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T he fixed combination of brinzolamide 10 mg/ml and brimonidine 0.2% 2 mg/ml (BBFC; Simbrinza®) is an important addition to the 
glaucoma treatment choices currently available. Glaucoma is an increasingly prevalent disease worldwide, particularly in the elderly, 
and causes a serious burden of blindness. Fixed combinations of eye drops simplify treatment regimens, improving compliance, 

which helps maintain intraocular pressure (IOP) reductions. Registration of BBFC in Europe was supported by two phase III trials. In the first 
(n=560), after 6 months of treatment, BBFC twice daily lowered IOP by -1.4 mmHg more than brinzolamide alone, and by -1.5 mmHg more 
than brimonidine alone (least squares mean differences, p<0.0001 for both versus BBFC). BBFC was well tolerated with a safety profile 
similar to its two components. In the other of these trials (n=411), BBFC was non-inferior to brinzolamide and brimonidine given as separate 
doses concomitantly (B + B). The adverse events were similar in each group, with a slightly higher incidence in the B + B group. In the US, 
registration of BBFC in glaucoma was supported by three phase III and one phase IV trials, which also showed significantly greater IOP 
reduction with BBFC compared with its components alone and showed similar safety profiles. Additional phase IV studies are in progress 
to evaluate the combined use of BBFC with travoprost and timolol. BBFC has been clinically available in the US and Europe for only a short 
time, but its clinical trial efficacy suggests it will have a positive impact on real-world glaucoma and may have utility for earlier administration 
than its current third- or fourth-line use.
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Glaucoma is the second most common cause of blindness overall, and the leading cause of 

irreversible blindness, and constitutes a serious worldwide disability burden.1 In 2015, 57.5 million 

people globally were affected by open-angle glaucoma (OAG) and this is predicted to increase 

to 65.5 million by 2020. Prevalence increases sharply with increasing age in all populations with 

a higher level in men and among Hispanic and Black populations.2 The primary treatment goal 

is to reduce intraocular pressure (IOP), which is a risk factor for worsening of glaucoma-related 

neuropathy and axonal damage leading to vision loss.3–5

Successful treatment for glaucoma is linked with good compliance/adherence,6 yet many patients 

with glaucoma, especially those without symptoms, require multiple medications for adequate IOP 

control and this requirement may lead to compliance problems and consequently reduced efficacy. 

Findings from treatment centre studies and database analyses demonstrate this issue, showing 

a direct correlation between the number of bottles prescribed and reduced patient compliance.6,7 

Typical first-line treatment regimens for IOP reduction include prostaglandin analogues and 

beta-blockers. These have been used for over 20 years along with other established treatments 

such as carbonic anhydrase inhibitors (e.g., dorzolamide and brinzolamide), prostaglandins (e.g., 

latanoprost and travoprost) and alpha-2 adrenergic agonists (e.g., brimonidine). Combining topical 

therapies in glaucoma or using adjunctive therapies has been shown to increase IOP-lowering 

effects in various studies.8–12 Various fixed combinations of these treatments are currently available 

for topical glaucoma treatment (see Table 1).

Among the fixed combinations is a product containing the carbonic anhydrase inhibitor 

brinzolamide 10 mg/ml and the alpha-2 adrenergic agonist, brimonidine 0.2% 2 mg/ml (BBFC; 

Simbrinza®, Alcon Laboratories, Inc., Fort Worth, TX, US). This combination is indicated for the 

reduction of elevated IOP in patients with OAG or ocular hypertension (OH). Each of the two 

components decreases elevated IOP by suppressing the formation of aqueous humour from 

the ciliary process in the eye.13 Brinzolamide acts by inhibiting the enzyme carbonic anhydrase 

(CA-II) in the ciliary epithelium that reduces the formation of bicarbonate ions with subsequent 

reduction in sodium and fluid transport across the ciliary epithelium, resulting in decreased 

aqueous humour formation. The other component, brimonidine, inhibits the enzyme adenylate 
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cyclase and suppresses the cAMP-dependent formation of aqueous 

humour. Administration of brimonidine also results in an increase 

in uveoscleral outflow. The launch of BBFC in the European Union 

commenced in the UK in 2014, followed by other European markets 

later in 2014 and in 2015. In the US, BBFC was approved by the US Food 

and Drug Administration (FDA) and has been available on the market 

since 2013. The recommended dose is one drop in the affected eye(s) 

two times daily in Europe13 and, in the US, three times daily.13 BBFC has 

been evaluated for use in glaucoma in a series of phase III and some 

phase IV clinical trials. The key studies in which BBFC was administered 

two or three times daily are summarised in Tables 2 and 3, respectively. 

The purpose of this review is to consider the advantages of BBFC and 

assess the early evidence supporting its use in OAG and OH.

Potential advantages of brinzolamide/
brimonidine in glaucoma
A substantial advantage of fixed combination treatments for glaucoma 

is that they simplify dosing regimens and thereby improve patient 

compliance. Among these fixed combinations, a beta-adrenoceptor 

antagonist, usually 0.5% timolol, is most frequently combined with 

other drug classes.13–15 BBFC is unusual in that it does not contain this 

component. Despite its lower antihypertensive efficacy, the use of 

brimonidine to substitute for timolol in this combination does not affect 

overall efficacy.16,17 This is also advantageous and is partly explained by the 

dual modes of action of brimonidine involving aqueous production and 

facilitation of the uveo-scleral outflow.18 It appears that brimonidine has 

a substantial additive effect to brinzolamide, complementing its action 

and outweighing brimonidine’s lower hypotensive effect when used as 

monotherapy. The brinzolamide/brimonidine formulation is currently 

the only non-beta-blocker combination for glaucoma treatment that is 

available on the market. The novelty of this combination is the lack of a 

beta-blocker and the consequent reduction in cardiovascular side effects 

that can be caused by these agents. This is emphasised by a population 

study showing that during the years 2001 to 2012, there was a rise in 

the use of non-selective topical beta-blockers for glaucoma, especially 

timolol (2.2%/year), a decrease in the use of selective blockers such as 

betaxolol (-7.7%/year).19 There was also a rise in combination therapies 

containing a beta-blocker (7.6%/year). The authors commented that 

this practice may have a safety impact on vulnerable elderly patients. 

A recent cohort analysis showed that, among mainly elderly patients 

with glaucoma who were treated with a topical beta-blocker, there was 

a significantly higher (p<0.05) use of medical resources among those 

who discontinued the therapy.20 The investigators suggested a potential 

relationship between topical beta-blockers in glaucoma and adverse 

outcomes, particularly cardiovascular and respiratory conditions. 

Indications for brinzolamide/brimonidine  
fixed combination
As the only timolol-free fixed combination so far available, BBFC is now 

indicated to treat any patient with glaucoma who is unsuitable for beta-

blockers (i.e., asthma, chronic obstructive pulmonary disease, severe 

Table 1: Commonly used fixed combination therapies for intraocular pressure lowering in glaucoma

Product Brand name Drug class

Dorzolamide/timolol Cosopt®32 Carbonic anhydrase inhibitor/beta-blocker

Brinzolamide/brimonidine Simbrinza®13 Carbonic anhydrase inhibitor/alpha-2 adrenergic agonist

Brinzolamide/timolol Azarga®33 Carbonic anhydrase inhibitor/beta-blocker

Brimonidine/timolol Combigan®34 Alpha-2 adrenergic agonist/beta-blocker

Latanoprost/timolol Xalacom®35 Prostaglandin analogue/beta-blocker

Travoprost/timolol DuoTrav®36 Prostaglandin analogue/beta-blocker

Bimatoprost/timolol Ganfort®37 Prostaglandin analogue/beta-blocker

Table 3: Comparison of mean diurnal intraocular pressure 
(mmHg) change from baseline in patients with open-angle 
glaucoma or ocular hypertension

Visit Brinzolamide 1%/

brimonidine 0.2% fixed 

combination mean*

Brinzolamide 1% + 

brimonidine 0.2% 

mean*

Difference 

mean* (95% CI)

Week 2 -8.4 (n=394) -8.4 (n=384) -0.0 (-0.4, 0.3) 

Week 6 -8.5 (n=384) -8.4 (n=377) -0.1 (-0.4, 0.2)

Month 3 -8.5 (n=384) -8.3 (n=373) -0.1 (-0.5, 0.2) 

Month 6 -8.1 (n=346) -8.2 (n=330) 0.1 (-0.3, 0.4)

*Least squares means derived from a statistical model that accounts for study site, 
9 am baseline intraocular pressure (IOP) stratum, and correlated IOP measurements 
within patient. CI = confidence interval. Data source: Gandolfi et al., 2014.23

Table 2: Clinical studies of brinzolamide 1%/brimonidine 0.2% fixed combination, dosed twice per day, in open-angle 
glaucoma or ocular hypertension

Study Phase No. of subjects/

patients

Patient group Duration Main conclusion Reference

BBFC versus BRINZ or BRIM III 560 OAG or OH 3 months BBFC had a significantly greater IOP-lowering effect 

than either of its components alone. BBFC safety 

profile was consistent with individual components

Aung et al., 201422

BBFC versus BRINZ + BRIM III 1,190 OAG or OH 6 months BBFC was as well tolerated and effective as 

concomitant therapy
Gandolfi et al., 201423

BBFC versus DTFC ? 44 OAG 12 weeks BBFC seems to be an effective and safe beta-

blocker-free option
Kozobolis et al., 201624

BBFC = brinzolamide/brimonidine fixed combination; BRIM = brimonidine; BRINZ = brinzolamide; DTFC = dorzolamide/timolol fixed combination; IOP = intraocular pressure;  
OAG = open-angle glaucoma; OH = ocular hypertension.
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bradyarrhythmia, severe heart failure). BBFC can also be used as adjunct 

to a prostaglandin analogue (PGA)-timolol FC to achieve maximum 

tolerated medical therapy21 (‘four drugs, three drops’) and to quickly get 

to potentially low target IOPs when needed. BBFC can also be used as 

adjunct to PGA monotherapy when beta-blockers are contra-indicated.

Overview of European clinical studies  
of brinzolamide 1%/brimonidine 0.2%  
fixed combination
The submission to the European Medicines Agency (EMA) registration 

for twice-daily eye drop dosing in glaucoma treatment was supported 

by two pivotal randomised, controlled trials (see Table 2). The first was 

a multinational, randomised, double-masked, phase III clinical trial in 

patients (n=560) with insufficient IOP control or who were receiving 

two IOP-lowering medications. After 6 months’ treatment, BBFC, 

administered twice daily, was significantly more effective in terms of 

IOP reduction than either of its components prescribed individually.22 In 

this study, for the primary end-point – mean change in diurnal IOP from 

baseline to month 3 – BBFC lowered mean diurnal IOP to a significantly 

greater extent than either of its individual components. At 6 months, 

the least squares mean changes in IOP from baseline were: BBFC, -7.8 

mmHg; brinzolamide, -6.7 mmHg (p<0.0001 versus BBFC); brimonidine, 

-6.4 mmHg (p<0.0001 versus BBFC) (see Figure 1). Mean reductions 

in IOP from baseline at three daily time points (09.00, 11.00 and 16.00 

hours) ranged from 26.7% to 36.0% with BBFC, from 22.4% to 27.9% 

with brinzolamide, and from 20.6% to 31.3% with brimonidine. The most 

frequent ocular side effect with BBFC, brinzolamide and brimonidine 

included: blurred vision (5.3%, 6.5% and 0.2%), eye irritation (4.1%, 

1.3% and 2.2%), eye allergy (2.5%, 0% and 1.1%), ocular hyperaemia 

(2.1%, 0.7% and 3.3%), eye pain (2.1%, 0.7% and 1.1%) and allergic 

conjunctivitis (1.8%, 0.4% and 1.5%). Overall, the safety profile of BBFC 

was similar to that of its individual components.

A subsequent prospective, phase III, multicentre, double-masked, 

6-month trial took a different approach by comparing BBFC (n=420), 

with brinzolamide and brimonidine (B + B) administered concomitantly 

(n=411) in patients with insufficient IOP control or who were receiving 

two IOP-lowering medications.23 After a wash-out period, patients were 

randomised to receive either twice-daily BBFC or B + B. IOP was assessed 

at 9 am and 11 am during week 2, week 6, month 3 and month 6. For the 

primary efficacy end-point, the mean diurnal IOP change from baseline 

with BBFC (LS mean ± standard error -8.5 ± 0.16 mmHg) was found to 

be non-inferior to that of B + B (-8.3 ± 0.16 mmHg; mean difference 

-0.1 mmHg; 95% confidence interval [CI] -0.5 to 0.2 mmHg). The upper 

limits of the 95% CIs were <1.5 mmHg at all time points. The types of 

adverse events were similar between treatment groups, although the 

incidence of most were slightly higher in the B + B group. The most 

common ocular adverse events were hyperaemia of the eye (reported 

as ocular or conjunctival hyperaemia, 5.5% and 6.9% for BBFC and B 

+ B, respectively), visual disturbances, ocular allergic type reactions  

and discomfort. Non-ocular treatment-related adverse events were: dry 

mouth, dysgeusia and somnolence. Overall, BBFC was as well tolerated 

and effective as concomitant therapy with both its components when 

administered separately (n=411) (Table 3).23

More evidence supporting BBFC in primary OAG or OH glaucoma comes 

from a recent investigator-initiated trial, which compared the efficacy 

and safety of twice-daily BBFC (n=22) versus a twice-daily combination 

of dorzolamide with timolol (n=22).24 At the end of the 12-week follow-

up period, mean morning IOP reduction was 7.0 ± 2.8 mmHg and 

8.4 ± 1.9 mmHg, respectively (p=0.0343). In contrast, there was no 

significant difference between the two groups for mean afternoon IOP 

reduction (8.6 ± 2.7 mmHg for dorzolamide/timolol and 7.9 ± 1.6 mmHg 

for brinzolamide/ brimonidine). No significant adverse events were 

observed in either group. This small study therefore showed that BBFC is 

an effective and safe alternative treatment for glaucoma, which avoids 

using a beta-blocker and is useful in patients with comorbidities.

Registration of BBFC with the FDA for three-times daily eye drop 

dosing for glaucoma treatment was supported by three phase III trials 

(n=660–690)25–27 (Table 4). A combined analysis28 of two of the phase III 

trials showed that after 3 months treatment, patients receiving BBFC 

mean IOP levels were significantly lower than in patients receiving 

brinzolamide or brimonidine alone (p<0.0001) at four daily time points 

(08.00, 10.00, 15.00 and 17.00 hours) (see Figure 3). The safety profile 

of BBFC was shown to be mostly similar to the combined profiles of 

its two components (brinzolamide and brimonidine). In the two studies, 

20.1% experienced at least one treatment-related adverse event (BBFC 

24.6%, brinzolamide 18.7% and brimonidine 17.4%), most of which were 

ocular in nature (for BBFC, brinzolamide and brimonidine adverse event 

rates were: blurred vision [5.3%, 6.5% and 0.2%], eye irritation [4.1%, 1.3% 

and 2.2%], eye allergy [2.5%, 0% and 1.1%], eye pain [2.1%, 1.7% and 

1.1%] ocular hyperaemia [2.1%, 0.7% and 3.3%] and conjunctivitis [1.4%, 

0.2% and 1.8%]). Non-ocular treatment-related adverse events included 

dysgeusia (3.9%, 8.3% and 0.2%), dry mouth (3.0%, 0% and 2.4%) and 

Figure 1: The least squares mean changes in diurnal 
intraocular from baseline in patients treated with 
brinzolamide and brimonidine fixed combination or 
brinzolamide or brimonidine alone in a phase III study 

Figure 2: Least squares mean changes in diurnal intraocular 
pressure from base in patients treated with brinzolamine 
and brimonidine fixed combination or concomitant 
treatment in a phase III study
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fatigue (0.7%, 0% and 1.3%). Three treatment-related adverse events 

resulted in treatment discontinuation.

Another phase III study in the US (n=690) also compared BBFC with 

brinzolamide alone or brimonidine alone, each given as three daily 

doses to patients with OAG or OH.27 After 6 months, reductions in IOP 

from baseline were 20–30.7% for BBFC, 16.4–22.0% for brinzolamide 

and 12.4–24.8% from brimonidine at all four time points. The safety 

findings showed that 33.0%, 18.8% and 24.7% of patients, respectively, 

experienced at least one treatment-related adverse event, which were 

mostly ocular in nature (including: eye irritation, eye allergy, conjunctivitis, 

eye pain and ocular hyperaemia [all ≤6%]). As with the other studies, non-

ocular treatment-related adverse events were: dysgeusia, dry mouth and 

fatigue. Overall, no new or increased risks were identified with use of 

BBFC relative to either monotherapy after 6 months of treatment.

Studies on BBFC in the US have also included some phase IV post-

marketing trials. One of these compared three-times daily treatment with 

BBCF and travoprost versus vehicle and travoprost in glaucoma patients 

(NCT01937299, n=233) with mean IOP ≥21 and <32 mmHg while receiving 

once-daily travoprost monotherapy over 6 weeks’ duration (Table 4).29 

BBFC + travoprost produced significantly greater reductions in diurnal 

IOP compared with vehicle + travoprost. The 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 BBFC + travoprost and vehicle + travoprost groups, 

respectively (between-group difference, -3.2 ± 0.5 mm Hg; p<0.0001). 

The diurnal IOP change from baseline was also significantly greater with 

BBF + travoprost TRAV compared with vehicle + travoprost (p<0.0001 for 

both). Among treatment-related adverse events, conjunctival hyperaemia 

was the most commonly reported in either group (BBF + travoprost, 

12.8%; vehicle + travoprost, 6.0%). Non-ocular treatment-related adverse 

events were similar to those seen in other studies and were: dry mouth, 

pruritus, dizziness and somnolence. These results indicate that in a post-

marketing setting, BBFC can be an effective adjunctive therapy when 

there is inadequate response to travoprost alone.

A further phase IV study conducted in the US has compared BBFC, 

three-times daily with vehicle over 4 weeks in patients with OAG or 

OH (NCT02770248, n=163) which the primary end-point was change in 

24-h IOP from baseline to week 4. Other end-points included change in 

daytime IOP, nocturnal IOP from baseline to week 4 and change from 

baseline in IOP at each time point. This study has been completed but, as 

yet, no results have been published.

Conclusions and future directions
Clinical studies in both Europe and in the US and subsequent analyses 

have consistently demonstrated that BBFC is significantly more effective 

at lowering IOP in patients with OAG or OH than either of its components, 

Table 4: Clinical studies of brinzolamide 1%/brimonidine 0.2% fixed combination, dosed three times per day, in open-angle 
glaucoma or ocular hypertension

Study Phase No. of subjects/

patients

Duration Main conclusion Reference

BBFC versus BRINZ or BRIM III 660 3 months BBFC had a significantly greater IOP-lowering effect than either of its 

components alone. BBFC safety profile was consistent with individual 

components

Katz et al., 

201325

BBFC versus BRINZ or BRIM III 690 3 months BBFC had a significantly greater IOP-lowering effect than either of its 

components alone. BBFC safety profile was consistent with individual 

components

Nguyen et al., 

201326

BBFC versus BRINZ or BRIM III 690 6 months BBFC had a significantly greater IOP-lowering effect than either of its 

components alone. BBFC safety profile was consistent with individual 

components

Whitson et al., 

201327

Pooled analysis of Nguyen et al., 

201318 and Katz et al., 201317

III 1,350 NA BBFC has significantly greater IOP-lowering effect than either of its  

components alone. BBFC safety profile consistent with individual components

Realini et al., 

201328

BBFC or timolol ? 60 24 hours BBFC significantly lowers IOP during diurnal and nocturnal periods. No effect 

on OPP. Timolol only lowered IOP during diurnal period

Seibold et al., 

201738

BBFC as adjunctive therapy to 

TRAV

IV 233 6 weeks BBFC as adjunctive therapy to TRAV resulted in statistically and clinically 

significant lower mean diurnal IOP

Feldman et al., 

201629

BBFC = brinzolamide/brimonidine fixed combination; BRIM = brimonidine; BRINZ = brinzolamide; DTFC = dorzolamide/timolol fixed combination; IOP = intraocular pressure;  
OAG = open-angle glaucoma; OH = ocular hypertension; OPP = ocular perfusion pressure; TRAV = travoprost 0.004%.

-10

-8

-6

-4

-2

0

C
ha

ng
e 

in
 m

ea
n 

IO
P 

(9
5%

 C
I),

m
m

H
g

08:00 hrs
A

B

BBFC Brinzolamide Brimonidine

10:00 hrs 15:00 hrs 17:00 hrs

-10

-8

-6

-4

-2

0

C
ha

ng
e 

in
 m

ea
n 

IO
P 

(9
5%

 C
I),

m
m

H
g

08:00 hrs

BBFC Brinzolamide Brimonidine

10:00 hrs 15:00 hrs 17:00 hrs
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and that the fixed combination is non-inferior to separate administration 

with the two components.30 This finding is consistent regardless of 

whether two- or three-times daily administration is under study (Tables 2  

and 4). This efficacy was maintained long-term for treatment durations 

up to 6 months of treatment and at different times of day. It is clear 

that the efficacy of brinzolamide and brimonidine are additive and as 

a fixed combination they provide an effective alternative to treatments 

containing a beta-blocker, which is advantageous in many patients. In 

addition, BBFC can also be use adjunctively in patients whose treatment 

with travoprost has failed to sufficiently reduce their IOPs. BBFC may also 

be used adjunctively with other treatments. 

BBFC is well tolerated by patients and its safety profile is consistent with 

that of its individual components, with hyperaemia, visual disturbances 

and ocular allergic reactions as the most common ocular adverse events. 

Using a fixed-dose combination also reduces the number of eye drops 

needed compared with concomitant regimens so it improves treatment 

compliance/adherence and consequent efficacy. The fixed dose also 

reduces the preservative load at the ocular surface, which is likely to 

reduce adverse events.

BBFC, therefore, provides a promising therapeutic option for patients 

with OAG or OH, offering improved convenience versus concomitant 

administration of its components.31 The body of evidence supporting 

BBFC will be increased by two ongoing phase IV studies (n=300 and 

n=280) in subjects with OAG or OH that are designed to evaluate the 

safety and additive IOP-lowering effect of BBFC twice daily when added 

to travoprost 40 µg/ml timolol 5 mg/ml (DUOTRAV®) (NCT02730871), and 

to a PGA (NCT02419508). These will provide useful additional insights 

into the place of BBFC in glaucoma. Further investigations into long-term 

outcomes in glaucoma after BBFC treatment would be instructive.

BBFC was only recently launched in the US and Europe for OAG 

and OH treatment so there is, as yet, little published information on 

the success of the treatment in real-world patients but clinical trial 

evidence suggests that it is likely to be a valuable treatment option 

in regular use. Both brinzolamide and brimonidine are often used as 

third- or fourth-line treatments in OAG and OH, but BBFC may be used 

more widely at earlier stages of OAG and OH to provide better IOP 

control and less ocular damage. With influencing factors, especially the 

increasing numbers of elderly people in all populations, the incidence 

of OAG and OH is rising. Effective, well-tolerated treatments such as 

BBFC therefore are critically important to prevent these conditions 

from worsening and causing vision impairment and vision loss in large 

numbers of people and the consequent heavy burden that would 

place on healthcare and social services. 
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