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Eyelashes are important for self-image1,2 and to
protect the ocular surface from particulate
matter.3,4 Hypotrichosis of the eyelashes is

characterized by reduced eyelash growth.2 Although its
etiology is often unknown, eyelash hypotrichosis or
complete eyelash loss may develop as an adverse effect
of cytotoxic chemotherapy. For many, hair loss

including eyelash loss can negatively affect self-image
and can lead to impairments in psychosocial
functioning.5,6 Following chemotherapy completion,
new hair growth is generally finer and thinner; it may
take several hair cycles before hair characteristics are
restored to prechemotherapy levels.7 Mascara, used to
darken, thicken, and lengthen eyelashes, may not be a

ABSTRACT
Objective: To evaluate long-term efficacy and safety of bimatoprost for treatment of chemotherapy-induced eyelash

hypotrichosis. Design: One-year, multicenter, double-masked, parallel-group study. Setting: Twenty-one centers in the
United States and one center in the United Kingdom. Participants: This study randomized (3:1) 130 subjects to bimatoprost
0.03% or vehicle applied topically to upper eyelid margins for six months. All subjects used bimatoprost for a second six
months. Measurements: Responders for the primary composite end point achieved ≥1-grade improvement in Global Eyelash
Assessment score and ≥3-point improvement in Confidence, Attractiveness, and Professionalism domain score of the Eyelash
Satisfaction Questionnaire at Month 4. Secondary assessments included eyelash length, thickness, and darkness, using digital
image analysis. Results: The responder rate was significantly higher with bimatoprost versus vehicle at Month 4 (37.5% vs.
18.2%; p=0.041) and Month 6 (46.9% vs. 18.2%; p=0.004). Significant improvements favoring bimatoprost occurred in
eyelash length (p=0.008), thickness (p<0.001), or darkness (p=0.029) at Month 4, with similar results at Month 6 (p<0.001,
length; p<0.001, thickness; p=0.002, darkness). Responder rates reached 61.5 percent at Month 12 for subjects continuing
bimatoprost and 67.6 percent for those switched from vehicle to bimatoprost. Conjunctival hyperemia (16.7%) and punctate
keratitis (9.4%) were the most common adverse events. Conclusion: Bimatoprost provides rapid eyelash recovery, whether
started shortly after chemotherapy (4 to 12 weeks) or delayed for six months, with minimal adverse events.
Clinical trial registry: NCT00907426  (J Clin Aesthet Dermatol. 2015;8(4):11–20.)
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viable option when eyelashes are sparse or missing.8

Bimatoprost is a synthetic prostamide F2a analog
approved for treatment of eyelash hypotrichosis.9 Once-
daily application of bimatoprost 0.03% to the upper
eyelid margins significantly increases eyelash
prominence, length, thickness, and darkness compared
with vehicle in subjects with idiopathic hypotrichosis.10

The 0.03% concentration is the same as that found in
bimatoprost ophthalmic solution used for treating other
ophthalmic conditions.11–13 Mechanistically, bimatoprost
is thought to induce eyelash growth through
prostamide-sensitive receptors in hair follicles, which
promote transition of the follicle from the telogen
(resting) to anagen (growth) phase of the hair cycle
and prolong the duration spent in anagen.14 The present
study was designed to evaluate the long-term safety
and efficacy of bimatoprost 0.03% in subjects with
chemotherapy-induced eyelash hypotrichosis. 

METHODS
Study design. This one-year, multicenter, double-

masked, parallel-group study enrolled subjects with
chemotherapy-induced eyelash hypotrichosis at 21
centers in the United States and one center in the United
Kingdom. The study protocol was approved by an
institutional review board or independent ethics
committee at each site, and the study was conducted in
compliance with Good Clinical Practice. All subjects
provided written informed consent and privacy-related
documentation. 

The study comprised two six-month treatment periods.
At baseline, subjects were stratified by etiology of
hypotrichosis (postchemotherapy or idiopathic). The
postchemotherapy subgroup was randomized (3:1) using
an automatic interactive voice or Web response system to
bimatoprost 0.03% or vehicle during the first treatment
period. All subjects allocated to vehicle were switched to
bimatoprost for the second six-month period, whereas
those allocated to bimatoprost continued on the same
treatment. Subjects were instructed to apply one drop of
study treatment to a sterile, single-use-per-eye applicator,
then brush it along the upper eyelid margins once every
evening. investigators, their staff, and subjects were
masked to treatment assignment during the entire one-
year treatment period. There were nine study site visits
(baseline and Months 1, 2, 4, 6, 7, 8, 10, and 12).

Study subjects. Adults 18 years of age or older who
reported chemotherapy-induced eyelash hypotrichosis
were enrolled if they had been treated for Stage i to iiiA
solid tumors with curative intent or received front-line
therapy for Stage i to ii diffuse large-cell lymphoma or
Hodgkin’s lymphoma; had resolution of all chemotherapy-
related side effects except for hair loss; had completed
their chemotherapy 4 to 16 weeks before study baseline;
had Eastern Cooperative Oncology Group performance
status of 0 or 1; and had no evidence of metastases or
anticipated need for further chemotherapy during the
study period. 

Eligible subjects also had a Global Eyelash Assessment
(GEA) score of 1 or 2, an Eyelash Satisfaction
Questionnaire (ESQ) score of 1 or 2 on each of the three
items in the Confidence, Attractiveness, and
Professionalism domain (hereafter referred to as Domain
2), and, in each eye, a best-corrected visual acuity (BCVA)
score equivalent to a Snellen acuity of 20/100 and
intraocular pressure (iOP) ≤20mm Hg. Subjects with
unequal GEA scores for the right and left eyelashes,
uncontrolled systemic disease, or known ocular disease or
abnormality were excluded.

GEA and ESQ assessment tools. The GEA is a
validated 4-point scale with photonumeric guide (1=none
or minimal eyelash prominence; 2=moderate eyelash
prominence; 3=marked eyelash prominence; 4=very
marked eyelash prominence). The ESQ, a validated
patient-reported outcome measure, comprises 23
questions, all measured on a 5-point likert-type scale
(1=very much disagree, 2=disagree, 3=neutral, 4=agree,
5=very much agree). Of the 23 questions, nine are
distributed across three domains (three questions each).
The length, Fullness, and Overall Satisfaction Domain
(Domain 1) assesses satisfaction with physical attributes
of the eyelashes, Domain 2 assesses satisfaction with
subjective attributes of eyelashes, and the Daily Routine
Domain (Domain 3) assesses satisfaction with daily
routines in making eyelashes presentable. Each domain is
scored separately, with domain scores ranging from 3 to
15; higher scores indicate greater satisfaction. 

The ESQ Domain 2 has been shown to be an
appropriate measure of psychological impact. A 3-point
change in ESQ Domain 2 is the minimal important
difference that reflects a clinically meaningful and
relevant benefit to subjects. including both GEA and ESQ
in a composite measure provides a more robust efficacy
assessment than either measure alone, requiring
enhanced eyelash prominence combined with increased
subject satisfaction.

Efficacy analyses. At each visit, investigators
assessed eyelash prominence using the GEA scale, and
subjects completed the ESQ. The primary composite
analysis was the proportion of responders who achieved
both a ≥1-grade improvement from baseline in GEA score
and a ≥3-point improvement in total score on ESQ Domain
2 at Month 4. Additional analyses included each
component of the primary composite (i.e., proportion of
subjects with ≥1-grade improvement in GEA score and
proportion of subjects with ≥3-point improvement on ESQ
Domain 2).

Key secondary analyses included changes from baseline
in digital image analysis (DiA) measures of upper eyelash
length (in mm), thickness (in mm2), and darkness (in
intensity units [iU]). increased length and thickness were
shown by positive changes from baseline, whereas
increased darkness was shown by a negative change in iU
from baseline (i.e., larger negative numbers indicate darker
lashes). Digital eyelash photographs using standard
photographic equipment were taken at each visit. 
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Safety assessments. Ophth-
almic examinations conducted
throughout the study included
BCVA, iOP, iris color, and
biomicroscopy, assessed at
baseline and at Months 1, 2, 4, 6,
8, and 12, and dilated
ophthalmoscopy, performed at
baseline and at Months 6 and 12.
iris color was assessed by an
ophthalmologist or trained
designee using 10 color
categories, including “other.”
Broader categories of “light” and
“dark” iris colors considered the
categories brown and dark
brown as “dark” and all other
categories as “light,” unless the
“other” category contained
“black” in the description, in
which case it was considered
“dark.” Additionally, adverse
events (AEs) were recorded at
each visit and physical
examinations with vital signs
were conducted at baseline and
at Months 6 and 12.

Data analysis and stat-
istics. Sample size calculations
were made for the overall
population, but not specifically
for the subgroup with
postchemotherapy hypotrich-
osis reported herein. Efficacy
variables were evaluated in the
intent-to-treat population, which
comprised all randomized
subjects; safety parameters were
evaluated in all subjects who
received one or more doses of
study treatment. Missing
efficacy data were imputed
using a last-observation-
carried-forward approach. For
the primary analysis on post-chemotherapy subjects, com-
parisons of responder rates between the bimatoprost and
vehicle groups were per-formed using a Pearson’s chi-square
test. Comparisons of DiA measures were made using a
Wilcoxon rank-sum test. Descriptive statistics and frequency
distributions were used to analyze efficacy measures during
the period from Month 6 to 12 (final analysis). Adverse
events were coded to preferred terms using the Medical
Dictionary for Regulatory Activities, v14.0, and summarized
descriptively. Other safety measures were also summarized
using de-scriptive statistics.

RESULTS
Subject demographics and disposition. Of the 130

subjects with chemotherapy-induced hypotrichosis, 123
(94.6%) completed the first six-month treatment period and
116 (89.2%) completed the entire 12-month study (Figure
1). The most common reasons for early discontinuation
during the entire 12-month period were lost to follow-up
(3.1%), AEs (3.1%), and personal reasons (2.3%). 

The groups initially allocated to bimatoprost and vehicle
were well matched with respect to baseline characteristics
(Table 1). At baseline, most (71.5%) had a GEA score of 1,
indicative of no or minimal eyelash prominence; the mean
baseline ESQ Domain 2 score was 3.9, indicative of the
subject’s dissatisfaction with the subjective attributes of
their eyelashes (i.e., subjects disagreed that their eyelashes
made them feel confident, attractive, or professional).

Figure 1. Patient disposition. TP=treatment period; TP1=Months 1 to 6; TP2=months 7 to 12. *Includes
two subjects randomized in error. †One subject randomized in error did not receive treatment.
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Responder rates. The proportion of subjects who
responded to bimatoprost with both a ≥1-grade
improvement from baseline in GEA score and a ≥3-point
improvement from baseline in total score on Domain 2 of
the ESQ was significantly greater with bimatoprost
compared with vehicle at the Month 4 primary analysis
time point (37.5% vs. 18.2%; p=0.041) and at the end of
the first six-month treatment period (46.9% vs. 18.2%;
p=0.004) (Figure 2A). The responder rate increased
steadily in the group that continued on bimatoprost,
reaching 61.5 percent at Month 12. There was no vehicle
group during the second treatment period; rather,
patients initially allocated to vehicle were switched to
bimatoprost. in this latter group, the responder rate
reached 67.6 percent at Month 12 (i.e., after bimatoprost
use for 6 months). The increase in responder rates over
time for subjects switched to bimatoprost was similar to
that observed during the first treatment period for
subjects initially allocated to bimatoprost. Some subjects

responded to bimatoprost as soon as 1 to 2 months.
Comparable results were observed for each component
of the primary composite analysis (Figures 2B and 2C).
in addition, the proportion with ≥2-grade improvement in
GEA was also significantly greater in the bimatoprost
group compared with vehicle at Month 4 (36.5% vs.
6.1%; p<0.001) and Month 6 (45.8% vs. 9.1%; p<0.001)
and reached 57.3 percent at Months 8 to 12 in subjects
initially allocated to bimatoprost. Again, the time course
for response after the switch to bimatoprost was similar
to that observed in the group initially allocated to
bimatoprost.

Digital image analysis. Bimatoprost significantly
increased mean (±standard deviation [SD]) eyelash length
compared with vehicle at Month 6 (1.99±1.56 vs.
1.01±1.28mm; p<0.001) (Figure 3A). The increase in
eyelash length in the vehicle group reflected natural
regrowth following chemotherapy. Comparable results
favoring bimatoprost over vehicle were observed at Month 6

TABLE 1. Baseline characteristics

TREATMENT IN TP1/TP2

CHARACTERISTIC
BIMATOPROST/
BIMATOPROST

(n=96)

VEHICLE/
BIMATOPROST

(n=34)

TOTAL
(N=130)

Age, mean (range), y 50.3 (28–76) 51.6 (26–71) 50.7 (26–76)

Female, n (%) 95 (99.0) 34 (100) 129 (99.2)

Race, n (%)
Caucasian
African American
Asian
Hispanic

78 (81.3)
10 (10.4)
2 (2.1)
6 (6.3)

25 (73.5)
5 (14.7)
2 (5.9)
2 (5.9)

103 (79.2)
15 (11.5)
4 (3.1)
8 (6.2)

Iris color*, n (%)
Dark
Light

42 (43.8)
54 (56.3)

17 (50.0)
17 (50.0)

59 (45.4)
71 (54.6)

GEA score
1 (none/minimal)
2 (moderate)

69 (71.9)
27 (28.1)

24 (70.6)
10 (29.4)

93 (71.5)
37 (28.5)

ESQ Domain 2 total score, mean
(range) 3.9 (3–6) 3.9 (3–6) 3.9 (3–6)

Type of cancer
Breast
Colorectal
Diffuse large cell lymphoma
Unknown

94 (97.9)
1 (1.0)
1 (1.0)
0

31 (91.2)
1 (2.9)
1 (2.9)
1 (2.9)

125 (96.2)
2 (1.5)
2 (1.5)
1 (0.8)

TP=treatment period; TP1=Months 0 to 6; TP2=Months 6 to 12
*Dark iris color included brown, dark brown, and black; light iris color included blue, blue-gray, blue/gray-brown, green, green-brown, grey, and hazel
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in the analyses of mean eyelash thickness (0.83±0.58
vs. 0.04±1.01 mm2; p<0.001) and darkness
(-26.46±21.96 vs. -10.19±15.98 iU; p=0.002) (Figures
3B and 3C). Subjects initially allocated to vehicle
achieved similar increases in eyelash length and
thickness by four months after switching to
bimatoprost (i.e., Month 10) and greater increases in
eyelash darkness at Months 10 and 12 as those who
continued to receive bimatoprost. Examples of
improvements in eyelash length, thickness, and
darkness for bimatoprost-treated subjects at Month 6
and Month 12 are illustrated in Figure 4.

Patient-reported outcomes. Mean scores for
each question and domain of the ESQ improved
from baseline to Month 12. The degree of
improvement on many ESQ questions was greater
in the bimatoprost group versus the vehicle group
through Month 6. However, subjects who were
switched to bimatoprost had generally similar
improvements at Month 12 as those who continued
on bimatoprost. Mean (±SD) ESQ Domain 2 scores
increased from 3.9±1.2 at baseline to 6.7±3.4 at
Month 6 and 7.7±3.4 at Month 12 in the group
treated with bimatoprost during both treatment
periods (Figure 5). Mean ESQ Domain 2 scores
increased more gradually with vehicle from 3.9±1.3
at baseline to 5.6±2.0 at Month 6, and then more
rapidly following the switch from vehicle to
bimatoprost, reaching 8.4±2.9 at Month 12.

Safety. Eighty-eight (68.8%) of the 128
subjects who received bimatoprost reported one or
more AEs during a bimatoprost treatment period,
including 71 of 96 subjects (74.0%) who received
bimatoprost during both periods and 17 of 32
subjects (53.1%) who received bimatoprost only
during the second six-month period (Table 2). in
comparison, 15 of 33 subjects (45.5%) reported
AEs while receiving vehicle. The vast majority of
AEs were described as mild. The most frequently
reported AEs during the bimatoprost treatments
(i.e., 12 months of bimatoprost or 6 months of
bimatoprost following 6 months of vehicle) were
conjunctival hyperemia (14.8%), punctate keratitis
(7.8%), upper respiratory tract infection (6.3%),
and eye pruritus (5.5%). Skin hyperpigmentation
was reported by five subjects (3.9%) who received
bimatoprost for 12 months. A large majority of AEs
coded to the eye system organ class occurred
during the first six months of bimatoprost
treatment; only one case each of conjunctival
hyperemia, punctate keratitis, and eye pruritus was
reported from Months 6 to 12 in subjects receiving
bimatoprost for 12 months. 

One death occurred; a 63-year-old Caucasian woman
died 55 days after receiving her first dose of bimatoprost.
The death occurred one day after a planned elective
breast reconstruction surgery and was attributed to
pulmonary embolism and cardiac arrest considered not

related to study medication. Seventeen subjects reported
serious AEs, with none considered by investigators to be
related to treatment. Four subjects discontinued study
treatment due to AEs, including three subjects with
cancer recurrence and one subject with increased
lacrimation. There were no clinically meaningful changes

Figure 2. Responders for the composite primary analysis (both a ≥1-grade
improvement from baseline in Global Eyelash Assessment (GEA) score and
a ≥3-point improvement from baseline in total score on Domain 2
(Confidence, Attractiveness, and Professionalism) of the Eyelash
Satisfaction Questionnaire (A) and for each component of the primary
analysis separately (B and C). Bim=bimatoprost; veh=vehicle 

A

B

C
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in vital signs or physical examination findings.
Ophthalmic examinations. There were no clinically

meaningful changes in mean iOP during bimatoprost
therapy (e.g., mean change in iOP at Month 6 was -1.2mm
Hg for bimatoprost and −1.1mm Hg for vehicle). Mean iOP
at baseline was 15.0mm Hg among subjects who received
bimatoprost in both treatment periods; mean changes in
iOP from baseline ranged from -1.0 to -1.4mm Hg across

study visits. For comparison, mean changes in iOP in
the vehicle group through the Month 6 study visit
were -0.1 and -1.1mm Hg, respectively. Only one
subject had an iOP measurement ≤6mm Hg in either
eye. This subject had a baseline iOP of 8mm Hg in
both eyes, and measurements of 6 and 8mm Hg in
the right and left eyes, respectively, at Month 6. No
relevant AEs or changes to BCVA, biomicroscopy, or
ophthalmoscopy findings were reported in
association with the decrease in iOP.

During the one-year study, 41 subjects (32.0%)
had biomicroscopy and ophthalmoscopy findings of
a ≥1-grade severity increase from baseline at one or
more study visits during bimatoprost therapy,
which was most commonly due to conjunctival
hyperemia (14.1%), corneal erosion (5.5%), and
eyelid erythema (3.9%). Of these, five subjects
(3.9%) receiving bimatoprost for 12 months had a
≥2-grade severity increase. Through the Month 6
study visit, three subjects from the vehicle group
had biomicroscopy and ophthalmoscopy findings of
a ≥1-grade severity increase from baseline at one or
more study visits due to conjunctival hyperemia,
corneal erosion, and posterior capsule
opacification. The majority (96.5%) of subjects
receiving bimatoprost for 12 months had no change
in BCVA (defined as a ≤2-line change). No subject
had a change in iris color from light to dark, but two
subjects had changes from dark to light during
bimatoprost treatment (brown to hazel at Month 4
and returning to brown at Month 6 in 1 subject;
brown to green-brown at Month 12 in the other
subject). These represented 1 and 2 category
changes on a 10-category scale, respectively;
neither change was considered clinically relevant,
and both were likely due to variability in observer
assessment, especially since a darker to lighter
category shift is inconsistent with the mechanism
of a drug with potential for hyperpigmentation.

DISCUSSION
Cytotoxic chemotherapy damages hair follicles,

resulting in hair loss and altered hair regrowth
following treatment completion.15 Patients may lose
their eyelashes in a manner similar to scalp hair
loss. Hair loss can have substantial psychological
impact on patients already dealing with the
challenges of undergoing chemotherapy. Hair
growth recovers slowly after chemotherapy; the
key for hair growth recovery is for the hair follicle

to enter a new growth cycle from the dormant anagen-
arrest state caused by chemotherapy. Bimatoprost
stimulates resting follicles to enter the next growth
phase.14 Once the new hair cycle is established, it should
continue in a manner similar to natural, pre-chemotherapy
growth.

little is known about natural eyelash regrowth
following chemotherapy and whether it can be enhanced

Figure 3. Mean change from baseline in eyelash length (A), eyelash thickness
(B), and eyelash darkness (C); increased darkness is depicted by a negative
change in intensity units (IU) from baseline. Bim=bimatoprost; veh=vehicle

A

B

C
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Figure 4. Subjects treated for 12 months with bimatoprost (Bim), whose changes in eyelash length and eyelash thickness approximated
the median percentage changes for the population with chemotherapy-induced eyelash hypotrichosis receiving bimatoprost during both
study periods.
A) Eyelash length in a subject from the Bim/Bim group at baseline (4.5mm), 6 months (36.7% increase from baseline), and 12 months
(36.7% increase from baseline). Top: Baseline length = 4.5mm. Median length at baseline for Bim/Bim postchemotherapy group =
4.80mm. Middle: Month 6 percent increase from baseline length = 36.67%. Median percent change from baseline to Month 6 for
Bim/Bim postchemotherapy group = 37.84%. Bottom: Month 12 percent increase from baseline length = 36.67%. Median percent
change from baseline to Month 12 for Bim/Bim postchemotherapy group = 39.08%. 
B) Eyelash thickness in a subject from the Bim/Bim group at baseline (0.30 mm2), 6 months (266.7% increase from baseline), and 
12 months (200.0% increase from baseline). Top: Baseline thickness = 0.30mm2. Median thickness at baseline for Bim/Bim
postchemotherapy group = 0.3 mm2. Middle: Month 6 percent increase from baseline thickness = 266.7%. Median percent change 
from baseline to Month 6 for Bim/Bim postchemotherapy group = 245.0%. Bottom: Month 12 percent increase from baseline 
thickness = 200.0%. Median percent change from baseline to Month 12 for Bim/Bim postchemotherapy group = 211.8%.

A

B
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through pharmacologic treatment. This study is the first
to document the natural course of eyelash recovery in
the postchemotherapy setting. Subjects entered this
study 4 to 16 weeks after completing chemotherapy and,
in the vehicle group, were followed for six months
without active treatment. Therefore, the vehicle group
provides valuable information about natural eyelash
growth following completion of chemotherapy.
Comparisons of the vehicle and bimatoprost groups
showed that eyelash prominence may be enhanced
through pharmacologic treatment. Notably, bimatoprost
restored eyelash prominence rapidly relative to the
slow, natural regrowth process.

The vehicle group showed gradual improvement in
efficacy measures, reflecting the natural recovery
following chemotherapy. After six months, 18.2 percent
achieved the primary composite measure. Other analyses,
including GEA score, ESQ Domain 2 score, and DiA
measures also improved gradually from baseline to Month
6. Despite these improvements, most subjects would still
be considered to have eyelash hypotrichosis inasmuch as
the efficacy measures were similar to baseline data for
cohorts with idiopathic hypotrichosis. For example,
subjects with idiopathic hypotrichosis in this study had
median eyelash length of 5.70mm and 5.88mm at baseline
(bimatoprost vs. vehicle groups, respectively), whereas
the post-chemotherapy subjects had median eyelash
length of 5.95mm after six months of vehicle. Similarly,
median eyelash thickness was 0.78mm2 and 0.93mm2 in
the idiopathic group at baseline (bimatoprost vs. vehicle
groups, respectively) and 0.65 mm2 in the post-
chemotherapy cohort after six months of vehicle. Notably,
the responder rate of 18.2 percent with vehicle in the
postchemotherapy cohort was still higher than the
corresponding rate of 3.4 percent with vehicle in the
idiopathic hypotrichosis cohort enrolled in this study. This
difference in responder rates suggests some natural
eyelash regrowth in the postchemotherapy cohort

compared with a continued state of eyelash
hypotrichosis in the idiopathic cohort. By contrast,
after six months, 46.9 percent of post-
chemotherapy subjects in the bimatoprost group
achieved the primary composite analysis. Similar
results (47.5%) were seen in subjects with
idiopathic hypotrichosis enrolled in this study after
six months of bimatoprost.

The patient-reported outcome analyses
demonstrated that the postchemotherapy cohort
at baseline was negatively impacted
psychologically by their eyelash loss, as evidenced
by low scores on ESQ Domain 2 and relatively
small improvements with vehicle over a six-month
period. These findings indicate that eyelash
hypotrichosis is likely associated with
psychological variables, such as loss of self-
esteem, confidence, and acceptance by others.16

Eyelash prominence increased steadily with
continued bimatoprost treatment through Month

12. The lack of a vehicle group during the second six-
month treatment period precludes an assessment of
whether this further improvement reflects a treatment-
induced increase in eyelash growth rate or whether the
improvements realized over the first six months allowed
natural hair growth to occur at a faster rate. The vehicle
group was switched to bimatoprost at Month 6 and
subsequently had rapid recovery of eyelashes comparable
to that seen in the group initially allocated to bimatoprost.
By Month 12, efficacy analyses were generally comparable
for subjects started on vehicle and switched to
bimatoprost and those who received bimatoprost for the
entire 12-month treatment period.

No unexpected safety findings were obtained in this
study. The safety profile of bimatoprost 0.03% has been
established in patients with open-angle glaucoma and
ocular hypertension, in which one drop is instilled daily in
the affected eye.13,17 For eyelash hypotrichosis, the total
dose applied to the upper eyelid margins was only about
five percent of the dose compared with an eyedrop.3

Conjunctival hyperemia was the most common AE,
consistent with a previous study of bimatoprost in subjects
with idiopathic hypotrichosis.10 Other ocular and skin AEs
were also consistent with the previous study. it should be
noted that these AEs may also be related to an enduring
effect of chemotherapeutic agents on the eyes.18 During
bimatoprost treatment, mean changes in iOP compared
with baseline were similar to mean changes in the vehicle
group. These changes were well within the range of normal
daily iOP fluctuations of 3 to 7mm Hg,19,20 and mean iOP
remained well within the normal range of 10 to 20mm Hg.21

The lack of a control group from Month 6 to 12 did not
allow collection of information on the percentage of
subjects who do not naturally recover normal eyelash
growth. it was operationally impractical to have a vehicle
group for one year due to expected recruitment
challenges and high discontinuation rates. instead, a six-
month parallel-arm vehicle control was deemed

Figure 5. Mean change from baseline in Eyelash Satisfaction Questionnaire
Domain 2 (Confidence, Attractiveness, and Professionalism) over time.
Bim=bimatoprost; veh=vehicle
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appropriate in this population for fully characterizing the
effect of bimatoprost on post-chemotherapy eyelash
growth. A limitation of this study was that the study
cohort may not be representative of the broader post-
chemotherapy population; rather, they may be
representative of subjects who are more likely to request
treatment in that they sought improvement by enrolling in
a clinical trial. 

in summary, natural eyelash regrowth following
chemotherapy occurs at a relatively slow rate, with most
subjects still exhibiting eyelash hypotrichosis and its
associated negative psychological impact at six months
(corresponding to 7 to 10 months after chemotherapy
completion). Treatment with bimatoprost provides rapid
recovery of eyelashes with minimal AEs, whether
started shortly after chemotherapy (4 to 16 weeks) or
delayed for an additional six-month period. The
improvements in eyelash prominence, length, thickness,
and darkness with bimatoprost are accompanied by
increased subject satisfaction, as reflected by
improvements in ESQ Domain 2.

CONCLUSION
Bimatoprost topical dermal application, once daily, to

the eyelid margin provides a clinically meaningful benefit
of rapid eyelash recovery in patients with chemotherapy-
induced eyelash loss or hypotrichosis. The treatment was
well-tolerated with minimal adverse events.
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