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Brimonidine purite 0.15% versus dorzolamide 2% each
given twice daily to reduce intraocular pressure in subjects
with open angle glaucoma or ocular hypertension
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Background/aims: To evaluate the efficacy of brimonidine
purite versus dorzolamide given twice daily in primary open
angle glaucoma or ocular hypertensive subjects.
Methods: In this double masked, multicentre, prospective,
crossover comparison 33 subjects were randomised to
brimonidine purite or dorzolamide for the first 4 week
treatment period after a 4 week washout. Subjects began the
opposite treatment for the second 4 week period after
another 4 week washout. Intraocular pressure (IOP) was
measured at 08:00 (trough) and 10:00, 18:00, and
20:00 hours after dosing at each baseline and at the end
of each treatment period.
Results: The baseline diurnal IOP was 22.9 (SD 2.8) for
brimonidine purite and 22.2 (SD 2.4) mm Hg for dorzola-
mide. The trough IOP following 4 weeks of therapy was 21.0
(SD 3.7) for brimonidine purite and 21.0 (SD 3.1) mm Hg
for dorzolamide (p = 0.90). The mean diurnal IOP was 19.3
(SD 3.1) for brimonidine purite and 19.8 (SD 2.4) mm Hg
for dorzolamide (p = 0.46). Dorzolamide caused more
ocular stinging upon instillation (n = 8) than brimonidine
purite (n = 1) (p = 0.02). No statistical differences existed
between groups for systemic adverse events.
Conclusions: This study suggests that brimonidine purite and
dorzolamide each given twice daily have similar efficacy in
primary open angle glaucoma or ocular hypertensive
subjects. However, a trend was observed at 10:00 of greater
brimonidine purite efficacy compared with dorzolamide.

D
orzolamide (Trusopt, Merck & Co, Inc, Blue Bell, PA,
USA) and brimonidine (Alphagan, Allergan Inc, Irvine,
CA, USA) are both popular antiglaucoma agents that

are often used as adjunctive medications although they both
may be prescribed as a monotherapy. When these agents
have been evaluated apart from each other in clinical studies
the monotherapy trough pressure reduction for both brimo-
nidine and dorzolamide have been similar.1–8 In a direct
comparison of both agents given three times daily, Stewart
and associates showed similar morning trough (14%) and
peak (23–26%) efficacy of brimonidine and dorzolamide.9

Recently a new formulation, brimonidine purite
(Alphagan-P, Allergan Inc), was released which contains
brimonidine as the active ingredient in the 0.15% concentra-
tion with purite as the preservative. Unfortunately few ocular
hypotensive efficacy data exist regarding brimonidine purite
compared with dorzolamide given twice daily.
In this present study we evaluated the use of brimonidine

purite versus dorzolamide each given twice daily in subjects
with primary open angle, exfoliation, or pigment dispersion

glaucoma, or ocular hypertension in a prospective, rando-
mised, double masked, crossover comparison.

METHODS
Subjects
We included in this study subjects with the following criteria:
age 18 years or older; a clinical diagnosis of primary open
angle, exfoliation, or pigment dispersion glaucoma, or ocular
hypertension in at least one eye (study eye); intraocular
pressure (IOP) controllable on one drug treatment in the
study eye(s) in such a way that assured clinical stability of
vision and the optic nerve throughout the trial; baseline IOP
between 22–32 mm Hg inclusive in the study eye(s) (in eyes
not included in the study IOP must have been controllable on
no pharmacologic treatment or on the study medicine only);
best corrected visual acuity of 20/200 or better in the study
eye(s), and a mean diurnal pressure (average of the four
measured time points) of 20–30 mm Hg inclusive.
Subjects were excluded from this study for the following

reasons: any abnormality preventing reliable applanation
tonometry in the study eye(s); any opacity or subject
uncooperativeness that restricted adequate examination of
the ocular fundus or anterior chamber in the study eye; any
concurrent infectious/non-infectious conjunctivitis, keratitis,
or uveitis in either eye; any history of allergic hypersensitivity
or poor tolerance to any components of the preparations used
in this trial including sulfa medication; females of child-
bearing potential not using reliable means of birth control;
pregnant or lactating females; any clinically significant,
serious, or severe medical or psychiatric condition; participa-
tion in any investigational drug or device trial within the
previous 30 days before the baseline (visit 2) of this trial;
intraocular conventional surgery or laser surgery within two
months of the trial in the study eye(s), risk of visual field or
visual acuity worsening as a consequence of participation in
the trial (according to the investigator’s best judgment);
inability to understand the trial procedures and thus inability
to give informed consent; any anticipated change in systemic
hypotensive therapy during the trial; progressive retinal or
optic nerve disease apart from glaucoma, and current
treatment with monoamine oxidase inhibitors.

Procedures and assessments
Following the signing of an institutional review board
approved informed consent document, subjects underwent
the following screening assessments: ocular and systemic
history, Early Treatment Diabetic Retinopathy Study
(ETDRS) visual acuity, slit lamp biomicroscopy, Goldmann
applanation tonometry, gonioscopy, dilated fundus examina-
tion, and a Humphrey visual field (programme 24–2)
(Humphrey Instruments, Dublin, CA, USA). Eligible subjects
then were instructed to discontinue their current glaucoma
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medication and return to clinic after an appropriate washout
period (that is, b-blockers, 4 weeks; prostaglandins, 6 weeks).
At visit 2 the subjects underwent a baseline examination

between 07:00 and 09:00 which included—as did all
subsequent examinations—ETDRS visual acuity, slit lamp
biomicroscopy, and Goldmann applanation tonometry
including: diurnal pressure measurements at 10:00, 18:00,
and 20:00 hours after the morning trough (08:00) reading. At
the end of the baseline examination, if the inclusion
untreated IOP was met (22–32 mm Hg inclusive in at least
one eye at 08:00 and 20–30 mm Hg inclusive diurnal
pressure), subjects were randomised either to brimonidine
purite 0.15% or dorzolamide 2% to be instilled one drop in the
study eye(s) at 08:00 and 20:00. Each bottle had masked
labelling so the subject did not know which medicine he or
she was taking. Only a dosing coordinator was allowed to
observe the masked bottle during the study. Other study
personnel and the investigators were masked to the study
medicine.
Subjects returned after four weeks for the end of period 1

examination (visit 3, week 4). For both end of period
evaluations the 10:00, 18:00, and 20:00 hour time points
were measured after the trough (08:00) examination and
dosing of the study medication. The period 1 medication then
was discontinued and subjects underwent another 4 week
washout. Subjects returned for period 2 (visit 4, week 8) and
were initiated on the second medication after a trough
(08:00) examination and diurnal IOP measurements.
Subjects returned after four more weeks (visit 5, week 12)
for the end of period 2 measurements and exit.

Statistics
All data analyses were two sided and an 0.05 alpha level
used. The primary efficacy variable was the diurnal IOP
difference at visit 3 and 5. This was analysed by a paired t test
for intragroup analysis.10 An average eye analysis was used.
The secondary efficacy variable, the IOPs at each individual
time point, were also analysed by a paired t test.10 This study
provided an 80% power that a 1.5 mm Hg difference could be
excluded between groups if 27 subjects completed the study.
A standard deviation of 2.8 mm Hg was assumed.9 11–13

Changes in both the ‘‘study baseline’’ (visit 2 used as
baseline) and the ‘‘period baseline’’ (the baseline of each
individual treatment used at visits 2 and 4) were also
analyded by a paired t test. Visual acuity was analysed by a
paired t test. Adverse events were evaluated with a McNemar
test.14

RESULTS
Subjects
We enrolled 33 subjects in this crossover comparison.
Seventeen had ocular hypertension, 14 had primary open
angle glaucoma, one had pseudoexfoliation glaucoma, and
one had pigment dispersion glaucoma. Fifteen subjects were

male and 18 were female; 14 were white and 19 were
African-American. The mean age was 64.3 (SD 11.0) years.

Intraocular pressure
Period baseline diurnal IOP for brimonidine purite was 22.9
(SD 2.8) and 22.2 (SD 2.4) mm Hg for dorzolamide (table 1,
fig 1). The reduction in IOP from baseline was statistically
significant for both treatments for each time point and for
the diurnal curve. Also, there were no significant differences
at any individual time point or for the diurnal curve between
medicines with the reduction of pressure from visit 2 (that is,
study baseline) (table 1, fig 1).
This study found that the 08:00 trough IOP following 4

weeks of treatment was 21.0 (SD 3.7) for brimonidine purite
and 21.0 (SD 3.1) mm Hg for dorzolamide (p=0.90). The
diurnal pressure was 19.3 (SD 3.1) for brimonidine purite
and 19.8 (SD 2.4) mm Hg for dorzolamide (p=0.46). There
was no statistical difference between treatments for any
individual time point or for the diurnal curve.
However, when compared to each medicine’s own period

baseline a greater reduction was observed for brimonidine
purite than dorzolamide at 10:00 (p=0.03) and 20:00
(p=0.04) hours after morning dosing and for the diurnal
curve (p=0.03) (table 2). When period baselines were
examined for a crossover effect, none was observed for
brimonidine (that is, visits 2 and 4 baselines showed similar
IOPs) (table 3). In contrast, the period baseline was lower for
dorzolamide at visit 4 than visit 2 (table 3).

Adverse events
Unsolicited ocular adverse events are shown in table 4. There
was a significantly increased incidence of stinging/burning
with dorzolamide (n=8) compared with brimonidine purite
(n=1) (p=0.02). No other statistical differences were
observed. Unsolicited systemic side effects reported are

Table 1 Mean (SD) intraocular pressures (mm Hg)

Baseline
(Visit 2)*

Brimonidine purite Active Dorzolamide Active
p ValuePeriod baseline` TX Period baseline` TX

Trough 24.0 (2.2) 23.9 (3.5) 21.0 (3.7) 23.4 (2.7) 21.0 (3.1) 0.90
10:00 23.5 (2.9) 23.4 (3.0) 18.1 (4.1) 23.1 (3.0) 19.5 (2.8) 0.10
18:00 21.9 (2.8) 21.9 (3.2) 19.0 (3.1) 21.2 (3.1) 19.4 (3.0) 0.59
20:00 22.1 (2.6) 22.3 (3.1) 19.0 (3.1) 20.9 (3.0) 19.2 (3.1) 0.69
Diurnal 22.9 (2.2) 22.9 (2.8) 19.3 (3.1) 22.2 (2.4) 19.8 (2.4) 0.46

*Study baseline = average of all pressures at visit 2 before beginning any TX.
`Period baseline = average pressures for each TX at the beginning of each period (visits 2 and 4).
TX = treatment.

Figure 1 Diurnal mean intraocular pressures for common baseline at
week 0 (triangles), brimonidine purite at baseline (dotted diamonds),
and at week 4 (diamonds), and dorzolamide at baseline (dotted circles)
and at week 4 (circles).
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shown in table 5. There were no serious adverse events or
discontinued subjects during the trial. Treated visual acuities
were statistically similar between groups (p=0.68).

DISCUSSION
Dorzolamide 2% is a topical carbonic anhydrase inhibitor that
was released to provide a safer alternative to the oral carbonic
anhydrase inhibitor, acetazolamide, in the treatment of
primary open angle glaucoma or ocular hypertension.
Dorzolamide has been a popular adjunctive agent and is
not infrequently used as monotherapy. Dosing for dorzol-
amide is labelled three times daily, but it may be tried twice
daily.4 Dorzolamide reduces IOP at trough by 10–26% as a
monotherapy agent4–8 and has eliminated most of the
systemic symptoms commonly associated with acetazol-
amide. To date, bone marrow depression has been almost
non-existent and kidney stone incidence has not been above
the expected level for the general population.8 Several side
effects do occur commonly with dorzolamide, however,
including bitter taste, stinging, ocular pain on instillation,
and conjunctival hyperaemia.7 8 15

Brimonidine 0.2% was commercially released and is a
highly selective a2 adrenergic agonist. It reduces IOP at the
08:00 trough level approximately 15–16% from base-
line.2 3 16 17 Like dorzolamide, dosing is labelled as three times
daily. It has become a popular adjunctive agent for glaucoma
and, when prescribed, it is frequently given as monotherapy.
However, brimonidine also may cause side effects, including
ocular intolerance with an incidence of about 10% presenting
three months or more after starting treatment.16 Also,
systemic side effects of dry mouth, fatigue, and blood
pressure changes may occur.18 19

Recently a new formulation of brimonidine, brimonidine
purite 0.15%, was released that contains purite as the
preservative in a 0.15% concentration. Katz showed that
when given three times a day these medications provide
statistically similar morning trough and peak pressure
results.2 Unfortunately, little peer reviewed information

exists regarding the direct comparative efficacy and safety
of brimonidine purite and dorzolamide within the same
subject population.
The purpose of this trial was to compare the efficacy and

safety of dorzolamide and brimonidine each given twice daily
in subjects with primary open angle glaucoma or ocular
hypertension.
This study showed that the IOP at each individual time

point evaluated and for the diurnal curve (average of the four
time points) were statistically equal between the brimonidine
purite and dorzolamide treatment groups. In addition, each
treatment group showed a statistical reduction from baseline
at each time point and for the diurnal curve from the
medicine’s own period baseline (visits 2 and 4) or from the
study baseline (visit 2).
However, when treated pressures were compared with the

period baseline there was a greater statistical reduction with
brimonidine than dorzolamide at 10:00 and 20:00 hours after
dosing and for the diurnal curve. The reason for little
difference in the absolute pressure levels between treatments,
but a reduced diurnal period baseline for dorzolamide (about
0.7 mm Hg) compared with brimonidine, was not completely
clear.
One explanation could be derived from examining how the

period baselines were divided out between visits 2 and 4. The
period baselines between these visits for brimonidine were
similar. Also, baseline pressures between subjects treated
with dorzolamide or brimonidine purite at visit 2 were
similar. However, the baseline diurnal pressures for subjects
treated with dorzolamide at visit 4 were on average
1.7 mm Hg less than subjects treated with dorzolamide at
visit 2. Consequently, there may have been a period crossover
effect despite the 4 week washout of brimonidine that
influenced subjects treated with dorzolamide in period 2.
Washout times for topical a adrenergic agonists in clinical

protocols are generally assumed to be 2–3 weeks.20 However,
Stewart and associates recently evaluated the washout effect
in 15 subjects treated with brimonidine therapy.21 Pressures
were measured twice weekly until subjects returned to
baseline. Four weeks after stopping brimonidine therapy five

Table 2 Mean (SD) reduction from period baseline
(mm Hg)

Brimonidine purite Dorzolamide p Value

Trough 2.8 (2.8) 2.5 (2.7) 0.63
10:00 5.3 (3.6) 3.6 (2.5) 0.03
18:00 2.9 (3.4) 1.8 (3.1) 0.17
20:00 3.3 (2.7) 1.7 (3.6) 0.04
Diurnal 3.6 (2.3) 2.4 (2.0) 0.03

Table 3 Mean (SD) period baseline pressures separated
by treatment period (mm Hg)

N
Period baseline,
visit 2 N

Period baseline,
visit 4

Brimonidine purite
Trough 17 23.9 (4.4) 16 23.9 (2.4)
10:00 17 23.4 (3.3) 16 23.3 (2.8)
18:00 17 22.2 (3.1) 16 21.6 (3.4)
20:00 17 22.6 (2.9) 16 21.9 (3.1)
Diurnal 17 23.0 (3.1) 16 22.7 (2.5)

Dorzolamide
Trough 16 24.2 (2.3) 17 22.8 (3.1)
10:00 16 23.8 (3.0) 17 22.4 (2.9)
18:00 16 22.2 (2.1) 17 20.5 (3.8)
20:00 16 22.1 (2.1) 17 19.7 (3.3)
Diurnal 16 23.1 (1.9) 17 21.4 (2.7)

Table 4 Unsolicited ocular adverse events (number of
subjects with such an event; two or more events indicated)

Brimonidine
purite Dorzolamide p Value

Conjunctival hyperaemia 4 5 .0.999
Burning upon instillation 1 8 0.020
Blurriness after instillation 2 3 .0.999
Ocular pain 2 1 0.500
Superficial punctate
keratitis

1 1 .0.999

Ocular swelling 1 1 .0.999

Table 5 Unsolicited systemic adverse events (number of
subjects with such an event; two or more events indicated)

Brimonidine
purite Dorzolamide p Value

Bitter taste upon instillation 1 3 0.25
Benign prostatic hyperplasia 1 1 .0.999
Left leg injury 1 1 .0.999
Non-insulin dependent
diabetes

1 1 .0.999

Worsening of osteoarthritis 1 1 .0.999
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subjects still had a reduction from baseline in their worse eye
that caused an average reduction in pressure of 1.7 mm Hg
for all 15 subjects.21 Consequently, it is possible that a longer
washout time for a agonists is required in subjects under-
going a second baseline. According to the above study, a
brimonidine crossover effect should not have occurred eight
weeks following therapy based on the previous data at the
end of period 2 (visit 5).
Nonetheless, at 10:00 brimonidine purite showed a trend

of greater efficacy compared with dorzolamide. These data
are consistent with the known strong peak effect of
brimonidine two to four hours after dosing.3 22

Ocular events were similar between groups except for more
ocular stinging with dorzolamide. This finding is consistent
with past studies.23–25 Systemic side effects were similar
between groups. No subjects in this study discontinued a
treatment period early and, overall, both medicines were well
tolerated in this study.
This study did not evaluate the efficacy and safety of

dorzolamide and brimonidine purite given as adjunctive
therapy or as mono or adjunctive therapy prescribed per label
three times daily. In addition, this study was not long enough
to capture potential allergic effects associated with brimoni-
dine purite. Further evaluation may clarify the specific
advantages or disadvantages of these medicines in the
stepwise therapy of glaucoma.
This study suggests that there is similar efficacy and safety

between monotherapy treatment with brimonidine purite
and dorzolamide each given twice daily in primary open
angle glaucoma or ocular hypertensive subjects. However, a
trend was observed at 10:00 of greater brimonidine purite
efficacy compared with dorzolamide.
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