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To Treat or Not To Treat, 
That Is The Question!

A Review Of Risk Factors

Ø FINDACAR
l Family history

l IOP

l Nearsightedness

l Diabetes/Vascular disease

l Age

l Corneal thickness

l Asymmetry

l Race

Glaucoma Risk Factors

Ø FINDACAR

Ø The more risk factors one has, the more 
likely one is to develop glaucoma

Ø The more risk factors one has, the lower 

the IOP target should be

How Can We 

Make A Difficult 

Decision Less 

Difficult?

 Get Data

 What Data?

 OCT

 VF

 FP

 IOP

 IOP

 Pachymetry

 Fam Hx

 IOP

Diagnosis In The 
Glaucoma 

Suspect

   4When To 

Treat?

 Glaucoma suspects can be (broadly) categorized 

into two groups: 

1. Ocular hypertensive subjects with risk factors 

for the future development of glaucoma 

• These patients are addressed by OHTS data 

and who to treat

2. Subjects with questionable glaucomatous 

findings that cannot definitely be 

distinguished from normal

• e.g., suspicious appearance of optic disk, 
RNFL/GCA or VF and 

• IOP that is 21 mmHg or lower

1 2 3

4 5 6
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Open Angle Glaucoma 
Suspect

 The Decision Tree: 

 The patient without OCT, VF or ONH damage

 This may be someone with IOP >21 or <21 mmHg

Who do you 

treat?  Options, 

Bias, Preferences

 Rather than a simplistic approach of treating 

everyone with an IOP of over 21 mmHg,  

treatment is held off until there is sufficient 

evidence of glaucoma damage at some level 
(OCT, VF, )

 This is a practice philosophy that can be followed 

for low risk patients

 Or, we elect to treat those with the most 

significant risk factors.

Glaucoma 

Suspect:  The 

Ocular 

Hypertensive

 IOP 21-30+ mmHg with

 Normal appearing or suspicious optic nerve,   But  

NO definitive changes!

 no visual field defects 

 some risk factors

 Follow OHTS Treatment Guidelines:

Glaucoma 
Suspect:  IOP 

under 21

 Management Options:  

 no single treatment plan nor guidelines, varies with 

every patient, must be individualized

1. Follow these patients every 3-6 months with 

observation and repeated: ONH, VF, OCT, IOP

 Wait until confirmation of true OCT/VF defect, ONH 
change

2. Or, may initiate therapy for those with 3 or 

more risk factors:  positive family history, 

 C/D ratio 0.8 or greater, asymmetry of the nerve 
heads

 African American; diabetes, etc.

 Questionable visual field defects, fluctuating IOP

Patients Who 
Likely Require 

Therapy:

 At any IOP

1. Glaucomatous ONH Changes

-  As identified by you or via photograph, OR

2. Strongly abnormal, characterstic and reliable 

OCT

 This must have some <clinical correlation=

 Rarely do you treat based upon this alone  
(patient has other findings)

 Watch out for <Red Disease=

3. Characteristic/Confirmed Visual Field Loss 

• (not required for diagnosis)

 OHTN with IOP over 30 mmHg   

 Some exceptions; eg very, thick cornea

Glaucoma diagnosis can be a very complex 

puzzle:  Requirements

 Organized, step-by-step approach

 Sort and organize the data

 Identify good data

 Ignore bad/unreliable data

 Confirm data when necessary

 Sort and organize again

 No need to rush your decision

 Individualize to your patient

 Begin therapy (later) or monitor

When you have enough compelling 

evidence 3you treat!

 Look to the OHTS Study for 

guidance

  

10 11 12

13 14 15

16 17 18
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Ocular 
Hypertension

• When do you treat – 
sometime, all the never, 

never?

• Can OH progress to 

glaucoma if it is treated? 

• What are the 

downsides to therapy?

• When not treat 

everyone w elevated IOP?

Ocular Hypertension

• Definition of ocular hypertension

• IOP 21 mm Hg or higher 

• Based upon Armaly statistical definition of OHTN

• Not based upon clinical findings

• Visual Fields Full

• Optic nerve considered Full

• This part of definition is changing with OCT use allowing subtle optic nerve/RNFL changes to be detected

• Consider therapy based upon risk of developing glaucoma over lifetime

• Concept of risk assessment

• Therapy is often considered optional since true damage is not present

• Still not clear if early therapy (before damage) alters long-term outcome

• OHTS III was meant to answer this question

The Swinging Pendulum of Therapy 

for Ocular Hypertension

• 1960s IOP > 21 mm Hg Treat

• 1970s IOP > 21 mm Hg No Tx

• Decade of Ocular Hypertension

• 1980s IOP > 21 mm Hg Tx/No Tx

• 1982 Quigley paper field loss late sign OAG

• Concept of risk factor analysis

• 1990s IOP > 21 mm Hg Tx/No Tx

• Earlier therapy once latanoprost introduced

Ocular Hypertension

• Many years ago, everyone with elevated IOP was treated

• Recognition that about 1% per year convert from OHTN to glaucoma

• Those with greater risk are more likely to convert

• thinner cornea, African American, larger cupping

• Led to the concept of risk assessment

• OHTS provided information on when to treat

• European Glaucoma Prevention Study (EGPS) also provided risk information

Treating ocular hypertension 

Risk assessment

• Consider number of risks individual has that increases chance for 

• Conversion of ocular hypertension to the development of glaucomatous damage 

• Based upon evidence

• Studies include Ocular Hypertension Treatment Study (OHTS) and European Glaucoma 
Prevention Study (EGPS)

• If we are going to treat ocular hypertension, at what risk level? 

• 10% vs. 15% vs. 20%

• Begin prophylactic therapy 

• Uses concept from Framingham Heart Study

OHTS – The 
Nitty Gritty

➢The most predictive factors for 
conversion:

⚫Older age

• 22% increase/ decade

⚫Larger horizontal and vertical C/D

• 32% increase/0.1 larger

⚫Higher baseline IOP 

• 10% increase/ mm Hg

⚫Thinner corneas

• 71% increase in risk/ 40 microns 
thinner

Risk Assessment

• Risk Level Low  < 5%

• Monitor

• Risk Level Moderate 5-15% 

• Consider Therapy 

• Discuss with patient

• Risk Level High  >15%

• Treat 

19 20 21

22 23 24

25 26 27
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iPhone Risk 

Calculator

Risks • OHTS

• IOP

• Corneal thickness

• Cup/Disc ratio

• VF status

• Other risks

• Family history

• Race including Hispanic

• Newer risks

• Alcohol use

• Cigarette smoking

• Diabetes?

• Age at menopause

• Ovarian surgery

• Physical activity

• Metabolic diseases

• Hypertension, 
cholesterol, 

Cardiopulmonary 
diseases

• Sleep apnea 

Ocular Hypertension

• Treat when risk is significant but&.
• Need to include patient in discussion about therapy

• Some patients would like OHTN to be treated when risk is present while others would 

rather not be treated

• Glaucoma is a slow- moving disease so can monitor those with OHTN safely without 

therapy

• Still not clear how soon therapy should be initiated

Making the Diagnosis and Starting Therapy
OGS E-Journal

January 2008

Glaucoma Clinical Trials: 

Study Design

Trial N Dx Randomization Follow-Up

OHTS1 
(NEI)

1636 pts OHT Medical Tx vs observation 5 years

EMGT2 
(NEI)

255 pts OAG
Tx (ALT + betaxolol) 

vs observation
4-9 years

CNTGS3 
(GRF)

140 eyes NTG
Medical Tx and/or surgery vs 

observation
7 years

CIGTS4

(NEI)
607 pts OAG Medical Tx vs surgery 4 + years

AGIS5

(NEI)
738 eyes OAG ALT vs surgery 8 years

ALT=argon laser trabeculoplasty; NTG=normal-tension glaucoma.

1. Kass MA et al. Arch Ophthalmol. 2002;120:701-713.

2. Heijl A et al. Arch Ophthalmol. 2002;120:1268-1279.

3. CNTG. Am J Ophthalmol. 1998;126:487-497. 

4. Lichter PR et al. Ophthalmology. 2001;108:1943-1953. 

5. AGIS: 7. Am J Ophthalmol. 2000;130:429-440.

IOP in Clinical Trials

Study     IOP Reduction  %Progression

• OHTS* 20%   9.5%/4.5% 

• EMGT* 25%**   62%/45% 

• CNTGS 30%   35%/12%

• AGIS    <18; No progression
     

• CIGTS (meds) 38%  no progression

• CIGTS (surg) 45%  no progression 

*10% risk reduction for every 1 mmHg lowering

**mean

Advanced Glaucoma Intervention Study (AGIS)

• Long-term study with follow-up of patients with advanced 

glaucoma

• exhausted all medical options

• follow-up 7 years

• 249 whites/ 332 black patients

• Results initially published July 1998 Ophthalmology

• Therapeutic options and success vary w race

• ALT Vs. Trabeculectomy as first procedure

28 29 30

31 32 33

34 35 36
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Follow-up (years)
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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

169

20.2

• Treat newly diagnosed glaucoma1,2 

•Patients with early glaucoma should be treated to reach low pressures that reduce the risk of progression

•Both medical treatment and surgery effectively reduce IOP and risk of progression

• IOP needs to be consistently low3

• IOP fluctuation over long time periods increases risk of VF loss in glaucoma

•Results show that to be effective, patients need lower IOP

•Not just most of the time

•Need it lower consistently, all the time

•When pressures are low enough, patients on average have much lower risk of progression2

Glaucoma Clinical Trials: 

Summary of Implications

1. Heijl A et al. Arch Ophthalmol. 2002;120:1268-1279.

2. Lichter PR et al. Ophthalmology. 2001;108:1943 -1953.

3. AGIS: 7. Am J Ophthalmol. 2000;130:429 -440.

 

Determining the Target IOP

• 1. Estimating the amount of glaucoma damage.  

• This is based upon both structural functional assessment.

• 2.  Estimating the damaging IOP 

• One should make the best clinical assessment possible as to what the 

likely IOP was at which damage has already occurred.  In some instances, 

multiple IOP measurements may help determine a baseline IOP and 

hence influence the initial determination of the target IOP

Determining the Target IOP

• 3. Estimate the patient’s life expectancy.  
• In general, the longer the patient’s life expectancy, the lower the target 

IOP will need to be. Actuarial tables can be helpful, keeping in mind that 

any give patient may live much longer or shorter than the mean.  When in 

doubt, err on the side of estimating a longer life expectancy.  

Nevertheless, on average, 40 year olds and 90 year olds may be treated 

differently.

Determining the Target IOP

• 4.  Consideration of the other risk factors for progression.  

• Other proposed risk factors include severe damage in the other eye, 

family history of blindness from glaucoma, etc.

• 5. Guesstimate the Rate of Progression (RoP) of glaucoma 

damage, either disc and/or fileds, based upon the assessment of 

damage already occurred vs time

IOP Often Not Lowered to 

Recommended Target Pressures

• Review of 395 POAG patient charts in 6 

managed care plans 
• IOP often inadequately controlled

• Mild glaucoma

• 52.4% of visits IOP >20 mm Hg

• 21.1% of visits IOP >24 mm Hg

• Moderate to severe glaucoma

• 65.3% of visits IOP >17 mm Hg

• 30.4% of visits IOP >21 mm Hg

Fremont AM et al. Arch Ophthalmol. 2003;121:777-783.

Today’s Treatment Algorithms
OCT  and Progression Range

• Just like perimetry, the 
average patient can 

lose a third of his/her 
RNFL or neuro-retinal 

rim and still be inside 
the OCT normal range.

• Normal person losses 
2um/decade due to 
aging

50th percentile = 89 microns

5th percentile = 75 microns

95th percentile = 107 microns

Risk of Disability <50 microns

1st  percentile = 67 microns

Normal ranges

for Average RNFL

Values shown are for a 69 year old normal.1

SDOCT measurements are highly reproducible.

2-4 Steps in Range

• We can measure multiple 
steps of statistically 

significant change while a 
glaucoma suspect still is in 

the green normal range. 

• Leung et al. Ophthalmology 2009;116:1257

• Roh et al. Ophthalmology 2013;120:969

• Wong et al. Optom Vis Sci 2014;92

• Matlatch et al, IOVS Sep 2014 .  

Values shown are for a 69 year old normal.

50th percentile = 89 microns

5th percentile = 75 microns

95th percentile = 107 microns

Risk of Disability <50 microns

1st  percentile = 67 microns

Normal significance Limits 

for Average RNFL

37 38 39

40 41 42

43 44 45
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55 56 57

58 59 60

61 62 63
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OSODONH and RNFL OU Analysis:Optic Disc Cube 200x200

Signal Strength:echnician: 7/10Operator, Cirrus 6/10

RNFL Circular Tomogram

Extracted Horizontal Tomogram

Extracted Vertical Tomogram Extracted Vertical Tomogram

Extracted Horizontal Tomogram

RNFL Circular Tomogram

RNFL Thickness Map

RNFL Deviation Map

RNFL Thickness Map

RNFL Deviation Map

RNFL
Quadrants

RNFL
Clock
Hours

Disc Center(-0.03,0.15)mm Disc Center(-0.03,0.06)mm

Neuro-retinal Rim Thickness

RNFL Thickness

Retinal Ganglion Cells extend 
through three retinal layers

RNFL

Ganglion cell bodies

Ganglion cell axons

Ganglion cell layer

Inner plexiform layer

Inner nuclear layer

Outer plexiform layer

Outer nuclear layer

IS / OS Junction

RPE Layer

Ganglion cell dendrites

Ganglion cell complex 
(GCC)

GCC is:

• Nerve Fiber Layer – Ganglion cell axons
• Ganglion cell layer – Cell bodies

• Inner-Plexiform Layer - Dendrites

Macular Vulnerability Zone

OS Sectors

OS Horizontal B-Scan

OS Thickness Map

OS Deviation Map

Fovea: 262, 66

OSODU Analysis:Optic Disc Cube 200x200

RNFL Thickness Map

RNFL Deviation Map

s

64 65 66

67 68 69

70 71 72
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RNFL Thickness Map

RNFL Deviation Map

Disc Center(0.03,-0.03)mm

OS Sectors

OS Thickness Map

OS Deviation Map

Fovea: 257, 65

OSODONH and RNFL OU Analysis:Optic Disc Cube 200x200

RNFL Circular Tomogram

Extracted Horizontal Tomogram

Extracted Vertical Tomogram Extracted Vertical Tomogram

Extracted Horizontal Tomogram

RNFL Circular Tomogram

RNFL Thickness Map

RNFL Deviation Map

RNFL Thickness Map

RNFL Deviation Map

RNFL
Quadrants

RNFL
Clock
Hours

Disc Center(-0.03,0.09)mm Disc Center(0.03,-0.12)mm

Neuro-retinal Rim Thickness

RNFL Thickness

Doctor's Signature CIRRUSComments

OSODGanglion Cell OU Analysis: Macular Cube 512x128

Signal Strength:Technician: 10/10Operator, Cirrus 9/10

OS SectorsOD Sectors

OD Horizontal B-Scan OS Horizontal B-Scan

OS Thickness Map

OS Deviation Map

OD Thickness Map

OD Deviation Map

Fovea: 252, 68 Fovea: 262, 71

73 74 75

76 77 78

79 80 81
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OSODONH and RNFL OU Analysis:Optic Disc Cube 200x200

RNFL Circular Tomogram

Extracted Horizontal Tomogram

Extracted Vertical Tomogram Extracted Vertical Tomogram

Extracted Horizontal Tomogram

RNFL Circular Tomogram

RNFL Thickness Map

RNFL Deviation Map

RNFL Thickness Map

RNFL Deviation Map

RNFL
Quadrants

RNFL
Clock
Hours

Disc Center(0.15,0.18)mm Disc Center(0.12,0.15)mm

Neuro-retinal Rim Thickness

RNFL Thickness

OSODGanglion Cell OU Analysis: Macular Cube 512x128

Signal Strength:Technician: 8/10Operator, Cirrus 9/10

OS SectorsOD Sectors

OD Horizontal B-Scan OS Horizontal B-Scan

OS Thickness Map

OS Deviation Map

OD Thickness Map

OD Deviation Map

Fovea: 250, 64 Fovea: 261, 64

Glaucoma Treatment Universe 2024

 Prostaglandins

 Alpha agonists

 Rho-kinase Inhibitors

 Beta-blockers

 Carbonic Anhydrase Inhibitors

 Combo Agents

 SLT

 MIGS

 Glaucoma  Surgery

 How Do You Know Which Category 
To Choose???

What Are You Trying To Achieve?

 Optimal IOP Reduction

 Minimal Side Effects

 Rigid Compliance

 Anything Else?

PGA

 QHS dosing

 Long duration of action

 Flatten diurnal curve

 Effective on trough and peak IOP

 No systemic side effects

 Little tachyphylaxis

87

Prostaglandins

 All decrease IOP by increasing uveoscleral outflow

  All are effective at squashing the diurnal curve

 They have either no effect or a positive effect on retinal perfusion

 Some affect nitric oxide at the optic disk

 Some have BAK, others don’t

 But does 1 work better than the others?

 Is there really any reason to not start with a PGA?

 

88

XLT Study 3 Parrish, Palmberg, et. al.
(AJO, May 2003, Vol. 135, No.5)

 Multicenter study to compare IOP lowering efficacy of 
Bimatoprost vs Latanoprost vs Travaprost

 Also compared safety profiles of the 3 drugs

 Conclusions: All 3 drugs were comparable in their ability 
to lower IOP at all time periods.

 Latanoprost exhibited greater ocular tolerability

89 90

82 83 84

85 86 87

88 89 90
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Vyzulta 3 A different kind of 
PGA

 Reduces IOP by 32%

 1.2mm HG lower than latanoprost

 Preserves VF better by 10%

 No loss of effect while sleeping

 Improved side effect profile

 Releases nitric oxide at the trabecular meshwork level

Vyzulta 3 Brand New Data

 Effect of latanoprostene bunod on Optic Nerve Head Flow

 Samaha, Diaconu et al, IOVS, Feb 2022, Vol 9, Iss 2 pp172-176

 Purpose was to evaluate effect of latanoprostene bunod on optic nerve 
blood volume and O2 saturation 3 IN HEALTHY SUBJECTS

 Measurements were taken before initiating therapy and then 7 days after 
QD therapy of both Latanoprost and latanoprostene bunod

Study results

 ONH saturated O2 levels were 4% higher with Vyzulta than latanoprost

 ONH blood volume was way higher with Vyzulta

 66% higher at Hr 1, 45% higher at Hr 2

 What is the clinical significance of this?

Are generics really 
as good as branded 

products?
What about when it comes to prostaglandins?

94

But really… Is 
There Anything 
New??

Iyuzeh-

 (latanoprost 0.005%)

Thea Pharmaceuticals

Let’s talk about this…

Iyuzeh 
(latanoprost 

0.005%)

 Does that sound familiar?

 Monoprost (in Europe) 3 the market leader in PGA in 
Europe

 This actually is PRESERVATIVE FREE latanoprost!!

 Single dose container

 But does it really work??

Iyuzeh 3 Phase 3 
data  Compared to Xalatan (Switch Study)

 Stable POAG pxs on Xalatan

 8 day washout period

 3 months on Iyuzeh

 IOP reduction was 4-8mm Hg on Xalatan

 IOP reduction was 3-8mm Hg on Iyuzeh

 Baseline IOP was 19mmHG!!

Iyuzeh 3 Phase 3 
data-Adverse 

Effects
 Xalatan group

 Hyperemia 3 31%

 Eye Irritation 3 34%

 Iyuzeh Group

 Hyperemia 3 34%

 Eye irritation 3 19%

 ZERO reports of SPK

Subsequent Iyuzeh studies

 European data 3 Higher baseline IOP (24mm Hg)

 IOP lowered to 15.5mm Hg

 Same rate of adverse effects

 Bachrach data (2023 AGS)

 12 week trial comparing to Xalatan

 Similar IOP reduction (as measured by ability to get IOP <18mm Hg)

 2% experienced redness or ocular irritation

 0% SPK

Fewer ocular side effects (13.9% vs 22.5%)

 PASSY study 

 97% tolerated drop 

 AT usage decreased 24%

91 92 93

94 95 96

97 98 99
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#What’s The Big Deal??

 OSD is an epidemic in glaucoma

 Will this improve compliance?

 Will this cost $1M??

 Is it better than what we have?

Are we going to see a trend towards 
Preservative free glaucoma drops??

Beta-blockers

 40 year history of successfully lowering IOP

 Reduces aqueous humor formation

 Adrenergic agonists

 Lowers IOP 22-28%

 Ocularly well tolerated

102

Beta-blocker side effects

 Cardiac problems

 Bradycardia

 Hypotension

 Exercise intolerance

 Heart block

 Respiratory problems

 Bronchospasm

 Status asthmaticus

103

Beta-blocker side effects

 CNS

 Often overlooked

 ACID

 Anxiety

 Confusion

 Impotence

 Depression

 General decreased 
affect

 Diabetic problems

 Decreased sense of 
caloric need due to 
depressed adrenergic 
surge

104

Beta-blocker side effects

 22% of pxs have contraindication to or significant side effect from beta-
blocker

 Question, query and query some more!

 Be specific

 Remember the dose relationship so:

 ¼% rather than ½%

 QD rather than BID

 They are real (may be anecdotal)

 IS THERE REALLY ANY REASON TO USE A BETA-BLOCKER??

105

Rhopressa (netarsudil) -MOA

Works at the cellular level within the 
trabecular meshwork

ROCK inhibitors improve outflow  by relaxing 
contraction and stress fibers at the t.m.

What Do We 
Know About 
Rhopessa 
(netarsudil 
0.02%)

Rhopressa QD is non-inferior to timolol 0.5% 
BID in lowering IOP

Expected IOP reduction 3.7 -7.0mm Hg

Rhopressa seems to better at lowering IOP (as 
compared to itself) in pressures < 25mm Hg

IOP lowering effect is maintained over 12 
months

Was given a broad label by FDA

Rhopressa 3 
Adverse 
Effects

Generally well tolerated

Conjunctival hyperemia 3 53%

• Did not worsen with time

• Mild-36.8%, moderate 3 10.5%, severe -0.6%
• D/C rate due to redness -~3%

Corneal verticillata 3 18%

Conjunctival hemorrhage 3 15% 

• All are transient and considered mild

100 101 102

103 104 105

106 107 108
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What’s to like about Rhopressa?

New MOA so… it is absolutely different

It should be additive

Definitely works better at lower IOP

What about side effects?

M.O.S.T. 
Study

Real World Open Label Phase 4 Study

ASCRS 2020

To determine efficacy of Rhopressa as an 
adjunct med

Investigator’s Choice – Rhopressa + any 
other agent

24.4% African-American participants

M.O.S.T. Results

Rhopressa + PGA  -   IOP 21.1> 
16.9 mmHg ( 20% reduction)

Rhopressa + 2 meds – 20.6 > 
16.6 mmHg ( 20% reduction)

Notice the low baseline IOP

More M.O.S.T. Results

• % of pxs less than  < 18mm Hg

• <18mm -72.7 % ( from 34.4%) 

• <17mm- 65% (from 25.2%)

• <15mm -40.6% (from 15.9%)

• <14mm-  30.1% (from  11.3%)

• 2/3 of all patients achieved IOP < 17mm Hg

M.O.S.T. Tolerability rates

Hyperemia – 20.* % D/C rate – hyperemia 3.4% Tolerability rating

67.8-73.1%  good or decent 
(physician response)

65-78% good or decent (Patient 
response)

Roclatan – Alcon 

• Fixed Combination drug – Rhopressa + latanoprost

• QD dosing

• <Quadruple acting= MOA – (adds increased uveoscleral outflow)

• IOP lowering better than either of its components

• Potential to be very effective – lowered IOP an additional 2-3 mm compared to 
Rhopressa (and other PGAs)

109 110 111

112 113 114

115 116 117
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Newest Rocklatan Data

Rocklatan vs Rhopressa vs Latanoprost

60% achieved >30% 

reduction in IOP

1/3 achieved > 40% 

reduction in IOP

CIGTS showed 38% 

drop to STOP VFG 
progression

75% achjieved 

<18mm Hg

1/3 achieved 14mm 

or less

On average 3.2 mm 

lower IOP than either 
latanoprost or 

Rhopressa

1400 pxs 

Newest side 
effect data

No tachyphylaxis at 12 months

No unexpected A.E.

Very few serious A.E.- majority are mild

58% hyperemia but 5% d/c rate

20% Instillation pain – 0% d/c

10% subconj heme – 0% d/c

Adrenergic 
Agonists

121

 Dual mechanism of action

1. Reduce aqueous production

2. Enhance outflow mechanisms

 22-28% IOP reduction

 Short duration of action

 TID dosage

 Avoid in kids

Mechanism of Action of Brimonidine-
PURITE® 

 Complements PGAs because it decreases aqueous production

 Complements timolol because it increases uveoscleral outflow

122

Brimonidine side effects

 10-20%

 Hyperemia

 Allergic conjunctivitis

 Ocular pruritis

  5-9%

  burning sensation, 

 conjunctival folliculosis, 

  ocular allergic reaction,

  oral dryness, 

  visual disturbance

 Do these worsen with 
time?

 How do you know if 
the drops are the 
culprit?

123

Alphagan systemic side effects

 Dry mouth (~20%)

 Fatigue (1-2%)

 Drowsiness

 Decreased BP

 This drug can cross blood-brain barrier, esp in older and younger pxs

124

Brimonidine questions 

 What is the correct dosage?

 Which of the 3 products should be prescribed?

 Can it be used as stand alone therapy?

 Effect on diurnal curve?

 What Happens If Hypersensitivity To 0.2% Brimonidine Occurs?

125

Let’s talk (quickly) about combo drops!

 What are their advantages?

 What about their side effects?

 Are they twice as good as their individual components?

118 119 120

121 122 123

124 125 126
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Dry Eye and Glaucoma Considerations on Glaucoma and Dry Eye

• Same age range as chronic dry eye

• Preservatives in PGAs and also combo medications

• QD vs. BID vs.. TID etc

• Preservative Free Glaucoma Medications

• Effect of preservative on hydrolyzation of drug

• Blepharitis/PGA’s

Preservatives in Glaucoma Medications

• BAK ranges depending on agent

• At once/day PGA BAK seems innocuous

• Adjunct drugs containing BAK

• Beta Blockers, CAI’s, Brimonidine, RhoKinase

• Mostly BAK; others such as Sofzia and ”P” for Alphagan P

OSD and Glaucoma

• Strategies

• Go with non preserved PGA

• Consider SLT

• Single treatment can last 5 years

• Consider Durysta

• Consider Cat Sx +MIGS when appropriate

• Avoid multiple time/day drugs w BAK

• Treat OSD/Blepharitis in addition to glaucoma

• Medications

• MGD procedures (IPL/Lipiflow/Tear Care etc)

• Amniotic membranes

Non Preserved PGA’s

• Zioptan (Tafluprost) Thea

• Iuezah (Latanoprost) Thea

100% 
perfluorohexyloctane 
NO INACTIVE 
INGREDIENTS

• Water free

• Preservative free

• Steroid free Mult icenter 

Randomized

Double-masked

Miebo Phase 3 Program

100% of participants had DED and clinical signs of MGD

GOBI N=597  |  MOJAVE N=620

Participants randomized 1:1 to MIEBO or saline (control) QID

614 part icipants received MIEBO

OUT COMES

• Change from baseline in total corneal fluorescein staining 
(tCFS) at Days 15 (secondary) and 57 (primary)

• Change from baseline in v isual analog scale (VAS) dryness 
score at Days 15 (secondary) and 57 (primary)

Two phase 3 studies 

evaluating the safety 

and efficacy of MIEBO 

for the treatment of DED

M I EBO. Prescribing I nformat ion. Bausch & Lomb, I nc; 2023.  |  DED, dry eye disease; MGD, meibomian gland dysfunct ion; QID, four t imes a day; tCFS, t ot al corneal fluorescein 
s t aining; VAS, visual analog scale 
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100% of Patients Had DED and Clinical Signs of MGD

• ≥6 month self-reported history of DED

• tCFS score 4 to 11 

• Total MGD score ≥3 
• Based on secret ion of 5 central glands 

on lower eyelid

• Each scored from 0 to 3 

• 0 = normal

• 1 = thick yellow/whitish particulate

• 2 = paste

• 3 = no expression/occluded

• Active blepharitis

• Contact lens wear

• Recent history of punctal plugs or MGD 

procedure

• Use of topical steroids, other Rx DED drugs, 

serum tears, or glaucoma medications

• Other dry eye products (incl. art ificial 

tears) or TrueTear  device

Tauber J, et  al.  Opht halmology .  2023;130(5):516-524. Sheppard JD, et  al.  Am J Opht halmol.  2023;252:265-274.  |  DED, dry eye disease; MGD, meibomian gland dysfunct ion; 
tCFS, t ot al corneal fluorescein s t aining score

1
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6

KEY INCLUSION CRITERIA KEY EXCLUSION CRITERIA

Pooled data  |  t CFS Grading Scale: 0-15 (0-3 in each of 5 areas)  |  M ean Baseline = 6.9  |  At  day 57, M ean (SD) CFB

GOBI: –2.0 (2.6) for M I EBO (n=289) vs  –1.0 (2.7) for saline (n=279) ( P<0.001)   |  MOJAVE: –2.3 (2.8) for M I EBO (n=302) vs  –1.1 (2.9) for saline (n=296) ( P<0.001)
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30% 33%

15% 15%

Pooled data  |  Visual analog scale: 0-100 (0=no discomfort , 100=maximal discomfort )  |  M ean Baseline, M I EBO = 65.6; M ean Baseline, Saline = 65.5  |  At  Day 57, M ean (SD) CFB  

GOBI: –27.4 (27.9) for M I EBO (n=289) vs  –19.7 (26.7) for saline (n=279) ( P<0.001)  |  MOJAVE: –29.5 (28.6) for M I EBO (n=302) vs  –19.0 (27.2) for saline (n=296) ( P<0.001)
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Pooled analysis ( above): M ean baseline cCFS = 1.1 for M I EBO and cont rol.  cCFS grading scale:  0-3.  Across  GOBI  and M OJAVE, 614 pat ient s  received M I EBO and 603 pat ient s  

received cont rol w it h 591 and 575, respect ively, assessed on Day 57.   |   GOBI: M ean (SD) CFB –0.4 (0.8) for M I EBO (n = 289) vs  –0.1 (0.9) for cont rol (n = 279) ( P<0.001) at  Day 

57. MOJAVE: M ean (SD) CFB –0.4 (0.8) for M I EBO (n = 302) vs  –0.1 (0.9) for cont rol (n = 296) ( P<0.001) at  Day 57
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4x
IMPROVEMENT
vs control in 
central corneal 
staining at Day 57 

Tauber J, et  al.  Opht halmology . 2023;130(5):516-524. Sheppard JD, et  al.  Am J Ophthalmol. 2023;252:265-274.  | CFB, change from baseline; cCFS, central corneal fluorescein staining; 
SD, s t andard deviat ion

Significant Improvement in Central Corneal Staining at 
Day 57

Pre-specified 

Endpoint
Secondary 

Endpoint
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1

4

1

Rosacea and Demodex Blepharitis

Searching for Demodex infestation in the eyelash follicles of patients diagnosed with rosacea 
can impact management and potentially modify the course of disease. 1,2

1 . F orton FMN e t al. Derm atol Ther (Heidelb ). 2020;10(6):1229-1253. 2. Gonza lez-Hino josa D e t a l.  Indian J Ophth alm ol.  2018;66(1):36-38. 3. Data  on  fi le . Im age courtesy of Scheffer Tseng, MD, PhD; 2022. 

• The pathophysiology of rosacea is complex and 

multifactorial, and the host’s immunological 
interactions with Demodex mites are not fully 

understood1

• Factors such as immunosuppression, diabetes, and 

sebaceous hyperplasia may contribute to increased 

Demodex proliferation—a contributor of inflammatory 

responses associated with rosacea1

• 59% of patients presenting with facial rosacea have 

Demodex infestation2,*

* P e r a cros s- secti onal anal ysi s of 82 patients , where s lit lam p exam ination was us ed to identify  col larettes  and ey elid margi n t elangiec tasia.

BG
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Grade 3

0 
(None)

1 
(Mild)

2 
(Moderate)

3 
(Severe)
*

Average baseline 1.5

Grade 1 Grade 0Grade 2

Hosseini K, Bourque LB, Hays RD. Development and evaluation of a measure of patient-reported symptoms of blepharitis. Health and Quality of Life Outcomes 2018;16:11 May 2018. Drug Design, Development and Therapy Volume 12:1269-1279

*Image reproduced with permission from Jiang et al. Efficacy of intra-meibomian gland injection of the anti-VEGF agent bevacizumab for the treatment of meibomian gland dysfunction with lid-margin vascularity, Drug Design, Development and 
Therapy 2018:12 1269-1279, © Dove Medical Press Limited. Grades 0, 1, and 2 images are from patients in Saturn-1. 

Lid Margin Erythema Scale 
Used in Saturn-1

Established and validated scale used in blepharitis studies, performed by each investigator

Erythema Cure and Response

19% of Patients Experienced Complete Erythema Cure at Day 43

45% of Patients Experienced Erythema Improvement at Day 43

TP-03 Vehicle

Grade 1 or More 
Erythema 

Improvement

45

%

28

%

0%

10%

20%

30%

40%

50%

Day 43

*p = 0.0002

(N=209,20
4)

Grade 0 Erythema

19

%

7

%
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Day 43

*p < 0.0001

(N=209,20
4)

Ora Calibra® Scale

Grade 0

Av erage 

baseline 
1.5

Grade 1

Grade 2

Av erage 

baseline 
1.5

Photos are images taken of patients in Saturn-1.  

And Now It’s Time To 
Talk About 
Compliance!!!!!

Adherence to IOP-Lowering Therapy Is Challenging

Over 3 months in a study of 

196 patients with glaucoma 

taking an IOP-lowering 

medication in one or both 

eyes1,2:

IOP=intraocular pressure.

1.Prum BE, et al. AAO PPP: POAG. Available at https://www.aao.org/Assets/77dc248e-f025-4b65-a016-14491633d7a4/636621550399270000/primary-open-angle-glaucoma-2015-pdf.
2. Okeke CO, et al. Ophthalmology. 2009;116:191-199.

44%
took fewer than 

75% of their 

prescribed doses

Despite instruction, free 

medication, once-daily 

administration, use of

a dosing aid, and 

electronic monitoring

of adherence

Individualizing the Target IOP

Target IOP should be individualized
and updated as needed

▪ Periodically reassess the IOP target by comparing 
optic nerve status (optic disc appearance, 
quantitative assessments of
disc and nerve fiber layer) and VF with
previous examinations1

▪ Consider switching or adding medications if target is 
not yet achieved with initial therapy1

▪ Many patients require 2 or more medications
to achieve target IOP2

IOP=intraocular pressure; NDTI=National Disease and Therapeutic Index ; VF=visual field.

1. Prum BE, et al. AAO PPP: POAG. Available at https://www.aao.org/Assets/77dc248e-f025-4b65-a016-14491633d7a4/636621550399270000/primary-open-angle-glaucoma-2015-pdf.
2. Glaucoma ATU Message Recall Study Report, July 5, 2018.

[40%]
≥2 Medications

[60%]
1 Medication

Number of IOP-lowering 

medications used

(NDTI Audit)2

Adherence to IOP-Lowering Therapy
Is a Complex, Multifaceted Problem1,2

Adherence includes both persistency and compliance issues1

IOP=intraocular pressure.

1. Muir K, Lee P. Arch Ophthalmol. 2011;129(2):243-245. 2. Prum BE, et al. AAO PPP: POAG. Available at https://www.aao.org/Assets/77dc248e-f025-4b65-a016-14491633d7a4/636621550399270000/primary-open-
angle-glaucoma-2015-pdf.

Components of successful adherence1

Successfully obtain medication

Correctly instill drops into eye

Use drops at appropriate times

Use drops every day without gaps

Compliance really is a hot topic
Dr David Friedman – OGF Educators Meeting 9/19

Looked at compliance studies in glaucoma- found that 70% compliance with medications was 

average

But is that good enough to preserve VF?

Friedman also showed that those who said they missed their drops some of the time& actually 

used their drops ~50% of the time.

That was much worse than those who say they never  miss their drops

145 146 147

148 149 150
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Predictors of Poor Adherence – Friedman 
2019

Gaps In Visits

Patients Don’t Understand Severity Of Disease

Cost of Drops (25%)

Those who Travel A Lot

Younger Pxs and Very Old Pxs

African-Americans

Those In Poor Health

◦ These drop adherence to <60%

Compliance, adherence and side effects 
of therapy
Compliance decreases the more bottles Rx’d

Robin – Each extra bottle used decreased compliance by 1/3

The more topical meds used the more ocular side effects occur

OSD in G pxs (way) higher than initially thought

60% of G pxs use ocular lubricants

What are the biggest barriers to proper 
compliance?

1. Forgetfulness

2. Ability to put drops in

3. Unaware of the importance of the drops

Cost was not in the top 5!!!

Ways To Improve Compliance
See Pxs more frequently& especially early in treatment

Improve tracking system – better identify no shows

Call/email appointment reminders

Reminders to pxs to take their drops

Change Dr/Patient intervention

G pxs ask 3.2 questions at visit whereas in other chronic diseases pxs ask ~ 6 questions/visit

Question Time

Drug Delivery Options
Is this where therapy is going?

MF

Drug Delivery

• Why
• Reduce need for patient to take their drops

• Host of studies have shown majority of eydrops not taken
• Leads to worsening of condition

• Different ways to get medication into eye
• Inject into AC

• Contact lens
• Punctal plug

• Mist spray/thicken drug increasing contact time
• Reservoir tacked into trabeculum

• Types – temporary vs. semi-permanent vs. permanent

• What are the downsides? 
• Cost? Does procedure and implant outweigh cost of eyedrop?
• Side effects of medication

• Complications for placing medication into eye

Drug Delivery Devices

154 155 156

157 158 159
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Bimatoprost SR (Durysta)

• Allergan

• Sustained release bio erodible implant that lasts 4-6 months with 
similar efficacy to eyedrops

• Small dissolvable pellet is injected into the anterior chamber

• Sits in/near the angle that resorbs over time

• Can be performed in the office

• Insert can be visualized in the inferior angle

• Ensures patient compliance

Drug Delivery

163 164 165
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When Should Patients 
Return?
Managing Glaucoma

MF

When Should Patients Return?

• Baseline period – making the diagnosis whether it is OHTN or Glaucoma

• Important to have good quality visual fields and OCT as therapy is initiated

• If therapy is initiated, then see 2-6 weeks afterwards

• Making sure the medication/procedure is tolerated and effective

• Having only one post therapy IOP measurement can be misleading

• If not at target IOP, see sooner

• Follow up period is for first year

• If the person has mild to moderate glaucoma, examine every three months 

• Fields and imaging done at 6, 12, 18, 24 months

• If stable and good quality can reduce interval for both doing fields/imaging and when to 
examine patient

• Stable vs. Uncontrolled

Ocular hypertension

• See on 6-month basis with imaging/fields done yearly

• May reevaluate over time

When Should Patients Return?

• Is there a need to do visual fields after the initial assessment if the 
patient is stable? 

• If OCT is stable, why do a field? 

• Which fields to do? 

• 24-2 vs. 24-2C vs. 10-2

• SITA Standard vs. Fast vs. Faster

• What about bundling fields

• Do 2 SITA Faster fields at one visit separating by few minutes

Advancing Therapy

BG

Dry Eye and Glaucoma

BG
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Ocular Hypertension

• New risks are being discovered

• Cigarette smoking

• Alcohol 

• Time for menopause

181 182 183
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Thank You!!!

199 200 201

202 203 204

205 206
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