VOL: 17 (2), P: 252-63, ISSN. 014y-2018.

AB Because some paliants may prelar aqueous nasol sprays and once-daily
dosing for relief ! seasonal sllergic rhinktis symploms, @ new
squeous formulstion of tiamcinolone anelonide (TAA Aq ) was
developed. Wa cnnducted a rar d, placabo-controllad, double-
blind sludy (n compere the efficacy end safety of once-dally
administration of 220 microgrems/d of TAA Agueous for | week,
followsd by efthcr 220 micrograma/d or 110 micrograme/d for an
sdditions! 2 weoks, with thet of placebo In 426 patients with
seasonsi allergic rhinitis, Patlents recorded the severity of
symploms (nasal stuffiness, discharge, sneezing, nasal index (the sum
of the first three variables), nasal Hching, snd eys symptoms) on
dally diary cards. Patients’ snd physicians’ globs! evaluations of
officacy were made ot the end of the J-week study period. Both

gh of TAA Ag significantly Improved symptoms compared with
piacebo st most lime points. Patients demonstrated significant
improvements in nassl symptoms as esrly as the first dsy of treaiment
(within 12 to 18 hours based on | tin the ing and symp
assessment at badtime). Athough TAA Agqueous 220 micrograme/d
provided ricelly grester reductions in nasal symp pered
with 110 microarama/d, these differences in efMcacy over the last 2
weeks were ot siatisticelly significant. The incidence of adverse
effacts with both TAA Aqueous regimens was low snd comparable to that
ut placebo. In suinmary, during the first week of therapy, TAA Aqueous
220 micrograma/d signficanty reduced nessl symptoms. During the
last 2 weeks of therapy, the 110 microg d regk of TAA Ag
was eoffective as continued therapy for most patients. Both the 110
micrograms/d and 220 micrograms/d regimens of TAA Aqueous provided
significantly better relie! of nessl symploms then did placebo.
Author. -

2 MEZZ

AU Wood-R-A, Eggleston-P-A,

Ti The effects of intranasal steroids on nesal and puimonary responses
0 cat exposure. )

SO Am-J-Respir-Crit-Care-Med 1095 Feb, VOL: 151 (2 Pt 1), P. 318-20,
ISSN: 1073-448X.

AB To test the hypothesis that nassl sntinflammatory trestment cen
modify both upper snd lower sirwsy resp s to alierg P e, 12
cat-allergic . subjocts 1nd t 1 h cat exp halienges at
bassline, with nessl occlusion, and afer 1 wk of treatment with
oither | UG h ide or placebo in a doubk
blind crossover trial. Challenges were pet d in & room g
two cats with mFddlmwthM\oaLnSng
#m3. Qversi, nassl symp were moderately reduced by trestment (p
= 0.06), with the greetest reduction occwrring In the first 15 and 30
min of the challenge (p < 0.01 end p < 0.05, respectively). Mesn

lower respiratory symptoms were aiso diminished by treatment (p =
0.02). sithough those effects were most evident during the Inst 15
min of ihe chatienge. Maximum chenges in FEV1 were slightly reduced
by the nassl therspy (p = 0.07), reaching statisticst significance

only st the 30-min intervals (p < 0.05). There were no significant
differences in nasst histamine or TAME estersse Mvels. When
halleng were d with ness! occlusion, no significent
differences were detected In chest symp of FEV1 changes. We
conclude that trestment with en intrenasat corticosterold led to
significant recuct 3ns In both upper and lower sirway responses to
intenae cat exposi're. Author.

3 MEZZ
AU Krespi-Y-P, Kuriloff-D-8, Anar-M
Tl Sarcoidosis of the sinonasal tract a new staging system

SO Otolaryngol-Head-Neck-Surg 1995 Feb, VOL. 112 (2). P. 221.7, ISSN:

0194.5998 22 Rels

AB Sarcoidosi is a chronic multisystem granulomatous disease that has &
predilection for pulmonary and upper respiratory tract involvement
Because the initial signs and symptoms of sarcoikdosis may be
idenlical to those of other forms of chronic sinonasal inflammatory
disease, these palients will oRen first seek treatment from an
ololaryngologist. Wa present a series of 28 patients whose primary
symploms was involvement of s sinonasal tract. A new staging system
is proposed lo categorize the severity and aites of involvement and
o guide the aggressiveness of therspy. Sarcoidosis should be
considered in the differential diagnosis of inflammatory sinonasal
disease. Author.

4 MEZZ

7t Argentl-D, Colligon-1, Heaid-D, Ziemniak-J
Nasal mucosal inflammation has no effect on tha absorption of
intranasal triamcinolone acetonide.

SO J-Clin-Pharmacol 1994 Aug, VOL' 34 (8), P: B54.8, ISSN 0091-2700.

AR The potential for enh d sy c sbsomtion of intranasal
trismcinolone acetonide was axplored in patients with inflamed nasal
mucosa. Twelve allergic rhinitis patients with documented nasal
Inflammation, and 12 hesithy volunteers, each received o single,
therapeutic, 400-micrograms dose of lriamcinolone acetonide in each
nostri.  Blood was obtained at fixed time points after the dose, and
plasma concentrations of triamcinolone acetonide were determined by
radioimmunoassey. There were no slatistically significant differencas
in any of the derived pharmacokinetic parameters (maximum plasma
triamcinolone acetonide concenirations (Cmax), time to maximum plasma
tramcinolone concentrations (Tmax), elimination heif-kfe (t1/2),
and srea under the plssme concentration-time curve (AUCO-12) from O
10 12 hours) between treatment groups. A once-a-day, chronic regimen
(8 weeks) of triamcinolone acetonide was also sdministered 1o five
patients with allergic rhinitis. Pha kinetic p s were
similar 10 the parsmeters derived from hesithy volunteers sfer acute
sdministration. There waes no evid of drug sccumulation. The
fesuits of this study indicate that scute and chronic intranassh

& Imir . The e of this study indicate that acute and
chronic intranasal administration of therspeutic doses of
triamcinolone de to pati with Inf\ d nasal mucose does

xo! wnsun in enhanced systemic drug absorption or accumulation
\ithor,

5 MEZzZ

AU Weich-M.J, Bronsky-E, Findlay-S, Peariman.D:S, Southern-D-L. Storms.

W-W, Weakley-S

Ti Long-term salety of triamcinolone scetonide nasal aerosol for the
treatment of perenrial allergic rhunitis.

SO Clin-Ther 1994 Mar-Apr, VOL: 18 (2), P. 253-62, ISSN 0149-2918

AB A 1-.yesr, open-label extension of a 12-week, double-biind clhircal
trial was conducted to evaluate the long-term safety and efficacy of
once-daily therapy with triamcinolone acetonide nasal aerosol (110,
220, or 440 micrograms) in 93 patients with perenmal allergc
rhinitis. Al three doses of trismcinoione acetonida were associated
with sustained improvement in allergic rhintis symptoms over the
course of 1 year, as evidenced by physicians' and patients’ giobal
evaluations, ratings of the nasal environment (sppearance and color
of the nasal mucoss, ss wel as the qualty of nasai secretions),
nasal eosinophil counts, snd requirement lor escape medication Among
patients who reported adverse clinical expenences, most were
considered unrelated or remotely related to therapy Few patents
experienced nasal irttstion or throat drscomfort, and no senous
adverse exporiences were attribuied lo irestment. Among 8 patents
who withdrew from the study because of adverse expenences a
possible drug relationship wes cited in 2 individuals (1 with
headache and 1 with nasal biood) and & remote retationship in 1 (with
acnel No clinically mesningful chsnges in vital signs, physical
examiniiions, or laborslory vsiues were noted. and mean serym
cortisol levels were not suppressed during long-term treaiment Thesa
findings aemonsirate that both sefety snd efficacy sre mainta. - ~d
during long-term oncu-dally therapy with Inzmcinolone acetonde
nasal aerosol in patients with perennial allergic rhinitis. Author

8 MEZZ
AU Welch-M.J
TI Topical nasal steroids for allergic rhinitis
SO West-J-Mad 1993 Jun, VOL: 158 (6), P. 618.7. ISSN 0093-0415

7 MEZ2

AU Mabry-R-L.

Ti Corticosleroids in the manag "t of upper respi y aflergy the
emerging role of sterowd nesal sprays.

SO Otolaryngol-Head-Neck-Surg 1992 Dec, VOL: 107 (8 Pt 2). P 8559
discussion 859-60, ISSN' 0194-5998

AB Corticosteroids are undoubledty the pharmacotherapeutic sgents with
the broadest apphcation for the treatment of many types of rhndrs,
not just those of slopic origin However, this potent cisss of drugs
8is0 has the grestest potential for adverse effects and
complications Proper vee requires thet they be used only after
failure of more conservetive s, 3 the effectve
dose, for the shorwst possibie time, end preferably shoulkd be
administered by the ftopical intrensssl route  Topscal '
corticosterows, concentrated at the aree invoived, offer signiicant
folief 10 patients with shergic rhinite. snd sfthough only a
ralatively small amount of drug e tsken up systemically,. cautions
for proper use are importent. Topicsl steyouds should be used only
after accurste diagnosis They must sdequately contact the nasal
Mmucosa, and patients should be properly instructed in therr use and
monitored for local and systemic side effects Currentty svaiable
lopical preparstions—daxamethaseone, beciomethasone, lunisohde. and
tnamcinolone—have differing chersctertstics. The use of 2
preparation with & high mergin of safety reduces the nsk of
undesirable systemic effects. Author.
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8 MEZZ
AU Findlay-S, Huber-F, Garcle-J, Huang-L
T Efficacy of once-a-day intranasal administration of triamcinoione
acatonide in patiants with seasonal allargic rhinits
SO Ann-Alisrgy 1992 Mar, VOL' 68 (3), P. 228-32, ISSN 00034738
AB A 4-week, doubla-blind, paraliel group study compared the safety and
sfficacy of once-a<day intranassl edministration of trismcinolone
acetonide (Nesacort) versus placebo in 304 patients (155 aduft and
149 adolescent) with seasonal allergic rhinitis. Patients were
randomized to receive trismcinolone acetonide (110, 220, or 440
microgram) or pl-oobo once d-I!y each moming. Daily rhinitis
ty patient and physician giobsi assessments, and
waok’y nasal oosbnophll smeesrs were obtsined. In each triamcinolone
scetonide group, significant (P less than .05) improvement over
placebo was noted in the nass! Index (sum of ratings for stuffiness,
discharge, and sneezing) by week 1, the first point of analysis, and
maintained throughout the study. Triemcinoione acetonide groups aiso
demonsirsted significant (P less than 05) [ it over placebx
In st individusl rhinitis sympt “Tho.‘.n
n symp was observed st the 440 microgram dose. A
ugmﬁcanl decrease in eosinophB counts paralieled chinics
improvement in al' tnamcinolone acetonide groups. Physicians and
patients rsted triancinolone acetonide significantly (P less than
.05) more effective than placebo. Responses of adult and adolescent
patients were comparable. Adverse experiences, clinicel laboratory
veiues, snd results of physical instions were rkgble and
comparsble between the triamcinolone acetonide and placebo groups. We
conclude thst trismcinolone acetonide is safe, well tolerated, and
superior {0 placebo as » once-a-Jay ireatment for sessonal allergic
rhinitis. Author.

9 MEZZ
AU Mabry-R-L.

. T Topicat pharmacotherapy for silergic rhinitis: new agents.

SO South-Med-J 1992 Feb, VOL. 85 (2), P: 149-54 ISSN: 0038-4348 30
Refs.

AB The sdventages of topical (ss opposed !o uyotamlc) lheropy'ov
sllergic rhinitis include the idance of
effects and the concentration oﬂhoupoutlc affect on lhq target
organ, Successful pical therspy requires astablichment of a proper
diagnosis, foliowed by effective delivery of the medication to the
Mu!mueou in addition to th Rabl parsth such as

and ven m«m morlloﬂm tovical

nass! pnpmtlom for the trestment of shergic rhinitls are under
investigation. These inciude antihistamines (eg. levocsbastine),

ontl-lnﬂummovyhnul [ ] mouum dmo' (oq. nedocromil), new
i ! focortin,

contic olone,

fiuticasone), lntid\ollmmlcl {eg, ipratroplum), mdmlscallmooul
sgents (og, HEPP (IgE pentspeptide)). Author,

10 MEZZ
AU Gambos-P-M, Jsuregui-l, Antepera-I.
T) Contact d titls from budesonide in 8 nasal spray without cross-

reactivity to amcinonide.
SO Contact-Dermatitis 1001 Mar, VOL: 24 (3), P: 227-8, ISSN 0105-1873.

11 MEZZ

AU Welch-M-J,
Garcia-J-D, Gillen M-S

T Clinical avaluation of triamcinolone acetonide nasal aerosol in
children with perennial allergic rhinitis

SO Ann-Allergy 1991 Nov, VOL: 87 (5), P. 493-8, ISSN' 00034738

AB Triamcinolone acetonide serosol (TAA), a topical corticosteroid, now
svailable for intranasal use, has bean shown to be highly effective
In the ireatment of both seasonal and perennial sllergic rhinitis
(PAR) in adults. To evaluate the efficacy and salety of TAA in
children, 210 pstlients (ages 4 to 12 years) with PAR were randomly
assigned to one of three trestment groups (placebo, TAA 825
microgramas/day, of TAA 185 micrograms/day) Medication was given tid
over 12 weeks in a double-blind fashion. Response to medication was

luated vsing symp scofing, physician evaluation, and, in 44

patieti.., ...... 8ifflow determinations by anterior rhinomanometry,
The higher dose of TAA (185 micrograms/day) significantly improved
rhinitis gympl - s relative to placabo: the total nasal symptom score
and most individusl symptom scores (eg, nasal stuffiness, itch,
aneezing) were significantly better, duration of rhintlis symploms
(hours per day) was significanlly reduced, and nasal siflow in a
subset of patients sh d significant imp it. The lower dose of
TAA (82.5 micrograms/day) was superior to placebo by the same
parammters as the higher dose, bul this improvement was not ss
consistently significant as the higher dose There were no chinically
significant adverse events, nasal irritation and epietaxis were rare
with & similar incidence among treatment groups. In conclusion, TAA
at 165 micrograms/day was effective in controlling the symptoms of
PAR and in improving nasal airflow in pediatric patients; the lower
dose (825 micrograms/day) was marginslly effectve Both doses were
safe and well-tolerated in the children studied. Author.

12 MEZZ

AU Storms.W, Bronsky-E, Findlay-S, Peariman-D, Rosenberg- S Shapiro-G,

Southem-L, Tinkelman-D, Weskley-S, Welch-M_ et-al

TI Once daily triamcinolone acetonide nasal spray is effactive for the
treatment of perennial ellergic rhinitis {(published erratum appears
in Ann Allergy 1991 Jun; 66(6) 457).

SO Ann-Allergy 1991 Apr, VOL: 66 (4). P: J28-34, ISSN: 0003-4738

AB A randomized, double-blind, placebo-controlled, paraliel group study
was conducted in 11 centers to evaluate the safety and efficacy of 8
once-a-day regimen of 110 micrograms, 220 micrograms, and 440
micrograms of triamcinolone scetonide intranasel aerosol versus
plecebo In relisving the symptoms of rhinftis in 305 aduit and older
pediatric patients with perennial allergic rhinitis. Nasal
stuffiness, nasal discharge, sneezing, nasal iiching and fhe nasal
index (the sum of the mean scores of the first three symptoms)
averaged over the first 6 weeks and second 8 weeks of the study were
significantly reduced in patients who received the 220 micrograms'day
and the 440 micrograms/day dosages The 110 mucrograms/day y oup had
a reduction in these nasal symptoms, but only the sneezing and nasal
index were significently (P less than 05) better than placebo
During the last 8 weaks of the study, patients were aliowed 1o lake
oral back-up medication for their nasal symploms. all three groups
receiving triamcinolone nassl aerosol took less back-up medication
than did the placebo group Thers were no significant adverse effects
of laboratory abnormalites noted during this study. Intranasal
triamcinolone acetonide 220 micrograms and 440 micrograms, used once-
s-day for 12 weeks is clinically and stalistically superior to
placebo for the irentment of perennial allergic ‘hmms Author

Dronsky-E-A, Grossman-J, Shapiro-G-G, Tinkelman-D-G,

13 MEZZ

AU Spector-S, Bronsky-E, Chervinsky-P, Lotner-G, Koepke-J, Seiner-J,
Peardiman-D, Tinkeiman-D, Weakley-S, Alderfer-V, et-at

T Multicenter, double-blind, placebo-controlied tnal of tnamanalone
acetonide nasal aernsol in the treatment of perennial altergsc
rhinitis

SO Ann.Allergy 1990 Mar, VOL: 64 (3), P. 300-5. ISSN 000)-4738

AB iIn 8 double-bind study involving 205 patients with perennial
e ngic fhimbs,  statisticatty  sigmficantly grester symptomatic
improvements were evident following the admimstraton of 200
Mi...y.ams/day triamcinolone acetonde aerosol than following
placebo, These impr ts were as early as week 1 and were
sustaned throughout the 12-week study They were sccompanied by
greater reductions in nasal eosinophils. Tnamcinolone scetonde
aerosol was weil tolersted and had no effect on serum cort:sol
levels. Author.

14 MEZZ

~J Tinkeiman-D, Falers-C, Gross-G, Segsl-A, Southem-L, Weich-M,
Yeales-H, Gorder-J, Garcia-J

Tl Multicenter evalustion of triamcinolone acetonide nass! serpsol in
the treatment of adult pat with | sliergic rhinitis.

SO Ann-Allergy 1900 Feb, VOL. 64 (2 P12) P 23440, ISSN 00034738

AB Triamcinolone acetomde ser0s0l inhalation therapy is effectve for
ihe prophylactic tresiment of ssthma. Recently, the deivery system
for this preparation has been modrfed for use in allergic s
A ftotal of 180 adult patients with symptomanc seasonal sllergic
rhinit'y  participated in this double-bind, piacebo-conirotied,
nulticenter (nal. Patients received ether placebu or approximatety
25 mg per actuation of tiamcinolone acetonida aerosol per nosinl,
Qd. for 4 weeks Esch pahent kept a daly dary rating rhindis
symptoms  Both the patient and the physician also gave global
eva ations of drug efficacy Of 188 evaluable patents, signiicant
red' tions were seen at week 1, week 2. and in the overail study
eva: aton of ratings for intensaty (P less than 001) and duration
(P luss than 05) of varous rhinitis symptoms such 23 nasal
stuffiness, discharge, and sneezing in the group grven tnamcinclone
acetonde. Superniority to placebo group was evident as early as day 1
and maintained throughout the study Both patents and physicians
rated triamcinolons acetomide as sgnificantly more effectrve than
placebo for the duration of the study (P less than 001} There was &
marked feduction in nasal smesr eosmophis in the thamcinolone
scetonide group. There was no difference between groups in safety
evaiuations including no evidence of suppression of the adrenal axis
and no evidence of fungal infection This study demonsirates that
triamcinolone acetonide in a dose of 25 micrograms per nostnl, o, ,
is eflective. well tolerated, and ssfe in reducing symptoms in adult
patients with sessonal allergic rhinitis  Author
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AU Esteile-F, Simons-R, Simans-K-J

TI Optimum pharmacolog: >al management of chronic rhinitis.

S0 Orugs 1989 Aug, VOL: 38 (2), P. 313-31, ISSN: 00126667 20) Refs.

AB Pharmacological trestment of chronic rhinitis has greatly improved
with the introduction of the relatively non-sedating H1.receplor
anlagonists such as terfenadine, astemizole, lorstadine, and
cetinzine, end the safe, highly eificacious topical
glucocorticosteroids  such 88 beclomethasone  dipropionate,
flunisolide, budesonide, fluocortin  butyl, end tdemcinolone
acetonide, In patients whose chief complaint is rhinorhoea, topicsl
ipratropium  bromide may be of value. Patients whose major sympltom is
nasal congastion will benefit from intermittent use of topically or
orslly edministered decongestants. In patients with allergic
rhinitis, sodium cromoglycate (cromolyn sodium) or nedocromil sodium
ur Yed topicalty ity have a moderate beneficisl effect and
mn.oda!odwmvnmhddomdmgm: Non-

phar gical ‘dd\mbmmbolgmnd
Pstients multmold"" of ciy ke end other
ritants. Patients with chronic -uemic rhinitls should avoid

antigens o which they have known sensitivity: in eddition, selected
patients with allergic rhintls may beneft from immunotherspy with
the offending antigen(s). Author.

16 MEZZ

AU Wood-S-F. ¢

Ti Hey fever. 2. Chnical (estures, diagnosis, investigation and
tresiment.

SO Fam-Pract 1986 Jun, VOL: 3 (2), P: 120-5, ISSN: 0263-2138.

AB Thiy is the second of two reviews of hay fever, The first article
deslt with prevalence and natursl history, historical background and
mechanisms. This article outlines the clinical features of hay fever,

i the correlstion of symp wlth polien count and describes
current views of disgnosis and igation. History end
axaminalion, skin testing, the redio-immunosorbent test (RIST) and

radio sftergosorbent trst (RAST) end the comrelation between RAST and
skin testing ere described. Some consideration is given to the pan
played by nassl chatenge leste and messurements of rasal sirways
resisiance. The section on trestment includes some genersi
idorations, d ., anti-histemines, nesal sterods,
sodium cromoglycate, systemic sleroids, nesal vasoconstrictors,
hyposensitisstion and eye preparstions. The final section is centred
on future developments. Author.

17 MEZZ
AU Nagsi-T.
Tt Topicel mucosat adhesive dosage forms.

80 Med-Res-Rev 1088 Apr-Jun, VOL: 0 (2), P: 227-42, ISSN: 0198-8325 18

Refs.

18 MEZZ

AU Kusanagi-T

T) Epsthahal changes of tha nasal columelia of the palatal sht and
cleft palate defects in C578L/6 mousa feluses

SO Teratology 1985 Feb, VOL 31 (1), P 111-7 ISSN 0040-3709

AB Palatal st and cleft palate ara induced in fetuses of CH76L/6
famale mice treated with triamcinnlone acetonide In Ihis study, the
progressive changes in the epithelra of the presumptive fusion areas
of the nasal columella and the anterodorsal part of the secondary
palate were :xamined histologically. No difference was seen in the
epithelial changes of the nasal columella of fetuses with palatal
siit and those with cleft palate In the trealed palates the basal
cuboidal epithelial cells in the presumptive fusion area of the nasal
columella extended further toward the nasal cavity, and the
vacuolization of the nasal epithelial cells appeared eartier than in
the untreated palales. Although the lreatment produced epithelial

hanges of the p ptive fusion area, its primary effect does nol

seem 1o be (he disturbance of the eprhelial fusion processes The
induction of palatal slit may be due to 8 failure of the primary and
secondary pelates 1o make adequsle contact and fuse al the
sppropriste developmental stsge because the secondary palate closure
is delayed. Author.

19 MEZZ

AU Clinsotd-S-P, Heel-R-C

T 8 idesonkie. A msliminary review of its pharmacodynamic properties
£1d therapeutic efiicacy In asibma and rhinitis

SO Drugs 1984 Dec, VOL. 28 (6), P: 465-518, iISSN 00126667 118 Refs

AB Budesonide is a non-halogenated glucocorticosteroid which has been
shown to possess a high ratio of topical to systemic aclivity
compared with 8 number of refarence corticosteroids such as
beclomethasons  diproplonate, flunisolide, and Irismcinolone
acetonide. It appears to undergo extensive first-pass metabohsm to
melabolites of minimal activity which accounts for the low level of
systemic aclivity. The majority of therapeutic trials in asthma have
bern of short term duration and have demonstrated that conventional
doses of inhaled budesonide (200 to 800 micrograms/day) and
beclomethasone dipropionate (400 to B00 micrograms/day) are of
simitar eNicacy in both adults snd children with moderats to severe
ssthma. Other studies heve compared high doses of inhaled budesonide
{400 to 3200 micrograms/day in 4 divided doses) wi:h I .th dfternate
day (7.5 to 60 mg) and dasily (7.5 to 40 mg) oral prednisone w.
petients with severe or unstable asthma. in the small number of such

t-als 1o date, inhaled budesonide wes superior to prednisone with
respect to the level of asthma control snd the lesser influance on
edrenal function. Long term open studies have similarly shown that
inhaled budesonide can be gradually substituted for orai prednisone
in steroid-dependent pstients, often with @ concomitent improvement
in putmonary function and asthma control. Inlranassl budesonide (200
fo 400 microgramsi/day) relleves nasal symptoms In patients with
seasonal asllergic, perennial allergic and vasomotor rhinitis. In
comparative studi in pati with | rhinitis it has been
shown to be of similar efficacy as intrsnasatl flunisolide and
intranasal beclomethasone diproplonate and supaerior to intranasal
sodium cromoglycate (cromolyn sodium) and the sntihistamine
dexchlorpheniramine. Following inhalation, the most commonly reported
side effecls have been dysphonia and sore throat. while
after intranasal administration |he most frequent adverse reactions
have been nasal slinging, throat iritation, dry nose and slight
nasal bleeding. At ususl dosages, both formulations of budesonide
appear 10 have little or no effect on adrenal function. Thus, at this
stage in its development budesonide has been shown to offer an
effective alternative to oral or other inhaied cocticosteroids in the
management of asthma and rhinitis. However, its relative efficacy and
tolerability during long term usa, compsred with baclomethssone
dipropionate, remains to be clarified Author

20 MEZZ

AU Melmick-M, Jaskolt- T, Marazita-M

TI Localization of H-2Kk in developing mouse palates using monocional
antibody

SO J-Embryol-Exp-Morphol 1982 Aug, VOL 70, P 4560, ISSN 0022-0752

AB Using monocional antibodies to H-2Kk antigen. we sought to develop a
reproduceable method of in sty localization In embryonic hissue and
to determine whether there are specific patiems of H-2 localization
in time and space in the developing palatal tissues of B10 A(H-2a)
embryonic mice, with and without corticosterod pretreatment at 12
days gesiation. Our procedure employs ethanol-glacial acetc acd
fixation, paraplast embedding, and enzymatic predi,estion with
purified hyaluronidasa and neuraminidase H-2 antigens were detected
in palatal mesenchyme as welil as basement membranes but not in aral
or nasal epithellum. The pattern of distribution in mesenchyme of
unireated embryos changed with progressive shelf development verticat
leads to horizontal leads to epihelial fusion leads 1o epdhelial
seam degeneration leads to mesenchymal confluence. Aithough the
palatal sheives of treated embryos remained vertical, corticosterod
treatment does nol sppear lo lner the detectable spatiotemporal
distribution of H-2 antigens in d ping palates of embryonic B10 A
mice. Author.

21 MEZZ
AU Meinick-M, Jaskoll-T, Slavkin-H-C.
T Corticosteroid-induced cleft kp in mice: & terstologic, topographic,
and histologic invastigstion
SO Am-J-Med-Genet 1981, VOL: 10 (4), P. 333-50, ISSN. 0148-7299
AB Unlike cleft paiste, relatrvely few leratogens have been found 10
induce cleft lip in mics The present study wes designed o assess
| the teratologic, lopoqrwhlc ({SEM), and twslologic eftects on #p
morphogenesis folk the of tnamcinolone
hexacetonide on lhe olgmh dey of gestation The frequency of cleft
, lipin tresicd ALY mica was found (o be more than three times greater
| than the spontaneous frequency in untreated controls Comparable
t
[

studies with other murine strains suggest N0 83sOCistion between the
cleft lip response and either @ matemal effect or the H-2 complex
Aftected AJJ embryos showed a severe reduction in the size of the
Iateral nasal procasses, affected embryos also demonstrated localized
cell type-specrfic siterstions, particularly in the epdhelia and at

the interface between epithelium and mesenchyme Author

22 MEZZ
AU McCileve-D. Goldstsin-J, Siver-S

! TI Corticosteroid injections of the nassi turbinstes past expenience

and precautions

SO Otolaryngology 1978 Nov-Dec, VOL: 88 (6 Pt 1), P. ORL-851-7, ISSN
01616439

AB Clinical experience with trismcinolone scetonide (Kenalog) injectons
into the nasal turbinstes for ellergic and vasomotor rhindis 1
reporied by two suthors. Gratilying results have occurred in most of
the over 60.000 patients trested, with no senous side effects. Two
cases of intrevasculer injections of enother corticosteroi reaching
the retinal circulstion are reported, and methods for preventing thrs
comptication sre proposed Author.

23 MEZZ

AU Silverman.S, Merten-D-F, Anderson-J-H, Hendrickx-A-G

Ti Radiograpric 2'-3-3sis of choanal atresia induced prenatally with
triamcinolone in the baboon (Papio cynocephalus)

SO J Aed-Pnmatot 1977, VOL: 6 (5), P. 284-97, ISSN' 0047-2565

AB Choanal alresia was diagnosed radiographically using a water soluble
contrast media in 2 of 7 Papio cynocephalus exposed to tnamcinoione
acetonide in uterc In one P Zynocephalus, the atresia was complete
and was sssocisted with other orofscis! abnormaities The other
animal, previously considared 10 be normel, had s partial nasal
obsiruction The radiographic sppeerance of the dnxg-induced delects
observed in the basboon ciosely resemble the descnptons of
spontaneously occuring defects in humen infants Author
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24 MF2Z

AU Baker-0-C

Ti Trastment  of obstructing inferior turbinates with intranasal
corticosteroids.

SO Ann-Plest-Surg 1879 Sep, VOL: 3 (3), P 253-9, ISSN' 0148.7043.

AB The most common cause of nassl cbstruction is chronic enlsrgement of
the inferior lurhinate bones. The variety of medical and surgicel
troatments available for this condition bears testimony o their
frequent ineffectiveness and the frustration of the physician or
surgeon caring for these patients. Removal or destruction of the
inferior turbinates has received strong criticism from rhinologists,
sithough st presant there is renewed interest in turbinectomy
combined with rhinoplasty. A technique emplaying intrenasal
injections of long-acting corticosteroids hes been used successhully
for over twenty years in iresting obstructing inferior turbinates
secondary to slergic snd vesomotor rhinitis. The indications,
technique, and complications of this method sre reviewed, the
technique is presented as an sitemative o destruction or resection
of the infurior turbinstes. Author,

25 MEZZ
AU Mabry-R-L.
T Intraturbinal  sterold injection: Indications, results, and
comphications.
SO South-Med-J 1978 Jul, VOL: 71 (7), P: 789-81, 764, ISSN: 00384348,
A8 Intraturbingl injection of steroid cen yield rapid relef of nassi
obstruction od by aliergic or tor rhinitis, rhinitis
d| tosa, or acutely enlsrged nasal polyps. Thiy modality is not
meant 10 replace the traditional means of therspy for these disesses.
Despite previous reports of visusl loss afler intraturbinal steroid,
thousands of such irlections have been given with no such disastrous
complications The lachnic should includ y topicel
cocainization of the nasal mucosa, siow h;oction using e smal gauge
needle, and sieps 10 allay spprehension and prevent » “needie
reaction.” In @ vetrospective study comparing intraturbinal
trismcinolo ve  with intra ler batameth . the intraturbinsi
sterold wat judged much more effective. Side effects reported after
intrenassl steroid wers minor in nature. No visusl complications have
occurred in this series. Author.

26 MEZZ
Al Sigrat. 1 Amspleg-A.
Tt (Quick ana easy trestment for allergic polyps of the nasal fossse
{proceedings™
SO Ann-NtolaryngohChir-Cervicofac 1977 Jan-Feb, VOL: 94 (1-2), F 34,
ISSN: 0003-438X.

21 MEZ

AU Gordon-W-W, Cohn A-M, Greenberg-S-D, Komormn-R-M.

Ti Nase! sercoidosis.

SO Arch-Otolaryngol 1978 Jan, VOL: 102 (1), P: 11-4, ISSN: 0003-9977

AB Nuol ufeotdosh msy affect nasat sm 8, Of bono p ty
or fy. Its incid inp with id
wu oneo lr!ougm Io be low, but lms may be due lo fack of pvopor

and of its ex by ph

who are more preoccupied with kung and other viscers! mowemom.
The otolaryngologist should be aware of nass! sarcoidosis becsuse
nasal obstruction or dreinsge secondary 10 nassl sarcoidosis may be
the frst and only manifesiation of systemic sarcoidosis. The
otoiaryngologist cen diagnose this disease earller in is course by
being aware of its existence. Author.

20 MEZ2
AU Myers-D, Myers-E-N
Ti The medicat and surgicsl treatment of nasal polyps
SO Laryngoscope 1974 May, VOL: 84 (5). P: 833-47, ISSN: 0023-852X

29 MEZZ
AU Furken-K
Tt (Rhinologic agents 14}
SO Pharm-Prax 1967, VOL 8, P 255.8, ISSN: 0048-3658 96 Retls
30 ME2Z .
AU Rowe-A-H, Rowe-A-Jr
TI Perennial nasal allergy due to food sensitization.
SO J-Asthma-Res 1965 Dec, VOL: 3 (2), P. 141-64, ISSN: 0021 9134
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FDA CDER EES Page 1 of
ESTABLISHMENT EVALUATION REQUEST
SUMMARY REPORT
Application:  NDA 20120/000 Priority: 3S Org Code: 570
Stamp: 28-APR-1992 Regulatory Due: Action Goal: District Goal:  17-JUN-1996
Applicant: MURO PHARM Brand Name: TRINASAL NASAL SOLUTION
890 EAST ST Established Name:
TEWKSBURY, MA 01876 Generic Name: TRIAMCINOLONE ACETONIDE
' Dosage Form: SPR  (SPRAY)
Strength: 0.05%
FDA Contacts: S, BARNES (HFD-570) 301-827-1050 , Project Manager
B. ROGERS (HFD-570) 301-827-1065 , Review Chemist

G. POOCHIKIAN (HFD-570)

301-827-1050 , Team Leader

Overall Recommendation:

ACCEPTABLE on 01-FEB-2000by J. D AMBROGIO (HFD-324) 301-827-0062
ACCEPTABLE on 28-AUG-1997by M. EGAS (HFD-322) 301-594-0095
ACCEPTABLE on 11-OCT-1996by M. EGAS (HFD-322) 301-594-0095

Establishment: DMFNo: —
( AADA No:
Profile: CSN OAI Status: NONE Responsibilities: C J S
Last Milestone: OC RECOMMENDATION i
Milestone Date: 01-FEB-2000
Decision: WITHHOLD
Reason: FACILITY (FIRM) WITHDRAWN
Establishment: 1219387 DMF No:
MURO PHARMACEUTICAL INC AADA No:

890 EAST ST
TEWKSBURY, MA 018761496

OAI Status: NONE
OC RECOMMENDATION
01-FEB-2000
ACCEPTABLE :
DISTRICT RECOMMENDATION
OAI Status: NONE ’
OC RECOMMENDATION
01-FEB-2000
ACCEPTABLE
DISTRICT RECOMMENDATION

Profile: CTL
Last Milestone:
Milestone Date:
Decision:
Reason:
Profile: LIQ
Last Milestone:
Milestone Date:
Decision:
Reason:

Responsibilites: DRUG SUBSTANCE RELEASE
TESTER
FINISHED DOSAGE
MANUFACTURER

Establishment:

————

DMF No:



01-FEB-2000 FDA CDER EES Page  2of
ESTABLISHMENT EVALUATION REQUEST
SUMMARY REPORT
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Profile: CSN OAI Status: NONE Responsibilities: C j
Last Milestone: OC RECOMMENDATION

Milestone Date: 24.SEP-1999

Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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CDER Establishment Evaluation Report Page 1 of 1
for July 17,1997

Application: NDA 20120/000 Priority: 3S Org Code: 570
Stamp: 28-APR-1992 Regulatory Due: Action Goal: District Goal: 17-JUN-1996
Applicant: MURO PHARM Brand Name: TRINASAL NASAL SOLUTION
890 EAST ST Established Name:
TEWKSBURY, MA 01876 Generic Name: TRIAMCINOLONE ACETONIDE
Dosage Form: SPR (SPRAY)
Strength: 0.05%
FDA Contacts:
Overall Recommendation:
ACCEPTABLE on 11-OCT-1996by M. EGAS(HFD-322)301-594-0095
Establishment: 1219387 DMF No:
MURQO PHARMACEUTICAL INC
890 EAST ST AADA No:

TEWKSBURY, MA 018761496

Profile: LIQ OAI Status: NONE Responsibilities:
Last Milestone: OC RECOMMENDAT 18-JUN-1996 DRUG SUBSTANCE RELEASE TESTER

FINISHED DOSAGE MANUFACTURER

Profile: NEC OAI Status: NONE

Last Milestone: OC RECOMMENDAT 10-0CT-1996
Decision: ACCEPTABLE

Reason: BASED ON PROFILE

Establishment: \i DMF No: ~—

J AADA No:

Profile: CSN OAI Status: NONE Responsibilities:
Last Milestone: OC RECOMMENDAT 11-MAR-1996
Decision: ACCEPTABLE

Reason: BASED ON PROFILE
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MEMORANDUM

t
: Q
to: NDA# 20-120 \ ’ Owj"

from:  Martin H. Himmel, M.D. - Deputy Division Director, HFD-570 \

AN
subject: Medical Supervisor’s NDA Summary ﬂﬁ\ '

date:  August 21, 1996

This NDA is for Tri-nasal Spray, a solution formulation of triam¢ingie ide administered
nasally for the treatment of both seasonal and perennial allergic rhinitis. As per the draft package
insert, the patient population that this drug will be indicated for will be adults and children age
12. < vears and the doses are a starting dose of 200ug per day (administered once dal}y the
spray pump delivers 50ug of drug per actuation)
if the patient has a good response or increasing it to 400ug per day (administered either
once daily or as a twice daily regimen) if a satisfactory response is not achieved. Altematively, a
patient could be started on the 400ug per day dose. This memo will review the clinical efficacy
and safety data in the NDA, provide some initial comments on th: package insert, as well as
discuss some chemistry and regulatory issues as they pertain to the clinical data.

~

Efficacy:
To evaluate the efficacy of the drug, the sponsor has conducted 4 adequate and well controlled
clinical trials. Study 100-309 evaluated 200ug or 400ug given once daily (as two or four sprays
per nostril) vs placebo to patients with seasonal allergic rhinitis (SAR) for 2 weeks ina
randomized, double-blinded fashion. In addition, this trial included an unblinded control arm of
Nasacort at a dose of 440ug per day. Of note, all symptom assessments in this and all other trials
were a reflective assessment over the previous 24 hour period. This trial demonstrated
statistically significant effects vs placebo of both Tri-nasal doses on the symptom complex
(rhinorrhea, congestion and sneezing; the complex was defined this way for all trials) as well as
on individual nasal symptoms and itchy nose/throat/palate for both weeks of the trial. Tri-nasal
improved symptoms by about 15-20% greater than placebo, although in this trial Nasacort had a
slightly higher numerical effect than Tri-nasal. In addition, the difference in effect between the
200ug and 400ug doses was only about .1-.2 on the symptom comiplex (the symptom complex
was the sum of three symptoms each scored on a 0-4 scale). Of note, the sponsor evaluated
efficacy on the first two days of the trial; subjects in the 400ug dose treatment group achieved
efficacy vs placebo on day 2 whereas subjects in the 200ug treatment group did not.

Study 100-204 is the sponsor’s “topical effects study” in which doses of 50ug per day (using a
pump which delivers — ug per actuation) and 400ug per day were ev. aluated in patients with

SAR for 4 weeks v.s placebo and 4mg per week IM of a systemic formulation of triamcinolone.
In this trial, the 400ug dose was significantly better than placebo on the symptom complex for all
4 weeks of the trial whereas the 50ug dose was significantly better than placebo only at week 3.
Of rote. the intramuscular formation was significantly better than placebo at both weeks 2 and 3.
As with the symptom complex, the 400ug dose was significantly better than placebo for



NDA# 20120
Page 2
August 21, 1996

individual nasal symptoms throughout the trial whereas the 50ug dose only showed efficacy at
week 3 or weeks 2-3 (for rhinorrhea and itchy nose/throat, respectively). Depending on the
individual symptom, the intramuscular formulation showed efficacy at weeks 2-4.

The following two graph (created by Dr. Uppoor) depict the pharmacokinetics of Tri-nasal
(simulated based on single dose pharmacokinetics) and Kenalog, the intramuscular formulation:

Expected plasma conc. of Trinasal Plasma concentration of Kenalog
given as 400 mcg qd intranasslly Qiven 83 4 mg IM every 7 days
4 . )
o -
€ 3 € 3
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{ i_—.'at <~ by sipe-prsition pnuaplc]

As can be seen, the exposure to triamcinolone when given as Tri-nasal on a daily basis is higher
than the exposure to triamcinolone from a weekly intramuscular injection of Kenalog. Therefore,
while this study does support the efficacy of the 400ug per day dose, it does not support the
topical effect of Tri-nasal. The Kenalog formulation did demonstrate some limited efficacy and
the greater efficacy for the 400ug dose of Tri-nasal could be based on greater systexmc exposure,
not a topizal cffect.

Study 0501 is a 4 week double blind, randomized, placebo controlled trial of 200ug of Tri-nasal
administered twice daily to patients with SAR. In this trial subjects treated with Tri-nasal
experienced statistically significant improvement in sneezing, nasal congestion, nasal secretions

ad itchy nose/throat/palate compared to placebo for all 4 weeks of the trial. A symptom complex
was not calculated for this trial.

The final adequate and well controlled efficacy trial is study 100-305. In this study patients with
SAR were randomized to receive either 50, 200 or 400ug per day of Tri-nasal (administered once
daily) or placebo for 4 weeks. As with the 50ug dose used in study 100-204, the pump used in
this trial delivered — ug per actuation. In addition, the 200ug dose was administered using a
pump that delivered — ug per actuation. In this trial, subjects receiving the 50 and 200ug per day
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regimens experienced statistically significant improvements in the symptom complex, sneezing
and nasal congestion for the duration of the trial. Statistical differences from placebo for
rhinorrhea were only seen at week one. No statistically significant differences ‘were seen between
the 400ug treatment arm and placebo group. While it is unclear why the 400ug treatment arm
failed in this trial, the study does support the efficacy of the two lower doses. This study should
be considered adequate to support the efficacy of these two doses despite the difference in
concentration of triamcinolone used in this trial vs the to be marketed formulation (the 50 and
200ug dosesuseda ——— i concentration whereas the marketed product will deliver
50ug/100ul), since there is no reason to presume that a more concentrated formulation should be
less efficacious.

Two additional placebo controlled trials were conducted, one in patients with perennial allergic
rninitis (PAR) and one in patients with SAR. The study in patients with PAR evaluated 200ug of
Tri-nasal administered once daily vs placebo in a total of 30 patients for 6 weeks. No statistically
significant differences between drug and placebo were seen on the primary endpoints of runny
nose and nasal congestions. The second trial, study 4-0501, evaluated 100 or 200ug administered
once daily vs placebo to a total of 80 patients with SAR for 4 weeks. No 51gmﬁcant differences
from placebo were seen.

In summary, efficacy for the 200ug and 400ug doses has been demonstrated and one trial also
supports the efficacy of 50ug per day. Additional clinical efficacy issues include the following:
1. Change in valve: As noted in the medical officer review, the to-be-marketed drug will
included a different valve as compared to the drug used in the clinical trials. Since this is
a nasal spray solution, this issue can be addressed with chemistry in vitro data.
2. Efficacy in the pediatric population (age 12-16 years): all the clinical trials
described above were conducted in subjects age 18 years or greater. While this should not
preclude approval of Tri-nasal for use in that age population, particularly since there is
some safety data available from that age group and there is no basis to presume that either
efficacy or the pharmacokinetics of the drug will be dlﬁ'erent in subjects age 12-16 years
as compared to subjects greater than 16 years,

3. PAR: There are no data in this NDA which demonstrate the efficacy of Tri-nasal in
patients with PAR. As noted in the Division’s Points to Consider document for nasal
sprays, if a sponsor already has a drug approved for both SAR and PAR and then
reformulates that drug, they need not study the drug for both indications. Whether this can
be applied to Tri-nasal depends on resolution of the 505(b)(2) issue, specifically whether
a bio-inequivalent reference is acceptable and if 505(b)(2) applications can rely on
efficacy data from the reference product or just pre-clinical data.

4. End of Dosing Interval: As noted above, none of the clinical trials specifically
evaluaied efficacy at the end of the dosing interval. While it would have been optimal to
Jo so, lack of demonstration of efficacy zt the end of the dosing interval should not
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preclude approval of this drug, particularly if the application is considered an acceptable
505(b)(2) application, since a steroid would presumably have more of a disease
modifying effect rather than acute onset and offset of effect and Nasacort is currently
approved for once daily administration.

5. 505(b)(2): As noted above, a number of issues depend on determining whether this is

an acceptable 505(b)(2) application. = g
o - ~
L

Safety:

See the medical officer review for a description of the hypothalamic-pituitary-adrenal (HPA) axis
cosyntropin stimulation study. The following table depicts the sponsor’s analysis of the AUC and
peak cortisol level changes from day 1 to day 43. This analysis included the 0 hour values of the

respective days:

Treatment Change in AUC Change in Peak Cortisol
Placebo -8.1 29
Prednisone -109.7 -15.0
Tri-nasal 400 -20.4 0.2
Tri-Nasal 800 -25.1 -0.8
Tri Nasal 1600 -32.7 4.5

Based on discussion with Dr. Guo, the Biometrics reviewer assigned to this NDA, the prednisone
treatment arm was statistically significantly different from placebo, whereas the other treatments
were not. However, since the purpose of a cosyntropin challenge is to evaluate the adrenal

. gland’s response to a challenge, a more appropriate analysis would be to exclude the 0 hour time
point from the AUC and peak values. Thus AUC should demonstrate the response compared to
cortisol levels that day and peak values should demonstrate peak response. Performing such an
analysis would be expected to change the results from those depicted in the table above because,
as seen in the following table, the mean 0 hour values differ on day 43 compared to day 1.

Treatment Day 1 Zero Hour Mean Day 43 Zero Hour Mean
Placebo 20.1 18.25
Predrisone 18.82 10.94
Tri-nasal 400 238 20.52
Tri-Nasal 800 22.14 224
Tri Nasal 1600 17.86 21.32

Based or these values, one would expect that if the 0 hour values are now excluded from the
AUC, the change between day 43 and day 1 should become less negative for placebo, prednisone
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and the 400ug dose since part of the decrease in AUC for those treatment arms could be due to a
decrease in 0 hour value. For the 1600ug arm, one would expect the change between day 43 and
day 1 for AUC to be more negative (a greater difference) since inclusion of the¢ 0 hour values
may have blunted calculation of a decreased response to cosyntropin. When Dr. Guo performed
the analysis by looking at change on day 43 minus day 1 for AUC above hour 0 and for maximal
change in cortisol value from the 0 hour, the following was seen:

Treatment Change in AUC Change in Peak Cortisol
Placebo 573 3.46
Prednisone -46.69 -1.16
Tri-nasal 400 5.87 3.52
Tri-Nasal 800 -17.44 -0.74
Tri Nasal 1600 -60.39 -7.94

In this analysis none of the treatment arms were statistically significantly different from placebo.
While the positive control in this analysis failed to demonstrate a statistical effect, a numerical
effect greater than the other treatment arms was seen. In addition, the Tri-nasal treatment arms at
higher than 400ug per day also demonstrated numerical effects on suppression of the HPA
response and these findings occurred in a dose related manner. While this trial is quite small
(only five patients per treatment arm), there is additional data in the literature which supports the
safetv of Tri-nasal at the planned clinical doses. Howland III et. al. (J Allergy and Clinical
Immunology 1996;98:32-8) evaluated the effects of Nasacort Aq on the HPA axis in 64 patients
who received either 220ug or 440ug per day of Nasacort Aq, 10mg per day of prednisone or
placebo and had cosyntropin challenge at baseline and week 6. In this trial prednisone was
statistically different from placebo whereas the Nasacort Aq treatment arms were not. The Cmax
and AUC for a 440ug dose of Nasacort Aq are .817 ng/m! and 4.678 ng x hr/ml, respectively and
for a 400ug dose of Tri-nasal they are 1.27 ng/ml and 3.83 ng x hr/ml, respectively. Of note, in

_ the package insert the sponsor claims i 8]
g; ’ . Thisvwordin‘g will hav_e'to be modified to reflect the sma]l‘s‘ize of thé

trial and to remove the reference to

- - . Finally, when individual patient data
was examined to determine if any patients experienced a blunted response to cosyntropin
challenge at day 43 (defined as a response of < 7 and a peak level of < 20) only one patient in the

" 1600ug arm exhibited such a response.

Regarding the safety of the drug in subjects age 12-16 years, 21 subjects in that age group
rezeived 400ug per day of Tri-nasal. Adverse events in this group were similar in type to that
seen in suk;ects older than 16 years.
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Overall there were no adverse events or laboratory results that would preclude approval of this

drug and there is adequate HPA data as well to support approval of Tri-nasal.

»

Labeling:

Since this NDA will not be approved due to chemistry issues, detailed labeling comments need
not be conveyed at this time. However, the following labeling issues can be sent to the sponsor in
the action letter (specific wording can be worked out with the medical officer):

1. Based on re-analysis of the H{PA safety study, that study only supports the safety of the
400ug per day dose, . addition, there was no statistical effect
of prednisone and the small size of the trial should be reflected in the package insert.

2. Based on analysis of the pharmacokinetic data of Kenalog and Tri-nasal,

. Therefore,

this claim should be removed from the package insert.
3. Since the — per day dose was not studied in an adequate clinical trial, in the
Dosage and Adminisivation section wording that states that —— - :

~—— 1 dose shou!d be titrated to the lowest effective dose” should replace the specific -
instructions for use of a —— per day dose.
4. As noted in the medical officer review, the adverse event table in the package insert
should be based on all placebo controlled trials and should indicate that the control used
was vehicle placebo. In additiop, to determine the most appropriate format for this table,
the sponsor should be asked to submit an adverse event table for our review that contains
all adverse events (ot just those attributed to the drug) from all placebo controlled trials
with the adverse events presented for the 200 and 400ug per day doses separately as well
as combined and for placebo.
5. Additional specific labeling comments need not be forwarded to the sponsor at this
time, however the action letter should indicate that there will be additional comments in
the future.

Overall conclusions:

As indicated above, the safety and efficacy of the 200 and 400ug per day doses of Tri-nasal have-

been demonstrated in patients with SAR.

a—

and chemistry formulation issues will need to be included in the action letter.

From the clinical perspective this application is approvable.

. CC
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