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GLAUCOMA UNPLUGGEDéAND 

SEATED
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Greg Caldwell, OD

Joe: 954-298-0970

Greg: 814-931-2030Joe: 954-298-0970

GLAUCOMA UNPLUGGEDéAND 

SEATED

Please text us your 

questions!

Joe: 954-298-0970 Greg: 814-931-2030

Joseph Sowka, OD is/ has been a Consultant/ Speaker Bureau/
Advisory Board member for Novartis, Allergan, Glaukos, and
B&L. Dr. Sowka has no direct financial interest in any of the
diseases, products or instrumentation mentioned in this
presentation. He is a co-owner of Optometric Education
Consultants

The ideas, concepts, conclusions and perspectives presented 

herein reflect the opinions of the speaker; he has not been 

paid, coerced, extorted or otherwise influenced by any third 

party individual or entity to present information that conflicts 

with his professional viewpoints.

DISCLOSURE: DISCLOSURES - GREG CALDWELL, OD, 

FAAO   

Will mention many products, instruments and companies during our 

discussion

ÅI don t have any financial interest in any of these products, instruments or 

companies 

Pennsylvania Optometric Association ïPresident 2010 

ÅPOA Board of Directors 2006-2011 

American Optometric Association, Trustee 2013-2016

ÅThank you to the members and those who join 

I never used or will use my volunteer positions to further my lecturing career

Lectured for: Shire, BioTissue, Optovue

Advisory Board:  Allergan 

Envolve:  PA Medical Director, Credential Committee  

He is a co-owner of Optometric Education Consultants

PACHYMETRY

ÁCorrect IOP or not?

ÁOCT vs Ultrasound?

Joe: 954-298-0970; Greg 814-931-2030

IS SITA FASTER ANY 

GOOD? ARE THE VISUAL 

FIELD PROGRAMS 

INTERCHANGEABLE
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SITA Faster ςtests in 2 minutes or less without 
compromise to test results 

Twominute test for near normal patients

Á~50% faster than SITA Standard; ~30% faster than 
SITA Fast

ÁClinically equivalent to SITA Fast and Standard

ÁSame SITA algorithm and normative data as 
Standard and Fast

ÁwŜƳƻǾŜǎ ǳƴƴŜŎŜǎǎŀǊȅ άŘŜŀŘ ǘƛƳŜέ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘ

ÁNo Blind Spot or False Negatives

- Uses Gaze Monitoring and False Positives for test 
quality monitoring

Mixed SITAGPAReports

ÁAllows mixing all SITA test strategies for GPA 
reports 

ÁHelps immediately adopt SITA Faster

ÁClinical equivalence of tests allows intermixing

WHAT IS MORE IMPORTANT? 

TARGET IOP OR PEAK IOP?

Joe: 954-298-0970; Greg 814-931-2030

TARGET IOP

ÁA clinical GPS

ÁHow do you get there if you donôt know where 

you are going?

ÁIs it important? Yes

ÁHow do I figure it out? Thatôs not so easy

ÁTo get where youôre going, donôt forget where 

you have been.

- Peak IOP

ÁShould we do it? Do we do it?

Joe: 954-298-0970; Greg 814-931-2030

TARGET IOP

ÁPractice guidelines recommend target IOP

- Should be written in chart

- Rarely done so

ÁDetermining initial target pressure

- Existing disc damage

- Extent of field damage

- Risk of imminent/ future functional disability

ÅRate of change impacts target IOP

- Patient age and life expectancy

- Peak IOP
A B

ñBò should have 

lower target IOP 

than ñAò

SETTING A TARGET PRESSURE

Two Methods

ÁAbsolute Value

- Risk of over-treating or under-treating patients

- What pressure is ideal for everyone?

-One size fits allé doesnôt

ÁPercentage decrease from baseline

- What constitutes an acceptable decrease?

Joe: 954-298-0970; Greg 814-931-2030
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AGIS 7: SUSTAINED IOP BELOW 18 MM HG:

POSITIVE CORRELATION WITH STABILITY OF 

VISUAL FIELD

Percent of Visits with IOP Less Than 18 mm Hg

AGIS Investigators, 2000, Am. J. Ophthalmol., 130, 429-440

12.3

14.7
16.9

20.2

PERCENTAGE DECREASE FROM 

BASELINE

ÁCan the studies guide us?

ÁClinical trials provide Evidence and 

Guidelines

- Take care to apply the correct study to the correct 

population

ÁUnderstand how and why target pressures 

are chosen for clinical studies

Joe: 954-298-0970; Greg 814-931-2030

Are we setting target 
pressures too high?

Joe: 954-298-0970; Greg 814-931-2030

INFORMATION FROM MAJOR 

STUDIES

Study IOP reduction Progression

ÁOHTS 20% Yes 

ÁEMGT 25% Yes

ÁCNTGS 30% Yes

ÁCIGTS (med) 35% No

ÁCIGTS (Surg) 48% No

ÁAGIS < 18 all visits No

Joe: 954-298-0970; Greg 814-931-2030

ÁA target pressure is that pressure at which 
the sum of the impact of the glaucomatous 
vision loss upon the patient and the impact of 
treatment upon the patient is minimized.  

ÁOnce treatment is started, the goal is not to 
make the IOP ónormalô, but safe for the 
patient.

ÁDemand greater reductions than before

- 40-50% vs 20-30%, especially for advanced disease/ 
risk of visual disability.

ÁAm I at medicolegal risk if I donôt have target 
in chart? No

ÁAm I at medicolegal risk if I have target in 
chart and I donôt reach it? No

Joe: 954-298-0970; Greg 814-931-2030

WHICH IS BETTER? ONE OR 

TWO?

ÁPt 1: treated 20 mm

ÁPt 2: treated 15 mm

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=V3yX8_NJpEuWjM&tbnid=dMaHaShFgVVbvM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.dreamstime.com%2Fstock-photos-happy-middle-aged-man-standing-folded-hands-image16594303&ei=zXnYUrjwJ4fxkQem54CYAQ&bvm=bv.59568121,d.eW0&psig=AFQjCNGY-4cXsgNd_Mj6Igj36ArbV9ovGw&ust=1390005028872885
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8/23/2018

4

WHICH IS BETTER? ONE OR 

TWO?

ÁPt 1: Ta max 42 mm- treated 20 mm

ÁPt 2: Ta max 20 mm- treated 15 mm

TARGET IOP: A BEST GUESS BASED 

UPON:

ÁAge and longevity

- Donôt be age-prejudiced

ÁDegree of optic nerve damage

ÁDegree of visual field loss

ÁThreat to fixation and risk of disability

ÁIOP at which damage occurred

ÁCorneal thickness

ÁFamily history of glaucoma blindness

Joe: 954-298-0970; Greg 814-931-2030

REASSESSING ôTARGETõ IOP

Á72 YOBF: POAG OU x 6 years

Á Initial IOP 28 mm

ÁTreated IOP: 15 mm

- Can tolerate only 1 PGA as MMT

- Adverse reactions with all other meds

- Still an acceptable response, right? 

Å54% reduction

Joe: 954-298-0970; Greg 814-931-2030

ÅMarked late onset rapid 

progression in disc and 

field OD

Å OS stable throughout

Å Needs lower IOP

Å S/P SLT with PGA- IOP 11 

mm Hg OU

REASSESSING ôTARGETõ IOP

Á68 YOF- OHTN

2012

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=V3yX8_NJpEuWjM&tbnid=dMaHaShFgVVbvM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.dreamstime.com%2Fstock-photos-happy-middle-aged-man-standing-folded-hands-image16594303&ei=zXnYUrjwJ4fxkQem54CYAQ&bvm=bv.59568121,d.eW0&psig=AFQjCNGY-4cXsgNd_Mj6Igj36ArbV9ovGw&ust=1390005028872885
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REASSESSING ôTARGETõ IOP

ÁTreatment advocated- pt declines; agrees to 

close observation

Á3 mos f/u scheduled- returns 3 years later

Joe: 954-298-0970; Greg 814-931-2030

2012 2015
Best management 
now?

Joe: 954-298-0970; Greg 814-931-2030

CONCLUSIONS

ÁDonôt over-treat those at minimal risk of 

vision loss

ÁDonôt under-treat those at high risk of vision 

loss

ÁDonôt focus on the IOP to the exclusion of 

other factors

ÁRemember to treat the patient, not a number

Joe: 954-298-0970; Greg 814-931-2030

WHAT CAUSES A DISC 

HEMORRHAGE AND IS IT 

PROGRESSION OR A RISK OF 

PROGRESSION?

Joe: 954-298-0970; Greg 814-931-2030

WHAT DO YOU DO WHEN YOU 

SEE A DISC HEMORRHAGE?

Joe: 954-298-0970; Greg 814-931-2030

Not all hemorrhages of the 

disc are disc hemorrhages.

Joe: 954-298-0970; Greg 814-931-2030
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RISK FACTORS: DISC 

HEMORRHAGES

Inferior, inferior temporal, 

superior, and superior 

temporal regions of the disc 

are most susceptible and 

account for virtually all true 

glaucomatous disc 

hemorrhages

Typically occurs where notches 

and RNFL defects occur

Hemorrhages at other areas of the disc (nasal and temporal) 

tend to not be associated with glaucoma.

OTHER CAUSES OF DISC

HEMORRHAGES

ÁPVD

ÁHTN

ÁAnemia

ÁDiabetes

ÁVascular occlusion

ÁSubarachnoid bleed

- Terson s syndrome

ÅSubretinal and intraretinal

ÅMay be juxtapapillary

BRVO PVD

Terson s

Not all hemorrhages of the 
disc are disc hemorrhages. 

Make sure that the 
glaucomatous characteristics 

are there.

Joe: 954-298-0970; Greg 814-931-2030

EARLY MANIFEST GLAUCOMA 

TRIAL

ÁDisc hemorrhages- predictive of progression

ÁTreatment was unrelated to the presence or 

frequency of disc hemorrhages. 

- Disc hemorrhages were equally common in both the 

treated and untreated groups of patients. 

- Disc hemorrhages don t occur in all glaucoma pts.

ÁDisc hemorrhages cannot be considered an 

indication of insufficient IOP-lowering 

treatment, 

- Glaucoma progression in eyes with disc hemorrhages 

cannot be totally halted by IOP reduction.

OCULAR HYPERTENSION 

TREATMENT STUDY

ÁThe occurrence of a disc hemorrhage 

increased the risk of developing POAG 6-fold 

in a univariate analysis and 3.7-fold in a 

multivariate analysis that included baseline 

factors predictive of POAG 

ÁOccurrence of an optic disc hemorrhage was 

associated with an increased risk of 

developing a POAG end point in participants 

in the OHTS 

- However, most eyes (86.7%) in which a disc 

hemorrhage developed have not experienced a POAG 

end point to date 
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55 YOM

Á2012 presents without complaints

ÁBCVA 6/6 OD, OS

ÁIOP:

- OD: 27 mm; 30 mm

- OS: 15mm; 15 mm

ÁCCT: 536; 531

55 YOM

ÁTreatment initiated

- IOP drops to mid teens OU

ÁOptic disc change OS noted 4/14

ÁTherapy amplified

Á7/15: latanoprost and dorzolamide/timolol FC 

OU

ÁIOP: 10 mm OU

ÁCCT: 536; 531

2016

2012
SO WHAT DO I DO WHEN I SEE A 

DISC HEMORRHAGE?

Á(Treated) IOP high teens:

- Progression documented- increase therapy

- Risk of visual disability- increase therapy

- None of the above: increase therapy or monitor for 

progression then increase therapy

Á(Treated) IOP low teens

- Monitor for progression (if safe)- no change

- Progression documented or risk visual disability

Å? Therapy increase

ÅEqual risk of blindness from disease or treatment
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WHAT ABOUT THE NEW STUFF?

ÁVyzulta

ÁRhopressa

ÁiStent updates

ÁCypass

ÁXen Gel Implants

±¸½¦[¢!ϰ όƭŀǘŀƴƻǇǊƻǎǘŜƴŜ ōǳƴƻŘ 
ophthalmic solution, 0.024%)

ÅFirst prostaglandin analog with one of its 
metabolites being nitric oxide (NO)

ÅQD dosing

ÅDual mechanism of action

ïmetabolizes into two moieties, latanoprost acid, 
which primarily works within the uveoscleral 
pathway to increase aqueous humor outflow, and 
butanediol mononitrate, which releases NO to 
increase outflow through the trabecular 
meshwork and Schlemm's canal.

ROCK/Norepinephrine Transporter 
(NET) Inhibitors 

Netarsudil 0.02% (Rhopressa TM)-
approved 12/18/17

Netarsudil/latanoprost 0.02%/0.005% 
(Roclatan TM)- not yet approved

68

Netarsudil ophthalmic solution 0.02% (ROCK-NET 
Inhibitor) Triple-Action

Ciliary Processes

Cornea

Uveoscleral 

Outflow

AR-13324

NET
RKI

NET
RKI

Trabecular 
Meshwork

Episcleral 
Veins

Schlemmôs 
Canal

1. Wang SK, Chang RT.  An emerging treatment option for glaucoma: Rho kinase inhibitors. Clin Ophthal 2014;8:883-890.

2. Wang RF, Williamson JE, Kopczynski C, Serle JB. Effect of 0.04% AR-13324, a ROCK, and norepinephrine transporter inhibitor, on aqueous 
humor dynamics in normotensive monkey eyes. J Glaucoma 2015. 24(1):51-4. 

3. Kiel JW, Kopczynski C. Effect of AR-13324 on episcleral venous pressure (EVP) in Dutch Belted rabbits. ARVO 2014. Abstract 2900

3 Identified IOP-Lowering 
Mechanisms 

· ROCK inhibition relaxes TM1, 
increases outflow1,2

· NET inhibition reduces fluid 
production2

· ROCK inhibition lowers 
Episcleral Venous
Pressure (EVP)3

69

Netarsudil ophthalmic solution 0.02: Rocket 2 study

·Rocket 2 is a 12-month Phase 3 study of Netarsidil vs. Timolol

·The patient group to be used for Rocket 2 primary endpoint 
analysis was changed with FDA agreement

üPrimary endpoint analysis will include only patients with a baseline 
IOP above 20 mmHg and below 25 mmHg

üRhopressa QD and BID met criterial for non-inferiority to timolol 
(baseline < 25 mm)

·Seems to work best at lower/ modest IOP baseline

70

Netarsudil ophthalmic solution 0.02% 
Rhopressa TM

·In two phase III studies, more than half of patients 
experienced conjunctival hyperemia compared to 8% to 
10% of timolol patients. 
ïMore complaints of eye redness with Rhopressa.

·9% and 5% of Rhopressa once-daily patients reported 
corneal deposits across the two phase III studies 
compared to 0.4% and 0% of the timolol patients.

·Blurry vision was reported by 7% and 5% of Rhopressa 
patients compared to 3% and 0.5% of timolol patients in 
the studies.
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ISTENT (GLAUKOS CORP.)

iStent:  Trabecular 

Micro-Bypass Stent

ÅFDA Approved 2012 for:

Mild to Moderate 

glaucoma in patients 

who need cataract 

surgery

No Bleb is formed

ÅFew complications

Relatively Easy to 

perform

ISTENT ADVANCEMENTS

ÁiStent inject

- Preloaded needle that injects two stents, for which 

Glaukos has completed a phase 1 clinical trial.

ÅInvolving patients unresponsive to two glaucoma medications, 

patients were randomized to receive one, two or three stents

ÅEach additional stent gives an incremental decrease in 

intraocular pressure.

ISTENT ADVANCEMENTS

ÁiStent Supra 

- Meant to treat patients with severe glaucoma

- Suprachoroidal space

- More collateral damage, bleeding and hypotony.

CYPASS

Supraciliary 

microstent that 

increases uveoscleral 

outflow.

It is implanted through 

a clear corneal 

incision and can be 

combined with 

cataract surgery

CYPASS

ÅPlaced in angle between ciliary 

body and sclera and drains to 

suprachoroidal space.

Å2 year outcome: Phaco plus 

CyPass- 7.4 mm IOP reduction

ÅPhaco alone- 5.4 mm IOP 

reduction

KAHOOK DUAL BLADE

ÁSingle use, ophthalmic blade 

ÁUtilizes ab interno approach through a clear cornea 

micro incision 

ÁPrecision engineered to fit in the canal of Schlemm 

ÁDual blades positioned for precise parallel incisions 

of the trabecular meshwork with minimal residual 

leaflets 

ÁMaintains natural physiologic outflow pathways 
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KAHOOK DUAL BLADE

KAHOOK DUAL BLADE

Á Tip of the blade is pierced across the trabecular meshwork, then 

the dual blades create two incisions as the blade is advanced.

Á Beveling allows for apposition with outer wall of Schlemmôs 

canal and advancement of the dual blade neatly excises a strip 

of trabecular meshwork for 90 to 150 degrees of the angle.

Á An analysis of post-op outcomes at three months found a 33% 

reduction in IOP, from 17.5 mm Hg pre-op to 11.8 mm Hg post-

op. Sixty-nine percent of patients were able to stop using at 

least one of their glaucoma medications after surgery.

Á Must have good visualization of the angle

Á Vision can be decreased due to hyphema

Á Can be used stand alone or with cataract surgery

XEN GEL STENT 

ÁFDA approved the XEN45 Gel Stent and the 

XEN Injector for patients with refractory 

glaucoma who failed previous surgical 

treatment or in patients with primary open 

angle glaucoma, pseudoexfoliative or 

pigmentary glaucoma with open angles that 

are unresponsive to maximum tolerated 

medical therapy

ÁñLower maintenanceò bleb-forming 

procedure

ÁPotential for low (<15 mm) IOP
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XEN GEL STENT 

ÁThe stent is a soft, permanent, subconjunctival 

implant that shunts fluid from the anterior chamber 

to the subconjunctival space. 

Á6-mm long and the width of a human hair

ÁPreloaded in a disposable Xen injector and is 

implanted through a small, self-sealing corneal 

incision. 

ÁThe stentôs collagen-derived non-inflammatory 

gelatin material allows it to conform to the ocular 

tissue, possibly minimizing many of the issues seen 

with synthetic materials such as migration, erosion 

and corneal endothelial damage.

HOW DO YOU MANAGE 

GLAUCOMA SUSPECTS?

Joe: 954-298-0970; Greg 814-931-2030

WHO IS A GLAUCOMA SUSPECT?

ÁElevated IOP/ OHTN

ÁSuspicious disc appearance

- Thin rim tissue; Disc asymmetry

ÁSuspicious RNFL/ OCT

ÁDisc hemorrhage

ÁSuspicious visual field loss

ÁFamily history of glaucoma

ÁAge

ÁRace

ÁPhakic hyperopia- angle closure suspect


