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WELCOME!

Host: Dr. Carolyn Majcher

Thank you to Visionary Medical 
Education for helping host this event.

Thank you to the following companies for 
providing an unrestricted educational 
grant for this event: Alcon, Glaukos, 
Reichert, Théa Pharma, and Topcon 

Healthcare.

• For each hour of CE units, attendees must be online for a 
minimum of 50 minutes

• For a COPE certificate, please fill out the survey link in the 
chat. Also, the survey link will appear when the webinar ends.

• CE certificates will be delivered by email and sent to ARBO 
with OE tracker numbers

• We will also display a QR code at the end of the event if you 
have the OE tracker app on your phone.

• CE certificates will be emailed within 4 weeks
• Ask questions using the zoom on-screen floating panel

Speaker Bio –

Danica Marrelli received her Doctor of Optometry degree from the 
University of Houston College of Optometry, and completed a 
residency at the Baltimore VA Medical Center. She is a Clinical 
Professor at the University of Houston College of Optometry where 
she serves as Assistant Dean for Clinical Education and Director of 
the Medical Eye Service. She is a diplomate in the glaucoma 
section of the American Academy of Optometry and is the vice 
president of the Optometric Glaucoma Society.
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What’s New in the Diagnosis 
and Management of Glaucoma?

Danica J. Marrelli, OD, FAAO, Dipl (AAO) 

University of Houston College of Optometry

Agenda

• Diagnosis
• OCT
• Central visual field testing
• Headset perimetry –  are we there yet?

• Treatment
• New(ish) meds
• Drug delivery
• A fresh look at SLT

Glaucoma Basics

• Glaucoma is a disease of ganglion cells
• Damage occurs at level of the lamina cribrosa
• Selective damage to superior and inferior poles of the optic nerve/RNFL
• Asymmetry between sup/inf poles as well as OD/OS asymmetry

The Big Question: Is this glaucoma?

• If there is characteristic optic nerve damage…
• “Yes”

• If there are no characteristic optic nerve or VF changes …
• Usually “No”
• This is changing with use of OCT and ability to detect earlier changes
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Characteristic Optic Nerve Changes

• Large C/D ratio FOR THE SIZE OF THE OPTIC 
NERVE

• Focal or diffuse rim thinning
• Focal or diffuse RNFL loss
• Optic disc hemorrhage
• Peripapillary atrophy

EVALUATION OF RETINAL NERVE FIBER 
LAYER (RNFL)

• Defects in RNFL may precede glaucomatous 
visual field loss and structural changes in ONH

• Can help to differentiate physiologic cupping 
from glaucomatous cupping

Newest Addition to Glaucoma Diagnosis 
Arsenal: Macular Imaging
• 1998: Zeimer et al reported on macular thickness loss in patients 

with known glaucomatous damage
• 2003: Greenfield reported correlation between total macular 

thickness and MD on VF in glaucoma patients (time domain OCT)
• 2013: Hood et al –  extensive investigation of segmented “RGC+” 

(RGC + IPL) layer and description of the “Macular Vulnerability 
Zone” (MVZ)

Hood DC, Raza AS, de Moraes CG, Liebmann JM, Ritch R. Glaucomatous damage of the macula. Prog 
Retin Eye Res. 2013 Jan;32:1-21. doi: 10.1016/j.preteyeres.2012.08.003. Epub 2012 Sep 17. PMID: 
22995953; PMCID: PMC3529818.
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RT-Vue RT-Vue

Cirrus OCT

04.07.10
Heidelberg E

Our eyes are designed to catch loss of symmetry

-1970 ©2010
ngineering, Inc. All Rights Reserved.
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Spectralis - macula Topcon Maestro
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Advantages of Macular Analysis

• Macula contains ~50% of retinal ganglion cells
• Glaucoma is a disease of these cells
• Macular thinning/irregularity cannot be detected during clinical exam

• More reproducible measure (if not using retinal nerve fiber layer) 
than peripapillary RNFL

• Fewer blood vessels an other cell components
• Less anatomic variation compared to optic disc/peripapillary region

• Better superior/inferior symmetry and symmetry between eyes 
than peripapillary RNFL

Disadvantages of Macular Imaging

• Macular imaging is not helpful in glaucoma cases in which 
patients have concurrent macular disease

• AMD
• ERM
• CME
• DME
• Macular hole

Segmentation Errors
Case: Leo

• 71yo AAM
• Referral for glaucoma suspicion, based on age/race/IOP
• POH: Unremarkable
• PMH: (+) DM2 and HTN
• FOH: Unremarkable
• VA: 20/20 OD, OS
• SLE: Normal OU, mild cataract OU
• IOP: 23mmHg OD, OS
• CCT: 587 microns OD 582microns OS
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Case: Tony

• 51yo hypertensive HM
• POH: LASIK OU (2000) , PRK OS (2014)
• FH: (+) glaucoma –  grandmother

• BCVA: 20/20 OD, OS
• Pupils, motility, CVF: Full OD, OS
• Slit Lamp Exam: LASIK flaps OU, otherwise nl
• Angles: open to CB 360 OU
• Tmax: 17mmHg OU
• CCT: 523 OD  489 OS
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What about the 10-2 VF?

• Central 8 degrees from the center of the foveal contains more 
than 30% of retinal ganglion cells

• 24-2 and 30-2 test strategies use a 6 degree test grid pattern; 
these points fall outside of the densist region of ganglion cells

• 10-2 test strategy uses a 2 degree test grid
• Recent research has shown that in some patients with small 

regions of macular gangion cell loss, 10-2 testing may be better 
able to detect VF loss

Back to Tony…
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Macular Damage in Glaucoma 
(Take Home Message)

• Glaucoma damage to the macula is common
• Glaucoma damage to the macula can occur early 

in the disease
• Glaucoma damage to the macula is not visible on 

CLINICAL exam
• Glaucoma damage to the macula can be missed 

and/or underestimated by the standard 24-2 or 30- 
2 test grid

• New test pattern for glaucoma available on HFA-3

SITA Faster 24-2C Pattern on HFA3

The 24-2C test pattern 
combines all 24-2 points
+ ten selected 10-2 
points (shown in OD 
orientation)

Large Gray  24-2 pattern 

Large Orange Ten additional
24-2C points

Small Gray  10-2 pattern

24-2C: The newest pattern on the HFA

Headset Perimetry: Ready for Prime Time?
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Medical Therapy: Is there an unmet need?

IOP = (PRODUCTION/OUTFLOW) + EVP

Aqueous suppression

Increase uveoscleral 
outflow

Decrease trabecular 
outflow resistance

Lower Episcleral 
Venous Pressure

Medical Therapy – New Treatment Classes
• Rho Kinase (ROCK) inhibitors: newest class of topical agents 

(netarsudil)
• Inhibits both ROCK and norepinephrine transporter
• Mechanism of action:

• Increases trabecular outflow (20% in healthy eyes, 35% in glaucomatous eyes)1

• Decreases episcleral venous pressure (EVP)
• Decreases aqueous production

Expansion of TM structure

1. Kazemi et al. J Ocul Pharmacol Ther. 2018:34:380
2. Ren et al. Invest Ophthalmolo Vis Sci 2016;57:6197

netarsudil (Rhopressa®) – efficacy s  safety
• Phase 3 trials (Rocket-1 and Rocket-2)

• Netarsudil qhs non-inferior to timolol BID
• Most frequent adverse events:

• Hyperemia ~50%
• Most cases mild

• Conjunctival hemorrhages ~15%
• Small, limbal

• Corneal verticillata ~20%
• 1 drop qhs

Serle et al. Am J Ophthalmol 2018;186:116-127

Netarsudil – Real-World Efficacy

Zaman et al. Current Medical Research and Opinion 2021;37(6):1011-1020

Rocklatan® (netarsudil/latanoprost FDC)

• Only fixed dose 
combination with once 
daily dosing

• Only fixed dose 
combination with pga

• Side effect profile of both 
agents

Asrani et al. Am J Ophthalmol 2019;207:248-257

Medical Therapy – New Treatment Classes

• NO is endogenous signaling molecule found 
throughout the body

• In the eye, NO has been shown to regulate IOP
• Impaired NO in AC contributes to IOP dysregulation 

in glaucoma patients

• latanoprostene bunod (Vyzulta®)
• Bunod modification releases NO

• Activates cGMP signaling pathway
• Results in trabecular meshwork relaxation and 

increased conventional outflow

• Latanoprost increases uveoscleral outflow
• Mechanisms additive

• Vyzulta® dosing qhs
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latanoprostene bunod – efficacy and safety

• Non-inferior to timolol in 
Phase 3 trials

• Reduced IOP 7.5-
9.1mmHg from baseline

• Adverse events:
• Hyperemia (5.9%)
• eye irritation (4.6%)
• Longer studies:

• Lash growth
• Iris pigment changes

Kaufman Expert Opinion on Pharmacotherapy 18;4,433-444

Drug Delivery – bimatoprost SR

bimatoprost SR

Craven et al. Drugs 2020; 80:167-179

Drug Delivery – travoprost implant (iDose)

Berdahl et al. Drugs 2024; 84:83-97

SLT: Old News?

• SLT FDA approved 2002
• Multiple studies show it is efficacious, safe
• Historically used as adjunct therapy, but sometimes used as first-line

• Newly diagnosed 
OAG and OHTN 
(treatment-naïve)

• Two groups:
• Medicine 1st

• Laser 1st

• Compared
• HRQoL
• Clinical Efficacy
• Cost effectiveness

• Followed for 36 mo
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LiGHT Trial Results

• 91% patients completed 36 months
• No difference in HRQoL
• Proportion of patients at target IOP:

• SLT-1 93% (0 patients requiring surgery)
• Med-1 91% (11 patients requiring surgery)

• SLT-1 provided medicine-free treatment for at least 36 months in 74% of 
group

• After 3 years:
• SLT first group allowed 3rd SLT if necessary
• Med first group allowed SLT as switch or escalation

• 692 subjects remaining at 3 years
• 633 entered extension study (91.5%)

• 524 subjects completed 6 years (82.8% of those 
entering extension)

LiGHT Study – 6 year Results
• Quality of Life:

• No significant 
difference in quality of 
life with Euro QOL EQ- 
5D, Glaucoma Utility 
Index, and Glaucoma 
QOL-15

• SLT showed better 
Glaucoma Symptom 
Scale (72 months)

LiGHT Trial – 6 Year Results

• Efficacy:
• SLT first group: 69.8% remained at or less than target IOP without need for 

medications or surgical treatment
• More eyes in Med first group exhibited progression (26.8% vs 19.6%)
• Trabeculectomy: Med first (32), SLT first (13)
• Cataract surgery: Med first (95), SLT first (57)
• NO serious laser-related adverse events

• NEWLY DIAGNOSED OHT AND POAG PATIENT RANDOMIZED TO RECEIVE:
• STANDARD SLT (REPEAT AS NEEDED)
• LOW ENERGY SLT ANNUALLY

SLT- COAST background

• Traditional SLT v. ALT v. Low-Energy SL as primary treatment in 
OAG

• Years to topical treatment:
• SLT: 2.8
• ALT: 3.2
• LE SLT: 6.2 (LE = 0.4mJ with 50-60 spots over 360°)

• %  Remaining Drop-free
• SLT: 22.6%
• ALT: 25%
• LE SLT: 58.3%

Stephano Gandolfi, ARVO abstract 2019
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SLT – Direct SLT

• The Eagle (Belkin)
• Q-switched frequency-doubled Nd:Yag laser
• 532nm
• No gonioscopy lens
• Delivers 120 simultaneous pulses through limbus/peripheral cornea

• 1.5-2.3 second application time
• FDA Approved December 2023 Traditional application Direct SLT

GLAUrious Trial
• OHTN or OAG patients

• Randomized SLT (77) vs DSLT (84)

• Mean IOP reduction (6 months):
• DSLT: 5.46mmHg
• SLT: 6.16mmHg

• Mean # medications used reduced by 
50% at 12 months (both groups)

• Patients remaining medication –free (12 
months):

• DSLT 61.7%
• SLT 59.5%
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