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This report was prepared to respond to questions raised by
the reviewing medical officer, Dr. Ana Marie Saavedra on July 15,
1996, in her review of NDA 20-120. The questions were typed as
the original before the answers. The questions were answered in
the sequence of the questions.

Study No. 100-309

Question No. 1: Table 5A1, vol 6.1--Patient Diary--SSI

why for the ITT population do the week 1 and 2 analyses include
less than the ITT population for each group? i.e., Trinasal goes
84-93-20.

inswer: Based on the sponsor’s data, this reviewer found that
the following seventeen (17) patients did not have complete
observations over the course of the study, or their observations
were not fully reported. This reviewer also found that the
sponsor’s analyses were based on these non-missing data, which
represented part of the entire ITT population. The following
takle lists these patients with their missing-observation status.
The number of the missing data is consistent with the number of
missing patients shown on Table 5A1, vol 6.1 of the NDA. For
exzmple, in the Tri-Nasal 200 pg group, one patient (ID #1204)
was missing from the week-one observations. Therefore, the total
in week one reduced to 93 from 94 at baseline. Four patients (ID
£724, #1012, #1204, and #1205) were missing from the week-two
cbservations. Therefore, the total in week two became 90, which
wzs four less than the 94 at baseline. These cases are
hichlighted below. An asterisk indicates that the observation did

not appear in the submitted data.
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Study 10-309:

SS1 SS1I SSI
Patient id baseline week 1 week 2
r.acebo 321 7.571 3.500 *
507 7.714 8.143 *
701 6.286 * *
1001 6.286 9.000 *
1216 8.571 5.667 *
1224 5.714 * 2.429
200_ug 724 7.429 8.429 *
1012 6.429 9.000 *
1204 4.429 b4 -
1205 3.667 2.857 *
430_ug 508 6.000 7.000 b
615 6.143 6.833 *
§28 €.143 * *
1008 6.571 6.000 *
Nasacort 231 6.286 *
1113 6.286  7.000
1328 €.429 4.200

MNote that the number of the original patients was 377. As an
experiment, this reviewer used the 361 nonmissing patients in
week 2 and reanalyzed the SSI. In this analysis, the number of
patients remained the same for the baseline, week 1 and week 2.
Tnz following are the comparative results.

P-value
Use 377 patients’ data week 0 0.822
week 1 0.002
week 2 <0.001
Use 361 patients’ data week C 0.826
) week 1 0.001
week 2 0.0001

~he results for the two patient populations are similar. Based

n this crude analysis, we may not expect a significant impact on
the efficacy results due to these missing observations.

0
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Question No. 2: Table 5G1, vol 6.1-Rhinorrhea. Treatment by site
interaction on week 2. What dose Biometrics think about it?

Answer: For the symptom of rhinorrhea, the treatmént-site
interaction for week 2 was statistically significant (p=0.0897).
The protocol-specified limit for the test of interaction was
®=0.10. It was recognized that the treatment-by-site interaction
was statistically significant. Following the protocol, the
sponsor did by-site analyses of treatment effect. At two of the
13 study centers, Bronsky (#3) and Lumry (#7), Tri-Nasal at dose
level 200 ug and 400 pug daily and Nasacort at 440 ug daily
demonstrated statistical superiority to the placebo. The sponsor
reported these results on page 0063, vol 6.1.

Note that when the treatment-center interaction exists, one
cannot describe the magnitude of the baseline adjusted mean
difference between the drugs or dose levels without pointing out
that it differs depending on which center is considered. 1In
other words, when the treatment-site interaction is found to be
significant, we may think that the difference between drugs
vaeries significantly from one center to another. The sponsor’s
approach was correct. However, the sponsor did not suppress the
p values shown on Table 5Gl1 (page 0131, vol 6.1), which were not
of interest to us.

Question No. 3: Table 5E1, 5G1 vol 6.1-Itchy nose/throat/palate.
Why does the overall P value for week 1 is not statistically
significant when the P values for the comparisons of the
individual active treatments versus placebo are statistically
significant?

Answer: A usual order for examining the treatment effect is to
test the overall treatment effect first. Then, when this effect
is significant, pairwise comparisons are carried out for pairs of
interest. The purpose for pairwise comparisons is to find out
which pair(s) significantly contribute(s) to the overall
significance. When the overall treatment effect is found to be
not significant, the results from the pairwise comparisons may
not be of interest to us. The phenomenon observed in this case
may be explained by confounding factors within the patients. It
would take more time to conduct an additional research.



- 4

Question No. 4: Table 5H1 vol 6.1-SSI for treatment Day 1 and 2.
Why does this analyses have more patients on Day 1 and 2 for the
3 active treatment arms than at baseline?

Answer: This reviewer reviewed the sponsor’s computer program,
entitled “TABLESH1.SAS.” The number of patients for the
baseline, day 1 and day 2 were calculated by merging several data
files and by subsetting based on the values of variable called
“"DAY” which was calculated from the difference between variables
DOD and RDATE. (The definitions of these calendar-date variables
are not clear to the reviewer.) The data collection and
recording process might have affected the numbers reported on
Teble 5H1. The following are the patients that did not have
complete data from baseline to day 2 of the treatment period.
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patient baseline week 1 week 2

group id center ssI S8Ss1 SSI
Placebo 701 7 4 * *
1224 12 6 * *

1425 14 6 6

200_ug 217 2 5 > 7
817 8 * 6 4

1204 12 5 * *

1223 12 * 7 7

1410 14 bl 9 4

1415 14 * 5 5

1426 14 ¥ 3 3

400_ug 427 4 5 2 *
1202 12 * 3 1

1414 14 * 6 L

1429 14 * 7 4

Nasacort 202 2 * 9 5
231 2 4 * *

606 6 * 8 7 )

1113 11 6 7 *

1412 14 * 8 8

1413 14 * 8 1

1417 14 * 6 4

The asterisk represents missing observations. These patient
records may explain why there are more patients in the day-one
and day-two records than in the baseline records for the three
treatment arms. For example, for the 200 ug group, there are
three more patients missing at the baseline than those missing on
day one. Therefore, the difference in number of patients between
baseline and day one is three (=93-90). It would take more time
to carry out additional research to assess the effect of those
missing data on the efficacy analysis. '

Question No. 5: Table 6Gl vol 6.1-Physician SSI scores.
reatment by site interaction on week 2. What does biometrics
hink about it?

[aal
+
-
[

;1;

nswer: Please see the response to question No. 2.
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Study No. 100-204

Question No. 6: Table 5A1 and Table 5G1 for patient’s SSI scores,
vol 17. Treatment by site interaction at baseline‘and at week 2.
what does biometrics think about it?

Answer: Please see the response to question No. 2.

Question No. 7: Table 5G1, vol 4.17 for patient’s individual
symptoms. Why baseline was not used as a covariate for:
sneezing-week 1; rhinorrhea-week 4; and nasal congestion-week 27
In these weeks there was also a treatment by site interaction.
What does biometrics think about it?

Answer: If the treatment-baseline interaction is significant,
then it is appropriate to fit an ANOVA model with treatment,
center and treatment-center interaction as factors. This method
was specified in the protocol. In this case, the measurements of
the treatment effect are not comparable to the baseline-adjusted
measurements. )

For the second part of this question, please see the response to
question No. 2.
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Study 0501

Questions No. 8: Table 5Al1-vol 4.31 patient’s SSI. Why does the
intent to treat population for week 1 has listed N 65, when at
baseline N=64 for the 400 ug group?

Answer: Table 5Al1, vol 4.31 actually belongs to study 100-305.
The patient who did not have complete observations are listed as

follows. The asterisk indicates missing observations.

Study 100-305

patient baseline week 1 week 2 week 3 week 4

GROUP id center SSI SsI SSI ss1 SsI
Placebo 133 1 4.4 3.5 * * *
211 2 5.0 4.6 4.0 * *

234 2 6.7 €.7 9.4 * *

240 2 5.3 5.5 3.4 * *

307 3 8.8 7.7 * * *

50 _ug 116 1 5.6 4.6 2.0 * *
210 2 5.3 * * *

216 2 7.1 5.3 * T

220 2 8.7 * * * *

236 2 5.0 1.5 1.0 0.1 *

238 2 8.0 * * * *

242 2 7.1 6.3 0.0 3.9 *

421 4 6.7 6.7 6.7 * *

200_ug 115 1 6.2 4.4 5.0 * *
150 1 7.8 4.9 4.0 3.0 *

215 2 5.8 3.5 * * *

231 2 4.2 1.0 0.4 * *

408 4 8.0 8.0 * * *

502 5 8.0 5.9 * * *

400 _ug 218 2 * 3.3 1.1 2.0 0.3
233 2 7.0 7.0 * * . *

310 3 . 4.1 4.7 3.6 2.1

509 5 5.1 5.6 * 0.9 *

601 6 5.0 * * * *

For the patients in the 400 ug group, patients #219 and #310, who
had week-one data, did not have baseline data. Patient #601, who
had baseline data, did not have the week-one observation. This
explains why the total in week one became 65, while at baseline
the total was 64. The reasons for these missing observation are
unknown to this reviewer. As mentioned before, it would require



more information about individual-patient irformation and take
edditional research to fully assess the effect of the missing
values.
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Question No. 9: Sample size calculation on page 023, vol 4.15.
Flease clarify: In the study report the sponsor cites having done
two power calculations, one having greater than 80% power and
eanother 60%. The 60% one was a retrospective power calculation
for the AUC of the serum cortisol-by time plot at the final
evaluation. Don’'t we usually look for 80% power? Could you
please discuss.

Answer: In planning a study, usually 80% power is needed. Note
that the estimation of power requires: the mean difference that
one wishes to detect, the sample size, and the sample standard
deviation. The sample size was planned based on 80% power for
the first analysis. (This reviewer cannot verify this power
calculation, because the standard deviation was not given in the
text.) The retrospective power calculation could be considered
as an exercise to find out what the power would be if the

comparison of the Arez Under the Curve (AUC) of the serum
cortisol-by-time plot at the final evaluation between Tri-Nasal

1600 pg and Prednisone was to be done, given the sample size of 5
in each group. One would not satisfy a planned study with a 60%
power. If the second analysis is used in planning a study, the
desired sample size would be at least 8 to guarantee an 80%

power. /S/ 7/17./7[ .

Ted (Jiyang) Guo, Ph.D.
Mathematical Statistician

Concur: Steve Wilson, Ph.D./S/ ? /2"’ (ﬂa

co:
Archival NDA 20-120
EFD-570/Division file
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Summary of Review

20-120
Muro Pharmaceut:cal, Inc.

Tri-Nasal Spray (Tnamcinolone acetonide)

Barbara Elashoff, M.S. (HFD-715)
Chong-Ho Kim, Ph.D. (HFD-570)

11-01-99 (no volume number)

/S/

DEC 20 iy

» The sponsor proposes an — month expiration date based on 9 months of data.

« This review focuses on the parameters: Drug Product and Total Impunties.

+ The data support a 16-month expiration date.

I. Introduction

Muro Pharmaceuticals has submitted 9-month stability data for Tri-Nasal Spray. The

sponsor has proposed an — month expiration period. The reviewing chemist has

requested Division of Biometrics to perform a statistical review and evaluation of the

sponsor’s stability data for each of the parameters listed below.

Table 1: Specifications

 Parameter

Specifications

Drug Product

No More Than —

. Total Impurties

No More Than —

I1. Reviewer’s Analyses
The statistical procedures described in the FDA Guidelines (February 1987) were applied
to the stability data provided by the sponsor. The estimated expiration dates were

calculated from the specifications limits and the two-sided 95% confidence intervals of

the regression lines. The estimated expiration dating periods are listed in Table 2.

Table 2: Results of Analyses

Estimated Expiration Date

(months)
Test Intercepts Slopes Batch Batch Batch
80712 80812 80912
Drug Separate Separate ~ - -
Product
Tetal Separate | Scparate — — —
Impurities




The estimated expiry dating periods in the table above are based on data extrapolation
beyond the range of storage time actually observed, which is valid under the assumption
that the pattern of deterioration does not change significantly over the extrapolation
perniod.

III.  Conclusions

The proposed — month expiration date for Tni-Nasal Spray is not supported by the 9
month data the sponsor submitted. This is based on the specification limits of the drug
product and Total Impurities.

/S/

Barbara Elashoff 24

s
Concur: Dr. Lin /S/ - R 71;/ ;‘7
Cc:
Ong. NDA 20-120
HFD-570/ Divi:i}xyFile
HFD-570 / SBaufes, C-HKim, GPoochikian, Y-YChiu
HFD-715 / Division File
HFD-715/ ENevius, SWilson, KLin, BElashoff
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Summary

The analyses based on the changes (at day 43) from baseline (day 1) in AUC
and peak cortisol level showed:

Unadjusted AUC

° The differences in AUC changes from baseline between prednisone and
other drug/dose levels (i.e., Tri-Nasal at 400, 800 and 1600 pg and the
placebo) were statistically significant.

L The differences in AUC changes from baseline among Tri-Nasal 400, 800
and 1600 and the placebo were not statistically significant.
° Numerically, the AUC decreased at day 43 as compared to those at

baseline, for all treatment groups.

° The difference in AUC change between Tri-Nasal 1600 and prednisone
was significant.

o The differences in peak cortisol level changes from baseline between
prednisone and other drug/dose levels were statistically significant, with
one exception—The difference between prednisone and Tri-Nasal 1600
was not significant.

. The differences in peak cortisol level changes from baseline among Tri-
Nasal 400, 800 and 1600 and the placebo were not statistically significant.

e The difference in peak cortisol change between Tri-Nasal 1600 and
prednisone was NOT significant.

Adjusted AUC ,

° The differences in AUC* among the drug/dose levels were not significant.

® The differences in peak cortisol levels* among the drug/dose levels were

not significant.

This reviewer concluded the following: Analyses using the sponsor-defined
formuia showed that the use of prednisone significantly decreased AUC and peak
cortiso! level at day 43 from day 1, while no significant decrease in these parameters
occurred with the use of Tri-Nasal (400, 800, and 1600 pg) and the placebo. Analyses
using the starting-time adjusted formula suggested by the reviewing medical officer
- resulted in a modified conclusion. That is, the differences among the drug/dose groups
were not statistically significant.
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Objective

This report is to respond to a statistical inquiry from the reviewing medical officer,
Dr. Ana Marie Saavedra-Delgado on July 22, 19€6, in the review of study 1-0501, NDA
20-120. This statistical inquiry is focused on (1) the area under curve (AUC) of the
cortisol lavel, and (2) the peak of the cortisol level, following the cosyntropin stimulation.

This reviewer was requested to analyze the above two ocutcome measures (AUC
and peak cortisol level) based on the change in AUC and peak cortisol level from the
baseline. The results were to be compared to those based on the original outcome
measures reported by the sponsor in the NDA. Furthermore, in consultation with Dr.
Saavedra-Delgado, this reviewer used both the sponsor-defined formula for the AUC
calculation and a different formula suggested by the reviewing medical officer for
comparison purposes.

In addition to the original NDA for study 1-0501, the following two additional
documents related to this study were evaluated: (1) The sponscr’s response of July 24,
1986 to the query by the above medical officer during a telzphone conference on July
22, 1996, regarding the methodological background of AUC; and (2) The sponsor's
response of August 2, 1996 to the inquiry by this reviewer during a telephone
conference on August 1, 1996, with respect to the electronic data submission of data
listing no. 10 for study 1-0501.

Introduction

The purpose of study 1-0501 was to evaluate the effect of Tri-Nasal on
adrenocortical responsiveness among the participating patients with allergic rhinitis.
This study was a single-center, randomized, double-blind, placebo controlied study. It
was designed to evaluate the effect of Tri-Nasal (400, 800 and 1600 pg daily doses) on
the change of cortisol level following a cosyntropin stimulation. Prednisone (10 mg
daily) was used as the positive control. In this NDA, the rise and fall in cortisol
concentration level following the cosyntropin stimulation during an eight-hour period on
day 1 (baseline) and the same outcome on day 43 (the

final evaluation) were recorded. The two eridpoints of
interest were: (1) AUC which was the area under the
curve of cosyntropin-stimulated cortisol concentration

l=vel for-a time span of 0-8 hours, and (2) the peak (Cortisel . o .
cosyntropin-stimulated cortisol concentration level : ‘ peak

during the same time span. A sketch of change in : =

cortisol level is shown in Figure 1. Note that, the AUC i A ~

¥y

was defined, by the sponsor, as the area between the
cort'sol concentration curve and the time axis (i.e., the . , .

total arca of A and B); and the peak cortisol level was . o e Hour
the distance from x to z, assuming that the curve

B

Figure 1. Cortisol concentration level



reached its peak (x). A different formula for the AUC calculation, suggested by Dr.
Saavedra-Delgado, also was considered in this review. The modified AUC was the
area (A) lone. In conjunction with this AUC, the peak cortisol level was the distance
from x to y. The rationale for such a modification was to reduce the influence on AUC
of the starting values, so that the treatment effect on the rise and fall of the cortisol
curve would be better represented.

To differentiate the two formulae for the AUC, AUC* denotes the area (A) alone
(Figure 1). The AUC” is called by this reviewer the adjusted (for hour=0) AUC in the
following text. Likewise, an asterisk is used to signify an adjusted peak cortiso! level
(distance between x and y).

Twenty eight patients between the ages of 19-44 with a history of seasonal
allergic rhinitis participated in this study. The numbers of patients assigned to the
treatment groups and the number of patients measured on day 43 are listed on Table 1
below. Note that three patients were lost-to-follow-up at day 43.

Table 1. Number of Patients

Tri-Nasal 1600

Day Placebo Prednisone | Tri-Nasal 400 Tri-Nasal 800 Total
1 8 5 5 5 5 28
43 6 5 5 5 4 25

In study 1-0501 of the NDA, the sponsor performed the following analyses on the
raw outcome measures, the AUC and the peak cortisol concentration levels, for
day 1 and day 43 (These analyses were based on unadjusted AUC and peak
cortisol levels.):

1 Test the overall treatment effect on AUC and peak cortisol, for day 1
and day 43 separately;

2 Test the differences between day 1 and day 43 for AUC and peak
cortisol within a selected treatment group;

3 Pairwise comparisons for differences in AUC and peak cortisol between
the pairs of treatments. In addition,

3.1 Inthe response to the FDA’s inquiry of July 22, 1996, the sponsor
presented: Pairwise comparisons using the change from
baseline in AUC as the outcome measure;

In the response to the FDA's inquiry on August 1, 1996, the
sponsor reported: Pairwise comparisons using the change from
baseline in peak cortisol as the outcome measure.

3.2
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The following Table 2 summarizes the pairwise comparisons done by the
sponsor and those analyzed by this reviewer.

Table 2. Summa

of Analyses Done by the Sponsor and this Reviewer

Outcome Measure

Pairwise comparisons Based on

Raw measures

Changes from baseline

Unadjusted

AUC Original NDA and the Sponsor’s response on
response of 7/22/96 7/22/96

Peak Cortisol Level Original NDA and the Sponsor’s response on
response of 8/2/96 8/2/96

Adjusted (for
hour=0)

AUC*

This reviewer's analysis

Peak Cortisol Level*

This reviewer's analysis

Sponsor’s Analyses of AUC and Peak Cortisol level and Reviewer’'s Comments

The sponsor’s statistical analyses are summarized in the following tables and
figures. The numbers were quoted from study 1-0501, vol 4.15 of the NDA. Tables 3
and 4 describes the means for the AUC and peak cortisol levels for the drug/dose
levels. The mean AUC values dropped at day 43 as compared to those at day 1, for all
the groups. The mean peak cortisol levels increased at day 43 among the placebo
group and the Tri-Nasal 400 pg group, while decreasing in the other groups.
Prednisone appeared to have a significant drop from day 1.

Table 3. Mean (unadjusted) AUC for cortisol concentration levels

Niean Placebo Prednisone Tri-Nasal 400 Tri-Nasai 800 Tri-Nasal 1600
day 1 341.2 298.9 310.1 347.8 3113

duy 43 3329 189.2 289.7 3324 278.6

change -8.3 -109.7 -20.4 -15.4 -32.7

Tet's 4. Mean (unadjusted) peak cortisol levels

Lzan Placebo Prednisone Tri-Nasal 400 Tri-Nasal 800 Tri-Nasal 1600
day 1 55.4 49.7 48.8 58.1 50.3

cay 43 57.1 347 49.1 -57.6 458

change 14 -15 03 -0.5 4.5




BEST POSSIBLE COPY

The following Figures 2 and 3 depict the cortisol levels that determine the AUC
for day 1 and day 43. The Y-axis represents the mean cortisol levels.

Mean AUC ! Mean AUC
Day 1 : Day 43
3 2
> 560
- = 40
= (=4
(=3 Py 20
E £
S o
Placebo i Prednisone i Placebo T7 prednisone
" Tri-N 400 B TriN800 __ Tri-N 400 = Tri-N 800
T Tri-N 1600 [ Tri-N 1600
Figure 2. Unadjusted means at day 1 Figure 3. Unadjusted means at day 43

The following Figures 4 and 5 depict the adjusted AUC* at day 1 and day 43. In
this review, the details based on AUC* are reported in a later section entitled

"“Reviewer’s Analyses.” ) -
- Mean AUC* ) Mean AUC*
Day 1 Day 43
© ; 2
g 60 &60
= ap = 40
220 S 20
=z 0 £ 0
o ]
(8] o
¥2  Placebo 7%  Prednisone-10 g3 Placebo Z Prednisone-10
T Tri-Nasal400 E  Tr-Nasal-800 : __  Tri-Nasal-400 = Tri-Nasal-800
—_ Tri-Nasal-1600 f v [ Tri-Nasal-1600
Figure 4. Adjusted means at day 1 ; Figure 5. Adjusted means at day 43
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. 6

The more informative figures are displayed as Figures 6 and 7 depicting the

changes from baseline for the drugs/dose levels.

Changes from day 1 to day 43
In mean AUC for cortisol levels

Placebo

Prednisone-10
Tri-Nasal-400
Tri-Nasal-800
Tri-Nasal-1600

it
Lot
‘ i
| S

AUC_Cortisol
Figure 6. Changes in mean AUC:
day 43 and day 1 compared

Changes from day 1 to day 43
In peak cortisol levels

Placebo

v77. Prednisone-10

-50 . . Tri-Nasal-400

-70 Kl T1ri-Nasal-800
[ Tri-Nasal-1600

Peak_Cortisol
Figure 7. Change in peak cortisol Jevels:
day 43 and day 1 compared.

Figure 6 on the left shows the
changes in AUC from day 1
to day 43 by treatment
groups. Prednisone caused
the greatest change (drop)
among the drugs/doses. Tri-
Nasal 1600 caused greater
changes than the the
placebo and other two Tri-
Nasal doses (400 and 800),
but less changes than
prednisone.

Figure 7 on the left shows the
changes in peak cortisol
levels from day 1 to day 43,
by treatment groups.
Prednisone caused the
greatest change (drop)
among the drugs/doses. Tri-
Nasal 1600 caused greater
changes than the placebo
and the other two Tri-Nasal
doses (400 and 800). Tri-
Nasal 400 and 800 caused
small changes in peak cortisol
levels. Unlike Tri-Nasal 800,
1600 and prednisone, Tri-
Nasal 400 and the placebo
peak cortisol levels increased
from day 1.



Analysis of Change from Baseline

The following Tables 5 and 6 summarize the sponsor’s statistical results. The
sponsor applied paired-t tests to compare the changes from baseline for each
treatment. Prednisone reduced both AUC and peak cortisol level significantly at day 43
from day 1. The three Tri-Nasal dose levels did not have a significant effect in
changing the above outcome variables. These effects can also be seen from the
magnitude of the changes shown on the above Figures 6 and 7.

Table 5. Changes from Baseline for AUC and Peak Cortisol Levels

Outcome P-values: Changes from Baseline (day 1)
Placebo Prednisone Tri-Nasal Tri-Nasal Tri-Nasal
400 800 1600
AUC >0.05 0.014 >0.05 >0.05 >0.05
Peak >0.05 0.045 >0.05 >0.05 >0.05
Cortisol

Source: Table 5B and Table 6B, Vol 4.15

Analysis of Treatment Effect

Table 6 below shows that, for both AUC and peak cortisol level, at day 1, the
differences among the drug/dose groups were not significantly different.

For AUC at day 43, the differences between prednisone and the other
drug/doses were significant. The differences among the Tri-Nasal doses and the
placebo were not significant.

For peak cortisol at day 43, the difference between Tri-Nasal 1600 and Tri-Nasal
800 and the difference between Tri-Nasal 1600 and the placebo were both significant.
However, the difference between Tri-Nasal 1600 and Tri-Nasal 400 was not significant—-
This does not appear to be consistent with the comparison between Tri-Nasal 1600 and
the placebo and the comparison between Tri-Nasal 1600 and Tri-Nasal 800. This issue
is address below.

Tzhle 8. Pairwise Comparisons for AUC and Peak Cortisol Levels

Cutcome Overall Pairwise Comparison (placebo, prednisone, Day
Effect Tri-Nasal in 400,800, and 1600 pg)
. AUC p=0.247 pairwise differences not significant 1
p=0.005 p<0.05 for prednisone vs others 43

(Table € ccntinues on next page)



Table 6. (Continued)

p=0.031 for placebo vs Tri-Nasal 1600
p=0.041 for Tri-Nasal 800 vs Tri-Nasal 1600

Outcome Overall Pairwise Comparison (piacebo, prednisone:, Day
Effect Tri-Nasal in 400,800, and 1600 pg)
Peak p=0.052 pairwise differences not significant 1
Cortisol
p=0.001 p<0.05 for prednisone vs others 43

Source: Table 5C and Table 6C, Vol 4.15

Reviewer's Comments on Analysis of AUC

in Table 5C, vol 4.15, the sponsor reported the results for pairwise comparisons
for AUC among the drug/doses. The same results also consistently appeared as a
response of July 24, 1996 to the FDA's query on July 22, 1996. In those reports, the

baseline measure was used as a covariate.

Reviewer's Comments on Analysis of Peak Cortisol Level

For peak cortisol level, in the response of August 2. 1996 to the FDA’s query on
August 1, 1996, the sponsor presented the pairwise comparisons for peak cortisol level
at day 43. The results were somewhat different from those on Table 6C, vol 4.15, NDA.

The following Table 7 shows the differences.

Table 7. Report of 8/2/96 and Table 6C, vol 4.15 (Analysis of peak cortiso!)

Source 8/2/96 Report Table 6C, -
Vol 4.15
Placebo vs Prednisone 0.0005 <0.001
Placebo vs Tri-Nasal 400 0.1864 0.116
Placebo vs Tri-Nasal 800 0.9811 0.919
Placebo vs Tri-Nasal 1600 0.0503 0.031
Prednisone vs Tri-Nasa! 400 _ 00113 0.010
Prednisone vs Tri-Nasal 800 0.0023 <0.001
Prednisone vs Tri-Nasal 1600 0.0463 0.040
Tri-Nasal 400 vs Tri-Nasal 800 0.2749 0.130
Tri-Nasa! 400 vs Tri-Nasal 1600 0.5087 0.526
Tri-Nasal 800 vs Tri-Nasal 1600 0.0980 0.041

It appears thzt the sponsor did not include baseline as the covariate for Table 6C, vol
4.15, however, the baseline was included in the 8/2/96 report. The latter seems to be




more appropriate.

Reviewer’s Analyses Based on Unadjusted AUC

Reviewer's Analy$i§ of AUC Change from Baseline

In the responses of 7/24/96 and 8/2/96 to the FDA'’s queries, the sponsor
provided analyses based on the change from baseline instead of using raw AUC and
peak cortisol level as outcome measures. When these new outcome measures were
used, the sponsor argued that the pairwise comparisons lead to identical results. While
analyzing change from baseline, the sponsor still included baseline as the covariate.
Note that when the change from baseline is used as the outcome measure, it is not
necessary to keep the baseline measure as a covariate in the statistical model.

The reviewer's analyzed the change in AUC from baseline. Note that AUC was
calculated based on the total of area A and B shown on Figure 1. The resultant p-
values are compared to the sponsor s in the following Table 8.

Table 8. Analysis of AUC Based on Change from Baseline

Source Reviewer's Sponsor's
Analysis of AUC chg 7/24/96 Report
Prednisone vs Placebo 0.0012 0.0003
Prednisone vs Tri-Nasal 400 0.0082 0.0038
Prednisone vs Tri-Nasal 800 0.0164 0.0034
Prednisone vs Tri-Nasal 1600 0.0200 0.0096
Placebo vs Tri-Nasa! 400 0.4895 0.2815
Piacebo vs Tri-Nasal 800 0.4264 0.6467
Placebo vs Tri-Nasal 1600 ' 0.2731 0.1415
Tri-Nasal 400 vs Tri-Nasal 800 0.8855 0.6041
Tri-Nasal 400 vs Tri-Nasal 1600 0.6899 0.6848
Tri-Nasal 800 vs Tri-Nasal 1600  0.8160 0.3824

This table shows that despite the inappropriateness of the inclusion of the
baseline by the sponsor when change from baseline was used as the outcome
measure, the reviewer's analysis does not alter the conclusion for significance. The
differences in AUC change from baseline were significant between prednisone and the
other drug/dose levels. There were no significant differences among the Tri-Nasal dose
levels and the placebo group.



10
Reviewer's Analysis of Peak-Cortisol Change from Baseline

The reviewer also analyzed the peak cortisol level changes from baseline. The
following Table 9 summarizes and compares the resulits to the sponsor’s 8/2/96 report.

Table 9. Analysis of Peak Cortisol Levels Based on Change from Baseline

Source Reviewer’s Sponsor’s 8/2/96
Analysis of Peak Report
Cortisol Level chg
Prednisone vs Placebo 0.0050 0.0005
Prednisone vs Tri-Nasal 400 0.0183 0.0113
Prednisone vs Tri-Nasal 800 0.0359 0.0023
Prednisone vs Tri-Nasal 1600 0.0910 0.0463
Placebo vs Tri-Nasal 400 0.6434 0.1864
Placebo vs Tri-Nasal 800 0.5419 0.9811
Placebo vs Tri-Nasal 1600 0.2087 0.0503
Tri-Nasal 400 vs Tri-Nasal 800 0.8646 0.2749
Tri-Nasal 400 vs Tri-Nasal 1600 0.4367 0.5087
Tri-MNasal 800 vs Tri-Nasal 1600 05714 0.0980

The reviewer’s analysis, in most cases, is consistent with the sponsor’s, despite
the inclusion of the baseline (into the statistical model) by the sponsor.

According to this reviewer’s analysis, the differences in peak cortisol level were
significant between prednisone and the other drug/dose levels, except that the
difterence between prednisone and Tri-Nasal 1600 was not statistically significant
(p=0.091). With the incorrect inclusion of baseline, the sponsor’s test for this pair of
drugs showed a significant difference (p=0.0463).

There were no significant differences among the Tri-Nasal dose groubs and the
placebo group.
Reviewer's Additional Analyses Based on Adjusted AUC: (AUC*)
Anzlyses Based on Adj * and Peak isol Level”

The foliowing Tables 10 and 11 show the means of AUC* and the means of

Peak Cortisol levels* for the drug/dose levels. For comparison purposes, Table 3 and 4
that show means of unadjusted AUC and unadjusted peak cortisol levels are



redisplayed.

Table 10. Adjusted mean AUC* for cortisol concentration levels

Mean Placebo Prednisone Tri-Nasal 400 Tri-Nasal 800 Tri-Nasal 1600
day 1 181.13 148.36 119.72 170.64 168.44
day 43 186.86 101.67 125.59 153.20 108.05
day 43-day1 574 -46.69 5.86 -17.44 -60.39
Table 3. Mean (unadjusted) AUC for cortisol concentration levels
Mean Placebo Prednisone Tri-Nasal 400 Tri-Nasal 800 Tri-Nasal 1600
day 1 341.2 298.9 310.1 347.8 3113
day 43 3329 189.2 289.7 3324 278.6
change -83 -109.7 -20.4 -15.4 -32.7
Table 11. Adjusted mean peak cortisol levels .
Mean Placebo Prednisone - | Tri-Nasal 400 Tri-Nasal 800 Tri-Nasal 1600
day 1 35.36 30.88 25.04 35.94 32.42
day 43 38.82 23.72 28.56 35.20 2448
day 43-day1 3.45 -7.16 3.52 -0.74 -7.94
Table 4. Mean (unadjusted) peak cortisol levels
Mean Placebo Prednisone Tri-Nasal 400 Tri-Nasal 800 Tri-Nasal 1600
day 1 55.4 49.7 48.8 58.1 50.3
day 43 57.1 347 49.1 57.6 458
change 1.4 -15 0.3 -0.5 4.5

11

According to the comparison between Tables 10 and 3, for prednisone, the magnitude

of change from baseline becomes smaller using the adjusted AUC than using the

unadjusted AUC. Based on the comparison between Tables 11 and 4, for prednisone,
The magnitude of change from baseline also becomes smaller using the adjusted peak
cortisol than using the unadjusted peak cortisol level.

The more informative figures are displayed as Figures 8 and 9 that depict the

changes from baseline for the drug/dose levels.

APPEARS THIS WAY

0

N ORIGINAL
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Figure 8 on the left shows the changes in AUC* from day 1 to day 43 by
treatment groups. Both Tri-Nasal 1600 and Prednisone caused greater change than

Changes from day 1 to day 43
In mean AUC* for cortisol levels

Placebo
Prednisone-10
—
-60 { i Tri-Nasal-400
-70 ﬂ Tri-Nasal-800
-80 [ . Tri-Nasal-1600
-80
-100
-110
-120

AUC_Cortisol
Figure 8. Changes in mean AUC*: day 43 and day 1
compared

t

Changes from day 1 to day 43
In peak cortisol levels*

10
0 e B
-10 =N
-20
-30 -
-40
-50
-60
-70
-80
-90
-100
-110
-120

Placebo

Prednisone-10
Tri-Nasal-400
Tri-Nasal-800
Tri-Nasal-1600

LR TR

Peak_Cortisol

Figure 9. Change in peak cortisol levels: day 43 and day 1 |

compared

the other drugs/dose levels.
The AUC* for the placebo and
Tri-Nasal 400 went up at day
43 as compared to day1. The
AUC™ for the other doses
dropped at day 43 from day 1.

Figure 9 on the left shows the
changes in peak cortisol levels

- from day 1 to day 43 by

treatment groups. All the
drug/dose levels showed little
changes.

Figures 8 and 9 have shown
much less changes from
baseline than the changes
shown on Figures 6 and 7,
page 5.
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This reviewer analyzed the changes from baseline in AUC* and peak cortisol
levels* as outcome measures using ANOVA. The following Table 12 is a summary of
these analyses. All the tests showed that the differences among the treatment groups
were not significant.

Table 12. Analysis of AUC* and Peak Cortisol Levels* Based on Change from Baseline

Source Reviewer's Reviewer's
Analysis of AUC* Analysis of Peak Cortisol Level*
Prednisone vs Placebo 0.2074 0.1866
Prednisone vs Tri-Nasal 400 0.2625 0.2313
Prednisone vs Tri-Nasal 800 0.5156 0.4167
Prednisone vs Tri-Nasal 1600 0.7669 0.9291
Placebo vs Tri-Nasal 400 0.9225 0.9385
Piacebo vs Tri-Nasal 800 0.5991 0.6783
Placebo vs Tri-Nasal 1600 - 0.1216 0.1594
Tri-Nasal 400 vs Tri-Nasal 800 0.6753 0.7414
Tri-Nasal 400 vs Tri-Nasal 1600 0.1616 0.2002
Tri-Nasal 800 vs Tri-Nasal 1600 . 0.3558 0.3714
Conclusion

The reviewer's analyses on the changes (at day 43) from baseline (day 1) in
AUC and peak cortisol level, other than the raw measures for AUC and peak cortisol
level confirmed most (with only one exception) of the sponsor’s analyses:

Unadijusted A

° The differences in AUC changes from baseline between prednisone and |
other drug/dose levels (i.e., Tri-Nasal at 400, 800 and 1600 ug and the
placebo) were statistically sugmf‘ icant.

L The differences in AUC changes from baseline among Tri-Nasal 400, 800
and 1600 and the placebo were not statistically significant.

° Numerically, the AUC decreased at day 43 as compared to those at
baseline, for all treatment groups.

° Prednisone had the largest, and Tri-Nasal 1600 the second largest drop in

AUC at day 43 among the groups. The difference in AUC drop between
the two was significant.

Unadjusted Peak Corti Y
° The differences in peak cortiso! level changes from baseline between
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prednisone and other drug/dose levels were statistically significant, with
one exception--The difference between prednisone and Tri-Nasal 1600
was not significant (p=0.0910).

° The differences in peak cortisol level changes from baseline among Tri-
Nasal 400, 800 and 1600 and the placebo were not statistically significant.
° The peak cortisol levels increased at day 43 from day 1 for the placebo

group. The Tri-Nasal 400 and 800 groups showed little changes.
Prednisone had the largest, and Tri-Nasal 1600 the second largest drop in
peak cortisol levels among the treatment groups. Unlike the analysis of
AUC, the difference between prednisone and Tri-Nasal 1600 was not
significantly different. Note that the sponsor’s test for this pair showed a
significant difference (p<0.05). This instance is the only discrepancy
between this reviewer's analyses and the sponsor’s analyses.

Adjusted A

L The differences in AUC* among the drug/dose: levels were not significant.

Adijusted Peak Cortisol Level

° The differences in peak cortisol levels* among the drug/dose levels were
not significant. -

In summary, analyses using the sponsor-defined formula showed that the use of
prednisone significantly decreased AUC and peak cortisol level at day 43 from day 1,
while no significant decrease in these parameters occurred with the use of Tri-Nasal
(400, 800, and 1600 pg) and the placebo. Analyses using the starting-time adjusted
formula suggested by the reviewing medical officer resulted in a modified conclusion.
That is, the differences among the drug/dose groups were not statistically significant.

/S/

Ted (Jiyang) Guo, Ph.D.
Mathematical Statistician

APPEARS THIS WAY Concur: Steve Wilson, Ph.D. I/Slp{ 1
ON ORIGINAL Team Leader s ot
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HFD-715/SWilson
HFD-715/TGuo
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Appendix 1: SAS output (Analysis based on AUC*)

APPEARS THIS WAY -

ON ORIGINAL
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PEDIX

PP
\rialyses of AUC and Feak Cortisol Levels

KDR 20-120 Study 1-0501, 2
Cortisol levels observed at time=0 were adjusted
& Licring (R period '.' indicates a missing observatien:
Feak
Peak Feak Certiscl
N

EUC Day AUC Day BUC Change Cor%tisol Cortis
fzTranT Fatient 1 43 from Day 1 Day 1 Day 4

[N R I I N )
IR CRRADURVA N A O )

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10



AFPEDIX
NOF 20-120 Study 1-0501, Analyses of RUC and Feak Corrisol Levels

Cortiscl levels observed at time=0 were adjusted

Mezr RUC arnd Peak Cortisol Levels by Treatment Group

Feak Peak
Cortiscl Cortisol

Mean RUC Vean RUC Level Level
TRERT Day 1 Cay 43 Day 1 Day 43
Flacebo 181.13 186.8% 3%.36 36.62
Prednisone-10 145.36 101.67 30.€8 23.72
Tri-Nasal-400 112,72 125,589 25.04 28.56
Tri-Nasal-£00 170.¢€4 153.20 3E.94 35.20
Tri~Nasal-1600 165.44 108.08 32.42 24.4€

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10
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APPEDIX 157
NDA 20-120 Study 1-C501, Analyses of RUC and Peak Cortisol Levels

Cortisol levels cbserved at time=0 were acjusted
frialysis based on raw RUC

General Linear Models Procedure
Class Level Informetion

Class Levels Vzlues

TRERT o] 1234°E¢%
Nurber of cbservations in data set = 28

zz missing values, only 2% observations can be used in this analysis.

APPEARS THIS WAY
ON ORIGINAL )

Source: Sponsor-submitted data listing #10



APPEDIX ~o
NDE 20-120 Study 1-0501, PAnalyses cf AUC and Peak Cortisol Levels

Cortiscl levels cbserved at time=0 were adjiusted
Analysis based on raw AUC -

General Linear Models Procedure

eI enTEnT VEIlzDie: EUT4S
Ttz 93 Sum of Squeres Mean Squace F Value Pr > F
= 5 27762 ,.€3975830 SEE2.767551¢€8 1.78& 0.1€57
I 1% £6270.64524170 2112.80764430
srreTies ToTel 24 £7034.48500000
F-foiare C.V. Root MEE FUIC4E Mzan
PR30 40.94162 25,8528E8272 IZ6.42000000
IiIc: T Type 111 €S Mear. Sgquare F Value Fr > F
=17 4 24434.820C2254 £10E.8300C8ES 1.%¢ [ e
Il 1 721.80219%80 721.60816880 0.23 LEZES
TTNrEIT jory Contrast &% Mean Efqguare F Value Fr > ¥
rez i 17ES3 5287885 17€83,87287586 £.6% C.
rez b 1776.085268¢€69 1776.08268¢€5 0.87 .
[ 1 £327.2E260828 £327.282600,28 1.71 2
[ N b 41.5758764% 41.87557348 0.01 <.
oz : pl TCSE.20741831 T08€.207¢1331 2.27 <
N z 2EE2.874E5590D 2382.874%:290 .82 c.
L z 164%85.02101029 16488.022::102¢ .25 .7
Ti~lls 1 10 02201261 1002.082¢7 361 0,32 .t
.- i 12C0.521534¢€0 120C.581834¢€0 G.38 - -
i 4 86573 £542.514%£573 1.48 .z

BEST POSSIBLE COPY

APPEARS THIS WAY
ON ORIGINAL

Source: Sponscr-subnitted data listing #10



APPEDIX
NDR 20-120C Study 1-0501, Analyses of AUC and Peak Cortisol Levels

Cortisol levels observed at time=0 were agjusted
Analysis based cn RUC change from baseline

2l Linear Mcdels Procedure

Gerer
Class Level Information

Class Levels Values

TREAT & 1234°¢
Nurber of observations in data set = 2§

2I7Z: Dus to missing values, only 25 observaticns can be used in this analysis.

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted cata listing #10



APPEDIX
NDE 206-120 Study 1-0301, Enalyses of AUC and Feak Cortliscl iLevels

%)
¢

Cortiscl levels observed at time=0 wer:s adiusted
Enalysis based on RUC change from baseline .

General Linear Models Procedure

zrznzent Uzolzzle:r TITRUC
I.Izz jug Sum cf Squares Mean Sguare F Value P> ¥
32l . 4 2063€.004191¢€7 5152.00104752 0.59 C.433°0
e 20 1038E5.08120E33 £164.25406042
coreotes Tozed 24 1245£21.085450000
r-Square c.v Roct MSE DIFRUT Mean
1.:£2723 -3287.6201 72.€7317387 -Zo.lERente

Turcs 0T Type III €8 Mezn Sguare F Value Fr > T
It 4 20636€.0C041¢167 5186.002247¢2 0.%¢ [ ACEAN
et Yo CF Contrast &S Mezn Sguare ¥ Value rr > F

b EB1€.40145485 B51€.501484€2 1.70 {

1 €G0E.070CE280 €505.0700€280 1.3z :

1 2275.61112500 2278.6312128900 C.44 .

1 4€£C.2286C000 465.2280000C c.0¢ :

1 50.4€£37121 £G.4£637121 c.01 .

z 14€2.581041587 14£2.5231041€7 .29 i

z 13577.02653639 13877.C0265365¢ 2.€1 z

i C2E.€67854722 LIE.€7E34722 0.1% Z

1 10674.3125€250 163%74.3228€280 2.12 5

I 4641.5C££2086 4651.5C€E5088 C.5& FCE IS

BEST POSSIBLE COPY

APPEARS THIS WAY
ON ORIGINAL

Source: Sponscr-submitted data listing #10



APPEDIX

NDA 20-120 Study 1-0561, Analyses of AUC and Peak Ccrtisol Level

Cortisol levels observed at time=0 were adjusted

LY

Erialysis bezsed on raw peak cortisoi lszvel

General linear Models Procedure
Class Level Infcrrmetion

Class Levels Valtes

TRERT

(34

12345

Nunber of cbkbservations in data set = 26

2 nlzsing values, orly 25 observastions can be used in this analysis.

APPEARS THIS ‘WAY
ON ORIGINAL

Source: Spornscr-subritted data listing #10
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i AEPPEDIX Z}
KDA 20-120 Study 1-0%801, Rrialyses of RUC and Peak Certisol Levels Cl

Cortiscl levels observed at time=0 were adjusted
Frialysis based on raw peak cortisol level

General Linear Mcdzls Frocedure

fTenosnT VirlzDls: TIRW43
t.Tos or Sum of Squares Mzan Sguare F Valus o> F
zzzl 4 ©32.2226£667 233.0E8E891667 2.7 C.Ceoz

rioz 20 181€.53€32333 90.52€516¢€7

Trrzztiz Tozal 24 2748.76500000
m-Iglare C.V. Roct MEE FIEF4E Mean
DLIZBI43 31.45317 : S.830310642 3C.300II0IT
TorTs °T Type III 8¢S Mean Sqguare F Value Fr o> T
=IiT 4 €32.22366€¢7 233.0586G16€7 2.57 T.Ce52
InIr=st Dr Centrast &€ . Mean Square I Vaiue Fro> %
1 €21.870¢8383¢ €21.287(zz385¢ £.F4
1 SE.5£6400000 EE.E€4C0000 C.&e2
1 252.8€7588ke 282.587Lz8¢8¢ 3,22
1 1.4440C000 1.444°0 J c.¢z
: 2EE€.606G2C30 2%¢. 2 I.%€
b 31.392€€6587 31, B c.z¢
1 S60.2€36€€67 gec. 5 £.%7
z G7.8%7€E2EEC €7.¢%¢ ) 1.C8
i 41.61£00000 41.€1¢ 2 C.5¢
z 2E2.37422222 282.3742z2222 Z.s2

BEST POSSIBLE COPY

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10



NDR

rizsing v

’ APPEDIZX
20-120 Study 1-0%501, Analyses of AUC and Peak Cortiscl Levels

Cortisol levels observed at time=0 were adjusted
Fnalysis based on peak cortisol change from baszline

General Linear Mcdels Procedure
Class Level Information

Class Levels Values
TREAT 5 1234°¢
Number of observations in data set = 28

-

alues, only 25 observations can be used in this analysis.

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10
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RARPFEDIX
ND& 20-120 Srudy 1-6501, Rralyses of RUC and Peak Cortisol Levels

Cerriscol levels observed at time=0 were adjusted
Fnalysis based on peak cortisol change from baseline

General Linear Models Procedure

iDenzEnT Vzrlzzle: IITrIi¥

o= 93 Sum cf Squares Mean Square F Value Pr > F

2zl 4 69%.76626567 174.946566¢€7 0.94 0.4637

ror 20 37431.73533333 187.0667€€67

LIrsItes Tozsl 24 4441.52160000

F=Sqzzre C.V. Root MSE DIFPER¥ Mean
{.l87z28¢ -108¢.8515 13.€77956547 -1.24422000

T IF Type 111 S8 Megan Square F Value Fr > F

=7 4 €95.76226£67 174.54¢€5¢6¢€87 0.94 C.4€327

nTrazs or Contrast Sg Msan Sguare F Value Fr >t
1 345.82103030 345.85103230 1.87 G.ie€¢
2 265.18600000 2EE.15660000 1.82 0.2313
i 126.€%3558588 128.65352885 0.€8 0.41¢€7
Z 1.82100000 1.821000C0 0.01 G.sZ2¢cz
M 1.214048485 1.3140484868 6.C1 o g
1 332.18266567 33.152¢€627 T0.1¢ c. 3
z 39¢.74612121 359 22 2.4 C. H
z 20.54422222 20 0.11 G. 4
Z 325.32%00000 328 1.78 ¢ 2
R 156.426865585 1%¢€ C.54 c. 4

BEST POSSIBLE COPY

APPEARS THIS way
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Appendix 2: SAS output (Analysis based on AUC)
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it Fatient 1

APFPFEDIX
NDR 20~120 Study 1-0501, Analyses of AUC and Peak Cortisol Levels

Cortisol levels observed at time=0 were not adjusted

Czza Listing (R period '.' indicates a miscing observaticn)

eak Peak
tiscl Cortiscl
1

RUC Day AUC Day RUC Chang
4 Day 42

3 from Day 1

LR L ad
Do A mn

w o

(SRR SR TN SR S I (N )

3N s

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10
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APPEDIX

NDAR 20-120 Study 1-0501, Rnalyses of RUC and Peak Cortiscl Levels 157
Cortiscl levels observed at time=0 were nct adiusted
Msan RUC and Peak Cortisocl Levels by Treatment Group -
Peak Peak
Cortiscel crzisol
Mean BUC Mzan AUC Level Level
TREAT Day 1 Day 43 Cay 1 Day 43
Placebo 341.23 332.8% £5.3b £7.07
Prsdniscne-10 298.92 18%.19 4%.70 35.66
Tri-Nasal-400 316.12 289.78 4€.94 4%.05
Tri~-Nasal-800 347.76 332.40 £g.C38 £7.60
Tri-Nasal-1600 211.32 276.61 5¢.25 4£.80

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10



AFPEDIX
NDR 20-120 Study 1-0501, ARnalyses of AUC and Pezk Cortisol Levels

Cortisol levels obssrved at time=0 were not adjusted
Prialysis bazsed on raw RUC

ral Linear Models Procedure
Class Level Information

Gerne

Class Levels Values

TRERT S 12245

Number of cbservations in data set = 28

A
|
'

22 =z rmissing values, only 2% observations can be used in this analysis.

N

APPEARS THIS WAY
ON ORIGINAL

Source: Sponsor-submitted data listing #10



APPEDIX
NDR 20-120 Study 1-0801, Analyses of AUC and Feak Cortisol Levels

Cortisol levels obsesrved at time=0 were not adjusted
Fnalysis based on raw RUC

Gereral Lineazr Models Procedure

lzrerndent Varlzoler RBUT4S
Trorcs oF Sum of Squares Mean Sguare F Value Fr > F
‘gzl 5 79475.47412617 15695.05482523 7.78 0.0004
irros 19 38E12.210873€3 2042.74794073
orrezted Tozel z4 1182587.66500000
R-Scuare C.V. Rocot MESE AUT4: Mean
0.ETLER3 15.86192 45.156765914 264.58000000
izuzce T Type III sS Mean Sguare F Value Pr > F
[4 43772.63457€92 10643.15564423 .36 C.0C4¢
Tl i 10533.4145€3¢€7 10533.4145¢63¢7 5.1¢6 C.038C
linTrzzs or Contrast S8 Mean Square F Value ' Fr > F
1 39492.BE€54420 39492.8B8654420 13.33 C.
1 22134.20120169 22134.201201¢€¢ 1¢.8¢4 C.
1 2283C.682581€663 22830.62981€63 11.18 0.
Z 1 1€525.58333622 1€925,.58333622 .29 C.
l 1 2510.12€68923 2510.128¢98523 -1.23 <
= H 442.%6321376 442.5€32137¢ .22 o.
I 1 4606.61775571 480€.61775571 2.38 C
z 1 £67.960225908 £67.8£022208 c.28 0.
: 1 347.08337927 347.06337¢27 0.17 ¢
. 1 1633.733013¢€1 1€33.733C613¢1 0.80 - c.
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APPEDIX
NDA 20-120 Study 1-0E8C1, Pnalyses of RUC and Peak Cortiscl Levels

Cortisol levels observed at time=0 were not adjusted
Rhalysis based on BRUC change from baseline

General Linear Models Procedure
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Summary

The sponsor conducted nine studies from 1988 through 1993 to support the
claim that Tri-Nasal (triamcinolone acetonide) nasal spray solution is safe and effective
in treating seasonal allergic rhinitis.

This review evaluates four of the studies (100-309, 100-204, 100-305, and 0501)
on the efficacy of the drug, based on the intent-to-treat (ITT) patients. Nasacort and
Kenalog served as positive controls in study 100-309 and 100-204, respectively. The
most important results from these four studies are stated as follows.

. Study 100-309, a two-week (1995) study, showed that Tri-Nasal at 200 pg
once daily, 400 pg once daily and Nasacort at 440 pg once daily were
more effective than the placebo for the treatment of seasonal allergic
rhinitis.

. Study 100-204, a four-week (1994) study, demonstrated that Tri-Nasal at
: 400 pg once daily was more effective than Tri-Nasal at 50 pg once daily
and intramuscularly administered Kenalog at 4 mg once weekly.

. Study 100-305, a four-week (1993) study, designed to compare three
dose levels of Tri-Nasal, found that Tri-Nasal at 50 and 200 pg once daily
were statistically superior to the placebo. However, the highest dosed
group (400 pg once daily) did not show a statistical superiority to the
placebo. This finding was not consistent with those from studies 100-309,
100-204, and 0501.

. Study 0501, a four-week study and also the earliest investigation (1988)
among these four studies, concluded that Tri-Nasal at 200 pg twice daily
or 400 g daily was more effective than the placebo in relieving the
following symptoms: sneezing, nasal congestion, itching
nose/throat/palate and red/watery eyes. Also, the patients treated with
Tri-Nasal took significantly less concomitant antihistamines.

This review confirmed that, overall, Tri-Nasal at 200 and 400 pg daily dose was
superior to the placebo in relieving the symptoms of seasonal allergic rhinitis, based on
the observations on the ITT patients. ‘



Introduction

Triamcinolone acetonide (TAA) nasal spray solution (Tri-Nasal) was developed
to treat seasonal allergic rhinitis (SAR). The drug is delivered as a nasal spray. Tri-
Nasal at 200 pg once daily and 400 ug once daily are the proposed market doses. Nine
efficacy studies were conducted: 100-204, 100-305, 4-0501, 0501, 3-0501,
3-05010L, 100-307, 38-050 and 0485. In consultation with the reviewing medical
officer, Dr. Ana Marie Saavedra Delgado, ODEIl, CDER, and based on the importance
of the studies, this statistical reviewer examined the following four studies on the
efficacy aspect on the intent-to-treat (ITT) patients: 100-309, 100-204, 100-305, and
0501. These four studies are briefly described in the following Table 1.

Table 1. Number of Patients

Number of Patients Duration of

Number of Treatment

Protocol Placebo Tri-Nasal Tri-Nasal Tri-Nasal a. Nasacort Centers {(in weeks)

50 pg/daily 200 pg/daily 400 pg/daily  b. Kenalog

100-309 96 NA 94 95 92 (a) 13 2
100-204 73 74 NA 75 74(b) 5 4
100-305 66 68 69 64 NA 6 4
0501 59 NA NA 59 NA 5 4

The numter of centers included in study 100-309 was about twice that in the
other studies; the study period was half that of the other studies. All of these studies
included patients, 18-65 years of age, of both sexes. The breakdown of the number of
patients by center can be found in every appendix at the end of this review.

The time lines of these studies are described in the following Table 2. Study
100-309 was the latest study of the four, while study 0501 was conducted eight years
ago in 1988.

Table 2. Time lines of the Studies

Time line
Protocol
Beginning Ending
100-309 May, 1995 Juty, 1995
100-204 December, 1993 February, 1994
100-305 April, 1993 July, 1993
0501 April, 1988 June, 1988

The stucies were double-blind, randomized, parallel, placebo-controlled,
multicenter studies. Tri-Nasal was delivered as a nasal spray. As indicated in the
sponsor’s protocol, the treatments in study 100-309 were double-blind except that



