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Brimonidine (Alphagan-P) 

• A highly specific α-2  adrenergic receptor agonist

• Alpha-2 receptors at pre-synaptic nerve terminals

• Binding sites for brimonidine localized  on the iris

• Activation of Alpha-2 receptors inhibits the release of

the neurotransmitter, norepinephrine

• Therefore, norepinephrine is not available for 

receptor activation & adrenergic Pupil Dilation 

 decreased by 1-2 mm

• Onset 30 mins; up to 4-6 hrs
McDonald et al,  J Cataract Surg 2001, 27:560-564

The Scotopic Miosis

• Speculated to be:

• Due a change in balance between  the pupil sphincter and pupil dilator muscles.

• Tonus of the cholinergic driven sphincter remains intact 

• Dilator is relaxed in the presence of the alpha-2 brimonidine

• Therefore, the sphincter has increased control over  pupil size 

•  the balance has shifted   Smaller pupil  

mailto:cborgman@sco.edu
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Why the scotopic miosis with  brimonidine?

In the sympathetic system:

• Norepinephrine released adrenergic nerve terminals

• Stimulating alpha-1 receptors ->

• Mydriasis

• By contraction of  the iris dilator

In dim illumination:

• Norepinephrine mediated Dilator Muscle:

• Cause of  pupil dilation 

• Unopposed by the acetylcholine

mediated sphincter muscles.

• Approved for rosacea redness/erythema

• Dosing:  Apply to erythematous patches once daily

• MOA:  post-synaptic alpha agonist   sympathomimetic

• Causes vasoconstriction of facial blood vessels

• Onset 30 minutes; Duration 12 hours

• FDA category B

• Main SE’s:

• *Flushing /redness (8-10%)*

• Worsening of rosacea (5%)

• 1 month study showed modest results only:

• 28% saw reduction in redness with brimonidine

• 10% saw reduction in redness with vehicle

• Other use: Immature scar redness reducer
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Interesting Potential Off-Label Uses of  β-Blockers???

1. Superior Oblique Myokymia 

2. Eyelid Myokymia 

Borgman CJ. Topical timolol in the treatment of  

monocular oscillopsia secondary to superior oblique 

myokymia: a review. J Optom. 2014;7:68-74. 

MOA: stabilization of membrane 

excitability/resting state of action potential (phase 4)          
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What is cheapest way to maximum meds for glaucoma with the 

least amount of  drops???

 $14.88

 $4.00

 $9.90

TOTAL:  $28.78/month

 $14.88

 $23.53
TOTAL:  $38.41/month

What is cheapest way to maximum meds for steroid and antibiotic?

 $34.06

 $29.63

 $23.00

 $4.00

 $4.00

TOTAL:  $27.00/month

 $126.51

 $55.54

 $210.28

 $4.00 TOTAL:  $4.00/month

}

$4 List of Generics Available

Antihistamine NSAID’s ABx Antiviral Steroids

Loratadine Naproxen Cephalexin Acyclovir Prednisone

Indomethacin Amoxicillin Dexamethasone

Ibuprofen Ciprofloxacin

Meloxicam SMZ/TMP

Topical ABx Glaucoma Steroids Combos

Gentamicin Timolol Triamcinolone Maxitrol

Tobramycin Levobunolol

Polymyxin/TMP

Additional Resource for Cheap Meds:

Borgman CJ. Many common conditions respond to inexpensive treatment 

options. Primary Care Optometry News. January 2015.

antagonist
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 Sn/Sx:

• HA 

• Tachycardia 

• Chest pain 

• Palpitations

• Perspiration

• Nausea/vomiting

• SOB

• Reflex bradycardia/hypotension

 End-Organ Damage: 

• SAH

• Aneurysm rupture

• *Papilledema

• Pulmonary edema 

• MI

• CVA

Total (n) 10% PHE Severe 10% PHE Increased BP

Adults 1864 7.56%       (n=141/1864) 14.70%      (n=274/1864)

Pediatrics 44 11.36%     (n=5/44) 84.09%      (n=37/44)

Total (n) 2.5% PHE Severe 2.5% PHE Increased BP

Adults 2210 0.18%         (n=4/2210) 0.70%       (n=15/2155)

Pediatrics 363 0.28%         (n=1/363) 4.98%     (n=12/241)

10% PHE Total Risk of Adverse Events

2.5% PHE Total Risk of Adverse Events

Note:  numbers based on 80+ articles on HTN & PHE risk

Total (n) Risk of causing increased blood pressure in 

adult patients

10% PHE---1 gtt OU 460 2.17%         (n=10/460)

10% PHE---2 gtts OU 181 11.05%       (n=20/181)

10% PHE---3+ gtts OU 761 26.81%       (n=204/761)

Total (n) Risk of causing increased blood pressure in 

adult patients

2.5% PHE---1 gtt OU 767 0.65%         (n=5/767)

2.5% PHE---2+ gtts OU 414 1.93%         (n=8/414)

Total (n) Risk of causing increased blood pressure in 

pediatric patients

10% PHE---1 gtt OU 4 100%       (n=4/4)

10% PHE---2 gtts OU 20 100%       (n=20/20)

10% PHE---3+ gtts OU 20 65%         (n=13/20)

Total (n) Risk of causing increased blood pressure in 

pediatric patients

2.5% PHE---1 gtt OU 31 0%            (n=0/31)

2.5% PHE---2 gtts OU 0 Unable to quantify with available studies

2.5% PHE---3+gtts OU 211 7.11%    (n=15/211)
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Daily 

Dose

15 

mg/kg/d

ay

17.85 

mg/kg/d

ay

20 

mg/kg/d

ay

25 

mg/kg/d

ay

30-35 

mg/kg/d

ay

40-50

mg/kg

/day

60-100 

mg/kg/

day

Risk 

Range

0.62-2% 1.5% 3-6.3% 2.2-9.4% 15-18.6% 15-

33.3%

40-50%

Mean 

Risk

1.31% 1.5% 4.65% 5.8% 16.8% 24.15% 45%

Table 1: Percentage risk range and mean risk of developing ocular toxicity 

based on daily dosing of Ethambutol in regards to milligrams per kilogram per 

day (mg/kg/day) based on available literature1,2,4,6-8,12-14,22,24-26,28-30,38-46

0

5

10

15

20

25

30

35

40

45

50

0 10 20 30 40 50 60 70 80 90

M
e
a
n

 R
is

k
 o

f 
T

o
x

ic
it

y
 (

%
)

Mean Daily Dose of Ethambutol (mg/kg/day)

Mean Risk of  Ethambutol Optic Nerve Toxicity
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Rho-Kinase Inhibitors

• Aka “ROCK-inhibitors”

• Lower IOP ~25%  ; 3-6 mmHg in most studies

• One drop QD-BID depending on the drug

• Biggest SE = hyperemia/redness from vasodilation effect; up to 65% cases

• 4 main effects:

– significant IOP-lowering effects 

– improvement in ocular blood flow

– inhibition of postoperative scarring 

– promotion of retinal ganglion cell survival and axon regeneration.
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Rho-Kinase Inhibitors MOA

• Site of action = TM   increase spaces between TM cells

• Specifically, in the juxtacanalicular portion of TM

Bottom Line: ROCK inhibitors make TM more porous!

Pipeline Drugs: Rho-Kinase Inhibitors

• Rhopressa
– Combination drug: ROCK inhibitor + NET inhibitor

• NET = norephinephrine transmitter

• Increases TM outflow, decreases aqueous 

production; decreases EVP

• Roclatan
– Rhopressa + Latanoprost

– QD dosing

– Lowers IOP by ~34%


