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Amendment

NDA 21-023

Medical Officer’s Review #9

Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and

Route of Administration:

Reviewer’s Comments:

Revised labeling based on previous review, discussion with the applicant, discussion

Submissions: December 20, 2002

Review Completed: December 23, 2002

Restasis

Cyclosporine ophthalmic emulsion, 0.05%

Allergan, Inc.

2523 Dupont Drive
P.O. Box 19534

Irvine, CA 92623-9534

immunomodulator

ophthalmic emulsion for topical ocular
administration

berween ODEV and the Division, and a corrected package insert transmitted by the

applicant on December 20, 2002.

The applicant proposes inserting the word “topical” before “anti-inflammatory” in the

Clinical Evaluations and Indications and Usage sections of the label.

This is acceptable.
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Recommendations:

It 1s recommended that NDA 21-023 be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporine
ophthalmic emulsion) 0.05% to increase tear production in patients whose tear production

15 presumed to be suppressed due to ocular inflammation associated with
keratoconjunctivitis sicca.

There are no recornmendations for additional postmarketing studies.

William M. Boyd, M.D.
Medical Officer

NDA 21-023

HFD-550/Div Files
HFD-550/MO/Boyd
HFD-530/Dep Director/Chambers
HFD-725/3tat/LuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/Chem TL/Ng
HFD-550/PM/Gorski
HFD-550/PharmTox/Mukherjee
HFD-550/Pharm Tox TL/Yang
HFD-880/ Biopharm TL/Bashaw

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Review #9




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
William Boyd

12/23/02 10:27:00 AM
MEDICAL COFFICER

Wiley Chambers
12/23/02 03:29:14 PM
MEDICAL OFFICER



Medical Officer’s Review of NDA 21-023

NDA 21-023

Medical Officer’s Review #8
Proposed Tradename:

Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Dosage Form and
Route of Administration:

Reviewer’s Comments:

Amendment

Submissions: September 7, 2001
April 23, 2002
June 17, 2002
July 11, 2002
September 6, 2002
November 15, 2002
December 16, 2002

Review Completed: December 19, 2002

Restasis

Cyclosponine ophthalmic emulsion, 0.05%

Allergan, Inc.
2525 Dupont Dnive
P.O. Box 19534

 Trvine, CA 92623-9534

immunomodulator

ophthalmic emulsion for topical ocular
administration

Revised labeling is based on further discussion within the Division on December 19,

2002, regarding the Clinical Pharmacology, Clinical Evaluations, and Indication and
Usage sections and subsections of the labeling.
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Recommendations:

It 1s recommended that NDA 21-023 be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporine
ophthalmic emulsion) 0.05% _ o T

T e e T A e i e et o b b e
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There are no recommendations for additional postmarketing studies.

William M. Boyd, M.D.
Medical Officer

NDA 21-023

HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers
HFD-725/8tat/LuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/Chem TL/Ng
HFD-550/PM/Gorski
HFD-550/PharmTox/Mukherjee
HFD-550/Pharm Tox TL/Yang
HFD-880/ Biopharm TL/Bashaw

Medical Officer’s Review of NIDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Review #8




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

William Boyd
12/20/02 02:42:36 PM
MEDICAL OFFICER

Wiley Chambers
12/20/02 03:26:37 PM
MEDICAL OFFICER



Medical Officer’s Review of NDA 21-023

Amendment
NDA 21-023 Submissions: December 16, 2002
Medical Officer’s Review #7 Review Completed: December 16, 2002
Proposed Tradename: Restasis
Generic Name: Cyclosporine ophthalmic emulsion, 0.05%
Spensor: Allergan, Inc.
2525 Dupont Drive

P.0O. Box 19534
Irvine, CA 92623-9534

Pharmacologic Category: immunomodulator

Proposed Indication:

Dosage Form and

Route of Administration: ' ophthalmic emulsion for topical ocular
administration

Submitted:

Revised labeling based on previous review, discussion with the applicant, and a clean-
corrected package nsert transmitted by the applicant on 12/16/02.

Reviewer’s Comments:

Two labeling comments appearing in the Chemist's review, dated 12/13/02 12:12:56 PM
in DFS, were not included in the final drug product labeling.

1) Under Description, “The amount as — , should replace 0.05% for cyclosporine.”

The proportion of the active ingredient, cyclosporine, is acceptable per CFR 201.100
(b)(4).

2) Under How Supplied, “The word vial should be replaced by -—— as the latter is the

description for a sealed container as per C-DRR-00907, Package Type, CDER Data
Standards Manual.”

Disagree. Per the CDER Data Standards manual, the proposed single-use LDPE
container is a vial ("'A container designed for use with parenteral drug products”).
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i Recommendations: T4 b
U023
It is recommended that NDA —  be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporine
ophthalmic emulsion) 0.05%

s,
s sm——

- - ‘\'_-—H

There are no recommendations for additional postmarketing studies.

William M. Boyd, M.D.
Medical Officer

NDA 21-023

HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers
HFD-725/Stat/LuHo
HFD-805/Micro/Riley
HED-550/Chem/Tso
HFD-550/Chem TL/Ng
HFD-550/PM/Gorski
HFD-550/PharmTox/Mukherjee
HED-550/Pharm Tox TL/Yang
HFD-880/ Biopharm TL/Bashaw

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Review #7
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MEDICAL OFFICER
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=T Medical Officer’s Review of NDA 21-023
Office of Drug Safety Consultation

NDA 21-023 Submission: December 11, 2002
Medical Officer’s Review #6 Review Completed: December 11, 2002
Proposed Tradename:; Restasis

Generic Name: Cyclosporine ophthalmic emulsion, 0.05%
Sponsor: Allergan, Inc.

2525 Dupont Drive
P.0. Box 19534
Irvine, CA 92623-9534

Pharmacologic Category: immunomodulator

Proposed Indication:

P i * s IR s .

Dosage Form and

Route of Administration: ophthalmic emulsion for topical ocular
administration

Submitted:

Submitted 1s a Office of Drug Safety memorandum in response to a November 19, 2002
request from the Division of Anti-inflammatory, Analgesic, and Ophthalmologic Prug
Products for a re-review of the proprietary name, Restasis.

In response 1o a previous consultation to the Office of Post-Marketing Drug Risk
Assessment (response received August 28, 2000), OPDRA stated it had no objections to
the use of the proprietary name, Restasis. Recommendations for labeling revisions were
made to minimize potential errors with the use of this product.

Office of Drug Safety Comments:

Based upon review of the revised package insert labeling, DMETS acknowledges that
packaging the product in single-use containers and labeling them as single-use addresses
the concern surrounding the =™ - described in Appendix A (A.2.a. and
A.2.b.). However, it appears that 0.4 mL is more than the amount needed for a single
dose. The estimated volume required for two drops based on 15-20 drops per milliliter
15 0.1 — 0.13 mL. Therefore, there is a risk that patients may save the vial and use the
remaining drug in the interest of saving money. The risks of using the drug beyond the
single dose needs to be clearly communicated to practitioners, patients and caregivers



i
B

especially since the product does not contain a preservative. Another way to minimize

thus risk is to use the least amount of overfill beyond the volume needed for two drops.

Additionally, if space permits, we recommend that the terminology = eessms——
~= be added to the labels and labeling.

Medical Officer’s Comments:

Single-use, unpreserved topical ophthalmic drug products uniformly contain a volume _
exceeding the amount needed for a single dose (including overfill).

Because of the material properties of the LDPE vial, this additional volume assists the
patient in administering the correct amount of drug product. The additional volume is
also required for product stability.

With every single-use, unpreserved product there is the risk that patients may save the
vial and use the remaining drug ar a later time. The risks of using the cyclosporine
ophthalmic emulsion single-use vial beyond the single dose is adequately communicated
io practifioners, patients and caregivers within the Restasis package insert:

The emulsion from one individual single-use vial is to be used immediately after

opening for administration to one or both eyes, and the remaining contents should
be discarded immediately after administration.

Do not allow the tip of the vial to touch the eye or any surface, as this may
contaminate the emulsion.

The Restasis tray label is marked ¥

R S G Th e AR gt e AR 7"-

S N X 7T/ 15 (17

e T ‘Bofh Iray ]abe[ ar:d‘ Elaikiaas Sl

~— indicate the drug product i<
Office of Drug Safety Comments:

Since the initial review, DMETS identified two additional proprietary names with
potential for confusion with Restasis since we conducted our initial review. However,

DMETS does not anticipate that these product names will cause confusion in the US
marketplace at this time.

Medical Officer’s Comments: Agree.
Office of Drug Safety Comments:

Regarding consultation Appendix A (Labeling, Packaging and Safety Related Issues from
Initial ODS (OPDRA) Consult: .

Medical Officer’s Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
Review #6



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
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We have safety concerns with the packaging of this product in a low-density
polyethylene (LDPE) container. In particular, these concerns relate to the Iabeling that
appears on the flange. This labeling should be clear and distinctive, since this type of

packaging is being utilized in the manufacturing of other drug products. We also
recommend that the  ——— ————""""" _ | since the product will

be loosely stored in bins within the institutional setting.

Some of the products that are packaged in a like fashion include nonprescription

ophthalmic lubricants and are utilized by the same patient population. These products
inchude the following: AquaSite, Bion Tears, Celluvisc, Hypo Tears PF, Preservative
Free Moisture Eyes, Refresh, Refresh Plus, OcuCoat PF, and Tears Natural Free. The
possibility exists for a patient or health care provider to confuse one product with the

other. The patient would then receive an underdose or overdose of Restasis in the
process.

Confusion between other non-ophthalmic products on the market in the U.S. that are
packaged in LDPE containers has been documented in numerous reports to the FDA.
These products are generally pulmonary inhalation solutions from various manufacturers
and include the following generic substances: albuterol sulfate 0.083% inhalation
solution, sodium chloride inhalation sclution, and ipratropium bromide 0.02% inhalation
solution. Although the, volume of these products is generally larger (2.5 to 3 mL) than
the single-use ophthalmic droppers proposed for Restasis (0.4 mL}, it is possible that
these products could be confused with Restasis, or vice versa.

Medical Officer’s Comments:

The LDPE vial will be with, o T

s —g—

The proposed labeling on the Restasis vial is clear and distinctive. The proposed
packaging of the tray and physician sample carton is clear and distinctive.

Unlike the nonprescription ophthalmic lubricants packaged in a like fashion, Restasis is
a white, opaque emulsion. There is no perceived additional risk to the indicated
population from the use of a nonprescription ophthalmic lubricant. Based on the safety
profile of Restasis, there is no perceived safety risk from the inadvertent use of Restasis in
the population utilizing nonprescription ophthalmic lubricants.

The volume and packaging of non-ophthalmic products on the market in the U.S, is unlike
the proposed packaging of the Restasis vial, carton, or tray. Again, the proposed
labeling on the Restasis vial is clear and distinctive; the proposed packaging of the tray
and physician sample carton is clear and distinctive.

Medical Officer’s Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
Review #6




= The phrase
Some clarification should be provided regarding the following issues.

’ is quite restrictive and could be confusing to the user.

How many doses or drops will each vial deliver? If more than two drops are
deliverable, then the statement above seems to imply that e

e S

Pt - ——

e B
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wmwnae _according to the statement above, if strictly adhered to by the
user.

Medical Officer’s Comments:

The phrase is no longer found in the package insert, Restasis vial,

rayor = It has been replaced, where appropriate with* ~~—~

i . " or* These phases are
intentionally more restrictive than ¥ cosamm—————,

In the interest of economy and conserving the drug product, it also seems likely
that a patient be will inclined to use the remainder of the dropper, if the dosing is
close to a 12-hour interval. Given the nature of cyclosporin (sic) therapy in an
ophthalmic, preservative-free solution, can a local infection result from droppers
used within, for example, 13 hours? Because the stated time to expiration of the

product is the same as the dosing interval, significant confusion and misuse seem
hkely.

Medical Officer’s Comments:

. N . P r————C
See previous comment regarding ' e
Again, with every single-use, unpreserved product there is the risk that patients may save
the vial and use the remaining drug at a later time. The risks of using the cyclosporine
ophthalmic emulsion single-use vial beyond the single dose is adequately communicated
fo practitioners, patients and caregivers within the Restasis package insert:

The emulsion from one individual single-use vial is to be used immediately after

opening for administration to one or both eyes, and the remaining contents should
be discarded immediately afier administration.

Do not allow the tip of the vial to touch the eye or any surface, as this may
contaminate the emulsion.

\
The Restasis tray label is marked ' —————"== > and* — : }

” " The - s marked
—— " Both tray label anc ————

- Indicate the drug product is "

Medical Officer’s Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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We have some concerns with the description of this package as a “vial”.

Medical Officer’s Comments:

Per the CDER Data Standards manual, the proposed single-use LDPE container is a
vial.

The ) 1s absent from the vial label (see 21 CFR 201.51).

Medical Officer’s Comments:

The container is a single-use vial, meant to deliver a single to drop to each eye.

On the tray label, revise ~Staternent to read: . T

Medical Officer’s Comments:

In the clinical trials performed by the applicant in support of the efficacy und safety of
the drug product, dosing took place approximately 1.2 hours apart.
/. .

This reviewer does not agree that the suggested revision (0 1he s mesam === {5
appropriate.

We suggest substitution of the word “ ~— - for the Greek “pL”, as y[L] 1s frequently
mistaken for m{L}], particularly with scripted instructions.

Medical Officer’s Comments:

This reviewer does not agree that the suggested substitution of the word '~ ' for the

Greek “ulL” is appropriate. There could be no substitution of Restasis witha ——
concentralion since none exits.

Topical ophthalmic prostaglandins are expressed in microliter concentrations with

Under How Supplied, delete the phrase “fill in 0.9 mL LDPE vial”, as inclusion of the
empty container size frequently creates confusion over the actual contents and has

resulted in medication errors on numerous occasions.

Medical Officer’s Comments:

The How Supplied section of the labeling accurately describes the packaging of the
product:

Medical Officer’s Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
Review #6




RESTASIS™ is packaged in single use vials. Each vial contains 0.4 mL fill in a

0.9 mL LDPE vial; 32 vials are packaged in a polypropylene tray with an
aluminum peelable lid.

All topical prescription ophthalmic products are similarly described. Since the LDPE
vial is a sealed container for single-use, it is unclear how confusion over its contents

could result in a medication error.

Recommendations:

It 1s recommended that NDA 21-023 be approved with the labeling revisions listed in this

Medical Officer’s Review#5 dated December 1, 2002.

The application supports the safety and effectiveness of Restasis (cyclosporine

ophthalmic emulsion) 0.05%

R B e e — L

There are no recommendations for additional postmarketing studies.

William M. Boyd, M.D.
Medical Officer

NDA 21-023

HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers
HFD-725/Stat/I.uHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/Chem TL/Ng
HFD-550/PM/Gorski
HFD-550/PharmTox/Mukherjee
HFD-550/Pharm Tox TL/Yang
HFD-880/ Biopharm TL/Bashaw

L ap——————...

Medical Officer’s Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.03%
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Medical Officer’s Review of NDA 21-023

Amendment and
Safety Update
NDA 21-023 Submissions: September 7, 2001
April 23, 2002
June 17, 2002
July 11, 2002
September 6, 2002
November 15, 2002
Medical Officer’s Review #5 Review Completed: December 13, 2002
Proposed Tradename: Restasis
Generic Name: Cyclosporine ophthalmic emulsion, 0.05%
Sponsor: Allergan, Inc.

2525 Dupont Drive
~ P.O. Box 19534
Irvine, CA 92623-9534

Pharmacologic Category: mmmunomodulator

Proposed Indication: o

Dosage Form and

Route of Administration: ophthalmic emulsion for topical ocular
administration

Submitted:

Responses dated September 7, 2001, April 23, 2002, June 17, 2002, July 11, 2002,
September 6, 2002, and November 15, 2002, to items identified in the approvable letter

dated March 25, 2000, for NDA 21-023 Restasis (cyclosporine ophthalmic emulsion)
0.05%.

Submitted in the November 15, 2002 submission is a revised draft labeling, revised

annotated labeling, and safety updates for Studies 192371-005, 192371-501, and 192371-
503.
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Overview of the Sponsor’s Clinical Response:

This response presents study data from an analysis of the two Phase 3 studies 192371-002
and 192371-002 in support of NDA approval. The analysis is for patients who achieved
an increase in Schirmer wetting scores of = 10 mm at the six-month timepoint.

Also submitted, at the agency’s request, is a responder analysis of Allergan study
192371-501 (Europe} and Allergan study 192371-503 (Europe).

Validation of the clinical relevance of this clinical sign (increase in Schirmer wetting
scores of > 10 mm at the six-month timepoint) is provided.
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Validation of the Clinical Relevance of the Clinical Sign:

The sponsor has reviewed available databases to validate clinical relevance of proposed
clinical sign (increase in Schirmer wetting scores > 10 mm at the six-month timepoint).

Per the sponsor, subjects with lower Schirmer scores have more disability due to dry eye
and more ocular surface staining.

These databases included the Henry Ford Heath System validation study of the OSDI

(Ocular Surface Disease Index), Allergan study 192371-501 (Europe), and Allergan study
192371-503 (Europe).

Table 1: Validation — Schirmer Score as Clinically Relevant Endpoint

HFHS (OSDI)! 192371-503"
! Group t | Group 2 | Group 3 | p-value | Group 1 | Group 2 | Group 3 | p-value
| <Smm | 6-10 >11 <Smm | 6-10 211
N=36 | N=43 | N=58 N=110 | N=69 | N=47
| OSDI symptom 0.3 0.27 0.16 0.004 0.38 0.31 0.30 0.025
i subscale
| OSDI overall 0.24 0.24 0.14 0.013 0.44 0.37 0.35 0.044
score
Corneal Staining 1.67 1.12 0.72 0.028 1.9 1.2 09 < 0.001

! analyses performed on da'la obtained at single visit
)
" analyses performed on data obtained at week 24

Reviewer’s Comments:

Both the OSDI symptom subscale and the OSDI overall score are statistically
significantly lower in subjects with Schirmer wetting scores of 2 11 mm. There are also

statistically significantly lower corneal staining scores in subjects with Schirmer wetting
scores of = 11 mm.

Table 2: Correlation coefficients with confidence intervals for validation analyses on
HFHS and 192371-503

HFHS (OSDI) 192371-503

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

< Smm 6-10 =11 < 5mm 6-10 211

N=20 N=28 N=89 N=110 N=69 N=47
OSDI symptom -0.131 -0.237 -0.045 0.034 -0.088 0.032
subscale (-0.54,0.33) | (-0.56,0.15) | (-0.25,0.16) | (-0.15,022) | (-0.32,0.15) | (-0.26, -0.03)
OSDI overall -0.303 -0.060 0.001 0.063 -0.104 0.008
score (-0.66, 0.16) | (-0.42,0.32) § (-0.21,0.21} | (-0.13,0.25) | {-0.33,0.14) | (-0.27, -0.02)
Corneal Staining -0.332 -0.003 -0.080 -0.1158 -0.007 -0.166

(-0.68,0.13) | (-0.38,0.37) | (-0.28,0.13) | (-0.30,0.07) | (-0.24, 0.23) | (-0.43, 0.13)

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Reviewer’s Comments:

None of the submitted correlation coefficients approach I (or --1), and based on the
confidence intervals provided, very few of the coefficients reach statistical significance.

Table 3 summarizes additional analyses from the sponsor showing the percentage of
subjects with a corneal staining score of 0, grouped by absolute values of Schirmer, in the

ITT population excluding ocular anti-inflammatory drugs and punctal plugs for 192371-
002, -003, -501, -503.

If an increase in Schirmer score above 11 mm were clinically relevant, these groups
should show less ocular surface staining in 192371-002, -003, -501, -503.

[Note: responders here are patients who achieved an increase in Schirmer wetting scores
= 10 mm at the six-month timepoint.]

Table 3: Corneal Staining at Month 6
Percent of Patients with a Corneal Staining Score of Zero

192371-002 192371-003
Corneal Staining | Group | | Group 2 | Group 3 | p-value | Group ! | Group2 [ Group 3 | p-value
< S5mm 6-10 [ =11 < 5mm 6-10 211
N 146 39 77 0.005 234 93 57 <0.001
Mean 2.2 1.8 1.6 2.1 1.4 i.1
Responder’ 12 1 11 0.301 34 22 16 0.022
(8%) (12%) (14%) {(15%) (24%) {28%)

T T : - )
responder analysis is the number (percent) of patients with a comneal staining score of 0 at month 6

192371-501 192371-503
Corneal Staining | Group 1 | Group 2 | Group 3 | p-value | Group [ | Group 2 | Group 3 p-value
< 5mm 6-10 =11 < 5Smm 6-10 >11
N 244 69 32 <0.001 103 53 | 29 <{.001
Mean 2.3 1.7 1.6 2.0 1.2 0.7
Responder' 16 11 12 <0.00t 16 17 12 0.005
(7%) {16%} (38%) (16%7) (32%) (41%)

T . . . ..
responder analysis is the number (percent) of patients with a comeal staining score of 0 at month 6

Reviewer’s Comments:

Three of the clinical trials demonstrated statistical significance in the number
(percentage) of patients with a corneal staining score of 0 at month 6 when subjects are
grouped by absolute values of Schirmer. The remaining trial demonstrates a trend
Jfavoring less corneal staining when Schirmer’s is =11 mm at month 6.

{Note: responders here are patients who achieved a corneal staining score of 0 at month

6]

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Responder Analysis:

Table 4: Responder Analysis - Menth 6 — 192371002, -003

192371-002 192371-003
0.05% 0.1% vehicle | p-value | 0.05% 0.1% vehicle | p-value
cyclo cyclo cyclo cyclo
ITY 20117 ) 1113 | 117109 | 014735 | 16/137 | 1H/13] 2/134 | 0.00659
(17%) {10%) (10%) {12%) (8%) {1%)
ITT - Anti- 10/109 | 10/106 &/97 0.04825 | 15/129 | 117125 | 2/130 | 0.00767
Inflammatory Rx (18%) (9%) (8%%) (12%) (9%) (2%)
and Plugs
Sjogrens 8137 2136 2/35 0.01920 5/57 2/46 0/54 1 0.06704
(22%) {6%) {6%) (9%) {4%) {0%)
Sjogrens - Anti- 8/34 1/32 1/31 0.00823 5/53 2/43 0/52 | 0.04907
Inflammatory Rx {24%) (3%) (3%) (9%} {5%) {0%)
and Plugs

Reviewer’s Comments:

Specific dry eye populations are identified and analyzed for patients who achieved an
increase in Schirmer wetting scores = 10 mm at the six-month timepoint (responders). In

Table 1, all of the populations trend towards higher responder rates for the 0.05%
cvclosporine treatment group.

In two of the groups (ITT — anti-inflammatory Rx and punctal plugs and Sjogrens - anti-
inflammatory Rx and punctal plugs), the responder rates are statistically significant
Savoring 0.05% cyclosporine in both trials.

Table 5: Responder Analysis - Month 6 — 192371-501, -503

192371-501 192371-503
0.05% 0.1% vehicle p-value 0.05% Refresh p-value
cyclo cyclo cyclo
ITT - Anti- 7109 9/120 4/116 0.41295 11/93 7i93 0.53511
Inflammatory Rx (6%0) (8%) (3%) (12%) (8%} .
and Plugs

Reviewer’s Comments:

The responder analyses of 192371-501 and 192371-503 (Table 2} do not achieve

statistical significance for the specific dry eye population ITT — anti-inflammatory Rx and
punctal plugs. The sample sizes are small.

There is a trend towards higher responder rates for the 0.05% cyclosporine treatment
groups.

Although —501 and -503 analyses did not achieve statistical significance, the responder
analyses are supportive of the findings in —-002 and -003.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Safety Update

Information contained in this safety update is cornparable to previous safety information
reviewed for the original NDA.

The most commmon adverse event following the use of this drug product is ocular buming
(17%). Other events reported in 1% to 5% of patients include conjunctival hyperemia,
discharge, epiphora, eye pain, foreign body sensation, pruritus, stinging, and visual
disturbance (most often blurring).

Original conclusions regarding the safety of 0.05% cyclosporine ophthalmic emulsion in
the ~——— are not altered.

L
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Conclusions:

1) A clmcally relevant, dry eye population (ITT - ocular anti-inflammatory Rx and
punctal plugs) demonstrated statistically significant differences in responder rates for
the number of patients who achieved an increase in Schirmer wetting scores 2 10 mm
at the six-month timepoint in 192371-002 and —003.

Although —501 and -503 analyses did not achieve statistical significance, the
responder analyses are supportive of the findings in —002 and —-003.

2) Regarding validation of this clinical sign:

Both the OSDI symptom subscale and the OSDI overall score are statistically
significantly lower in subjects with Schirmer wetting scores of 2 11 mm in the
validation studies. There are also statistically significantly lower corneal staining
scores in subjects with Schirmer wetting scores of > 11 mum in the validation studies.

2} Allergan has successfully demonstrated that the clinical sign (increase in Schirmer
weltting scores = 10 mm at the six-month timepoint) is clinically relevant. Lower
Schirmer scores seem to have more disability due to dry eye and more ocular surface
staining. /

4) Original conclusions regarding the safety of 0.05% cyclospori

ne ophthalmic emulsion
n -

S—— = are not altered.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Recommendations:

It 1s recommended that NDA 21-496 be approved with the labeling revisions listed in this
review.

The application supports the safety and effectiveness of Restasis (cyclosporine
ophthalmic emulsion) 0.05% ~————

R,

T ————

There are no recommendations for additional postmarketing studies.

William M. Boyd, M.D.
Medical Officer

NDA 21-023

HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers
HFD-725/Stat/LuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/Chem TL/Ng
HFD-550/PM/Gorski
HFD-550/PharmTox/Mukherjee
HFD-550/Pharm Tox TL/Yang
HFD-880/ Biopharm TL/Bashaw

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Medical Officer’s Review of NDA 21-023

Amendment

NDA 21-023 Submission: 10/3/00
Medical Officer’s Review #4 Review Completed:  10/5/00
Proposed Tradename: Restasis
Generic Name: Cyclosporine ophthalmic emulsion, 0.05%
Sponsor: Allergan, Inc.

2525 Dupont Drive

P.O. Box 19534

Irvine, CA 92623-9534
Pharmacologic Category: Immunomodulator

Proposed Indication:

T ks iiliamn

Dosage Form and

Route of Administration: Ophthalmic emulsion for topical ocular
administration

Submitted:

Response dated October 3, 2000, to items identified in the approvable letter dated March
25, 2000, for NDA 21-023 Restasis (cyclosporine ophthalmic emulsion) 0.05%.

Sponsor’s Clinical Response Overview:

This response presents study data from a keratoconjunctivitis sicca subpopulation at high
risk for more severe disease to demonstrate that studies 192371002 and —003 are
replicative and that 0.05% cyclosporine ophthalmic emulsion is effective.

To demonstrate replication in the two Phase 3 studies and to demonstrate the efficacy of
0.05% cyclosporine emulsion, Allergan has performed new analyses beyond the 6-month
ITT analyses originally submitted in NDA 21-023.



A clinically relevant keratoconjunctivitis sicca subpopulation consisting of two
subgroups has been defined:

1) Sjbgren’s patients and patients with other autoimmune connective tissue diseases
2) Women 65 years of age or older

This subpopulation excludes patients with major protocol violations mcluding the use of
topical ocular corticosteroids.

Reviewer’s Comments:
Significant protocol violations included:

I} prohibited diseases (severe acne rosacea, severe migraine, Grave's disease)
2) prohibited surgeries during study

3) use of prohibited medications for surgeries

4) use of prohibited ocular ointments, pilocarpine, ocular NSAID, beta-blocker, or
ocular steroids. T

Analyses were limited to presenting the proportions of patients with zero severity score
for one sign (temporal comeal staining) and one symptom (blurred vision) at Month 6.

Description of Patients in the High-Risk Patient Subpopulation:

There are no statistically significant differences in the subpopulation demographic

vanables between treatment groups for age, age-by-group, sex, race, or iris color in
studies 192371002 and - 003.

Table 1 - Numbers of Patients in the High-Risk Patient Subpopulation

Study 192371-002 Study 192371-003
Treatment Group Subpopulation | Original Intent-to- Subpopulation Original Intent-to-
Treat Population Treat Population
0.05% Cyclosporine 57 135 73 158
0.1% Cyclosporine 52 134 76 158
Vehicle 48 136 68 156

Across both studies, 374 (43%) of the original 877 ITT patients were retained in the high-

risk subpopulation of patients. This subpopulation contains less than half of the patients
enrolled in each study.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 3, 2600



Table 2 — Disease History of the High Risk Patient Subpopulation
(subjects could appear in more than one disease category)

Study 192371-002 Study 192371-003
0.05% | 01% | Vehice | 0.05% | 01% | Vehicle

CsA CsA CsA CsA

n=57 n=52 | n=48 0=73 n=76 n=68
Post-mencpausal 37 (65%) | 30(58%) | 30 (63%) | 40 (55%) | 44 (58%) | 35 (52%)
Sidgren’s Syndrome 31(54%) | 33 (64%) | 27 (56%) | 46 (63%) | 40 (52%) | 48 (71%)
Rbeumatoid Arthritis 8(14%) | 10(19%) | 8(17%) | 11(15%) | 12(16%) | 9 (13%)
Scleroderma 2(4%) | 12%) | 0% | 1% | 0©%) | 1(2%)
Systemic Lupus Erythematosis |y (305) | 6(11.5%) | 6(13%) | 7(10%) | 8(11%) | 2(3%)
Sarcoidosis 0(0%) | 000%) | 12%) | 0(0%) | 0% | 0(0%)
Felty’s Syndrome 0(0%) | 0% | 0% | 0(0%) | 101%) | 0(0%)
Connective tissue disease 0 (0%) 0 (0%) 0 (0%) 1(1%) 0 (0%) 0 (0%)
Crest’s syndrome 12%) | 0% | 0% | 0% | 00% | 0%

Inflammatory Bowel Disease 1(2%) 0 (0%) -0 (0%)

00%) | 0(0%) | 0(0%)

Table 3 - Numbers of Patients in the High-Risk Patient Subpopulation by Sex

Study 192371-002 Study 192371-003
Treatment Group Men Women Men Woemen
0.05% Cyclosporine 5 {9%) 52 (51%) 5 (7%) 68 (93%)
0.1% Cyclosporine 3 6%) 49 (94%) 1 (1%) 75 (99%)
Vehicle 3 (6%) 45 (94%) 6 (9%) 56 (91%)

Reviewer’s Comments:

the original keratoconjunctivitis population.

Statistical Methods:

Although selected post-hoc, the selection of this subpopulation of patients and the
resultant analysis are not fundamentally flawed. The selection criteria used to describe
the subpopulation are sound, reasonable, and relevant clinically.

There are, however, a very small number of male patients remaining in each Study versus

A subgroup analysis was performed for patients with keratoconjunctivitis sicca in the
high-risk subpopulation. As described in the original submission for NDA 21-023, for
efficacy variables collected on both eyes, a “worse”™ eye was selected.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 3, 2000




As month 6 has been identified as the primary time point, only the month-6 results are
presented here. Within the high-risk subpopulation, those patients have been evaluated
where the sign or symptom was zero at the month 6 time point.

Reviewer’s Comments:

The alpha value of 0.05 must be lowered to account Jor the number of comparisons being
performed. The Bonferroni correction (a conservative multiple-comparison correction
used when several independent statistical tests are performed simultaneously) sets the

alpha value for the entire set of n comparisons equal to o by taking the alpha value for
each comparison equal to o / n.

In this case: o./ n=0.05/2 =0.025. Both an objective sign and a subjective symptom of
dry eye must demonstrate significance at o. = 0.025.

Staining

Results are shown below for Temporal Cbnjunctival Staining. There is a statistically
significant difference in the percent of patients without this sign at the month 6 timepoint.

Table 4 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)

Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Yehicle
n=57 =52 n=48 n=73 n=76 n=68
Month 6 17/57 (30%) 9/52 (17%) 5/48 (10%) 18/73 (25%) 18/76 (24%) | 7/68 (10%)
P-value for pairwise
comparisons vs. vehicle 0.02539 047703 NA 0.00714 0.03664 NA

*on a six-point severity scale {grades 0 to 5) using worse eye

Reviewer’s Comments:

In the selected high-risk population, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies 192371-002 and --003 are replicative for this objective sign.

0
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Blurred Vision

in the percent of patients without this symptom at the month 6 timepoint.

Table 5 — Blurred Vision* (Percentage of Symptom Equaling Z.ero)

Results are shown below for Blurred Vision. There is a statistically significant difference

Study 192371002 Study 192371003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle
n=>56 n=52 n=48 n=73 n=75 n=67
Month 6 20/56 (36%) 11/52 (21%) 9748 (19%) 25/73 (30%) 22/75 (29%) | 11/67 (16%)
P-value for pairwise
comparisons vs. vehicle 0.02212 0.86091 NA 0.01971 0.05105 NA

*measured on a 0 (no symptom) to 4 (always notice symptom) scale

significant.

Conclusions:

significance.

e T

Reviewer’s Comments:

In the selected high-risk population, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically

Studies 192371-002 and ~003 are replicative for this subjective symptom.

On October 10, 2000, NDA 21-023 was referred to the CDER Pre-Decisional Commiltee
Jor discussion of 0.05% cyclosporine ophthalmic emulsion’s use

———

The committee gave the opinion that efficacy could not be adequately demonstrated e

when the overall study population results did not show statistical

The committee recommended that the sponsor perform an additional clinical trial to
adequately demonstrate efficacy

TYHIDIN0 N9
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Recommendations:

The sponsor should submit additional information to support the efficacy of 0.05%
cyclosporine ophthalmic emulsion =~~~

e

Specifically, the sponsor should perform an additional clinical trial to adequately
demonstrate efficacy < ——— - -

a  a

(=7

Williamm M. Boyd, M.D.
Medical QOfficer

cc: NDA 21-023
HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers l{f
HFD-550/Acting Div Director/Buil
HFD-725/Stat/LuHo
HFD-805/Micro/Riley
HFD-550/Cheny/Tso
HFD-550/PM/Gorski
HFD-340/Carreras
HFD-550/PharmTox/Mukherjee
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Medical Officer’s Review of NDA 21-023

Amendment
NDA 21-023 Submission: 10/2/00
Medical Officer’s Review #3 Review Completed:  10/3/60
Proposed Tradename: Restasis
Generic Name: Cyclosporine ophthalmic emulsion, 0.05%
Sponsor: Allergan, Inc.
2525 Dupont Drive

P.O. Box 19534
Irvine, CA 92623-9534

Pharmacologic Category: Immunomodulator

Proposed Indication:

g s e S

Dosage Form and

Route of Administration: Ophthalmic emulsion for topical ocular
administration

Submitted:

Response dated October 2, 2000, to items identified in the approvable letter dated March
25, 2000, for NDA 21-023 Restasis (cyclosporine ophthalmic emulsion) 0.05%.

Sponsor’s Clinical Response Overview:

This response presents study data from a keratoconjunctivitis sicca subpopulation at high
risk for more severe disease to demonstrate that studies 192371-002 and —003 are
replicative and that 0.05% cyclosporine ophthalmic emulsion is effective.

To demonstrate replication in the two Phase 3 studies and to demonstrate the efficacy of
0.05% cyclosporine emulsion, Allergan has performed new analyses beyond the 6-month
ITT analyses originally submitted in NDA 21-023,



A clinically relevant keratoconjunctivitis sicca subpopulation consisting of two
subgroups has been defined:

1) S)égren’s patients and patients with other autoimmune connective tissue diseases
2) Women 65 years of age or older (receiving nc hormone replacement therapy or
estrogen hormone replacement therapy alone).

Analyses were limited to presenting the proportions of patients with zero severity score
for one sign (temporal corneal staining) and one symptom (blurred vision) at Month 6.

Reviewer’s Comments:

In a telephone conversation held on September 28, 2000, between the Sponsor and Dr.
Wiley Chambers, the second component of the clinically relevant keratoconjunctivitis
sicca subpopulation was specified to consist of all women 65 years of age or older.

The Sponsor has excluded patients taking hormone replacement therapy with the
exception of estrogen replacement therapy alone.

The keratoconjunctivitis sicca subpopulation presented in this submission is not clinically
Justifiable. -

Description of Patients in the High-Risk Patient Subpopulation:

There are no statistically significant differences in the subpopulation demographic

variables between treatment groups for age, age-by-group, sex, race, or iris color in
studies 192371002 and —003.

Table 1 - Numbers of Patients in the High-Risk Patient Subpopulation

Study 192371-002 Study 192371-003
Treatment Group Subpopulation | Original Intent-to- Subpopulation | Original Intent-to-
Treat Population Treat Population
0.05% Cyclosporine 45 135 64 158
0.1% Cyclosporine 42 134 61 158
Vehicle 42 136 62 156

Across both studies, 316 (36%) of the'original 877 ITT patients were retained in the high-

risk subpopulation of patients. This subpopulation contains less than half of the patients
enrolled in each study. '

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submission dated October 2, 2000



Table 2 - Disease History of the High Risk Patient Subpopulation
(subjects could appear in more than one disease category)

Study 192371-002 Study 192371-003
0.05% | 0.1% | Vehicle | 005% | 01% | Vehice

CsA CsA CsA CsA

n=45 n=42 n=42 n=64 n=61 n=62
Post-menopausal 27(60%) | 23 (55%) | 25(60%) | 31 (48%) | 34 (56%) | 29 (47%)
Sjogren’s Syndrome 23 (S1%) | 25(60%) | 22(52%) | 41(64%) | 27 (44%) | 41 (66%)
Rheumnatoid Arthritis 6(13%) | S(12%) | 7(17%) | 8(13%) | 9(15%) | 10(16%)
Scleroderma 204%) | 1% | 0(0%) | 0(0%) | 000%) | 1(2%)
Systemic Lupus Erythematosis | 3496y | 4(10%) | 4(10%) | 701%) | 58%) | 0(0%)
Sarcoidosis 000%) | 0(0%) | 12%) | 0(0%) | 0(0%) | 0(0%)
Felty’s Syndrome 000%) | 0(0%) | 0(0%) | 0(0%) | 12%) | 0(0%)
Connective tissue disease 0 (0%) 0(0%) 0 (0%) i ('2% ) 0 (0%) 0 (0%)
Crest's syndrome 12%) | 00%) | 0(0%) | 0(0%) | 0(0%) | 0(0%)
Inflammatory Bowel Disease | 129y | 0(0%) |0(0%) | 0(0%) | 0(0%) | 0(0%)

Table 3 - Numbers of Patients in the High-Risk Patient Subpopulation by Sex

Study 192371-002 Study 192371-003
Treatment Group Men ‘Women Men Women
0.05%% Cyclosporine 5 (11%) 40 (89%) 5 (8%) 39 (92%)
0.1% Cyclosporine 4 (10%) 38 (90%) 1 (2%) 60 (98%)
Vehicle 4 (10%) 38 (90%) 6 (10%) 56 (90%)

Reviewer’s Comments:

Although selected post-hoc, the selection of a subpopulation of patients and the resultant
analysis are acceptable for the evaluation of this condition. The selection criteria used to

describe the subpopulation are sound, reasonable, but not clinically justifiable (see
Reviewer's Comments, page 2).

There are a very small number of male patients remaining in each Study versus the
original keratoconjunctivitis population.

Statistical Methods:

A subgroup analysis was performed for patients with keratoconjunctivitis sicca in the
high-risk subpopulation. As described in the original submission for NDA 21-023, for
efficacy variables collected on both eyes, a “worse” eye was selected.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%

Submission dated October 2, 2000



As month 6 has been identified as the primary time point, only the month-6 results are
presented here. Within the high-risk subpopulation, those patients have been evaluated
where the sign or symptom was zero at the month 6 time point.

Statnin

Results are shown below for Temporal Conjunctival Staining. There is a statistically -
significant difference in the percent of patients without this sign at the month 6 timepoint.

Table 4 - Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)

Study 192371-002 Study 192371003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle

n=45 o=42 n=42 n=64 n=64 =62
Month 6 1445 31%) | 842 (19%) 3142 (7%) 1564 (23%) | 18/60 30%) | 6/62 (10%)
Armong-group p-value 0.05107 0.02009
P-value for pairwise
comparisons vs. vehicle 0.01530 0.20786 NA 0.0490% 0.60569 NA
*on a six-point severity scale (grades 0 to 5) using worse eye

. /
Reviewer’s Comments?
In the selected high-risk population, the p-values shown Jor the pairwise comparisons
berween cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.
Studies 192371-002 and ~003 are replicative for this objective sign.
Blurred Vision
Results are shown below for Blurred Vision. There is a statistically significant difference
in the percent of patients without this symptom at the month 6 timepoint.
Table 5 — Blurred Vision* (Percentage of Symptom Equaling Zero)
Study 192371-002  Study 192371003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle

n=44 n=42 n=42 =64 n=60 =61
Month 6 18/44 (41%) 9/42 (21%) 8/42 (19%) 19/64 (30%) 19/60‘(32%) 8/61 (13%)
Among-group p-value 0.01182 0.02843
P-value for pairwise .
comparisons vs. vehicle 0.00603 0.65844 NA 0.03077 0.01100 NA

*measured on a 0 (no symptom) to 4 (always notice symptom) scale

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Reviewer’s Comments:

In the selected high-risk population, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.

Studies 192371002 and —003 are replicative for this subjective symptom.

Conclusions:

The analyses submitted on October 2, 2000, are not sufficient to establish the efficacy of
Restasis =~

; - B
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The keratoconjunctivitis sicca subpopulation presented in this submission is not clinically
Jjustifiable. The Sponsor has excluded patients taking hormone replacement therapy with
the exception of estrogen replacement therapy alone. This is not acceptable.

Recommendations:

The sponsor should submit additional Informatzon to support the eﬁ“ icacy of 0.05%
cyclosporine ophthalmic emulszon -

L e ey AT b e

William M. Boyd, M.D.
Medical Officer

cc: NDA 21-023
HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers /&7
HFD-550/Acting Div Director/Bull
HFD-725/Stat/LuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/PM/Gorski
HFD-340/Carreras
HFD-550/PharmTox/Mukherjee
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Medical Officer’s Review of NDA 21-023

NDA. 21-023

Medical Officer’s Review #2

Proposed Tradename:

‘Generic Name:

Sponsor:

Pharmacologic Category:

Proposed Indication:

Deosage Form and
Route of Admiaistration:

Submmitted:

Amendment
Submissions: 8/9/00, 977/00
Review Completed: 9/21/00
Restasis

Cyclosporine ophthalmic emulsion, 0.05%

Allergan, Inc.

2525 Dupont Drive
P.O. Box 19534

Irvine, CA 92623-9534

Immunomodulator

Ophthalmic emulsion for topical ocular
administration

I Response dated August 9, 2000, to items identified in the approvable letter dated
March 25, 2000, for NDA 21-023 Restasis (cyclosporine ophthalmic emulsion)

0.05%.

It Clinical Amendment dated September 7, 2000.

I Spoasor’s Clinical Response Overview:

This response presents study data from a keratoconjunctivitis sicca subpopulation at high
risk for more severe disease to demonstrate that studies 192371002 and —003 are
replicative and that 0.05% cyclosporine ophthalmic emuision is effective.

JAN-38-2884 bB:36
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To demonstrate replication in the two Phase 3 studies and to demonstrate the efficacy of
0.05% cyclosporine emulsion, Allergan has performed new analyscs beyond the 6-month
o TIT analyses originally submitted in NDA 21-023.

A clinically relevant keratoconjunctivitis sicca subpopulation consisting of two
subgroups has been defined:

1) Sjégren’s patients and patients with other autoimmune connective tissue diseases
2) Post-menopausal woman {receiving no hormone replacement therapy or cstrogen
hormone replacement therapy alone).

Analyses were limited to presenting the proportions of patients with zero severity score
for one sign (temporal conjunctival staining) and one symptom (blurred vision) at
Month 6.

Description of Patients in the High-Risk Patient Subpopulation:

There are no statistically significant differences in the subpopulation demographic
variables between treatment groups for age, age-by-group, sex, race, or inis color in

studies 192371-002 and -003.

Table 1 - Numbers of Patients in the High-Risk Patient Subpupulation

Study 192371-002 Study 192371-003
—r Treatment Group | Subpopulation | Originallntent-to- | Subpopulation ! Original Intent-to-
Treat Population Treat Population
0.05% Cyclosponne 52 135 67 158
0.1% Cyclosposine 43 134 59 158
Vehicle 46 136 67 156

Across both studies, 334 (38%) of the original 877 ITT patients were retained in the high-
risk subpopulation of patients. This subpopulation contains less than half of the patients
enrolled in each study.
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Table 2 — Disease History of the High Risk Patient Subpopulation
(subjects could appear in more than one disease category)

Study 192371-002 Study 192371-003
0.05% 0.1% | Vehicle | 005% {  0.1% | Vehicle
CsA CsA CsA CsA

n=52 o=43 n=46 =67 n=59 =67
Post-menopausal 37(71%) | 26 (61%) | 34 (74%) | 40 (60%) | 45 (76%) | 40 (60%)
Sjogrea’s Syndrome 24 (46%) | 25 (58%) | 23 (50%) | 41 (61%) | 28 (48%) | 41 (61%)
Rhecumatoid Arthritis 6(12%) | 5(12%) | 7(15%) | 8(12%) | 9(15%) | 10(15%)

Scleroderma 204%) | 102%) | 0(0%) | 0(0%) | 000%) | 1(2%)

Systemic Lupus Exythematosis | 2(4%) | 4(9%) | 40%) | 7(10%) | S(O%) | 0(0%)

Sarcoidosis 0(0%) | 0(0%) | 1(2%) | 0(%) | 0(0%) | 0(0%)

Felty’s Syndrome 0(0%) | 0(0%) | 0(0%) | 0(0%) | 1(2%) | 0(0%)
Connective tissue disease %) | 0(0%) | 0% | 1% | 0(0%) | 0%

Crest’s syndrome 1%) | 0@%) | 0% | 0% | 0(0%) | 0%

Inflammatory Bowel Disease | 1(2%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) { 0(0%)

Table 3 - Numbers of Patients in the High-Risk Patient Subpopulation by Sex
§ Study 192371-002 Study 192371-003

- Treatmeut Group Men Women Mea Wormen
0.05% Cyclosporine 5 (10%) 47 (90%) 5 (8%) 62 (92%)

0.1% Cyclosporine 4 (9%) 39 (91%) 1 (2%) 58 (98%)

Vehicle 4 (9%) 42 (91%) 6 (9%) 61 (91%)

JAN-38-284 ©BB:36

Reviewer’s Comments:

Although selected post-hoc, the selection of this subpopulation of patients and the
resultant analysis are not fundamentally flawed. The selection criteria used to describe
the subpopulation are sound, reasonable, and relevant clinically.

There are, however, a very small number of male patients remaining in each Study versus
the original keratoconjunctivitis population.

Statistical Methods:

A subgroup analysis was performed for patients with keratoconjunctivitis sicca in the
high-risk subpopulation. As described in the original submission for NDA 21-023, for
efficacy vanables collected on both eyes, a “worse” eye was selected.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
Submissions dated August 9, 2000 and September 7, 2000
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As month 6 has been identified as the primary time point, only the month-6 results are
presented here. Within the high-risk subpopulation (Sj6gren’s patients, patients with
other autoimmune counective tissue diseases, and postmenopausal women receiving

between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically

significant.

Studies 192371-002 and —003 are replicative for this objective sign.

Blurred Vision

estrogen hormone replacement therapy alone), those patients have been evaluated where
the sign or symptom was zero at the month 6 ime point.
Staining
Results are shown below for Temporal Conjunctival Staining. There is a statistically
significant difference in the percent of patients without this sign at the month 6 timepoint.
Table 4 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)
Study 192371-002 Study 192371-003
CsA0.05% | CsA0.1% Vehlcle CsA0.05% | CsA0.1% Vehicle
n=52 p=43 u=dé 0=66 0=58 u=67
Month 6 1652 (31%) | 1043 @3%) | ams (%) |- 19/66:Q9%) | 16/58(28%) | 1067 (15%)
Among-group p-value 0.63880 0.63270
P-value for pairwise
compansons vs. vehicle 0.01029 0.08832 NA 0.01625 0.04227 NA
*on a six-point severity scale (grades 0 to 5) using worse eye
Reviewer’s Comments:
e In the selected kigh-risk population, the p-values shown for the pairwise comparisons

Results are shown below for Blurred Vision. There is a statistically significant difference
in the percent of patients without this symptom at the month 6 timepoint.

Table S — Blurred Vision* (Percentage of Symptom Equaling Zero)

Study 192371-802 Study 192371-003
CrA 0.05% CsA 0.1% Vchicle CsA 0.05% CsA 0.1% Yehicle
u=51 u=43 n=46 =67 n=58 u=66
Month 6 19/51 37%) | 1043 (3%) | F46(15%) | 20/67 (30%) | 21/SB(36%) | 10466 (15%)
Among-group p-value 0.Gi849 0.02556
P-value for parwisc
comparisons vs. vchicle 0.60635 020193 NA 0.04224 0.0104% NA
*measured on a 0 {no symplom) 10 4 {always neticc symptom} scale
Medical Officer’s Review of NDA 21-023 Amendment- cyclosporme ophthalmic emulsion 0.05%
Submissions dated Aupust 9, 2000 and September 7, 2000
3018272548 98% P.B5
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Reviewer’s Cominents:

In the selected high-risk population, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically

significant.

Studies 192371002 and —003 are replicative for this subjective symptom.

Review of the submitted datasets revealed that there are numerous women, over the age
of 60, who are not listed as postmenopausal and who are not included in the high-risk
subgroup (29 subjects in —002, 45 subjects in —003).

Discussion with the Sponsor reveals that women were considered postmenopausal only if
their investigator appropriately checked a box on the case report forms. The Agency
does not consider this definition of the post-menopausal patient population acceptable.

1I. Population A, Popul:_l_t_iqq B, and Pepulation C

The Sponsor submitted a Clinical Amendment on September 7, 2000, which redefined
the definition of post-menopausal women in the patient population at high risk for
keratoconjunctivitis sicca. Included were three separate analyses designated as
population a, population b and population ¢. In cach analysis, the population siill
included Sjdgren’s patients and patients with other autoimmune connective tissue
diseases such as rheurnatoid arthritis, scleroderma, and systemic lupus erythematosis:

1) Population A: post-menopausal wornen whose CRF indicates they are post-
menopausal or who are age 65 or greater

2) Population B: post-menopausal women whose CRF indicates they are post-
menopausal or who are age 68 ot greater

3) Population C: post-menopausal women whose CRF indicates they are post-
menopausal or who are age 65 or greater and excluding subjects on topical

steroids.

Population A

Table 6 - Numbers of Patients in the High-Risk Patient Subpopulation A

Study 192371002 Study 192371-003
Treatment Group | Subpopulation | Orlginal Intent-to- | Subpopulativn | Originaf Intent-to-
Treat Population Treat Population
0.05% Cyclosporine 56 | 135 73 158
0.1% Cyclosponne 45 134 72 158
Vehicle 52 136 FE] 156

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporice ophthalmic emmulsion ¢.05%
Submpissions dated August 9, 2000 and September 7, 2000
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Table 7 - Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)
in the High-Risk Patient Subpopulation A

T
Study 192371-002 Study 192371-003
Csa 0.05% CsA 0.1% Vehicle CsA 0.05% CzA 0.1% Vehicle
=56 n—45 =52 n=72 n=71 =73
Mouth 6 18/56 (329%6) | 1045 (22%) | 4/52(8%) 20072 28%) | 2371 (32%) | 173 (15%)
Ainong-group p-valuc 0.01867 0.03264
P-value for pairwise
compariscas vs. vehicle 0.0945] 0.07708 NA 0.03854 0.01247 NA
*0n 3 six-point sevenity scale (grades 0 to 5) using worse cye
Reviewer’s Comments:
In the selected high-risk population, the p-values shown for the pairwise comparisons
betwegn cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.
Studies 192371002 and 003 are replicative for this objective sign.
Table 8 — Blurred Vision* (Percentage of Symptom Equaliag Zero)
in the High-Risk Paticut Subpopulation A
— Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle
- n=55 =45 n=52 =73 u=71 n~72
Month 6 20/55 (36%) 11735 (24%%) 10452 (19%%) 21473 (29%) 24471 (34%) 12172 (17%}
Among-group p-value 0.04303 0.04984
P-valuc for pairwise
comparisons vs. vchicle 0.61314 0.06873 NA 0.35443 0.01803 Na
*measured on a 0 (no symptom) to 4 (aiways notice symptom) scale
Reviewer’s Comments:
In the selected high-risk population, the p-vaiues shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are not statistically
significant for Study {9237{-003.
Studies 192371-002 and —003 are not replicative for this subjective symptom.
e
Medica] Officer’s Revicw of NDA 21-023 Amendment: cyclosporine ophthatmic eqmlsion 0.05%
Submissions dated August 9, 2000 and Scptember 7, 2000
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Population B

Table 9 - Numbers of Patients in the High-Risk Patient Subpopulation B

Study 192371-002 Study 192371003
Treatment Group Subpopulation { Original Intent-to- Subpopulation Original Entent-to-
Treat Population Treat Population
6.05% Cyclosporine 55 135 71 158
0.1% Cyclosporine 45 134 70 158
Vehicle 51 136 71 156

Table 10 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)
in the High-Risk Patient Subpopulation B

Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle
n=55 n=45 n=51 n=70 n=69 n=T1
Month 6 1755 (31%) 10445 (22% ) 4/51 (8%) 20170 (29%) 2269 (32%) | 11771 (15%)
Among-group p-value ' 0.02949 0.03521
P-value for pairwise
compansons vs. vehicle 0.00750 0.08367 NA 0.02965 0.01780 NA
*on a six-point severity scale (grades 0 to 5) using worse cye
Reviewer’s Comments:
In the selected high-risk population, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically
significant.
Studies 192371-002 and —003 are replicative for this objective sign.
Table 11 — Blurred Vision* (Percentage of Symptom Equaling Zero)
in the High-Risk Patient Subpopulation B
Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 0.65% CsA 0.1% Vehicle
n=54 n=45 n=51 =71 n=69 u=70

Month 6 2054 (37%) | 11/45(24%) | 951(18%) | 21771 (30%) | 24/69 35%) | 11770 (16%)
Among-group p-value 0.02222 0.02410
P-value for pairwise
comparisons vs. vehicle 0.60598 0.24488 NA 0.04234 0.00789 NA

*measured on a 0 (no symptom) to 4 (always notice symptom) scale

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Reviewer’s Comments:

In the selected high-risk population, the p-values shown for the pairwise comparisons
between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically

significant.

Studies 192371-002 and —003 are replicative for this subjective symptom.

Population C

Table 12 - Numbers of Patients in the High-Risk Patient Subpopulation C

Study 192371-002 Study 192371-003
Treatment Group Subpopulation | Original Intent-to- Subpopulation Original Intent-to-
Treat Population Treat Population
0.05% Cyclosporine 54 135 72 158
0.1% Cyclosporine 45 134 71 158
Vehicle 51 136 72 156

i

Table 13 — Temporal Conjunctival Staining* (Percentage of Sign Equaling Zero)
in the High-Risk Patient Subpopulation C

Study 192371-002

Study 192371-003

CsA 0.05% CsA 0.1% Vehicle - CsA0.05% CsA 0.1% Vehicle
n=54 n=45 =51 n=71 n=70 n=72
Month 6 18/54 (33%) | 10445 (22%) 451 (8%) 19771 (27%) | 22770 (31%) | 10/72 (14%)
Among-group p-value 0.01505 0.02554
P-value for pairwise
comparisons vs. vehicle 0.00365 0.08367 NA 0.03212 . 0.00863 NA

*on a six-point severity scale (grades 0 to 5) using worse eye

Reviewer’s Comments:

In the selected high-risk population, the p-values shown for the pairwise comparisons

between cyclosporine ophthalmic emuls

significant.

Studies 192371002 and —003 are replicative for this objeétive sign.

ion 0.05% and vehicle are statistically

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Table 14 - Blurred Vision* (Percentage of Symptom Equaling Zero)
in the High-Risk Patient Subpopulation C

Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle
n=53 n=45 =51 n=72 n=69 n=70
Month 6 20/53 (38%) | 11/45(24%) | 10/51 (20%) | 21/772(29%) | 2470 34%) | 11771 (15%)
Among-group p-value 0.04031 0.62697
P-value for pairwise
comparisons vs. vehicle 0.01261 0.40925 NA 0.04292 0.00959 NA

*measured on a 0 (no symptom) to 4 (always notice symptom}) scale

Reviewer’s Comments:

In the selected high-risk population, the p-values shown for the pairwise comparisons

between cyclosporine ophthalmic emulsion 0.05% and vehicle are statistically

significant.

Studies 192371002 and —003 are replicative for this subjective symptom.

Conclusions:

1) The analyses submitted on August 9, 2000, are not sufficient to estabhsh the efficacy

of Restasis -

Armpp
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The Sponsor’s definition of “ post-menopausal” is unacceptable. There are
numerous women, over the age of 60, who are not listed in the dataset as

postmenopausal and who are not included in the high-risk subgroup (29 Asubjects in
—002, 45 subjects in —003).

2) The analyses submitted on September 7, 2000, are not sufficient to establish the

efficacy of Restasis in either Population A, B, or C. The selection criteria used to

describe the subpopulations are not sound, reasonable, or relevant clinically.

The selection of ages 65 and 68 as post-menopausal does not correlate with

commonly accepted median ages for the onset of menopause. The North American

Menopause Society gives a median age for menopause in the Western world of 51.4
years.

Medical Officer’s Review of NDA 21-023 Amendment: cyclosporine ophthalmic emulsion 0.05%
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Recommendations:

The sponsor should submit additional information to support the efficacy of 0.05%
cyclosporine ophthalmic emulsion:

I) ':’:-,,, T e e T Lt ot e o b ST TR s
2)
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William M. Boyd, M.D.
Medical Officer
cc: NDA 21-023
HFD-550/Div Files

HFD-550/MO/Boyd o
HFD-550/Dep Director/Chambers f,;f
HFD-550/Acting Div Director/Bull
HFD-725/Stat’/ILuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/PM/Gorski
HFD-340/Carreras
HFD-550/PharmTox/Mukherjee
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Medical Officer’s Review of NDA 21-023

Original
NDA 21-023 Submission: 2/24/99
Medical Officer’s Review Review Completed: 7/27/99
Proposed Tradename: Restasis

Generic Name:

Chemical Name:

Cyclosporine ophthalmic emulsion, 0.05%

Cyclo[[(E)-(25,3R,4R)-3-hydroxy-4-methyl-2-
{methylamino)-6-octenoyl]-L-2-aminobutyryl-N-
methylglycyl-N-methyl-L-leucyl-L-valyl-N-methyl-
L-leucyl-L-alanyl-D-alanyl-N-methyl-L-leucyl-N-
methyl-L-leucyl-N-methyl-L-valyl}
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Chemical Structure - Formula Cg-H,, (N1Os2

Sponsor: Allergan, Inc.
2525 Dupont Drive
P.O. Box 19534
Irvine, CA 92623-9534
Pharmacologic Category: Immunomodulator
Proposed Indication: Treatment of moderate to severe
keratoconjunctivitis sicca
Dosage Form and
Route of Administration: Ophthalmic emulsion for topical ocular

administration
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Table 1
Quantitative Composition of Cyclosporine Ophthaimic Emulsion 0.05%
Ingredient Concentration | Concentration Amount for a
(% wiw) (mg/g) = batch (kg)
~__ Cyclosporine USP 0.005 0.5 -~
: - —_ p—— ——
- —
‘M‘ _
. - -— —— pam—
W' e B
L —— - —_
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Table 2
Product Tests, Specifications, and Analytical Methods for Cyclosporine Ophthalmic
Emulsion 0.05%
Test I Release Snecification |
Cyclosporine
Cyclosporine Identification o
wwnwﬂﬁ ]
M’My
MWW(N- fﬁ;‘mﬁrrf;:;(_g_ﬂmﬁ‘_ﬁ“ L
1
5 Animal Pharmacology/Toxicology — No specific issues. See

Pharmacology Review

6 Clinical Background

KCS, commonly referred to as dry eye, is a disease affecting the ocular surface, the tear
film. and related ocular tissues and organs. The ocular surface is supported and
maintained by the tear film, which is composed of 3 distinct components (lipid, aqueous,
and mucin) that make up 2 fluid layers. Meibomian glands along the upper and lower lid
margins produce the outer lipid layer of the tear film. The inner layer, an aqueous and
mucin mixture, is composed of aqueous fluid produced by the main and accessory
lacrimal glands and mucins produced by goblet cells on the conjunctival epithelium as

well as corneal epithelial cells.

The dry-eye category characterized by aqueous deficiency can be further divided into
patients with Sjégren’s syndrome (a systemic autoimmune disease) and those with KCS
in the absence of any related systemic disease (non-Sjégren’s KCS).

The sponsor’s present application considers an ophthalmic formulation of cyclosporine
for the treatment of moderate to severe keratoconjunctivitis sicca. The active component
of the formulation, cyclosporine, is expected to be beneficial to patients through its
ability to modulate the immune reactivity and inflammatory processes.

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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6.1 Relevant Human Experience
Systemically administered SANDIMMUNE® was approved for use in
organ transplantation in 1983. It was approved for use in rheumatoid
arthntis and psoriasis in 1996. Alternate formulations have been studied,
but not approved, for corneal graft transplantations.
6.3 Foreign Experience
Cyclosporine ophthalmic emulsion has not been marketed in any country
nor has it been withdrawn from marketing in any country to date. There
are no pending applications for cyclosporine ophthalmic emulsion in any
foreign country.
6.4 Human Pharmacology,
Pharmacokinetics, & Pharmacodynamics — See Pharmacology Review
7 Description of Clinical Data Sources
. Tabled"™
Chinical Data Sources
Review | Protocol | Indication | Design | Treatment | Number Age . % Duration
Number Arms in Each Range (M/W) of
Armn (Years) | B/W/O Treatment
1 00?2 Moderate 10 Parallel cyclo 0.05% 135 21-90 6 months
Severe Double- (2179 Treatment
Kerato- Masked | cyclo0.1% 134 mean Phase
conjunctvitis 593 51718
Pharmo- common 136 6 months
kinetic vehicle Extension
Levels total 405 Phase
pi 003 Moderate 10 Parallel cyclo 0.05% 158 24-90 " 6 months
Severe Double- (16/84) Treatment
Kerato- Masked cyclo 0.1% 158 mean Phase
conjuncti vitis 59.8 401/5
COmmon 156 6 months
vehicle Extension
total 472 Phase
3 001 Maderate 10 Parallel cyclo 0.05% n 31-83 12 weeks
Severe Double- cyclo 0.1% 32 (16/84) Treatment
Kerato- Masked cyclo 0.2% 34 mean Phase
conjunctivitis cyclo 0.4% 32 58.6 7903
Dose- vehicle of 33
Ranging 0.2%
total 162
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8 Clinical Studies
8.1.1 Study #1 Protocol 192731-002
Title: A Multicenter, Double-Masked, Randomized, Vehicle-Controlled,

Parallel-Group Study of the Safety and Efficacy of Cyclosporine 0.5% and
0.1% Ophthalmic Emulsions Used Twice Daily for Up to One Year in
Patients with Moderate to Severe Keratoconjunctivitis Sicca

Objective: To evaluate the safety and efficacy of cyclosporine 0.05% and 0.1%

ophthalmic emulsions compared with vehicle in patients with moderate to
severe keratoconjunctivitis sicca (KCS).

Study Design:

Test Drug Schedule:

A randomized, multicenter, double-masked, vehicle-
controlled, parallel-group study during the first six months.
The second six-month period was a double masked

extension phase in which all patients received one of the
two concentrations of cyclosporine.

All subjects received either cyclosporine 0.05%, 0.1% or
vehicle (identical to that used in both strengths) bilaterally,
BID for 6 months. At the end of six months, cyclosporine
groups continued their assigned masked treatment, and
subjects in the vehicle group received masked 0.1%

cyclosporine emulsion.

No. of Patients Enrolled

Investigator

Principal Investigator Number | Vehicle

Cyclosporine

0.05%

0.1%

Patient
Numbers

2697 10

o

A
7

10

10

209-229; 410-418

2702 3

278-286

0207 11

194-208; 314-328;
488-490
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No. of Patients Enrolled
Investigator Cyclosporine Patient
Principal Investigator Number Vehicle | 0.05% | 0.1% Numbers
0595 2 2 2 101-106
o 2705 5 5 4 |152-163; 165-166
I
0768 3 3 2 269-276
- S
i
2706 Hu 10 10 167-178; 329-340;
497-502
1777 6 6 6 107-109; 179-193
M LA s e
2707 30 30 30 110-136; 287-298;
341-355; 419424,
T o
ﬂ 428-430; 434-439;
' 464-475; 503-505;
{ 312-514; 518-520
1
2430 7 7 7 260-268; 371-379;
508-511
v.->'<
L
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. No. of Patients Enrolled
Investigator Cyclosporine Patient
Principal Investigator Number Vehicle | 0.05% | 0.1% Numbers
2366 18 17 18 380-400; 443463,
476-486
1783 i7 17 17 | 137-151;239-247;
P R
299-313; 401-409;
440-442
ST AT v, 2708 10 10 10 }251-259; 356-370;
491-496
e PR e -
Ry -
2709 4 4 4 |230-238; 248-250
Mﬂ”"”w'w"! N
\MM*“! e
8.1.1 Study Design
Patients who met the protocol s inclusion/ exclusion criteria entered a Run-in Phase.
During this phasc . - AT
Patlcnts who complctcd thc Run—m Phase and still quahﬁed
entered the Vehicle-Controlled Masked Treatment Phase. They were randomly allocated

to receive either 0.05% or 0.1% cyclosporine or vehlclc ophthalmlc cmuis:on to be given

in each eye tw1cc dally (BID) for 6 months.
e e T

e e
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At the end of 6 months, patients who completed the Vehicle-Controlled Masked
Treatment Phase were eligible to enter the Cyclosporine Treatment Extension Phase.
Patients who were in the 0.05% and 0.1% cyclosporine treatment groups continued their
previousty allocated masked treatment, while patients who were in the vehicle group
received masked 0.1% cyclosporine ophthalmic emulsion. All patients were to use their
masked study medication BID, swmsmgmeresmest® T s ettt s e fOF AN
additional 6 months.

Subsets of patients at selected centers participated in pharmacokinetic testing. For the
cyclosporine A trough concentrations, patients had biood samples drawn at the
qualification visit and at === _ during the Vehicle-Controlled Masked
Treatment Phase. Additional samples will be drawn at  ewm.. For the cyclosporine A
AUC evaluations, patients had blood samples collected at ~ ~="

after the morning dose during of the Cyclosporine Treatment Extension

Phase.
Study Medications:
. Cyclosporine 0. 05% ophthahﬁic emulsion (Allergan formulation number 9054X),
which contained 0. 05% cyclospormc s U ST 0,
T S— prem e smameeee - Supplied in
unit dose vials.
. Cyclosporine 0.1% ophthalmic cmulslon (Allcrgan formulation number 8735X),
which contained 0.10%  =-edus~ e S
r—"‘?’l:..-;.._,.:,b. SN T WELE T et ‘Ta&*‘mm,khﬂ A e R "3\-"-1“' TR e b S i, . SUppﬁCd i.ﬂ
unit dose vials.
. Vehicle of cyclosporine 0phthalm1c cmulswn (Allcrgan formulatxon

number 8922X), e i —_

T i e e R,

Mm e = e A T T G T s T e e W Rt WD e iR L
T ape., =l e e o -

Tth vehiclc was
identical to that used for both strengths of cyclosponnc in this trial. Supplied in
unit dose vials.

- Y

] REFRESH® (Allergan formulgtion number 7447X), -

. it S e e T A DN Y S R =
A RN e iy e - e e BTt S

- - -

mawsrsmemame— - Supplied in unit dose vials,
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Study Masking:

The study medication was packaged, labeled, and masked in a manner consistent with
Good Manufacturing Practice (GMP) regulations for investigational supplics. Identical
unit-dose vials were used to hold the study treatments, which were each of an identical
milky color. The medication was identified as a new drug limited by federal law to

investigational use only, and for external use only. The study number and patient number
were printed on the unit label.

When necessary for the safety and proper treatment of the patient, the investigator could
irreversibly unmask the tear-off portion of the patient's medication label to determine
which treatment had been assigned, and institute appropriate follow-up care. When
possible, the Sponsor was to be notified prior to unmasking the study medication. During

the Vehicle-Controlled Masked Treatment Phase of the study, no patient’s medication
was unmasked.

Inclusion Criteria:

The following were requirements for entry at the screening visit:

. Male or female of legal age of consent
. Signature on the Informed Consent Form and the Patient's Bill of Rights (if
applicable)

Diagnosis of KCS with documented signs and symptoms (as listed below) despite
conventional management, which may have included artificial tear drops, gels and
ointments, sympathomimetic agents, and parasympathomimetic agents:

L ;
o it e
AR R e PR SR T
.
B e A - - R
R W@fﬁﬁ?’@ﬁﬁsﬂdﬂflg‘“ EaC
M i e

Patient properly motivated and willing to cooperate with the investigator by

following the required medication regimen; patient also willing and able to return
for all visits during the study
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Female patient of childbearing potential used a reliable (to be determined by the -
investigator) form of contraception during the study; a female was considered to
be of childbearing potential unless she was post-menopausal, without a uterus
and/or both ovaries, or had bilateral tubal ligations

A negative urine pregnancy test result in women of childbearing potential; a
woman was considered to be of childbearing potential unless she was post-
menopausal, without a uterus and/or both ovaries, or had bilateral tubal ligations

Normal lid position and closure

Best-corrected ETDRS visual acuity score of == zquivalent to
a Snellen score of = in each eye

The following topical (1.e., creams, ointments, or patches) or systemic
medications were allowed as long as the patient had been on a stable dose for at
least 90 days before the screening visit and through the 2-week Run-in Phase:
estrogen-progesterone and other estrogen derivatives

The following were requirements for entry at the qualification visit:

Diagnosis of KCS with documented signs and symptoms (as listed below) despite
instructed management with REFRESH®:

et TR R AT Yo i NP PR B e AT i i i

s R R IR S '
i T AL s Tt N

Exclusion Criteria:

The following were criteria for exclusion at the screening and qualification visits:

Any patient who had participated in the Sponsor’s Phase 2 cyclosporine trial

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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Any patient who had used topical or systemic cyclosporine within 90 days of the
screening visit

Concurrent involvement in any other clinical trial involving an investigational

drug/device, or participation in a clinical trial within the last 30 days preceding
the screening visit

Female patient who was pregnant or nursing, or planning a pregnancy during the
study

Compromised cognitive ability that may have been expected to interfere with
study compliance

Uncontrolled systemic disease (e.g., hypertension, diabetes) or the presence of
any significant illness (e.g., serious gastrointestinal, renal, hepatic, endocrine,
pulmonary, cardiac, neurologic disease, cancer, AIDS, or cerebral dysfunction)

that could have, in the judgment of the investigator, interfered with interpretation
of the study results

Required chronic use of topical ophthalmic or systemic medications (see list
below) that have induced a dry-eye condition

Patient used topical ophthalmic or systemic medications that may have affected a
dry-eye condition less than 3 weeks before the screening visit, or during the Run-
in Phase. These medications included general anesthetics, antihistamines
(specifically aztemizole [HISMANALG] or loratadine [CLARITIN®)),
cholinergic agents, antimuscarinics, beta-blocking agents, tricyclic
antidepressants, phenothiazines, and topical ophthalmic steroids

Patients who used any topical ocular medications without authorization from the
Sponsor

Known hypersensitivity to any components of the study or procedural
medications

KCS patients who had Schirmer readings

pnmnanoe . Without anesthesia) in
meame-  after nasal stimulation. .

A

Patients who responded “N/A” —.imes or more on the OSDI® questionnaire

Contact lens wear during the study
Active ocular infection or non-KCS inflammation

History of recurrent herpes keratitis or active disease within the last 6 months

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%
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. Comeal disorder or abnormality that affected corneal sensitivity or normal
spreading of the tear film (except superficial punctate keratitis)
* Severe blepharitis or obvious inflammation of the lid margin that in the judgment

of the investigator may have interfered with the interpretation of the study results

Occlusion of the lacrimal puncta with temporary punctal plugs within one month
prior to the screening visit

Occlusion of the lacrimal puncta (surgical and permanent) within 3 months prior
to the screening visit

. Anticipated use of temporary punctal plugs during the study

. History of anterior segment surgery or trauma that could have affected corneal

sensitivity {e.g., cataract surgery or any surgery involving a limbal or corneal
incision within the last 12 months)

. KCS secondary to the destruction of conjunctival goblet cells (as with vitamin A
deficiency), or scarring (such as that with cicatricial pemphigoid, alkal burns,
Stevens-Johnson syndrome, trachoma, or irradiation)

. Presence or history of ocular acne rosacea

Acne rosacea patients who were currently on systemic tetracycline or any other
prescribed treatment for acne rosacea

Patient had a condition or was in a situation that, in the investigator’s opinion,
may have put the patient at a significant risk, may have confounded the study

results, or may have interfered significantly with the patient’s participation in the
study

Efficacy Criteria:

Sponsor must show a statistically significant difference between the active treatment and
vehicle for 1 objective sign and 1 subjective symptom.

Objective Signs

- Corneal Staining |

For corneal fluorescein staining, the entire cornea was evaluated using the yellow barrier
filter and the slit lamp’s cobalt blue illumination. The staining was graded using the

Oxford Scheme 6-point scale of severity. A negative change from baseline indicated
improvement.
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Conjunctival Staining

Lissamine green was instilled, and interpalpebral conjunctival staining was evaluated
only after 30 seconds, but before 2 minutes, had elapsed. Using white light of moderate
intensity, the interpalpebral regions of the temporal and nasal conjunctiva were graded

referring to the same Oxford Scheme. A negative change from baseline indicated
improvement.

Sum of Comeal and Interpalpebral Conjunctival Staining

The sum of the temporal and nasal interpalpebral conjunctival staining was measured on
an 11-point scale of severity (grades 0 to 10). The sum of corneal and interpalpebral
(temporal and nasal) conjunctival staining was measured on a 16-point scale of severity
(grades O to 15). A negative change from baseline indicated improvement.

Schirmer Tear Test

The Schirmer tear test was performed both with and without anesthesia. Sterile strips
were inserted, and the tear front marked after 5 minutes (min). The amount of wetting
was measured in millimeters (mm) using a graduated paper scale. Schirmer values were
categorized from grade o e e T s A A A positive change
from baseline indicated improvement.

Tear Break-up Tune

Time for tear break-up was measured only up to 10 seconds with a stopwatch. Three
consecutive TBUT measurements were performed, and the actual times in seconds
recorded if the first time was less than 10 seconds.

Subjective Symptoms

0SDI® Score {(Ocular Surface Disease Index)

To evaluate their functional disability from dry eye, patients completed the 0sDI®
qucstionnah‘c_ e a o R S WM T L et g3 o e mnm b

B e e T R

_ ) A minimum entry score was required at the screenng and
qualification visits. A negative change from baseline indicated improvement.

Facial Expression Subjective Rating Scale

Patients chose one of the faces from the Facial Expression Subjective Rating Scale that
reflected how their eyes felt over the previous week. The facial expressions ranged from
1 (happiest face) to 9 (unhappiest face). Responses were categorized from grade 1

{pictures 1 and 2) to grade 5 (pictures 8 and 9). ‘A negative change from baseline
indicated improvement.

Symptoms of Dry Eve

At the investigator's office, patients completed a questionnaire about symptoms of dry
eye (ocular discomfort) in terms of stinging/burning, itching, sandiness/grittiness, blurred
vision, dryness, light sensitivity, painful or sore eye, and other. Symptoms were graded
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using a scale of 0 (do not have this symptom) to +4 (always notice this symptom). A
negative change from baseline indicated improvement.

Investigator’s Global Evaluation of Response to Treatment

The investigator completed a global evaluation of the overall effect of study medication

relative to the qualification visit. The 7-point scale ranged from 0 (completely cleared) to
6 (condition worsened).

Treatment Success

Treatment success was defined as a global response of approximately |
or better e

Other Variables

Date and time of last use of REFRESH® prior to each follow-up examination were
documented on the case report forms (CRFs). Average number of times per day the
patient needed to use REFRESH® during the previous week and number of days patient
was able to go without using any REFRESH® during the previous week were recorded.

- == meibomian glands were selected, and the number of glands from which meibum
could be readily expressed were graded from

AN, ’

e AT P e B 2 S T s bt Tk AT R P IHRT L S  hE  R T BAMG 0 2R, P ES E

LS LT PN

e i T i g £ henB, o EBIOE e 2 BRI B # o S T T T T AT R WA e Tt

Safety Criteria:

All patients were refracted at the qualification visit, and the best-corrected visual acuity
(VA) for each eye measured using the ETDRS chart. The investigator recorded the

values in Snellen equivalents. The illumination and test distance specified for the site’s
chart were kept constant throughout the study.

Intraocular pressure (IOP) was measured in millimeters of mercury (mm Hg) using
Goldmann applanation tonometry.

Biomicroscopy was performed using slit lamp cxammanon wzthout pupil dllauon The
examination mcludcd cvaluatxons of e e

T
R e

feann
-
i R B o e R et e ) T et R T

Observatlons were graded on a scale of 0
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(none) to +4 (very severe), with half-grade increments accepted (excluding anterior
chamber cells).

1;;5

Pharmacokinetic parameters were obtained for subscts of subjects in selected centers.

APPEARS THIS WAY
ON ORIGINAL

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%




Table 4
Schedule of Visits and Measurements

Shading = Measured at selected sites only
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Schedule of Visits and Measurements (continued)
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Patient Disposition and Demographics

405 patients were enrolled — 135 in the 0.05% cyclosporine group, 134 in the 0.1%
cyclosporine group, and 136 in the common vehicle group.

For the 6-month Vehicle-Controlled Masked Treatment Phase, the first patient was
enrolled in July 1997. Last patient exited this phase June 1998.

306 patients finished the Vehicle-Controlled Masked Treatment Phase (306/406 or

75.6%). 99 patients discontinued the protocol - 30 due to adverse events, 2 due to lack of
efficacy, and 67 due to other reasons.

Table 5
Patient Disposition
ITT Population
0.05% Cyclosporine § 0.1% Cyclosporine Vehicle . Overall
Enrolled Ji 135 134 136 405
Completed Masked Tx Phase 107 (79.3%) 103 (76.9%) 96 (70.6%) | 306 (75.6%)
P/C Masked Tx Phase 28 (20.7%) 31(23.1%) 40 (294 %)
Reasans for Discontinuation
Lack of Efficacy 0 (0%) 0 (0%) 2{1.5%) 2 (0.5%)
Adverse Event 9 (6.7%) 15 (11.2%) 6 (4.4%) 30 (7.4%)
Pregnancy 0 (0%) 0 (0%) 0 (0%) 0 {0%)
Lost to Follow-up 3(2.2%) 0 (0%) 7({5.1%) 10 (2.5%)
Relocated 2(1.5%) 0 (0%) 2 (1.5%) 4 (1.0%)
Personal Reasons 4 (3.0%) 7(5.2%) 4 (2.9%) 15 (3.7%)
Improper Entry 6 (4.4%) 5(3.7%) 10 (7.4%) 21 (5.2%)
Nan-Compliance 1 (0.7%) 2(1.5%) 1 (0.7%) 4 (1.0%)
Prohibited Meds Used 2(1.5%) 1 (0.7%) 4 (2.9%) 7 (1.7%)
Sponsor Terminated 0 (0%) 1 ((.7%) 00%) 1(0.2%)
Other 1(0.7%) 0 (0%) 4 (2.9%) 5(1.2%)
Autoantibody Tests
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Sjogren’s patients were defined as
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T e i
Table 6
Demographics — Age, Race, Sex, Eye Color
ITT Population
Study 192371-002 Study 192371-003
Parameter CsA 005% CsA0.1% Vehicle CsA 005G CsA 0.1% Vehicle

Age. N 135 134 136 158 t5% 156

Mean (SD), vears 383 j9.2 60.5 59.1 60.8 393

Range 22.8-90.3 21.6-86.7 24.7 - 8388 240-863 281 -89.0 27.5-90.3
Race. N (%)

Caucasian 107 (79.3) 103 (76.9) 102 {75.0) 146 (92.4) 140 {88.6) 142 (91.0)

Black 4( 3.0) 7{ 5.0 9( 6.0 4{ 2.5 9{ 5.7) 6( A%

Asian 513N 53N 6( 4.4 RN 1{ 0.8 0¢ 0o

Hispanic 181130 19014.2) 13(13.) 503 Ti 440 8050

Other 1 0.7 Ot 0.0) 10T 0( 0. 1( 0.6) o( 0.0y
Sex. N (7)Y

Male 21 (15.6) EINREN ] 35(25.7) O 23114.6) 24 (154

Female 114 (84.9) 103 (76.9) 101 174.3__) 1304820 135854 132 (84.6)
Iris Color. N (%) ‘ -

Blue 41 (30.4) 37210 45(33.1) 56 (33 IB(36.T) & (41.0)

Brown 65 (45%.1) 64 (47.8) 66 (48.5) 61 (35.6) 631(39.9) 50(32.1)

Green 7( 52 14 (10.4) ey 130 8.2 12( 7.6) 15{ 92.6)

Harel 22(16.3) 18 {i3.4) 22(16.2) 26 (16.3) 2010127 24(15.4)

Bilack H{ 0.0 4 0. 0( 0.0 ( 04n 20 LYy 0¢ 0.

Other 00 0.0y {07 0( 0 L PR3 It 19 1.9
Sjoeren’s paticnl Bi% 1.1% 27.2% 3677 278% Hoe%

{38138 (39/134) (3771 36) {38/158) 1+¥158) (34156

Not
e

positive response fur at feast one of the avtoantibodies (

Reviewer’s Comments

CsA = oy¢losporine ophibalmic emwision, SD = standard dev 1ation
Percentage (number) of panents with a positive respons® for neular svmptoims. oral sympioms. and Sehiemer. and a

o

Treatment groups were balanced with respect to age, sex, race, iris color, weight, and
height. There were no statistically significant treatment group differences or treatment-
by-investigator interactions for these demographic categories.
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8.1.1 Efficacy — Objective Signs and Subjective Symptoms

Reviewer’s Comments:
Intent-to-treat population unless noted.

Objective Signs

Corneal Staining

Six Point Severity Scale

1.7 — :

Day 0 Month 1 Month 3 Month 4 Month 6
Month
~#—0.05% cyclosporine —#—0.1% cyclosporing vehicle

Reviewer’s Comments:

Corneal Staining

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline in each treatment group at
each visit.

Either concentration of cyclosporine showed greater improvement than vehicle at all
time points.

There is a statistically significant among-group difference at month 6, Sfavoring 0.05%
cyclosporine over vehicle (p = 0.008).
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Categorized Schirmer w/ Anesthesia

Categorical Means

Month 3

Month

—#—0.05% cyclosporine —8— 0.1% cyclosporine vehicle

Reviewer’s Comments:
Categorized Schirmer with Anesthesia

A positive change from baseline indicates improvement.

Schirmer values were categorized from —
W

There is a statistically significant improvement from baseline in the 0.05% cyclosporine
group at month 6.

A statistically significant among-group difference is approached but not reached at
month 6, favoring 0.05% cyclosporine over vehicle (p = 0.066).
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Tear Breakup Time

For TBUT 10 seconds, the number of patients is tabulated.
For TBUT < 10 seconds, the three measurements have been averaged for the worse eye.

TBUT 0.05% 0.1% vehicle
Duration cyclosporine cyclosporine (N=136)
(N=135) (N=134)

Day 0 10 seconds N N=8 N=9 N=6
< 10 seconds N N=126 N=124 N=129

Mean 3.26 3.06 3.09

Month 3 10 seconds N N=5 N=7 N=4
< 10 seconds N N=81 N=77 N=82

Mean 3.00 248 2.95

Month 4 10 seconds N N=7 N=10 =2
< 10 seconds N N=107 N=101 N=105

) Mean 2.97 2.77 3.08

Month 6 10 seconds N N=10 N=4 N=3
< 10 seconds N N=125 N=124 N=127

Mean 3.3% 3.05 3.29

Reviewer’s Comments:

TBUT is similar across groups at baseline. For patients with TBUT < 10 seconds, the
average baseline TBUT was approximately 3 seconds and remained so at month 6.
Statistical significance was not calculated for this variable.

Sum of Corneal and Interpalpebral Conjunctival Staining

Among-group differences were statistically significant at months 4 and 6 (p = 0.050 and
0.044). At these visits, pairwise comparisons were statistically significant for 0.05%
cyclosporine versus vehicle.

Other Objective Signs

There are no statistically significant among-group differences found for 1) nasal or
temporal interpalpebral conjunctival staining, 2) the sum of nasal and temporal
interpalpebral conjunctival staining, or 4) Schirmer values without anesthesia.
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Subjective Symptoms

Biurred Vision - Symptom Severity

Symptom Severity (0 - 4)

1.5 =
Day¢ -/ Month 1 Month 3 Month 4 Month 6
Month '
—*—0.05% cyclosporine —#—0.1% cyclosporine vehicle

Reviewer’s Comments:

Blurred Vision

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline with 0.05% cyclosporine
at each visit.

There are statistically significant among-group differences at months 3 and 4, favoring
0.05% cyclosporine over vehicle (p = < 0.001 and 0.003).
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Refresh Use (Patient Report)

Por Day Use

Day0 | Month 1 Month 3 Month 4 Month 6
Month
—*—0.05% cyclosporine ~—#—0.1% cyclosporine vehicle

Reviewer’s Comments:
Refresh Use

A negative change from baseline indicates improvement.
e i 2., B e A TP 0 g e

AT 2

There are statistically significant improvements from baseline in the 0.05% group at each
Visit.

There is a statistically significant among-group difference at month 3, favoring 0.05%
cyclosporine over vehicle (p = 0.028).
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Sensitivity to Light - Symptom Severity

Symptom Severlty (0 - 4)

haid
Month 1 Month 3 Month 4 Month 6
Month
——0.05% cyclosporine —®0.1% cyclosporine vehicle 1

Reviewer’s Comments:
Sensitivity to Light
A negative change from baseline indicates improvement.

There are statistically significant among-group differences at months 4 and 6, favoring
0.05% cyclosporine over vehicle (p = 0.020 and 0.008).
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tching - Symptom Severity

Symptom Severity (0 - 4)

Day 0 Month 1 Month 3 Month 4 Month 6
Month
—*—0.05% cyclosporine —#—0.1% cyclosporine vehicle

Reviewer’s Comments:
Itching

A negative change from baseline indicates improvement.

Both 0.05% and 0.1% cyclosporine showed statistically significant improvement from
baseline at months 3, 4, and 6.

There are statistically significant among-group differences at months 3, 4, and 6,
favoring 0.1% cyclosporine over vehicle (p = 0.005, 0.035, and 0.004).
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Composite Score - Symptom Severity

Sum of All Symptoms

Day O Month 1 Month 3 Month 4 Month 6
/s - Month
——0.05% cyclosporine —#-0.1% cyclosporine vehicle

Reviewer’s Comments:
Composite Symptom Score

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline in each treatment group at
each visit.

There are statistically significant among-group differences at months 3 and 6, favoring
both 0.05% and 0.1% cyclosporine over vehicle (p = 0.024, 0.008).
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Ocular Surface Disease Index

Sevarity Scale (0 - 1}

Day O Month 3 Month 4
Week
~—*—0.05% cyclosporine —#— 0.1% cyclosporine vehicle

Reviewer’s Comments:
Ocular Surface Disease Index

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline at all visits in the 0.05%
and 0.1% cyclosporine groups.

There are statistically significant among-group differences at months 3 and 4, favoring
0.05% cyclosporine over vehicle (p = 0.046, 0.045).
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Facial Expression Subjective Scale

w
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Severity Scale {1 - 5)

n
~

ro
w

Day0 Month 1 Month 3 Month 4 Month 6
Month

—#—0.05% cyclosporine —®—0.1% cyclosporine vehicle

Reviewer’s Comments:
Facial Expression Subjective Scale

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline at all visits in the 0.05%
and 0.1% cyclosporine groups.

There are statistically significant among-group differences at months 3 and 6, favoring
0.1% cyclosporine over vehicle (P = 0.019, 0.044).
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Other Subjective Symptoms

There are no statistically significant among-group differences found for the symptoms of
1) stinging/burning, 2) sandy or gritty feeling, 3) dryness, or 4) pain.

There was disparity in the Investigator’s Evaluation of Global Response to Treatment.
Some investigators rated global response based on their clinical evaluations of the
patients while other investigators queried their patients directly about their response to
treatment. Among-group differences in Global Response were statistically significant at
month 4 for 0.1% cyclosporine (p < 0.046) and month 6 for 0.05% and 0.1% (p < 0.046).
Because of the disparity in how investigators recorded and rated this response, these
results and the Treatment Success results generated from them are not easily interpreted.

Responder Analysis

An analysis of responders was performed on the I'TT population. Responders were
defined by - - SR -

- T
S e gt cr e T

e P T S R AT A A A e
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Reviewer’s Comments:

Responder Analysis

There is an among-group difference at month 6 (p = 0.014) which favors 0.05%
cyclosporine over vehicle.

See the comments concerning responder analysis in Section 1.2, Study #2, Protocol
192371-003.

Subgroup Analyses

Analyses were performed for the following subgroups: severe, per protocol, Sjogren’s

syndrome, age, sex, race, and iris color. These analyses support the intent-to-treat
population.

Patients with Sjogren’s syndrome were identified as those

e e e e kg e maran P A e A I DLW b0y s
PR

T ek i g et

R e P

CETN e i,

T i I'here were no statistically signiticant
treatment group differences or treatment-by-investigator interactions for demographics in
this subgroup.
APPEARS THIS WAY
OM ORIGINAL
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8.1.1 Safety

Visual Acuity

Visual Acuity at Month 6

0.5% CsA 0.1% CsA vehicle

0% of Subjects with Worsened VA from Baseline
B of Subjects with Unchanged VA from Baseline
1% of Subjects with Improved VA from Baseline

Table 7
Worsening of Baseline VA by More than 3 Lines

L

. o AL
L W
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Reviewer's Comments:

Changes from baseline visual acuity were similar across the three treatment groups.

IOP

IOP (average of both eyes) was similar across the 3 treatment groups at bascline. There
were statistically significant (P < 0.031) increases in IOP from baseline to month 6 in all
3 treatment groups; however, the mean increases were less than 1 mm Hg and not

clinically relevant. The among-group difference at month 6 was not statistically
significant.

Biomicroscopy
Changes in biomicroscopic findings e TP
P el '_‘—.V_'Av.:.':q.‘:"v*3--"<!—‘;-:;ﬁ£¥"mtﬁiwrﬁw

L 5 T e R S oA A Nt Tt et

G e Bt P g e e e T H S

. from baseline were similar across
the 3 treatment groups. The majority of patients in each treatment group showed no
change in any parameter at any follow-up visit.

Only nine patients had very severe (grade 4) biomicroscopy ratings at any follow-up visit

in any category, and these were evenly divided among vehicle and cyclosporine treatment
arms.

Reviewer’s Comments:

There were no clinically significant among-group differences in visual acuity, IOP, or
biomicroscopy.
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Pharmacokinetic Results

During the Vehicle-Controlled Masked Treatment Phase, 338 blood samples were

assayed for trough cyclosporine A concentrations: 131 samples at Day 0, 113 samples at
month 1, and 94 samples at month 6,

Trough blood concentrations of cyclosporine A were below the limit of quantitation
(BLQ) of 0.1 ng/mL at all visits for all patients in the vehicle group (112 samples) and at
all visits for all patients in the 0.05% cyclosporine group (113 samples).

Trough blood concentrations of cyclosporine A were quantifiable in only 6 samples from
6 different patients in thc O 1% cyclosporme group:

B S
month 1, and - = Concentratlons were BLQ at all

other visits and for all other patients in the 0.1% cyclosporine group (107 samples).

Mean trough blood concentrations of cyclosporine A were BLQ in the vehicle, 0.05%
and 0.1% cyclosporine emulsion groups at day 0, month 1 and month 6. Comparison of

the trough blood concentrations after 1 and 6 months treatment indicated no detectable
accumulation during multiple ocular dosing.

REPEARS THIS WaY
CYORIGINAL
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Adverse Events Monitoring

35

Number (%) of Patients with Adverse g::t:fsitcportcd 3%, Regardless of Causality
COSTART body system/ | 0.05% Cyclosporine | 0.1% Cyclosporine Vehicle
Preferred term N=135 (%) N=134 (%) N=136 (%)
Body as a whole
Infection 7(5.2) 7(5.2) 11( 8.1)
Flu syndrome 5037 4( 3.0) 9( 6.6)
Headache 5(37 3(22) 4(29)
Respiratory
Infection sinus 4 ( 3.0) 3(2.2) 7(5.1)
Bronchitis 0( 0.0 4( 3.0 5(37
Special senses
Burning eye - 23(17.0) 29 (21.6) 12 ( 8.8)
Foreign body sensation 7(5.2) 2( 1.5 4( 2.9
Discharge eye 5(37 4( 3.0 3(22)
Pruritus eye 5(3.7D 6( 4.5 537D
Stinging eye 5(3.7) 6( 4.5 2( L.5)
Visual disturbance 5037 6( 4.5) 8(59
Conjunctival hyperemia 2( 15 4 ( 3.0 1{ 07
Epiphora 1(07 53037 0( 0.0}
Eye pain 1(07) 11( 8.2) 2( 1.5)

The most common ocular adverse event was burning, which appeared to be dose-related
and was reported for 17.0% (23/135) of patients treated with 0.05% cyclosporine, 21.6%
(29/134) of those treated with 0.1% cyclosporine, and 8.8% (12/136) of those treated with
vehicle. Other ocular adverse events reported by 3% to 8% of patients in either of the
cyclosporine groups (in order of decreasing incidence) were eye pain, pruritus, stinging,
visual disturbance (most often blurring), discharge, foreign body sensation, conjunctival
hyperemia, and epiphora. Other ocular adverse events reported by 3% to 6% of patients
in the vehicle group were visual disturbance, irritation, and pruritus.

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%




Serious Adverse Events

Table 9
Serious Adverse Events Regardless of Causality: Patient Listing
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8.1.1 Reviewer’s Summary of Efficacy and Safety:
There are statistically significant among-group differences favoring cyclosporine over
vehicle in at least one objective sign and at least one subjective symptom. This satisfies

protocol criteria for efficacy.

Adverse experiences appear mostly limited to mild to moderate ocular events. There
were no increases in the occurrence of systemic or ocular infections.

APPEARS THIS way
CN ORIGINAY
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8.1.2

Title:

Objective:

Study Design:

Test Drug Schedule:

Study #2

Protocol 192371-003

A Multicenter, Double-Masked, Randomized, Vehicle-Controlled,
Parallel-Group Study of the Safety and Efficacy of Cyclosporine 0.5% and

0.1% Ophthalmic Emulsions Used Twice Daily for Up to One Year in

Patients with Moderate to Severe Keratoconjunctivitis Sicca

To evaluate the safety and efficacy of cyclosporine 0.05% and 0.1%

38

ophthalmic emulsions compared with vehicle in patients with moderate to

severe keratoconjunctivitis sicca (KCS).

Study design was identical to Study #1, Protocol 192371-

002 except that pharmacokinetic parameters were not

obtained.

Identical to Study #1, Protocol 192731-002.

No. of Patients Enrolled

Investigator Cyclosporine Patient
Principal Investigator Number Vehicle 0.05% 0.1% Numbers
1052 1 1 : 1 422,423,425
T,
2696 9 10 9

293-301; 392-394;
404-406; 416-421;
464-466; 581-583;
as96
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No. of Patients Enrolled
Investigator Cyclosporine Patient
Primcipal Investigator Number Vehicle 0.05% 0.1% Numbers
2798 4 4 5 278-283; 428-430,
573-574; 599
———
0416 4 4 4 311-319: 488490
St T b A
e AR AAASIR
0200 3 3 3 221-229
0470 6 6 6 302-310; 407415
T i
0286 6 6 6 326; 395403,
497-505
2711 i 1 1 212214 -~
2703 | 1 1 269-271
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Ne. of Patients Enrolled

Investigator Cyclosporine Patient
Principal Investigator Number Vehide 0.05% 0.1% Numbers
2704 10 9 9 101-115; 218;
oep——— 353-361; 389-391
1438 10 9 10 521-532; 560-571;
P 590-594
1634 Same as Same as Same as | Same as gbove
——— above above above
1734 1i 12 12 128; 144-148;
173-187; 329-330;
380-388; 437439
2821 4 5 4 533-544; 587
M——
1485 15 15 15 260-268; 344-352;
467487, 575577,
584-586
" 1796 7 9 8 129-137; 230-244
] 1272 5 5 4 272-276; 284-292
.———/
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No. of Patients Earolled
Investigator Cyclosporine Patient
Principal Investigator Number Vehide 0.05% 0.1% Numbers

2794 15 13 14 138-143; 161-163;

332-343; 458-460;

N 491-496; 512-520;

602-604
0369 7 6 6 188-202; 431434
W‘WZA—' .
2091 12 12 12 245-259; 440-457;
557-559
AT AR
1838 6 6 6 116-127; 320-325
IS A

2057 9 10 10 164-172; 371-379;

461-463; 545-552

M;ﬁ-‘ﬁ?zmm‘_\
2710 5 5 5 149-160; 578-580
s RSB EA T
agqh#"f e
2298 5 6 6 203-211; 362-369
-—l—_""-_‘—_‘
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1.

8.1.2 Study Design

Study design was identical to Study #1, Protocol 192371-002 except that
pharmacokinetic parameters were not obtained.

Study Medications:

Identical to Study #1, Protocol 192731-002 (review page 8)

Study Masking:

Identical to Study #1, Protocol 192731-002 (review page 9)

Inclusion Criteria:

Identical to Study #1, Protocol 192731-002 (review page 9)

Exclusion Criteria:

Identical to Study #1, Protocol 192731-002 (review page 10)

Efficacy Criteria:

Identical to Study #1, Protocol 192731-002 (review page 12)

42

Sponsor must show a statistically significant difference between the active treatment and

vehicle for 1 objective sign and 1 subjective symptom.

Safety Criteria;

Identical to Study #1, Protocol 192731-002 (review page 14)

JRESTE

e i
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Table 10
Schedule of Visits and Measurements

Period Tear |Schirmer | Hx Preg | Subj | VA | TBUT | Corneal | Interpalp | Bio | Global | IOP | Schirmer | Conj | Goblet | Autoanti-
Osmo® | without Test | Asses Fluores | Conjunct with | Blopsy® | Cellor | body tests
Anes Lissamine Anes mRNA®
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Schedule of Visits and Measurements (continued)
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Patient Disposition and Demographics

472 patients were enrolled — 158 in the 0.05% cyclosporine group. 158 in the 0.1%
cyclosporine group, and 156 in the common vehicle group.

For the 6-month Vehicle-Controlled Masked Treatment Phase, the first patient was
enrolled in August 1997. Last patient exited this phase September 1998.

365 patients finished the Vehicle-Controlled Masked Treatment Phase (365/472 or
77.3%). 107 patients discontinued the protocol - 31 due to adverse events, 5 due to lack
of efficacy, and 71 due to other reasons.

Table 11
Patient Disposition
ITT Population
0.05% Cyclosporine | 0.1% Cyclosporine Vehicle Overall

Enrolled 158 158 156 472
Completed Masked Tx Phase 128 (81.0%) 115 (72.8%) 122 (78.2%) | 365 (77.3%)
D/C Masked Tx Phase - 30 (19.0%) 43 (27.2%) 34 (21.8%) 107 (22.7%)
Reasons for Discontinuation 7/, - -

Lack of Efficacy - = /¢ 1 (0.6%) 3(1.9%) 1 (0.6%) 5(1.1%)

Adverse Event -© .~ 10 (6.3%) 14 (8.9%) 7(1.5%) 31 (6.6%)

Pregnancy 0 (0%) 0 (0%) 1 (0.6%) 1 (0.2%)

Lost to Follow-up .- 1 (0.6%) 3(1.9%) 4 (2.6%) 8 (1.7%)

Relocated ’ 1 (0.6%) 0 (0%) 1 (0.6%) 2 (0.4%)

Personal Reasons 53.2%) 7 (4.4%) 5(3.2%) 17 (3.6%)

Improper Entry 6(3.8%) 6 (3.8%) 9 (5.8%) 21 (4.4%)

Noo-Compliance 3 (1.9%) 4(2.5%) 2 (1.3%) 9 {1.9%)

Prohibited Meds Used 10.6%) . 3 (1.9%) 4 (2.6%) 8 (1.7%)

Sponsor Terminated 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Other 2 (1.3%) 3 (1.9%) 0 (0%) 5(1.1%)
Autoantibody Tests
4
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Table 12
Demographics - Age, Race, Sex, Eye Color
ITT Population
Study 192371-002 Study 192371-003
Parameter CsA0.05% | CsAG1% Vehicle CsA 0.05% CsA 0.1% Vehicle

Age. N 135 134 136 158 158 156

Mean (SID). years 58.3 39.2 60.5 59.1 60.8 393

Range 228-903 | 21.6-86.7 | 2478588 24.0 - 86.3 28.1-890 | 27.5-903
Race. N (%)

Cawcasian 107 (79.3) 103 (76.9) 102 (75.0) 146 (92.4) 140 (88.6) 142 (91.0)

Black 4( 3.0y 7(5.2) 9( 6.6) 4( 23) 9C 37 6( 38}

Astan 3 37 5¢ 37N 6( 4.4) JIC1, {(0.6) 0{ 0.0

Hispanic 18(13.3) 190 14.2) 18 (13.2) 532 7{ 4.4} 8¢ 3D

Onher L(0.7) 0 0.0 1{0.7) 0 0. 1{ 0.6) 0¢ 0.
Sex. N (%)

Male 21 {15.6) 31423.1) 33(25.1 BT 23(14.6) 24 (15.4)

Female 114 (84.4) 103 {(76.9) 101 (74.3) 130 {82.3) 135(85.4) 132 (84.6)
Ins Color, N (%)

Blue 41 (30.4) 37(22.6) 45 (33.1). 56 (35.4) 58 (36.7) 64 (41.y

Brown 65 (48.1) 64 (47.8) 60 (48.5) 61{38.6} 63 (39.9) 50(32.1)

Green T{ 5.2) 14(10.4) Ky P30 13{ 8.2) 12{ 7.6) 15( 9.6)

Hazel 22(16.3) 18(13.4) 22(16.2) 26 (16.5) 20Q12.7 24 (15.4)

Black 0¢ 0.0y 0( 0.0) 0( 0.y 0( 0.0) 2 1.3) 0{(0.0)

Other 0¢ 0.0) {an o[ 0.0) 20 1L 3IC 1L, Iy
Sjoeren’s patient’ 18.1% 2916 27.2% 36.7% 21.8% 6%

(38/135 (39/134) (371136} (58/138) #4158 (54156

ot C3A = cyclosporine ophthalmic emulsion. SD = standard deviation
a Pesremiage (number) of paticnts with a positive response for ocular symptoms, wral symptoms, and Schirmer, and a

posilive response for at deast one of the autoantibodies (ANA. RF. Sjogren A, Sjogren By

Reviewer’s Comments

Trearment groups were balanced with respect to age, sex, race, iris color, weight, and

height. There were no statistically significant treatment group differences or treatment-

by-investigator interactions for these demographic categories.
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8.1.2 Efficacy ~ Objective Signs and Subjective Symptoms

Reviewer’s Comments:
Intent-to-treat population unless noted.

Objective Signs

Corneal Staining

Six Point Severity Scale

Day 0 Month 1 Month 3 Month 4 Month 6
Month
l+0.05% cyclosporine —#—0.1% cyclosporine vehicle
Reviewer’s Comments:
Corneal Staining

A negative change from baseline indicates improvement.

Baseline mean corneal staining scores are significantly higher in the 0.05% and 0.1%

cyclosporine groups than in the vehicle group (respectively, 2.72, 2,70, and 2.52; p =
0.036).

There are statistically significant improvements from baseline in each treatment group at
each visit.

There are no statistically significant among-group differences.
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Categorized Schirmer w/ Anesthesia

Categorical Means

17

Day 0 Month 3 Month 6
Month
—#—0.05% cyciosporine —%—0.1% cyclosporine vehicle

Reviewer’s Comments:
Categorized Schirmer with Anesthesia

A positive change from baseline indicates improvement.
There are statistically significant improvements from baseline in the 0.05% and 0.1%
cyclosporine groups at month 6.

There are statistically significant among-group differences favoring both 0.05% and
0.1% cyclosporine over vehicle (p  0.001).
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Tear Breakup Time

For TBUT 10 seconds, the number of patients is tabulated.
For TBUT < 10 seconds, the three measurements have been averaged for the worse eye.

[

Reviewer’s Comments?

o e IS SR e R n s oAb B i ©

R T

Other Objective Signs

There are no statistically significant among group differences found for 1) -

- - e TATIMe mllr AR D men

e v s T .crpalpcbral conjunctival
or 4) catcgorlzcd Schlrmcr valucs W1thout anesthesia. :

N A it g e £

Statistically significant improvement from baseline (p 0. 05) was seen for all treatment
groups at most follow-up visits for s -
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-
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s i _. or 4) categorized Schirmer values
without anesthesia.
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Subjective Symptoms

Blurred Vision - Symptom Severity

Symptom Severlty (0 - 4)

Month 1 Month 3 Month 4 Month 6
Month
——0.05% cyclosporine —®—0.1% cyclosporine vehicle

Reviewer’s Comments:
Blurred Vision

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline with both 0.05% and 0.1%
cyclosporine at 6 months.

There are no statistically significant among-group differences
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—=—— Use (Patient Report)

Per Day Use

e

Day0 Month 1 Month 3 Month 4 Month 6
Month

—*—0.05% cyclosporine —#—0.1% cyclosporine vehicle

Reviewer’s Comments:

Refresh Use

A negative change from baseline indicates improvement.

Sr A s e y i . R

- . “ i i CRO P L "y -

_v_‘ﬁ'_wmgfﬁxﬁli_lj J e SN AT e e A SR e Ao A:,.ﬂs;g&%;,_.;‘_;s“.__,,m@‘nﬂ_' e
4 et

There are statistically significant improvements from baseline with 0.05% and 0.01%

cyclosporine at months 4 and 6.
A statistically significant among-group difference is approached but not reached at

month 6, favoring 0.05% cyclosporine over vehicle (p = 0.087).

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%




52

Global Response to Treatment:
Baseline and Change From Baseline

Table 13
0.05% cyc.osporine 1.1% cyclasporine
{N-158) (A=154) P-va_.e nj
Honth 1
L 146 149 14z 9,830
CompleLely Cleared 1 {2,7%) i  £.2%) - i 0.7%)
AlmoalL Cleared 1 . 0uTY) 3 ( 2.1%) . t 0.7
Marked Respcnse b L34 10 { 7.1%) 7 i 4.9%)
HModerate Response 27 ~B.9%) 0 { Z4.3v) 23 ( 14.1w;
tlight HRespconse 53 36.3%) 24 { 3£.5%) EL] i 38.0%)
Corditiosn Unchangad 56 34w 47 ¢ 33.6%) 2 [ 37 3%}
Condition Harsenaed R} 2.1%} & Food 3%} 5 (4 2%}
Moath 3
M 150 148 147 0.C3C
Completely Cleared 0 D00 ] { 2 ( 0.0%;
Alpoatl Cleared [H J.0%) 2 ‘ - { 0.7%;
¥arked Respcnse 3 2.0%) 8 \ k3 { 3.4%;
Moclerate Reepnnse el EEFRL Y] ER { 24 [GRE. 1))
5light Respcnse 53 35.3%) 58 { I { 34.7%)
Condition unchangod 57 19,00 i8 t 23 { 40.8%!
Condition Wercened | 5.3%) E i S L 4.1%;
Muath £
N 150 148 1475 0n.2%:
Completely Sleared 3 H q_ 7%y [ i DAl 3] w [ 1
Almost Cleared 3 2.0%) 2 FRE | 3 Z ( 1.4%]
marked Hespensc 6 4.07%) 10 i £ 8% it  7.5%!
Hoderate Responce 33 22.0% 34 { 73.0%} 7 {14.3%)
5light Response L1 % 4.3%) 46 [ PR ¥ 43 t 32.7%)
Condition unchanged 44 22.3%) Sl 345 3% { 38.1%)
Conditisn worsened /[ 7 4.7%) - 5 [ 3.4%) 9 {6.1%)
Moath 6
N 151 148 147 9.9€4
Complately Cleared Q Con.0%) o v a%) a { 0.0%)
Alnogt Cleared 9 6.0%) 4 t2.7%) H L 4.1%)
Marked Respensc 15 2.9%) 18 i ZZ.2%) 4 t 9.5%)
Moderate Response 26 T3.2%) 12 { 21.6%) 23 { 19.0%}
5ligat Respcnse 19 12.9%) 41 [ ) =2 { 34,04
Ceopdilion Unclicnged 46 10.5% 45 P30 .d4%) 43 ¢ 3:.3%)
Cordition Wcrsened [3 4.0%) 8 O DA%} k] U Z.0%)
c=) Completely Cleared - 150% improvenent: Almeus Cleared approximately 0% Lmprovement; Marked Responuga

Approxinately 75% improvement: Moderate Hosponsc - apprexincetely 50% improvement: Slight Response -
approximately 25% improvement.

‘] Amcng-group p-values are from CME Lest,

Reviewer’s Comments:

Among-group differences are statistically significant at month 3 (p = (0.031). Pairwise
comparisons show statistically significant greater responses for the 0.1% cyclosporine
group than for the 0.05% cyclosporine and vehicle group;

There was disparity in the Investigator’s Evaluation of Global Response to Treatment.
Some investigators rated global response based on their clinical evaluations of the

patients while other investigators queried their patients directly about their response to
freatment,

Because of the disparity in how investigators recorded and rated this response, these
results and the Treatment Success results generated from them are not easily interpreted.
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Other Subjective Symptoms

There were no statistically significant differences among the treatment groups at baseline
for any of the symptoms except burning/stinging, where the mean for the 0.05%

cyclosporine group was significantly higher than for vehicle (respectively, 2.32 and 2.01;
p = 0.050).

There are no statistically significant among-group differences found for the symptoms of
1) sensitivity to light, 2) dryness, 3) sandy or gritty fecling, 4) stinging/burning, 5) pain,
6) itching, or 7) composite symptom score.

Statistically significant improvement from baseline (p  0.05) is seen for all treatment

groups at most follow-up visits for 1) sensitivity to light, 2) dryness, 3) sandy or gritty
feeling, and 4) itching.

There are no statistically significant among-group differences in the Ocular Surface
Disease Index or Facial Expression Subjective Scale at any time point.

APPEARS THIS WAY
O ORIGIYAL
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Responder Analysis

% Responders

Month

1 ——0.05% cyclosporine —#—0.1% cyclosporine vehicle }

Reviewer’s Comments:

Responder Analysis

The responder analysis does generate an among-group difference that is statistically
significant at month 6 (p = 0.012), with responder rates of 42.6% of patients in the
0.05% cyclosporine group, 46.2% in the 0.1% cyclosporine group, and 29.2% in the
vehicle group. Pairwise comparisons are statistically significant for 0.05% and 0.1%
cyclosporine vs. vehicle (p = 0.030, 0.007).

In reviewing the protocol, it is not clear that the responder designation was formulated

prior to initiation of the study. It is certainly not a previously established objective sign
or subjective symptom category for the establishment of efficacy.

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%




55

Subgroup Analyses

Analyses were performed for the following subgroups: severe, per protocol, Sjogren’s

syndrome, age, sex, race, and iris color. These analyses support the intent-to-treat
population.

Patients with Sideren’s svndrome were identified as those

e e PR TR .

oz e e R THIRAC A T T PP A TR 1

A e, I S 1 S T R e i, 0
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There were no statistically significant

treatment group differences or treatment-by-investigator interactions for demographics in
this subgroup.

APPEARS THIS way
OH CRIGINAL
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8.1.2 Safety Criteria:

Visual Acuity

Visual Acuity at Month 6

0.5% CsA 0.1% CsA vehicle

0% of Subjects with Worsened VA from Baseline
M % of Subjects with Unchanged VA from Baseline
E] % of Subjects with Improved VA from Baseline
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Table 14
Worsening of Baseline VA by More than 3 Lines

7

Reviewer's Comments:

Changes from baseline visual acuity were similar across the three treatment groups. |

10P

TOP (average of both eves) was similar across the 3 treatment groups at baseline. There

B g i TR ey
_ e o TR A SR TRV
R

-
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-
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Biomicroscopy
Changes in biomicroscopic findings 7 . “* == - v rmcssesa
o 8 R VR S T B e B T T SR T T T R s B e i

— - - ==

« from baseline were similar across
the 3 treatment groups. The majority of the patients in each treatment group showed no
change in any parameter at any follow-up visit, with the exception of tear film debris
where almost one-half the patients had improved from baseline to month 6.

B e T

Only seventeen patients had very severe (grade 4) biomicroscopy ratings at any follow-up
visit in any category, and these were evenly divided among vehicle and cyclosporine
treatment groups with the exception noted below.

Reviewer’s Comments:

There were no clinically significant among-group differences in visual acuity, IOP, or
biomicroscopy. '

APPEARS THIS way
ON CRIGINAL
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Adverse Events Monitoring
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Table 15
Number (%) of Patients with Adverse Events 3%, Regardless of Causality
COSTART body system/ | 0.05% Cyclosporine | 0.1% Cyclosporine Vehicle
Preferred term N=158 (%) N=158 (%) N=156 (%)

Body as a whole

Infection 11 ( 7.0) 16 (10.1) 18 (11.5)

Flu syndrome 8( 5.1 2(1.3) 4{ 2.6)

Headache 6( 3.8 8§(5.1) 3(19
Cardiovascular

Hypertension 7( 4.4 3( 19 2(13)
Digestive

Periodontal abscess 2( L.3) 5(3.2) 1( 0.6)
Respiratory N N

Bronchitis | 5(3.2) 1( 0.6) 5(3.2)

Sinus infection 5032 4(25) 6( 3.8)

Rhinitis 5(32) 2( 13 3(1.9
Skin ‘

Rash 5(3.2) 0( 0.0) 4( 2.6)
Special senses

Burning eye 24 (15.2) 22 (13.9) 9( 5.8)

Discharge eye 9(57 3(1.9) 5(3.2)

Conjunctival hyperemia 9( 57 8(5.1) 1(0.6)

Irritation eye 6( 3.8) 4 ( 2.5) 0( 0.0

Photophobia 5(3.2) 8( 5.1 3(1.9

Stinging eye 5(32 8(5.1) 3( 1.9

Foreign body sensation 4( 2.5) 5(3.2) 4( 2.6)

Eye pain 4( 2.5) 6( 3.8) 6( 3.8

Visual disturbance 4( 2.5) 9( 57 10( 6.4)

Pruritus 3( 1.9 7( 4.4 5( 32
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The most common ocular adverse event was burning, which was reported for 15.2%
(24/158) of patients treated with 0.05% cyclosporine, 13.9% (22/158) of those treated
with 0.1% cyclosporine, and 5.8% (9/156) of those treated with vehicle, Other ocular
events reported by 3% to 6% of patients in either of the cyclosporine groups (in order of
decreasing incidence) were conjunctival hyperemia, photophobia, stinging, visual
disturbance (most often blurring), discharge, eye pain, irritation, pruritus, and foreign
body sensation. Other ocular events reported by 3% to 6% of patients in the vehicle
group were visval disturbance, discharge, eye pain, and pruritus.

Serious Adverse Events

Table 16
Serious Adverse Events Regardless of Causality: Patient Listing

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%



There were 3 deaths during the study.
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8.1.2 Reviewer’s Summary of Efficacy and Safety:

There are statistically significant among-group differences favoring cyclosporine over
vehicle in at least one objective sign and at least one subjective symptom. The subjective

symptom that demonstrates statistical significance (Global Response to Treatment)
appears to have been evaluated differently by different investigators. Some investigators
rated global response based on their clinical evaluations of the patients while other
investigators queried their patients directly about their response to treatment. The
protocol does not clearly state which of these evaluations was originally intended.

Several other efficacy variables approach among-group statistical significance in

Protocol 192731-001. See below.

61

Objective Signs Approaching Among-Group
Statistical Significance*

Statistical Significance*

Subjective Symptoms Approaching Among-Group

Comeal Staining
Month4 p=0.091

Symptom Severity, Dryness
Month 1 p=0.070
Month 3 p=0.123
Month 6 p=0.150

Symptom Severity, Sandy or Gritty Feeling
Month6 p=0.106

Symptom Severity, Blurred Vision
Month1 p=0.210
Month6 p=0.263

Refresh Use
Month6 p=0.087

* favoring 0.05% cyclosporine over vehicle

Adverse experiences appear mostly limited to mild to moderate ocular events. There
were no increases in the occurrence of systemic or ocular infections.
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8.14 Study #3 Protocol 192731-001

Title: A Dose-Ranging Study Evaluating the Safety, Tolerability, and Efficacy
of Cyclosporine (0.05%, 0.1%, 0.2%, 0.4%) and Vehicle Ophthalmic

Emulsions in the Treatment of Moderate to Severe Keratoconjunctivitis
Sicca (KCS)

Objective: To evaluate the safety, tolerability, and dose-response efficacy of
cyclosporine 0.05%, 0.1%, 0.2%, and 0.4% ophthalmic emulsions
compared with the vehicle of cyclosporine in patients with moderate to
severe keratoconjunctivitis sicca (KCS) with or without Sjogren’s

Syndrome.

Study Design: A randomized, multicenter (9 sites), double-masked,
parallel-group, dose-response study.

Test Drug Schedule: All subjects received either cyclosporine 0.05%, 0.1%,
0.2%, 0.4%, or vehicle of cyclosporine 0.2% emulsion
bilaterally, BID for 12 weeks.

Investigators: - ID # No. Enrolled

. (0200) 13 subjects
— (0470) 13 subjects
. .
f_
(2362) 19 subjects
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(1438) 24 subjects
= T ——
- e (2363) 5 subjects
(2365) 17 subjects
o (2090) 10 subjects
sormemten SRS (2366) 33 subjects
— (2057) 28 subjects
8.1.4 Study Design

This was a prospective, double-masked, randomized, parallel-group, multicenter trial in a
study population of 162 subjects with keratoconjunctivitis sicca (with or without
Sjogren’s Syndrome). Patients with apparent = were excluded.
Subjects were randomized to receive either cyclosporine ophthalmic emulsions 0.05%,

0.1%, 0.2%, 0.4% or vehicle of 0.2% cyclospormc ophthalm:c cmuls:on bilaterally BID
for 12 weeks., oo R RO

AT A I - o TR, ot e o B e DR S T F TS et o PN RS R ¢ 5o Do ok et T T

Study Medications:

» Cyclosporine 0.05% ophthalmic emulsion (A]]crgan formulation number 8736X)
contained: 0.05% cyclosponnc T s, e T AP T A

riEy IS U ST T e T T e oot AR S A TR P M TR e e e o B e o
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e Cyclosporine 0.1% ophthalmic emulsion (Allcrgan formulanon numbcr 8735X)
contained: 0.1% cyclospormc - petn T st i
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s Cyclosporine 0.2% ophthalmic emulsion (Allcrgan formulation number 8734X)
contained: 0.2% cyclospormc
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s Cyclosporine 0.4% ophthalmic emulsion (Allergan formulation number 8733X)
contained: 0.4% cyc]ospormc,
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e Vehicle of cyclospormc 0.2% ophthalrmc emulsion (Al]ergan formulatlon numbcr
8747X) contamed o s e
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Study Masking:

Two unit doses were sealed in a two-compartment plastic pouch (one unit dose per
compartment). Sixteen pouches were sealed in a packing box. Each pouch and box was

coded with a shipment number and was labeled with the number of the subject to whom
the packing boxes were given.

Each time a packing box was dispensed to a patient, the tear-off portion of the label was

attached to the patient’s case report form. If necessary for medical reasons, the |
investigator could irreversibly unmask the tear-off portion of the patient’s medication
label. No patient’s medications were unmasked in this study.

Inclusion Criteria:

Wash-out Phase

e Male or female of legal age of consent
Signed consent form

e Patient had to be properly motivated and willing to cooperate with the investigator by
following the required medication regimen and accurately completing diary records;
paticnt had to be willing and able to return for all visits during the study

¢ Female patients of childbearing potential had to use a reliable form of contraception,
as determined by the investigator, during the study and for one month following the
end of the study. A female was considered of childbearing potential unless she met
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one of the following criteria: was post-menopausal, had no uterus, had no ovaries, or
= had a bilateral tubal ligation.
= A negative urine pregnancy test result for women of childbearing potential
¢ Normal lid anatomy and blinking function

» f B s B I R Y

1
!
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e e T T

e Diagnosis of KCS with continued objective signs despite conventional treatment,
which may have included artificial tear drops, gels and ointments, sympathomimetic
agents and parasympathomimetic agents

1) Schirmer (without anesthesia) - —— e e
2) If Schirmer (without anesthesia) iS  uwsw., Schirmer with nasal stimulation >

b AR

e Comeal punctate fluorescein staining = e

¢ The following topical or systemic medications were a]lowcd as long as the patient
had been on a stable dose for:

At least 30 days prior to screening visit:

A e

At least G0 da).rs prior to screening visit:
- Estrogen-progesterone
- other estrogen derivatives

Treatment Phase

¢ Diagnosis of KCS with continued subjective symptoms and objective signs despite
conventional management with

1) Schirmer (without anesthesia) : et A e
2) If Schirmer (without ancsthcs:a) i€  .--  Schirmer with nasal stimulation -

T R

e Corneal punctate fluoroscein staining >

e At least one subjective symptom of ocular dlscomfon (burning/stinging, tearing,
discharge, itching, foreign body scnsahon blurred vision, dryness, photophobia,
soreness/pain) R - N
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Exclusion Criteria:

Concurrent involvement in any other clinical triai within the last 30 days involving an
mvestigational drug/device or participation in a clinical trial within the last 30 days
preceding the screening visit
Female patient who was pregnant or nursing, or planning pregnancy during the study,
or thought she may have been pregnant at the start of the study
Altered level of consciousness, memory, or mental status that was expected to
interfere with study compliance and diary completion
Uncontrolled systemic disease or the presence of any significant illness that could, in
the judgement of the investigator, have jeopardized patient safety or interfered with
interpretation of the results of the study (specifically excluded - patients with
Parkinson’s)
Required use of topical or systemic medications, less than 30 days prior to screening,
which may affect dry eye. These included:

- General anesthetics

- Antiparkinsonian agents
Required use of topical or systemic medications, including cyclosporine, less than 90
days prior to screening, which may affect dry eye
Known hypersensnwlty to any other components of the study or procedural
medications

KCS patients who had Schirmer rcadmgs without anesthesia,

Contact lens wear during study

Frank ocular infection or non-KCS inflammation

Corncal disorder or abnormality that affected corneal sensitivity or normal spreading
of the tear film (except SPK)

Active severe blepharitis or obvious inflammation of the lid margin, which in the
opinion of the investigator, may have interfered with study interpretation

Occlusion of the lacrimal puncta (temporary or permanent) within 3 months prior to
study entry

Presence of neurotrophic corneas or history of anterior segment surgery'or trauma,
which could have affected corneal sensitivity (mcludmg cataract surgcry)

""“""‘WM‘“"“‘““*‘ﬂmwk e et DA e e, B RAASTRL Pt i s

SRR s MO e,

Required use of any concomitant ocular medication other than a standardized regimen
of glaucoma medications and the artificial tears supplied by the sponsor
History or presence of

Efficacy Criteria:

Primary efficacy measures were Schirmer tear test (without anesthesia), SPK, and
symptoms of dry eye (from patient’s diaries and CRF queries).
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Secondary efficacy measures were tear film debris, rose bengal staining (RBS), tear
breakup time {TBUT), brush cytology, tear meniscus, meibomian glad health, tear
proteins, facial expression subjective rating scale, Ocular Surface Disease Index©

(OSDI®), Refresh® use, and treatment success (investigator’s global evaluation of
response to treatment).

Variables assessed by investigators at screening, baseline, and appropriate follow-up

visits. Subjective variables reported at scheduled visits and in weekly diaries. Global
evaluation evaluated only at follow-up visits.

Efficacy Measures:
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Safety Criteria:

Safety variable evaluated during the study were vital signs, visual acuity, I0P,
biocmicroscopy, conjunctival microbiology (at four selected study centers) , CBC, blood
chemistry, whole blood cyclosporine concentrations, and adverse events monitoring.

Table 20
Schedule of Visits and Measurements
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Subject Disposition and Demographics

The target sample size was 30 evaluable patients enrolled per treatment group (total =
150). 162 subjects were enrolled — 31 in the 0.05% cyclosporine group, 32 in the 0.1%
cyclosporine group, 34 in the 0.2% cyclosporine group, 32 in the 0.4% cyclosporine
group, and 33 in the vehicle group.

First patient enrolled May 1995. Last patient exited February 1996.

150 subjects completed the protocol (completed treatment and post-treatment phase as
planned). 12 subjects discontinued the protocol - four due to adverse events, three due to
personal reasons, one due to noncompliance, one due to concomitant therapy, one due to

missed visits, one due to baseline clevated serum creatinine, and one subject voluntarily
exited.

e I
i st EE i
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Table 21
Demographics ~ Age, Race, Sex, Eye Color
ITT Population
Cyclosporine
Parameter Vehicle 0.05% 0.1% 02% 04% Total

Age. N 33 31 32 34 32 162

Mean (§D). years 61.2 585 56.5 58.0 58.9 586

Range 37.7 -87.7 15.7-80.0 395-759 3.4-751 33.0-824 314877
Race. N (%)

Whate 28 (84.8) 28 (90.3) 27 (814) 33(97.0 29 (90.6) 145 (89.5)

Black 3{9.D R 39 1( 2% 2{ 0.0 12( 1.4

Asian 1{ 3.0) O 0.0y 0( 0.0} 0( 0. 0¢ 0.0) 1 { 0.6)

Hispanic IR )] 0( 0.0) 2{ 6.3) 0( 0.0 1¢ 31 4( 2.5
Sex. N (%)

Male 5(15.2) 4(12.9) 3(9. 5(14.7) 9(28.1) 26 (16.0)

Female 28 {84.8) 27(87.1) 28 (90.6) 29(85.3) 23{N. 136 (84.00
Iris Cotor, N (%)

Blue 10 {30.3) 9(29.0) 9(28.1) 12(35.3) 1 (34.4) 51 (3L.5)

Brown 13 (39.4) 12(38.7) 17 (53.1) 12(35.3) 1344 65 (40.1)

Green 6(18.2) (9N 0( 00) 3( 8.8) 5(15.6) t7 (10.5)

Biack 0{ 0.0 1{ 32 0 0.0 0( 0 0{ 0. 1( 0.6)

Hazel 4 (1/2.1} 6(19.4) 6(18.8) 7(20.6) 4(12.5) 27(16.T)

Other 0('0.0) 0( 0.0} 0( 0.0) 0{ 0.y 1¢ 3.1) 1{ 0.6)

Note: SD = standard deviation

Reviewer’s Comments:

There were no statistically significant among-group differences for any of the above
demographic categories.

APPEARS THIS WAY
ON GRIGINAL
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8.1.4 Efficacy — Primary Efficacy Measures and Secondary Efficacy Measures

Reviewer’s Comments:

Intent-to-treat population unless noted. Weeks 14 and 16 constitute the 4-week post-
trearment phase.

Primary Efficacy Measures

SPK - Corneal Staining

SPK Severlty (Scale 0 - 3)

Week O Week 4 Week 8 Week 12 Week 14 Week 16
Week

—*—Vehicle ~#-0.05% CsA 0.1% CsA —%—0.2% CsA —*—0.4% CsA

Reviewer’s Comments:
SPK - Corneal Staining

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline in each treatment group at
each visit. ‘

There are no statistically significant among-group differences.
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Schirmer Values w/o Anesthesia

mm/5 min

[\CTRN S T SR & | I = NN IR+ - B = R =

Week 0 Week 4 Week 8 Week 12 Week 14 Week 16
Week

| ——Vehicle —#—0.05% CsA 0.1% CsA ——0.2% CsA —¥—0.4% CsA |

Reviewer’s Comments
Schirmer Values w/o Anesthesia

A positive change from baseline indicates improvement.

There are statistically significant improvements from baseline at weeks 4 and 8 for the
0.1% cyclosporine treatment group.

There are no statistically significant among-group differences.
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Nasal Rose Bengal Conjunctival Staining

Average of Nasal Areas (Scale 0 - 3)

Week0 ©~  Week 4 Week 8 Week 12 Week 14  Week 16
Week

—*Vehicle —#0.05% CsA 0.1% CsA —%-0.2% CsA ~%—0.4% CsA

Reviewer’s Comments:
Nasal Rose Bengal Staining

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline in the 0.05%, and 0.2%
cyclosporine groups at weeks 4, 8, and 12.

There are no statistically significant among-group differences.
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Temporal Rose Bengal Conjunctival Staining

Avarage of Temporal Areas (Scale 0 - 3}

Week 0 Week 4 Week 8 Week 12 Week 14 Week 16
Week

|~#—Vehicle —#—005% CsA___ 0.1% CsA —=—0.2% CsA —%—0.4% CsA

Reviewer’s Comments:
Temporal Rose Bengal Staining
A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline in the 0.05% and 0.] %
cyclosporine groups at weeks 8 and 12.

There are no statistically significant among-group differences.
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Symptoms of Ocular Discomfort - Foreign Body Sensation
(Scheduled Visit Query)

Symptom Severlty (0 - 4)

Week 0 Week 4 Week 8 Week 12 Week 14 Week 16

Week

—*—Vehicle —8—0.05% CsA 0.1% CsA —%—0.2% CsA —%—0.4% CsA —l

Reviewer’s Comments: ,

Symptoms of Ocular Discomfort — Foreign Body Sensation (Scheduled Visit Query)

A negative change from baseline indicates improvement.

There are statistically significant improvements from baseline in the vehicle, 0.05%,
0.1%, and 0.2% cyclosporine groups at weeks 4,8, and 12.
There is a statistically significant among-group difference at week 12, Javoring 0. 2%

cyclosporine over 0.05% cyclosporine (p = 0.046) and at week 16, favoring vehicle over
0.05% and 0.4% cyclosporine (p = 0.049).
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Other Symptoms of Ocular Discomfort

There are no other statistically significant among-group differences in the scheduled

queries or diaries for dryness, burning/stinging, sandiness/grittiness, pain, itching,
photophobia, blurred vision, tearing, or discharge.

Secondary Efficacy Measures

Tear Breakup Time

oS R 2 g,

|
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Reviewer’s Comments:

TBUT is similar across groups at baseline, and shows very slight improvement in most
treatment groups (including vehicle) at Week 16. Statistical significance was not
reported for this variable.

Other Secondary Efficacy Measures
There are no statistically significant among-group differences found in 1) tear film debris

2) rose bengal staining, 3) brush cytology, 4) tear meniscus, 5) meibomian gland
plugging or 6) the Ocular Surface Disease Index.

The Treatment Success efficacy variable cannot be evaluated casﬁy because only five out
of nine investigators performed this evaluation correctly

Tear protein data is not reliably interpretable because of problems with shipping delays
and variations in collection techniques,
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8.1.4 Safety Criteria

Vital Signs and Visual Acuity

There are no remarkable changes or differences in the vital signs of the cyclosporine
groups versus the vehicle contro! group. Both had almost identical occurrences of pulse

greater than 10 bpm above baseline at weeks 12 and 16 and at unscheduled visits. Both
groups also had similar occurrences of systolic blood pressure greater that 20 mmHg
above baseline at weeks 12 and 16. Diastolic blood pressure elevations 10 mmHg from
baseline measured at weeks 12 and 16 in the cyclosporine groups ranged from two
reports {0.05%) to eleven (0.1%). The vehicle group had four reports.

Cyclosporine groups and vehicle group had similar numbers of small and unremarkable
changes (increases and decreases) in visual acuity.

I0P

Table 22
[OP: Listing of Patients with a Greater than 5 mmHg Increase from Baseline

) e et - ety T R e
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There were generally no statistically significant differences in change from baseline IOP.

et SR

- -~ — — o et — o

Biomicroscopy

A ez ey

Biomicroscopy examination fos —

AR AT e B e T 2 AT T o Y e B . .
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. no
clinically or statistically significant findings, either within groups or among groups at any
treatment visits (except at week 8, where the vehicle group showed a statistically
significant increase from baseline in erythema p= 0.016).

Reviewer’s Comments:

There are no clinically significant among-group differences in vital signs and visual
acuity, IOP, or biomicroscopy.

Conjunctival Microbiology

Conjunctival cultures were performed at four of the study centers for 74 patients (about
14 or 15 per treatment group). The cyclosporine groups generally had fewer ocular
microorganisms than did the vehicle group. Although there were changes in microbial
flora in all patients from baseline to week 12, these changes were comparable among the
groups. There did not appear to be a trend for overgrowth of ocular microorganisms with
any of the treatments. No ocular infections occurred in any of the cyclosporine groups
during treatment and post-treatment periods.

Conjunctiva from the 74 patients was cultured at baseline, week 12, and week 16.
Baseline culture results were not reported for § patients, thus microbiology results were

only recorded for 66 patients. Only 32/66 of the patients were culture positive at the
baseline visit.

Only patients with baseline culture results and at least one follow-up culture report were
analyzed. Staphylococcus epidermidis was the organism most frequently isolated from
the conjunctiva of the dry eye patients in this study. There was a trend for fewer bacterial
species and total strains of organisms recovered from the conjunctival cultures after
cyclosporine treatment (week 12) than found prior to study treatment (week 0).

Reviewer’s Comments:

No ocular infections occurred in any of the cyclosporine treatment groups during
treatment and post-treatment periods. There were changes in microbial flora over the 12
weeks, but these changes were comparable across all groups, including vehicle.
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CBC and Blood Chemistry

No patients experienced adverse events related to blood chemistry or hematology
parameters, which included liver (GGT, SGPT, and SGOT) and renal (BUN, Cr., and uric
acid) function tests. Both high and low values were reported, and the majority of patients

with such lab data had a documented medical history which explained the abnormal
findings.

Table 23
Blood Chemistry and Hematology Alert Values
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Whole Blood Cyclosporine Concentrations

In most of the approximately 120 subjects administered topical cyclosporine from 0.05%
to 0.4%, the trough whole blood concentrations of cyclosporine-A were less than 0.1
ng/ml over the 12 week dosing period. Only 5 subjects showed quantifiable trough
cyclosporine-A concentrations of 0.102-0.157 ng/mL

Comparison of trough whole blood cyclosporine-A concentrations for weeks | s=wew
suggests no substantial accumulation following multiple ocular dosing for 12 weeks.
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ae Peak whole blood concentration (Cpax 14w) of cyclosporine ranged from less than 0.1

ng/mltc —  ig/ml. Average maximum whole blood concentrations of cyclosporine
(Cima) were less than 0.2 ng/ml.

Adverse Events Monitoring

Table 24
Adverse Events Regardless of Causality
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The most frequently reported ocular adverse events were a feeling of ocular burning and
SPK. The most frequently reported systemic adverse events among all treatment groups
were bronchitis (three reports), and two reports each of depression, diarrhea, URI, and
systemic infection { one sinus and one intestinal infection).

8.1.4 Reviewer’s Summary of Efficacy and Safety:

This dose ranging study in a limited number of subjects demonstrates that the efficacy of
cyclosporine is not dose related. No additional benefit in efficacy is evident with 0.2%
and 0.4% cyclosporine concentrations. There are statistically significant improvements

from baseline in the treatment groups (intent-to-treat population) favoring cyclosporine
over vehicle in the selected efficacy measures.

Adverse experiences appear mostly limited to mild or moderate ocular events. There are
no clinically significant differences in the safety variables recorded.

APPEARS THIS WAY
ON ORIGINAL
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9 Overview of Efficacy

Stody Protocol Objective Signs Reaching Among- " Subjective Symptoms Reaching
# Group Statistical Significance Among-Group Statistical Significance
1 192731-002 Corneal Staining Blurred Vision
Phase 3 Sum of Comeal and Interpalpebral Refresh Use
Conjunctival Staining Sensitivity to Light
Itching
Composite Symptom Score
Ocular Surface Disease Index

Facial Expression Subjective Scale
Investigator’s Global Response to

Treatment

2 192731-003 Categorized Schirmer with Investigator’s Global Response to
Phase 3 Anesthesia Treatment

3 192731-001 None Symptoms of Ocular Discomfort -

Phase 2

Foreign Body Sensation

Study # 1 demonstrates two objective signs and eight subjective symptoms reaching
among-group statistical significance.

Study # 2 demonstrates one objective sign and one subjective symptom reaching among-
group statistical significance. The subjective symptom that demonstrates statistical
significance (Global Response to Treatment) appears to have been evaluated differently
by different investigators. Some investigators rated global response based on their

clinical evaluations of the patients while other investigators queried their patients
directly about their response to treatment.

Study #3 demonstrates one subjective symptom reaching among-group statistical
significance.

The sponsor postulates that the greater vehicle effect in Study # 2 (Protocol 192731-003)
made it difficult to show among-group differences in the intent-to-treat popiilation. There

are numerous statistically significant improvements from baseline seen in all treatment
groups (pages 47 through 54).

Of note, there are several subjective symptoms that approach among-group significance
at month 6 in Study # 2 (page 61). This may indicate that the maximum efficacy of the
cyclosporine emulsion may not be obtained until after 6 months of treatment. Efficacy

data from the extension phases of Studies 1 and 2 have not been submitted to the NDA to
date.

Responder analysis . — —

e , shows among-group statistical significance in both Studies # 1
and # 2.
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Although both Phase 3 studies technically satisfy the criteria for efficacy of cyclosporine
emulsion as set forth in their protocols (statistically significant differences between the
active ingredient and vehicle for at least 1 objective sign and | subjective symptom), it is
apparent that the studies did not replicate themselves.

10 Overview of Safety

There are no increases in the rate of ocular or systemic infections in the cyclosporine

treatment groups. Adverse experiences appear mostly limited to mild and moderate
ocular events in all three studies.

There were changes in the conjunctival microbial flora over 12 weeks in Study # 3, but
these changes were comparable across all groups, including vehicle.

No patients experienced adverse events related to blood chemistry or hematology
parameters (including liver and renal function tests) in the Phase 2 study.

Summary

On July 21, 1999, NDA 21-073 was referred to the Ophthalmic Drugs Subcommittee of
the Dermatologic and Ophthalmic Drugs Advisory Commitiee for discussion of 0.05%

cyclosporine ophthalmic emulsion’s use in the treatment of moderate to severe
keratoconjunctivitis sicca. :

The Subcommittee voted unanimously that efficacy had not been adequately
demonstrated in the submitted clinical studies. Recommendations were made to the

sponsor to submit one-year efficacy data for Protocols -002 and -003 to the Agency when
available. Also, the sponsor may wish to review its clinical data for populations of
subjects where efficacy was adequately demonstrated.

The Subcommittee voted unanimously that safety had been adequately demonstrated in
the submitted clinical studies
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12 Conclusions

The submitted studies in NDA 21-023 are sufficient to establish the safety of 0.05%

cyclosporine ophthalmic emulsion in the treatment of moderate to severe
keratoconjunctivitis sicea.

The submitted studies in NDA 21-023 are not sufficient to establish efficacy in the

treatment of moderate to severe keratoconjunctivitis sicca. Protocols -002 and -003 are
not replicative.

13 Recommendations

The sponsor should submit additional information to support the efficacy of 0.05%
cyclosporine ophthalmic emulsion in the treatment of moderate to severe
keratoconjunctivitis sicca.

4

William M. Boyd, M.D.
Medical Officer

NDA 21-023

HFD-550/Div Files

HFD-550/MO/Boyd

HFD-550/Dep Director/Chambers /s
HFD-725/Stat/LuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HFD-550/PM/Gorski
HFD-340/Carreras
HFD-550/PharmTox/Mukherjee

Review of NDA 21-023: cyclosporine ophthalmic emulsion 0.05%



Medical Officer’s Review of NDA 21-023
120-Day Safety Update

NDA 21-023
Medical Officer’s Review

Proposed Tradename:

Generic Name:

Spoansor:

Pharmacologic Category:

\ Proposed Indication:

Dosage Form and
Route of Administration:

Submitted:

Restasis

Submission:

Review Completed:

7/9/99
7/27/99

Cyclosporine ophthalmic emulsion, 0.05%

Allergan, Inc.

2525 Dupont Drnive
P.O. Box 19534
Irvine, CA 92623-9534

Immunomodulator

Ophthalmic emulsion for topical ocular

administration

120-Day Safety Information for Protocols 192371-
002 and 192371-003

Reviewer’s Comments and Conclusions:

Numbers of Subjects as Presented in the Data Listings

7 0.1% CsA

0.1% CsA 6

el A vc PSR LY

N =134

N=9%

N=136

:_-\—n i e

% CsA 6 mo. [a)

TR TEPRRREET S S i TR A
Vehicle [b]

Total

N=158 N=158

N=121

N=156

N =472

[a] adverse events from months 6-12 for patients who received vehicle in 1* 6 months of study
[b] adverse events from months 1-6 for patients who received vehicle in 1* 6 months of study




e Information contained in this safety update is comparable to previous safety information
o reviewed for the original NDA.

Original conclusions regarding the safety of 0.05% cyclosporine ophthalmic emulsion in
= ~————. are not altered.

(4

wiliam M. Boyd, M.D.
Medical Officer

NDA 21-023
HFD-550/Div Files
HFD-550/MO/Boyd
HFD-550/Dep Director/Chambers 6{
HFD-725/Stat/LuHo
HFD-805/Micro/Riley
HFD-550/Chem/Tso
HEFD-550/PM/Gorski

HFD-340/Carreras
HFD-550/PharmTox/Mukherjee
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Medical Officer’s Review of NDA 21-023
Major Multidiscipline Amendment

NDA 21-023 Submission: 12/9/99
Medical Officer’s Review Review Completed:  3/9/00
Proposed Tradename: Restasis
Generic Name: Cyclosporine ophthalmic emulsion, 0.05%
Sponsor: Allergan, Inc.

2525 Dupont Drive

P.O. Box 19534
Irvine, CA 92623-9534

Pharmacologic Category: Immunomodulator
Proposed Indication: —— —— —
Lol T —
Dosage Form and
Route of Administration: Ophthalmic emulsion for topical ocular
administration
Submitted: Major Multidiscipline Amendment

[Response to items identified in the approvable
letter dated August 3, 1999]

-Sponsor’s Clinical Response Overview:

To demonstrate that studies 192371-002 and -003 are replicative and that 0.05%
cyclosporine ophthalmic emulsion is effective, this response presents study data from a

subpopulation of patients whose dry-eye disease was inadequately controlled with tear
substitutes. '

To demonstrate replication in the 2 Phase 3 studies and the efficacy of 0.05%
cyclosporine emulsion, Allergan has performed new analyses beyond the 6-month ITT
analyses submitted in NDA 21-023. A clinically relevant subpopulation of patients
whose KCS (keratoconjunctivitis sicca) was inadequately controlled with tear substitutes
was defined. The 6-month analyses for these patients demonstrated efficacy in both of the
Phase 3 studies. Specifically, there were statistically significant improvements in a
clinically relevant sign (categorized Schirmer with anesthesia) and a clinically relevant



symptom (blurred vision) that were replicated in both studies. The proposed labeling for

the drug has been revised to reflect its indication for

R

a -

Description of Patients with KCS Inadequately Controlled with Tear Substitutes:

A clinically relevant subpopulation of patients with KCS inadequately controlled with )
tear substitutes was defined based on a criterion regarding use at baseline of e

tear substitute and 3 key protocol inclusion criteria. These patients met all of the criteria
summarized below:

* Patient was using > 4 units of ~——tear substitute per day at baseline (day 0).

* Schirmer tear test without anesthesia was < 5 mm/S minin at Ieast 1 eye.

The sum of comeal and interpalpebral conjunctival staining was > +5 in the same eye

where comeal staining was > +2 and Schimmer was £ 5 mm/5 min.

* On the Ocular Surface Disease Index® (OSDI®) questionnaire, patients had a
minimum baseline score and answered at least 9 of the 12 questions.

The attributes selected for this subpopulation, as well as the severity of these attributes,
describe a population with more severe KCS than the ITT population.

Table 1 - Numbers of Patients with KCS Inadequately Controlled with Tear
Substitutes and in the Intent-to-Treat Population

Study 192371-002 Study 192371-003
Treatment Group Subpopulation Intent-to-Treat Subpopulatien Intent-to-Treat
0.03% Cyclosporine 72 135 104 158
0.1% Cyclosporine 72 134 103 158
Vehicle 74 136 86 156

-Across both studies, 511 (58%} of the original 877 ITT patients were retained in the
subpopulation of patients with KCS inadequately controlled with tear substitutes. This
subpopulation included more than half of the patients enrolled in each study.

Reviewer’s Comments:

Although selected post-hoc, the selection of this subpopulation of patients and the
resultant analysis are not fundamentally flawed. The selection criteria used to describe
the subpopulation are sound, reasonable, and relevant clinically.

Statistical Methods:

A subgroup analysis was performed for patients with KCS inadequately controlled with
tear substitutes as defined previously. As described in NDA 21-023, the last observation
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carried forward was used to impute missing data and for efficacy variables collected on
both eyes, a “worse” eye was selected.

Efficacy data were summarized with descriptive statistics (i.e., sample size, mean,
standard deviation {SD}, minimum, maximum, and median). A one-way analysis of
variance (ANOVA) with main effect of treatment group was used to test for differences
at month 6 in change from baseline among treatment groups. To adjust for multiple
comparisons among the 3 treatment groups, if the test for among-group difference for the
main effect was significant, then all 3 pairwise comparisons were made. Within-group
changes from baseline were analyzed by the paired t-test method. As month 6 has been
identified as the primary time point, only the month-6 results are presented here.

Clinically and Statistically Significant Findings at Month 6 Common to Both Studies
in Patients with KCS Inadequately Controlled with Tear Substitutes:

Categorized Schimmer Tear Test with Anesthesia

Categonzed Schirmer values from grade 1 (< 3 mn5 min) to grade 5 (= 15 mnv/5 min)
were analyzed (a positive change from baseline indicates improvement). Results of the

Schirmer tear test with anesthesia are summarized for the patients with KCS inadequately
controlled with tear substitutes by study in Table 2.

Table 2 - Categorized Schirmer Values with Anesthesia at Baseline and Change
from Baseline at Month 6 in Patients with KCS Inadequately Controlled by Tear
Substitutes

Mean + Standard Deviation (N}
Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle

Day 0 1.96 £ 0.91 231%1.16 2.12+098 1.64 +0.82 1.87+0.93 201 £1.05

) (72) (74) (102) 99) (84)
Among-group p-value 0.127 _0.022*
‘Change from baseline:
Month 6 0.76 £ 1.39 0.24+1.15 0.29+1.22 056+ 1.23 061+1.18 -0.01 £0.98

(66) (62) (62} (31) (83) an
Within-group p-value <0.001 0.104 0.066 <0.001 < 0.001 0.908
Among-group p-value 0.040 < 0.001
P-value for pairwise
comparisons vs. vehicle 0.046 0.821 NA 0.001 <0.001 NA
Note:

CsA = cyclosporine ophthalmic emulsion, NA = not applicable. Schirmer values categorized as 1
(< 3 mm/5 min), 2 (3 to 6 mm/S min), 3 (7 to 10 mm/5 min), 4 (11 to 14 mn'S min), and 5 (> 15 mm/S min)
using the worse eye. A positive change indicates improvement.

a At day 0, patients randomized to vehicle had significantly higher (i.e., less severe) Schirmer values than
patients randomized to 0.05% cyclosporine ophthalmic emulsion (p=0.007).
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In study 002 at month 6, the within-group comparisons showed a statistically significant
improvement from baseline with 0.05% cyclosporine but not with 0.1% cyclosporine or
vehicle. The among-group difference was statistically significant (p = 0.040). The

pairwise comparison for 0.05% cyclosporine vs. vehicle showed a statistically significant
difference in favor of 0.05% cyclosporine (p = 0.046).

[n study 003 at month 6, the within-group comparisons showed statistically significant
improvements from baseline with both concentrations of cyclosporine, in contrast to

essentially no change in the vehicle group. The among-group difference was statistically

significant (p < 0.001). Pairwise comparisons for 0.05% cyclosporine vs. vehicle and
0.1% cyclosporine vs. vehicle showed statistically significant differences in favor of
cyclosporine (p < 0.001).

Because there was a significant difference among treatment groups at day 0 in study 003,

an analysis of covariance (ANCOVA), using the baseline value as covaniate, was
performed to examine treatment differences at month 6. Results from the AN COVA did
not change the conclusion that 0.05% cyclosporine was statistically significantly better

than vehicle at month 6.

Blurred Vision

A 5-grade subjective sca

le was used to assess blurred vision with scores ranging from “I

do not have this symptom” (0) to “I always notice this symptom, it does make me
uncomfortable, it does interfere with my activities” (+4) (a negative change from baseline
indicates improvement). Results for blurred vision are summarized for the patients with
KCS inadequately controlled with tear substitutes by study in Table 3.

Table 3 - Blurred Vision at Baseline and Change from Baseline at Moath 6 in
Patients with KCS Inadequately Controlled by Tear Substitutes

Mean * Standard Deviation (N)

Study 192371-002

Study 192371-003

CsA 0.05% CsA 0.1% Vehicle CsA 0.05% |° CsA0.1% Vehicle
Day 0 231+1.38 1.97 £ 1.30 1.86 +1.24 1.99 £ 1.30 1.9241.32 1.97+1.32
(72) (72) (74) (104) (103) (86)
Among-group p-value 0.109 0.932
Change from baseline:
Month 6 -0.50 £ 1.50 04] + 115 -0.01 +1.01 -0.46 £ 1.18 -0.49+1.23 -001%1.36
(70) (69) (72) (100} o7 (82)
Within-group p-value 0.007 0.005 0.908 < 0.001 < 0.001 0.935
Among-group p-value 0.048 0.019
P-value for pairwise
comparisons vs vehicle 0.025 0.034 NA 0.018 0.013 NA

Note:

CsA = cyclosporine ophthalmic emulsion, NA = not applicable. Blurred vision was measured on a scale

from G {do not have symptom) to 4 (always notice this symptom). A negative change indicates improvement.
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In both studies at month 6, the within-group comparisons for both cyclosporine
concentrations showed statistically significant improvements of approximately 0.5 grade
from baseline. In contrast, vehicle-treated patients showed essentially no change. The
among-group difference was statistically significant in each study (p <0.048). Pairwise
comparisons for 0.05% cyclosporine vs. vehicle and 0.1% cyclosporine vs. vehicle
showed statistically significant differences in favor of cyclosporine (p < 0.034).

Reviewer’s Comments:

1} There are multiple [five (5) subjective and Jive (5) objective] endpoints specified in
the original ND4, and the p-values presented Jor Categorized Schirmer w/ Anesthesia
and Blurred Vision in this Amendment are not corrected Jor multiplicity.

2) The statistically significant p-values for pairwise comparisons of 0.05% cyclosporine

vs. vehicle in Studies 192371-002 and 192371-003 are calculated using change-from-
baseline values.

When p-values are calculated (1-way Analysis of Variance) with the actual given
means by visit at Month 6, the resultant values do not demonstrate statistical
significance favoring 0.05% cyclosporine over vehicle. See Tables 4 and 5 below Sfor
Categorized Schirmer Values with Anesthesia and Blurred Vision.

Table 4 - Categorized Schirmer Values with Anesthesia at Baseline and at Month 6
in Patients with KCS Inadequately Controlled by Tear Substitutes

Means by Visit
Study 192371-002 Study 192371-003

CsA 0.05% CsA 0.1% Vehicle CsA 0.05% CsA 0.1% Vehicle

Day 0 1.97 2.31 2.00 1.63 1.81 1.97
(66) {62) (62) (o1) (83) a7

Among-group p-value 0.113 0.052
Moenth 6 273 2,55 2.29 2.19 . 242 1.96
. (66) {62} (62) on (83) )
Within-group p-value < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001
Among-group p-value 0.149 0.057
P-value for pairwise
comparisons vs. vehicle 0.053 0.229 NA 0.208 0.013 NA

Note:  CsA = cyclosporine ophthalmic emulsion, NA = not applicable. Schirmer values categorized as 1
(<3 mm/5 min), 2 (3 to 6 mm'S min), 3 (7 to 10 mnv'S min), 4 (11 to 14 mny's min), and 5 (= 15 mm/S min)
using the worse eye. Day 0 values are provided only for patients with month 6 data.
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Table S - Blurred Vision at Baseline and at Month 6 in Patients with KCS
Inadequately Controlled by Tear Substitutes

The submitted studies in NDA 21-023 are not sufficient to establish efficacy in the

xbw

Studies 192371-002 and 192371-003 are not replicative.

NDA 21-023 Major Multidisciplinary Amendment 0.05% cyclosporine ophthalmic emulsion

Means by Visit
Study 192371-002 Study 192371-003
CsA 0.05% CsA 0.1% Vehicle CsA 8.05% CsA 0.1% Vehicle
Day 0 2.29 2.04 1.90 2.02 1.39 1.93
(70) (69) (72) (100) on (82)
Among-group p-value 0.210 0.767
Month 6 1.79 1.64 1.89 1.56 1.39 1.91
(70} (69) (72) (100} [C))] (82)
Within-group p-value <0.001 < (.001 < (.001 <0.001 <0.001 <0.001
Ameng-group p-value 0.543 0.022
P-value for pairwise
comparisons vs. vehicle 0.656 0.267 NA 4.066 0.007 NA
Note: CsA = cyclosporine ophthalmic emulsion, NA = not applicable. Blurred vision was measured on a scale
from 0 (do not have symptom) to 4 (always notice this symptom). Day 0 values are provided only for
patients with month 6 data.
Conclusions:




Recommendations:

The sponsor should submit additional information to support the efficacy of 0.05%

cyclosporine ophthalmic emulsion — - -
William M. Boyd, M.D.
Medical Officer
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