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� PURPOSE: To evaluate the safety and efficacy of adding
fixed-combination brinzolamide 1%/brimonidine 0.2%
(BBFC) as adjunctive therapy to travoprost 0.004%
(TRAV) in patients with open-angle glaucoma or ocular
hypertension.
� DESIGN: Multicenter, randomized, double-masked,
parallel-group phase 4 clinical trial.
� METHODS: SETTING: Multicenter; 32 sites in the
United States. PATIENT POPULATION: Total of 233 patients
with open-angle glaucoma or ocular hypertension and
with mean intraocular pressure (IOP) ‡21 mm Hg and
<32 mm Hg while receiving once-daily TRAV mono-
therapy. INTERVENTION:Masked BBFC or vehicle (3 times
daily) adjunctive to TRAV for 6 weeks. MAIN OUTCOME

MEASURE: Mean diurnal IOP averaged over 8 AM, 10
AM, 3 PM, and 5 PM time points at week 6. Superiority
of BBFCDTRAV over vehicleDTRAV was based on
statistical significance of a treatment difference favoring
BBFCDTRAV.
� RESULTS: Mean diurnal IOP at week 6 (least squares
mean ± standard error) was 17.6 ± 0.4 mm Hg and
20.7 ± 0.4 mm Hg in the BBFCDTRAV and vehi-
cleDTRAV groups, respectively (between-group
difference,L3.2 ± 0.5 mmHg; P< .0001). Superiority
of BBFCDTRAV over vehicleDTRAVwas established.
Mean and percent diurnal IOP change from baseline were
significantly greater with BBFCDTRAV compared with
vehicleDTRAV (P < .0001 for both). Conjunctival
hyperemia was the most common treatment-related
adverse event in either group (BBFCDTRAV, 12.8%;
vehicleDTRAV, 6.0%).
� CONCLUSIONS: Adjunctive treatment with BBFC
added to TRAV resulted in lower mean diurnal IOP after
6 weeks of treatment compared with vehicle added to

TRAV; this difference was both statistically and
clinically significant. (Am J Ophthalmol 2016;165:
188–197. � 2016 The Authors. Published by Elsevier
Inc. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).)

G
LAUCOMA IS A PROGRESSIVE OPTIC NEUROPATHY

characterized by degeneration of retinal ganglion
cells that results in loss of visual field and, poten-

tially, leads to blindness.1 Although multiple factors (eg,
elevated intraocular pressure [IOP], family history,
ethnicity, corneal biomechanics) have been associated
with the development and progression of primary open-
angle glaucoma,2,3 large-scale clinical studies have demon-
strated that reducing IOP decreases the risk of progression
or conversion of ocular hypertension to glaucoma.4–7

Many patients require multiple IOP-lowering agents to
achieve and maintain their target IOP. In the Ocular
Hypertension Treatment Study, approximately 40% of
patients required >_2 medications to meet their target
IOPs.5 Initial therapy has been reported to be insufficient
in the first 2 years of treatment for 50% of patients in the
United States.8

Combination therapies are often effective when taken as
prescribed, but treatment adherence can decline with
increasing numbers of individual medications and
increasing treatment regimen complexity.9,10 Fixed-
combination medications allow concomitant administra-
tion of multiple ocular hypotensive medications with a
single-drop instillation, with the potential of additive
IOP-lowering efficacy and a simplified dosing regimen.11

A fixed combination recently approved by the US Food
and Drug Administration (FDA) is Simbrinza, which con-
tains the carbonic anhydrase inhibitor brinzolamide 1%
and the a2-adrengeric agonist brimonidine 0.2% (BBFC;
SIMBRINZA; Alcon Laboratories, Inc, FortWorth, Texas,
USA). Currently, BBFC is the only available FDA-
approved fixed-combination glaucoma medication that
does not contain a b-blocker. Two Phase 3 trials have
demonstrated superior IOP-lowering efficacy of BBFC
compared with its individual components (ie, brinzolamide
1% or brimonidine 0.2%).12,13
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Treatment guidelines for glaucoma have suggested a
stepwise approach to adding agents for patients with insuf-
ficient IOP control.14,15 However, adding a fixed-
combination therapy to monotherapy may be reasonable
in patients needing to reach a target IOP lower than may
be reasonably expected with addition of a single agent.
Additive efficacy of BBFC adjunctive to branded prosta-
glandin analogues was recently described (unpublished
data; Fechtner RD, et al. American Glaucoma Society,
2015). The purpose of this study was to evaluate the safety
and efficacy of adding BBFC as adjunctive therapy to the
prostaglandin analogue travoprost 0.004% (TRAV) in
patients with open-angle glaucoma or ocular hypertension.

METHODS

� STUDY DESIGN AND TREATMENT: This was a prospec-
tive, multicenter, 1:1 randomized, double-masked,
parallel-group phase 4 clinical trial conducted at 32 sites
in the United States between October 2013 and April
2014 (ClinicalTrials.gov identifier, NCT01937299; regis-
tered September 2013). The study was performed in
compliance with the ethical principles of the Declaration
of Helsinki, Good Clinical Practice, and the Health Insur-
ance Portability and Accountability Act. The study proto-
col and consent forms were prospectively approved by The
University of Texas Health Science Center Houston Com-
mittee for the Protection of Human Subjects, Chesapeake
Institutional Review Board (IRB), West Virginia Univer-
sity IRB, and Sterling IRB. Informed consent was obtained
from patients at enrollment.

Eligible patients were aged >_18 years, were diagnosed
with primary or secondary open-angle glaucoma or ocular
hypertension, and had mean IOP >_21 mm Hg and
<32 mm Hg in at least 1 eye (the same eye[s]) at the
8 AM time point of both eligibility visits (ie, after washout
of prior IOP-lowering medications and while receiving
TRAV monotherapy). Exclusion criteria are provided in
the Supplementary Table (available at AJO.com).

The study consisted of 2 sequential phases: an open-label
run-in phase and a randomized, double-masked treatment
phase (Figure 1). The open-label phase included a
screening visit during which patients discontinued their
prior IOP-lowering medication(s) and simultaneously initi-
ated once-daily TRAV (TRAVATAN Z; Alcon Labora-
tories, Inc). TRAV therapy was continued throughout
the duration of the study, and at no point during the study
were patients without ocular hypotensive treatment. Eligi-
bility visits were scheduled after the appropriate washout
durations required based on patients’ prior ocular hypoten-
sive therapies. Informed consent was obtained at the
screening visit. After washout, eligibility IOP assessments
were conducted at 8 AM, 10 AM, 3 PM, and 5 PM (all
630 minutes), with the 2 visits scheduled 3–8 days apart

to determine patients’ TRAV-treated baseline diurnal
IOP and IOP at individual time points.
Patients who met eligibility criteria at both visits were

randomized 1:1 to receive either BBFCþTRAV or vehi-
cleþTRAV for the 6-week duration of the randomized,
double-masked treatment phase. Randomization was
centralized and blocked and was conducted using an elec-
tronic data collection system with interactive response
technology. The random allocation sequence was gener-
ated using SAS 9.1 PROC PLAN software (SAS Institute,
Inc., Cary, NC). Patients, investigators, investigational
center staff, the study sponsor, and clinical monitors were
masked to treatment assignments. Assigned treatments
were provided in kits containing identical masked bottles,
labels, and packaging.
Randomized patients were instructed to instill 1 drop of

their masked treatment (BBFC or vehicle) in both eyes
3 times daily at approximately 8 AM, 3 PM, and 10 PM
and to instill 1 drop of TRAV in both eyes once daily at
bedtime. The treatment phase included 2 on-therapy
follow-up visits conducted at week 2 and week 6. The
schedule of study assessments is described in Table 1.

� EFFICACYOUTCOMES: The primary efficacy endpointwas
mean diurnal IOP averaged over 4 time points (8 AM, 10
AM, 3 PM, and 5 PM) at week 6. Secondary efficacy end-
points were mean diurnal IOP change and percent diurnal
IOP change from baseline at week 6. Additional outcomes
were mean diurnal IOP at week 2, mean and percent IOP
change from baseline at week 2, IOP at each time point at
week 2 and week 6, and mean and percent IOP change
from baseline at each time point at week 2 and week 6.
To limit potential bias, IOPwasmeasured using a masked

IOP reader, and study personnelwho administered eye drops
during study visits did not perform IOP measurements.
Intraocular pressure measurements were taken for both
eyes at all study visits using a calibration-verifiedGoldmann
applanation tonometer; 2 measurements were taken for
each eye at every time point. The same operator and reader
measured IOP for a given patient using the same method at
all visits. On study visit days, the 8 AM and 3 PM treatment
doses were administered by study personnel approximately
15 minutes after completion of IOP measurement.
Efficacy endpoints were analyzed in the intent-to-treat

data set (ie, all patients who received study medication
and completed at least 1 scheduled on-therapy visit).
Data from 1 eye from each patient (ie, the study eye)
were analyzed. If both eyes received study medication,
the eye with higher IOP at 8AMaveraged across the 2 eligi-
bility visits was selected. If IOP was equal between eyes at 8
AM assessments, the eye with higher IOP at 10 AM was
selected. If both eyes had equal IOP at both the 8 AM
and 10 AM time points, the right eye was selected as the
study eye. Baseline IOP at each time point was calculated
as the integer average of the IOP at the 2 eligibility visits
at that time point.
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