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Introduction and Background
Bimatoprost is an efficacious ocular hypotensive agent which was first approved for the
reduction of elevated intraocular pressure in patients with open angle glaucoma or ocular
hypertension in March 2001 (NDA 21-275, Lumigan (bimatoprost ophthalmic solution,
0.03%)). The mechanism of action by which bimatoprost reduces intraocular pressure is
by increasing aqueous humor outflow through the trabecular meshwork and enhancing
uveoscleral outflow. In the initial NDA submission, increased eyelash growth was
observed as an adverse event in the clinical trials of bimatoprost 0.03% ophthalmic
solution used once daily.
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Drug Established and Proposed Trade Name, Drug Class,
Applicant’s Proposed Indication, Dose, Regimens
Proposed Proprietary Name: Latisse
Established name:
bimatoprost ophthalmic solution
Sponsor:
Allergan, Inc.
2525 Dupont Drive
P.O. Box 19534
Irvine, CA 92623-9534
NDA Drug Classification:
Pharmacologic Category
Proposed Indication
Dosage Form and Route
of Administration

P
Prostaglandin analogue
For the treatment of hypotrichosis of the eyelashes
topical ophthalmic solution
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State of Armamentarium for Indication
There are no other products approved for this indication.

Chemical Composition
Bimatoprost ophthalmic solution 0.03% contained 0.3 mg/mL of bimatoprost, sodium
phosphate dibasic heptahydrate, sodium chloride, citric acid monohydrate, hydrochloric
acid, sodium hydroxide, benzalkonium chloride 0.005% and purified water.
Bimatoprost vehicle ophthalmic solution contained sodium phosphate dibasic
heptahydrate, sodium chloride, citric acid monohydrate, hydrochloric acid, sodium
hydroxide, benzalkonium chloride 0.005% and purified water.

Human Pharmacokinetics
The absorption, distribution, metabolism and elimination (ADME) of bimatoprost was
extensively studied during the development of topical ocular bimatoprost for the
treatment of open-angle glaucoma or ocular hypertension, and presented in submissions
for Lumigan (bimatoprost ophthalmic solution) 0.03% (NDA 21-275). To support the
clinical safety of bimatoprost, a number of nonclinical pharmacokinetic and toxicokinetic
(TK) studies have been conducted. The scope of development included in vivo studies in
mice, rats, rabbits, monkeys and humans and in vitro studies using animal and human
tissues. A large number of the ADME studies and TK studies were conducted in
compliance with Good Laboratory Practice (GLP) regulations.
With this new indication, the dose and the formulation of bimatoprost would be the same
as with Lumigan 0.03%. The safety of Lumigan 0.03% has been well established and
supported by pharmacokinetic and toxicokinetic data. This safety data adequately
supports application of bimatoprost 0.03% to the upper eyelid margin for the proposed
indication of treatment of hypotrichosis of the eyelashes.

DAIOP Advisory Committee Meeting Briefing Package for bimatoprost ophthalmic solution

4

Description of Clinical Data Sources
Clinical Studies for Ophthalmic Indications for bimatoprost ophthalmic solution
NDA 22-369, For the treatment of hypotrichosis of the eyelashes
NDA 21-275, For the reduction in elevated intraocular pressure in patients with glaucoma or ocular hypertension

NDA 22-369, Latisse
Study No.

Study Design

Main Entry
Criteria

Controlled Studies Pertinent to the Claimed Indication
192024-032
Phase 3
Healthy adult
multicenter,
subjects with no
doubleactive ocular
masked,
disease and with
randomized,
baseline overall
vehicleeyelash
controlled
prominence of
parallel-group
minimal or
study
moderate based on
the 4-point Global
Eyelash
Assessment Scale

Study Objectives

To evaluate the safety
and efficacy of
bimatoprost solution
0.03% once daily
compared with
vehicle in increasing
overall eyelash
prominence
following topical
administration to the
upper eyelid margins

# Pts Treated,
Treatment
278 randomized
137 bimatoprost
141 vehicle
Bimatoprost or
vehicle applied once
daily to the upper
eyelid margins using
a single-use-per-eye
applicator

Duration of
Treatment
16 weeks
(treatment
period)
followed by a
4-week
posttreatment
follow-up
period

Key Results

By the end of the treatment
period, a statistically
significantly higher percentage
of subjects in the bimatoprost
group compared with the vehicle
group experienced improved
eyelash prominence, length,
thickness/fullness, and darkness
(p<0.0001). Statistically
significant differences between
the 2 treatment groups were
observed as early as week 4 for
length and week 8 for
prominence, thickness, and
darkness; these differences were
statistically significant at all
subsequent time points.
Bimatoprost solution 0.03% was
well-tolerated.
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Study No.

Study Design

Main Entry
Criteria

Study Objectives

# Pts Treated,
Treatment

Duration of
Treatment

Key Results

Uncontrolled Clinical Studies
192024-MA001

Investigatorsponsored
open-label
proof-ofconcept study

Healthy adult
females with no
history of prior use
of bimatoprost and
no active ocular
disease.

To assess the safety
and efficacy of
bimatoprost 0.03% to
grow longer, darker,
and thicker eyelashes
with application to
the eyelash root
margin

28 subjects
All subjects applied
bimatoprost once
daily to the upper
eyelid margins using
a sponge-tipped
applicator

12 weeks
(treatment
period)
followed by a
4-week
posttreatment
follow-up
period

At the end of the 12-week
treatment period, among those
16 respondents who answered
the question 81% (13/16) and
19% (3/16) of subjects reported
their eyelashes to be “much
improved” or “improved,”
respectively. Most subjects
reported that they had noticed
growth or darkening of their
eyelashes by week 8 (month 2)
of the study.
Bimatoprost 0.03% was welltolerated.

Other Studies
192024-033

Single-center,
randomized
study

Healthy adult
subjects who did
not have permanent
eye makeup or
eyelash implants

To evaluate the interrater (ratings of the
same subjects by
different raters) and
intra-rater (ratings of
the same subjects by
the same rater at 2
different time points)
reliability of the
Global Eyelash
Assessment Scale
with photnumeric
guide to assess
overall eyelash
prominence.

68 subjects enrolled.
Investigational study
drug was not
administered in this
study
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No treatment
was
administered
during this 1day study

There was a “substantial” degree
of agreement within raters (i.e.,
intra-rater reliability) when
assessing overall eyelash
prominence at 2 different time
points.
The degree of agreement
amongst raters (i.e., inter-rater
reliability) was deemed “almost
perfect.”
The Global Eyelash Assessment
Scale with photonumeric guide
can be considered to be a
reliable instrument in grading
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Study No.

Study Design

Main Entry
Criteria

Study Objectives

# Pts Treated,
Treatment

Duration of
Treatment

Key Results
overall eyelash prominence.

NDA 21-275, Lumigan
Protocol Type

Study Design

Treatment
Duration

multicenter,
double-masked,
randomized,
parallel-group,
active control
(31 centers)

3 months
(with treatment
extended to 1 year)

Patient
Population

Treatment
Groups

Dosing

AGN 192024
0.03%

Vehicle AM
AGN 192024 PM

AGN 192024
0.03%

AGN 192024 AM
AGN192024 PM

timolol 0.05%

timolol AM
timolol PM

AGN 192024
0.03%

Vehicle AM
AGN 192024 PM

AGN 192024
0.03%

AGN 192024 AM
AGN192024 PM

timolol 0.05%

timolol AM
timolol PM

Sex/Race

No. Patients
Enrolled/
Completed

Phase III Studies
Efficacy/ Safety
192024-008
Review Study #1

Efficacy/ Safety
192024-009
Review Study #2

multicenter,
double-masked,
randomized,
parallel-group,
active control
(30 centers)

3 months
(with treatment
extended to 1 year)

subjects with
glaucoma
or
ocular hypertension

subjects with
glaucoma
or
ocular hypertension
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sex
M: 46% (279/602)
F: 54% (323/602)
race
C: 77% (462/602)
B: 17% (102/602)
A: <1% ( 3/602)
H: 6% ( 34/602)
O: <1% ( 1/602)
sex
M: 44% (262/596)
F: 56% (334/596)
race
C: 75% (445/596)
B: 19% (112/596)
A: 4% ( 22/596)
H: 2% ( 15/596)
O: <1% ( 2/596)

602 enrolled
536 completed
3 months

596 enrolled
552 completed
3 months

7

Protocol Type

Study Design

Treatment
Duration

Patient
Population

Treatment
Groups

Dosing

single-center,
double-masked,
randomized,
parallel-group,
active and inactive
control

5 ½ days

subjects with openangle glaucoma
or
ocular hypertension

AGN 192024
0.01%

AM and PM

AGN 192024
0.03%

“

AGN 192024
0.1%

“

timolol 0.05%
vehicle

“

AGN 192024
0.003%

21 days QD (PM)
7 days BID

AGN 192024
0.01%

21 days QD (PM)
7 days BID

AGN 192024
0.03%

21 days QD (PM)
7 days BID

timolol 0.05%

28 days BID

vehicle

28 days BID

AGN 192024
0.03%

QD (AM)

vehicle

“

Sex/Race

No. Patients
Enrolled/
Completed

Phase II Studies

Dose-Response
192024-001
Review Study #3

Dose-Response
192024-002
Review Study #4

Dose-Response
192024-003
Review Study #5

single-center,
investigatormasked,
randomized,
parallel-group,
active and inactive
control

single-center,
double-masked,
randomized,
parallel-group,
vehicle control

28 days

1 month

subjects with openangle glaucoma
or
ocular hypertension

subjects with openangle glaucoma
or
ocular hypertension

DAIOP Advisory Committee Meeting Briefing Package for bimatoprost ophthalmic solution

sex
M: 33% (20/60)
F: 67% (40/60)
race
C: 82% (49/60)
B: 10% ( 6/60)
A: 0% ( 0/60)
H: 8% ( 5/60)
O: 0% ( 0/60)

sex
M: 46% (46/100)
F: 54% (54/100)
race
C: 77% (77/100)
B: 6% ( 6/100)
A: 0% ( 0/100)
H: 16% (16/100)
O: 1% ( 1/100)

sex
M: 31% (10/32)
F: 69% (22/32)
race
C: 53% (17/32)
B: 47% (15/32)

60 enrolled
60 completed

100 enrolled
100 completed

32 enrolled
28 completed
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Protocol Type

Study Design

Treatment
Duration

Patient
Population

Treatment
Groups

Dosing

Dose-Response
192024-004
Review Study #6

multicenter,
investigatormasked,
randomized,
parallel-group,
active and inactive
control
(4 centers)

1 month

subjects with openangle glaucoma
or
ocular hypertension

AGN 192024
0.03%

QD (PM)

AGN 192024
0.06%

“

latanoprost 0.005%

“

vehicle

“
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Sex/Race

sex
M: 39% (41/106)
F: 61% (65/106)
race
C: 76% (81/106)
B: 20% (21/106)
A: 0% ( 0/106)
H: 4% ( 4/106)
O: 0% ( 0/106)

No. Patients
Enrolled/
Completed

106 enrolled
100 completed
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Discussion of Individual Trials
Study 192024-032: A Multicenter, Double-masked, Randomized, Parallel Study
Assessing the Safety and Efficacy of Once-daily Application of Bimatoprost
Solution Compared to Vehicle in Increasing Overall Eyelash Prominence.
Study Objective
To evaluate the safety and efficacy of bimatoprost ophthalmic solution, 0.03%, once
daily compared with vehicle in increasing overall eyelash prominence following dermal
administration to the upper eyelid margins.
Primary Hypothesis
Bimatoprost ophthalmic solution 0.03% once daily is more effective than vehicle in
increasing overall eyelash prominence as measured by the difference between the two
groups in the incidence of subjects at Month 4 with at least a 1 grade increase from
baseline in the 4-point Global Eyelash Assessment (GEA) score.
Secondary Hypotheses
The efficacy of bimatoprost ophthalmic solution 0.03% once daily is superior to that of
vehicle in increasing upper eyelash length as measured by digital image analysis.
The efficacy of bimatoprost ophthalmic solution 0.03% once daily is superior to that of
vehicle in increasing upper eyelash thickness as measured by digital image analysis.
The efficacy of bimatoprost ophthalmic solution 0.03% once daily is superior to that of
vehicle in darkening upper eyelashes as measured by digital image analysis.
Bimatoprost ophthalmic solution 0.03% once daily has an acceptable safety profile.
Study Design
This study was a multicenter (16 sites), randomized, double-masked, parallel group,
vehicle-controlled study to evaluate the safety and efficacy of bimatoprost 0.03% solution
to increase overall eyelash prominence following dermal application to the upper eyelid
margins. This study consisted of 8 visits: screening (day -14 to -1); baseline (day 1);
week 1; months 1, 2, 3, and 4 (or early exit); and month 5 (post-treatment follow-up).
Treatment was initiated on day 1 and concluded at month 4 (week 16), after which there
was a post-treatment follow-up period lasting 1 month.
After randomization, the subject was instructed to carefully apply one drop of study
medication to a disposable single-use-per-eye applicator and brush along the upper eyelid
margin once daily in the evening. The subject was instructed not to apply study
medication to the lower eyelash line. Study site personnel instructed the subjects in how
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to apply study medication using saline solution and subjects practiced under investigator
supervision.
Subjects applied their first dose of study medication on the evening of Day 1. Each dose
thereafter will be applied every evening for 1 month. Subjects will receive a one month
supply of study medication and applicators at Months 1, 2, and 3 for a total of 4 months
of treatment. At each of the visits, the site called the IVRS or logged into the IWRS to
obtain a new medication kit number to be dispensed to the subject.
Subjects were considered to have completed the study when all visit procedures were
completed at month 5. Subjects were considered to have exited the study when the early
exit visit was completed at any time prior to month 5 for any reason.
Global Eyelash Assessment Scale
The Global Eyelash Assessment Scale (GEA) is a tool used for the static assessment of
overall bilateral upper eyelash prominence. The GEA Scale developed by Allergan used a
4-point ordinal scale which included a brief description of each measure accompanied by
representative photographs. This scale provided for a static assessment of overall eyelash
prominence, as eyelashes are assessed based on actual appearance on the day of
evaluation, without relying on prior memory, perception, or assessment of change as
compared to previous assessments.
Using the GEA, the overall eyelash prominence of the subject's bilateral upper eyelashes
was assessed by the rater as being one of the following 4 assessments:
1. Minimal: (includes everything up to minimal; i.e., includes worst possible/none)
Corresponding to photoguide Grade 1 frontal views and superior views.
2. Moderate: Corresponding to photoguide Grade 2 frontal views and superior view.
3. Marked: Corresponding to photoguide Grade 3 frontal views and superior views.
4. Very Marked: (includes very marked and above; i.e., includes best possible);
Corresponding to photoguide Grade 4 frontal views and superior views.
In determining the appropriate GEA score, the rater evaluated overall eyelash
prominence, including elements of length, fullness, and color of both upper eyelashes.
Length was considered the most important feature.
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List of Investigators
Site
No.

Principal Investigator
Name (Number) and Address

Other Important
Participants
Name, Degree (Role)

N

11301

Alastair Carruthers, MD (1901)
Carruthers Dermatology Centre
943 West Broadway, Suite 820
Vancouver, BC V5Z 4E1
Canada

26

11302

Jean Carruthers, MD (1976)
Carruthers Cosmetic Surgery, Inc.
943 West Broadway, Suite 740
Vancouver, BC V5Z 4E1
Canada

20

10001

Joel Cohen, MD (8922)
AboutSkin Dermatology and
DermSurgery, PC
499 East Hampden, Suite 450
Englewood, CO 80113

20

10002

Sue Ellen Cox, MD (3883)
Aesthetic Solutions, PA
5821 Farrington Rd., Suite 101
Chapel Hill, NC 27517

10003

10004

10005

10006

19
)

Doris J. Day, MD (8923)
Day Cosmetic, Laser, &
Comprehensive Dermatology
135 E. 71st Street, Suite 1A
New York, NY 10021
Lisa M. Donofrio, MD (3158)
The Savin Center, PC
134 Park Street
New Haven, CT 06511
Steven Fagien, MD (3819)
660 Glades Road, Suite 210
Boca Raton, FL 33431

11

Dee Anna Glaser, MD (3644)
Saint Louis University
Department of Dermatology
1755 S. Grand Blvd.
St. Louis, MO 63104

21

Patient Numbers
1086-1087; 1092-1094;
1098-1099;1103; 1107;
1111-1112; 1133;
1138;1151; 1166;
1174;1179; 1181;
1196;1206
1066-1067; 10721073; 1101-1102;
1104; 1109; 1152;
1171-1172; 1191;
1218-1220; 1234;
1236; 1239; 1242;
1245
1050; 1052-1053;
1056-1057; 1110;
1116; 1140; 1146;
1186; 1187; 1257;
1305; 1310; 1316;
1340; 1349; 1362;
1367; 1409

1003-1005; 1007;
1009; 1011-1012;
1021-1027; 1113;
1118; 1150; 12151216
1048; 1114; 1153;
1285; 1304; 1319;
1329; 1339; 1371;
1375; 1401

8

1047; 1156; 1163;
1182; 1217; 1312;
1388; 1402

17

1155; 1157-1160;
1175-1178; 1246;
1248; 1286; 1293;
1393; 1396; 14071408
1075; 1077; 11051106; 1154; 1185;
1254-1255; 1276;
1289; 1302; 1323;
1333; 1337; 1342;
1345; 1348; 1370;
1380; 1398; 1400
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Site
No.

Principal Investigator
Name (Number) and Address

10007

Richard Glogau, MD (1978)
350 Parnassus Ave., Suite 400
San Francisco, CA 94117
Derek Jones, MD (8924)
Skin Care and Laser Physicians of
Beverly Hills
9201 Sunset Blvd., Suite 602
Los Angeles, CA 90069
Gary Lask, MD (8925)
ILR Dermatology
16260 Ventura Blvd., Suite 530
Encino, CA 91436
Stacy Smith, MD (3187)
Therapeutics Clinical Research
9025 Balboa Avenue, Suite 105
San Diego, CA 92123

10008

10009

10012

10014

William P. Werschler, MD (2941)
Premier Clinical Research
104 W. 5th Ave., Suite 320
Spokane, WA 99204

10013

David Wirta, MD (3276)
Eye Research Foundation
1501 Superior Avenue, Suite 303
Newport Beach, CA 92663

10010

Jessica Wu, MD (8926)
Pacific Dermatology
11600 Wilshire Blvd., Suite 322
Los Angeles, CA 90025

Other Important
Participants
Name, Degree (Role)

N
6

1068; 1170; 13131314; 1320; 1335

1

1014

5

1059; 1061; 1088;
1366; 1368

33

1002; 1015; 1018;
1020; 1031-1032;
1034; 1041; 10451046; 1108; 1119;
1125; 1127; 1169;
1173; 1189; 1223;
1226; 1250- 1251;
1290; 1303; 1324;
1330; 1343; 1350;
1355; 1357-1359;
1372; 1386
1258; 1260-1261;
1265-1266; 1268;
1271-1272; 12781279; 1281; 12871288; 1311; 1315;
1331; 1352; 1383

I)

18

None

Patient Numbers

36

19

1132; 1135; 11431144; 1147-1148;
1164; 1194; 11971201; 1207; 1209;
1211; 1214; 12281229; 1249; 1264;
1269; 1273; 1292;
1361; 1363; 1369;
1373-1374; 13761379; 1389; 1391;
1399
1035; 1040; 1044;
1060; 1063; 1065;
1081-1083; 1091;
1096; 1115; 1222;
1230-1232; 1252;
1263; 1274
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Site
No.
10011

Principal Investigator
Name (Number) and Address
Steven Yoelin, MD (8927)
355 Placentia, Suite 203
Newport Beach, CA 92663

Other Important
Participants
Name, Degree (Role)
None

N
24

Patient Numbers
1001; 1037-1039;
1070; 1124; 1139;
1142; 1180; 1241;
1253; 1259; 1277;
1283-1284; 12981299; 1301; 1325;
1356; 1360; 1385;
1404-1405

Study Population
Approximately 260 subjects were enrolled at 16 sites with an anticipated dropout rate of
15%. Each subject had to meet all of the following inclusion criteria and exclusion
criteria.
Inclusion Criteria
1. Male or female, at least 18 years of age, dissatisfied with their overall eyelash
prominence.
2. Written informed consent and authorization obtained prior to any studyrelated procedures
3. Screening and baseline GEA score of a 1 or 2
4. A best-corrected visual acuity score equivalent to a Snellen acuity of 20/100
or better in each eye, using a logarithmic acuity chart for testing at 10 feet
5. IOP ≤ 20 mmHg in each eye
6. Standardized eyelash photographs at the screening visit of acceptable quality
for image analysis as verified by Canfield Scientific, Inc.
7. Ability to follow study instructions and willingness to complete all required
procedures and visits
Exclusion Criteria
1. Any uncontrolled systemic disease
2. Subjects without visible lashes
3. Subjects with asymmetrical eyelashes, including but not limited to unequal
right and left and GEA scores
4. Subjects with any known disease or abnormality of the lids, lashes, ocular
surface, or lacrimal duct system
5. Subjects with known or suspected trichotillomania disorder
6. Any ocular pathology in either eye that may have interfered with the ability to
obtain accurate IOP readings
7. Contraindications to pupil dilation
8. Active ocular disease (e.g., glaucoma, uveitis, ocular infections, chronic
blepharitis, or severe dry eye); myopia, strabismus, and cataracts were
allowed provided other study criteria were met
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9. Any ocular surgery (including laser, refractive, intraocular filtering surgery)
during the 3 months prior to study entry or any anticipated need for ocular
surgery for the duration of the study
10. Subjects unwilling or unable to remove contact lenses prior to study
medication application in the evening and keep lenses out for 30 minutes
11. Any permanent eyeliner within 5 years
12. Eyelash implants of any kind
13. Any eyelash tint or dye application within 2 months of study entry
14. Any eyelash extension application within 3 months of study entry
15. Any use of eyelash growth products within 6 months of study entry
16. Concurrent treatment with any prostaglandin or prostamide (ocular or
systemic)
17. Treatments that may affect hair growth (e.g., minoxidil, cancer
chemotherapeutic agents, etc.) within 6 months prior to study entry
18. Any subjects requiring IOP- lowering eye drops or any other eye drop
medications, lubricants or artificial tears at baseline, or anticipated use of
these treatments during the study.
19. Known allergy or sensitivity to the study medication, its components, or the
eye make-up remover provided
20. Subjects with macular edema or those who were aphakic, pseudophakic with a
torn posterior lens capsule, or subjects who had known risk factors for
macular edema
21. Females who were pregnant, nursing, or planning a pregnancy during the
study or who were of childbearing potential and not using a reliable method of
contraception
22. Current enrollment in an investigational drug or device study or participation
in such a study within 30 days prior to study entry
23. Subject had a condition or was in a situation which, in the investigator’s
opinion, may have put the subject at significant risk, may have confounded the
study results, or may have interfered significantly with the subject’s
participation in the study
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Schedule of Visits and Procedures
Screening
(Day -14 to -1)

Baseline
(Day 1)

Week 1

Month 1

Month 2

Month 3

Month 4/
Early
Exit

Month 5

Consent / authorization
X
Inclusion / exclusion criteria
X
X
Medical history / ophthalmic history a
X
X
Physical examination
X
Pregnancy test (urine)
X
X
Vital signs
X
X
X
X
X
X
X
Visual acuity b
X
X
X
X
X
X
Biomicroscopy
X
X
X
X
X
X
Intraocular pressure (IOP)
X
X
X
X
X
X
measurement c
d
Ophthalmoscopy
X
X
Patient reported outcomes
X
X
X
X
X
X
X
questionnaires e
Global eyelash assessment f
X
X
X
X
X
X
X
Standardized eyelash photography f
X
X
X
X
X
X
X
Dispensed study drug
X
X
X
X
Serious medical events
X
X
Adverse events
X
X
X
X
X
X
Concomitant medications
X
X
X
X
X
X
X
Concurrent procedures
X
X
X
X
X
X
a Subjects who reported any eye issues or discomfort at the day 1 visit were seen by an ophthalmologist for further procedures if necessary.
b Best corrected visual acuity with refraction.
c Was to be measured at approximately the same time of day as the screening visit for each subsequent visit.
d Ophthalmoscopy and lens assessments were performed following visual acuity and IOP reading; mydriatics were instilled after the IOP measurement.
e Was to be completed by the subject prior to conducting any other visit procedures.
f Subjects were to remove all eye makeup ≥ 15 minutes before procedure.

DAIOP Advisory Committee Meeting Briefing Package for bimatoprost ophthalmic solution

X
X
X
X
X
X
X
X
X
X

16

Efficacy Measurements
Primary Efficacy Measurement
The primary efficacy measurement for this study was the subject’s overall (i.e., both eyes
scored together, superior and frontal views) eyelash prominence at month 4 (week 16) as
measured by the investigator using the GEA scale. The GEA is a 4-point scale with a
photonumeric guide which uses the following scores.

GEA Score
1
2
3
4

Description of Eyelash Prominence
Minimal (includes everything up to minimal [includes worst possible/none])
Corresponding to photoguide grade 1 frontal and superior views
Moderate
Corresponding to photoguide grade 2 frontal and superior views
Marked
Corresponding to photoguide grade 3 frontal and superior views
Very Marked (includes very marked and above [includes best possible])
Corresponding to photoguide grade 4 frontal and superior views

The GEA photoguide is included in Appendix 9.4 of this review.
Primary Efficacy Variable
The primary efficacy variable was the change in GEA score from the baseline
measurement to the month 4 (week 16) measurement. A clinical success was defined as
at least a 1-grade increase from baseline.
Secondary Efficacy Measurements
Secondary efficacy measurements collected in this study included eyelash length,
progressive eyelash thickness/fullness, and eyelash darkness (intensity), each determined
by image analysis of digital eyelash photographs (superior view) across both eyes. The
digital image analysis was based on standardized equipment and subject preparation.
Digital image analysis is a photographic process developed and performed by Canfield
Scientific, Inc. The details regarding the processes are maintained by Canfield Scientific,
Inc. The information describing software and technical processes of digital image
analysis is maintained in standard operating procedures (SOPs) and work instruction
manuals on file at Canfield Scientific, Inc.
Upper eyelash length was measured within a defined eyelash boundary for each eye,
known as the full area of interest (AOI). For the digital image, the computer software
divided the full AOI image into a series of 25 vertical pixel segments. Within each
segment, the maximum upper eyelash length (defined as the maximum height of each
segment) was measured in pixels. The mean number of pixels over all segments
represented the upper eyelash length and was computed for each digital image across
both eyes. Upper eyelash length was additionally measured in terms of millimeters
(mm). The principal variable for eyelash length was change from baseline within the full
AOI in pixels.
Upper eyelash thickness/fullness was measured within 3 preset rectangular areas
(proximal, medial, and distal, each 300 x 25 pixels) positioned at fixed distances from a
standardized point on the eyelash margin. For each superior-view image, the number of
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pixels representing the upper eyelashes was counted within each preset rectangular area.
Eyelash thickness/fullness was assessed across both eyes as an average of the 3
rectangular areas (i.e., average progressive eyelash thickness), individually for the 3 areas
(proximal, medial, and distal), within the full AOI, and within the spline (a narrow area
approximately 5 pixels wide, bisecting the AOI). Upper eyelash thickness/fullness was
additionally measured in terms of mm2. The principal variable for eyelash
thickness/fullness was change from baseline in average progressive eyelash thickness,
expressed in pixels as percent of AOI.
Upper eyelash darkness was determined by lash intensity of the upper eyelash area within
the spline. Darkness (intensity) of each pixel blob (a continuous collection of pixels that
are touching) was reported as mean intensity of the red, green, and blue scale. The mean
intensity of each pixel blob was then interpreted on an 8-bit image gray scale on the
continuum of 0 (black) and 255 (white). The mean lash intensity was the average
intensities of all pixel blobs and was a measure of upper eyelash darkness. Eyelash
intensity was calculated within the full AOI and within the spline. The principal analysis
variable for eyelash intensity was change from baseline within the spline.
Health Outcomes Measurement
Four Patient Reported Outcome questionnaires were collected during this study.

Integrated Review of Efficacy
Demographics
Demographics and Baseline Characteristics (ITT)

Age (years)
Mean
SD
Median
Min, Max
< 45, N (%)
45 to 65, N (%)
> 65, N (%)
Sex, N (%)
Male
Female
Race, N (%)
Caucasian
Black
Asian
Hispanic
Other

Bimatoprost
0.03%
N=137

Vehicle
N=141

Total
N=278

49.9
11.67
50.0
22, 77
44 (32.1)
82 (59.9)
11 (8.0)

49.7
11.27
50.0
22, 78
43 (30.5)
88 (62.4)
10 (7.1)

49.8
11.45
50.0
22, 78
87 (31.3)
170 (61.2)
21 (7.6)

3 (2.2)
134 (97.8)

5 (3.5)
136 (96.5)

8 (2.9)
270 (97.1)

p-value a
0.904

0.499

0.566 b
109 (79.6)
0 (0.0)
18 (13.1)
6 (4.4)
4 (2.9)

116 (82.3)
1 (0.7)
16 (11.3)
5 (3.5)
3 (2.1)

225 (80.9)
1 (0.4)
34 (12.2)
11 (4.0)
7 (2.5)
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Iris Color, N (%)
0.677
Dark c
53 (38.7)
58 (41.1)
111 (39.9)
Light c
84 (61.3)
83 (58.9)
167 (60.1)
GEA Score, N (%)
0.675
Minimal (1)
29 (21.2)
27 (19.1)
56 (20.1)
Moderate (2)
108 (78.8)
114 (80.9)
222 (79.9)
Marked (3)
0 (0.0)
0 (0.0)
0 (0.0)
Very Marked (4)
0 (0.0)
0 (0.0)
0 (0.0)
a For continuous variables, a 1-way ANOVA model was used. For categorical variables,
Pearson’s chi-square test was used or Fisher’s exact test (if ≥ 25% of the expected cell count is <
5).
b P-value for race is for Caucasian vs. non-Caucasian
c Light irides included the colors blue, blue-gray, blue/gray-brown, green, green-brown, hazel,
and other, and dark irides included the colors brown, dark brown, and black.

Disposition of Subjects Treatment and Post-treatment Periods (ITT)
Treatment Period
Enrolled a
Completed, N (%)
Discontinued
Adverse Event
Lack of Efficacy
Pregnancy
Lost to Follow-up
Personal Reasons
Protocol Violations
Other
Post treatment Period
Enrolled b
Completed, N (%)
Discontinued
Adverse Event
Lack of Efficacy
Pregnancy
Lost to Follow-up
Personal Reasons
Protocol Violations
Other

Bimatoprost 0.03%

Vehicle

137
131 (95.6)
6 (4.4)
4 (2.9)
0
0
0
1 (0.7)
0
1 (0.7)

141
126 (89.4)
15 (10.6)
4 (2.8)
0
0
3 (2.1)
4 (2.8)
2 (1.4)
2 (1.4)

131
131 (100.0)
0
0
0
0
0
0
0
0

126
126 (100.0)
0
0
0
0
0
0
0
0
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Protocol Defined Analysis Populations
Analysis Populations
Three analysis populations were utilized:
• Intent-to-treat (ITT) population (primary efficacy analysis population) consisted of all
randomized subjects, regardless of whether or not treatment was received or administered.
• Per Protocol (PP) population (secondary efficacy analysis population) consisted of subjects
who had no major deviation from the protocol during their participation in the trial; and
• Safety population consisted of all subjects who received 1 or more doses of study medication.
If a subject was given the wrong study medication (other than the intended study medication as
randomized), the analysis of the subject’s data was based on the actual treatment received.

Primary Efficacy Endpoint
Primary Efficacy Measurement
The primary efficacy measurement for this study was the subject’s overall (i.e., both eyes scored
together, superior and frontal views) eyelash prominence at month 4 (week 16) as measured by the
investigator using the GEA scale. The GEA is a 4-point scale with a photonumeric guide which uses
the following scores.

GEA Score
1
2
3
4

Description of Eyelash Prominence
Minimal (includes everything up to minimal [includes worst possible/none])
Corresponding to photoguide grade 1 frontal and superior views
Moderate
Corresponding to photoguide grade 2 frontal and superior views
Marked
Corresponding to photoguide grade 3 frontal and superior views
Very Marked (includes very marked and above [includes best possible])
Corresponding to photoguide grade 4 frontal and superior views

The GEA photoguide is included in Appendix 9.4 of this review.
Primary Efficacy Variable
The primary efficacy variable was the change in GEA score from the baseline measurement to the
month 4 (week 16) measurement. A clinical success was defined as at least a 1-grade increase from
baseline.
Primary Efficacy Analysis
The primary efficacy measurement collected during this study was overall eyelash prominence
measured using the GEA scale with photonumeric guide (1 [minimal], 2[moderate], 3 [marked], 4
[very marked], corresponding to frontal and superior eyelash views). For the primary efficacy
endpoint, a clinical response was defined as at least a 1-grade increase in the GEA score from baseline
at month 4 (week 16). GEA scores were assigned by the investigator based on overall eyelash
prominence across both eyes. If data were missing or not available for baseline (day 1), data from the
screening visit were used as the baseline value. The proportion of subjects with at least a 1-grade
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increase from baseline was summarized by a frequency table and analyzed by the Pearson’s chi-square
test for 2-by-2 tables at each visit. The number and percentage of subjects in each GEA category were
summarized by treatment group and visit by a frequency table. No test was performed for treatmentby-center interaction.

Number (%) of Subjects with At Least a 1-Grade Increase from Baseline in GEA, Treatment
and Post-treatment Periods (ITT Population)
Bimatoprost 0.03%
Vehicle
p-value b
(N=137)
(N=141)
Visit
Week 1
7/137 (5)
3/141 (2)
0.2124 c
Week 4
20/137 (15)
11/141 (8)
0.0719
Week 8
69/137 (50)
21/141 (15)
<0.0001
Week 12
95/137 (70)
28/141 (20)
<0.0001
Week 16 (Primary Endpoint)
107/137 (78)
26/141 (18)
<0.0001
Week 20
103/131 (79)
27/126 (21)
<0.0001
a LOCF was performed on weeks 1 to 16 and week 20 analysis was based only on observed cases.
b P-values are based on Pearson’s chi-square test or Fisher’s exact test if at least 25% of the cells have expected cell sizes
of <5.
c Fisher’s exact test was performed.
a

Secondary Analysis of Primary Efficacy Endpoint
The percentage of subjects in each treatment group who experienced at least a 2-grade increase from
baseline in GEA score at each study visit was summarized by a frequency table and analyzed by the
Pearson’s chi-square test for 2-by-2 tables at each visit.
Mean change from baseline in GEA score was calculated for each treatment group at each study visit.
Within-group comparisons were performed using a Wilcoxon signed-rank test for change from
baseline. Between-group comparisons were performed using a Wilcoxon rank-sum test.

Number (%) of Subjects with At Least a 2-Grade Increase from Baseline in GEA, Treatment
and Post-treatment Periods (ITT Population)
Bimatoprost 0.03%
Vehicle
p-value b
Visit
(N=137)
(N=141)
Week 1
0/137 (0.0)
0/141 (0.0)
N/A
Week 4
0/137 (0.0)
0/141 (0.0)
N/A
Week 8
5/137 (3.6)
1/141 (0.7)
0.1164 c
Week 12
28/137 (20.4)
1/141 (0.7)
<0.0001
Week 16 (Primary Endpoint)
45/137 (32.8)
2/141 (1.4)
<0.0001
Week 20
49/131 (37.4)
4/126 (3.2)
<0.0001
a LOCF was performed on weeks 1 to 16 and week 20 analysis was based only on observed cases.
b P-values are based on Pearson’s chi-square test or Fisher’s exact test if at least 25% of the cells have expected cell sizes
of <5.
c Fisher’s exact test was performed.
a
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Percentage of Subjects With at Least a 1- or 2-Grade Increase
From Baseline in GEA for Treatment and Post-Treatment
Periods (ITT Population)
80
% of Subjects

60
40
20
0

Week 1

Week 4

Week 8

Week 12

Week 16

Week 20

1-Grade Bimatoprost

5

15

50

69

78

79

2-Grade Bimatoprost

0

0

4

20

33

37

1-Grade Vehicle

2

8

15

20

18

21

2-Grade Vehicle

0

0

1

1

1

3

Analysis of Secondary Endpoints(s)
Primary Analyses of Secondary Efficacy Endpoints
For assessments of eyelash length, progressive eyelash thickness/fullness, and eyelash darkness
(intensity) based on digital image analysis, analyses were based on the average of the measurements
from both left and right upper eyelashes (from superior view images). The methods used to determine
upper eyelash length, average progressive upper eyelash thickness/fullness, and upper eyelash darkness
are described in the statistical analysis plan. For each of these variables, raw values at baseline and
change from baseline at each visit were summarized. If baseline (day 1) data are unavailable or if there
was a reshoot, then the screening visit digital image analysis data were imputed for the baseline (day 1)
data. In the event that a subject’s digital image was not able to be interpreted due to the presence of
spectral noise, he or she was not included in the analysis population for that particular secondary
endpoint. Within-group comparisons were performed using a Wilcoxon signed-rank test for change
form baseline. Between-group comparisons were performed using a Wilcoxon rank-sum test. Missing
data were imputed up to week 16 using the LOCF method.
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To control the type 1 error rate at 0.05 for multiple secondary efficacy variables, a serial gatekeeping
procedure was used with the following order of importance for the secondary variables at month 4
(week 16):
1. Upper eyelash length (pixel count, change from baseline)
2. Average progressive upper eyelash thickness (percent of detected eyelash
thickness to progressive AOI, change from baseline)
3. Upper eyelash darkness (darkness [0 to 255 units] within the spline, change from
baseline)

Eyelash Length
The first secondary endpoint measured eyelash growth in terms of the overall change from baseline in
eyelash length, as measured in pixels within the full area of interest (AOI) by week 16. The applicant
found that 1 pixel was approximately equal to 0.0273 to 0.0274 mm. The eyelash length is presented
here analyzed in terms of millimeters.

Eyelash Length: Mean Change From Baseline (ITT Population)

Mean Change
(mm)

2

1

0

1

2

3

4

5

6

Week
Bim 0.03% (mm)

Vehicle (mm)

Reviewer’s Comment:
At the week 16 endpoint, the bimatoprost and vehicle groups had experienced mean changes from
baseline of 1.4 mm and 0.1. This difference was statistically significant with p<0.0001.
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Progressive Eyelash Thickness/Fullness
The second secondary endpoint to be analyzed was the overall change from baseline in progressive
eyelash thickness/fullness by week 16, as measured by the average number of pixels within 3 preset
areas of the area of interest (AOI).

Chart 6.1.5-2

Progressive Eyelash Thickness/Fullness: Mean Change
From Baseline, % AOI (ITT Populaiton)
20

Mean Change (%AOI)

15

10

5

0

-5
1

4

8

12

16

20

Week
Bimatoprost 0.03%

Vehicle

Reviewer’s Comment:
At the week 16 endpoint, the bimatoprost and vehicle groups had experienced mean increases in
progressive eyelash thickness/fullness of 12 mm and 1 mm, respectively. This difference was
statistically significant with p<0.0001. These increases correspond to a percentage change from
baseline of 106.00% for the bimatoprost group and 11.68% for the vehicle group.
When analyzed in terms of mm2, the mean change from baseline to week 16 was 0.71 mm2 for the
bimatoprost group and 0.06 mm2 vehicle group, respectively (p<0.0001).
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Overall Eyelash Darkness/Intensity
The third secondary endpoint was overall change from baseline in eyelash darkness/intensity at week
16, as measured within the spline. As the mean intensity of each pixel blob was interpreted on an 8-bit
grayscale in the range of 0 (black) to 255 (white), a result with a negative value was representative of
eyelash darkening.

Chart 6.1.5-3

Eyelash Darkness: Mean Change from Baseline, Spline
(ITT Population)

Mean Change

-30

-20

-10

0

1

4

8

Week

12

Bimatoprost 0.03%

16

20

Vehicle

Reviewer’s Comment:
At the week 16 endpoint, the bimatoprost group showed a statistically significantly greater degree of
eyelash darkening compared to vehicle as shown by mean changes from baseline of
-20 (bimatoprost) and -4 (vehicle) (p<0.0001). These results correspond to a percentage increase in
darkness of 18% and 3% at week 16 for the bimatoprost and vehicle groups, respectively (p<0.0001).

Other Endpoints
There were no additional endpoints tested.

Subpopulations
Subpopulation analyses were not performed.
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Integrated Review of Safety
In addition to the current clinical development program for eyelash growth, exposure data have been
collected for bimatoprost solution 0.03%, the two phase 3 trials of bimatoprost 0.03%/ timolol 0.5%
ophthalmic solution, a phase 4 Lumigan marketing study, the published literature, and an investigatorsponsored proof-of-concept study in which subjects applied bimatoprost to their upper eyelid margins.

Studies Used to Evaluate Safety
Number of Patients/Subjects
Study
(Bimatoprost Group)
Duration of treatment
Phase 3 Studies of Lumigan (bimatoprost ophthalmic solution) 0.03%
192024-008
240 (bimatoprost QD)
240 (bimatoprost BID)
12 months
192024-009
234 (bimatoprost QD)
243 (bimatoprost BID)
12 months
Phase 3 Studies of bimatoprost 0.03%/timolol 0.5% ophthalmic solution
192024-018T a
261 (bimatoprost plus timolol)
129 (bimatoprost alone)
12 months
192024-021T a
272 (bimatoprost plus timolol)
136 (bimatoprost alone)
12 months
Studies of Lumigan in the Published Literature
Noecker, et al (2003)
133
6 months
Manni et al (2004)
28
6 months
Phase 4 Marketing Study of Lumigan
MA-LUMO1 b
131
3 months
Studies of Bimatoprost for Eyelash Growth
192024-MA001
28
3 months
192024-032
137
4 months
a
Brandt, et al., 2008; data on file at Allergan
b
Data on file at Allergan

Comparator(s)
Timolol
Timolol
Timolol alone
Timolol alone
Latanoprost plus timolol
Latanoprost
Travoprost
None
Vehicle

Overall Exposure
The median duration of treatment exposure was comparable between the two treatment groups: 113
days for the bimatoprost group and 112 days for the vehicle group. The majority of subjects in each
treatment group were exposed to treatment for at least 16 weeks (73% [bimatoprost] and 60%
[vehicle]). During the treatment periods, study treatment was applied topically to the upper eyelid
margins once a day using a single-use-per-eye applicator.

Deaths
No deaths occurred during the course of Study 192024-032.
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Overall Listing of Serious Adverse Events
Only non-fatal serious adverse events were reported. A total of three subjects (1 bimatoprost, 2
vehicle) reported serious adverse events during the course of the study.
• Subject 10010-1035 (bimatoprost) was diagnosed with squamous cell carcinoma of the skin (on
back)
• Subject 11302-1102 (vehicle) was diagnosed with lymphoma during the treatment period
• Subject 10011-1277 (vehicle) was diagnosed with recurrent metastatic breast cancer during the
post-treatment period.

Adverse Events That Led To Discontinuation of Study Drug
Four subjects in each treatment group discontinued the study due to an adverse event. The adverse
events that led to study discontinuation by the 4 subjects in the vehicle group were lymphoma, eyelid
erythema, conjunctival hemorrhage (all mild or moderate severity), and low IOP (severe). The adverse
events that led to study discontinuation by the four subjects in the bimatoprost group were eczema, dry
eye, eye inflammation, and contact dermatitis, all of which were of mild or moderate severity.
Subject 10005-1159 discontinued study medication on day 16 on the advice of her private
ophthalmologist due to suspected post-cataract cystoid macular edema (CME).
Subject 10012-1125 reported the adverse event of xerostomia at day 34 of the study. The subject
discontinued use of the study treatment but remained in the study for follow-up through month 5/ study
exit.
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Study 192024-032
Adverse Events Reported by Greater than 1% of Subjects
Treatment and Post-treatment Periods Combined (Safety Population)
System Organ Class / Preferred Term
OVERALL
EYE DISORDERS
Eye Pruritus
Conjunctival hyperemia
Pinguecula
Eye irritation
Dry Eye
Erythema of eyelid
Eyelids pruritus
Conjunctival hemorrhage
IMMUNE SYSTEM DISORDERS
Seasonal allergy
INFECTIONS AND INFESTATIONS
Upper respiratory tract infection
Sinusitis
Influenza
Urinary tract infection
BENIGN AND MALIGNANT NEOPLASMS
Blepharal papilloma
SKIN AND SUBCUTANEOUS TISSUE DISORDERS
Skin hyperpigmentation
Dermatitis contact

Bimatoprost 0.03%
(N=137)
55 (40.1)

Vehicle
(N=141)
41 (29.1)

5 (3.6)
5 (3.6)
3 (2.2)
3 (2.2)
3 (2.2)
3 (2.2)
1 (0.7)
0 (0.0)

1 (0.7)
0 (0.0)
3 (2.1)
2 (1.4)
1 (0.7)
1 (0.7)
2 (1.4)
2 (1.4)

2 (1.5)

0 (0.0)

2 (1.5)
2 (1.5)
2 (1.5)
1 (0.7)

5 (3.5)
2 (1.4)
0 (0.0)
2 (1.4)

2 (1.5)

0 (0.0)

4 (2.9)
2 (1.5)

1 (0.7)
0 (0.0)

Laboratory Findings/Special Safety Studies
Laboratory testing was not performed during the development program. Electrocardiograms were not
performed during the development program.
No special safety studies were performed.

Post-marketing Experience
There is no post-marketing experience with bimatoprost ophthalmic solution for this indication or
route of administration.
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Potential Questions for the Advisory Committee
1) Do you think bimatoprost ophthalmic solution should be approved for the treatment of
hypotrichosis of the eyelashes?
2) If not, what additional studies should be performed?
3) Do you have any suggestions concerning the labeling of the product?
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