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Updates on Diagnosis

Genetic testing

How to use your OCT
The macula in glaucoma
Optic nerve changes
Futures with Al

Glaucoma: Which Genes Do We
Already Know

Genes associated with Adult Onset Glaucoma (Autosomal
Dominant/Monogenic)
- MYoC

+ Autosomal Dominant inherited POAG as well as JOAG

- LOXYLl

" Extolston syndrome/glaucama

oot e ha sk e and colagen

- PMEL

- protein i pig »
- OPTN

. Optineurin, nvolved in neuroprotection
— WDR36
- TBK1

+ Tank binding kinase 1

- TG primariy

+ Allone of these genes account for less than 5% of all cases of adult onset

glaucoma
" Note-No genetic associations for steroid-i

g gl

ARTICLES

Multitrait analysis of glaucoma identifies new risk
loci and polygenic predicti of di
susceptibility and progression

Most Glaucoma is not voiced by monogenic
programming
More commonly, POAG is a complex inherited trait with:
— Multiple genes with small effect combining to form “risk”
— Environmental triggers or “turning on” the gene
— Proximity to a given Loci
All necessary for “Disease” development

These genes are not the common ones described on the previous
slides

Over 127 loci have been identified by Genome Wide Association
Studies (GWAS)

— -16 of which are targeted by current existing glaucoma drugs
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Polygenic Disease e.g. POAG has Complex Phenotype and Risk Profiles

Monogenic disease
High-risk varant is rare

A Definitive Diagnosis
gle gene mutation directly correlates with
disease phenotype

Presence of mutation s Disease

Absence of mutation s No disease

K
Disease risk is  continuous variable.
Pattern of variants determines disease risk&

Genome Wide Association Studies
GWAS

Stevgral large population based GWAS are in existence and used in this
study

— UKB
* Population based study in UK of 500,000 participants
* 7800 POAG vs. 119,000 controls
ANZRAG
* 3100 cases of European ancestry POAG along with 6750 controls
— Neighborhood GWAS
* Meta analysis from 8 independent datasets of European Ancestry in US
* 3900 POAG vs. 35,000 controls
~ BMES
* Population based cohort study of common ocular diseases in people over 50in
Australia

Progressa-prospective longitudinal study of genetic risk factors in 388
patients with early glaucoma

GWAS

Allows pathway analysis for POAG associated risk loci
Some of these genes have been associated with mechanisms for POAG development

Endoplasmic reticulum stress response
Extracellular matrix

Cell adhesion

“TGF alpha and beta signaling

Vascular development

Lipid metabolism

Endogenous Nitric Oxide Synthetase)
Mitochondrial Function

— However none of them on their own would lead to development of disease

Methods

* Develop a glaucoma Polygenic Risk Score (PRS)
* Characterize 67,000 Optic Nerve Photographs of UK Biobank
participants
— Used vertical C/D ratio (VCDR) as an endophenotype for glaucoma
— Also used genetic data from large genetic study using IOP as
endophenotype

— Combined with multitrait analysis of GWAS to identify new genetic
loci
* MTAG

10

Results

In addition to the already established 127 gene loci, this study
identified another 176 loci from VCDR/IOP/GWAS MTAG

Optimized the prediction of glaucoma risk by combining
correlated or associated traits

Outcome of a Polygenic Risk Score (PRS)

This PRS had a better prediction ability than any of the input
traits alone (IOP, VCDR, GWAS)

Main Outcomes

PRS Prediction

— Individuals in the top PRS decile reach an absolute risk of glaucoma
10 years earlier than those in the bottom decile (6.34 x higher
likelihood of having POAG)

— These same individuals in the top PRS decile are at a 15-fold
risk of

— PRS predicts glaucoma progression in prospectively monitored,
early manifest glaucoma cases

— PRS predicts need for surgical intervention in advanced glaucoma
cases

— PRS will facilitate a ized approach for earlier of
high-risk indivic with less intensi itoring and
for lower-risk patients
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Implications For Clinical Care

* Currently, gene based diagnostic tests are available for
congenital and juvenile POAG
— Monogenic or single gene mutation is sufficient to produce the
disease phenotype
« Commercially available monogenic test
* What about for everyone else?

Implications For Clinical Care

* For adult-onset, complex-inherited forms of glaucoma,
polygenic risk scores are being investigated as a potential tool
for personalized risk stratifications

* Genetic Eye Disease Panel For Optic Nerve Disease and Early
Manifest Glaucoma (GEDi-O)

— Available via Ocular Genomic Institute @ Massachusetts Eye and Ear
* 22 genes including inherited retinal diseases
* Glaucoma: 97% sensitivity and 100% specificity
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Macular Ganglion cell density

« 50% of ganglion cells located in
central 4.5mm (162)

« Peak ganglion cell density is 15,000
cells/mm? in macula(white region left)

« Area represents only 7.3% of total
retinal area

« RTVue Ganglion cell complex map
covers central 6mm area
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Retinal Ganglion Cells extend
through three retinal layers

L Ganglion cell complex
(sce)

GCCiis:

+ Nerve Fiber Layer — Ganglion cell axons
+ Ganglion cell layer - Cell bodies
« Inner-Plexiform Layer - Dendrites

Dendritic Shrinkage

« The first structural change from glaucoma was a shrinkage of the
ganglion cell dendritic fields

o r !

Normal Ganglion cells (Primate) ~ Glaucoma model Ganglion cells (Primate)

Morphology of Single Ganglion Cells i the
Glaucomamous Primate Retina OV, Navember 1996, Vel 99, No. 12
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Macular Vulnerability Zone o e
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RNFL Thickness Maj
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* 53YOWM

 Father with glaucoma

* Pach 531/601 (OD lasik)
* CH6.80Dand 9.1 0S

* 0P 21/23 highest
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Are Optic Nerve Hemorrhages Pathognomic For
Glaucoma?

37
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Optic Disc Hemorrhage

Normally disappears after 2-6 months

Optic Disc Hemorrhages

Optic Disc Hemorrhages in a Population with and without Signs of
Glaucoma

— Healey PR, Mitchell IP, et al Ophthalmology 1998 (Blue Mountains Eye Study)
Overall prevalence in either or both eyes 1.4% of general population
— More common in women

— Prevalence increased with age

Prevalence in individuals with OAG 13.8%

— 8% High Tension

— 25% Low Tension

— 1.5% OHTN
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Optic Disc Hemorrhages in a Population
with and without Signs of Glaucoma

Pasd R. Hesley, BMadSe, MBBS, Pasd Michell, MD, FROOpA, ' Wiayne Swith, BMed, MPH.*
Jie Jim Wasg, MMed (Cin Ep)'
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Figure 1. Prevalence of optic dise hemorrhages in 3582 participants by
age and gender. Bar rumbers indicate percent of subjects.
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Best Method to Detect ONH Hemorrhages is
Inspection of Disc Photographs

Budenz Ophthalmology 2006

Detection and Prognostic Significance of
Optic Disc Hemorrhages during the Ocular
Hypertension Treatment Study

43 44
. Identifying and managing allergies and sensitivities
Update on Primary Care Management of Glaucoma ying 8ing g .
to glaucoma medicaitons
* Lasers in Glaucoma
— First line SLT
— Direct SLT
— Low Energy Annual SLT
¢ Managing Adverse Events with Medications
* Pipeline laser technologies
45 46
Alpha Agonists (Alpha-2 selective)
* This sensitivity has been called many things Brimonidine
Allergy
— Allergy
— Follicular Conjunctivitis
— Atopic reaction
* ~20 % rate of reaction with .2%
— When on branded .1% it is suspected to be less than 5% rate
— When combined in branded combigan drops to about 10% but still 1
in 10 will get the allergy, usually 6-12 mos after starting
47 48
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Latanoprostene Bunod
0.024%(LBN)
First nitric oxide donating compound
investigated for topical ophthalmic use

Novel nitric oxide donating prostaglandin
F2a receptor agonist

Received FDA approval in 2017

The data has demonstrated significant IOP
lowering and a favorable safety profile
Dual mechanism of action

Most Common Ocular Adverse
Reactions in
APOLLO and LUNAR*12

e s i
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o ‘Goal o dentify an effective
® i 3 d ROCK
Solution 0.02% 4
s lowering effect
In addition to rabecular
i
wiere ROCK/NET inhibitors eyestudes showed a The decrease in EVPs felt to
{norepinephrine g ‘ecrease in aqueous humor berelated to NET inhibtion.
transporter) prociuction and episcieral
Venous pressure

Netarsudil 0.02% Q0 Timolol 0.5% BID
Preterred Term (N+839) (N~839)
(with Incidence 28% (Pooled Safety Population n (%) n (%)
Eye Disorders

Conjunctival Hyperema 456 (54.4) 87 (10.4)

Cornea Verticilata (comeal depostsicomeal apacity) 1mRoes)

Coopunctival Homontags 1172

Vision Blurmed 82(74)

Lacrimaton Increased 00y

Erythema of Eysiid 57(68)

Visual Acuity Reduced 44(52)
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+ Cornea verticillata (lipid micro-deposits in the corneal epithelial layer)
* Rocklatan (netarsudil .02% + latanoprost .005% FDC)™: ~5%
« Rhopressa (netarsudil .02%)™: ~4%
+ ~5-9% reported in Rocket 1 and Rocket 2
* Asymptomatic
+ Only visible via biomicroscopy evaluation
* Benign corneal deposits (phospholipidosis) are a familiar with other
drugs such as amiodarone

+ Cornea verticillata observed (20.9%)

Resolved in 95.6% of patients after treatment ended (OBS01);
2 patients still being followed

— Not associated with changes in visual function

+ Cornea verticillata well-studied in patients on amiodarone
therapy'?
Approved 1984 USA, observed for decades

Present in >98% of patients taking standard oral dosages
of amiodarone

~ Rarely interferes with vision

53

54



12/4/25

L‘)W

Tabl 2 Sadety summary Netarsudil Side Effects:
Conjunctival Hemorrhage
[y — [T
(g s + Conjunctival hemorrhage (17.2%)
Epe puten iy — Small
:-.--ma::.- m:':. ~ Transient
ol L ~ Visualized by examiner
:":"' — with slit lamp magnification
.....,..: — s wan e + Do not appear to be associated
= = with or cause ocular pathology
H . . ’
Outline: Glaucoma Lasers: What’s New?
Rho Kinase
”Brimonidine « Background on Ophthalmic Lasers in Glaucoma
effect” — ALT
—SLT
« Evolution of Lasers in Glaucoma

— Initially was for uncontrolled glaucoma, or failed medical therapy

— One time application with ALT

— When SLT became approved, most used it as third or fourth line

+ |OP reductions didn’t seem all that great as used late in the line
* Many questioned if SLT worked if a patient was on or had been on a PGA
— Some questioned if it worked after cat sx
* Most trials before 2010 showed mixed results and poor study design

60
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Outline: Glaucoma Lasers: What’s New

* LIGHT Trial
* COAST Trial
* Direct SLT

Gonioscopy view of ALT/SLT

™R

R p—

ALT (small dots) > photocoagulation; SLT (large dots) - biochemical response
w/o thermal damage
Karmel, 2002

61 62
Selective Laser Trabeculoplast . .
(i) plasty SLT: Selectively targets pigmented TM cells
* 400 um spot size | ‘
* 3.0 nsec duration compared to 0.1 msec ALT
* Necrosis-induced phagocytosis of debris at the spot of the
burn o
* No visible tissue response on TM during procedure : i .
* Destroys melanosomes of pigmented TM cells = i
 Sparing adjacent non-pigmented cells and tissues = - i 2 ¥
63 64
ALT vs. SLT SLT General Considerations
¢ -Energy levels. Champagne bubbles .8 1.0 mj.
« -Target selections. 400 micron. Spot size. Paint
entire mesh work
* -Placement of lens. Quicker with assistance less
bubbles. GonioVisc/Sol vs Celluvisc
igh energy level -> vaporizes tissue * -Treatment regimen: 360 degrees per session.
water > forms TM crater SLT: Treated/Untreated TM looks
similar
Alvarado, 2002
65 66
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Pre-Op

Basic exam components

— VA, I0P, etc.

Gonioscopy

— Assess angle structure

— Assess pigmentation

1 gt lopidine or Alphagan

Pilo 1% if need to pull iris out of angle to better visualize TM
for treatment

SLT Gonio Lenses

67
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Clinical Ophthalmology Dovepress ;

ORIGINAL RESEARCH

Inmdence of Conjunctivitis and Keratitis with
Reusable Ophthalmic Laser Lenses at an
Academic Medical Center

Isabella V Wagner ©', Kannan Sharma®, Cheryl L Khanna®, Michael W Stewart', Adam B Snowden*,

P Connor Lentz®, Yazan Abubaker (', Pranav Vasu®, Abhimanyu S Ahuja 07, Richard D Ten Hutzen '

Syril K Dorairaj', Darby D Miller

Owpartmann of Ophsbatmology, Mayo Clak, Jicksomvite, FL, USA: ‘Dvpartrers of
M, USA: *Deparement of Cirve. Rochester, MN, USA: “Departrman: of Ophthalmology. Washiagion Unwersity Schos! of

Medicna, 5t Louss, MO, USA: ‘Department of Oindekmalgs Hays Clsc A Schoet o Hodebn. jdoemdie, R UEA: ‘Duparsment of oo

Craighton Uniwersity Schosl of Medicine, Phomai. AZ. USA: "Departmens of Ophthalmelogy. Caey Eye Inetisste, Oregen Meakeh and Science
Portiasd, OR, USA

University

Ophersimatagy, Mapo Cliic Al School of Medicine, Rechwnter:

Purpose: To determine the incidence of keratitis and conjunctivitis associated with reussble coatact lens use during ophthalmic laser
procedures af an academic medical center.

Patients and Mathods: Al laser procedures were pnnfwmc\! #1 a single nonprofit academic medical center (Jacksonville, FL, USA).
Data from paticats that underwent doped gamet (N&:YAG) or selective laser traboculo-
plasty (SLT) with reusable contact Jenses between 2014 and 2023 was analyzed retrospectively. The post-procedure infection rate,
defined as the incidence of newly diagnosed superficial keratitis and‘or conjunctivitis within two weeks of the laser procedure, was
calculated by dividing the total number of affected eyes by the total cobort size. A break-cven amalysis was conducted 10 evaluate the
cconomic impact of reusable lens implementation.

Results: A total of 2285 eyes of 1363 patients were inchuded in this study, The incidence of previoas conjusctivitis in this cohort was
small (0.4%) and no eyes had a prior history of keratitis. Of the 1372 Nd:YAG capsulotomy and 913 SLT procedures performed, oaly
anc eye (0.044%) developed signs of post-operative comjunctivitis and nome developed keratitis. The single case of unilateral
conjunctivitis occurred within one day of 8 Nd:YAG capsulotomy and was sccondary 1o medicamentosa, A cost analysis showed
that reusable ophthalmic laser lenses become more cost-cfective than disposable lenses after approximately 86 SLT procedures and 91
Nd:YAG capsulotomies, while reducing medical waste by 79%.

Conclusion: Given the negligible rate of conjunctivitis, substantial cost savings, and significant reduction in environmental waste
associated with reussble capsulotomy and trabeculoplasty Jenses, the routine use of disposable ophehalmic lenses should be
reconsidered

Keywords: recusable ophthalmic lenses, Nd:YAG laser

y, selective laser
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Procedure Technique

Insert gonio lens (cushioning solution)
Visualize angle

Establish a system when performing these procedures and
always do it the same (i.e. start at 6 and rotate clockwise)

Before rotation lens identify a landmark

Procedure Technique

Recommended initial power setting

0.8 — 1.0 mj (won’t need to go more thanl.1 or 1.2 — go up in very small
increments if needed)

Desired tissue response will be subtle to see — a slight change in the
surface of the TM is adequate treatment

A small amount of bubble every few pulses appropriate

Goal of 100 non overlapping spots over 360 degrees

71

72
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Procedure Technique

If patient had PDS — you may want to only treat 180° of one eye initially
Have seen cases of IOP increase in PDS patients due to excess pigment =
extra inflammatory response

Some are treating only 180° then wait for to see what response is
obtained

Rule of thumb is more pigment use less energy still applies with SLT

73 74
Post_Op ORIGINAL STUDY
; i i ive Laser
« Check I0P 30 — 45 minutes after procedure Effect of Anti-Inflammatory Regimen on Selecti 5
P Trabeculoplasty Outcomes: A Randomized Controlled Trial
‘ If any increase Second drOp Of |Op|d|ne or Juliana F. Miranda MD,* Heloisa A. Maestrini MD, PhD.1
Alphagan Carolinne C.P. Barbosa MD.} Lavra Oltramari. MD.*
Guilherme B. Guedes MD.} Marcelo M. Nascimento, MD, PhD,§
. Pred Acetate q|d_ 5 dayS Tiago S. Prata MD, PhD,||Y Carla N. Urata MD.* and
Ricardo Y. Abe, MD, PhD*#
* RTC one week — some are not having patient
return at one week POAG puicns, we found higher s e o
Précis: Patients in the prodmisolone soetate 1% group post-SLT had with prodsisolone acetate 1% afler SLT. In o
Bigher treatment ssccoss rates comparing with other anti bascline 10P appesss to positively influcnce postoperative
mflamematory drugs. outcomes.
Purpese: To imvestipate the effect of diffovent anti-mflammatory  Key Words: lisers, glascoma, asnti-inflammatoey, ghucoma open
rogimens on selectrve lasor trabeculoplasty (SLT) owtoomes. angle, cortikomercid
Patients and Metheds: A prospective randomized controlled trial (J Glawcoma 202534:421-427)
We inchuded newly diagnosed peimary open angle glavcoma
75 76
In summary, this randomized controlled trial inves-
tigated the effect of 3 different anti-inflammatory drugs
post-SLT (prednisolone acetate 1%, prednisolone acetate
0.12%, and ketorolac tromethamine 0.5%) in treatment-
Mrand of ) Gloucama « Velume 34, Number 6, June 2025 naive newly diagnosed POAG patients. As SLT is becoming
increasingly common as first-line therapy for ocular hyper-
TABLE 3. Kaplar Mk Suival Estimates After Seective Laser Trabeculopiasty Actoss Grops tension and POAG, it is important to investigate the use of
Prodeisalone 1% (48 sabjects) __ Prodaisolone 0.12% (44 subjecty)___ Ketorulac 0.5% (42 subject) which postlaser eyedrops could eventually interfere in
T Comored Serial prebsbi: 0.06) Comond Serel probeplin: 2.100) Comond Somirl proveidin: n ) success rates of the procedure. We showed that, even
jmo 3 i ! sy 4 52 though the absolute percentage difference in IOP between
o D 23 3 @7 9 .7 the 3 groups did not reach statistical significance, we found
that patients in the prednisolone acetate 1% group had
better survival rates comparing with other anti-inflamma-
tory drugs after SLT.
77 78
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Continued SLT Considerations

Final treatment discussion:

What to expect:

Long term effectiveness:

Multiple use discussion on exit:
First line treatment?

Medication compliance?

* Medication cost?

* Pigmentation decrease energy

* Use of gonioscopy increases SLT skill

Early Clinical Trials SLT

Latina et al., 1998 Ophthalmol
70% response rate
Avg decrease in IOP=23.5% or5.8 mmHg

Works well in previous ALT patients without causing IOP spikes

79 80
Procedure Billing Introduction
¢ 65855 — SLT/ALT code * Glaucoma has an adverse effect on Health Related Quality of
+ 10 day global period Life due to34
* National average for reimbursement is approximately $316 per — Progressive loss of field of vision
eye — Inconvenience of eye drops
* Kentucky allowable is $288.09 — Side effects of eye drops
— Cost of mediations
s . e o
81 82
Selective Laser Trabeculoplasty versus eye drops for first-line treatment of -
ocular hypertension and glaucoma LIGHT StUdy DeSIgn
* United Kingdom study set in 6 hospitals * 718 patients entered the study (1235 eyes)
— Recruited patients from 2012-2014 * Patients randomized on a 1:1 basis to either:
— Observer masked — SLT (356 patients, 613 eyes)
— Randomized — Drops (362 patients, 622 eyes)
— Treatment naive patients/newly diagnosed OAG
« No previous |IOP lowering drops, laser or surgery
83 84
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Entrance Criteria

For OAG

— MD not worse than -12dB in the better eye

— MD not worse than -15dB in the worse eye

Visual acuity of 6/36 or better in treated eyes

NO previous intraocular surgery

— Except uncomplicated phacoemulsification at least 1 year prior to randomization
into the trial

Other exclusions:

— Contraindication to SLT

— Unable to use eye drops

— Symptomatic cataract

— Active treatment for some other type of ocular condition

Target IOP’s in the LIGHT Study

* Based on Canadian Target IOP workshop
— Disease stratification Mild, Moderate, or Severe

* Target IOP determined by both a % from a single untreated
baseline measurement and an absolute threshold
— Either 20 or 30% based on patient’s clinical characteristics

85 86
Progression or Deterioration of Glaucoma Durin . .
& & Treatment Escalations in the LIGHT Study
LIGHT Study
 Looking for progression of glaucoma OR conversion of OHT to * Based on guidelines from multiple international glaucoma and
OAG during the study eyecare societies including AAO
— Impact on treatment escalations * Treatment escalated IF:
« Decisions derived from the decision support software — There is strong evidence of progression |rrespfact|ve of 10P level
. — |OP above target by more than 4 mmHg at a single visit
— Primarily based on HVF and HRT data .
. . . — |OP above target by less than 4 mmHg and less strong evidence of
— Verified by a consultant ophthalmologist for progression progression...(possible progression)
— Decide if it is “likely progression” or “possible progression” * Additional 20% IOP reduction was then the goal if treatment
escalated
87 88
SLT Laser Standardization Topical Medication Algorithm
* Protocol defined settings and endpoints * Drug classes for 1st, 2nd, and 3d line treatment were
— 360 degree treatment determined by the NICE guideliness
—100 non—pverlappmg spots « First line-PGA’s
« Approximately 25 per quadrant .
— Power could range from 0.3-1.4 mJ * Second line- Beta Blockers
* One re-treatment with SLT was allowed if IOP reduction was * Third line- TCAl or Alpha Agonist
obtained with the first SLT * Fixed combinations were allowed
~ If there was and AE (I0P Sp',ke) then repea} was precluded * MMT=Clinician judged max most intensive combination of
* After that the next escalation was medical therapy (drops) medicines that could be tolerated
89 90
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Outcome Measures

* Primary outcome

— Health-related quality of life (HRQoL) at 3 years
« Assessed by the EQ-5D
 Recently this measure has come under scrutiny as to its ability to find
differences in HRQoL in a short time frame like this study (3 years)

* Glaucoma is largely asymptomatic even at levels sufficient to make driving
unsafe

* In this study, baseline HRQoL were above average
* Unlikely that EQ-5D is sufficient tool to see meaningful data

Secondary Outcomes

— Cost and Cost effectiveness

— Glaucoma disease specific HRQoL

— Clinical effectiveness of SLT vs. Drops
— Safety of SLT vs. Drops

91 92
Results Results
* Overall 509 (95%) of 536 SLT treated eyes were at target IOP @ * 499 (93.1%) of the 526 eyes treated medically were at target
3 years IOP @ 3 years
* Target IOP achieved without medication in 419 (78.2%) of 536 — 346 (64.6%) were using a single medication
eyes treated in SLT arm
— 321 eyes (76.6%) required only one SLT session
* At 3years:
— 94.0% of visits were at target |IOP for SLT group
— 93.1% of visits were at target IOP for med group
93 94
Treatment Escalations and Progression of Adverse Events
Disease During Study
* More treatment escalations occurred in the SLT group (348 eyes) than the * SLT Group
Medication group (299 eyes)
* Progression — 6 eyes had an IOP rise of 5mm Hg or more on day of treatment
— 36 eyes in the Medication group showed algorithm-confirmed progression * Only 1 eye required treatment
o e — 122 eyes (34.4%) had transient discomfort, blurred vision or
— 23 eyes in the SLT group photophobia not requiring treatment
* 2 eyes converted from OHT to OAG . .
.21 \e,yes wi‘t’h OAG progressed * MEdlcatlon GI'OUP
* 11 eyes (1.8%) in the Medication group required incisional glaucoma — 150 eyes had aesthetic side effects or allergic reactions
surgery
— NO EYES IN SLT GROUP REQUIRED INCISIONAL SURGERY
95 96
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Cost of Therapy

* Eye drops were approximately double the cost effect of SLT

« Difficult to extrapolate to US market but general financial math
should apply

* Eventual ophthalmic surgery (trab, tube, cataract etc) over the

3 years was significantly less in the SLT group compared to the
Medication group

Primary Outcome Measure

* Primary outcome
— Health-related quality of life (HRQolL) at 3 years
* Assessed by the EQ-5D
* Small trend towards better HRQoL for SLT group vs.
Medication group but not statistically significant
+ Recently this measure has come under scrutiny as to its ability

to find differences in HRQoL in a short time frame like this
study (3 years)

Glaucoma is largely asymptomatic even at levels sufficient to
make driving unsafe

In this study, baseline HRQoL were above average

Unlikely that EQ-5D is sufficient tool to see meaningful data

97 98
Cost and Cost Effectiveness
Secondary Outcome Measures
— Cost and Cost effectiveness  SLT as first line resulted in a significant cost savings relative to
— Clinical effectiveness of SLT vs. Drops surgery and medication
— Safety of SLT vs. Drops — Approximately 451 dollars/pounds savings in provider related visit
costs per patient
— For every patient given SLT in lieu of drops, the cost savings are
greater than the cost of SLT for 2 additional patients!
— This is also equal to the cost of five additional office visits
99 100
Clinical effectiveness of SLT vs. Clinical effectiveness of SLT vs. Drops
Drops
* Rate of Disease Progression * |OP Control
— In the Medication group 36 patients (5.8%) had disease progression — SLT first approach provided better IOP control over 3 years with more
— In the SLT group 23 patients (3.8%) had disease progression visits at target IOP compared to drops
* 74% remained drop free at 3 years * Less intense drop treatment than Medication group
* NO glaucoma surgeries required compared to Medication group
— Could be due to adherence with SLT vs. Drops
101 102
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Clinical effectiveness of SLT vs. Drops

* 10P Control
— SLT provides better diurnal IOP stability®

+ Could be due to continuous effect on TM versus episodic
administration of medication

— Primary SLT afforded drop free control of IOP for 3
years in 74.2% of patients

This is much higher than in previous studies with less
stringent success criteria

Prior treatment and more severe disease likely reduce the
effect of SLT in those patients’

+ Likely the reason for such a robust response in treatment
naive patients in this study

3 dge KC et al. Ef

1983,90:800-
7. Nagar Metal. A randomized,

Safety of SLT vs. Drops

This study showed a greater safety profile of SLT than
previously reported
— No systemic side effects reported
— Only 1 eye had an IOP spike
* Compared to previously reported rates of 28.8%*

« 2-week IOP checks did not change management for any patient and appears
to be unnecessary

— Avoidance of this could save more $ to the system
— Lower rate of cataract surgery in SLT arm which supports the existing
evidence of drops increasing incidence of cataract and surgery®

103 104
s LiGHT: SIX-YEAR STUDY UPDATE
Conclusions

« Selective laser trabeculoplasty provides superior I0P stability
to drops, at a lower cost AND

— 74% or % of patients are successfully controlled without drops for at
least 3 years after a single treatment

105

* 633 subjects entered 3-year extension study

* At the beginning of 3-year extension (month 37)
—SLT: 313

« 128 received SLT to decrease drop burden, 48 received SLT as
treatment escalation

— Medication: 320

— QOL scores still non statistically significant

bl 20N

106

LiGHT: SIX-YEAR STUDY

SLT More drop free:
70% vs. 18%

% progression
- SLT: 19.6
- Med: 26.8

% glaucoma surgery
- SLT: 2.4%
- Med: 5.8%

Gazznd G et al, Ophhlimology. 2023:1302) 130-151.

LIGHT trisk B-year resuts of prmary welec
for e treament of glaucoma and ocuar
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Evgena Konstantak
rstatl, Gareth Ambéer, Rach
 Barton. on behat of the LIGHT Trial Stu

u, Darid Garway-Heath, Mavism Adeleke.
tey Bunce, Ned Naswar,
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December 2023.

Direct selective laser trab
(DSLT)-VOYAGER

* FDA Approves Belkin's EAGLE DSLT

What’s New in SLT

eculoplasty

DSLT Patient

* Noncontact SLT, 120 automated H
shots to limbal area EXperlence
= DSLT vs. SLT (30 subjects) Dt slctive s trabeculoplasty nopen angegavcoma sty desig:a muiene,
= 1-year IOP reduction andomised cotrolle, nvestigtor msked i GLAUrus)
* DSLT: 21%
« SLT: 33% o™ T s
mﬁum;nm,gmp
effen N et ol Journol of Glaucoma. 2017.26(3):201 207
109 110
54 YOWM 54 YOWM

 History of HTN and

Hypercholesterolemia

* History of Lymphoma; Treated and in remission
¢ Medications: Rosuvastatin, Losartan
e Ocular History: Unremarkable

Presents to a screening where a retinal photograph was taken
and blood discovered on review; Not a Drance Heme but active
blood leakage

Referred immediately for exam

Baseline IOP Max=43mmHg OU
Pachymetry 602 OD and 601 OS
Gonio: open to CB 360 degrees OU with 3 + patchy pigment

111

112
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Started Treatment
4/20/25

+ Latanoprostene (Vyzulta) QD HS OU
* Added OTC off label

~ Nitric Oxide orally

~ Pyruvate orally
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Gazzerd et ol + Diwect SUT in OAG

i

DSLY (Nes) T ey sur-o8LY

Randomized Noninferiority Trial of Direct
Selective Laser Trabeculoplasty in
Open-Angle Glaucoma and Ocular
Hypertension

GLAUrious Study )

P of M st €091

10P Change (mesidg)
z
2

Gus Gazzard, MA(Canzab), FRCOphth,'~* Nathan Congdon, MD, MPH,"** Augusto Azuara-Blanco, PhD,

Eytan Z. Blumenthal, MD,"~" Ketevan Gomelauri, MD," Monika Zaliniyan, MD,” Carlo E. Traverso, MD, 1
Zohar Bracha, MD,"" Ana Dualishuili, MD,"* Yoram Solberg, PhD,"" Michael Belkin, MA(Cantab), MD," "'
Thomas W. Samuelson, MD,"" on behalf of the GLAUrious Study Group 4
Lower CL a4 ra

:  Effoctive glaucoma treatment is limited by nonadherence to medications and access to selective laser
trabeculoplasty (SLT). The GLAUrious study compared automated, gonioscopy-free, noncontact, imege-guided direct
seloctive laser trabeculoplasty (DSLT) with conventional SLT In open-angle glaucoma (OAG) and ocular hypartension
{OHT) to reduce intraccular pressure (OP)

125 126
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Ophthalmology  Voliome 132, Number 10, October 2025

+ Direct SLT 0 OAG

DSLT (N=80) SLT (N+76) SLY-DSLT
04
P-value of os
z N Sk <0.001 onT g BT pern o]
33 21 Tl
3 i
82
s8 04 ; |
i I
5 g 084 ]
£ o e
5 i
; E 2084 S I
- .
-+
Median Change -1 1 0 | =
Min, Max -3.2 -3.2 0.0 ‘s
Mean (SD) -0.70(1.13) -0.75(1.05)
e o g U o e e
M
Opbebalmology  Vihene 132, Nusber 10, Ocevber 202§
I — GLAUrious Trial: SLT vs. DSLT
f + Compare DS on-nferiorty)
8 + Demonstrate sa
3 e K @
] i'u . - -
telirs
| ction from bas S - o
iNe B4 T7 “or " 2 LN " ™M
»
UL - S NP RN. . SO, DU, . roportion with reduction at 6 months withottSSH
WEMSS. 1212 aves 0303 esms o100 o0sor ;
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1. GLAUrous Study - Chnvcal Study Report (CSR). CA-RP-01-006. Rev. 01: 2022
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GLAUFrious Trial: SLT vs. DSLT

10P change from basel 107 change from screening (nom-washout)'

@ (washout)!

Difference in Mean:

Published in final edited form as:
J Glaucoma. 2021 July 01; 30(7): 545-551. doi:10.1097/1JG.0000000000001 788.

ive Laser Trabeculopl R

d Annually:

Low-Energy Sel
Rationale for the COAST Trial

Tony Realini, MD, MPH', Gus Gazzard, MD?, Mark Latina, MD®, Michael Kass, MD*
'Department of Ophthalmology and Visual Sciences, West Virginia University, Morgantown, WV
NIHR Blomedical Research Centre at Moorfields Eye Hospital NHS Foundation Trust, London,
UK; University College London, UK

3Department of Ophthalmology, Tutts University, Boston, MA

“Department of Ophthalmology and Visual Sciences, Washington University, St. Louis, MO

Abstract
Atthe 2018 annual meeting of the Association for Rescarch in Vision and Ophthalmology
(ARVO), Stephano Gandolf presented a retrospective study of his patients at the University of
Parma, Italy, in which a regimen of low-cnergy selective laser trabeculoplasty (SLT) repeated
annually imespective of intraocular pressure (IOP) produced significantly longer medication. free
survival than standard SLT repeated as needed, in paticnts with primary open-angle glaucoma

131
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Abstract

At the 2018 annual meeting of the Association for Research in Vision and Ophthalmology
(ARVO), Stephano Gandolfi presented a retrospective study of his patients at the University of
Parma, Italy, in which a regimen of low-energy selective laser trabeculoplasty (SLT) repeated
annually irrespective of intraocular pressure (IOP) produced significantly longer medication-free
survival than standard SLT repeated as needed, in patients with primary open-angle glaucoma
(POAG) or high-risk ocular hypertension (OHTN).' Specifically, newly-diagnosed POAG eyes
were treated primarily either with ALT 360° performed once, standard SLT 360° repeated as
needed at standard energy, and low-energy 360° SLT (0.4 mJ/spot x 50-60 spots) repeated
annually at low energy regardless of IOP. After 10 years of follow-up, medication-free rates were
22.6% in the ALT group, 25.0% in the standard SLT group, and 58.3% in the low-energy SLT
group (p<0.001). The median times to medication were 2.8 years, 3.2 years, and 6.2 years,
respectively. In light of the recent Laser in Glaucoma and Ocular Hypertension Trial (LIGHT)

~15 years after the diagnosis of POAG.""V If we validate an SLT treatment strategy that
extends the duration of medication-free discase control, we move one step closer to the
possibility of a drop-frec lifetime for our patients. Delaying the need for medications by 3,
or 5, 0 7 years not only confers all the benefits of medication-freedom during this period
(which will be all that many patients would need in their lifetimes)—it also allows time for
development of safer and more cffective drugs dosed infroquently via sustained-relcase
delivery systems, as well as better surgical options, for patients whose lifespans exceed SLT
responsivencss. Thus, a new treatment paradigm of SLT, then d-rel
medications, followed by minimally invasive glaucoma surgery and then—for the few who
will progress this far-—filtering procedures could offer the majonity of glaucoma patients the
very real possibility of a drop-free lifetime of therapy. As instruments to measure glaucoma

fated qualify of life are developed and validated, the benefits of freedom from
the bility and of daily medi If-dosing on our patients’ well-being
are likely to become apparent as well.
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Pipeline Angle Based Laser Technologies

* OCT Guided Femtosecond Laser Trabeculostomy
* Excimer Laser Trabecular MIGS
e Low Energy Annual SLT

OCT Guided Femtosecond Laser Trabeculostomy

Decreases IOP by increasing aqueous outflow

Non invasive/Clear Corneal incision of probe with the aid of a
goniolens for angle visualization

OCT guides the femtosecond into the angle where customized
channels are created through the trabecular meshwork

Elios vision

135

A Surgical Procedure Without the Surgery
The first Femtosecond Laser Image Guided High-precision Trabeculotomy (FLIGHT)

Ultra HD gonioscopic & OCT

imaging identify landmarks with \
micron accuracy \*-

Incision-free femtosecond laser
creates precise apertures in the
trabecular meshwork to lower IOP

Repeat treatments can be
performed as needed to maintain
results

137
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Femtosecond Laser Image Guided High-precision

138

Trabeculotomy (FLIGHT) Procedure
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Elios Laser Trabeculostomy

ELIOS uses high precision, non-thermal, laser ablation to create
10 microchannels in the trabecular meshwork to enhance

physiological outflow into Schlemm’s canal while preserving
angle anatomy.

Elios Laser Trabeculostomy

139
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Micropulse Laser Trabeculoplasty

« Delivers energy in repetitive microsecond pulses followed by
intermittent rest periods

— Reduces buildup of thermal energy and reducing coagulative damage
to the TM

Baseline Considerations to Co-Manage with a
Glaucoma Specialist

* First you need to figure out what you are comfortable with managing:

— Do you need help making the diagnosis at times, but comfortable managing
primary therapy?

— Do you need help when primary therapy consists of SLT?

— Do you need help when needing adjunctive therapy (meds or SLT)?
— Are you uncomfortable after 2 bottles of medications?

— Are you uncomfortable when you discover progression of glaucoma?

— Do you need help when referring a patient for cataract surgery who has
glaucoma?

* For these needs, find a glaucoma oriented OD or MD in your community!

141
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Baseline Considerations to Co-Manage with a
Glaucoma Specialist

Do you need help with a Xen stent, Trab/Tube or advanced MIGS?

Complicated angle closure/plateau iris cases requiring
— Lensectomy

— Goniosynechiaelysis
— Persistent narrow angles after LPI
— Narrow angles after NAG attack despite LPI

Patients experiencing larger fluctuations in glaucoma that are
difficult to control

— Example PXE/PG

— Patients who have lost substantial or all vision in one eye from glaucoma

Baseline Considerations to Co-Manage with a
Glaucoma Specialist

Absolute no-no’s for sending patients to a glaucoma specialist
— You don’t want to treat or “mess with” glaucoma

— You don’t have the equipment to diagnose or manage glaucoma
— You don’t take medical insurance

143
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What Data Do | Need Before Even Considering
Referral to a Glaucoma Specialist?

At least 3 but preferably 5-10 years of Visual Field and OCT RNFL
testing

— Very few patients present with newly diagnosed glaucoma and need
glaucoma surgery within 3-5 years

Tmax in each eye and I0P trends for as long as they are available
— Initial response to PGA/SLT

Pachymetry readings

Gonioscopic findings

Medications tried and their effect on IOP

Any medication allergies/side effects

Common Complications of Glaucoma Surgery for
the Referring Doctor

Hypotony
Bleb leak
Hyphema
Choroidals

Inflammation of bleb

Scarring

Pupil issues

145 146
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Additional Considerations When Co-Managing
Glaucoma with a Glaucoma Specialist

When you are watching IOP after surgery or other
intervention, let the specialist know what the IOPs have been
running; possibly after each visit or every 6 months

Forward copies of VF and OCT RNFL as appropriate if further
surgery is being contemplated

166

28



