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COPE Disclosures:

• I do not have any relevant financial relationships to disclose.

• The content and format of  this course is presented without 

commercial bias and does not claim superiority of  any 

commercial product or service.

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 JE, et al. Effect of  brimonidine tartrate ophthalmic solution 0.2% on pupil size in normal eyes under different luminance conditions. J Cataract Surg. 2001;27:560-4.

The Scotopic Miosis

• Speculated to be:

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

• Tonus of the cholinergic driven sphincter remains intact/unaffected (PNS)

• Dilator (SNS controlled) is relaxed in the presence of the alpha-2 agonist

• Therefore, the sphincter has increased control over pupil size 

→ the balance has shifted to PNS → Smaller pupil  

McDonald JE, et al. Effect of  brimonidine tartrate ophthalmic solution 0.2% on pupil size in normal eyes under different luminance conditions. J Cataract Surg. 2001;27:560-4.

mailto:cborgman@sco.edu


8/11/2023

2

Bradley et al. J Refract Surg. 2011;27:202-7.

Brown et al. Arch Ophthalmol. 2008;126:584.

Brimonidine Pilocarpine

Ciliary spasm? No Yes

Effective in Photopic? No Yes

Effective in Scotopic? Yes Yes

Systemic side effects? Limited SLUDGE

Ocular side effects? Allergy RD

Bottom Line → consider Brimonidine in patients with scotopic vision complaints

McLaurin E, et al.  Brimonidine ophthalmic solution 0.025% for reduction of  ocular redness: a randomized clinical trial.  Optom Vis Sci. 2018;95:264-71.
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McLaurin E, et al.  Brimonidine ophthalmic solution 0.025% for reduction of  ocular redness: a randomized clinical trial.  Optom Vis Sci. 2018;95:264-71.

Torkildsen GL, et al.  Evaluation of  efficacy and safety of  brimonidine tartrate ophthalmic solution, 0.025% for treatment of  ocular 

redness.  Curr Eye Res. 2018;43:43-51.d

}0.9 mm average pupil reduction overall

Nejad M, et al. Effect of  over-the-counter brimonidine tartrate 0.025% ophthalmic solution on pupil size in healthy adults. Graefes Arch Clin Exp Ophthalmol. 

2021;259:3333-8.

• 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 up to 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

Time post-application Brimonidine gel Placebo

30 minutes 28% 7%

15 days 56% 21%

29 days 58% 32%

Fowler J, et al. J Drugs Dermatol. 2013;12:650-6.

Time post-application Brimonidine gel

1 day 6-14%

1 month 29-34%

1-3 months 42%

10-12 months 19.5%

Fowler J, et al. J Drugs Dermatol. 2013;12:650-6.

Moore A, et al.  J Drugs Dermatol. 2014;13:56-61.

“Adverse events were mild, transient, and 

limited to the skin. Irritation, flushing, 

worsened erythema, burning sensation, and 

pruritus were the most commonly reported 

side effects.” 
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Tuncer I, et al.  Effect of  brimonidine tartrate 0.15% on scotopic pupil size and upper eyelid position: controlled trial. Eye. 2021;35:672-5.

• Alore PL, Jay WM, Macken MP.  Topiramate, pseudotumor cerebri, weight-loss and glaucoma: an ophthalmologic perspective.  Semin Ophthalmol. 2006;21:15-17.

• Mechrgui M, et al. The ophthalmic side effects of topiramate: a review. Cureus. 2022;14:e28513.

• Lan YW, et al. Bilateral acute angle closure glaucoma and myopia shift by topiramate-induced ciliochoroidal effusion: case report and literature review. Int Ophthalmol. 2018;38:2639-48.

Lei XG, et al. Efficacy and safety of phentermine/topiramate in adults with overweight or obesity: a systematic review and meta-analysis. Obesity. 2021;29:985-994.

Shei Q, et al. Pharmacotherapy for adults with overweight and obesity: a systematic review and network meta-analysis of randomized controlled trials. Lancet. 2022;399:259-269.

}
}Projected for 2030

As of 2005
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Dosage Incidence of Angle Closure/Myopia

<50 mg/day 47% of cases

50-75 mg/day 33% of cases

100 mg/day 13% of cases

>100 mg/day 7% of cases

• Mechrgui M, et al. The ophthalmic side effects of topiramate: a review. Cureus. 2022;14:e28513.

• Lan YW, et al. Bilateral acute angle closure glaucoma and myopia shift by topiramate-induced ciliochoroidal effusion: case report and literature review. Int Ophthalmol. 2018;38:2639-48.
http://www.oculist.net/downaton502/prof/ebook/duanes/pages/v3/v3c054e.html

Lee JW, Lee JE, Choi HY, Lee JS. Oseltamivir (Tamiflu)-induced bilateral acute 

angle closure glaucoma and transient myopia. Indian J Ophthalmol 2014;62:1165-7

Wu A, et al. A review of systemic medications that may modulate the risk of glaucoma. Eye. 2020;34:12-28.

• Burnette EM, et al. Novel agents for the pharmacological treatment of  alcohol use disorder. Drugs. 2022;82:251-274.

• Kranzler HR, et al. Post-treatmen effects of  topiramate on alcohol-related outcomes: a combined analysis of  two placebo-controlled trials. Addict Biol. 2022;27:e13130.
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• Johnson BA, et al.  Use of  oral topiramate to promote smoking abstinence among alcohol-dependent smokers: a randomized controlled trial.  Arch Intern Med. 2005;165:1600-5.

• Manhapra A, et al. Topiramate pharmacotherapy for alcohol use disorder and other addictions: a narrative review. J Addict Med. 2019;13:7-22.

• Shinn AK, Greenfield SF.  Topiramate in the treatment of substance related disorders:  a review of the literature.  J Clin Psychiatry. 2010;71:634-48.

• Kampman KM. The treatment of cocaine use disorder. Sci Adv. 2019;5:eaax1532.

• Manhapra A, et al. Topiramate pharmacotherapy for alcohol use disorder and other addictions: a narrative review. J Addict Med. 2019;13:7-22.

We should be ready for more 

topiramate use in our patients!

Look for:

• Myopic shift

• Angle closure

• IOP elevation

Any disruption along this 

oculosympathetic pathway 

has the potential to cause a 

Horner Syndrome

Recommended Neuroimaging???

• Entire sympathetic chain using 

MRI of  the brain and neck down 

to the T2 level
• Margolin et al. Pract Neurol. 2020

} Assess after 30-60 minutes



8/11/2023

7

Nguyen MTB, et al. Apraclonidine for the pharmacologic confirmation of  acute Horner syndrome. J Neurol Sci. 2020;419:117190.

• Note the improved ptosis OD too

Bremmer F. Apraclonidine is better than cocaine for detection of Horner syndrome. Front Neurol 2019;10:1-9.

→
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Package insert  → https://ecp.upneeq.com/what-upneeq-offers-your-patients/ • Ugradar S, et al. Changes to eye whiteness and eyelid/brow position with topical oxymetazoline in aesthetic patients. Aesthet Surg J. 2022;42:582-9.

No financial disclosures per article → independent study!
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Total (n) Full Resolution of SRF Total Improvement?

Leisser et al. Eur J Ophthalmol. 2015 11 36.4% 73%

Singh et al. Int J Ophthalmol. 2015 17 35% 47%

Salz et al.  Opthalmic Surg Lasers. 2015 14 64% 93%

Cakir et al.  Graefes Arch Oph. 2016 24 29% 62%

Kapoor et al. Ophtalmic Res. 2016 12 58.3% 83.4%

Schwartz et al.  Acta Ophthalmol. 2017 13 23% 46.2%

Gergely et al.  Retina. 2017 28 ~30% ~55%

Rahimy et al. Retina. 2017 15 33% 73%

Zucchiatti et al. Ophth Ther. 2018 15 80% 100%

Petkovsek et al.  Br J Ophthalmol. 2020 100 31% 63%

Total (n) Avg Full Resolution of SRF Average Total Improvement

249 ~42% ~70%

Wang SK, et al.  Mineralocorticoid receptor antagonists in central serous chorioretinopathy: a meta-analysis of randomized controlled 

trials.  Ophthalmol Retina. 2019;3:154-169.
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What is cheapest option for steroid and antibiotic combo?

Pred-G (brand)

Tobramycin/Dexamethasone

Tobramycin/Loteprednol (Zylet)

Neomycin/Polymyxin/Dexamethasone
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Cheap Generics Available

Antihistamine NSAID’s Oral ABx Antiviral Steroids

Loratadine Naproxen Cephalexin Acyclovir Prednisone

Indomethacin Amoxicillin Valacyclovir Dexamethasone

Ibuprofen Ciprofloxacin Famciclovir

Meloxicam SMZ/TMP

Topical ABx Glaucoma Steroids Combos

Gentamicin Timolol Triamcinolone Maxitrol

Tobramycin Levobunolol

Polymyxin/TMP Brimonidine

Dorzolamide

Additional Resource for Cheap Meds:

Borgman CJ. Many common conditions respond to inexpensive 

treatment options. Primary Care Optometry News. January 2015.

OTC Anti-Allergy Drop Medication Options

Brand Generic Size Cost Cost/mL Dosing Duration Cost/Day

Zaditor Ketotifen 

0.035%

5 mL $11.96 $2.39/mL BID ~25 days $0.48/day

Alaway Ketotifen 

0.035%

10 mL $13.99 $1.40/mL BID ~50 days $0.28/day

Patanol Olopatadine 

0.1%

5 mL $15.99 $3.20/mL BID ~25 days $0.64/day

Pataday Olopatadine 

0.2%

2.5 mL $18.99 $7.60/mL QD ~25 days $0.76/day

Pazeo Olopatadine 

0.7%

2.5 mL $23.99 $9.60/mL QD ~25 days $0.96/day

Lastacaft Alcaftadine

0.25%

5 mL $23.99 $4.80/mL QD ~50 days $0.48/day

My Approach:  The Borgman Ranking Scale for OTC Allergy Eye Drops

1. Alaway→ cheapest, lasts 50 days, BID dosing

2. Lastacaft → next cheapest, lasts 50 days, QD dosing

3. Zaditor → next cheapest, lasts 25 days, BID dosing

4. Patanol → next cheapest, lasts 25 days, BID dosing

5. Pataday → next cheapest, lasts 25 days, QD dosing

6. Pazeo→most expensive, lasts 25 days, QD dosing

• Bottom Line:

• If  cost is biggest barrier → Alaway!

• If  once daily dosing is most important → Lastacaft!
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As mentioned before, I do not have any financial disclosures for anything mentioned in this lecture!

antagonist

• Sharif  NA, et al. Serotonin-2 (5-HT2) receptor-mediated signal transduction in human ciliary muscle cells: role in ocular hypotension. J Ocul Pharmacol Ther. 2006;22:389-401.

• Sharif  NA. Serotonin-2 receptor agonists as novel ocular hypotensive agents and their cellular and molecular mechanisms of action. Curr Drug Targets. 2010;11:978-993.

• Nair AG, et al. Aripiprazole induced transient myopia: a case report and review of  the literature. Cutan Ocul Toxicol. 2012;31:74-76.

• Karadag H, et al. Aripiprazole induced acute transient bilateral myopia: a case report. Balkan Med J. 2015;32:230-232.

• Kumar KVP, et al. Aripiprazole-induced transient myopia: a rare entity. Indian J Ophthalmol. 2018;66:130-1.

• Bulgu Y, et al. Aripiprazole-induced acute transient bilateral myopia: a case report. Beyoglu Eye J. 2020;5:57-58.

• Cumurcu T, et al. Aripiprazole-induced transient myopia. North Clin Istanb. 2020;7:516-518.

Kumar KVP, et al.  Aripiprazole-induced transient myopia: a rare entity.  Indian J Ophthalmol. 2018;66:130-1. Sharif  NA, et al. RT-PCR mapping of  serotonin receptor subtype mRNAs in human ciliary body and trabecular meshwork. IOVS. 2005 May;46:3688.
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Koller D, et al.  Effects of  aripiprazole on pupillometric parameters related to pharmacokinetics and pharmacogenetics after 

single oral administration to healthy subjects. J Psychopharmacol. 2018;32:1212-22.

Is the fear justified???

❖ 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
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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)

JAMA Ophthalmol. 2015;133:647-52.
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• Complaints?

• wmcgriff.@sco.edu


