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Outline N o CCle Evaluation of Structure: Then and Now

Glaucoma

 Hisoyofiaucons IS _ _ « Early 1900s through mid-1970s: DIRECT OPHTHALMOSCOPY
+ Landmark Clinical Trails

« Diagnostic Tools : o= : :': = . [ v . * Mid 1970s:
+ ONH : -

« Perimetry * Direct Ophthalmoscopy
« Ocular Imaging * Rarely Hruby lens

+ Other
+ Management Decisions * Draw concentric circles
« Target IOP = — ] * Occasional non-stereoscopic photol

« Follow-Up Schedule
* Treatment Options * Early 1980s:

. ﬂj::s . * Appreciation of focal rim thinning as a hallmark ON finding of glaucoma
« Surgical Options =
* Angle Closure Spectrum

* Not size of cup per se, but remaining rim that is important
* Hruby lens and Goldmann contact lens became gold standard

Kirsch RE, Anderson DR. Clinical Recognition of Glaucomatous Cupping. Am J Ophthalmol

1973; 75(3): 442-454. Importance of optic disc hemorrhage

‘-"'°=’ LANIMARE REPRINT * Drance SM, Fairclough M, Butler DM, Kottler. The Importance of disc
et Mrcogrition of Chaccrptons Covpby i) hemorrhage in the prognosis of chronic open angle glaucoma. Arch
. e 4 a8 Ophthalmol 1977; 95(2): 226-228.




1980s until now

 Decreased use of Goldmann, Hruby lens
* Increased use of biconvex non-contact lens (+78D, etc)
* Documentation: sequential or simultaneous stereo optic disc photos
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Optic Disc, Cup ond Neuroretinal Rim Size,
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Jonas JB, Gusek GC, Naumann OH. Optic disc, cup and
neuroretinalrim size, configuration and correlations i normal
eyes. Invest Ophthalmol Vi Sci 1988; 29(7): 11511158,

* Only 0.4% of 457 normal optic discs had
NRR smallest outside of the temporal
disc sector

OCT Angiography

HHS Public Access
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* Current: Sp
* Most widely used

* What about OCT angiography?

How do we CLINICALLY assess the ONH?

* Murray Fingeret: “It’s become an OCT world”

* AAOphth PPP: “Examination of the ONH and RNFL provides valuable
structural information about glaucomatous optic nerve damage and
thinning of the RNFL”

« Vertical elongation of cup/diffuse or focal thinning of NRR

 Optic disc hemorrhage

« Diffuse or focal thinning of RNFL

* Beta zone peripapillary atrophy

* Nasalization of central ONH vessels
* Baring of circumlinear vessels

* Absence of pallor




Disc Damage Likelihood Scale

i

i
i
Kl
3
i

1o

-

0ol
&

o | omcsn
& o

e

[y

Okeis | Ofrmoe
o Ey

o|o|o|ole|e|e|e|o|o
0|0|60|©|0|0|0|@|@|1

a0

Disc Damage Likelihood Scale reference Spaeth Trans Am
Ophthalmol Soc 2002

FORGE — what do we look at on ONH?

* Size of disc
 Rim configuration (ISNT)

* RNFL dropout (largely
done by OCT)

* Beta zone peripapillary

atrophy

* Disc hemorrhage

Size of Disc

¢ SD-OCT can measure
disc (area mm?):
« Cirrus:

1/3 <1.58 mm?2

1/3 1.58-1.88 mm?
1/3>1.88 mm?

Gray tone = larger or
smaller disc area than
database, or Avg/Vert
C/D <0.25

1 Dbserve the scleral ing
o identify the limits of the
optic disc and its size

2 Identity the size of the im

3 Examine the etinal nerve
fibor layer

4 Examine the egion of
parapapillary atrophy

Five rules to evaluate the optic disc and
retinal nerve fiber layer for glaucoma

sy Frrgerat, 0.0.** Folipn A Medoirus. M.E." Rarme Susanna. &, ME.* snd
[ —

OPTOMETRY 2005;76:661-8.

Size of Disc
* Size of disc 1 Observe the
* Mean vertical diameter 1.88mm (linear) r:m'::glmu‘
* How do we judge? of the optic disc
« Direct ophthalmoscope (small spot)
* 78D lens with reticle
* SD-OCT (area, not linear)

Fingeret, et al. Optometry 2005

os

Litwak. Glaucoma Handbook

Rim (ISN

2 identify the size of
the im

Litwak. Glaucoma Handbook

Fingeret, et al. Optometry 2005
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3 Examine the
etinal nerve fiber
layer

Fingeret, et al. Optometry 2005

Litwak. Glaucoma Handbool

1 Observe the scloral  ing

Disc Hemorrhage

But, it really IS an OCT World...
s — - i

1 Observe the scleral
ing to identify the

Beta zone PPA ey e g

2 Identify the size of the
im

3 Examine the etinal
nerve fiber layer

4 Examine the egion

of parapapillary
atrophy

Fingeret, et al. Optometry 2005

What Information Do the Instruments Give
Us?

* Optic Nerve Parameters
* Disc Size
* Rim Area
* Rim Volume
* Cup Volume

* Retinal Nerve Fiber Layer Parameters
* TSNIT curves
* Average RNFL thickness
* Sectoral RNFL thickness
* Macular Thickness
« Ganglion Cell Complex
* Inner Retina
* Total Macular Thickness

Optic Disc/RNFL Scan

Macular Scan
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Systematic

Strategy

* Thickness
\ETe}

* Deviation
Map

s Comiail 03,0 00mm
Expias Hurlzoamal Tonvagram

IMPORTANCE OF BLOOD VESSELS!!!!

MNeura-retinal Rim Thickness

—0OD === 05

RNFL Thickness
—D === 05

Systematic Strategy

¢ Quality

« Signal Strength
« Circle Placement
* Movement?

Systematic Strategy

* Thickness Profiles

« Compared to normative
data
Neuro.retinal Rim Thickness

Good at picking up
notches in NRR

RNFL Thiskness

00 -ee 05

Systematic Strategy

¢ Quadrant and Clock
Hour RNFL analysis

7 108
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Systematic Strategy

FrvEL Dison Wap

* Quantitative Parameters

* Average RNFL
* Measures average thickness
around calculation circle

* Affected by blood vessels,
astrocytes, glial cells

* Global measure (will miss focal
loss)

* RNFL Symmetry

KEY POINTS

« Glaucoma imaging is an integral port of the glaucoma
management armamentarium for glaucoma screening,
diagnasis, and follow-up, that is real disease.

o Glaucoma imaging results can be easily misunderstood
without a good undarsianding of the undarlying
hnology | and result in false-positive results
and diagnosis, that is red disease.

« The normative daiabases for the different imaging
technolagies have limitations in defining what is a
normal varsus a gloucomatous optic nerve head.

REVIEW

0 Green disease in optical coherence tomography
diagnosis of glaucoma

Mk 5. Sapens”. bl Margi™®, wad B . Loe®

REVIEW

CHieD Glaucoma versus red disease: imaging and
glaucoma diagnosis

Gabriel T Chong and Richard K Lee

Purpose of eview

Opiical coharence tamography (OCT). conlocal scarning ke lomogrophy [CSU) scannig laso

polaimety S and photogrophic maging of he i nerve head (W) e curenky vsed o

document bseline charaterstcs f ho ONH and for dagnaing glaucoma and glavcoma
ey

BN “he nomal
databases in rod etring or boves, whereas ONH and RNFL charaxlerstcs wikin the norma range are
posanied n groen.

Recont fndings.

have bacome mare sdies, liicans
have come o sl upon data from these imaging devices 1 ad n diferenticing boween normo and
i s od

‘wggesing o,
aypicol ONH or RN morpholagies an imaging can provide arffact which do nd eprese tue ccuor
diease but secondary b limiatons of inaging fechnolsgy.

‘Summary

ek incging s o iperon adfnc
o s crcaly et b ot of incsing ond h iions o hetchroigy ond 5
ormaie b

Keyworss
confocal scorning loer omograpy lascoma, imaging, optcalccharence lomogrophy, perpapillry,
canning loar plerimety

v co-ophthalmology.com
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RHFL
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KEY POINTS

® OCT is on infegral port of modern glaucomo praciice
that is now considered stondard of care in the
diagnasis and followup of gloucoma patients
ond suspech

» Coreful evaluation of seridl OCT analyses over
extended iollowup periods with comful chnicol
sxamination and struchie~function correlation is
paramoun! in glawcoma proctice

» A yingle normal [i.e., green lobeled) OCT analysis may
conler false sense of security, leoding io unrecognition

heonset
of sarky g o gloucoma progy

« A number of condifions 03 well o limiabions inherent
1o the imoging technology may lead to ofilactual green
labaling of OCT analysis in glaucoma, giving rise o
‘green disease.’

9/7/2023



Evaluation of Function: Then and Now

* Before 1970s:

* Finger counting

* Goldmann visual fields (highly reliant on technician)
* 1979: Octopus introduced static perimetry
* Mid 1980s:

« Transition away from kinetic perimetry

* Transition from Octopus to HFA
* HFA to HFA-2 (1994), to HFA II- (2000) to HFA3 (2015)

9/7/2023

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)

Visual Field “Moments”

* Full threshold 30-2 (1984) and 24-2
(1987)

« STATPAC database (1987)

* SITA Standard and Fast testing
algorithm 1997

* SITA Faster 2018
* 24-2C

* Short wavelength (SWAP)
* FDT — screening



SITA Test Time Comparison

SITA Standard
Full Threshold nda
Test time: 16:01 Test time: 8:46

ast
Test time: 4:57

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 densest 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

SITA Faster — tests in 2 minutes or less
without compromise to test results

Two minute test for near normal patients
faster than SITA Standard,; faster than SITA Fast
Clinically equivalent to SITA Fast and Standard

Same SITA algorithm and normative data as Standard and
Fast

Removes unnecessary “dead time” during the test
No Blind Spot or False Negatives
Uses Gaze Monitoring and False Positives for test quality
monitoring
Mixed SITA GPA Reports
Allows mixing all SITA test strategies for GPA reports
Helps immediately adopt SITA Faster

Clinical equivalence of tests allows intermixing

P ok e R J868 Sy /336 121, ot 18 1A e 2012 08080

Glaucomatous damage of the macula
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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

Newest addition: headset perimetry

(MM

What Constitutes a “Glaucoma Exam”? Key Elements of POAG Suspect (Initial/Follow-up)

* Comprehensive exam:
« CVF

* ONH and RNFL evaluation (clinical)
* Diagnostic Testing:

« Central Corneal Thickness

* Visual Field

* ONH, RNFL, and macular imaging
* (Gonioscopy)

9/7/2023



Management of Glaucoma — All About the IOP?

* Historically:
* 1600s: glaucoma was a “hard” eye
* 1800s: palpate the eye for firmness
* 1900s: Tonometers (Schiotz 1905)

O e Fold am

* Mid 1950s: Glaucoma = IOP >21mmHg i e

el
« TREATMENT: Lower the IOP to <21 (“Treat Nb«'- rom—
to Normal”) b -
- 20HTN fosihes
* ?NTG

“Safe |OP Theory” and “Ocular-Cranial
Pressure Gradient Theory”

« Safe 0P Theory: The “safe” IOP is a range of IOP that will not cause
optic neuropathy in individuals; safe IOP is individualized and can be
different from statistically normal; Helps to explain NTG and OH

* Ocular-Cranial Pressure Gradient Theory: A pressure gradient (trans-
laminar pressure difference or TLPD) exists along the optic nerve due
to the difference between the intraocular pressure and the
intracranial pressure; elevated TLPD causes impingement of ON (not
elevated IOP); increased TLPD can be caused either by elevated IOP or
by decreased ICP

Precepts for Glaucoma Decision-Making
(CDIG)

. The higher the IOP, the greater the risk of acquiring glaucoma
damage and the faster the rate of progression

Elevated IOP is not the only risk factor, but it’s the only thing we can
treat.

Lowering IOP helps, but we can’t tell how low is ok prospectively
4. All methods of lowering IOP have costs, risks, and side effects

. GOAL OF TREATMENT is to preserve good vision for life as
inoffensively as possible

9/7/2023

Management of Glaucoma — All About the IOP?

* We still know that elevated IOP is
a MAJOR risk factor for disease

* Late 20t century: recognition of D Wefwicion
OH and NTG- move toward W Ghnsscrmanacs Aot o
definition of “glaucomatous optic
neuropathy”
* 1996: AAOph PPP proposed that
neither level of IOP nor VF defect
were needed for diagnosis of
glaucoma
* At same time, RCTs confirmed the
importance of IOP control

Sk ity bnsteon of 07

Management Decisions in Glaucoma

* Recommendation:
« Clinical Decisions in Glaucoma, 2" edition (Chang, et al.)
« AKA “CDIG”
* Free download: https://www.aao.org/Assets/afffaca5-37b2-4943-b67f-

fde95¢3089dd/636294273819400000/clinical-decisions-in-glaucoma-
pdf?inline=1

Steps to Glaucoma Management (CDIG)

. Treat the treatable cause of elevated IOP, if possible
Establish baseline
If treatment is needed, set a target
. Treat to achieve target (re-evaluate if difficult)
. Follow I0P and follow for progression
Modify treatment and target based on the clinical course of the dz

10
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Establish a Baseline — maybe over mo L\C/I::Dnlgum Criteria for Diagnosing Glaucoma

« Initial exam: “Trifecta”
* Elevated IOP
 Structural damage
* Correlating functional deficit
* Over multiple visits:
« Visual fields x2 (or x3 if first two are very different) ° Subsequfent increase in IOP |r‘1 presence of structural and functional damage
* Progression of VF/OCT/ONH in presence or absence of elevated IOP
* RNFL and macular OCT

* ONH photography

* Multiple IOP readings, preferably at different times of day

* Patients benefit more from multiple IOP readings than they do from 2 extra
weeks of drug therapy

* Gonioscopy
¢ Pachymetry

Let’s talk about Ocular Hypertension

Lo Fank Pvalue <001, Hazad Ratlo 0.40,95% G 027,059)

= Moscaton

< OHTS
* Long-term, multicenter randomized controlled trial (RCT)
* Subjects with OH randomized to observation or medical therapy to lower IOP
* Followed for minimum of 5 years (OHTS 1); now have 20 year data

3
H
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Figure 6. Proporion o partcipans with OHT who developed POAG

OHTS I

AN DpFhamogy | (g Tt

Assossment of Cumulative Incidence and Severity of Primary Open-Angle
(0] NS VBRI =N W M IS ...coma Among Participants inthe Ocutar Hyperterssion

Treatment Study After 20 Years of Follow-up

* 20 year cumulative incidence of POAG:
« Original observation group: 49.3%
 Original treatment group: 41.9%

* All subjects: 45.6%

20 year cumulative incidence of POAG
* Lowest risk: 31.7%
* Medium risk: 47.6%
* Highest risk: 59.8%

* 20 year cumulative incidence of VF loss

11
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_OHT S raciE “The Baseline and Target IOP Approach”

* Quigley, 21%t Century Glaucoma Care Eye 2019
e e TR . _ = —
H', hl(;:,st'sz 0 ik @l et e 5 yizelis g =2 s * Avoid beginning treatment on first visit; suggests at
+ CCT <555 with IOP >26 : : least 3 visits
« Treat unless patient is opposed; follow same as early glaucoma patient * Do we really want to base decades of therapy on one
" . ) s ing?
Moderate risk: 10-20% risk of conversion within 5 years 10P reading? )
« Does not fulfill high- or low- risk criteria * The acceptable amount of IOP lowering needs to be
. Dori't treat unless patient has strong preference, OR if VF/OCT not reliable, OR if ONH is difficult to set as a medium term goal (couple of years)
eYa vate . . e * Suggests 20% reduction for OHT and for early POAG
Low risk: 10% or lower risk of conversion within 5 years eyes
Not high risk — AND -
@ar >5ggg * CIGTS showed that we can tailor the target to the
Don’t treat unless patient has strong preference degree of glaucoma, extending to 40% reduction for
Follow semi-annually for 1 year, then yearly patients with severe loss at baseline

TREATMENT: Lower by 15% (CDIG) or 20% (OHTS); re-evaluate if difficult

ik t IOP: What? H 2 Target IOP — two “Rules of Thumb”
arge . alr NOW'r

* Target IOP is IOP at which you expect to maintain functional vision or « Stage of Disease:
limit progression  Mild: ~30% IOP drop from highest IOP
» Target 0P should strike a balance between over- and under- * Moderate: 30-40% drop
treatment * Severe Loss: 40-50% drop
* Target IOP is “arbitrary and imperfect” (Hodapp) ‘ _ :
« Stage of Disease: (problems with this method)

* Mild: high teens (17-19)
« Set target according to age, severity of disease, and other factors « Moderate: mid teens (14-16)

* Severe loss: low teens (<14)

Simplified Target IOP (CDIG) How do we achieve target IOP?

* OH: 15% * Medications
* Early glaucoma: * Laser
* 25% reduction from Tmax « Incisional surgery
* MIGS
* Moderate-advanced disease: « Conventional surgery (Trabeculectomy, Tube Shunt)
« If OLDER, and NO THREAT TO FIXATION: Target 17mmHg
* If YOUNGER, and/or if there is THREAT TO FIXATION: Target 14mmHg

* Question: Who does this NOT work for?

12
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Glaucoma Medications: [E——

el Ay i i |IOP-Lowering Drugs: Sites of Action

INCREASE TRABECULAR
OUTFLOW
+ PILOCARPINE
= - LATANOPROSTENE BUNOD
EPISCLERAL VENOUS + NETARSUDIL
PRESSURE DECREASE -
. . . + NETARSUDIL
Oral carbonic anhydrase inhibitor (acetazolamide)

c Advanarmic ananicte [aninanheinal
L AGICRTIGIC GECNISS \SRint <)

eta-adrenergic antagonist:

brimonidine AQUEOUS SUPPRESSION |

INCREASE
+ BETA BLOCKERS - = UVEOSCLERAL
prostaglandin analogs Fixed Dose Combination Medications

; ouTLOW
" ALPHAAGONISTS il e

; ik Various preservatives/non-preserved - NETARSUDIL -V .

Rho kinase inhibitors P /non-pi AGONISTS

REACHING
TARGET 0P

NOT REACHING
TARGET

MORE TIME IN CLASS
o SWITCH CLASS

NON-
REACHING REACHING
TARGET I0P. TARGET I0P. ADHERENCE

Bimatoprost SR — Nate Lighthizer, OD
Glaucoma Drugs: What’s Next?

* “Interventional Glaucoma”
* Drug Delivery System (DDS)

* Contact lens delivery
* Punctal plug delivery
* Insertable
* Injectable

* Sub-conjunctival

* Anterior chamber

13
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Where Does Laser Fit In? SELECTIVE LASER TRABECULOPLASTY

« Specially designed laser used to treat pigmented
trabecular meshwork cells

The Glaucoma Laser Trial (GLT). 2. Results of argon
laser trabeculoplasty versus topical medicines. The * Application of laser is same technique as for Argon
Glaucoma Laser Trial Research Group Laser Trabeculoplasty (ALT)

« Differences:
* Very short pulse (3 nanoseconds)
* Eliminates collateral “burn” damage
* Mechanism appears to be cytokine-mediated macrophage
recruitment
* Can be repeated

Fifgur 1. Parronings Protsbiity of Si wlh LT HEALTH TECHNOLOGY ASSESSMENT

* Newly diagnosed
OAG and OHTN
(treatment-naive)

* Two groups:

* Medicine 1t
* Laser 1t

e e A ey T « Compared

* HRQoL

* Clinical Efficacy

* Cost effectiveness

* Followed for 36 mo

LIGHT, Trial, LiGHT Trial Results

* 362 Med-1 .
* 91% patients completed 36 ths

* No difference in HRQoL
* Proportion of patients at target IOP:
* SLT-1 93% (O 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

¢ ODs in TEN states can now perform laser procedures!

14
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Surgical Intervention Minimally Invasive Glaucoma Surgery (MIGS)

« Exponential increase in surgical options in last 10-15 years .
o L * Typical features:
« Traditional incisional surgery: T

* Trabeculectomy 1960’s * Minimal trauma to tissue
* Tube shunt (glaucoma drainage device) * Rapid recovery
* Best efficacy, most significant risks/complications « Excellent safety profile

* Modest efficacy
* Frequently performed with cataract surgery (changing somewhat)

Trabecular Micro-Bypass Stent: iStent Hydrus Microstent

* 8mm nitinol scaffold placed
in Schlemm’s canal at time
of cataract surgery

* HORIZON study:
* 369 HMS + CS

* 187 CS alone

HORIZON: Medication Free
WECRCATIM FREE 48 NONTHE.

Original iStent: greater IOP reduction compared to cataract surgery alone
iStent Inject: 2 stents placed 2-3 clock hours apart, with cataract surgery
iStent Infinite: 3 stents placed, approved as stand-alone surgery

Trabectome, Kahook Dual Blade Goniotomy Other MIGS

‘Abrimees trabecu oty
e

* GATT/Trab 360

* ABIC / VISCO 360

* Xen gel
* 1/3-1/2 need needling/revision

oy perhabmed Wi Ktk tu Bhads.

15



MIGS/cataract versus cataract surgery alone

* Implantation of device: adds 2mm (10%) additional IOP reduction
compared to cataract surgery alone

* About 2/3 of the IOP lowering comes from cataract surgery, 1/3 is due
to device

Back to Clinical Decision:
When should you advance/escalate treatment?

* |OP at level previously shown to cause damage (not at target)
* |OP consistently above target and “next step” is not risky
* Presence of disc hemorrhage and “next step” is not risky

* Worsening of structure/function (CONFIRMED)
* Our ability to manage glaucoma depends on our ability to recognize CHANGE

Progression of Glaucoma

“Although most glaucoma patients will show some
evidence of progression if followed long enough,
the rate of deterioration can be highly variable
among them. While most patients progress slowly,
others have aggressive disease with fast
deterioration which can eventually result in
blindness or substantial impairment unless
appropriate interventions take place.”

9/7/2023

Trends in Glaucoma Procedures
Part B Medicare Glaucoma Surgery

\1"' /’\\“"\
\jll

Glaucoma Progression

“Once the diagnosis of glaucoma has been made, the MOST
IMPORTANT remaining question is whether the disease is stable and
the therapy/compliance are sufficient, or whether the disease is
progressive and the therapy in relation to the life expectancy has to
be intensified.”

Progression of Glaucoma, World Glaucoma Association, 2011 Kugler Publications

16
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Optic Nerve Progression

* Increased cupping compared to photos

¢

* Disc hemorrhage

VISUAL FIELD PROGRESSION

« Deepening of existing defect
 Enlargement/expansion of existing defect
* Development of a new defect

ey Ty,
rErEYSyYwn

99 100

IDENTIFYING PROGRESSION:
IDENTIFYING PROGRESSION in visual fields methods for detection

* A MUCH harder task than recognizing an abnormal VF

* Long-term fluctuation (test-test variability) * Overview printout
+ The single biggest problem in determining progression * Grayscale
+ Deeper defects: more long term fluctuation « Threshold values

* More advanced glaucoma: more long term fluctuation, more fatigue P
& c & * Total and pattern deviation plots

* GHT, global indices, reliability

101 102

17
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OVERVIEW PLOT: PITFALLS

* Total /Pattern Deviation Probability
Plots
* Once a black box...

* Grayscale rayscale:
* Threshold values change can be 1-9 DB

103

HAS THIS VF PROGRESSED? GUIDED PROGRESSION
ANALYSIS (GPA)

* Humphrey Field Analyzer
* Based on results of GLAUCOMA patients from mild to advanced
disease
« Patients took 12 different visual field tests within a 4 week period
+ Developed a model for what is “expected” test-test variation for
patients with glaucoma

Impaired
Vision

105 106

GPA SYMBOLS

* Uses 2 baseline exams

« EVENT Analysis (aka “Glaucoma change probability”, aka triangle plot)
« ***IDENTIFIES AREAS THAT HAVE CHANGED BY MORE THAN THE RANGE OF TESTING VARIABILITY 1 Acoinale; 3ol dot iicabés s i roE changing by:a SOVIINE sticont
TYPICALLY SEEN IN GLAUCOMA PATIENTS LA, Geiap anging by & igr et

+ (And... s this a “repeat” point? 1% time? 20¢? 392 £ malt s trismgl ol 3 diza atan iz sy
thian 5% af the S af that iscation i stitie glaucome potients (< 005

e changes by more than the espected wariahiity are ideisied

* GPA “ALERT” (Possible/Likely Progression)
* Has TODAY’s test changed more than the expected amount from the baseline?

& A half-filled trianghe indfuates signiran detersration o1 tha pont in
e cormsuls tects
A A oyolid trinngle indicates sgnidcant delerooabion ot that pont n thres
* TREND Analysis comc x
« Once there are 5 reliable tests, a regression line of the VI is performed A 3 igpifes that the data at i Wi 0ut o range for dnadysls.

« Provides a RATE OF CHANGE and helps to differentiate rapid progressors from more slow progressors
an that ot s significant. This cecors mainly wh Sk dfects that
swoee akeady qote deep at Baselne.

107 108
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TREND ANALYSIS (rate of change)

*In FORUM, this can be viewed as MD, MD/superior field, MD/inferior field

GPA - EXAMPLE

9/7/2023

109

How often should we run visual fields?

* Quigley (21t Century Glaucoma Care):
* Large database analysis shows that vast majority of OAG patients
under treatment are stable or worsening very slowly
« Small portion losing vision at catastrophic rates***
* Testing VF once per year — it can take 5-6 years to identify progression
with confidence

« Simple solution: 4-6 tests in first 18 months allows identification of rapid
progressors
* Escalate the therapy of rapid progressors
« Back off to once yearly for others

111

GPA — OCT (RNFL AND MAC)

* Event analysis: two baselines; each visit is
compared to average of two baselines, change is
based on instrument repeatability

* Yellow symbols: first time change seen
* Red symbols: change is repeatable

* Trend analysis: rate of change of various
parameters

113
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OCT progression
* Don’t rely on COLORS!!!

* Example:
 Start at average (89 microns)
* From starting point to “floor” of
50 = 89-50 = 39 microns
* To move from “green” to
yellow” = 89-75 = 14 microns
* 14/39 = 36% loss
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Normal RNFL
(69 year old)
107 = 95% percentile|

89 = 50™ percentife

75 = 5 percentile

67 = 1" percentile
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EVENT ANALYSIS
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OCT Progression — Some guidelines

* CDIG: Things that should raise suspicion:
* AVERAGE RNFL change >/= 10 microns, or >/= 5 microns if accompanied by
CORRELATING change in VF or by presence of disc heme
* GCIPL change >/= 4 micron

* Quigley: Average RNFL rate of loss (Spectralis):
* Normals: 0.6 microns/year
* Non-progressive glaucoma: 1.2 microns/year
* Progressive glaucoma: >2.1 microns/year
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Modification of treatment (CDIG):

* Modify sequence
Started with meds: add laser
Started with laser: add meds
Maximum topical therapy with tolerable side effects
* *drug delivery device*
Non-bleb incisional surgery if appropriate
Oral medications
Bleb-forming surgery

****RE-SET BASELINE
* 2new VF
* New OCT
* New follow-up/testing schedule
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TREND ANALYSIS
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Modification of treatment: (CDIG)

* Do | need to modify?
* How fast is patient progressing?
* FAST and at target: What's going on Surgical referral
« FAST and not at target: get to target, consider surgical referral
* SLOW (target or not): What'’s going on? Do | need to amplify?
« If yes: set new target to 25% below average IOP at which progression occurred
How bad is the disease to start with?
Was my IOP at target?
How long with patient live?

****|f non-compliant: may not need to re-set target |QP*****
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Conclusion:

* Glaucoma evaluation and management has changed dramatically in

the past 100 years

« The careful clinical evaluation of the optic nerve remains a key

element in diagnosis

* The ability to observe for change over time has improved the
outcomes for glaucoma patients

* Treatment options have expanded and optometry is well-placed to

care for the majority of glaucoma patients in the next century
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Thank you!

Questions? Email: dmarrelli@uh.edu
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