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1. ‘Introduction

NDA21-023 has been submitted for approval of cyclosporine 0.05% and 0.1%
ophthalmic emulsions for treatment of moderate to severe keratoconjunctivitis sicca
(KCS). This review will focus on the two pivotal phase III trials: Study 192371-002 and
Study 192371-003.

2. Study 192371-002
2.1 Protocol

This study was a randomized, multi-center, double masked, parallel group, 6 months
study for the comparison of the efficacy and safety of two cyclosporine treatment groups
(0.05% and 0.1% ophthalmic emulsions) and one vehicle group.

The primary efficacy variables in this trial were sum of corneal and interpalpebral
conjunctival staining (scale, 0-15) and ocular surface disease index (OSDI) (a
continuous variable). The secondary efficacy variables are facial expression subjective
scale (scale 1-5), symptoms of dry eye (scale 0-4), Schirmer tear test (with and without
anesthesia, scale 1-5), tear break-up time (a continuous variable), global evaluation of
response to treatment (investigator's evaluation, scale 0-6), treatment success (binary,

- 0-1), use of Refresh (a continuous variable), and responder rate (binary, 0-1).

Assuming that 30% of enrolled patients would be discontinued, a total of 420 patients
were needed to obtain an estimated 300 evaluable patients at 6 months. Given an
expected sample size of 100 per group, the power to detect a 3-grade difference between
treatment groups in the change from baseline for the sum of corneal and interpalpebral
conjunctival staining was greater than 0.86, using a 2-sided Wilcoxon rank-sum test with
an estimated standard deviation of 6.49.

Patients who entered the masked treatment phase were asked to apply the received
medicine twice daily

____ Patients were




evaluated at ., patients would enter

an extended treatment phase of 6 months. The data from the extended study were not
included in this NDA.

“Worse eye” was used for all efficacy variables. Categorical variables, such as Schirmer
values and symptoms, were analyzed by the Cochran-Mantel-Haenszel (CMH) procedure
with modified ridits and stratified by investigator, or by other rank methods, as
appropriate. Continuous variables, such as OSDI and the sum of corneal and
interpalpebral conjunctival staining were analyzed with analysis of variance with
treatment and sites as factors. For each variable, if a difference between the three
treatment groups was found, three pairwise comparison was performed.

2.2 Sponsor’s Report
2.2.a Patient disposition

A total of 405 patients (135 in 0.05% cyclosporine, 134 in 0.1% cyclosporine, and 136 in
vehicle) enrolled in the masked treatment phase. In the intent-to-treat population, 75.6%
(306/405) of the patients completed the entire treatment phase, and 24.4% (99/405) of the
patients discontinued prematurely. Patients disposition in each treatment groups is
summarized in the following table.

0.05% 0.1% Vehicle Overall

cyclosporine cyclosporine o
Enrolled 135 134 136 405
Completer 107(79.3%) 103(76.9%) 96 (70.6%) 306 (75.6%)
Dropouts 28(20.7%) 31(23.1%) 40(29.4%) 99 (24 .4%)
Reasons for
Discontinuation
Lack of Efficacy | 0(0.0%) 0(0.0%) 2(1.5%) 2(0.5%)
Adverse Event 9(6.7%) 1S {(11.2%) 6(4.4%) 30(7.4%)
Other -19(14.0%) 16 (11.9%) 32(23.5%) 67(316.5%)

2.2.b Demographics
The 3 treatment groups were balanced with respect to age, sex, race, iris color, weight,
and height (see Table 1 in Appendix A).

2.2.c Efficacy Results

The following results are based on ITT analysis with last observation carried forward.
The mean values for each variables included in the parentheses are of the changes from
baseline.

Primary efficacy variables:
e Sum of corneal and interpalpebral conjunctival staining showed significant between
group differences at Months 4 and 6, at both visits favoring 0.05% cyclosporine vs




vehicle (-1.91 vs -1.23, P = 0.013 at Month 4 and -2.52 vs -1.77, P = 0.011 at Month 6).
The detailed result is in Table 2 in Appendix A and Figure 1 in Appendix B.

e OSDI score showed significant among group differences at Months 3 and 4. At Months
3 and 4, the differences favored 0.05% cyclosporine vs vehicle (-0.09 vs -0.02, P = 0.019
at Month 3 and -0.10 vs -0.04, P = 0.018 at Month 4). The detailed result is in Table 3 in
Appendix A and Figure 2 in Appendix B.

Secondary efficacy variables:
e Facial expression subjective rating scale showed significant among group differences
at Months 3 and 6, favoring 0.05% cyclosporine vs vehicle at Month 3 (-0.47 vs -0.15, P
= (.021) and 0.1% cyclosporine vs vehicle at both visits (-0.52 vs -0.15, P = 0.010 at
Month 3 and -0.85 vs -0.45, P = 0.011 at Month 6).
¢ Composite symptom score of dry eye showed significant among group differences at
Months 3 and 6, at both visits favoring 0.05% cyclosporine vs vehicle (-2.44 vs -0.98, P =
0.008 at Month 3 and -3.32 vs -1.83, P = 0.029 at Month 6) and 0.1% cyclosporine vs
vehicle (-2.28 vs -0.98, P = 0.042 at Month 3 and -4.03 vs -1.83, P = 0.003 at Month 6).
¢ Investigator’s evaluation of global response to treatment showed significant among
group differences at Months 4 and 6, favoring 0.05% cyclosporine vs vehicle at Month 6
(P=0.024), and 0.1% cyclosporine vs vehicle at Months 4 and 6 (P =0.014 and 0.027). At
Month 6, 71.9% of the patients in the 0.05% cyclosporine group, 71.0% of the patients in
the 0.1% group, and 58.7% of the patients in the vehicle group showed a response to
treatment.
e The responder analysis based on _
,,,,, showed a significant among group difference at Month 6,

favormg 0.05% cyclosporine vs vehicle (P=0.005) and approaching statistical
significance for 0.1% cyclosporine vs vehicle (P = 0.053). At Month 6, responders
comprised 50.0%, 44.2%, and 31.2% of patients in the 0.05% cyclosporine, 0.1%
cyclosporine, and vehicle groups, respectively.

e Average daily Refresh use showed significant among group differences at Month 3
favoring 0.05% cyclosporine vs vehicle (-1.94 vs 0.25, P=0.017).

No significant among-group differences were found in the intent-to-treat analysis for
Schirmer values with or without anesthesia, days without Refresh use and treatment
success.

Per Protocol Analysis
The result of per protocol analysis was numerically (mean and standard deviation) similar

to that of the ITT analysis in primary variables, but no statistically significant difference
was shown due to a smaller sample size.



Subgroup Analysis

Analyses were performed for the following subgroups: severe disease, Sjogren’s
syndrome, age, sex, race, and iris color. There were general similarities in trend between
the intent-to-treat analysis and the subgroup analyses.

3. Study 192371-003

3.1 Protocol

Identical to that of Study 192371-002.
3.2 Sponsor’s Report

3.2.a Patient Disposition

A total of 472 patients were enrolled (158 in 0.05% cyclosporine, 158 in 0.1%
cyclosporine, and 156 in vehicle). In the intent-to-treat population, 77.3% (365/472) of
the patients completed the vehicle-controlled masked treatment phase, and 22.7%
(107/472) of the patients discontinued prematurely. The percentages of patients who
completed were 81.0% (128/158) in the 0.05% cyclosporine group, 72.8% (115/158) in
the 0.1% cyclosporine group, and 78.2% (122/156) in the vehicle group. Patients
disposition in each treatment groups is summarized in the following table.

0.05% 0.1% Vehicle Overall

cyclosporine cyclosporine
Enrolled 158 158 156 472
Completerxr 128(81.0%) 115(72.8%) 122(78.2%) 365(77.3%)
Dropouts 30(19.0%) 43(27.2%) 34 (21.8%) 107(22.7%)
Reasons for
Discontinuation
Lack of Efficacy | 1{(0.6%) 3(1.9%) 1(0.6%) S{1.1%)
Adverse Event 10(6.3%) 14 (8.9%) 7(4.5%) 31(6.6%)
Other 19(12.1%) 26 (15.4%) 26 (16.7%) 71(15.0%)

3.2.b. Demographics

The 3 treatment groups were balanced with respect to age, sex, race, iris color, weight,
and height (see Table 4 in Appendix A).

3.2.c Efficacy Results

The following results are based on ITT analysis with last observation carried forward.
The mean values for each variables included in the parentheses are of the changes from
baseline.




Primary Efficacy Variable

No statistical significances between the treatment groups and vehicle were found in sum
of corneal and interpalpebral conjunctival staining and OSDI. The detailed result is in
Tables 5 and 6 in Appendix A, and Figures 3 and 4 in Appendix B.

Secondary Efficacy Variable
e The responder analysis based or o -
howed a statistically significant among-group difference at

Month 6, favoring both 0.05% (P=.03) and 0.1% (P=.007) cyclosporine vs vehicle. At
Month 6, responders comprised 42.6%, 46.2%, and 29.2% of patients in the 0.05%
cyclosporine, 0.1% cyclosporine, and vehicle groups, respectively.

e Statistically significant among-group differences were found in categorized Schirmer
tear test with anesthesia at Month 6, favoring both 0.05% cyclosporine vs. vehicle (0.36
vs. -0.18, P<0.001) and 0.1% cyclosporine vs. vehicle (0.31 vs. -0.18, P=0.001).

e Statistically significant among-group differences were found in the investigator’s
evaluation of global response to treatment at Month 3, favoring 0.1% cyclosporine
over 0.05% cyclosporine (P=0.018) and vehicle (P=0.025). By Month 6, 65.6% (99/151)
of the patients in the 0.05% cyclosporine group, 64.2% (95/148) of the patients in the
0.1% cyclosporine group, and 66.7% (98/147) of the patients in the vehicle group showed
a response to treatment.

No significant among-group differences were found in facial expression subjective
scale, symptoms of dry eye, Schirmer values without anesthesia, use of Refresh (days
without Refresh use and average daily Refresh use), and treatment success.

Per Protocol Analysis

The result of per protocol analysis was numerically (mean and standard deviation) similar
to that of the ITT analysis in primary variables without showing any statistically
significant among group difference.

Subgroup Analysis

Analyses were performed for the following subgroups: severe disease, Sjogren’s
syndrome, age, sex, race, and iris color. There were general similarities in trend between
the intent-to-treat analysis and the subgroup analyses.

4. Reviewer’s Comment

1. Multiple time points (Months 1, 3, 4 and 6) were studied for efficacy variables in both
Study 192371-002 and Study 192371-003. No multiplicity adjustment procedure was
specified for the results of these time points. This makes the observed significant
differences difficult to interpret. In the table below, for each study, the reviewer listed the
endpoints at which either the cyclosporine .05% group or the cyclosporine .1% group




showed consistent benefit across time and a statistically significant result compared with
vehicle at Month 6. The inconsistency of the results between the two studies is clearly

shown in this table.

- Endpoints Study 192371-002 Study 192371-003
cyclosporine | cyclosporine cyclosporine | Cyclosporine
.05% 1% vs. .05% 1% vs.
vs. vehicle vehicle vs. vehicle vehicle
Primary -
Sum of Comeal and Interpalpebral X
Conjunctival Staining
Secondary
Facial Expression Subjective X
Rating Scale
Composite Symptom Score X X
Investigator’s Evaluation of Global X X
Response to Treatment
Responder Analysis X X X X
Schirmer Tear Test with X X
Anesthesia

2. In Study 192371-002, while the difference between cyclosporine .05% and the
vehicle was statistically significant in the sum of corneal and interpalpebral conjunctival
staining at Month 6 (P= 0.011), the mean difference was 1.75, which was much less than
the clinical significant difference 3 as specified in the protocol.

3. No dose-response relation was shown for the treatment groups in either study. In
Study 192371-002, cyclosporine .05% is numerically better than cyclosporine .1% in
most efficay variables. In Study 192371-003, no consistent result was seen for the
comparison between cyclosporine .05% vs. cyclosporine .1%; at Month 6, vehicle was
numerically better than the two dose groups in the sum of corneai and interpalpebral
conjunctival staining and facial expression subjective rating scores, and was comparable
to the two dose groups in OSDI and symptom severity.

5. Final Conclusion

Studies 192371-002 and 192371-003 did not provide adequate evidence for the efficacy
of cyclosporine .1% and .05%. The results in these two studies were inconsistent (see
Table on page 6). In Study 192371-003, no statistically significant difference was found
in either primary endpoint (sum of corneal and interpalpebral conjunctival staining and
OSDI) between any of the cyclosporine groups and vehicle. In Study 192371-002,
although cyclosporine .05% showed statistically significant improvement over vehicle in
both sum of corneal and interpalpebral conjunctival staining and OSDI at some time
points, these results are difficult to interpret without any pre-specified multiplicity
adjustment procedure, and whether the mean treatment differences between cyclosporine




.05% vs. vehicle for these two endpoints (1.75 for sum of corneal and interpalpebral
conjunctival staining and 0.06-0.07 for OSDI) were clinically significant should also be

considered.
" LauraLu, Ph.D: “‘
Mathematical Statistician
Concur:
/__‘{,,,————/’ . ,o’ q""[:l
Stan Lin, Pn.D. gl

Team Leader
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Figure 1. Sum of Corneal and Interpalpebral
Conjunctival Staining (Study 192371-002)
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Figure 2. OSDI (Study 192371-002)
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Figure 3. Sum of Corneal and Interpalpebral
Conjunctival Staining (Study 192371-003)
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Figure 4. OSDI (Study 192371-003)
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