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The PBM prepares abbreviated reviews to compile information relevant to making formulary decisions. VA clinical experts may provide input on the content. Wider field review is not sought. Documents no longer current will be placed in the Archive section. 

Introduction
Brinzolamide, a carbonic anhydrase inhibitor, and brimonidine, an alpha-2 adrenergic agonist, have been available as individual products since the late 1990s.  It is now available as a fixed-dose combination containing brinzolamide 1%/brimonidine 0.2%.  Currently, there are 2 other fixed-dose combination products on the market; brimonidine/timolol and dorzolamide/timolol.  This review will focus on clinical trials using the fixed-dose combination and will not include trials where only the individual products were studied.

Fixed combinations have the potential to avoid the washout effect of the second drop on the first medication instilled, decrease exposure to preservatives, simplify the dosing regimen, and increase patient adherence.

FDA-approved Indications
For reduction of elevated intraocular pressure (IOP) in patients with open-angle glaucoma or ocular hypertension

VA FORMULARY ALTERNATIVES
Alpha-2 adrenergic agonist: brimonidine
Carbonic anhydrase inhibitor: dorzolamide
Prostaglandin analog: latanoprost
Beta-blocker: timolol, betaxolol, levobunol
Direct-acting miotic: carbachol, pilocarpine
Cholinesterase inhibitor: echothiophate
Fixed-dose combination: dorzolamide/timolol

Dosing/Administration
· The recommended dose is 1 drop in affected eye(s) three times daily.
· If more than 1 topical product is being used, the drugs should be administered at least 5 minutes apart
· Shake well before
· Store at 2-25°C (36-77°F)

Dosage Form/Strength
· Suspension containing 10mg/mL of brinzolamide and 2mg/mL of brimonidine tartrate
· Preservative: Benzalkonium chloride 0.03mg/mL
· Available as  8mL in a 10mL bottle

Efficacy
There are 2 Phase 3 studies (total population n=1328) of 3 months duration comparing brinzolamide 1%/
brimonidine 0.2% fixed-combination (BBFC) to brinzolamide 1% or brimonidine 0.2% as single agents. Study drugs were administered at 8am, 3pm and 10pm (± 30 minutes).  The average age of the study population was 64.7 years (51.7% were ≥65 years), 58.4% were female, 71% had open-angle glaucoma, and the remainder had ocular hypertension.  

The mean IOP (pooled results) for all time points at 3 months was statistically significantly lower with BBFC than either component alone (Table 1).  Results for each individual study can be found in Appendix 1.

Table 1: Intraocular Pressure (Pooled Results)
	
	Baseline IOP (mmHg)
	3 months IOP (mmHg)

	
	8am
	10am
	3pm
	5pm
	8am
	10am
	3pm
	5pm

	BBFC
	27.0±2.7
	25.5±2.9
	24.0±3.4
	23.7±3.5
	20.2±4.1
	17.0±3.8
	18.5±3.8
	16.5±3.8

	Brinzolamide
	27.2±2.7
	25.7±3.0
	24.1±3.4
	23.9±3.6
	21.2±4.2
	19.9±3.9
	19.9±3.8
	19.5±3.8

	Brimonidine
	27.2±2.7
	25.6±2.9
	24.0±3.3
	23.7±3.5
	22.5±4.3
	19.0±3.7
	20.6±4.0
	18.0±3.8



The 3-month trial by Nguyen had an additional 3-month extension phase.  At 6 months, mean IOP was similar to those at 3-months for each of the treatment groups.

Table 2:  Results of Extension Trial
	
	BBFC
	Brinzolamide
	Brimonidine

	IOP reduction (%) across all time points from baseline to 6 mos.
	20.0-30.7
	16.4-22.0
	12.4-24.8

	Absolute IOP reduction (mmHg) across all time points from baseline to 6 mos.
	4.9-8.0
	4.1-5.8
	3.0-6.3



Adverse Events (Safety Data)
In the pooled results for the two 3-month studies, the percentage of patients experiencing ≥ 1 treatment-related AE was 24.6, 18.7, and 17.4% for the BBFC, brinzolamide, and brimonidine respectively.  There was 1 treatment-related serious AE in a patient receiving brinzolamide (moderate intensity chest pain) which resolved after discontinuing the drug.  Withdrawal due to adverse events occurred in 40/435 (9.2%) patients randomized to BBFC, 15/460 (3.3%) in the brinzolamide group, and 35/455 (7.7%) in the brimonidine group.

In the 6-month extension, the percentage of patients experiencing ≥ 1 treatment-related AE was 33, 18.8, and 24.7% for the BBFC, brinzolamide, and brimonidine respectively.  Withdrawal due to adverse events occurred in 17.2% patients randomized to BBFC, 2.1% in the brinzolamide group, and 14.5% in the brimonidine group.

Eye irritation, eye allergy, eye pain, eye pruritus, conjunctival hyperemia, foreign body sensation, and dry mouth occurred at a higher incidence with BBFC than brinzolamide or brimonidine alone (Table 3). 

Table 3:  Treatment-related Adverse Events ≥ 1% 
	
	Pooled results (3-month trials)
	6 month results from a Phase 3 trial

	
	BBFC (%)
	Brinzolamide (%)
	Brimonidine (%)
	BBFC (%)
	Brinzolamide (%)
	Brimonidine (%)

	N 
	435
	460
	455
	218
	229
	232

	Blurred vision
	5.3
	6.5
	0.2
	4.5
	6.8
	0

	Eye irritation
	4.1
	1.3
	2.2
	6.3
	1.3
	3.4

	Eye allergy
	2.5
	0
	1.1
	6.3
	0.4
	2.1

	Ocular hyperemia
	2.1
	0.7
	3.3
	2.7
	0.4
	3.8

	Eye pain
	2.1
	1.7
	1.1
	2.7
	1.7
	1.3

	Conjunctivitis allergic
	1.8
	0.4
	1.5
	3.6
	0.4
	4.3

	Eye pruritus
	1.6
	1.1
	0.7
	3.2
	0.9
	1.3

	Conjunctival hyperemia
	1.6
	1.1
	1.1
	2.3
	0.4
	1.3

	Dry eye
	1.4
	0.9
	1.5
	1.8
	0.9
	0.9

	Conjunctivitis
	1.4
	0.2
	1.8
	5.0
	0
	6.0

	Foreign body sensation in eyes
	1.1
	0.7
	0.4
	-
	-
	-

	Lacrimation increased
	-
	-
	-
	1.4
	0.4
	0.9

	Conjunctival follicles
	-
	-
	-
	0.5
	0
	1.7

	Dysgeusia
	3.9
	8.3
	0.2
	4.1
	10.3
	0.4

	Dry mouth
	3.0
	0
	2.4
	3.2
	0
	2.1

	Fatigue 
	0.7
	0
	1.3
	0.5
	0
	1.7





Contraindications
Hypersensitivity to any component of product
Neonates and infants (under the age of 2)

Warnings and Precautions
· BBFC has not been studied in patients with acute angle-closure glaucoma
· BBFC contains the preservative benzalkonium chloride which may be absorbed by soft contact lenses.  Contact lenses should be removed during instillation of BBFC but may be reinserted after 15 minutes of instillation.

Table 4:  Warnings and Precautions 
	Related to brinzolamide component
	Related to brimonidine component

	Sulfonamide hypersensitivity reactions.  Patients should be advised that if serious or unusual ocular or systemic reactions or signs of hypersensitivity occur, to discontinue use and consult their provider
	Mean decrease in blood pressure (<5%) can occur 2 hours after dosing.  Use with caution in patients with severe CV disease

	Potential for developing corneal edema in patients with low endothelial cell counts.  Use with caution in these patients
	Has not been studied in patients with hepatic impairment.  Use with caution in such patients

	Parent and metabolite excreted predominantly by the kidney.  Use in patients with severe renal impairment (CrCl <30mL/min) is not recommended
	May potential syndromes associated with vascular insufficiency.  Use with caution in patients with depression, cerebral or coronary insufficiency, Raynaud’s phenomenon, orthostatic hypotension, or thromboangitis obliterans



Drug Interactions
· Because brimonidine may reduce blood pressure, caution is advised when coadministering drugs such as antihypertensive agents and/or cardiac glycosides with brinzolamide/brimonidine.
· There is a potential for additive effects when an oral carbonic anhydrase inhibitor is coadministered with brinzolamide. Coadministration is not recommended.
· Consider the possibility of an additive or potentiation effect with CNS depressants.
· MAOIs may theoretically interfere with the metabolism of brimonidine, resulting in systemic adverse reactions (eg, hypotension). Coadminister with caution.
· Carbonic anhydrase inhibitors (eg, brinzolamide) may produce acid-base and electrolyte alterations. Rare instances of acid-base alterations have occurred with high-dose salicylates and oral carbonic anhydrase inhibitors. Consider the potential for this interaction.
· Tricyclic antidepressants can blunt the hypotensive effect of clonidine. It is not known if coadministration can interfere with the IOP-lowering effect of brimonidine. Coadminister with caution.

Sound-alike/look-alike issues
As part of a Joint Commission standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:  

Table 5:  Sound-alike/look-alike
	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Brinzolamide 1%/Brimonidine 0.2% Ophthalmic Suspension


Simbrinza
	None




None
	None




None
	None




None
	Brimonidine
Brinzolamide
Dorzolamide
Bromocriptine

Cimzia
Cymbalta



Cost
Refer to VA pricing sources for updated information


Conclusions
Mean IOP reduction was greater with BBFC than the individual components by approximately 1-3mmHg.  Treatment-related AEs and discontinuation due to AEs was greater in the BBFC group than in the individual components groups.  

Brinzolamide/brimonidine may be useful for patients in whom a fixed-dose combination product is desired, but are unable to use the formulary combination product dorzolamide/timolol (e.g., intolerance, contraindications to beta-blockers, etc.).
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[bookmark: _GoBack]Appendix 1:  Phase 3 Clinical Trials
	Study
	Entry Criteria
	Intervention
	Demographics/Baseline Info
	Efficacy Results

	Nguyen 2013
R, DB, 
N=
3 months

ITT analysis
	Inclusions:
≥18 years old
Open angle glaucoma or ocular hypertension
IOP 24-36mmHg at 8AM
IOP 21-36mmHg at 10AM
IOP ≤ 36mmHg at all  measured time  points

Exclusions:
Ocular trauma or intraocular surgery in past 6 months; ocular infection, inflammation or laser surgery in past 3 months; other forms of glaucoma; chronic, recurrent, or severe inflammatory eye disease; central corneal thickness > 620µm; cup/disc ratio >0.8; severe central vision loss in either eye; clinically significant or progressive retinal disease; best corrected visual acuity worse than 0.6 logMAR; other ocular pathology (including severe dry eye) that may preclude administration of study drugs; inability to undergo wash-out period; salicylate therapy >1g daily within 4 weeks; any chronic meds that may affect IOP which had not been on a stable dose for at least 30d; other disease that would preclude safe use of study drugs; hypersensitivity to study drugs or components or sulfonamide derivatives; conditions that could require tx with glucocorticoids unless they could be safely d/c’d during study; current or anticipated tx with any psychotropic drugs that augment adrenergic response, MAOI
	Washout phase based on prior glaucoma meds


Brinzolamide 1%/brimonidine 0.2% (n=214)
Brinzolamide 1% (n=226)
Brimonidine 0.2% (n=220)

Administered TID

Other topical or systemic ocular hypotensive medications were prohibited
	Age (yrs): 65.7; 64.2; 64.9
≥ 65 yrs (%): 55; 52; 50.4
Male (%): 45.9; 42.4; 43.5
Open-angle glaucoma (%): 76.6; 74.2; 75
Ocular hypertension (%): 23.4; 25.8; 25

IOP (mmHg):
8AM: 27.2±2.8; 27.2±2.7; 27.3±2.7
10AM: 25.8±3.1; 26.0 ±3.2; 25.8±3.0
3PM: 24.4±3.7; 24.4±3.6; 24.0±3.4
5PM: 24.1±3.7; 24.2±3.9; 23.7±3.6
		
	BBFC
	Brinzol
	Brimon

	Completed study (%)
	615/679 (90.6)

	IOP (mmHg)
8AM
10AM
3PM
5PM
	
20.5±3.9*ⱡ
17.5±3.8*ⱡ
19.0±3.8*ⱡ
16.7±3.9*ⱡ
	
21.4±4.2
20.2±3.8
20.1±4.0
19.8±3.9
	
22.5±4.1
19.0±3.7
20.7±4.2
18.0±4.2

	Reduction in IOP across all time points (mmHg)
	5.4-8.4
	4.2-5.7
	3.1-6.5


*Significant vs. brinzolamide
 ⱡSignificant vs. brimonidine


	Katz 2013
R, DB, DD
N=660
3 months

ITT analysis
	Similar to Nguyen
	Washout phase based on prior glaucoma meds
1:1:1 randomization

Brinzolamide 1%/brimonidine 0.2% (n=214)
Brinzolamide 1% (n=226)
Brimonidine 0.2% (n=220)

Administered TID
	Age (yrs): 63.9; 65; 64.3
≥ 65 yrs (%): 50.2; 55.8; 46.8
Male (%): 34.9; 43.3; 38.9
Open-angle glaucoma (%): 61.2; 6.3; 69.9
Ocular hypertension (%): 38.8; 31.7; 30.1
IOP (mmHg):
8AM: 26.9±2.6; 27.1±2.6; 27.0±2.6
10AM: 25.3±2.8; 25.4±2.7; 25.4±2.8
3PM: 23.7±3.0; 23.8±3.2; 24.0±3.3
5PM: 23.2±3.1; 23.6±3.4; 23.7±3.3
		
	BBFC
	Brinzol
	Brimon

	d/c study (%)
	12.6
	5.3
	12.3

	d/c study AE (%)
	9.8
	3.1
	7.3

	IOP (mmHg)
8AM
10AM
3PM
5PM
	
19.8±4.2*ⱡ
16.5±3.6*ⱡ
18.0±3.7*ⱡ
16.3±3.7*ⱡ
	
20.9±4.2
19.7±4.0
19.7±3.7
19.3±3.7
	
22.5±4.4
18.9±3.7
20.5±3.8
17.9±3.3

	Reduction in IOP across all time points (%)
	24.1-34.9
	16.9-22.6
	14.3-25.8


*Significant vs. brinzolamide
ⱡSignificant vs. brimonidine




