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Ground Rules. ..

1 have no disclosures to report.

@ References/sources available if you want them...
&I'm not perfect...

®Please email me with questior

&cborgman@sco.edu

Brimonidine (Alphagan-P)

A highly specific a-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
> dec d by

Onset 30 mins; up to 4-6 hrs

different lumin
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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.

Alphagan (Brimonidine)

& Pupillary Miosis???

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

brimonidine tartra


mailto:cborgman@sco.edu

Why less effect on pupil size in bright illuminatio

& Brimonidine
% Has no effect the cholinergic driven sphincter muscle in photopic conditions (PNS)

© There is a less obvious size difference with and without brimonidine

© Therefore, photopic pupil size is relatively normal

Scotopic Pupil Size & Age
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phagan (Brimonidine)

& Redness Reliever

McLaurin E, et al. Brimonidine ophthalmi ion 0.025% for reduction of ocular re
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‘When can we use this?

© Complaints of glare/haloes/starbursts in

dark/scotopic conditions

® MOA: Pupil size is > treatment zone diameter

> General Zone = 6.0 - 6.5 mm diameter

Ortho K ne = 6.0 — 6.5 mm diameter

& LASIK/PRK
¢ OrthoK
o RGP’s

Wouldn’t Pilocarpine work too?
N R LT T
Ciliary spasm? No
Effective in Photopic? No
Effective in Scotopic? ~ Yes
Systemic side effects? ~ Limited SLUDGE
Ocular side effects? Allergy RD

Bottom Line - consider Brimonidine in patients with scotopic vision complaints

Brimonidine tartrate 0.025%

¢ Diluted brimonidine solution > vas riction
o P aptic junction
: 0 \ o
& Phase 3 tri completed (Bausch & Lomb) il Contiztion J
Lumify© - (over-the-counter)
¢ No rebound hyperemia with discontinuation
¢ No tachyphyl noted
® Seems to work on smaller caliber conjunctival vessels
without affecting larger v 0 blood flow is not affected
¢ Venul arterioles
2 receptors predominantly in veins!
® al receptors predominantly in arteries!

ess: a randomized clinical trial.
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Lumify now available! McLaurin E, et al. Optom Vis Sci. 2018

¢ Phase III Clinical Trial (B&L)
< Brimonidine 0.025% QID x 30 days
¢ n=60
® 40 brimonidine, 20 vehicle
Onset: 1-5 minutes!
Duration of action: 8 hours!
o Largest effect within first 4 h
No tachyphylaxis!
® Negligible rebound redne:
< Note: IOP did not decrea
Only 4 subjects (10%) had SE’s from brimonidine

McLaurinE, et al. Brimonidine ophthalmic solution 0.025% for reduction of ocular redness: a randomized clinic

Final thoughts on Brimonidine 0.025%... Recent question I received from CE attendee...

5 > . T e e o) & Does Lumify (brimonidine 0.025%) have an effect on pupil size like the 0.1%, 0.15%, and 0.2%
@ Dose: one drop q6-8h in affected eye(s); max of QID A

bt - o o o g il g s 56 eyes of healthy adults (a
In conclusion, the results from this trial suggest that brimonidine
. . 55 1 ; o Measured pupil size with pupillometer in scotopic conditions pre and post brimonidine
tartrate ophthalmic solution, 0.025% is safe and well tolerated and is instillation after 1 hour
effective in reducing ocular redness in adult subjects. Additionally, use
of brimonidine 0.025% does not appear to be limited by side effects
associated with currently marketed ocular redness relief medications.”

e pupil size pre-instillation: mm

} 0.9 mm average pupil reduction overall

ge pupil size post-nstillation: 6.36 mm

¢ Torkildsen GL, et al. 2018

-y and safety of brimonidine tartrate ophthalmic solution, 0.025% for treatment of ocular
er.the counter brimonidine ta % ophthalmic solution on pupl

Brimonidine Rosacea Gel Rosacea Erythema Improvement with Brimonidine
Approved for rosacea redness/erythema

Dosing: Apply to erythematous patches once daily 30 minutes. 28% %
) ; . 15 days 56% 21%

MOA: post-synaptic alpha agonist - sympathomimetic 29 days 58% 32%
+ Causes vasoconstriction of facial blood vessels -

Onset 30 minutes; Duration up to 12 hours Fowlel, ol ¥ Dnes Deney

FDA category B

Main SE's Adverse Effects with Brimonidine
* *Flushing /redn (8-10%)*

+ Worsening of rosacea (5%) Time post-application Brimonidine gel
1day 6-14%

1 month study showed modest r 1 month 29-34%

duction in redness with brimonidine ‘Adverse events were mild, transient, and 13 months 42%
T limited to the skin. Irritation, flushing, o
ned erythema, burnin; ation, and 10-12 months 19.5%
o pruritus were the most commonly reported
: Immature scar re educer

e Fowler J, et al. J Drugs Dermat
side effects.”

Moore A, etal. J Dru
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Quick summary of brimonidine...
- X -y s I0P?
& We have to be ready for more bl‘ln]()l’lld e use Othel‘ than ¢ Yes, with 0.1%, 0.15%, 0.2% concentrations. No, with 0 » concentration.
with glaucoma!

& Scotopic miosis?

¢ Yes with 0.1%, 0.15%, 0.2%, and 0.025% concentrations.

2

& Remember, alpha-agonists are the most likely glaucoma ¢ Conjunctival redness reliever
drops to cause an allergic reaction/response! o Yes with all concentrations (unless aller
Improved upper eyelid position?
> No, not proven at this time.

& Get a complete medication list from your patients! = J
acea erythema improveme:

o Yes, with Mirvaso (brimonidie) 0.33% gel

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

PTC /IIH Treatment Options...

Weight o is sometimes
Carbonic anhydrase inhibitors
®Acetazolamide (Diamox)

©No oral steroids - weight gain

Topiramate (Topama

Ventricoloperitoneal Shunt / Lumboperitoneal Shunt
©Headaches only
Optic Nerve Fenestration
on/Visual Field worseni no headaches

Venous Sinus Stenting

Topamax vs. Diamox?
ide : CAI inhibitor ; wt on ciliary body and Recent Illeta-aﬂalySlS o

anticonvulsant;

2% (937 million) of world population = overweig 1
JASDfZUUS

Multiple M

| Bnhance © 9.8% (396 million) of world population = obese

Na channel blo 3 A iz . e 1

. J, Projected for 2030

iramate (Qsymia)
ght loss > 7.97% avg loss of body weight (17 Ibs)

opiramate and GLP-1 receptor agonists proved among the
in adults with overweight and obesity as an adjunct to
e )

in patient ——- Shei, et al. Lancet. 2022

o Sulfonamide dru be careful of

FDA Pregnancy

e PL, Jay WM, Macken MP. Topiramate, pseudotumar cerebr
chrgui M, et al. The ophthalmic oo

opiramate ctal. Efficacy of i adul rweight o obesiy: 3 systematic met-analyss. OF
e Sthei 0. e al. Pharmacodhersi for adalts with ovenweight and obesit: a svstematic review and network meta-analsi of randomized controlied
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Topiramate Ocular Side Effects Ciliochoroidal Effusion

©Angle closure glaucoma and myopic shift!!!

85% of this happens within first 2 weeks of therapy

ionand ciliary edema causing forward di ent of the lens-iris

MC enticular/uveal e
amber

diaphragm with resultant narrowing of the anterior ¢
Ciliochoroidal effusion occurs
suprachoroidal effusion, supra hment
normal collection of fluid th ternal elevation of choroid
Not related to dosage (86 reports)
o 1d atic response
<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
o n o e o e i oy, ndn 3 Ol TFRT1657

. Topiramate-induced angle closure glaucoma???
Topiramate MOA P o 2
Check list...

1l sulfa derived drugs can induce my hift & acute ang Search medication list!
status of the tissues = H20 naturally follows gradient ‘When was medication started? In
HCTZ Myopic Shifi?
Trimethoprim o Narrow anterior chamber on SLE?
olamide o Elevated IOP?
@ Detection of ciliochoroidal effusion?
, Ciliary body edema is final common pathway o Seelirasonogaphy
Ciliary pr s rotate forward, pushing iris/lens forward toward anterior chamber angle

Relaxation of the lens fibers causes lens thickening -> increased myopia

nsult with presc ian first
Reduce IOP, cycloplege patient

Consider steroid

ations that may modulate the risk o

Rechallenge with Topiramate???

opiramate and EtOH-ism?7?

Controversial results.
Fraunfelder et al. > 3 cases.....(+)recurrence upon rechallenge

Gubbay SS. > (-)recurrence upon rechallenge with lower dosage 5 days later
2% AT 109 GS il = 1l GG ) GRS S N G uppression of ethanol-induced nucleus accumben
dopamine release - inhibition of EtOH reinf

.there is now solid clinical evidence to support the efficacy of topiramate fo

treatment of alcohol dependence. Topiramate's therapeutic effects appear to be
robust, with a medium effect size, thereby potentially ushering in a new era of a
reliably efficacious medicine for the treatment of alcohol dependence.”

Johnson BA, et al.

al treatment of

ol
J-related outcomes: wo nlacebo-controlled trials. Addict Biol. 2022

+ Burnette EM, et al. Novel agents for the pharmacolog
Kransler HR. et al. Post-treatmen effects of toviramate on alcohol




8/11/2023

Topiramate and Smoking Cessation??? Topiramate and other substance abuse???

& “There is now a growing body literature examining the efficacy of topiramate
in many different substance related disorders, including alcohol dependence and
withdrawal, nicotine dependence, cocaine dependence, benzodiazepine

-- dopamine release - inhibition of nicotine reinforcing effects dependence and withdrawal, and ecstasy abuse.” -- Shinn AK, etal. 2010

 MOA: suppression of nicotine-induced nucleus accumbens

& “...topiramate (up to 300 mg/d) showed potential as a Gambling, binge eating, and smoking cessation also. -- Manhapra A, et al. 2019
safe and promising medication for the treatment of
cigarette smoking in alcohol-dependent individuals.”

--- Johnson BA, et al. 2005

enficld SF. Topir ntof s o eview hiary. 201071:634.48.

hnson BA, etal. romote smoking, ol dependent sme o ontrolled trial. Arch Intern Med. 2005;165:1600-5 e
ictions:a narrati 019;13:7.2

rat + Manhaea A. et al. Toviramate sharmacofheramy fo ) e 2019

Quick Topiramate Summary:

Might be beneficial for the following;

Weight

Alcohol use disorder ‘We should be ready more IO idine Ara(ﬂonidine

e Bt topiramate use in our patients

: & Horner Syndrome

Benzodiazepine depe

Ecstasy abus

Gambling

Look for:

*  Myopic shift
* Angle closure
« IOP elevation

Binge eating

More? Others in future?

HS Diagnosis....
Any disruption along this 1) Cocaine 5-10% Is it a Horner's?
oculosympathetic pathway
has the potential to cause a

Horner Syndrome

MOA: Indirect-acting sympathomimetic; increases norepinephrine (NE) availability
Horner's pupil = no dilation

Normal pupil = dilation

Maintenance of anisocoria = Horner's ess after 30-60 minutes

Bilateral Dilation = physiologic

o 2) Hydroxyamphetamine 19 -Where is the lesion causing the HS?
> MOA: indirect sympathomimetric; forces NE out of presynaptic terminal
Recommended Neuroimaging???
ympathetic chain using
MRI of the brain and neck down
to the T2 level
*  Margolin et al. Pract Neurol. 2020 & Cocaine and Hydroxyamphetamine must be separated by 24-72 hours; cocaine inter
with hydroxyamphetamine

> No dilation = post-ganglionic (3 order neurons)

> Dilation = pre-ganglionic or central (1% or 2% order neurons)




Diagnosis continued.

o 3) Apraclonidine 0.5% or 1.0%
© Weak alpha-c or agonist affinity
& Reversal of an a after 30-60 minutes if denervation
hypersensitivity is present
& Horner’s pupil will dilate
© Lid ptosis can also improve
© Minimum 5-8 days needed for denervation hypersensit

> False negatives possible in carly

o Apraclonidine effectively replaces cocaine to determine presence of HS

o Still need imaging and/or hydroxyamphetamine to determine location

of anisocoria with apraclonidine
0.5%

* Note the improved ptosis OD too

Naphazoline and Pheniramine
& Mydriasis?

8/11/2023

5-8 days for denervation hypersensitivit
is being challenged...
© Nguyen et al reported 2 cases of much faster positive apraclonidine test...
> Case 1 -- positive in 72 hours

& Case 2 — positive in 48 hours

© Probably worth trying apraclonidine in any Horner syndrome regardless
of onset...

> My opinion only ©

et al. Apraclonidine for the pharmacologic confirmation of acute Horner syndrome. 2020,419:117190.

Which drug (cocaine vs. apraclonidine) is better for
diagnosing Horner syndro

© Purpose: compare cocaine 4% and apraclonidine 0.5% pupil responses in both normal
and HS subjects after 40 minutes

e e p——

Horner syndrom bjects

ioocaine 0% apracionide
Homer  Normal Homer

»>0.50 mm > 40% sensitivity

Apraclonidine (

> Increased pupil size 0.73 mm

»20.10 mm dilation in dark > 93% sensitivity

‘On that basis I recommend a

clonidine is now adopted as the
pharma -

blogical test for diagnosing Horner syndrome (HS).”

3remmer F. Apraclonidine is better than cocaine for detection of Horner syndrome. Front Neurol 2019;10:1-9.

Pupillary dilation?

estant in sympathomimetic class
& Alpha-agonist —> i

Pheniramine (and Antazoline)

is dilator scle

& Antihistamine with secondary anticholinergic properties
& Indirect/blocks acetylch

line binding (M receptor) > sphincte
muscle

ympathetic response...hence dilation!
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Why are they available in combination?

great at reducing redness, but N itching

> Pheniramine great at reducing itching but NOT redne:

Onset ~ 3 minutes!

Duration = up to 2.5 hours; multiple dosings needed daily

® No effect on: BP, HR, CNS, IOP, Visual acuity

Upneeq Recent Upneeq article...
Oxymetazoline hydrochloride 0.1%

Preservative-free 1
FDA-approved in July 2020 @ Prospective
Indication: acquired blepharoptosis in adults ® Measured:
MOA: alpha-agonism (alpha-1) of Miiller’s muscle in upper

MRD1, MRD2, brow height,
Dose: one drop in eye(s) with ptosis daily whiteness of sclera
Supplied: 15 or 30 daily use carton
=360 subjects (over three P!
2 ubjects weeks

¢ Outcomes:
Results in approximately 1-2 mm of lid elevation (standard function of Miiller’s muscle)

MRDI - 1.9 mm impr
urement in trials (per Upneeq™ website
minutes after instillation

ment in 2 hrs
Some p

MRD2 > 0.4 mm improvement in 2 hrs
ution in those with H'TN/blood pressure problems (alpha-1 = vasoconstriction)

Brow height - no change
Side effects (incidence 1-5%)

& Scleral whiteness > 5 eyes showed significant whitening at 2 h
Most common: SPK, hyperemia, dry eye, blurred vision, pain/irritation, headache
upnceq com/what-upneeq-ofes-your pa Ugradar

position with topi line in aestheti

My thoughts...

gain, I have NO financial disclosures to report of any kind!

> T have used Upneeq on only one patient...price was t0o high per patient

Have to order through one pharmacy (RVL pharmacy)

RVL does not take insurance (per Upneeq website)

Price seems steep to me

Mineralcorticoid Receptor Antagonist
Other alpha-agonists are available tc .would these work also? w
Phenylephrine

Apraclonidine

Cost: §1 supply???

Naphazoline
Tetrahydrolazine

But do these other alpha-agonists last as oy he day? Multiple times per day required?
o Borgman Thought Of The Day??: consider the following;
In-office trial of 2.5% phenylephrine

Measure pre-and post- instillation......if good effect, then consider prescribing Upneeq




Central Serous Chorioretinopathy

Circumscribed serous RD; usually macular region
Pathophysiology = unknown
4 of time); 30-50 YO age normally
Bilateral in 40%
3 months on own
Recurrences common (up to 50%) = chronic CSCR in 5-10% of cases
Chronic CSR = >3-4 mo duration in m tudies
Historically, corticosteroids can aggravate CSCR; unknown MOA

Exogenous/endogenous cortisol, Cushing’s syndrome, psychological
stress, Type A, pregn: sk
@ Males, HTN, col

¢ PDT, anti-VEGF, CA!

Corticosteroids
Produced by adrenal cortex:
Mineralcorticoid = aldosterone
o Bind to both mineralcorticoid (MR) and glucocorticoid receptors (GR)!
Glucocorticoid = cortisol

Bind to both mineralcorticoid and glucocorticoid receptors too!

Cross binding to each receptor! Equal affinity for both!
MOA: E3 cortisol spills over to activate MR receptors as well
® Choroid has both MR and GR; retina does not!

& Gluc ticoids & Mineralcorticoids both induce choroidal
enlargement/thickening and cause vessel dilation and leakage which can
overcome RPE’s defenses = neurosensory

Mineralcorticoid Receptor

> MR agonists - upregulate KCa2.3 channels - choroidal vasodilation/leakage
- SRF accumulation

® MR antagonists > down-regulate KCa2. nels > choroidal
vasoconstriction > SRF reduction

® Remember, MR is NOT found in retinal tissues, therefore retina is unaffected by
both mineralcorticoids and glucocorticoids

8/11/2023

OCT Evidence of MOA?

© New evidence: diffuse choroidal thickening in C
contralateral eyes)

Choroidal vascular hyperpermeability!

& How does this hyperpermeability occur?
nown still

orticosteroid related?

Eplerenone (Inspra)

» FDA-approved in 2002 for HTN; 2003 for CHF
Oral mineralcorticoid/aldosterone receptor antago:
Competitive antagonist with high selectivity of MR; potassium sparing diuretic
® Reverses “endothelial vasodilatory potassium channel (KCa2.3)” activation in
choroid
¢ Stops/reverses choroidal thickening/leak down lates KCa2.3
¢ KCa2.3 only is expressed in choroid, not retina!
why MCR antagonists do not induce retinal vessel vasodilation!
de effects: hyperkalemia
ontraindications: liver or renal disease, pregnancy

4 Standard dose for CSCR: 25 mg/day PO x 1 week, then 50 mg/day x 3 months

Eplerenone vs. Spironolactone...

sEplerenone Y k @ 50-200 mg/day
% Spironolactone = 3-6% risk @ 12.5-400 mg/day
% Standard Eplerenone dose for CSCR:
25 mg/day PO x 1 week, then 50 mg/day x 3 months
o Epler e has 10 { ironolactone
MR without antiandrogen SE’s

¢ However, Eplerenone has a much highe

¢ Bottom Line: Eplenerone is best choice with the least probable SE’s at this time



Feb 2017: My first experience with CSR & Eplerenone...

2 months later---no improvement

Eplenerone: 6 weeks later
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l;“H‘ﬂ STRY
£0D

BMP: baseline

OTA

CARBON DIOXIDE
UREA NITROGEN
CREATININE
GLUCOSE
CALCIUNM TOTAL

n I5-106
{High) f 21-31 mEq/L
/ 6-20 ng/dL
0.6-1.3 mg/dL
{High) 05 mg/dl 65-108 mg/dL
18.3 mg/dL 8.5-18.5 mg/dL

10
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Macula Thickness : Macular Cubs 200x200

G

5 ‘ BMP: post-eplerenone Tx

Test Requested: BHP, VENI
test result reference range

2 nfall
wEa/L
TTIE e Stot-mh
CARZON DIOKIOE {High) / 21-31 alq/L
UREA NITROGEN )/ 6-28 mgfdL
Cl ININE a. 8.6-1.3 KngL
GLLCDS! { High) ] 65-108 ma/d!
CALCTUM TOTAL 3.6 ng/ 8.5 10,5 wa/dL

New articles on eplerenone for CSCR!

Total (n) | Full Resolution of SRE___ | 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%
o Complete resolution within 3 months= 64-67% Cakiretal. Graefes Arch Oph. 2016 2 29% 62%
Kapoor et al. Ophtalmic Res. 2016 12 58.3% 83.4%
Schwartz et al. Acta Ophthalmol. 2017 13 23% 46.2%
Gergely etal. Retina. 2017 ~30% ~55%
“It’s relatively limited adverse eff igh selectivity and sp Rahimy et al. Retina. 2017 33% 3%
(to the mineralcorticoid & glucocorticoid receptors) make eplerenone an ideal
treatment modality for CSCR.”

How effective is Eplerenone on CSCR?

© Reduced SRF within 1 month = 25-71%

Reduced SRF within in 3 months = 93%

Zucchiattiet al. Ophth Ther. 2018 80% 100%
Petkovsek et al. BrJ Ophthalmol. 2020 31%
®Salz DA, et al. 5 Ophth Surg Lasers Imag Ret.

Most recent meta-analysis I could find... Bottom Line..

“ould only find 5 RCT’s to use for anal © Consider Eplerenone in CSCR lasting >3-4 months

© n=145 eyes
Mineralocorticoid receptor antagonists (MRA) showed positive improvement in BCVA at 1 o 25mg daily x 1 week then 50 mg PO daily for up to 3 months

month and 2 months lasted until resolution of fluid or 3 months of treatment

MRA also showed positive reduction in SRF at 1 month (~81 pm) and 2 months (~59 pum) with PCP
No patient withdrew due to side effects

> F thoughts: “Our findings suggest a modest benefit with MR antagonist therapy for CSCR
patients in improving BCVA. We anticipate that MR antagonists will be well tolerated by most
CSCR patients and that barriers to starting a trial of these medications in nonresolving C . g e e Ty e
should be low.”

>5 mmol/L

Likely best avoided in patients with renal problems

& Monitor q4-6 weeks while on medication with OC

al. Mineralocorticoid receptor antagonists in central serous chorioretinopathy: a mes sis of randomized controlled
ol 019;3:154-169.

11
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What is the cheapest prostaglandin?

New Direction... & Latanoprost
& Travoprost

30

© Bimatoprost 0.03%
® Zioptan

> Lumigan 0.01%

» Travatan Z

¢ Vyzulta

© Rhopressa

What is cheapest way to maximum meds for glaucoma? What is cheapest way to maximum meds for
glaucoma with the least amount of drops?
o Latanoprost 0.005%
¢ Timolol 0.5%
o Dorzolamide 2% © Latano
 Levobunolol 0.5% @ Dorzolamide/timolol

o Brinzolamide 1% © Brimonidine/timolol

20,

o Brimonidine 0.2% % Brimonidine/brinzolamide

o Pilocarpine 1%

What is cheapest way to get separate steroid and antibiotic?

What is cheapest option for steroid and antibiotic combo?
> FML 0.1%

® Dexamethasone 0.1%

© Pred Acetate 1%

© Polymyxin/ Pred-G (brand)

© Tobramycin Tobramycin/Dexamethasi

® Ciprofloxacin Tobramycin/Loteprednol (Zylet)

® Loteprednol 0.5% Neomycin/Polymyxin/Dexamethasone

® Besifl

@ Oflloxacin 0

12



How about antiviral meds?

© Antivirals
o Trifluridine
& Zirgan
lovir 400 mg

@ Valacyclovir 500 mg

‘What about oral antibiotics?

@ Oral Antibioti
@ Amoxicillin/Clavulanic Acid 500/125 mg
& Cephalexin 500 mg
o Sulfamethoxazole/trimethoprim DS
® Ciprofloxacin 500mg

in (Z-pak)

8/11/2023

®Famciclovir g > / romycin 1000mg (single dose)

Cheap Generics Available
[Andhistamine INSAID's [ Oral ABx [ Antiviral __]Steroids ____]

Loratadine  Naproxen Cephalexin ~ Acyclovir Prednisone
Ibuprofen Ciprofloxacin  Famciclovir
Meloxicam SMZ/TMP

Topical ABx__| Glaucoma__]Steroids __] Combos _|

Gentamicin Timolol Triamcinolone ~ Maxitrol

Quick Side Note:
OTC Allergy Drops

Tobramycin Levobunolol
Polymyxin/TMP  Brimonidine
Dorzolamide

Borgma ny common
treatment options. Primary C

OTC Anti-Allergy Drop Medication Options y Approach: The Borgman Ranking Scale for O ergy Eye Drops

[Brand ] Generic__[Size [ Cost__[Cost/mL__[Dosing ] Duration | 1. Alaway = cheapest, lasts 50 days, BID dosing

Zaditor  Ketotifen 5mL §11.96  $239/mL  BID ~25 days 2. Lastacaft = next cheapest, lasts 50 days, QD dosing
010357 3. Zaditor - next cheapest, lasts 25 days, BID dosing
f](f];);:/is " DR R A e ~50days 4.Patanol - next cheapest, lasts 25 days, BID dosing
Olopatadine 5 mL §1599  $320/mL  BID ~25 days 5. Pataday > next cheapest, lasts 25 days, QD dosing
0.1%

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

Pataday Olopatadine 2.5mL  $1899  $7.60/mL QD ~25 days
0.

Pazeo Olopatadine ~ 2.5mL $23.99 $9.60/mL ~25 days
0.7%

Lastacaft Alcaftadine  5mL $23.99 $4.80/mL ~50 days * Bottom Line:
0.25% « If cost is biggest barrier > Alaway!
« If once daily dosing is most important - Lastacaft!

13
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GoodRx
Single Care
Cost Plus Drug Company
Amazon Pharmacy

Others???

As mentioned before, I do not have any financial disclosures for anything mentioned in this lecture!

Aripiprazole (Abilify) Blurred Vision?

3 of 926 subjex

o Atypical antipsychotic medication Transient increase in myopia

cases reported in the literature
Schizoaffectiv

How?
Resistant depre:
(st © The various mechanisms of drug-induced myopia reported in literature are;
ocD accommodation spasm
MOA’s: 2. ciliar m
Dopamine receptors (D2 & D3 artia 5. increase in thickness of the lens and peripheral uveal effusion
Serotonin receptors (1A) => partial agonist s+ ciliary body rotation and edema resulting in forward movementof iris lens diaphragm > acute myopia

Serotonin receptor (2A) = antagonist

oleinduced tran:

et al. Aripipi nduced transient myopia: a
eptor-medited signal transduction in huma muscle cells: role in ocular b 06 lgu Y, et al. Aripiprazole-induced acute transient bila
as novel ocular hypotensive agents and thei cellular and molecular mecha n + Cumurcu T, et al. Aripiprazole-induced transient myopia.

Classic Case

. ; Gh- Borgman’s
Kumar KVP, et al. Indian J Ophthalmol. 2018;66:130-1. T leoretisal MOA?

Only in the literature! \

22 YO schizophrenic patient

CC: “blurry distance vision” -
of serotonin - increased sympathetic innervation - mydriasis!

and/or MAOT*

HPI: OD=0S, onset 3 days post Abilify initiation
VA: 20/200 OD, 20/200
IOP: 14 0D, 16 OS
» Previous Rx: plano OU = 20/20 OU & Abilify (aripiprazole) is a serotonin receptor (5-HT2A receptor)
© Post-Abilify Rx: -3.50 sph OU - 20/20 OU | & Decreased levels of serotonin - decreased sympathetic innervation - miosis & accomm

o Tx > d/c Abilify, vision completely normal at 2 week followup

Kumar KVP et al_Arininrazole-induced transient mvonia- a rare entitv_Tndian J Ophthalmol_2018-66+130-1 if NA, et al. RT-PCR ma cotonin receptor subtype mRNAS in human ciliary body and trabecular k. 10VS. 2005 May:46
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Proof! I was correct!

N=32
& Purpose: Does aripiprazole cause pupil size change
o Single dose of 10 mg aripiprazole
& Pupils co

¢ Mod

ict with aripiprazole!
& Pupil effect coincided with maximum systerr
2-4 hours post-dos

© Refractive error & accommodation were not me:

® MOA: unknown; believed to be

Koller D, et a s of aripipra
single oral administration to healthy subjects. J Ps

zole on pupillometric paramet

s ted to pharma
hopharmacol. 2018; 2.

YRVAVEY)

Phenylephrine Review.

® Developed in 1933 from EPI

< Potent vasoconstrictor - alpha-1 agonist
& No beta receptor activity at all
& Dilation of pupil without cy

o> Negligible effect on IOP
© Ma:

loplegia
mum dilation = 15-90 minutes
Maximum duration of actic

iction can lead

@

% Peripheral v
some patients
)

olic and diastolic are affected

Phenylephrine &
Risk of Increased Blood Pressure

serum ARI ci

ured in this study

Is the fear justified???

. Can PHE cause increased BP?
How likely is this to happen if it does?

& First episodes of elevated BP from topical PHE were in 1956
PHE has no effect on BP
Mixed PHE-induced HTN responses

n BP with topical PHE

© Some author
© Some author

& Others yet say.

ated BP in

confusion across the board...

Phenylephrine-Induced HTN

ikely lower

than reported
> Likely idiosyncratic respo

o Majority of cases are within 10-30 minutes of
instillation

o HTN effect is transient; 2
duration

oincide with pe

k tissue a

10% PHE with dilation

tic hypotension pts at

MI

Denervationt sensitivity?

Worst Cases Reported In Literatu

 Cotton pledget soaked in 10% PHE ar
PHE

tion with Atropine

®More than one drop of 109
©PHE used in conju
®Multiple rounds of PHE in peds/children

Pulmonary edema

A

left on surgical

8/11/2023
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10% PHE Total Risk of Adverse Events What about # of drops and risk in

_ Total (n) 10% PHE Severe 10% PHE Increased BP _ Total (n)  |Risk of causing increased blood pressure in
1864 7.56%  (n=141/1864) 14.70% (n=274/1864) adult patients

[Pediatrics [0 1136%  (n=5/44) 8409%  (n=37/44) 10% PHE-—-1gttOU___ [P0 217%  (n=10/460)
10% PHE---2 gttsOU__ BESI 11.05%  (n=20/181)

10% PHE---3+ gtts OU _ [y[}§ 26.81% (n=204/761)
2.5% PHE Total Risk of Adverse Events
_ Total (n) 2.5% PHE Severe 2.5% PHE Increased BP _ Total (n) |Risk of causing increased blood pressure in
2210 0.18% (n=4/2210) 0.70%  (n=15/2155) adult patients
363 028%  (n=1/363) 4.98% (n=12/241) AN EO_| 767 06/ B (0=5//16T)
2.5% PHE---2+ gtts OU 3] 1.93% (n=8/414)

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

What about # of drops and risk in 177 PHE Guidelines

© One drop of 2.5% PHE OU should be used without hesitation

otal (n Rlskof causm increased blood pressure in . S

100% /4) @ 5-10% PHE is best reserved for stubborn posterior synechiae cases

g 20 100%(/20) : Ja= e

10% PHE-—-3+ gtts OU_|P)} 65% (n=13/20) oIf uied, no more than one drop in each eye, or two drops total in
single eye

5-10% in infants

@
otal (n) (Risk of causing increased blood pressure in 0 : !
- sediatric patients 3 y use one drop of 2.5% PHE OU in select cases in peds

2.5% PHE---1gtt OU [k} 0% (n=0/31)
2.5% PHE---2 gttsOU [} Unable to quantify with available studies

2.5% PHE---3+gtts OU AV 7.11% (n=15/211) ¢ Borgman’s Rule:

Orig Tigation

Ca: “liovascular Adverse Effects of Phenylephrine Eyedrops
A Systematic Review and Meta-analysis

Bethany Stavert, BSC; Myra B. McGuinness, MSc; C. Alex Harper, MBBS; Robyn H. Guymer, PhD:
Robert P. Finger, PhD JAMA Ophthalmol. 2015;133:647-52.

So.....is the fear justified???

©Conclusion: Phenylephrine, 2.5% leads to no clinically
relevant change in BP or HR and can be considered safe
to use in clinical routine. The changes in BP and HR

seen with phenylephrine, 10% are short lived and of
uncertain clinical relevance.
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Thanks!

> Questions? Accolades? i i)
OA,

> cborgman@sco.edu
£ wmegriff. @sco.edu

———

SOUTHERN
COLLEGE OF
OPTOMETRY

8/11/2023
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