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Purpose: To evaluate the ocular hyperemia and intraocular pressure (IOP)-lowering efficacy of
bimatoprost 0.01% in subjects with elevated IOP due to primary open-angle glaucoma (POAG)
or ocular hypertension (OHT) in a real-world clinical setting.
Subjects and methods: This open-label, 12-week, observational study was conducted at
67 centers in Canada. Subjects with elevated IOP due to POAG or OHT instilled bimatoprost
0.01% as monotherapy once daily. Ocular hyperemia was graded by the investigator at baseline,
week 6, and week 12 using a standardized photographic 5-point grading scale. Change in IOP
from baseline was also evaluated at these time points. This analysis includes the subgroup of
268 subjects who had been previously treated with latanoprost 0.005%, bimatoprost 0.03%,
travoprost 0.004%, and travoprost 0.004% with SofZia™ or nonselective beta-adrenergic receptor blockers prior to the study.
Results: After 12 weeks of treatment with 0.01% bimatoprost, ocular hyperemia was graded as
none-to-mild hyperemia (grades 0, +0.5, or +1) for 94.1% of subjects and as moderate-to-severe
hyperemia (grades +2 or +3) for 5.9%. No statistically significant shifts in ocular hyperemia
ratings were observed at week 12 for any of the prior IOP-lowering therapies except bimatoprost
0.03%, in which 20.8% of subjects experienced an improvement. The mean percentage change
from baseline IOP at week 12 following the switch to bimatoprost 0.01% monotherapy ranged
from -2.3%±17.3% to -26.3%±12.4%. Furthermore, the decreased mean percentage change
from baseline IOP was statistically significant across all prior IOP-lowering medications, except
for bimatoprost 0.03% at the 6- and 12-week visits and travoprost 0.004% at the 6-week visit.
Conclusion: This observational study demonstrates that bimatoprost 0.01% was well tolerated among POAG and OHT subjects who switched from prior IOP-lowering medication.
Furthermore, a switch in ocular hypertensive treatment to bimatoprost 0.01% was associated
with an additional 10%–15% reduction in IOP.
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Prostaglandin analogs (PGAs) and prostamides (PMs) are considered first-line therapies
for the treatment of glaucoma and ocular hypertension (OHT), because they effectively
lower intraocular pressure (IOP) and have a good safety profile.1 The most common
adverse event (AE) associated with both PGAs and PMs is conjunctival hyperemia.
This side effect may be bothersome to patients to the extent that it reduces adherence
to treatment.2
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Bimatoprost 0.03% (Lumigan®; Allergan, Inc., Irvine,
CA, USA) is a PM approved for the safe and effective lowering of IOP in patients with open-angle glaucoma (OAG) or
OHT.3–5 Several studies have found that bimatoprost 0.03%
leads to greater reductions in IOP than latanoprost 0.005%
(Xalatan®, Pfizer, Inc., New York, NY, USA) or travoprost
0.004% (Travatan® original version preserved with benzalkonium chloride [BAK]; Alcon Laboratories, Inc., Fort
Worth, TX, USA) , and may be useful for patients who do
not respond to latanoprost.4,6,7 However, in comparison to
PGA options, bimatoprost 0.03% is associated with a higher
rate of conjunctival hyperemia, which in some cases may
lead to discontinuation.4 Bimatoprost 0.01% (Lumigan® RC;
Allergan, Inc., Irvine, CA, USA) was developed with the goal
of creating a formulation of bimatoprost that would maintain
the IOP-lowering efficacy achieved with bimatoprost 0.03%
while offering an improved overall safety profile, particularly,
improved ocular surface tolerability.3
In a Phase III, randomized, double-masked, multicenter
clinical trial, bimatoprost 0.01% proved to have equivalent IOP-lowering efficacy to bimatoprost 0.03% through
12 months of treatment, while also showing improved
tolerability, including less frequent and severe conjunctival
hyperemia.3 Although these data provided evidence of the
safety and efficacy of bimatoprost 0.01%, these findings
were derived from a glaucoma and OHT patient population
that met defined inclusion criteria that may not represent the
diversity of patients typical of a given clinical practice. As
a result, the “real-world” safety and efficacy of bimatoprost
0.01% as an ocular hypotensive therapy may be different from
the results reported by Katz et al3 if bimatoprost 0.01% is
administered to a more diverse patient population. The aim of
the present study – the Canadian Lumigan® RC Early Analysis Review (CLEAR) Trial – was to determine the external
validity of bimatoprost 0.01% in a real-world clinical setting.
We reported the safety and efficacy of bimatoprost 0.01% in
treatment-naive primary OAG (POAG) and OHT subjects in
a separate paper.8 Herein, we report the safety and efficacy
of switching POAG and OHT subjects from a single IOPlowering therapy to bimatoprost 0.01% monotherapy.

Subjects and methods
Study design
This 12-week, open-label, non-controlled, prospective, observational, multicenter (67 Canadian centers) study evaluated
the occurrence and severity of ocular hyperemia following a
switch to bimatoprost 0.01% in subjects with POAG or OHT.
This study was approved by the respective institutional review
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boards or independent ethics committees at each site, and followed the regulations of the Personal Information Protection
and Electronic Documents Act and the Good Clinical Practice
guidelines of the Declaration of Helsinki.

Study population
Eligible subjects were at least 18 years of age, diagnosed with
elevated IOP due to either POAG or OHT, and determined by
the treating physician to require treatment with bimatoprost
0.01% either as first-line monotherapy, as a switch of prior
IOP-lowering medication, or as adjunctive IOP-lowering
medication. This paper focuses on the subgroup of subjects
who switched to bimatoprost 0.01% from a prior IOPlowering medication. Subjects who were willing to return
for all scheduled study visits signed an informed consent
prior to or concurrent with the screening visit.
Subjects were excluded if they had hypersensitivity to BAK,
any PGA, PM, or any other component of the study medication, or had any other abnormal ocular condition or symptom
that would prevent them from entering the trial according to
the treating physician’s judgment. Female subjects who were
pregnant, nursing, or of childbearing potential and not using
adequate contraception, as well as any subject with an inability
to adhere to the treatment or study visit plan, or subjects who
had participated in any other clinical trial involving an investigational product of a new chemical entity within 6 months prior
to the screening or baseline visit were also excluded.

Treatment
Bimatoprost 0.01% was obtained by the patient through commercial means, and not as investigational study drug provided
by Allergan, Inc. At the investigator’s discretion, the patient’s
prior IOP-lowering medication was switched to bimatoprost
0.01% (baseline visit), either because the patient required
additional IOP lowering or the patient could not tolerate
the prior IOP-lowering therapy. All subjects were instructed
to self-instill bimatoprost 0.01% into the affected eye(s) in
the evening at approximately 8 pm. No washout period was
applied on switching to bimatoprost 0.01% to reflect more
closely real-world practice patterns. Other therapy considered
necessary for the patient’s welfare was given at the discretion
of the treating physician and was documented.

Outcome variables
Outcome variables were evaluated at baseline and at
weeks 6 and 12 at 10 am (±2 hours). The primary outcome
variable was the occurrence and severity of ocular hyperemia at week 12, using a photographic 5-point grading

Clinical Ophthalmology 2014:8

Clinical Ophthalmology downloaded from https://www.dovepress.com/ by 3.215.177.171 on 22-Sep-2021
For personal use only.

Dovepress

scale: 0= none – normal; +0.5= trace – trace flush reddish
pink; +1= mild – mild flush, reddish color; +2= moderate –
bright red color; +3= severe – deep, bright, diffuse redness.3
Secondary outcome variables included IOP change and
IOP percentage change from baseline at weeks 6 and 12.
Each participating site had an assigned examiner to measure
IOP at each study visit. Although the type of tonometer was
not specified in the protocol, all sites were instructed to use
the same tonometer throughout the study for consistency.
AEs were documented throughout the study, including AE
seriousness and severity, action taken and relationship of the
AE to treatment with bimatoprost 0.01%.

Statistical analyses
All subjects who provided informed consent and completed
the screening/baseline visit (visit 1) were included in the
intent-to-treat analysis. The intent-to-treat analysis used
only data from the eye with the higher IOP at baseline
(worse eye). If both eyes had the same IOP at baseline, the
right eye was used.
Hyperemia grading was reported individually as 0, +0.5, +1,
+2, and +3. Subsequently, the hyperemia scores were collapsed into two categories: 1) none to mild = subjects with
hyperemia scores of 0, +0.5, or +1, and 2) moderate to
severe = subjects with hyperemia scores of +2 or +3. These
data were summarized as frequency counts and percentages
at baseline and at weeks 6 and 12. The changes in collapsed
hyperemia grading response from baseline at weeks 6 and 12
were summarized as improved, no change or worsened.
An improvement in hyperemia following a switch of
IOP-lowering therapy to bimatoprost 0.01% was defined as
a change in hyperemia grouping from moderate-to-severe
hyperemia to none-to-mild hyperemia. No change in hyperemia was defined as staying within the same hyperemia
grouping at baseline and on treatment with bimatoprost
0.01%. A worsening in hyperemia following a switch of
IOP-lowering therapy to bimatoprost 0.01% was defined as a
change in hyperemia grouping from none-to-mild hyperemia
to moderate-to-severe hyperemia. Two-sided McNemar tests
were used to evaluate treatment effects. IOP change and IOP
percentage change from baseline were analyzed at weeks 6
and 12 using two-sided paired t-tests.
The present study was exploratory in nature, and as such
no formal sample-size calculations were carried out. SAS for
Windows version 9.2 (SAS Institute, Cary, NC, USA) was
used for the analysis. All statistical tests were performed as
two-sided tests with the significance level set at P#0.05.
P-values were not adjusted for multiple comparisons.
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Results
Demographics
A total of 1,137 subjects were enrolled in the CLEAR
Trial across 67 Canadian centers. Of the total population
of subjects, 522 were naive to IOP-lowering treatment, and
these were considered in a separate paper.8 The remaining
615 subjects had been treated with a prior IOP-lowering
therapy and were switched to bimatoprost 0.01% as adjunctive IOP-lowering therapy (n=165) or as monotherapy
(n=450). A complete list of the 450 subjects who switched
prior IOP-lowering therapy to receive bimatoprost 0.01%
monotherapy is presented in Table 1.
The present report focuses on the subset of 268 subjects
who were switched from a prior IOP-lowering monotherapy
to bimatoprost 0.01% monotherapy and had a sample size
greater than 15 (ie, latanoprost 0.005% n=113, bimatoprost
0.03% n=63, travoprost 0.004% n=16, travoprost 0.004%
with SofZia™ [Travatan Z®; Alcon Laboratories, Inc.]
n=36, and nonselective beta-adrenergic blockers n=40).
Thirty-two of the 268 subjects discontinued for the following reasons: lost to follow-up, n=13 (4.9%); ocular AE, n=5
(1.9%); other AE, n=2 (0.7%); and reasons not related to
AEs, n=12 (4.5%). Of the five monotherapy-switch subjects
who discontinued the study due to ocular AEs, a total of nine
ocular AEs related to bimatoprost 0.01% monotherapy were
reported (Table 2).
Of the 268 subjects who received bimatoprost 0.01% monotherapy, 142 (53.0%) were female (mean age 67.5 years) and
126 (47.0%) were male (mean age 67.3 years). Common associated medical comorbidities among the enrolled 268 switch
patients included hypertension (n=125, 46.6%), cardiovascular
disease (n=48, 17.9%), diabetes (n=25, 9.3%), asthma (n=22,
8.2%), and pulmonary disease (n=15, 5.6%).

Ocular hyperemia
Among those who were switched from a prior IOP-lowering
therapy to bimatoprost 0.01% monotherapy, the baseline
numbers (and percentages) of subjects presenting with each
hyperemia grade (ie, 0, +0.5, +1, +2, and +3) are presented
in Table 3.
The numbers (and percentages) of subjects who were
switched from either latanoprost 0.005%, travoprost 0.004%,
travoprost 0.004% with SofZia™ or a nonselective betaadrenergic receptor blocker to bimatoprost 0.01% and demonstrated none-to-mild or moderate-to-severe hyperemia at
baseline, week 6, and week 12 are presented in Table 4.
The percentages of subjects who switched from one prior
IOP-lowering therapy and showed improved, no change, or
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Table 1 Switch-subject disposition
Prior intraocular pressure
(IOP)-lowering therapy

Baseline
n

Week 6
n (discontinued)

Week 12
n (discontinued)

Adrenergic agonists
• Alphagan®
• Alphagan® P
• Generic brimonidine tartrate
Selective beta-adrenergic receptor blockers
• Betoptic®
• Generic betaxolol hydrochloride
Nonselective beta-adrenergic receptor blockers
• Betagan®
• Generic levobunolol hydrochloride
• Generic timolol maleate
• Timoptic®
• Timoptic XE® 0.5%
Carbonic anhydrase inhibitors
• Azopt®
• Trusopt®
Prostaglandin analogs and prostamides
• Lumigan® 0.03%
• Travatan®
• Travatan Z®
• Xalatan®
Non-prostaglandin analog combinations
• Azarga®
• Combigan®
• Cosopt®
Prostaglandin analog combinations
• DuoTrav®
• Xalacom®
More than one prior IOP-lowering therapy
Unavailable prior IOP-lowering therapy

5
1
3
1
3
2
1
40
1
3
10
23
3
6
4
2
228
63
16
36
113
29
1
15
13
18
12
6
21
100

4 (1)
1 (0)
2 (1)
1 (0)
2 (1)
2 (0)
0 (1)
37 (3)
1 (0)
3 (0)
8 (2)
22 (1)
3 (0)
6 (0)
4 (0)
2 (0)
216 (12)
58 (5)
16 (0)
36 (0)
106 (7)
27 (2)
0 (1)
14 (1)
13 (0)
16 (2)
10 (2)
6 (0)
21 (0)
95 (5)

4 (1)
1 (0)
2 (1)
1 (0)
2 (1)
2 (0)
0 (1)
35 (5)
1 (0)
3 (0)
6 (4)
22 (1)
3 (0)
6 (0)
4 (0)
2 (0)
202 (26)
53 (10)
16 (0)
35 (1)
98 (15)
27 (2)
0 (1)
14 (1)
13 (0)
16 (2)
10 (2)
6 (0)
21 (0)
87 (13)

Notes: The bold IOP-lowering therapies represent the subset of 268 subjects who switched from prior IOP-lowering monotherapy to bimatoprost 0.01% monotherapy
and were the focus of analysis in this report. Manufacturer details are as follows: Alphagan®, Alphagan® P, Betagan®, Combigan®, Lumigan® (Allergan, Inc., Irvine, CA, USA);
Azarga®, Betoptic®, Azopt®, DuoTrav®, Travatan®, Travatan Z® (Alcon Laboratories, Inc., Fort Worth, TX, USA); Timoptic®, Timoptic XE®, Trusopt®, Cosopt® (Merck & Co.,
Inc., Whitehouse Station, NJ, USA); Xalacom®, Xalatan® (Pfizer, Inc., New York, NY, USA).

worsened ocular hyperemia grading at the week 6 and week
12 visits are displayed in Table 5. At week 6, 96.2% of subjects
who were previously treated with latanoprost 0.005% showed
no change, and 3.8% demonstrated worsened hyperemia grade.
This change in ocular hyperemia grade was statistically significant (P=0.046). By week 12, the change in ocular hyperemia

Table 2 Early discontinuation due to treatment-related ocular
adverse events
Adverse event

Subjects, n (%)

Events, n

Eye pruritus
Ocular hyperemia
Drug ineffective
Foreign body sensation in eyes
Erythema
Sensation of foreign body
Conjunctivitis

1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)

2
2
1
1
1
1
1
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grade for subjects previously treated with latanoprost 0.005%
was no longer statistically significant (P=0.180). Subjects
previously treated with bimatoprost 0.03% who switched
to bimatoprost 0.01% demonstrated improved (19.0% and
20.8%), no change (77.6% and 77.4%), or worsened (3.4%
and 1.9%) ocular hyperemia grades at week 6 and week 12,
Table 3 Overall rates of occurrence and severity of ocular
hyperemia
Hyperemia
grade
n (missing)
0
+0.5
+1
+2
+3

Number (%) of subjects with each hyperemia
grade
Baseline

Week 6

Week 12

268 (0)
93 (34.7%)
80 (29.9%)
66 (24.6%)
25 (9.3%)
4 (1.5%)

253 (15)
91 (36.0%)
91 (36.0%)
51 (20.2%)
19 (7.5%)
1 (0.4%)

237 (31)
89 (37.6%)
94 (39.7%)
40 (16.9%)
13 (5.5%)
1 (0.4%)
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Table 4 Rates of ocular hyperemia by prior intraocular pressure-lowering therapy
Prior intraocular
pressure-lowering
therapy

Number (%) of subjects with none-to-mild hyperemia/moderate-to-severe hyperemia
None-tomild

Moderate-tosevere

None-tomild

Moderate-tosevere

None-tomild

Moderateto-severe

Latanoprost 0.005%
Bimatoprost 0.03%
Travoprost 0.004%
Travoprost 0.004%
with SofZia™
Nonselective beta-adrenergic
receptor blockers

108 (95.6)
45 (71.4)
13 (81.3)
33 (91.7)

5 (4.4)
18 (28.6)
3 (18.8)
3 (8.3)

100 (94.3)
52 (89.7)
14 (87.5)
33 (91.7)

6 (5.7)
6 (10.3)
2 (12.5)
3 (8.3)

93 (94.9)
49 (92.5)
15 (93.8)
32 (91.4)

5 (5.1)
4 (7.5)
1 (6.3)
3 (8.6)

40 (100.0)

0 (0.0)

34 (91.9)

3 (8.1)

34 (97.1)

1 (2.9)

Baseline

Week 6

Week 12

Notes: None-to-mild hyperemia = grades 0, +0.5, or +1; moderate-to-severe hyperemia = grades +2 or +3. Bimatoprost (Lumigan®, Allergan, Inc., Irvine, CA, USA);
Latanoprost (Xalatan®, Pfizer, Inc., New York, NY, USA); Travoprost (Travatan®, Alcon Laboratories, Inc., Fort Worth, TX, USA); Travoprost with SofZia™ (Travatan Z®,
Alcon Laboratories, Inc.).

r espectively. These changes in ocular hyperemia grade observed
at both study visits were statistically significant (P=0.013 and
P=0.004 at week 6 and week 12, respectively). Analysis of
ocular hyperemia following the switch to bimatoprost 0.01%
from the other prior IOP-lowering therapies (travoprost 0.004%
original version preserved with BAK, travoprost 0.004%
preserved with SofZia™, and nonselective beta-adrenergic
receptor blockers) failed to reveal any statistically significant
changes at the week 6 and week 12 study visits (Table 5).

Intraocular pressure
The mean IOP at baseline and weeks 6 and 12 and the mean
percentage changes in IOP from baseline following switching
to bimatoprost 0.01% at week 6 and week 12 are shown in
Table 6. The additional decrease in mean percentage change
in IOP achieved by switching to bimatoprost 0.01% monotherapy was statistically significant at week 6 and week 12 for
all prior IOP-lowering therapies, except bimatoprost 0.03% at
week 6 and week 12 and travoprost 0.004% (original version
preserved with BAK) at week 6 (Table 6).

Safety
Thirteen subjects reported 22 AEs, for an overall incidence
of 4.9% (13 of 268). A total of 19 AEs reported by eleven
subjects were considered related to bimatoprost 0.01%, for

an incidence of 4.1% (eleven of 268). The most frequent
reported treatment-related AEs associated with bimatoprost
0.01% were ocular hyperemia (1.1%), eye irritation (0.7%),
and skin hyperpigmentation (0.7%). No serious AEs were
observed in this study population.

Discussion
An ideal first-line IOP-lowering treatment for glaucoma and/
or OHT should provide superior IOP-lowering efficacy with
minimal side effects. In Canada, PGAs and PMs are recognized as first-line agents because of their superior efficacy and
infrequent systemic side effects compared to other classes of
topical ocular hypotensive therapies.1 Nonetheless, the most
common AE experienced by PGA and PM users is hyperemia,
a nonspecific clinical term implying vasodilation and increased
blood supply to the conjunctival blood vessels that has been
shown to be an important factor affecting patient adherence.2,9
While bimatoprost has been shown to have a unique pharmacology with respect to lowering IOP, bimatoprost and the PGAs
are believed to share a common noninflammatory signaling
mechanism leading to vasodilation.9–11
In the present study, the switch to bimatoprost 0.01%
from prior IOP-lowering medication resulted in 94.1%
and 5.9% of subjects presenting with none-to-mild and
moderate-to-severe hyperemia, respectively, after 12 weeks.

Table 5 Change in ocular hyperemia following switch from prior intraocular pressure-lowering therapy

Latanoprost
Bimatoprost 0.03%
Travoprost 0.004%
Travoprost 0.004% with SofZia™
Nonselective beta-adrenergic
receptor blockers

Week 6,
improved

Week 6,
no change

Week 6,
worsened

P-value

Week 12,
improved

Week 12,
no change

Week 12,
worsened

P-value

0.0%
19.0%
12.5%
8.3%
0.0%

96.2%
77.6%
81.3%
83.3%
91.9%

3.8%
3.4%
6.3%
8.3%
8.1%

0.046
0.013
0.564
1.000
0.083

1.0%
20.8%
12.5%
8.6%
0.0%

94.9%
77.4%
87.5%
82.9%
97.1%

4.1%
1.9%
0.0%
8.6%
2.9%

0.180
0.004
0.157
1.000
0.317

Notes: Bimatoprost (Lumigan®, Allergan, Inc., Irvine, CA, USA); Latanoprost (Xalatan®, Pfizer, Inc., New York, NY, USA); Travoprost (Travatan®, Alcon Laboratories, Inc.,
Fort Worth, TX, USA); Travoprost with SofZia™ (Travatan Z®, Alcon Laboratories, Inc.).
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Table 6 Intraocular pressure (IOP) values by prior IOP-lowering therapy
Prior IOP-lowering
Therapy

Baseline

Week 6

Mean IOP,
mmHg ± SD

Mean IOP,
mmHg ± SD

Mean % change
in IOP ± SD

P-value*

Mean IOP,
mmHg ± SD

Mean % change
in IOP ± SD

P-value*

Latanoprost 0.005%

19.8±3.7
(n=113)
17.9±3.6
(n=63)
20.8±4.5
(n=16)
19.9±4.0
(n=36)
21.6±4.1
(n=40)

16.8±4.1
(n=106)
17.0±3.7
(n=58)
18.4±3.5
(n=16)
18.0±4.2
(n=36)
17.1±3.9
(n=37)

-15.1±14.5
(n=106)
-3.4±16.0
(n=58)
-8.9±19.9
(n=16)
-9.4±12.2
(n=36)
-20.6±14.8
(n=37)

,0.001

16.7±4.3
(n=98)
17.4±4.3
(n=53)
18.0±3.7
(n=16)
17.8±3.3
(n=35)
15.9±3.6
(n=35)

-15.2±15.6
(n=98)
-2.3±17.3
(n=53)
-12.5±14.4
(n=16)
-9.5±14.0
(n=35)
-26.3±12.4
(n=35)

,0.001

Bimatoprost 0.03%
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Travoprost 0.004%
Travoprost 0.004%
with SofZia™
Nonselective betaadrenergic receptor
blockers

0.114
0.094
,0.001
,0.001

0.342
0.004
,0.001
,0.001

Notes: *P-values calculated for % change from baseline IOP. Bimatoprost (Lumigan®, Allergan, Inc., Irvine, CA, USA); Latanoprost (Xalatan®, Pfizer, Inc., New York, NY,
USA); Travoprost (Travatan®, Alcon Laboratories, Inc., Fort Worth, TX, USA); Travoprost with SofZia™ (Travatan Z®, Alcon Laboratories, Inc.).
Abbreviation: SD, standard deviation.

Of the prior IOP-lowering treatments, bimatoprost 0.03%
was associated with the greatest percentage of subjects
presenting with moderate-to-severe hyperemia at baseline
(28.6%). Following the switch from bimatoprost 0.03% to
bimatoprost 0.01%, the occurrence of moderate-to-severe
hyperemia was reduced to 10.3% and 7.5% at week 6 and
week 12, respectively. These results suggest that bimatoprost 0.01% was well tolerated following the switch from
prior IOP-lowering medications, a finding that corroborates
others.12–14 Additionally, our findings concerning the occurrence and severity of ocular hyperemia following the switch
to bimatoprost 0.01% correlate well with the randomized,
controlled trial results reported by Katz et al, which demonstrated a threefold-lower incidence of moderate-to-severe
hyperemia in the bimatoprost 0.01% group compared to the
bimatoprost 0.03% group.3
In terms of IOP-lowering efficacy, a number of studies
have now been published comparing various PGAs and PMs,
including latanoprost 0.005% with travoprost 0.004% and
bimatoprost 0.03%. In 2003, a multicenter study involving
411 patients demonstrated that latanoprost 0.005%, travoprost
0.004%, and bimatoprost 0.03% were comparable in their ability to lower IOP, although differences were found in associated
rates of conjunctival hyperemia.15 A recent observational study
found that subjects who were switched to bimatoprost 0.01%
from either latanoprost 0.005%, travoprost 0.004% preserved
with 0.015% BAK (original version), tafluprost, or bimatoprost
0.03% achieved an additional IOP decrease of 2.8 mmHg,
3.1 mmHg, 2.8 mmHg, or 1.0 mmHg, respectively.16 It should
be noted that for both the report by Pfennigsdorf et al16 and the
present analysis, travoprost preserved with BAK was available in Europe and Canada, as well as in Argentina, Brazil,
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Chile, China, Colombia, India, Malaysia, Mexico, Taiwan,
and Venezuela. As a result, the total number of patients who
switched to bimatoprost 0.01% from prior travoprost preserved
with BAK was low relative to other prior IOP-lowering therapies included in our analysis, due to the discontinuation of the
original version of travoprost partway through study enrollment.
A unique aspect of the present report is the inclusion of safety
and efficacy data for the switch from prior travoprost preserved
with SofZia™ to bimatoprost 0.01%, which demonstrated no
statistically significant changes in hyperemia grade along with
a -9.5%±14.0% change in IOP (P,0.001) at week 12.
In the present study, all of the patient subgroups on
prior IOP-lowering therapies showed statistically significant
improvements in IOP following the switch to bimatoprost
0.01% at week 12, except for the subgroup initially treated
with bimatoprost 0.03%. The subgroup of patients previously treated with bimatoprost 0.03% was associated with
the lowest IOP at baseline, which may explain why the IOP
reductions following the switch to bimatoprost 0.01% were
not statistically significant at the week 6 and 12 visits. Likely,
the hyperemia side effect profile of bimatoprost 0.03% was
the reason the investigators decided to switch the patient’s
IOP-lowering regimen to bimatoprost 0.01%.
Some limitations of the present study should be
acknowledged. Due to the open-label design of this study,
the results presented may have been influenced by observer
bias by the participating physician in the subjective grading of
ocular hyperemia and the measurement of IOP, since neither
the physician nor patients were masked to study treatment.
The present study did not include a washout period between
treatments to more closely resemble real-world practice. By
not including a washout period, it is difficult to discern rates of
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ocular hyperemia caused by bimatoprost 0.01% and the prior
IOP-lowering therapy. With 64 examiners involved in this study,
we acknowledge the opportunity for interexaminer variability
with hyperemia and IOP measurements. A Hawthorne effect
for enhanced patient adherence to the study therapy may have
contributed to the observed decrease in IOP when patients
switched from prior therapy. Subject dropout can also affect a
study’s results. Thirty-two of the 268 subjects discontinued for
the following reasons: lost to follow-up, n=13 (4.9%); ocular
AE, n=5 (1.9%); other AE, n=2 (0.7%); and reasons not related
to AEs, n=12 (4.5%). Of the five monotherapy-switch subjects
who discontinued the study due to ocular AEs, a total of nine
ocular AEs were related to bimatoprost 0.01% monotherapy
(Table 2). Exclusion of subjects with ocular AEs may have
understated the primary outcome of this study, namely occurrence and severity of hyperemia attributed to a switch from
prior IOP-lowering therapy to bimatoprost 0.01% monotherapy.
Lastly, regression to the mean happens when a reduction in
IOP occurs spontaneously rather than therapeutically. Since the
present study did not include a second baseline IOP measurement prior to enrollment selection, bias causing a regression
to the mean may have partially contributed to the significant
IOP reductions observed.
Overall, the results of this observational study provide
real-world clinical evidence to support bimatoprost 0.01%
as a suitable treatment option for POAG and OHT subjects.
Additionally, further reduction in IOP may be achieved
when switching from a prior IOP-lowering monotherapy to
bimatoprost 0.01%.
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