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Abstract: Glaucoma is one of the leading causes of blindness and is characterized by optic
nerve damage that results in visual field loss. Elevated intraocular pressure (IOP) has been
associated with glaucoma progression; thus, [OP-lowering medications are the standard of care
for glaucoma. Guidelines suggest monotherapy with IOP-lowering agents such as [3-blockers
(eg, timolol), prostaglandin analogs, carbonic anhydrase inhibitors (eg, brinzolamide), and
o,,-receptor agonists (eg, brimonidine). However, monotherapy may provide insufficient IOP
reduction in some patients, thereby necessitating the use of multiple IOP-lowering medica-
tions. Multidrug regimens may be complex, may increase the risk of preservative-related
ocular symptoms, and may potentially reduce overall drug exposure as a consequence of drug
washout during closely timed sequential administrations; these difficulties may reduce overall
drug efficacy and decrease patient persistence and adherence with multidrug treatment regi-
mens. Fixed-combination medications that provide two IOP-lowering therapies within a single
solution are available and may overcome some of these challenges. However, all currently
available fixed combinations combine timolol with another IOP-lowering agent, indicating
that additional fixed-combination alternatives would be beneficial. To meet this demand, a
novel fixed combination of brinzolamide 1% and brimonidine 0.2% (BBFC) has recently been
developed. In two randomized, double-masked, multinational clinical trials, BBFC had greater
IOP-lowering efficacy than brinzolamide or brimonidine monotherapy after 3 months of treat-
ment in patients with open-angle glaucoma or ocular hypertension. In both studies, the overall
safety profile of BBFC was consistent with that of brinzolamide and brimonidine. Comparative
studies with BBFC versus other IOP-lowering monotherapy and fixed-combination medica-
tions are not available, but the IOP reductions observed with BBFC are similar to or greater
than those reported in the literature for other glaucoma treatments; thus, BBFC provides an
additional fixed-combination therapeutic option for patients who require further efficacious
IOP reduction and improved convenience and tolerability versus concomitant administration
of two separate medications.
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Introduction

In 2010, glaucoma accounted for over 8 million incidences of blindness worldwide
and was one of the leading causes of blindness.! By 2020, an estimated 79 million
individuals worldwide will have been diagnosed with glaucoma.' Glaucoma is char-
acterized by elevated intraocular pressure (IOP), progressive optic neuropathy, and
corresponding visual field loss.>* Lowering IOP to an individualized target level
(typically a =25% reduction from initial [OP) and maintaining that level reduces the
risk of vision loss and improves outcomes,* even among patients with normal-tension
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glaucoma.* Reduction of elevated IOP is currently the only
therapeutic approach effective for the prevention of glaucoma
progression.’

A wide array of IOP-lowering agents with different
mechanisms of action are available, including B-blockers
(eg, timolol), prostaglandin analogs (eg, latanoprost), car-
bonic anhydrase inhibitors (CAls; eg, brinzolamide), and
o,,-adrenergic agonists (eg, brimonidine).>® These medica-
tions reduce IOP by decreasing aqueous production,’ increas-
ing aqueous outflow,> or both. B-blockers and CAls reduce
aqueous production by limiting blood flow to the iris root—
ciliary body'? or through inhibition of sulfonamide-susceptible
carbonic anhydrase isozymes, respectively.'' In contrast,
prostaglandin analogs reduce IOP by increasing uveoscleral
and trabecular meshwork outflow of aqueous humor,”!? and
o,,-adrenergic agonists reduce aqueous production and aug-
ment aqueous outflow through the uveoscleral pathway.'

Standard first-line treatment for glaucoma consists of
treatment with a single IOP-lowering medication;*'* how-
ever, one prospective study showed that approximately 40%
of patients require multiple IOP-lowering medications to
reach and maintain their target IOP."> Unfortunately, per-
sistence (ie, continued use of medication over time) with
IOP-lowering medications is low.!*"> A systematic review
of 14 studies that evaluated persistence using survival analy-
sis demonstrated that only 31% of patients remained on their
initial therapy at the end of 12 months.!¢ Persistence may be
affected by the medication and regimen prescribed.
A retrospective United States health claims database study
showed that persistence with prostaglandins, o,-receptor
agonists, and CAls for 3 years was greater than that with
B-blockers.'® However, drug-related differences in persistence
likely disappear within a specific drug class; for example,
a retrospective, population-based review of a United States
claims database showed that a similar percentage of patients
were persistent with their prescribed prostaglandin analog
medication during a 1-year period regardless of the specific
agent prescribed (ie, latanoprost [69.4%], travoprost [70.6%],
or bimatoprost [68.1%])."° In addition to the specific medica-
tion given, the dosing regimen prescribed for an individual
may affect persistence; patients with complex therapeutic
regimens requiring separate administration of several thera-
peutic agents tend to have lower persistence.?*!

Medication adherence (ie, following the agreed-upon
treatment regimen)'®?27 is also less than optimal among
patients with glaucoma, even though reduced adherence with
IOP-lowering medication has been linked with progressive
visual field loss.??*® Rates of adherence to IOP-lowering

treatment among patients with glaucoma across multiple
studies are shown in Table 1. Lack of patient adherence
to their therapeutic regimen may ultimately decrease drug
effectiveness. In a retrospective analysis of patient adherence
in an ophthalmology clinic, 26.8% of patients did not achieve
their target IOP as a result of nonadherence.’* The reasons
for patient nonadherence are diverse. Treatment complexity
(eg, treatment with >1 IOP-lowering drug) and patients’
attitude toward, and insufficient knowledge of, glaucoma
have been associated with reduced adherence.?2426.28:32.36.40-42
Other factors that may disrupt medication use by patients
include cost and insurance coverage, forgetting to take the
medication, difficulty with instillation of drops, higher num-
ber of daily doses, initial medication drug class, and poor
tOlerablllty 18,24,27,29,36,41,42

Patients who require multiple concomitant medications
to achieve and maintain IOP control may be more likely
to deviate from their prescribed medication regimen. In
a retrospective, open-label database review, addition of a
second medication to a monotherapy regimen increased
the time between medication refills by >2 weeks in some
patients.” Trouble remembering to take medication and hav-
ing difficulty opening medication bottles were reported by
more patients receiving multiple concomitant glaucoma treat-
ments than those receiving one medication; these complaints
were associated with reduced adherence.”” The efficacy,
cost, and tolerability of multidrug regimens may also affect
persistence and adherence. Persistence can be related to
treatment efficacy because lack of efficacy often results in a
switch in treatment. With administration of multiple medica-
tions, administration of a second drug within 5 minutes of
an initial medication may cause substantial reductions in the
concentration of the first drug because of washout of the first
drug,* thereby potentially reducing overall IOP-lowering
efficacy.* In a survey of patients using topical glaucoma
medications, 23.5% of patients administered a second drop of
medication within 5 minutes of the first drop, and 14% waited
less than 2 minutes before instilling the second drop.** Addi-
tionally, exposure to more than one preserved topical medica-
tion (and therefore a greater cumulative exposure to irritating
preservatives) may increase ocular symptoms**4” and may
predispose patients to discontinue their therapy. Cost may
also be a significant burden* because each separate drug
solution may be associated with an additional copay.*

To address the barriers to optimal adherence and persis-
tence with IOP-lowering therapy, several fixed-combination
medications, which allow instillation of two medications
in a single solution, have been developed. Fixed-combination
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medications reduce the number of medication bottles
required, may reduce costs, and provide a simplified dosing
regimen, all of which may increase persistence?*?'* and
adherence.??' In a 2008-2009 United States study,
Kaplan—Meier survival analysis of a prescription database
demonstrated increased persistence with fixed-combination
IOP-lowering medications compared with concomitant
administration of two separate drugs (Figure 1).2' The same
study reported greater adherence with fixed combinations
(40.6%—42.7%) than separate administration of two medica-
tions (23.3%—34.9%) after 1 year of treatment.?!
Prospective trials have shown that switching from
concomitant administration of multiple separate medica-
tions to a fixed-combination therapy increases patient
adherence.’*! For example, when patients were switched
from separate administration of latanoprost 0.005% and
timolol 0.5% to a fixed combination of latanoprost 0.005%/
timolol 0.5%, the percentage of patients who reported
never missing a dose was significantly greater after the
switch (71.0%) compared with before the switch (59.3%;
P=0.0115).>! Because adherence relies on patients’ willing-
ness to take their medication, it is important that patients
prefer the medication they are prescribed over other equally
efficacious alternatives. A reduction in ocular symptoms
associated with the prescribed medication may have benefi-
cial effects on patient preference and may increase adherence.
Fixed combinations may have a better tolerability profile
than concomitant administration of two agents with regard
to ocular symptoms because cumulative exposure to irritat-
ing preservatives is reduced;” therefore, the reduced ocular

P<0.0001 for brimonidine/timolol
versus comparator arms

—m— Brimonidine/timolol
0.4 4 i Dorzolamide/timolol
—A— [3-blocker + brimonidine
—v— PB-blocker + CAIl

0.2 4 —#— B-blocker + PGA

—e— CAl + brimonidine

0.1 4 4O CAl + PGA

—— PGA + brimonidine

1 2 3 4 5 6 7 8 9 10 1 12
Month

Survival distribution function
o
(¢}

Figure | Kaplan—Meier analysis of treatment persistence among fixed and unfixed
glaucoma medications.

Notes: Treatment persistence was evaluated from a medication database as
medication possession ratio during a |-year period after the index prescription
date. Reproduced from Schwartz GF, Burk C, Bennett T, Patel VD. Adherence
and persistence with glaucoma therapy: brimonidine/timolol versus dorzolamide/
timolol and various two-bottle combinations. | Clin Exp Ophthalmol. 2012;3(8):1-6.'
Copyright © 2012 Schwartz GF, et al.

Abbreviations: CAl, carbonic anhydrase inhibitor; PGA, prostaglandin analog.

symptoms associated with fixed-combination medications
may improve overall adherence.

A fixed-dose combination of a CAI, brinzolamide 1%,
and an o,-adrenergic agonist, brimonidine 0.2% (BBFC;
Simbrinza®; Alcon Laboratories, Inc., Fort Worth, TX,
USA), has recently been developed to provide improved
IOP-lowering efficacy, with a safety profile similar to its
individual components. BBFC is approved for 3-times-daily
dosing in the United States and is indicated for the reduc-
tion of elevated IOP in patients with primary open-angle
glaucoma or ocular hypertension. This review highlights the
efficacy and safety of this new fixed-combination medication
and discusses its practical implications for patients.

Efficacy of BBFC

In clinical trials, BBFC administered three times daily
(in accordance with the approved dosing regimens of
brinzolamide and brimonidine in the United States) had a
greater [OP-lowering effect than brinzolamide 1% or brimo-
nidine 0.2% after 3 months of treatment in patients with open-
angle glaucoma or ocular hypertension.>>->¢ In these trials,
baseline IOP values were similar among all treatment groups.
Between-group differences in IOP from baseline were based
on prespecified analyses of least squares (LS) means instead
of arithmetic means. LS means differ from arithmetic mean
values in that they account for covariates (eg, correlated
IOP measurements within patients) and are less sensitive to
missing data; therefore, LS means may be better estimates
of the overall average IOP within this patient population.
In a randomized, Phase III, double-masked clinical trial
of BBFC versus brinzolamide or brimonidine in patients
with open-angle glaucoma or ocular hypertension, the
LS mean IOP after 3 months of treatment was signifi-
cantly lower with BBFC (17.0-20.5 mmHg) than with
brinzolamide (20.0-21.6 mmHg; P=0.002 for all time
points) or brimonidine (18.8-23.3 mmHg; P<<0.001 for
all time points) throughout the day (ie, 8 am, 10 am, 3 pm,
and 5 pm; Table 2).3 Mean IOP reductions from baseline and
percentage change in IOP from baseline were also greater
with BBFC (5.7-8.8 mmHg; percentage reduction, 24.1%-—
34.9%) than with brinzolamide (4.1-6.2 mmHg; percentage
reduction, 16.9%-22.6%) or brimonidine (3.5-6.5 mmHg;
percentage reduction, 14.3%-25.8%).%* Similar results were
observed in a separate randomized, double-masked Phase
IIT trial with a 3-month safety extension (LS mean IOP
at 3 months: BBFC, 17.2-21.1 mmHg; brinzolamide, 20.4—
22.0 mmHg, P=0.005 versus [vs] BBFC; brimonidine, 18.9—
23.2 mmHg, P<<0.0001 vs BBFC; Figure 2) and a pooled
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9 Brinzolamide
—+— Brimonidine

10am 3 pm 5pm
Month 3

8am 10am 3 pm 5pm 8am

Week 2

Figure 2 LS mean IOP during a 3-month clinical trial with a 3-month safety
extension.

Notes: Error bars represent SEs; *BBFC versus brinzolamide or brimonidine,
P<<0.001. Adapted from Nguyen QH, McMenemy MG, Realini T, Whitson JT, Goode
SM. Phase 3 randomized 3-month trial with an ongoing 3-month safety extension
of fixed-combination brinzolamide [%/brimonidine 0.2%. | Ocul Pharmacol Ther.
2013;29(3):290-297.5The publisher for this copyrighted material is Mary Ann Liebert,
Inc., publishers. Copyright © 2013.

Abbreviations: BBFC, brinzolamide |%/brimonidine 0.2% fixed combination; IOP,
intraocular pressure; LS, least squares; SE, standard error.

analysis of both Phase III trials (LS mean IOP at 3 months:
BBFC, 17.1-20.8 mmHg; brinzolamide, 20.2-21.8 mmHg,
P<0.0001 vs BBFC; brimonidine, 18.8-23.2 mmHg,
P<0.0001 vs BBFC).>*> Greater reductions in mean IOP
with BBFC compared with brinzolamide or brimonidine
were observed at week 2 (the first post baseline evalua-
tion day) in both Phase III trials**** and continued for up
to 6 months (mean reductions from baseline to month 6:
4.9-8.0 mmHg with BBFC, 4.1-5.8 mmHg with brinzolamide,
and 3.0-6.3 mmHg with brimonidine).* Thus, the therapeutic
benefit of BBFC occurs shortly after initial administration
(ie, within the first 2 weeks) and continues for up to 6 months.
Taken together, these data suggest that BBFC effectively
lowers and maintains clinically relevant IOP reductions
(ie, reductions =1 mmHg).>” Although the IOP-lowering
efficacy of some medications (eg, B-blockers, brimonidine)
has been shown to fluctuate, often with decreased efficacy at
night,*® BBFC provides effective IOP reduction throughout
the day. Some other fixed-combination glaucoma medica-
tions have also demonstrated 24-hour control of IOP. For
example, fixed combinations of dorzolamide and timolol,
and brimonidine and timolol both significantly decrease
IOP from baseline (mean IOP reduction: 2.9 mmHg
and 2.2 mmHg, respectively).”® However, IOP reduc-
tions were greater during the night (6 pm and 2 am) with
dorzolamide and timolol compared with brimonidine and
timolol, which was to be expected given the decreased evening
efficacy of both components.’* Given that significant IOP
reductions with BBFC are still seen at 8 am (10 hours after
dosing), it is likely that the nocturnal IOP-lowering efficacy
of BBFC is being conferred by the brinzolamide, not the

brimonidine, component.®“! However, 24-hour IOP control
studies need to be conducted to confirm this.

The IOP reductions observed with BBFC in these clini-
cal trials are similar to or greater than those observed with
other monotherapy or fixed-combination treatments in other
studies. Among IOP-lowering monotherapy treatments,
prostaglandin analogs generally provide the greatest IOP-
lowering efficacy (percentage IOP change from baseline at
peak as determined in a meta-analysis of randomized clinical
trials, 31%—-33%), followed by B-blockers (23%-27%), an
o,,-adrenergic agonist (25%), and CAls (17%-22%).°* Simi-
lar trends in percentage IOP reduction from baseline have
been observed among fixed-combination therapies combin-
ing timolol with prostaglandin analogs (peak IOP reduction
as shown in a meta-analysis, 35%-36%), an o.-adrenergic
agonist (32%), or CAls (31%—-34%).% With BBFC, peak
percentage IOP reduction was approximately 32%—
34%,%% which is similar to that previously published
for prostaglandin analogs and greater than reports with
o,,-adrenergic agonist and CAI monotherapy.® In addition,
mean [OP reduction from baseline with BBFC at 3 months
(5.4-8.8 mmHg) was similar to reductions observed
with fixed-dose combinations containing timolol after
3 months of treatment (prostaglandin analogs plus timolol,
2.6—10.2 mmHg; CAIls plus timolol, 3.7-9.0 mmHg;
o,,-agonists plus timolol, ~5.5-7.5 mmHg; Table 3).%346+73

Safety and tolerability of BBFC

Similar to other fixed-combination therapies,8:64.66.69.72.74-76
the overall safety profile of BBFC is consistent with
that of its individual components (brinzolamide 1% and
brimonidine 0.2%).5% In clinical trials, ocular events were
the most common treatment-related adverse events (TRAESs)
associated with BBFC and occurred with similar frequency
in the BBFC and brinzolamide or brimonidine groups
(Tables 4 and 5).°>>*% In Phase III clinical trials, blurred
vision (4.5%—6.1%) and eye irritation (2.8%—5.4%) were
two of the most commonly reported ocular TRAEs with
BBFC after 3 months of treatment.>>* Blurred vision was
the most common ocular TRAE observed with brinzolamide
(6.2%—-6.8%) at 3 months.>*** The occurrence of blurred
vision with BBFC and brinzolamide in some patients is
unsurprising given that these medications are administered
as ophthalmic suspensions. In contrast, the most frequently
reported ocular TRAEs with brimonidine at 3 months were
conjunctivitis (3.0%), dry eye (0.4%—2.7%), eye irritation
(1.8%-2.6%), and ocular hyperemia (2.6%—4.1%).* In
both trials, the incidence of ocular hyperemia was more
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Table 3 Mean 3-month IOP reductions with currently available fixed-combination glaucoma medications

Fixed combination N Hours Mean + SD absolute Mean = SD IOP
after dosing IOP change from change from
baseline* (mmHg) baseline® (%)

Dorzolamide/timolol®* 114 0 —7.7+4.2 —27.4£13.1

112 2 -9.0+4.3 —32.7+12.9
Dorzolamide/timolol™ 151 0 —4.2433 —-16.3£12.5

151 2 —5.413.1 -21.6+12.3
Dorzolamide/timolol’™ 120 0 -3.613.0 —13.8%11.1

119 2 —5.043.5 —19.7+12.9

116 8 -3.7£3.4 —14.9+13.2
Brinzolamide/timolol”™ 171 0 —-8.3+3.8 30.6°

171 2 —-8.713.9 33.7¢
Brimonidine/timolol® 385 0 -7.0° NA

385 2 —7.5° NA

385 7 —5.50 NA
Brimonidine/timolol” 385 0 -7.00 NA

NA 2 —7.5° NA

NA 7 —5.50 NA
Latanoprost/timolol*’ NA Diurnal® —3.6b¢¢ NA
Latanoprost/timolol*® 129 Diurnalf -10.2¢ NA
Latanoprost/timolol' 170 Diurnalf -10.0¢ NA
Latanoprost/timolol™ 140 Diurnal® —2.6¢ NA
Bimatoprost/timolol®® 533 0 -9.243.7 NA

NA 2 —7.8+4.0 NA

NA 8 —7.4£4.0 NA
Travoprost/timolol®® 151 0 -8.743.2 —34+12

151 2 —7.8£3.0 —33%11

151 8 —7.41£3.0 —32%11
Brinzolamide/brimonidine®* 196 0 —6.7¢ —24.6°

194 2 -8.3¢ -32.2°

194 7 —5.4 -22.1°
Brinzolamide/brimonidine® 189 0 -7.1¢ —26.4°

189 2 -8.8 —34.8°

189 7 -5.7¢ —24.1°

Notes: *When available; ®approximate values (estimated from graphical data); “calculated means from values stated in article text or tables; ‘diurnal IOP was calculated as
the mean of IOP measures at 8 am, 10 am, and 4 pm; °lOP assessed at |3 weeks;‘mean IOP at 8 am, 10 am, and 4 pm or the mean of non-missing IOP measurements if a

measurement was missing.

Abbreviations: |OP, intraocular pressure; NA, not available; SD, standard deviation.

prevalent with brimonidine (2.6%—4.1%) than BBFC
(0.9%-3.3%) or brinzolamide (0.4%—0.9%) at 3 months.3>
After 6 months of treatment, eye irritation and eye allergy
were the most common ocular TRAEs associated with BBFC
(6.3% for both), whereas blurred vision (6.8%) and conjunc-
tivitis (6.0%) were most frequent in the brinzolamide and
brimonidine groups, respectively (Table 5).°¢ Eye allergy
rates were 0.4% with brinzolamide and 2.1% with brimo-
nidine at 6 months.*® The incidence of ocular hyperemia
continued to be higher in the brimonidine group (3.8%)
than the BBFC (2.7%) or brinzolamide (0.4%) groups
after 6 months.’® In the two Phase III clinical trials, dis-
continuations because of nonserious TRAEs were more
common with BBFC (up to 11.3%) than with brinzolamide

(up to 2.1%) or brimonidine (up to 9.4%).>*>* The slightly
greater occurrence of some TRAEs and TRAE-related dis-
continuations with BBFC in these studies may be attributable
to exposure to multiple therapeutic agents (ie, brinzolamide
and brimonidine) versus monotherapy.

The lack of head-to-head comparative studies of
BBFC and other IOP-lowering monotherapies and fixed-
combination medications prevents the assessment of BBFC
tolerability in terms of other IOP-lowering therapies, and
differences in study design preclude direct comparisons
between IOP-lowering medications evaluated in differ-
ent clinical trials. However, the incidence of eye burning/
stinging/irritation (which are often associated with
B-blockers) appeared to be similar with BBFC compared
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Table 4 Treatment-related adverse events (incidence =1% in any group) from a 3-month Phase llI trial

Adverse event BBFC, n (%) Brinzolamide Brimonidine 0.2%,
(n=214) 1%, n (%) (n=226) n (%) (n=220)
Ocular
Blurred vision 13 (6.1) 14 (6.2) 1 (0.5)
Ocular hyperemia 7 (3.3) 2 (0.9) 9 (4.1)
Eye irritation 6(2.8) 2 (0.9) 4(1.8)
Allergic conjunctivitis 4(1.9) | (0.4) 2 (0.9)
Eye pain 3(1.4) 4(1.8) 2 (0.9)
Conjunctival hyperemia 3(1.4) 4(1.8) 3(1.4)
Foreign body sensation in eyes 3(1.4) 2 (0.9) 1 (0.5)
Dry eye 2(0.9) 2(0.9) 6(27)
Eye pruritus 2 (0.9) 2 (0.9) 3 (1.4
Eye allergy 1 (0.5) 0 3(1.4)
Punctate keratitis 1 (0.5) 1 (0.4) 3(1.4)
Eye discharge 1 (0.5) 3(1.3) 0
Nonocular
Dysgeusia 8(37) 14 (6.2) 0
Dry mouth 7 (3.3) 0 6 (2.7)

Notes: Reproduced with permission from Katz G, Dubiner H, Samples ], Vold S, Sall K. Three-month randomized trial of fixed-combination brinzolamide, 1%, and
brimonidine, 0.2%. JAMA Ophthalmol. 2013;131(6):724—730.5* Copyright © 2013 American Medical Association. All rights reserved.

Abbreviation: BBFC, brinzolamide |%/brimonidine 0.2% fixed combination.

with previous reports for timolol at 3 months (up to 5.4%
with BBFC vs up to 18.1% [burning and stinging] with
timolol) and slightly greater with BBFC than timolol
at 6 months (6.3% with BBFC vs 4.5% [burning and
stinging] with timolol).’*3+36:646675 The incidence of other
AEs (eg, blurred vision, which is commonly associated

with CAls) was slightly greater at month 3 with BBFC (up
to 6.1%) than that previously reported with dorzolamide
(4.0%).5354% In general, the safety profile of BBFC appears
to be similar to other currently marketed fixed-combination
medications. Emergence or worsening of hyperemia was
reported in up to 3.3% of patients receiving BBFC in

Table 5 Treatment-related adverse events (incidence =1% in either group) from a 3-month clinical trial with a 3-month safety
extension

TRAE 3 months 6 months
BBFC, n (%) Brinzolamide, Brimonidine, BBFC, n (%) Brinzolamide, Brimonidine,
(n=221) n (%) (n=234) n (%) (n=235) (n=221) n (%) (n=234) n (%) (n=235)

Ocular

Eye irritation 12 (5.4) 4(1.7) 6 (2.6) 14 (6.3) 3(1.3) 8(34)

Blurred vision 10 (4.5) 16 (6.8) 0 10 (4.5) 16 (6.8) 0

Eye allergy 10 (4.5) 0 2 (0.9) 14 (6.3) | (0.4) 5(2.1)

Eye pain 6 (2.7) 4(1.7) 3(1.3) 6 (2.7) 4(1.7) 3(1.3)

Eye pruritus 5(23) 3(1.3) 0 7(3.2) 2 (0.9) 3(1.3)

Allergic conjunctivitis 4(1.8) | (0.4) 5@2.0) 8 (3.6) | (0.4) 10 (4.3)

Conjunctival hyperemia 4(1.8) I (0.4) 2 (0.9) 5(2.3) | (0.4) 3(1.3)

Dry eye 4(1.8) 2(0.9) | (0.4) 4(1.8) 2(0.9) 2(0.9)

Conjunctivitis 4(1.8) 0 7 (3.0) Il (5.0 0 14 (6.0)

Increased lacrimation 3(1.4) 1 (0.4) 1 (0.4) 3(1.4) I (0.4) 2 (0.9)

Ocular hyperemia 2(0.9) | (0.4) 6 (2.6) 6(2.7) | (0.4) 938

Conjunctival follicles 1 (0.5) 0 3(1.3) | (0.5) 0 4(1.7)
Nonocular

Dysgeusia 9 “4.1) 24 (10.3) | (0.4) 9 “4.1) 24 (10.3) 1 (0.4)

Dry mouth 6(2.7) 0 5@2.1) 7(3.2) 0 5.1

Fatigue 1 (0.5) 0 4(1.7) 1 (0.5) 0 4(1.7)

Notes: 3 months data adapted with permission from Nguyen QH, McMenemy MG, Realini T, Whitson ]JT, Goode SM. Phase 3 randomized 3-month trial with an ongoing
3-month safety extension of fixed-combination brinzolamide |%/brimonidine 0.2%. | Ocul Pharmacol Ther. 2013;29(3):290-297.5* The publisher for this copyrighted material
is Mary Ann Liebert, Inc. publishers. Copyright © 2013. 6 months data is adapted with permission of Dove Medical Press Ltd., from Six-month results from a phase IlI
randomized trial of fixed-combination brinzolamide % + brimonidine 0.2% versus brinzolamide or brimonidine monotherapy in glaucoma or ocular hypertension, Whitson
JT, Realini T, Nguyen QH, McMenemy MG, Goode SM, 7, 2013.% Copyright © 2013.

Abbreviations: BBFC, brinzolamide |%/brimonidine 0.2% fixed combination; TRAE, treatment-related adverse event.
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two clinical trials,*** an incidence similar to that reported
with prostaglandin analog/timolol fixed combinations across
multiple studies (up to 2.8%).%"172 Additionally, the inci-
dence of blurred vision with BBFC (up to 6.1%)°** was
only slightly greater than that previously observed with
CALI fixed combinations (brinzolamide/timolol, 3.4%;
dorzolamide/timolol, 4%).6473

As with all fixed-combination medications, BBFC
increases IOP-lowering efficacy by providing two medica-
tions with different mechanisms of action in a single drop,
with a potential decrease in cumulative exposure to preser-
vatives. Preservatives, particularly benzalkonium chloride
(BAK), have been associated with a variety of ocular
symptoms, including dry eye,*””7® foreign body sensation
in the eye,”” stinging/burning,””’® tearing,”” reduced tear
production,” and hyperemia;’” thus, limiting exposure to
preservatives by using fixed-combination medications instead
of multiple individual medications may improve overall
tolerability. For example, a recent systematic review and
meta-analysis of randomized trials comparing fixed combina-
tions of prostaglandins and timolol with concomitant admin-
istration of both medications showed that the relative risk of
hyperemia was lower with the fixed combination than with
the unfixed combinations (relative risk, 0.70; 95% confidence
interval, 0.43—1.14).” In a pooled analysis of two 3-month
clinical trials, ocular symptoms that have been associated
with preservatives (eg, dry eye and ocular hyperemia)
occurred at a similar rate with BBFC (1.4% and 2.1% for
dry eye and ocular hyperemia, respectively) compared with
individual administration of brinzolamide (0.9% and 0.7%)
or brimonidine (1.5% and 3.3%).° Although it is possible
that punctate keratitis, which was reported in only one of
the Phase III trials (0.5%, 0.4%, and 1.4% with BBFC,
brinzolamide, and brimonidine, respectively),® may have
contributed to the incidence of these ocular symptoms, this
association remains unclear. These data suggest that despite
exposure to additional medications (ie, two therapeutic
agents instead of one), BBFC does not elicit any greater
risk of ocular symptoms than its individual components.
This observation may be explained by the reduced exposure
to preservatives with BBFC versus administration of
two separate preservative-containing medications.

Some IOP-lowering agents (eg, topical B-blockers and
o,,-receptor agonists) have been associated with significant
alterations in blood pressure.®*®! For example, in a head-
to-head trial in 27 patients with newly diagnosed primary
open-angle glaucoma, brimonidine and timolol, but not
dorzolamide or latanoprost, significantly reduced systolic and

diastolic blood pressure from baseline;* however, the clinical
significance of these alterations is unknown. Interestingly,
diastolic ocular perfusion pressure was low with timolol
and brimonidine (53.0 mmHg and 46.2 mmHg, respec-
tively), whereas values with dorzolamide (55.9 mmHg) and
latanoprost (56.4 mmHg)® exceeded the threshold associ-
ated with progression of primary open-angle glaucoma
(ie, <55 mmHg).** With BBFC, a slight decrease in mean
systolic and diastolic blood pressure was observed in clinical
studies; similar reductions were reported with brinzolamide
and brimonidine and none were considered to be of clinical
concern.”¢ Furthermore, individual blood pressure and
pulse rate remained relatively stable (<1.5 bpm decrease in
the BBFC, brinzolamide, and brimonidine groups).*>¢ Some
clinical studies of other available fixed-combination
therapies, all of which contain timolol, have also reported
no clinically significant changes in blood pressure from
baseline.®>* However, small but statistically significant mean
alterations in heart rate and blood pressure from baseline have
been reported with certain fixed-combination medications
(eg, brimonidine/timolol®®7* and latanoprost/timolol).¢’

Additional considerations for BBFC
BBFC provides IOP-lowering efficacy greater than instillation
of either of its components (brinzolamide or brimonidine),
with potentially improved adherence and tolerability com-
pared with concomitant administration of the separate
medications. The increased convenience of dosing with
one bottle instead of two may improve adherence and persis-
tence and allow patients to achieve greater IOP control than
dosing with separate components. IOP lowering may also
be augmented with BBFC because it eliminates the potential
of drug washout from sequential instillations of concomi-
tant medications. In addition, reduced overall exposure to
preservatives may increase patient comfort (and, as a result,
potentially increase adherence to medication) and reduce the
need for discontinuation or switching of therapies.

All currently available fixed-combination IOP-lowering
medications provide similar [OP-lowering efficacy.”*% How-
ever, all of these medications, except BBFC, contain the
B-blocker timolol. Because glaucoma incidence increases
with age,3 patients with glaucoma or ocular hypertension
tend to have comorbid conditions or therapeutic regimens
(eg, systemic B-blockers)® that make them vulnerable to
adverse drug reactions (eg, depression of systemic cardiovascu-
lar function observed with B-blockers).*° By providing effec-
tive IOP reduction with brinzolamide and brimonidine instead
of timolol, BBFC expands the available fixed-combination
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options for patients who require efficacious IOP lowering and
for those in whom use of B-blockers is contraindicated.

Conclusion

Glaucoma affects millions of individuals worldwide and
is a leading cause of blindness.! Reduction of IOP may
prevent or delay visual field loss in patients with glau-
coma or ocular hypertension;*¢ thus, monotherapy with
[OP-lowering medications is standard-of-care treatment.
However, many patients require multiple IOP-lowering
therapies to reach their target IOP.!>*! Drug washout during
concomitant administration of multiple medications* and
low adherence and persistence with complex glaucoma
therapeutic regimens®>?*?” may reduce the effectiveness
of multidrug regimens. Fixed-combination medications
prevent drug washout, simplify dosing regimens, and may
reduce costs,” thereby potentially increasing medication
adherence?' %% and persistence.?*?' BBFC provides IOP-
lowering efficacy greater than or similar to various mono-
therapy and fixed-combination medications, with potentially
improved convenience and better tolerability.
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