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Audience Participation

Polling Question #1

In your daily practice, do you currently utilize off-label
medication use?

a) Yes
b) No
¢) Unsure
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Food and Drug « Approval Process

Administration ° Timelines and Milestones
A - Barriers to Entry

FDA Approval Process

+ FDA mission is to oversee the use and marketing of regulated medical products

» 5 Step Approval Process

Preclinical phase - Basic science

Phase 1 clinical trial - Establish drug safety in healthy subjects using small cohorts of 20-80

Phase 2 clinical trial - RCT to assess the drug's efficacy using hundreds of participants (30% success rate)

Phase 3 clinical trial - Large population trial to test ideal dosage, patient population and other factors

New drug application - Includes trial data, preclinical information and details on manufacturing process.
*If FDA accepts the application for review, the agency has 10 months to decide
*FDA can hold an advisory committee meeting where independent experts assess
data and make recommendation

» Centers for Medicare & Medicaid Services (CMS) act as basis in National Coverage Determination (NCD)

* FDA issues a label that describes and defines: BASIC szrichL

Specific medical indication SCIENCE RESEARCH TESTING

Dose
Dosage form m 1 2""" Approved

Side effects drug
Chemical structure
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Association of Off-label Drug Use and Adverse Drug Events in an

Adult Population
JAMA Intern Med (2016) 176(1):55-63

DESIGN, SETTING, AND PARTICIPANTS

* 46,021 patients receiving 151,305 prescribed drugs were reviewed
from primary care clinics using EMR documentation of treatment
indications and treatment outcomes

RESULTS
* 3484 ADEs were found with an incidence rate of

+ Off-label use lacking strong scientific evidence had a higher
ADE rate compared with on-label use

* Off-label use with strong scientific evidence had the same
risk for ADEs as on-label use

CONCLUSIONS
//- Caution should be exercised in prescribing drugs for off-label
ses that lack strong scientific evidence 2

FDA Approval Process

Barriers to Entry
 Executing the trials necessary to get FDA approval can be very costly
* Inexpensive treatments would never recoup high cost of the approval process

* Running a clinical trial may not be feasible

» FDA approval is very specific and limited
* Beneficial uses of a drug or device evolve over time

** Many treatments that have not gone through the FDA-approval process
have demonstrated effectiveness and are widely used

po Many clinical trials reported in the peer-reviewed literature were not done
nder FDA supervision
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On-Label and Off-Label Clinical Studies of FDA-Approved
Ophthalmic Therapeutics

Ophthal (2021) 128(2):332-334
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s Off-label indication

= Multiple indications

Insurance Carrier Criteria

P

=2

e

=
=

~—

=

P

Medications

—

4‘ 7 ; G ._ i '.J'. 't

o
e —

G T

“—\-4
. .
5

[}

N




9/5/2024

Off-Label Use Defined

+ Any use of a drug not listed on the label is considered off-label to include:
+ Utilizing an approved drug for a condition or indication other than the condition for which it is approved
* Prescribing approved drug at different dose, frequency or route of administration than specified
+ Treating pediatrics when the product is approved to treat adults

* FDA label has important marketing implications
 Use of approved product is restricted by FDA to label limitations

* Providers allowed use FDA-approved drugs in specific treatment as
medical practice

» FDA recognizes that off-label use is often appropriate and may represent

the standard of care
Intravitreal antibiotic use for post-operative endophthalmitis incidence
reduction despite the fact no FDA-approved endophthalmitis prophylaxis drugs exists

*Implications of off-label use primarily involves risk management

Investigational Use vs. Informed Consent

Number

Regulation
21CFR Part 201 Drug Labeling

Investigational use suggests the 210FR Part 32

w Drug Application

use Of an approved drug in the 21CFR Part 314 NDA and NDA Applications for FDA Approval to Market a New Drug (New Drug Approval)
context of a clinical study protocol RS EINNCIEETE
21CFR Part 50 Protection of Human Subjects

21CFR Part 54

21CFR Part 56

21CFR Part 58

Laboratory [Animal] Studies

SAMPLE INFORMED CONSENT TEMPLATE FOR A DRUG OR DEVICE
FDA appl"oval status When a drug or device is approved for medical use by the FDA, the manufacturer produces a label to explain its use. O
define appropriate medical approved by the FDA, physicians may use it off-label for other purposes if they are well-informed about the product, base its use on firm scientific
practice nor regulate medical
practice

} » Medical practice is the relationship

between patient and physician [State known complications and side cffects of the off-label drug/device.]
Decision must fall within standard of 1 understand that [state drug/device] was approved by the FDA for [state approval purpose/conditions]. Nevertheless.

care weatment/procedure] perfo 1 my eye/used in my eve and Tam willin

Lacknowledge that there may be other, unknown risks and that the long-term effects and risks of [state drug/device] are not known

ce a device/medication is

method and sound medical evidence, and maintan records of its use and effects.

[State purpose of the off-label drug/device

[State altemnatives o the ofF-label drug or device ]

Twish to have [state

accept the potential risks that ician has discussed with me

21
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Insurance Carrier Criteria

* When does off label drug use become the standard of care?
» Payers may use specific “standard of care” definitions to establish coverage
determinations based upon supporting authoritative literature, expert consensus,
scientific rationale and national medical practice patterns

+ Off-label use of FDA approved drugs to treat medical conditions may be considered
medically necessary when:

» Approved by FDA for at least 1 indication AND recognized in prescription drug reference
1. Thompson Micromedex Drug Dex Compendium (Drug Dex)
2. American Hospital Formulary Service Drug Information (AHFS DI)
3. National Comprehensive Cancer Network's Drugs and Biologics Compendium
4. The United States Pharmacopoeia-Drug Information
OR
5. Supported by clinical research in peer-reviewed scientific literature
specific for treatment of the indication for which the drug is prescribed

Rules of Engagement (ROEs)

* Discussion will center around evidence-based medicine and
peer-reviewed literature

» Slides are intentionally information-dense
» Use as reference
« Starting point for further peer-reviewed review

» Pharmacology use discussed here is synergistic and adjunctive
* NOT intended as replacement for standard of care

4+ Summary slides with Take Home Pearls
* Medication with dosage / frequency / duration
* Clinical indications
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Off-Label Medication Use
Bevacizumab (Avastin) - Godfather of Off-Label Use

» FDA-approved for treating various cancerous tumors both alone and in
combination with other cancer treatments

MOA: Selectively binds circulating VEGF inhibiting cell surface receptors
. binding
- i - Leads to reduction in microvascular growth and limits blood
1 ) supply to tumor tissues

]

4 Commonly used off-label to treat retinal vascular diseases including
(bevacizumab) | % ormation

.
» POHS and
NDC 50242-060-02 J KEEP REFRIGERATED. « DME
DO NOT FREEZE,

N’ SINGLE-USE VIAL— 4 i - » .
‘ (ﬁ:e\v/a/%i;ﬂab) E-E}Séﬁ::f ol “Management of exudative conditions with Avastin was embraced
SUNUIGHT, 4

00 NoT SHAXE e by the ophthalmologic profession without definitive guidelines
from clinical trial data”

Reality: Avastin is larger molecule of FDA-approved version Lucentis
+ Off-label use gives patient’s opportunity to utilize the medication
at fraction of the cost of the FDA-approved version.
+ Benéefits have been shown equal and short of any side-effects

Comparative Study of Intravitreal Bevacizumab (Avastin) versus

Ranibizumab (Lucentis) in the TreatmentefnvAMD
Ophthalmologica (2009) 223:370-375

Methods
Primary outcome measures were: analysis results

Avastin meta-

with 95% CI

- " BCVA _
« CFT assessed by SD-OCT : trom MAFINA il

Lucentis 0.5mg
Results (from ANCHOR trial

+ Bevacizumab group = 184 injections (mean 4.7 per eye) ; 2 : : : ; Sham (from
+  Ranibizumab group = 187 injections (mean 5.5 per eye) MARTIA )

* Mean logMAR BCVA at 1 month improvement:
* Bevacizumab group = 0.18
* Ranibizumab group= 0.13

TABLE 1: KEY ELIGIBILITY CRITERIA
* Mean CFT decrease: Lesion Characteristics [Other Criteria

» Bevacizumab group = 8% VT | Porimaly casse of oot g s yen
* Ranibizumab group = 6% i [

Conclusions O s were
*  Bevacizumab and ranibizumab treatments resulted in — =
similar gains in BCVA and reduction in CFT
* Intravitreal bevacizumab appears to be as safe and
effective as intravitreal ranibizumab in exudative AMD | e e e

not excluded




9/5/2024

Treatment burden on patients receiving intravitreal anti-VEGF for
nvAMD

Acta Ophthalmologica (2023) 00:1-5

Method

* Patients with ongoing treatment with anti-VEGF for
wAMD at a underwent a survey:

* Time spent re_ceiving treatment BRVO - CRVO
Caregiver assistance & transportation i3 T8
. . 2,451 eyes P,298 eyes
S?lf'ratEd V|S|Or! F :2 1 injections :S 3 injections
Discomfort, anxiety or transportation problems 12 [f2Sletters 12 paaletters ]
z 10 <00t 10 Jp<.001 | I
Number of treatments and treatment intervals 8 p ]
6 6 P
Results . 4 .
Study included 93 patients with mean age of 79.9 years 0 0 —L
kK Real-World Analysis Bravo Vibrant Real-World Cruise Copernicus Galileo
Mean interval between treatments was 7.3 weeks and ome Analysis Wet AMD
26% had active treatment OU 29 — 20 —
0,832 eyes b7.666 eyes
. . :2 2 injections :2 V.6 injections
Patients spent 2.7 hrs/treatment and caregiver 47 letters 14 B3 letters
assisted in 58% of cases with 19% needing time off <001 1 | - ‘ 10 <001 | ‘
T — = 1 ¢
- ; . : I 4 6 | . =
Significantly lower odds ratio for discomfort + higher I e ‘_l 4 'l LU = _l U D
e . y i t 1 2 - 1 1
self-rated vision with longer treatment intervals . ol ] R T
RealWorld  DRCR Vista Viid  Rse  Ride [l ReabWorld CATT  View!  View2 Anchor Marina
Analysis Protocol T Analysis
Discussion
+  Anti-VEGF treatment is an effective treatment for nvAMD SUAczunib IR RAribzuma B Atibercept

* However, relatively short treatment intervals
place a considerable burden on patients and care

givers time

27
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Anti-VEGF for BRVO-ME, CRVO-ME, DME, Wet AMD
1-Year VA Change: Real-World Analysis Versus RCTs

4t generation fluoroquinolones
Topical ganciclovir (Zirgan 0.15%)
Povidone iodine (Betadine 5%)
Topical azithromycin (Azasite 1%)*
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Off-Label Medication Use
4t Generation Fluoroquinolones ——————___

FDA-approved for:
* Bacterial conjunctivitis

MOA: Direct inhibition of DNA synthesis by
targeting 2 bacterial enzymes (DNA gyrase
and topoisomerase) responsible for
notching, coiling and sealing during
replication

Bes
sl Off-label uses identified in the literature:
* Bacterial keratitis

* Corneal ulcers

* Pre- and post-surgical prophylaxis of infection

4th Generation Fluoroquinolones: New Weapons in the Arsenal of

Ophthalmic Antibiotics
Am J Ophthalmol (2002)133: 463-466. | e N

METHODS
* MICs of 93 bacterial endophthalmitis isolates were determined
to CIP, OFX, LEV, GAT, and MOX using National Committee of
Clinical Laboratory Standards susceptibility patterns
Table 2. In vitro susceptibility of corneal bacterial isolated to antimicrobial agents

RESULTS Susceptibiity
Staph aureus iSOIateS that were resistant to C|P and OFX were Microorganism Total  Gatifloxacin Moxifloxacin Lomefloxacin Ciprofloxacin  Ofloxacin
- g ; L (%) N (%) N (%) N (%) N. (%)
statistically most susceptible to MOX

100 22 100 864 864 818

o H i 5 100 100 100 100 100
Strep viridans were more susceptible to MOX, GAT, and LEV : s o s as % o

1 100 100 0 0 100
MOX was the most potent FQ for gram (+) bacteria positive microorganisms 3 100 100 7 818 9 879 848

e

CIE MOX, GAT and LEV demonstrated equivalent potencies [t / L g O

100 100 100 100 100

to gram (-) bacteria ! 100 100 750 875 875
100 100 7 %44 7 944
02 45 882

CONCLUSIONS
» 4th generation FQs appear to cover bacterial resistance
compared to 2" and 3" generation FQs

+ 4th generation FQs were more potent for gram (+) bacteria
and equally potent for gram (-) bacteria.
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Off-Label Medication Use
Topical Ganciclovir (Zirgan O 15%)

FDA-approved for:
Zirgan' * Herpetic keratitis

ophthalmic gel
015%

MOA: Inhibition of the viral DNA replication by selective
polymerase inhibition

Off-label uses identified in the literature:

» Adenoviral keratoconjunctivitis
 Epidemic keratoconjunctivitis (EKC)
» Pharyngoconjunctival fever (PCF)

Sterile

BAUSCH + LOMB.

Anti-adenoviral effects of ganciclovir in keratoconjunctivitis by
quantitative PCR methods ———
Clin Ophthal (2014) 8:315-320
Purpose
+ Ganciclovir has been reported to inhibit CMV, HSV
types 1 and 2, VZV and EBV
Investigated in vitro anti-HAdV activity of

ganciclovir ophthalmic gel (0.15%) in common
serotypes currently inducing keratoconjunctivitis

Table | Overview of ocularinvolvementand clinical manifestations

with specific adenoviral serotypes?®10!2-143741.52.100.106.110

Ocular structure Clinical manifestations Subtypes involved

Results
* 50% cytotoxic concentration of ganciclovir was Adnexa Eyelid edema, lacrimal gland 1-5, 7, 8, 19, 37,
212 mg/mL or enlargement, nasolacrimal 53, 54

Significant inhibitory effect of ganciclovir on duct inflammation

adenoviral proliferation was found in all types in
dose-dependent manner petechial hemorrhages, 53,54
pseudomembranes

Multifocal punctate keratitis, 8, 19, 37, 53, 54
subepithelial infiltrates

Conjunctiva Follicles, hyperemia, edema, 1-5. 7, 8, 19, 37,

Conclusion
* Significant inhibitory activity against HAdV3, 4,
8, 19a and 37 which induce EKC

» Possible candidate for the treatment of HAdV
keratoconjunctivitis
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Off-Label Medication Use

Povidone lodine (Betadine 5%)

FDA-approved for:
é"‘é"t"ﬁ;ﬁ;; 50, « Periocular region preparation and irrigation of the ocular
Sterile Opit —pumpac surface and used for the prevention and treatment of
Prep Soluc— skin infections and the treatment of wounds

(povidone-iodine ophthalmic sol

MOA: Free form iodine rapidly penetrates microbial cell
membranes and oxidizes proteins, nucleotides and
fatty acids in the cytoplasm and cytoplasmic
membrane.

Flush eye thorou
sterile saline soll
each use.

r Off-label uses identified in the literature:
1°FL. Oz | : * Adenoviral keratoconjunctivitis
‘ » Epidemic keratoconjunctivitis (EKC)
* Pharyngoconjunctival fever (PCF)

Treatment of EKC with 2% povidone-iodine

J Ocular Pharm Therapeutics (2012) 28(1):53—58\
Methods

* PVP-lwas applied to the affected eyes QID x 1wk. Data collection included history, symptoms and signs at the initial
presentation and at Twk. Main outcomes were the recovery rate within a week of treatment and drug tolerability.

Results
61 participants completed the study with bilateral EKC in 40 participants (66%)
Application of PVP-I was sustained until recovery or completing a 1-k trial in 79%
Time elapsed before treatment was 2.1 days and recovery rate within 1-wk of treatment was 77%
+ 28 participants (46%) recovered within 1-week after the onset
No severe ocular or systemic adverse effects were reported related to this treatment

Conclusions
 Successfully relieved ocular discomfort from EKC in 79% of the study group within 1-wk

) ! Second Quartile Povidone-lodine RCT for
Qrganism Medication Mean (SD) Minimum (Median) Masximum q . R .
Infectious Conjunctivitis in

Bacteria Povidone-I 9.0 3.7) 7 22 Children (2022)
Antibiotic 8.6(2.7) 7 15 * 1.25% povidone-iodine
Chlamydia Povidone-| 14.2 (3.8) 14 21 * Is this dose-dependent?
Antibiotic 14.5 (4.6) 14 21
Virus Povidone-| 8.8 (2.8) 7 18
Antibiotic 9.0 (3.0) 7 19

12
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Off-Label Medication Use

Topical Azithromycin (AZasite 176)

FDA-approved for:
» Bacterial conjunctivitis
+ 15t commercially available ophthalmic formulation of azithromycin

MOA: Interferes with bacterial protein synthesis by binding to the 50s
subunit of the ribosome inhibiting translation of mRNA

Off-label uses identified in the literature :
* Blepharitis
+ Decreases pro-inflammatory mediators + MMP-9 inhibition

* Proprietary mucoadhesive delivery system (DuraSite ®)
+ Stabilizes and sustains ocular surface release
» Solubilizes drug at a high concentrations
» Slows the drug loss by predictable release over time

Efficacy of topical azithromycin ophthalmic solution 1% in the treatment of
posterior blepharitis

Adv Therapy (2008) 25:858 \

METHODS
+ 21 patients diagnosed with posterior blepharitis were . ) . .
randomized to receive either azithromycin plus warm Comparative St.udy between ?OP'cal azithromycin
compresses (‘] O) or compresses alone (‘] ‘]) versus Conventlonal therapy in treatment Of
posterior blepharitis causing DED (2079)
+ All patients: Compresses to each eye for 10min BID x 14d Secomd Vi Avithromein group_|Conventional group_| T
Second Visit No.= 30 No.= 30 ‘est valuer | Povalue | Sig.
+ Treatment group: Azasite BID x 2d then QD x 12d Symptoms — — —
Forcign body sensation iy ALELI £ 1452 | oas2 [
RESULTS ,T:m:w:ﬂu ] [fu: 79 ] l‘l)+|| 77 3 149 0036
Range 0-3 0-3 -
* Azasite group demonstrated significant improvements - ST TR TETTOeT = oo T
. - 2.2 0.3
in MGD as compared to compress group T £ 0.5 TRO =076 o oo | s
+  MGD resolved completely in 3 patients and MG —_— —
. . . Vision fluctuation 2.010 049 5
secretion returned to normal in 2 patients : LEF) 02 . . :
" Azithromycin group | C BIOUD [ alues | Pevaiue | Sig,
* Higher percentage of patients in the Azasite group rated St o= 30 bo.= 30 binkioil kit
overall symptomatic relief as excellent or good id hyperemia e EI0£03 261 | oonn | s
CONCLUSION ollareties Rl BELEA SR 1336 | 0087 |Ns
) f 0-3 0-3 ul
+ Azithromycin ophthalmic solution in combination with ) i LT 203225 1227 | 0225 |Ns
warm compresses provided a significantly greater “onjunctival hyperemia ; i e 223 | 00w | s
clinical benefit than warm compresses alone Frothy dlscharge S PO b5t | o5t | NS

37

13
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Off-Label Medication Use —
Topical Azithromycin (Azasite 1%)

JUNE 17, 2015
Merck to pay $5.9 million for misleading marketing of pink eye drug

NEW YORK (Reuters) - Merck & Co Inc has agreed to pay $5.9 million to resolve claims that
a former unit fraudulently promoted a drug used to treat pink eye for unapproved
purposes

« While the FDA had approved AzaSite for treating bacterial conjunctivitis, Inspire sought
more revenue by marketing the drug for the non-approved treatment of another eye
condition, blepharitis, according to a lawsuit

» From 2008 through May 2011, Inspire misleadingly marketed to doctors purported
anti-inflammatory properties of AzaSite that were not supported by substantial
evidence or clinical experience

* Marketing caused doctors to prescribe AzaSite for uses not covered by federal
healthcare programs, which paid millions of dollars in false claims

|

g Anti-inflammatory / Immunosuppressant
Peer-Reviewed - Prednisolone acetate (Pred Forte 1.0%)

Off-Label ® Difluprednate (Durezol 0.05%)

. . » Topical NSAIDs
. Medlcatlons * Cyclosporine (Restasis 0.05%)

> (Cequa 0.09%)

~ -

- >,
. 7 - ‘ b4 - A > LB WS \
\ ‘/;/’I#.,P”—‘t% 3 r \~\.\\
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Off-Label Medication Use
Topical corticosterolds

Durezol

Corneal Penetration Paradigm
* Acetate > Alcohol > Phosphates

Flarex

Fluorometholone  FML Forte 40 80 53 350

Alcohol

Dexamethasone Maxidex, 25 90 27 400

Sodium Decadron

Phosphate

Loteprednol Lotemax, 100 100 550
tabona Alrex

Rimexolone Vexol 25 NA NA 300

Medrysone HMS 4 NA NA 200

Pred Forte E‘_ 110 58

Acetate

Prednisolone Generic 4 5 33 600

Acetate

Prednisolone So-  Inflamase 4 NA NA 600

Forte

dium Phosphate

40

Off-Label Medication Use

Topical prednisolone acetate (Pred Forte 1%)

FDA approved for:

+ Inflammation of the palpebral and bulbar conjunctiva,
< cornea and anterior segment of the globe
Prednisolone - 15U FDA label received in 1975

Scel:fal: el . MOA: Disrupt the inflammatory cascade by Vimmobilizing
phiha I.IIIC arachidonic acid, ?downregulating cytokine pathways
Suspensmn (including the VEGF), Istabilizing cell membranes
USP and mast cell granules, Yinhibiting leukocyte
interaction and slowing “diapedesis.

R only Emerging evidence of that corticosteroids also effect:

STERLE * Inflammatory gene expression
L  Angiogenesis
A SANDOZ . Ox:datu/_e stress

o Novars compary » Apoptosis

NDC 61314-637-05

~
S
S
\E‘
N
N

Off-label uses identified in the literature include:
* Moderate to severe dry-eye syndrome

15
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Topical 1% prednisolone lowers nerve growth factor expression in KCS patients
Ophthalmology (2016) 113(2):198-205

Methods
» Prospective, double-masked, comparative RCT utilizing 41 KCS patients

and 23 matched controls. Baseline tear NGF levels were measured using
ELISA

KCS patients received 1% prednisolone drops in one eye and 1%
hyaluronic acid drops in the other TID for 28 days

Results
+ KCS patients were found to have baseline tear NGF concentrations higher
than matched controls
* In KCS patients, prednisolone treatment for 28 days resulted in a
decrease in tear NGF levels, symptom scores and IC scores, whereas [B

» Measurements taken at both 14 and 28 days indicated that neither
prednisolone nor hyaluronic acid treatment affected TBUT or
Schirmer values.

Conclusion
* KCS patients showed elevated levels of tear NGF which were
decreased by treatment with 1% prednisolone

Ocular surface NGF may play an important role in ocular surface
inflammation processes associated with KCS

Off-Label Medication Use
Diflurprednate suspension (Durezol 0.05%)

FDA-approved synthetic steroid indicated for:
+ Post-surgical inflammation

MOA: Disrupt the inflammatory cascade by "immobilizing
NOC 006592007 [# arachidonic acid, ?downregulating cytokine pathways

i (including the VEGF), Istabilizing cell membranes

and mast cell granules, Yinhibiting leukocyte interaction and

~PDUREZOL % slowing diapedesis.

(diflupred: :
gt

* Emerging evidence of that corticosteroids also effect:
Inflammatory gene expression
Angiogenesis
Oxidative stress
Apoptosis

Off-label uses identified in the literature include:
« Iritis and uveitis with systemic association (Crohns and IBD)
* Central retinal ischemic conditions

16
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Difluprednate 0.05% versus Prednisolone Acetate 1% for Endogenous Anterior

Uveitis - Pooled Efficacy Analysis of W

Ocular Immun and Inflamm (2019) 27(3):484-496

Methods
* Patients received difluprednate alternating with vehicle or
prednisolone acetate for 14 days (8 drops/day in both groups),
followed by tapering from day 14 to 28. Al patients were i Al I O
observed until day 42. p——
ACells-3 -8.1+49 -924486 05
Results ACslls-7 1045.7 124572 0.4
+ Patients on difluprednate vs. prednisolone acetate were cleared of [ERsSICSERESTE-IX 133182 03
A/C cells on day 21 (71% vs 55%) ACels2t -102159 -13.3:82 03

ACells-28 -10.3£5.9 -13.2+8.2 0.3
ACells-35 -10.3£5.9 -13.218.2 0.3

Treatment withdrawals were higher with prednisolone acetate than [

difluprednate (20% vs 7%) AFlare-3 —0.8:0.9 ~0.9+0.8 0.3
AFlare-7 -1.2+08 -1.3109 0.8

Study discontinuation due to lack of efficacy was also higher with RS EEEE} S1osLe .

. . o o, AFlare-21 -1.7405 -1.941.2 0.5
prednisolone acetate than difluprednate (14% vs 0%) Al e o o

AFlare-35 -1.7+05 —2+1.2 0.4

Conclusions
* More difluprednate-treated eyes were quiet following 21 days
of treatment and much less likely to be withdrawn from the
study because of treatment failure
\

Off-Label Medication Use
Topical Non-steroidal Anti-Inflarmrmatorfm———

FDA-approved for:
* Pain and inflammation associated with cataract
surgery

MOA: Inhibition of cyclooxygenase
enzymes (COX-1 or COX-2) activity and
disruption in the synthesis of key
inflammatory (prostaglandins) and clotting

Sodom " (thromboxanes) mediators

€
. olution, USP
’ Ophthalmic 038 (e
PROLENSA Solution |

0.1% m.é;j} Off-label uses identified in the literature:

FOR TOPEAL PYTHALIAG U5¢ LY

i Y Allergic conjunctivitis and DES

st

pomyc IR - DME and CME

17
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Use of Topical Steroids and NSAIDs in the treatment of Diabetic Macular Edema
Invest Ophthal Vis Sci (2020) 61:4884

Methods Macula Thickness : Macular Cube 512x128

» Retrospective chart review of retina patients were collected for E=
both NPDR and PDR associated with macular edema. Data was ‘
collected at baseline, 1 month, and 3-6 months after initiation of
therapy. BCVA change, CMT on OCT and degree of retinopathy
were documented at each subsequent visit

Treatment failure was defined as worsening of CMT>20um or
involvement of alternate therapy options

Results

* 39 eyes met criteria
* 87% had 1-mo follow up
* 77% had 3-mo follow up

* 4-week CMT: 35% improvement / 35% worsened / 26% failed
* 3-month CMT: 40% improved / 23% worsened / 7% failed

Conclusions

» Viable alternative to intravitreal injections for those patients
who are either unable to or choose not to commit to
intravitreal injections in the treatment of DME

Use of Topical Steroids and NSAIDs in the treatment of Cystoid Macular Edema
Pred Forte 1% QID + Ketorolac 0.4% QID + Dorzolamide 2% TID x 4-12wks
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Off-Label Medication Use

Topical Cyclosporine (Restasis 0.05% + Cequa 0.09%)

FDA-approved for:
+ KCS and DES

MOA: Calcineurin inhibitors that binds to lymphocytes
preventing activation IL-2 which inhibits T-cell-
mediated immune response

Off-label uses identified in the literature:
For Topical Application Uveitis

in the Eye

’w w Post—'surglcal drypess N : 5

B il Atopic keratoconjunctivitis / vernal keratoconjunctivitis
fiod -0 M . . 5

g [t Free Ry only PKP rejection prevention

= Thygeson'’s keratitis
Superior limbic keratoconjunctivitis (SLK)

Herpetic stromal keratitis

Topical cyclosporine-A versus prednisolone for herpetic stromal keratitis: RCT
Acta Ophthalmologica Vis Sci (2019) 97(2):194-2198

Methods
» 38 eyes of 33 HSK patients were randomly assigned
« 2% Cs-A
» 1% prednisolone acetate
+ All subjects received oral acyclovir 400mg BID
Slit-lamp examination, Pentacam, BCVA and IOP were
evaluated at the first visit and 14 and 30 days after the
treatment.

Results
+ Within-group analysis revealed significant improvement of
cornea optical density after 30d treatment in both groups

No significant difference between groups regarding
corneal opacity resolution was identified

BCVA logMAR significantly improved in both groups after
30d of treatment and analysis between groups did not
show a significant difference of BCVA improvement

Conclusions
* Cs-A 2% and prednisolone acetate 1% topical eye drops
are effective for treatment oj HSK
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Mucolytic agents (acetylceysteine)

Peer-Reviewed : Anti-Glaucoma
Off-Label * a-adrenergic Agonists

. . » Carbonic anhydrase inhibitors
Medications . Beta-blockers

* Prostaglandin analogues
* Rho-kinase inhibitors

.
D =
e C— — L

T

Off-Label Medication Use

Mucolytic Agents (Mucomyst** 10% or 20%)

FDA-approved as:
* Mucolytic agent in bronchiopulmonary conditions

MOA: Decreasing free radicals and inhibition of inflammatory

1LDS
e factors

MOORF
()

**NAC is thought to increase GSH concentrations by
replenishing intracellular cysteine levels

Off-label uses identified in the literature:
+ Vernal and giant papillary conjunctivitis

* Filamentary keratitis

* Reduction in pterygium progression

**Prepared for topical ocular use by your friendly
compounding pharamcist
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Effect of N-acetylcysteine in conjunctival pterygium

IOVS (2019) 60:6247
Methods \

+ 15 eyes with primary pterygia undergoing surgical excision and
were divided into 3 groups:
+ Group I: Treated with NAC 600mg orally
» Group II: Topical application of NAC 10%
* Group lll: Control without treatment

Results

* Group I: Abundant goblet cell hyperplasia, epithelial
lymphocytic exocytosis with perivascular stromal
infiltrate and scarce solar elastosis

* Group llI: Pterygia showed little goblet cell hyperplasia,
exocytosis, little elastosis or perivascular infiltrate

» Group lIl: Hyperplasia, perivascular infiltrate, moderate goblet
cell hyperplasia and all had elastosis

Conclusions

* NAC ocular instillation reduces the inflammatory, epithelial
hyperplasia and development / recurrence of pterygium
useful in the therapeutic management

—

Off-Label Medication Use

Alpha-Adrenergic Agonists (Apraclonodine)

FDA approved for:

» Postsurgical IOP control in patients following argon laser
trabeculoplasty, argon laser iridotomy or Nd:YAG posterior
capsulotomy

NOC 00¢
Alcon

Iopidine MOA: Reduction of aqueous flow via stimulation of the
alpha-adrenergic system

Off-label uses identified in the literature:
+ Mild ptosis
+ DDx of Horner's syndrome
* Weak direct action on a-1 receptors with minimal to no
clinical effect on normal pupils
* Horner's patient have a-1 receptor denervation making
the pupil dilator hyper-responsive to apraclonidine

.
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Upper Eyelid Response to Topical 0.5% Apraclonidine
Ophthal Plast Reconstr Surg (2018) 34:13-19

Methods
100 self-reportedly normal subjects received a 1-time
administration of topical 0.5% apraclonidine in each eye
Digital photographs taken at baseline, 30 and 45 minutes
following apraclonidine instillation

Results

» Mean increase in i-marginal reflex distance post-administration
of 0.5% apraclonidine was +0.70 = 0.60 mm after 30 minutes
and +0.68 + 0.59 mm after 45 minutes.

Of the 200 total eyelids in 100 subjects
* 91% had i-marginal reflex increase at 30 minutes

Of the 100 subjects
* 85% had i-marginal reflex increase
* 4% had bilateral decrease
* 11% had unilateral increase with contralateral decrease

Conclusions

» Topical apraclonidine may be a useful off-label alternative
treatment for mild upper eyelid ptosis and in eyelid
asymmetry

Off-Label Medication Use

Alpha-Adrenergic Agonists (Brimonidine)

FDA approved for:
* |IOP reduction in patients with primary open-angle
glaucoma or ocular hypertension

MOA: Reduces aqueous humor production and
stimulates aqueous humor outflow through the
uveoscleral pathway

Off-label uses identified in the literature:

» Glare

» Conjunctival hyperemia

* Reduction in ischemic injury following RVO and CSME
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Effect of brimonidine tartrate 0.15% on night-vision difficulty and contrast
testing after refractive surgery

Cataract & Refractive Surg (2008) 34(9):1538-1541

Methods

* 6 patients with significant night-vision complaints S/P refractive
surgery were enrolled in this study after other treatable causes of
night-vision difficulty were excluded

LCVA was tested at photopic and mesopic luminance levels, with
and without a standard glare source

Results
+ After 1-hour: Patients had significant improvement in LCVA, LCVA §
with glare and CS.

Pupil Size {mm)

After 1 month: All 6 patients reported subjective improvement in
night vision with significant difference in mesopic LCVA with and y
without glare Baseline  30min

Mean pupil size before brimonidine 0.15% was 6.0+ Tmm and
1 hour after instillation had decreased to 4.5+ Tmm

Conclusions
» Improved contrast sensitivity and acuity and decreased
night-vision difficulty

Off-Label Medication Use
Carbonic Anhydrase Inhibitors (Dorzolamide 2%)

FDA approved for:
» Treatment of high IOP due to open-angle POAG
or OHTN

NDC 0591-2481-79

Sterile

Dorzolamide
HCI ophthalmic
solution, USP

, MOA: Catalyzes the reversible reaction involving
Dorzolamide Equivlent : the carbonic anhydrase isoenzyme and

(Dorzolamide HCI 22.3 mg/mL) 1
- slowed Na?* fluid transport

o Off-label uses identified in the literature:
e solution  CME related to RP. Usher'’s, choroideremia and
oL chemotherapy toxicity

Rx only x CSC
P e

FOR USE IN THE EYES ONLY
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Topical carbonic anhydrase inhibitor efficacy in reducing duration of chronic CSC
TVST (2020) 9(13):6

Methods \

+ Prospective, intervention study of patients with chronic CSC
of at least 3 months duration . 5

+ Controls were observed without active intervention ey " e

+ Treated cases utilized topical dorzolamide for 3 months

A Baseline

\"’ﬂ@
T Baseline
« Study end points were change in CMT, change in BCVA and  ® 1 mth on CAI

proportion of eyes achieving complete resolution of SRF =

Results
+ Topical CAl had greater CMT reduction (-146um vs. —45um) c
compared to observed controls at 3 months ;

Higher proportion of topical CAl achieved complete SRF
resolution compared to controls (78% vs. 40%) at 3 months
» BCVA at 3 months was similar in both groups

D . 3 mth on CAl

Conclusions
+ Topical CAl resulted in more rapid reduction of CMT
compared to observation

s .
———

4 mths; on CAl

» Topical CAl may be a viable treatment option for patients
with chronic CSC

Off-Label Medication Use

Beta-blockers (Timolol 0.5%) .

FDA approved for:

* Treatment of elevated IOP in patients with OHTN
NI.').C 61314-227-10 or POAG
Timolol
Maleate ) MOA: [3-2 receptors blockade in the blood
Ophi!lulmlc vessels leads to a decrease in peripheral
Esq:vlaﬂlggmglsp vascular resistance reducing blood

Maleate 6.8mg/mL pressure and likely decreases the secretion of

0.5% aqueous humor in the eye
R, only

STERILE

1omL ‘ Off-label uses identified in the literature:
_‘ A * Migraine management
E aIOx t | * Pediatric hemangiomas
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Timolol eye drops in the treatment of acute migraine attacks: Randomized
crossover study

JAMA Neurology (2018) Z5@),1538-1541 ————

Results
+ Initial enrollment of 26 established migraine patients
» 2 hours post-instillation: Bl befors Irestnent
* 78% of migraines had a severity of none or mild After treatment
compared to 57% with placebo.

Subject-rated overall effectiveness of timolol 0.5% was

2.4 out of 4 compared to 1.4 out of 4 with placebo

40% patients found B-blockers very effective while only
4% of placebo patients did

Median pain score

Conclusions
Topical timolol 0.5% is an effective abortive treatment for
some patients with migraines

Timolol Placebo
Treatment

Instillation OU at the first sign of an
aura or migraine and a second set within 15 minutes

Off-Label Medication Use

Beta-2 blocker + CAl (Timolol 0.5% + Dorzolamide 2%)

™ FDA approved for:
e » Reduction of elevated IOP in POAG or OHTN who are

insufficiently responsive to beta-blockers.
0.5%

Timolol

MOA: -2 receptor blockade leads to a decrease in
peripheral vascular resistance reducing blood
pressure and likely decreases the secretion of
aqueous humor in the eye PLUS catalyzes the
reversible reaction involving the carbonic anhydrase
isoenzyme and slowed Na?* fluid transport

(DORZOLAMIDE HCI &
TIMOLOL MALEATE)
Sterile Ophthalmic solution

Off-label uses identified in the literature include:
* Reduction of persistent exudation in nvAMD and DME
* Full-thickness macular holes
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Effect of adjuvant topical dorzolamide-timolol vs placebo in nvAMD - RCT
JAMA Ophthalmol (2020) 138(5):560-567

Methods \

* Multicenter, clinical trial of 50 nvAMD patients with
persistent exudation despite intravitreal anti-VEGF injections

+ Patients were randomized to use dorzolamide-timolol or
artificial tears for the study duration

Results

+ 27 patients assigned to dorzolamide-timolol and 23
assigned to placebo were analyzed for the primary outcome
Mean age was 78 years and mean baseline logMAR VA was
0.36+ 0.3

Dorzolamide-timolol vs at 3 months:
* Mean change in CFT:  -37+54umvs

*  Maximum PED height: -39*65um vs

* logMAR BCVA change: -2.5%5vs

Conclusions

» Dorzolamide-timolol in patients with nvAMD with
persistent exudation resulted in anatomic but not BCVA
improvements

—

Off-Label Medication Use

Rho-kinase Inhibitor (Netarsudil 0.02%)

FDA approved for:
* Reduction of elevated IOP in patients with POAG or
OHTN

MOA: Believed to reduce IOP by increasing the outflow of
aqueous humor through the TM

Off-label uses identified in the literature:
+ DME management
» Corneal endothelial dysfunction (Fuchs dystrophy)
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Case Series: Novel Utilization of Rho-Kinase Inhibitor for the

Treatment of Corneal Edema

Cornea (2021) 40(1): 116-120

Methods

* 4 patients presenting with visual complaints from corneal edema secondary to endothelial
cell dysfunction were treated with topical netarsudil one drop daily in the affected eye

T
* Corneal clearance observed in:
* Peripheral edema in the setting of iridocorneal endothelial syndrome
after 4 week use

Edema in the setting of early penetrating keratoplasty graft failure
after 2-week use

Edema in the setting of chronic penetrating keratoplasty graft failure
after 4-week use

Conclusions
+ Addition of topical rho-kinase inhibitor (netarsudil) can result in corneal clearance in
variety of cases of endothelial cell dysfunction
* Use of ROCK inhibitor eye drops as alternative to graft surgery for certain
forms of corneal endothelill disease

Oral Medications
Doxcycycline*
Atorvastatin
Prednisone (bioequivalency)
Metformin
Lisinopril
Sildenafil
Levodopa / Carbidopa
Minocycline

Peer-Reviewed Mognesiin

Selenium*

Off-Label P
Medications | Siomum: .

Acetyl hexapeptide-4 (argireline)
0-3 FA*

MacuHealth*

VitreousHealth*

Ibuprofen + Acetaminophen*
ParaSym Plus Eyes
N-acetylcarnosine (Can-C)
Lanosterol

NuSkin NuColour Nutriol
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Off-Label Medication Use

Oral Doxycycline B .

FDA approved tetracycline-class antimicrobial indicated for:
Plague due to Yersinia pestis
Cholera caused by Vibrio cholera
Trachoma caused by Chlamydia trachomatis
Inclusion conjunctivitis caused by Chlamydia trachomatis
Syphilis caused by Treponema pallidum
Malaria prophylaxis

Doxycycline
CapSUIGS ribosomal subunit

50 capsules |
For oral use

MOA: Inhibits bacterial protein synthesis by binding to the 30S

Off-label uses identified in the literature:
Dry eye syndrome
Recurrent corneal erosion
Meibomian gland dysfunction
nvAMD

Oral Doxycycline Reduces the Total Number of Intraocular Bevacizumab
Injections Needed to Control nvAMD

Med Hypothesis Innov Ophthalmol. (2017) 32(1):44

Abstract

* Interventional case series of 28 consecutive patients
with nvAMD were treated for 4 months with Values
doxycycline 200mg QD (700mg BID) after the first
intravitreal bevacizumab injection in addition to
standard therapy

Age, years 755277
Sex, female:male ratio, n (%) 12 (54.5%):10 (45.5%)
Initial lesion size, disc diameter 1.25 + 0.65

After 12 months of follow-up, total number of Initial visual acuity score - 28522257

injections, foveal thickness and visual acuity were Initial thickness of the foveal central portion, m
compared to those at baseline and of similar studies  KEEEENERSIIENC 7922 16.89 (P =0.03)
Foveal thickness change, m 232.68 £ 69.25 (P < 0.001)
+ Co-treatment with doxycycline resulted in: Final visual acuity score 36.45 £ 26.66
Lower rates of intraretinal, SRF and leakage Final central foveal thickness, micrometer 212.45 +29.50
No new-onset Of macular hemorrhage Number of consumed doxycycline tablets 21265+75
<5 letter ETDRS reduction Total number of injections in 12 months 3.18 +0.79 I
Fewer injections (3.14 vs. 5.92)
Decreased foveal thickness

445.14 + 63.69

" based on Early Treatment Diabetic Retinopathy Study (ETDRS) charts

75
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Off-Label Medication Use

Oral Atorvastatin 40mg and 80mMg—————__

FDA approved for:
+ Risk reduction of MI, stroke and angina in patients with
multiple risk factors including CHD and CHF
Reduce elevated total-C, LDL-C, apo B and TG levels
. and increase HDL-C in adult patients
R T TN R
- = ® MOA: Competitively inhibits 3-hydroxy-3-methylglutary!-
Llpltor 40 mg coenzyme A reductase decreasing cholesterol
film-coated tablets g production in the liver and increasing LDL-C
Atorvastatin receptors

28 film-coated tablets
Calendar pack

- Off-label uses identified in the literature:
» Decreased AMD risk features
* Reduced progression of DR

*Consider adding Co-Q,
- Decreased muscle wasting in statin users

Effects of lipid-lowering agents on DR: Meta-analysis and

systematic review
Int'l J Ophthal (2018)11(2):287

METHODS
+ Search of PubMed, Embase and Cochrane Register of
Controlled Trials
O 10 endpoint = Progression Of DR Study or Subgroup sws.."f"'xm‘ sz::::l,?a(.1| Weight Mu.?ii.'fﬁf."" % CI Mu,g‘.\.s.:z?".l;sucl

ogression of DR (wor

+ 2%endpoints - Vision loss / DME / hard exudates 004 0

RESULTS

* Results revealed that lipid-lowering drugs were associated
with reduced risk in DR progression [OR=0.77] and may
have protective effect on DME compared to placebo

CONCLUSION

+ Lipid-lowering agents show a protective effect on DR
progression and might be associated with reduced risk
in the development of DME
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Off-Label Medication Use

Oral Metformin 2 -

FDA approved as an:

* Antihyperglycemic agent which improves glucose
tolerance in patients with type 2 diabetes lowering
both basal and postprandial plasma glucose

MOA: 1) Decreases hepatic glucose production
Metformin 2) Decreases intestinal absorption of glucose
3) Improves insulin sensitivity by increasing
I?fb|e§5d A peripheral glucose uptake and utilization
etformin hydrochioride
© 4 film-Coated Toblets Off-label* uses identified in the literature:
nvAMD mitigation
GA mitigation
Diabetes prevention
Stargardt disease*
- ClinicalTrials.gov Identifier: NCT04545736
- Estimated completion date: Aug 2026

Association Between Metformin Use and New-Onset /CD Coding of
Geographic Atrophy
IOVS (2024) 65(23) https://doi.org/10.1167/iovs.65.3.23

Methods

« Case-control study of patients ages >60 year with new-onset GA
were matched by age, region and HTN to a control With Diabetic Retinopathy Without Diabetic Retinopathy

* Multivariable regression, adjusting for AMD risk factors, was used
to calculate odd ratios

Any Metformin

Results
« ldentified 10,505 cases with GA and 10,502 matched controls
without GA
« With diabetes: 1149 cases and 1277 controls

271-600 g/2y
» Without diabetes: 7611 cases with GA (0.4% used
metformin) and 7608 controls (0.8% used metformin)

601-1080 g/2y

Conclusions
+ Metformin shows promise as a noninvasive, alternative agent
to prevent the development of GA

'
'
L
'
'
'
'
1
'
'
'
T
'
'
'
i
1
'
'
1
'
P
'

>1080 g/2y

1.0
Odds Ratio
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Association of metformin use with risk of newly onset neovascular

AMD development T o .

Retina (2022) 10: 1109 7 i —

Methods

» Case-control study of 86,930 subjects with new
diagnoses of NnAMD and 86,918 matched controls
using multivariable logistic regression

Subgroup analysis of 22,117 diabetic cases and 21,616
diabetic controls was also performed

Results
* Metformin use was associated with reduced OR (0.95)
of developing nAMD in full sample and diabetic

AMD-free probability

cohort Subgroups Cases followed Incident cases HR (95% C1)
Never users 13303 639 Reference

In the diabetic cohort without DR, reduced OR was Fortie L e 2 A0 0.%:137)

observed at 24-month cumulative doses of 300g, | Tertile 111 4529 129 046(038:0.56) |

630 d 1080 ogrank p-value: <.000T Censor

g an 9 0.90 i } i J ‘

Conclusiong 0 6 12 18 24 30 36 42 48 54
«  Metformin use was associated with reduced OR of Follow-up time (months)

nAMD, particularly in patients without DR IM“Q?\;’":{:’} 13303 13303 13303 13303 12499 11709 10906 10168 9430 8645

ertile 1386 138¢ 1386 1386 974 509 3058 2654 951 18

3545
43

Tertile 11 1388 1388 1388 1388
4529

1330 4229 3070 3832 3]
Tertile 111 4513 4478 1449 415 51 126,

82

Off-Label Medication Use
IM semaglutide (Ozempic) / Oral semaglutide (Rybelsus)

| wegovy”
& (semaglutide) '”'"“"’"_ FDA approved as an:
L=l Ozempic * GLP-1 (Glucagon-like peptide) agonist to lower blood

sugar levels in Type 2 diabetes

MOA: 1) Increases insulin release
2) Decreases appetite and signals feeling of

o< 016543073 e
RVBELSUS® 7 mg fullness

(semaglutide) Tablets
7

e ﬁ"‘;;f@ﬁ Ap— Off-label* uses identified in the literature:

Onel e ctly tremagluside} Tablets * Risk reduction in new onset POAG
14 mg

Rx only

DISPENSE WITH
MEDICATION GUIDE
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Glucagon-like peptide 1 receptor agonist use is associated with

reduced risk for glaucoma F D . S

Br J Ophthal (2023) 107(2):215-220

Methods

* Retrospective cohort initiated new GLP-1R agonist was
matched to patients who initiated a different class of oral
diabetic medication.
Multivariable Cox proportional hazard regression model of
association between GLP-1R agonist exposure and a new
diagnosis of primary open-angle glaucoma, glaucoma suspect
or low-tension glaucoma

. ] Vascular dysfunction
b s i ). Regulates retinal capillary tone, E
Results i 1 s sabi o L 5 9
i I ‘\.nm ase

* 1961 new GLP-1R agonists sujects matched to 4371 controls
* 10 (0.51%) glaucoma diagnoses present in GLP-1R agonist

cohort compared with 58 (1.33%) in the controls
i Gii‘:lctllc:_:nga
Miller glia revents reactive gliosis, e.g.
dysfunction of mmlh

Conclusions

CCE R TEE TP R R PR P T T I R R )

D e o eP ®» P P s PG aP oo e s

* Findings support further investigations into the use of GLP-1R e

agonists in glaucoma prevention

Off-Label Medication Use

Oral Lisinopril T ——

FDA approved as an:
 Antihyperglycemic agent which improves glucose
tolerance in patients with DMII lowering both basal
and postprandial plasma glucose
prehaiae - MOA: Inhibits ACE resulting in the suppression of the
Lisinopril = renin-angiotensin-aldosterone system leading
Tablets USP : to decreased vasopressor activity and to
: decreased aldosterone secretion activity and to
decreased aldosterone secretion

Each tablet contains
lisinopril USP

BEE WS F

Reonly o Off-label uses identified in the literature :
kel * Decreased DR progression
» Migraine prophylaxis
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Effect of lisinopril on progression of retinopathy in normotensive people with

type 1 diabetes
Lancet (2008) 351(9095):28-31
N ——
Methods
« 2-year randomized double-blind placebo-controlled
trial, baseline retinal photographs were compared to Larsen et al*!
follow-up (24 months) in patients aged 20-59 in 15
European centers. Patients were not hypertensive and
were normoalbuminuric or microalbuminuric Chase et al*®

Findings
+ Proportion of patients with retinopathy at baseline was Ravid et all’
65% in the placebo group and 59% in lisinopril group

Retinopathy progressed in 13% of lisinopril patients )
and 23% of placebo patients on placebo (OR: 0.50) This study

Lisinopril also decreased progression to
proliferative retinopathy and reduced retinopathy
incidence

eta-analysis

Interpretation
* Lisinopril may decrease retinopathy progression in
patients who have DM type 1

Off-Label Medication Use

Topical Ivermectin 1%

FDA approved for:

» Strongyloidiasis caused by nematode parasite
Strongyloides stercoralis

* Onchocerciasis caused by nematode parasite
Onchocerca volvulus

~ Ivermectin Cream

Proposed MOA:

: Binds selectively with high affinity to
'Ve""ec'eam glutamate-gated chloride ion channels in
invertebrate muscle and nerve cells resulting

in cell membrane hyperpolarization, paralysis

and death of the parasite

Off-label uses identified in the literature**:
 Demodex and associated oculocutaneous rosacea
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Magnesium
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Efficacy of Topical Ivermectin 1% in the Treatment of Demodex Blepharitis
Cornea (2022) 41(4): 427-434

Methods
+ 102 patients with symptomatic Demodex blepharitis
were divided into 2 groups in retrospective case—
control study
+ Test group (n=51) applied topical ivermectin 1%
cream on the eyelashes for 15 minutes once
WEEIY

AN

Results
* Mean follow-up periods of the ivermectin and control
groups was 15+9 weeks A ———
» SPEED score and eyelid debris grade were significantly t -0 Control
improved in both groups during the follow-up
* Eyelid redness/swelling and telangiectasia
were significantly improved in the ivermectin
group but not in the control group

-
h
]

Conclusions

» Use of topical ivermectin 1% cream 15min 1X/wk had
significantly improved symptoms, ocular surface
staining, eyelid debris, redness/swelling, and
telangiectasia as compared with eyelid hygiene alone

SPEED score (0-28)
s
=

i
=

— Baseline Posttreatment

Off-Label Medication Use

Magnesium B -

Supplement not regulated by FDA

atomic

number 12 [24304,24.307] |

AN MOA: Cofactor in >300 enzymatic pathways that
ym”\ Mg R Wg"' B regulate protein synthesis, muscle and nerve

cotiursion —_| - o N funct[OIj, blood g.lucose control, and blogd pressure
name ——| magnesium #20°G (88°P regulation. Required for energy production, oxidative
phosphorylation, and glycolysis.

atomic weight

[[] Akaline-earth metals — Solid

® Hexagonal . Strongly basic

Off-label uses identified in the literature:

* Reduction of benign myokymia
* Muscle cramps
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Will Hypomagnesemia Induce Benign Eyelid Myokymia?
Korean J Health Promotion (2021) 21(4):129-133

Methods \

Cross sectional study on 72 patients with myokymia and 197
controls

Investigated fatigue, sleep quality, alcohol, smoking, caffeine
use, and exercise data by interview

Laboratory data including magnesium, calcium, phosphate,
thyroid hormone in serum

Table 1. Demographics and laboratory findings of study subjects

Myolym;

Results

« Demographic characteristics between the patients with
myokymia and controls showed no significant differences in
age, gender, smoking, and alcohol history.
Fatigue and poor sleep quality were significantly higher in
the myokymia group than control group

Conclusions
» Eyelid myokymia was not related to the serum magnesium
level nor was TSH, free T4, calcium or phosphate

Only fatigue, sleep quality and caffeine intake showed
relationship with eyelid myokymia.

Off-Label Medication Use

Selenium B -

Selenium Supplement not regulated by FDA

atomic - atomic weight

Puember 34 78.96

{  acid-base properties

. St MOA: Required for antioxidant function and
a0 Se BB e metabolism of thyroid hormones responsible

B L for conversion of T4 to T3 and stability of TSH
production in the hypothalamic-pituitary axis

physical state
at 20 °C (68 °F)

name —

selenium

[[] other nonmetals — Solid

® Hexagonal O Strongly acidic

Off-label uses identified in the literature:
* Proptosis reduction in thyroid eye disease
» Cognitive function in MCI and AD

100
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Effects of Selenium Supplementation in Patients with Mild Cognitive

Impairment or Alzheimer’s Disease: S Review and Meta-Analysis
Nutrients (2022) 14(15):3205

Abstract

+ Elevated levels of oxidative stress likely aggravate
Alzheimer's disease (AD) B Se+ multivitaming{(Souvenaid)

[l Se+probiotic

Selenium exhibits antioxidant and anti-inflammatory g‘” rirr']”m\’ilt?f{“” E]Zo”rfl‘#ﬁl':) ;
activity with 4 Se, zinc sulfate and primula o

1350 scientific papers were collected, ~
* 11 papers were included in systematic review a
» 6 of these were used in meta-analysis

Studies that evaluated only Se supplementation <
observed an improvement in Se levels, [ Bl Souvenaid for Alzheimer's disease
glutathione peroxidase (GPX) activity and in \M“LU“ Cochrane Database Syst Rev (2020) 12(12)

cognitive tests in MCI patients FNUTRICIA » Two years of treatment with Souvenaid

Souvenaid‘“’ probably does not reduce the risk of

Improvement in Se levels and MMSE scores were progression to dementia in people with
observed in AD patients prodromal AD

Supplementation of Se plus other nutrients resulting g

in improvement in cognitive tests was observed in = 1 e

both AD and MCI patients —

102

Off-Label Medication Use

L-lysine 3 e
Supplement not regulated by FDA

Proposed MOA:
HSV cells synthesize higher levels of
arginine and lower levels of lysine than
human host cells. Increasing cellular lysine
concentrations disrupts HSV's balance
between lysine and arginine and inhibits
viral replication

Off-label uses identified in the literature :
* Adjunctive herpes simplex virus prophylaxis

104
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L-lysine: Antagonism with L-arginine in controlling viral infection.
British Journal of Clinical Pharmacology (2022) 88 (11):4708-4723.

DNA Virus
Abstract Herpesvirus @
Adenovirus Attachment, Decapsidation

« Antiviral therapies are not yet able to interfere with Kt eorption S
a latent virus o
+ During infection or viral reactivation, they
interfere with the virus adhesion/fusion and
viral protein formation
L-lysine contributes to the inhibition of these A
phases by antagonizing arginine, an essential Release 4
amino acid for some herpesviruses

+

Protein <= Replication
Synthesis —a——p Assembly

Study Risk Ratio
or Subgroup Weight  M-H, Random, 95% CI

<2000mgid
c

Concurrent use of lysine and acyclovir in the
treatment of keratitis may have beneficial results by
competing with endogenous or exogenous
arginine

Subtotal (95% C1)

2000-4000¢

1.00 (0.8, 1.14]
1.04[0.95, 1.14)

Dosages range between 1500-3000mg/d —
1107511

No observed adverse effect level in healthy
human subjects identified at 6000 mg/d. % 1020096, 1.08

105

Off-Label Medication Use

AREDS? Formulation T ——

New Size Supplement not regulated by FDA

BAUSCH+LOMB

PreserVision. Proposed MOA:

Eye Vitami . . . .
& Mineral Supplement AREDS?2 high-dose antioxidants and zinc

PATENTED

il may slow the progression of AMD in part through

the attenuation of endothelial inflammatory
events within the choroid and may affect both
angliogenesis and endothelial-macrophage
Interactions

Based on
The ONLY Clinically
Proven Formula*

oo Now Off-label uses identified in the literature:
180 210 %1 X B e e

* |[MT2 treatment

107

37



Off-Label AREDS 2 Supplementation for the Treatment of Macular
Degeneration in Non-Proliferative Ingectasia
Clinical Ophthalmology (2021).15:1133 .
Methods ‘

Single-center retrospective, comparative study of 82 IMT2

eyes treated with AREDS2

Non-comparative arm (42 untreated eyes)

Comparative arm (27 AREDS?2)
19 outcomes were BCVA and OCT characteristics at 24 mos

Results
* BCVA mean difference was greater for untreated eyes @
24mos

* Untreated eyes had worse BCVA @ 24mos
* Increases in EZ loss among untreated eyes were only
significant for eyes with worse baseline BCVA

Conclusion

* Off-label AREDS2 supplementation in non-proliferative
IMT2 may prevent anatomical and visual deterioration
in a subset of eyes

Off-Label Medication Use
Chromium —

Supplement not regulated by FDA

Proposed MOA:
Essential nutrient involved in the metabolism

. | @lfEerriemenis of glucose and serum lipoproteins
B * Increased insulin binding to cells
EIHR(_)_I:SIUM * Increases insulin receptor density
 Activation of insulin receptor kinase leading to
enhanced insulin sensitivity

Off-label uses identified in the literature:
* Adjunctive benefit in anti-VEGF therapy

9/5/2024
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Effect of Chromium in DME Management: Interventional Comparative Case Series
J Ophthalmic Clin Res (2021) 8:83

Methods

» Patients received the supplementation with (51) or without (39)
chromium and were followed for 6 months

* BCVA, CFT, HbA1c and the frequency of anti-VEGF were compared

Results

* BCVA improved significantly from baseline in all follow-up points in
both groups compared to baseline but was not significant
Analysis showed that the mean CFT reduction was not significantly
different between both groups in four follow-up visits.

Conclusions
* HbATC and the average number of IVB injections were
significantly lower in the chromium group

** Optivision capsule contained vitamin C (75mg), Vitamin E (12.5mg),
Lutein (10mg), Zinc (7.5mg), Chromium (50mcg), Selenium (35mcg) and
Vitamin A (50001U)

*Control supplement contained zero chromium

110

Off-Label Medication Use

Beta-carotene (provitamin A)

Supplement not regulated by FDA

Proposed MOA:
Antioxidant with significant efficacy against

‘:\'i.ILt]];[);i(;
Beta-

Carotene |

PROVITAMIN A

3,000 ooy |

the reactive singlet oxygen

» Scavenger of cell membrane lipophilic radicals

» Modulates oxidative modification of LDL

 Chelation of oxygen-free radicals inhibiting the
peroxidation of lipids.

§ RN selunm BN

Off-label uses identified in the literature:
» Treatment and prevention of recurrent chalazion
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Serum Vitamin A Levels in Patients with Chalazion
Med Innov Ophthal (2017) 6(3): 63-66
Abstract

+ 52 patients with chalazion and 55 control healthy subjects were further divided into four subgroups based on the type of
chalazion: single, multiple, primary, and recurrent

Average serum vitamin A levels in patients with chalazion in the age groups of 7-12 and 13-19 years were
significantly lower than in their control counterparts

Serum vitamin A levels in patients with recurrent, multiple chalazia were significantly lower than in patients with
primary, multiple chalazia and patients with a recurrent, single chalazion

Clinical Report: Correlation of Serum Vitamins and Chalazion
OVS (2022) 99(6): 540-543

Methods
180 subjects (90 patients with chalazion and 90 control healthy subjects) with an average age of 42 years

Results

* Mean serum vitamin A levels in patients with chalazion (0.54 + 0.15 pmol/L) were significantly lower than in their control
counterparts (0.60 + 0.15 umol/L)

+ Vitamin A deficiency in chalazion group (52.2%) was much higher than the control counterparts (28.6%)

Conclusions
* Low serum vitamin A was significantly associated with chalazion in children
*  Serum 25(0OH)D level exhibited no correlation with chalazion

Off-Label Medication Use
Argireline (acetyl hexapeptide=3)

Supplement not regulated by FDA

Proposed MOA:
Inhibition of neurotransmitter release due to
hexapeptide interference limiting SNARE
complex formation and stability
» SNAP-25 peptide

Off-label uses identified in the literature:
» Treatment of periorbital wrinkles and festoon
formation

9/5/2024
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Synthetic hexapeptide (Argireline) with antiwrinkle activity
Int J Cosmetic Sci (2022) 24(5): 303-310

Abstract
+ Botulinum neurotoxins (BoNTs) possess long-lasting
antiwrinkle activity

Skin topography analysis of hexapeptide 10%
on healthy volunteers reduced wrinkle depth up
to 30% in 30-day treatment

Argireline significantly inhibited
neurotransmitter release with a potency similar
to that of BoNT A,

Peptide did not exhibit in vivo toxicity nor primary
irritation at high doses

Findings support argireline as biosafe BONT
alternative

WEEK1 WEEK4 WEEKS

Off-Label Medication Use
Omega-3 FA .

Supplement not regulated by FDA*

Proposed MOA:

» Suppressing lipogenic gene expression, increasing beta
iy oxidation of fatty acids, increased expression of
_ , : lipoprotein-lipase and influencing total body lipid

ITIMATI
OMEGA

iy

accretion*

Inhibition of COX activity and its subsequent eicosanoid
production (leukotrienes and prostaglandins)

Inhibition of proinflammatory cytokines (TNF-e, IL-1, IL-6)

Off-label uses identified in the literature:
- DED
* Enhanced MP deposition
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Efficacy of Q-3 Fatty Acid Supplementation for Treatment of Dry Eye
Disease: Meta-Analysis of RCT
Cornea (2019) 38(5):565-573

Results [ Active supplement Placebo
» 17 RCTs involving 3363 patients were included

and compared placebo, Q-3 FA supplementation . '
decreased dry eye symptoms and corneal NaFl .
staining and increased the TBUT and Schirmer

test values. No evidence of publication bias was

observed, and sensitivity analyses indicated the
robustness of results obtained.

Total OSDI Score

Conclusions

* 0-3 FA supplementation significantly
improves dry eye symptoms and signs in
patients with DED

T T T
0 3 6

indings indicate that Q-3 FA supplementation Month
may be an effective treatment for DED No. of Patients 349 186 330 173 320 161 324 164
N Engl J Med (2018) 378:1681-1690

116

Off-Label Medication Use

MacuHealth 2 -

Supplement not regulated by FDA

Proposed MOA:
Preferential accumulation at Henle fiber
layer acts as short-wavelength, visible light
filter and potent anti-oxidant, free radical
scavenger at cellular level

MacuHealth

——————— Off-label uses identified in the literature
Serving Size 1 Softgel « |dentified link between MPOD

Amount per serving % D!
Lutein (L) 10 mg t
Meso-Zeaxanthin (M2) 10 mg t
Zeaxanthin (2) 2mg t

v

* Photostress recovery
1 Daily Value Not Established Y Glare disability
P — + Contrast sensitivity

igold Flower Extract, Yellow Beeswax,
orbyl Paimitate, d-apha Tocopheryl Acetate.
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The association between MPOD and visual function outcomes: systematic
review and meta-analysis

Eye (2021) 35(6):1620-1628 0332 =048 1 R=0a47

08

METHODS & ot /
* MEDLINE®, Cochrane, and Commonwealth of Agriculture Bureau S5, 3 gw L
abstracts databases were searched for correlations of MPOD and visual ‘
function in adults with healthy eyes at all timepoints and all designs.
Visual function outcomes reviewed included photostress recovery, 018 02 026 0 2 22 24 °o 8 9 10
contrast sensitivity, visual acuity, glare sensitivity/disability and dark Fomli s FAj o (o Macularvalume (i)
adaptation.

RESULTS
Meta-analysis of 22 publications, MPOD was significantly correlated
with:
Foveal CS with a spatial frequency of 7, 11 and 21 cpd
Foveal photostress recovery at 10 cpd and 16% contrast
Foveal glare disability at 460 nm

CONCLUSIONS

+ |dentified link between MPOD and visual function with
1) Photostress recovery
2) Glare disability
3) Contrast sensitivity.

118

Off-Label Medication Use

VitreousHealth 3 -

Supplement not regulated by FDA

Proposed MOA:
Antioxidative and antiglycation

VitreousHealt micronutrients may mitigate oxidative stress,

Eye Floaters Formuld

accumulation of nonenzymatic glycation
end-products and decreased vitreous
antioxidant capacity

I Off-label uses identified in the literature

erving Size: 1 capsule, Servings Per Container: o o Ps .

e oI T Reductton.of vitreous degenerqtton leading to
Zine TRl decrease visual discomfort and improved contrast

Vitamin C 40 mg 45% .
Grape Seed Extract 263mg  ** sens|t|v|ty
of which Proanthocyanidins 25mg  **
Citrus Fruit Extract 100mg **
of which Bioflavonoids as Hesperidin 60mg  **
L-lysine 125mg  **

119

43



9/5/2024

Dietary Intervention With a Targeted Micronutrient Formulation Reduces the

Visual Discomfort Associated With Vﬂreeus—Deﬁ' Egtion (FLIES)

TVST (2021) 10(12)

Methods
* 61 patients with symptomatic vitreous floaters were randomized to
consume VitreousHealth daily or placebo for 6 months
+ 1° outcome measure - Visual discomfort
* 2° outcome measures - BCVA, photopic CS and
quantitative vitreous opacity areas

Results

+ Active group reported a significant decrease in visual discomfort
from floaters and placebo group had no significant change in visual
discomfort

+ At 6 months:
+ Significant decrease in vitreous opacity areas in the active

group

* Significant improvement in photopic functional contrast
sensitivity in the active group

Conclusions

» Improvements in visual function of patients with vitreous floaters
after supplementation confirmed by the decrease in vitreous
opacity areas in the active group

Off-Label Medication Use
Ibuprofen + Acetaminophen —

OTC NSAID + Antipyretic regulated by FDA

Proposed MOA:
Ibuprofen
Ibuprofen + Non-selective, reversible inhibition of
T COX-1 and COX-2
= : Acetaminophen
» Reduction of COX activity through
prostaglandins synthesis inhibition

Off-label uses identified in the literature
* Opioid-equivalency analgesic
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Effect of a single dose of oral opioid and nonopioid analgesics on acute

extremity pain in the emergency deW

JAMA (2017) 318(17):1661-1667

Methods cq)

* RCT conducted at 2 urban EDs included 416 patients aged r%@%ﬁ%ﬁwmmﬂ Hydrocodone and Codeineand
21-64 years with moderate to severe acute extremity pain |[EEIEIEE

101 104 103 103

Primary end point: decline in score to 2 h 43(361049) 44(371050) 35(291042) 393210 45)
o - : 1 Baseline scare 8.9 (8.5t09.2) 8.7 (8.3109.0) 8.6(83109.0) 8.6 (8.2 t0 8.9)

* Participants (104/comb|nat|on analgesic group) rec_ewed Scoreat Lh 5.9(5.310 6.6) 55(49106.2) 6.2(5.6106.9) 5.9(5.2106.5)
+ 400 mg of ibuprofen and 1000 mg of acetaminophen s 4.6(3.9105.3) 43 (36105.0) 5.1(45105.8) 4.7 (4.0105.4)

* 5 mg of oxycodone and 325 mg of acetaminophen EREEIEN 2.9 (2.4 10 35) 31(261037) 2.4 (18103.0) 2.7 (2.11033)
y 5 Inig) of hydro;odone and 300 AIe) of ace,tammophen Ibuprofen and Oxycodone and Hydrocodone and Codeine and
« 30 mg of codeine and 300 mg of acetamlnophen Acetaminophen? Acetaminophen® Acetaminophen® Acetaminophend
No. of patients 101 104 103 103
N Female sex, No. (%) 54 (54) 50 (48) 51 (50) 44 (43)
» Of 416 patients randomized, (mean [age, 37+12 years, the EEUEIIEVRY 37 (11) 37(12) 37.(13) 37(12)
baseline mean NRS pain score was 8.7+1.3 Diagnosis, No. (%)

* At 2 hours, the mean NRS pain score decreased by: Sprain or strain 64 (63) 66 (64) 59 (57) 67 (65)

o 4.3 in the ibuprofen and acetaminophen group Extremity fracture 21 (21) 23(22) 21 (20) 24 (23)

* 4.4 in the oxycodone and acetaminophen group Muscle pain 8(8) 99 12(12) 74

Contusion 4(4) 3(3) 7(7) 2(2)
Other 44 303) 4(4) 33
Nonpharmacological ED interventions, No. (%)
Conclusions Elastic bandage 39 (39) 37.G36) 23(22) 36 35)
* No clinically significant differences in pain reduction at il 12(12) 20(19) 18(18) 10 (10)
2 hours among single-dose treatment with Cast 10((10) W@ 6/(6) 1 )
ibuprofen/acetaminophen vs. opioid/acetaminophen Ice 7@ 1 @) 10 (10) o)

Other

11 (11)

5(5)

15 (15)

16 (16)

—
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Off-Label Medication Use
Can-C (N-acetylcarnosine) and Lanosterol

Supplement not regulated by FDA

Proposed MOA:

L-carnosine is known to have an antioxidant effect
on the cataractous lens, so there is biochemical logic
for exploring cataract reversal or progression
- N-acetylcarnosine (NAC) can penetrate the
cornea where it is metabolized into L-carnosine

Lanosterol is an amphipathic molecule enriched in the
lens synthesized by a key cyclization reaction of a
cholesterol synthesis pathway

Off-label uses identified in the literature**:
+ Cataract prevention and reversal

125
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N-acetylcarnosine (NAC) drops for age-related cataract

Cochrane Database Syst Rev (2017) doi:10.1002 9493.pub?2
Results

Identified 2 potentially eligible studies from Russia and the US

1) Split into two arms:

* 6 months with 2-month follow-ups

+ 2 years with 6-month follow-ups
2) 4hm0nt(:1$ W'tlh a data collection point at the start and end of EHASIRFEVININIIN changes (improvement) in visual functions

thellilioy2onty Treatment group Visual acuity Glare radius
Total of 114 people were enrolled in these studies with subject |ERUEEEREIEAEE R Eash TR El
ages ranging from 55 to 80 years. Control group 0.90 £ 0.03 (n = 36) 1.53 +0.07 (n = 36)
; . . . 3 » NAC-treated group 1.54 + 0.05% (n = 39) 0.41+ 0.05% (n = 39)

Unable to obtain sufficient information to reliably determine
how both these studies were designed and conducted. We have EauEREIIE R SRR EIGIEEIEE R S
contacted the author of these studies but have not yet received [eehtEIE 0.96 £ 0.03 (n = 35) 1.27 + 0.05 (n = 35)
a rgply. Stqdles are asslgned as ‘awaiting cIaSS|_f|cat|on in the NAC-treated group 120 + 0.04* (n = 37) 0.38 + 0.05* (n = 37)
review until sufficient information can be obtained from the R,
authors.

Conclusions
* No convincing evidence that NAC reverses cataract, nor
prevents progression of catarac

—

Off-Label Medication Use
Nu Colour Nutriol Eyelash Treatment (Nu Skin)

for 12 weeks

Supplement not regulated by FDA

Proposed MOA:
Seaweed derivative (Tricalgoxyl) rich in
polysaccharides strengthens / lengthens lashes from
roots to tips.

Off-label uses identified in the literature**:
* Promotes lash growth and thickening
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Clinical study of topical mucopolysaccharides & polydeoxyribonucleoprotein
therapy in alopecia

J Korean Med Sci (1987)-2(3):157-165 T

Abstract

* 30 patients with male pattern baldness, alopecia areata and
seborrheic alopecia were included in this study. Mucopolysaccarides
were applied QOD x 40 days and followed by maintenance therapy of
2x/wk for total of 6 months.

Concluded that mucopolysaccarides are effective agent for male
pattern baldness, alopecia areata and seborrheic alopecia

10 patients with male pattern baldness
* 50% hair regrowth
+ 70% decreased hair loss

( ( 4
13 patients with alopecia areata ( )
+  62% hair regrowth 4
*  54% decreased hair loss ANAGEN CATAGEN TELOGEN ANAGEN
J d
7 patients with seborrheic alopecia )
* 86% hair regrowth
* 57% decreased hair loss

Degree of therapeutic success was related to the duration of
therapy

o - Central serous chorioretinopathy treatment
Peer-Reviewed * Mineralcorticoid antagonist

Off-Label - Antimycobacterials
* Melatonin

» Case Report
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Off-Label Medication Use
Central Serous Chorioretinopathy

Mineralocorticoid antagonists

* Eplerenone (Inspra) — selective aldosterone receptor antagonist (K* sparing diuretic)

* Mineralocorticoid receptor is involved in human ocular chorioretinopathy.
J Clin Invest 122.7 (2012): 2672-2679

* 4 patients using 25mg QD x 1 week then 50mg QD x 1-3 months
+ Significant reduction in SRF, CRT and intraretinal cystic formation

» Mineralocorticoid receptor antagonism treatment of chronic CSC: pilot study study
Retina 33.10 (2013): 2096-2102

* 13 patients using 25mg QD x 1 week then 50mg QD x 1-3 months
+ Significant reduction in SRF, CRT and BCVA at 1 month and 3 months

* Spironolactone (Aldactone) — less selective aldosterone receptor antagonist (K* sparing diuretic)

* Spironolactone in the treatment of central serous chorioretinopathy—a case series
Clin & Exp Ophthal 252.12 (2014): 1985-1991

* 18 subjects using 25mg BID X 1-3 months
+ Significant improvements in SRF, CRT and BCVA at 3 months

Off-Label Medication Use

Central Serous Chorioretinopathy
Antibiotics
+ Rifampin (Rifampicin)
* Oral Rifampin treatment for long-standing chronic central serous chorioretinopathy.
Clinical & Exp Ophthal 254.1 (2016): 15-22

* 12 subjects (14 eyes) using 300mg BID x 3 months

+ Significant improvements in BCVA, CRT, choroidal thickness
* SRF reduced in 9 eyes and resolved in 4 eyes

+ Rifampin for treatment of central serous chorioretinopathy.
Invest Ophthal & Vis Sci 52.14 (2011): 2137-2137

* Retrospective evaluation of 5 subjects using 300mg BID x 3 months
* 3 subjects showed decreased CRT, 2 remained unchanged

* 3 subjects showed no BCVA improvement and 2 subjects improved >3 lines
Circadian-rhythm hormone

* Melatonin (melatonin receptor 1 + 2 agonist)

Eye 29.8 (2015): 1036-1045
+ 8 subjects using 3mg melatonin TID x 1 month

+ Significant improvements in BCVA and CRT with 3 subjects showing complete resolution

 Therapeutic benefit of melatonin in refractory central serous chorioretinopathy
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Central Serous
Chorioretinopathy - case Report

"
B
>
-

Central Serous Chorioretinopathy

Case Report l comme

39YO Caucasian male presented for difficulty focusing with OD at distance and near x 1 week
Appreciated changes in color vision perception in OD compared to OS and metamorphopsia OD
Denied recent injuries or trauma, flashes/floaters, contact lens wear, recent illness or travel outside country

LEE: >2 years ago @ civilian practice

FMHx: Unremarkable

PMHXx: Unremarkable

(-) current medications

(+) H/O smoking 2-3 packs/d

NKDA

Distance VAcc - OD: 20/100 (PH: 20/80) / OS: 20/20 OS

Pupils / EOMs / CVFs - Unremarkable OD, OS

Amlser grid: Distortion inferior % OD and (-) scotoma or distortion OS
PIP I: 10/14 OD and 14/14 OS

GAT: 16mmHg OD and 18 mmHg OS

SLE
* Anterior seg — Unremarkable OD, OS

DFE

+ (/D -0.40/0.40 OD, OS w/ healthy neuroretinal rim and distinct margins OD, OS

* Macula - Significant elevation extending temporally from ONH OD / Unremarkable OS
* Vessels / Vitreous / Periphery — Unremarkable OD, OS




Central Serous Chorioretinopathy

Case Report

Central Serous Chorioretinopathy

Case Report

Macula Thickness : Macular Cube 512x128

w72 (101 (076 519

TLV-RPE Thickness (um) Fovea: Not found

ILM - RPE

Diversified:
Distributio
of Normal

Average
Thickness
m)

Macula Thickness : Macular Cube 512x128

307 (36

ILM - RPE
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Central Serous Chorioretinopathy

Case Report

Central Serous Chorioretinopathy

Case Report l comme

* Due to the almost 1000um of elevation, phone call was made to Okinawa
ophthalmology clinic
* Murphy’s Law: Both ophthalmologists off-island for the holiday season (2-wks)

* Referral management recommended consult with Tripler Army Medical Center
* Phone call made to ophthalmology on-call at the Tripler Army Medical Center
happened to be a retinal specialist (anti-Murphy’s Law?)

» Reviewed the patient’s medical record, current encounter and all photos and
testing performed

» Recommended rimfampin 300mg BID for 30 days with F/U
» Suggested FA at that time if there was no improvement

* Patient's PCM notified of treatment and patient scheduled for F/U in 30 days
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Central Serous Chorioretinopathy

Case Report

 Take-Home Points

PEER-REVIEWED
OFF-LABEL ° Opportunities
MEDICATIONS

* Limitations

« What's Next?
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Take Home Points
Optometric Off-Label Use Can Become On-Label

FDA approved for:
CJ * Treatment of presbyopia in adults

Vuity.

pilocarpine HCI ophthalmic ‘ ity MOA: Cholinergic agonist W activates
e muscarinic receptors located at smooth
eonly muscles such as the iris sphincter muscle and

—

Stere o ciliary muscle. Activation contracts the iris

= ;
25mL %%HL;;UFY sphincter muscle and ciliary muscle

mﬁ;"*“‘”"‘f‘“’ s ) 125 maintaining some response to light

Take Home Points
Optometric Off-Label Use Can Become On-Label

FDA approved for:
* Reduction of conjunctival hyperemia as OTC

&V) . red-eye relief
LUMIFY

MOA: Relatively selective a-2 adrenergic agonist
EE&EEE&E%%&%% that, at the proposed OTC concentration of
0.025%, has a vasoconstrictive effect

@ Works in 1 minute
@ Lasts up to 8 hours

Sterile
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Take Home Points
Optometric Off-Label Use Can Become On-Label

{ny'mgi%!g?yrfog\Cfde FDA approved for:

opfirairic soor) OT% « Treatment of acquired blepharoptosis characterized
by the abnormal drooping of the upper eyelid that
can limit field of vision

MOA: Direct-acting, relatively selective a-1
adrenergic agonist that targets the
Muller’s muscle which acts in upper lid elevation

147

Take Home Points
Optometric Off-Label Use Can Become On-Label

FDA approved for:
'\JJJ/ i . Tregtment_of hypotrichosis Qf the eyelashes
Latissé e by increasing growth including length,
lindoprstophtiame thickness and darkness

'\ solton) 0.03% .
3 Moy MOA: Precise mechanism of action is unknown;
- - Mu Hu however, the growth of eyelashes is
! believed to occur by increasing the 7V
duration and @ number of follicles in the
anagen (growth) phase

148

54
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Take Home Points
Optometric Off-Label Use Can Become On-Label

AN;J;;GEH-UGU-UZ _ FDA approved for:
gLy | | * Indicated as an aid to smoking cessation treatment

g - Chantix

(varenicine olutof)
nasal spray 003 : . . o

MOA: Binds with high dffinity and selectivity at

oS.neuronal nicotinic acetylcholine receptors

Binding produces agonist activity, while
simultaneously preventing nicotine
binding to a3, receptors

Take Home Points
Optometric Off-Label Use Can Become On-Label

European-approval since mid-1970s
: * Treatment of POAG
Phase3 CLAI?I‘TYtnaI Pa‘se‘d on INSIGHT Phase 2
7100 FDA approval submission (Aug 2024)
75%Ac * Management of presbyopia
MOA: Parasympathomimetic miotic agent
- Muscarinic acetylcholine agonist

Pupil-selective miotic acting on sphincter
muscle with less effect on ciliary muscle
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Take Home Points: Adjunctive Therapy
Optometric Off-Label Use

Topical ganciclovir 0.15% (Zirgan) QID x 7 days

Adenoviral conjunctivitis

Pred Forte 1% QID + Ketorolac 0.4% QID + Dorzolamide 2% TID x 4-12 wks
DME
CME
RVO

Pred Forte 1% QID + Timolol 0.5% BID + Dorzolamide 2% TID x 4-12 weeks
nvAMD
Macular Holes

Cyclosporine 0.05% (Restasis)
HSV stromal keratitis

Take Home Points: Adjunctive Therapy
Optometric Off-Label Use

Topical Apraclonidine 0.5% (lopidine) BID or PRN
Mild ptosis

Topical Brimonidine 0.2% (Alphagan-P 0.15%) BID or PRN

Glare

Timolol 0.5% 2gtts spaced by 15 minutes PRN

Acute migraines

Dorzolamide 2% (Trusopt) TID x 4-12 weeks
CME

Rho-kinase inhibitor 0.02% (Netarsudil) QD x 4 weeks

Corneal endothelial injury




Take Home Points: Adjunctive Therapy
Optometric Off-Label Use

» Oral Doxycycline 100mg BID x 4 weeks
* RCE

Atorvastatin 40mg and 80mg
High-risk AMD

Oral Prednisone 1250mg QD x 3 days
Optic Neuritis

Metformin 500mg BID or Glucophage XR 500mg QD x 12 weeks
DR and AMD

Lisinopril 20-40mg QD x 12 weeks
« DR

Spironolactone (Aldactone) 25mg BID x 4-12 weeks

Rifampin (Rifampicin) 300mg BID x 4-12 weeks
CsC

Take Home Points: Adjunctive Therapy
Optometric Off-Label Use

» Selenium 100ug BID x 6 months
Proptosis associated with thyroid eye disease (TED)

L-lysine 1000mg TID x 4 weeks
HSV

AREDS 2 1 capsule BID x 52 weeks
IMT2

Chromium 50mcg BID x 12 weeks
Concurrent with anti-VEGF therapy

Beta-carotene 6mg (10,000 1U) QD [Adults] or 3mg (5,000 1U) QD [Children]

Recurrent chalazion

Topical 1% ivermectin QD x 7 days
Demodex and oculocutaneous rosacea

9/5/2024
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Take Home Points: Adjunctive Therapy
Optometric Off-Label Use

* Parasym Eyes 2 capsules BID x 4 weeks**
Dry eye disease

VitreousHealth 1 capsule QD x 6 months
Vitreal syneresis / floaters

MacuHealth 2 capsules QD x 3 months
Early AMD / DR / Dry Eye Disease

Q-3 1000mg BID X 3 months

Dry eye disease / Enhancement of Lutein absorption

Acetaminophen 1000mg + Ibuprofen 400mg

Moderate to Severe Pain

Limitations with Opportunity

* Limitations
Optometry is typically outside an integrated healthcare setting

Off-label medication use may not be standard of care

Adverse reactions to off-label medication use can expose the provider to
liability

* Opportunity
Off-label, adjunctive therapy can provide meaningful medical treatment
during the time between referral and specialist follow-up

Off-label medication use can shorten duration and severity of disease
condition and reduce need for more invasive treatment

PCM teaming embraces integrated medicine
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https://www.cochrane.org/evidence

Bingish O tngish | & S
1Y Cochrane
is# Library Srheitl,

Filter your results

Eyes & vision

prevention and treatment of

159

https://www.epocrates.com/

49 PM o BB

\fhﬂ ®) epocrates

Interaction
Check

DRUGS DISEASES INTERACTION CHECK PILL ID CALCULATORS

Add a Drug:

i i Resource
Notifications
i) Selected Drugs Clear Al

my MultiCheck Results - 1 Interaction

bupropion hydrochloride BHE
@ generic
i Monitor/Modify Tx
= paroxetine Ty

generic

Essential Contact ID Tx
Points® Manufacturer Selector

Monitor/Modify Tx

=l bupropion hydrochloride (generic) + paroxetine (generic)
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