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ABSTRACT

This 3-month multicenter, investigator-masked, parallel-group study compared
brimonidine Purite and bimatoprost (brimP/bim) with timolol gel-forming solution
and latanoprost (tim/latan) in 28 patients with open-angle glaucoma or ocular
hypertension. IOP was measured at baseline and 2 hours after morning instillation
at weeks 2, 4, and 12. The primary outcome measure was the mean IOP reduc-
tion from baseline. Secondary measures were the percentage of patients in each
group who achieved specific low target pressures and the incidence of adverse
events. Mean IOP at baseline was 24.8 mm Hg in each group. At follow-up vis-
its, mean reductions from baseline ranged from 8.5 to 9.0 mm Hg with brimP/bim
and from 7.5 to 7.7 mm Hg with tim/latan. More patients achieved low target
pressures with brimP/bim. At week 12, 69.2% of brimP/bim patients and 27.3%
of tim/latan patients had IOPs of 16 mm Hg or lower (P=.024). Both regimens
were well tolerated, and adverse events were infrequent. The combination of 
brimonidine Purite and bimatoprost was well tolerated and at least as effective 
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as Timoptic-XE and latanoprost in reducing IOP. More patients achieved low target IOPs with
brimonidine Purite and bimatoprost than with Timoptic-XE and latanoprost. A larger study is
needed to confirm these results.

Keywords: bimatoprost; brimonidine; Purite; latanoprost; timolol; glaucoma;
intraocular pressure

INTRODUCTION

Therapy for glaucoma and ocular hypertension focuses primarily on decreasing
intraocular pressure (IOP) with beta-adrenergic–blocking agents, alpha-adrenergic
agonists, and prostaglandin and prostamide analogues. Some patients, however, are
inadequately controlled with a single medication and require adjunctive treatment
to lower IOP to levels that will preserve the visual field.

Complementary mechanisms of action make the beta blocker timolol and the
prostaglandin latanoprost a frequently used combination. Timolol inhibits aqueous
production,1 and latanoprost increases uveoscleral outflow.2 Additive IOP lowering
is a reasonable possibility, and in clinical trials this dual therapy has provided
greater IOP reductions than either timolol3-5 or latanoprost6 alone. Although gener-
ally well tolerated locally, timolol has undesirable cardiovascular and respiratory
side effects and has been associated with rare but serious adverse events.7-9 Common
side effects with latanoprost include mild conjunctival hyperemia, in up to 28% of
patients,10 and increased iridial pigmentation, in 10.9% to 22.9% of patients over 
1 year of treatment.11

An alternative that has not been adequately investigated is the combination of the
prostamide bimatoprost and the alpha2-adrenergic agonist brimonidine. Bimato-
prost increases outflow through both the trabecular meshwork and the uveoscleral
outflow pathways12; brimonidine decreases aqueous humor production and increases
outflow through the uveoscleral pathway.13

As monotherapy, bimatoprost reduced mean IOP by 2 to 3 mm Hg more than tim-
olol in the phase III trials for drug approval14 and by approximately 1 to 2 mm Hg
more than latanoprost in comparison studies.15-17 The most frequent side effects with
bimatoprost have been conjunctival hyperemia, in 15% to 45% of patients, and eye-
lash growth.18

When used both as monotherapy19-21 and adjunctively with other antiglaucoma
medications,22-24 brimonidine effectively lowers IOP and has potential neuroprotective
effects that may help to preserve the visual field.25-27 Preservation with Purite enhances
the safety and tolerability profile of brimonidine relative to that of the benzalkonium
chloride–preserved formulation.28 Side effects, reported in 10% to 20% of patients,
include conjunctival hyperemia, ocular pruritus, and allergic conjunctivitis.29
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The present exploratory study compared the combination of brimonidine Purite
0.15% (Alphagan P®*) and bimatoprost (Lumigan®*) with timolol gel-forming solu-
tion 0.5% (Timoptic-XE™†) and latanoprost (Xalatan®‡) in adult patients with open-
angle glaucoma or ocular hypertension.

PATIENTS AND METHODS 

Study Design

This investigator-masked, randomized, parallel-group study was conducted at
three investigational sites in the United States. A central institutional review board
approved the protocol and the study sites, and each patient provided written
informed consent before participating.

Patients

Ocular hypotensive medications were washed out prior to baseline, and patients
were required to have postwashout IOP between 22 and 35 mm Hg and best-correct-
ed visual acuity of 20/100 or better in each eye. The length of the washout depended
on the medication: 4 days for parasympathomimetics and carbonic anhydrase
inhibitors, 2 weeks for sympathomimetics and topical alpha-adrenergic agonists, and
4 weeks for topical beta blockers, topical prostaglandins, and topical prostamides.
Exclusion criteria included any contraindication to use of alpha-adrenergic–receptor
agonists, beta blockers, prostaglandins, or prostamides; functionally significant visual-
field loss within the past year; and laser or any other intraocular surgery within the
past 3 months. Women who were pregnant, nursing, planning a pregnancy, or of child-
bearing potential and not using a reliable form of birth control were also excluded. 

Treatment Assignment and Drug Administration

At baseline, patients were randomly assigned to receive brimonidine Purite 0.15%
and bimatoprost 0.03% (brimP/bim group) or Timoptic-XE 0.5% and latanoprost
0.005% (tim/latan group). The brimP/bim group received one drop of brimonidine
Purite in each eye in the morning and evening and one drop of bimatoprost in each
eye in the evening. The tim/latan group received one drop of Timoptic-XE in 
each eye in the morning and one drop of latanoprost in each eye in the evening.
Additionally, the tim/latan group instilled one drop of an artificial tears control
solution in each eye in the evening to maintain masking. At each site, a staff mem-
ber not involved in evaluating patients stored and dispensed the medications, 
which were supplied in their marketed bottles and were overlabeled “AM” or “PM”
to designate use in the morning or evening. 

*Registered trademark of Allergan, Inc., Irvine, Calif.
†Trademark of Merck & Co., Inc., Whitehouse Station, NJ.
‡Registered trademark of Pharmacia-Upjohn Corp., Peapack, NJ.
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Patients were instructed to instill their medication into both eyes between 7:00 AM
and 9:00 AM for the morning dose and between 7:00 PM and 9:00 PM for the evening
dose. A 5-minute wait was advised between instillation of the two evening medica-
tions. On study visit days, patients instilled their morning dose approximately 2 hours
before the visit. 

Outcome and Safety Measures

The primary outcome measure was the mean IOP reduction from baseline. IOP
was measured between 9:00 AM and 11:00 AM, approximately 2 hours after instilla-
tion of the morning dose, at the peak effect for all study drugs.6,16,28 Scheduled visits
were at prestudy, baseline (day 0), and weeks 2, 4, and 12. 

Secondary outcome measures were target pressures, adverse events, visual acu-
ity, and biomicroscopic findings. Target pressures were determined by the percent-
age of patients in each group who achieved IOP levels of 13, 14, 15, 16, 17, and 
18 mm Hg or lower at week 12. 

Statistical Analyses

The χ2 or Fisher exact test was used to analyze nominal variables; two-tailed 
t tests were used for continuous variables. IOP was analyzed per protocol using the
mean values from both eyes; the results of any patient for any study visit at which
compliance had been breached were excluded. Within-group changes in IOP from
baseline to weeks 2, 4, and 12 were analyzed by means of paired t tests, with
between-group differences analyzed with two-tailed t tests. A P value less than .05
was considered statistically significant. SAS software, version 6.08 (SAS Institute
Inc, Cary, NC), was employed. With the assumption of an estimated sample stan-
dard deviation of 3.0 mm Hg, the study had a .38 power to detect a 2-mm Hg dif-
ference in mean IOP lowering between groups.

RESULTS

Patients

The study enrolled 28 patients whose demographic characteristics or clinical
diagnosis did not differ significantly between groups (Table 1). Most patients were
white with brown or blue irides and had a diagnosis of glaucoma.

Twenty-five patients (89%) completed the study. Treatment was discontinued
early in one patient in the brimP/bim group because of an adverse event (ocular
burning) and in two patients (one in each group) for administrative reasons. 

IOP-Lowering Efficacy

Mean IOP was identical (24.8 mm Hg) for each group at baseline. At each follow-
up visit, however, the brimP/bim group had a mean IOP at least 1 mm Hg lower
and a mean reduction from baseline at least 0.8 mm Hg larger than those in the tim/
latan group (Fig 1, Table 2). The differences between groups were not statistically
significant owing to the small sample size.
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Target Pressures

The brimP/bim group was more likely than the tim/latan group to achieve low
target pressures at the week 12 visit (Fig 2). The difference between groups reached
statistical significance for a target pressure of 16 mm Hg or lower: 69.2% (9/13) of
brimP/bim patients compared with 27.3% (3/11) of tim/latan patients (P=.024).

Safety/Tolerability

Both regimens were well tolerated. Three patients in the brimP/bim group each
reported an adverse event—hyperemia, ocular burning, and itchy eyelids/watery
eyes. The patient with ocular burning was removed from the study. There were no clin-
ically significant findings on biomicroscopic examination or changes in visual acuity.
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Brimonidine Purite/ Timoptic-XE/
Bimatoprost Latanoprost

(n=15) (n=13)

Age, y
Mean (range) 69 (41–93) 71 (46–82)
<65, no. (%) 3 (20.0) 3 (23.1)
>65, no. (%) 12 (80.0) 10 (76.9)

Sex, no. (%)
Male 9 (60.0) 5 (38.5)
Female 6 (40.0) 8 (61.5)

Race, no. (%)
White 9 (60.0) 9 (69.2)
Black 3 (20.0) 3 (23.1)
Hispanic 3 (20.0) 0
Other 0 (0.0) 1 (7.7)

Iris color, no. (%)
Blue 4 (26.7) 4 (30.8)
Brown 10 (66.7) 6 (46.2)
Green 0 (0.0) 1 (7.7)
Hazel 1 (6.6) 2 (15.3)

Diagnosis, no. (%)
Open-angle glaucoma 13 (86.7) 12 (92.3)
Ocular hypertension 2 (13.3) 1 (7.7)

Treatment status, no. (%)
Treatment naïve 1 (6.7) 0 (0.0)
Previously treated 14 (93.3) 13 (100.0)

Table 1. Baseline Demographic and Clinical Characteristics of Patients
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Fig 1. Mean IOP at each study visit. 
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Fig 2. Percentage of patients achieving specific target pressures after 12 weeks 
of therapy.
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DISCUSSION

In this pilot study, the brimonidine Purite/bimatoprost combination was at least
as effective as or more effective than Timoptic-XE/latanoprost in reducing mean
IOP and allowed a significantly higher percentage of patients to achieve a target
pressure of 16 mm Hg or lower by week 12 (69.2% vs 27.3%; P=.024).

For a fair comparison of efficacy, IOP was measured in the morning, at the peak
effect of all study medications. This timing reflected that typically used by clinicians
to evaluate a regimen’s effectiveness and also corresponded to the peak of the diur-
nal IOP curve for many patients, when control may be most important.30,31

The efficacy of the dual-therapy regimens in this study could have been predicted
by experience with the medications as monotherapy. When administered twice
daily, timolol 0.5% and brimonidine 0.2% provide comparable IOP lowering at peak
effect.32 The once-daily timolol gel formulation is comparable in efficacy to twice-
daily timolol solution,33 and the brimonidine Purite 0.15% formulation reduces IOP
as well as brimonidine 0.2% preserved with benzalkonium chloride, albeit with 
a better tolerability profile (41% lower incidence of allergic conjunctivitis).28 In con-
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Brimonidine Purite/ Timoptic-XE/ Between-Group
IOP, mm Hg Bimatoprost Latanoprost P Value

Baseline
No. 15 13
IOP 24.8±2.3 24.8±3.0 .968

Week 2
No. 15 13
IOP 15.9±3.3 17.1±2.8
Change from baseline 8.9±2.5 7.7±4.0 .349
% Change 36.0 30.2
Within-group P value <.001 <.001

Week 4
No. 14 13
IOP 15.9±2.8 17.3±3.1
Change from baseline 9.0±2.5 7.5±3.9 .265
% Change 36.0 29.7
Within-group P value <.001 <.001

Week 12
No. 13 11
IOP 16.2±3.1 17.2±2.5
Change from baseline 8.5±1.9 7.7±4.3 .583
% Change 34.5 29.9
Within-group P value <.001 <.001

*Mean ± SD.

Table 2. IOP and Change From Baseline* at Each Study Visit



trast, bimatoprost has consistently shown approximately 1- to 2-mm Hg greater IOP
lowering than latanoprost in comparison trials and has helped more patients reach
low target pressures.15-17 This superior efficacy presumably accounts for the more
favorable results with the brimonidine combination in this study.

The efficacy of timolol/latanoprost therapy in this study was consistent with that
previously reported,3-6 and dual administration of these drugs may be more effective
than their use in a fixed combination, which, instilled once daily in the evening, pro-
duced disappointing results: further IOP lowering of only about 1.0 mm Hg.34

Addition of a second medication with its attendant risks can be justified only if addi-
tional IOP lowering is substantial (at least 15%). 

Although results of brimonidine Purite/bimatoprost therapy have not been
reported previously, brimonidine has excellent adjunctive efficacy with many ocular
hypotensive classes including beta blockers and prostaglandins.24,35,36 The 34.5% to
36.0% reductions in IOP observed in this trial with brimonidine Purite/bimatoprost
compare favorably with reductions of 29.7% to 30.2% with Timoptic-XE and
latanoprost. 

One potential goal of glaucoma therapy should be the achievement and mainte-
nance of target pressures low enough to minimize progression. The Advanced
Glaucoma Intervention Study Group recently demonstrated that after surgery to
reduce IOP, patients with levels consistently less than 18 mm Hg at every clinic visit
over the 6-year follow-up showed little or no mean changes.37 In this group, mean
IOP was 12.3 mm Hg, suggesting that the lower the IOP, the greater the benefit.
Because more patients achieved lower IOPs with the brimonidine Purite/bimato-
prost regimen in the present study, this combination may provide greater protection
for the visual field than a timolol/latanoprost regimen in patients with glaucoma or
ocular hypertension. Additionally, brimonidine may have neuroprotective effects
that further help to preserve the visual field.25-27

Both regimens were well tolerated, with a low occurrence of adverse events and
no serious treatment-associated events. A larger study of longer duration will be
needed to assess the relative safety profiles of the two treatments. Bimatoprost and
latanoprost have similar side-effect profiles,16 but the local side effects associated
with brimonidine Purite and timolol differ.28,32 Timolol, though generally well toler-
ated locally, has been linked to rare but serious systemic adverse events and is con-
traindicated in many elderly glaucoma patients.38 The fewer contraindications to
brimonidine Purite and its greater systemic safety compared with timolol are poten-
tial advantages of a brimonidine Purite/bimatoprost regimen over a timolol/latano-
prost regimen.

CONCLUSIONS

The combination of brimonidine Purite and bimatoprost was well tolerated and
effective in reducing IOP. More patients achieved low target pressures with bri-
monidine Purite/bimatoprost than with Timoptic-XE/latanoprost. For patients
whose disease is uncontrolled on a single medication, brimonidine Purite and
bimatoprost may be attractive choices for dual therapy that can achieve the low tar-
get pressures that best preserve the visual field. These results need confirmation in
a larger study. 
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