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Earlier Co-Management of Today’s Glaucoma Patient 
With the Latest Medical Therapies 

and Drug-Delivery Methods 

Dr. Cecelia Koetting

The following presentation is part of the Woo U educational initiative. The presenter is supplying the 
information provided herein. Woo U takes no responsibility for the accuracy of the information, 

comments, or opinions expressed by the presenter(s). Any reproduction, in whole or in part, of any 
assets, including but not limited to images, videos, audio, data, research, descriptions, or accounts of 

the lecture, without the presenter’s written consent is prohibited.
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WELCOME!
Host: Dr. Ariel Cerenzie

2

Thank you to Allergan for 
exhibiting at this event.
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• 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
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Speaker Bio –

Dr. Koetting practices at the MD/OD practice Hines
Sight in Denver, CO. Her primary focus is in anterior
segment and ocular surface disease, neuro-optometry,
and peri-operative care. Dr. Koetting is fellow in the
American Academy of Optometry, a diplomate of the
American Board of Optometry, active member of AOA
and has served as both local and state officers in AOA.
She was named young Optometrist of the year in 2019
by the state of Virginia, receiving the Vangaurd of the
Year Award. Dr. Koetting lectures locally, nationally and
internationally at conferences and has written for
multiple publications.
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Financial Disclosures for Dr. Koetting 
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All financial relationships 
have been mitigated.
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Disclosures

� Ocular Therapeutix

� Glaukos

� Horizon

� Quidel

� Eyevance

� Alcon

� Tarsus

� Thea

� Kala

� Ivantis

� Orasis

� RVL

� Oyster Point

� Dompe
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GLAUCOMA 
PREVALENCE AND 
PATIENT NEED
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Prevalence of 
Glaucoma

� 70 million affected worldwide1

� Leading cause of irreversible blindness worldwide2

� 3.3 million in US3

� Glaucoma accounts for over 10 million visits to 
physicians each year4

� In terms of Social Security benefits, lost income tax 
revenues, and health care expenditures, the cost to the 
U.S. government is estimated to be over $2.5 billion 
annually5

3. Ferris FL, Tielsch JM. Archives of Ophthalmology. 2004 Apr 1;122(4):451-2.
4. Center for Disease Control and Prevention/National Center for Health Statistics, 2010 & 1995

5. NEI, Report of the Glaucoma Panel, Fall 1998

1. Center for Disease Control and Prevention/National Center for Health Statistics, 2010 & 1995
2. NEI, Report of the Glaucoma Panel, Fall 1998 12
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The Disease 
Burden

�Glaucoma is not easily detected and can thus 
go undiagnosed, thereby leading to an 
irreversible loss of vision

�Patients experience vision defects in tasks 
involving central and near vision (e.g. reading, 
mobility outside the home)

�Glaucoma is a significant predictor of 
depression

13
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Impact of Earlier 
Detection

If IOP is lowered in time, patients either 
don’t go blind, or the rate of progression 
is significantly slowed down

14
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1 . N o rd stro m  B L . P e rsiste n c e  a n d  a d h e re n c e  w ith  to p ic a l g la u c o m a  th e ra p y . A m  J O p h th a lm o l. 2 0 0 5 ;1 4 0 :5 9 8 -5 9 6 .

Standard 
Treatment 
Options for 
Glaucoma

Standard 
Treatment Options

� Glaucoma Medications

� Laser Trabeculoplasty

� Invasive Surgery

� Trabeculectomy / 
Shunt

� Micro invasive glaucoma 
surgery

Challenges
� Long-term exposure to 

glaucoma medication can 
cause corneal surface damage

� Non-compliance to 
medication

– More than 90% of patients 
are non-adherent, and 
nearly 50% stop taking 
their medications before 6 
months1

� Less durability in laser 
treatments

� Risks associated with invasive 
surgery

� Cost burden to patients & 
system

15
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Mild-to-
Moderate 
Glaucoma 
Predominates

Mild
52%

Moderate
25%

Advanced
13%

Refractory
10%

Patients with Glaucoma

Paradigm Shift to Surgical Options Earlier

77% mild-to-moderate

1. Data on file, Glaukos Corporation. 
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Compliance in 
Glaucoma

� Compliance with glaucoma 
medications is a huge issue 
and patients do not use the 
drops reliably

� For glaucoma patients, 
estimates of non-compliance 
were1

� 50% non-compliant
� 16% totally non-compliant
� 35% improper administration 

technique

171. Rajurkar K, et al. Journal of current ophthalmology. 2018 Jun 1;30(2):125-9.
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Current and Emerging 
Pharmacological 
Therapy Options

18
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Difficulties 
with Drops

� Irritation on installation and ocular surface toxicity
� Patient compliance

� Patients may have difficulty applying drops accurately, 
especially for older patients

� Hit or miss of renewal of costly prescriptions that run 
out at different times

� Ocular redness and ocular adnexa changes over time

� Add to the burden of using medicines day in and day 
out for a disease that they don’t believe they have, 
cannot feel, or self-monitor

19
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The 
Problem 
with 
Multiple 
Drops

20

� Increased exposure to preservatives

� Reduced efficacy with the addition of more drops

Kim CY, et al. British Journal of Ophthalmology. 2017 Jun 1;101(6):801-7.

20

Topical Medications

21

IOP Lowering 
Drugs: Site Of 
Action

22

Reduce EVP

Decrease trabecular 
outflow resistance

Aqueous suppression

Open angle by 
mechanical tension

Increase 
uveoscleral 
outflow

22
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New Classes of 
IOL Lowering 
Drugs

�Nitric oxide-donating PGA
�ROCK inhibitors

New Classes of IOL Lowering Drugs
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Nitric oxide-
donating PGA

� Increase uveoscleral outflow
�Relaxation of Trabecular meshwork and Scleral 

channel

24
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Latanoprostene
Bunod 0.024%

Phase 3 Studies (APOLLO and LUNAR)1,2

�Significant IOP reduction from baseline in high-
pressure-range patients (mean diurnal IOP of 
26.7 mmHg) 

�Greater reduction from baseline vs timolol

25

Timolol Maleate 0.5%

Latanoprostene bunod
1. Weinreb RN, et al. Ophthalmology. 2016 May 1;123(5):965-73.

2. Medeiros FA, et al. American journal of ophthalmology. 2016 Aug 1;168:250-9.

25

Rho kinase 
(ROCK) 
inhibitors

26Al-Humimat G, et al. Journal of Experimental Pharmacology. 2021;13:197.

• Increases cell contraction, extracellular matrix 
production in the trabecular outflow pathway

• Targets the trabecular outflow pathway

26
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Netarsudil 0.02% / Latanoprost 
0.005%

�Nearly twice as many combination 
netarsudil + latanoprost patients 
achieved a 30% reduction in IOP 
compared to latanoprost monotherapy 
patients

� IOP effects of combination netarsudil + 
latanoprost were better than each of its 
individual active components

Rocklatan (netarsudil and latanoprost ophthalmic solution) 0.02%/0.005% Prescribing Information, Aerie Pharmaceuticals, Inc., 

Irvine, Calif. 2019

27

Compounded 
Medications

�Preservative free formulations may 
decrease side effects of topical drops
�Combination therapies may change 
efficacy and compliance of 
medications 
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Topical Ocular 
Glaucoma 
Medication 
Pipline

� NCX 470 (Nicox SA)
� PGA formed from nitric oxide donating compound

� In phase III

� Cromakalim prodrug 1 (CKLP1) and QLS-101 (Qlaris Bio)
� New MOA reduction of episcleral venous pressure

� Animal studies only CKLP-1

� QLS-101 phase II

� Omidenepag isopropyl (Omdi, Santen)
� Used in Japan and Asia since 2018

� Non prostaglandin prostanoid EP2 receptor agonist

� In FDA review since Feb 2021

29

New Drug-Delivery 
Options

30
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� IOP fluctuation stronger predictor 
of progression than average IOP

�Especially in eyes with low average 
IOP

Need for Sustained IOP Reduction

31

Potential 
advantages of 
sustained 
release 
medications

�Improved adherence
�Improved tolerability
�Sustained IOP control
�Higher concentration of target tissue

32
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Bimatoprost
Implant 
(Durysta-
Allergan)

� Currently the only FDA-approved 
glaucoma drug delivery device

� 1 mm in Iength, biodegradable, 
preservative-free, placed into 
anterior chamber using sterile 
applicator with preloaded implant 
and 28-gauge needle

� Delivers drug intracamerally for up 
to 4 months

� Phase 3 (ARTEMIS) clinical trial: 5 
to 8 mm Hg reduction from 
baseline over 15 weeks

M e d e iro s F A , e t a l. O p h th a lm o lo g y. 2 0 2 0  D e c  1 ;1 2 7 (1 2 ):1 6 2 7 -4 1 . 33
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Travoprost
Intraocular 
Implant 
(iDoseTR -
Glaukos)

h ttp s://w w w .h e a lio .co m /n e w s/o p h th a lm o lo g y/2 0 2 2 0 1 1 2 /id o se -tr-sh o w s-co n tin u e d -io p -re d u ctio n -safe ty-at-3 6 -m o n th s. A cce sse d  M ay 2 3 , 2 0 2 2 .

� 1.8 x 0.5 mm biocompatible 
titanium implant releases a 
proprietary formulation of 
travoprost

� Implanted into the trabecular 
meshwork using an ab interno
approach in an operating room

� Phase 2 clinical trial: IOP 
reduction of 8.3 mm Hg IOP 
from baseline to 36 months 
(compared to 8.5 mm Hg  in 
the slow-release arm and 8.2 
mm Hg in the timolol arm)

34

Microdose
Latanoprost 
(EyeNovia)

� Patients self-administer micro-dose of latanoprost using 
75% less drug and preservative while maintaining efficacy

� Phase 2 clinical trial: 
� Patients were successful 88% of the time (compared to <50% of 

the time with standard drops)
� 29% drop in IOP from baseline (consistent with the average 26% 

decrease of conventional latanoprost eye drops)

P asq u a le  LR , e t a l. C lin  O p h th a lm o l. 2 0 1 8  N o v 2 8 ;1 2 :2 4 5 1 -2 4 5 7 . 35

35

Intracanalicular 
Travoprost
Implant (OTX-
TP - Ocular 
Therapeutix) � Resorbable, preservative free, intracanalicular 

� Delivers travoprost to the ocular surface for 90 days

� Phase 3 clinical trial: IOP reduction between 3.27 mm Hg and 
5.27 mm Hg

S rila th a  V , e t a l. In ve st. O p h th a lm o l. V is. S c i. 2 0 2 0 ;6 1 (7 ):3 4 8 8 . 
Im ag e  co u rte sy  o f D r. P au l S in g h

36
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Punctal Plug 
with 
Latanoprost 
and Travoprost
(Evolute - Mati 
Therapeutics)

�A L-shaped punctal plug 
utilizing both a latanoprost and 
travoprost core 

�Designed to create a 
unidirectional flow into the 
tear film to reduce systemic 
absorption of the drug

�Phase 2 clinical trial: 20% 
reduction in IOP at 3 months 
with 92% retention

B lu m -S h o u ch an e K , G e ffe n , N , Zah av i, A .S u sta in e d d ru g  d e live ry  p latfo rm s-A  n e w  e ra  fo r g lau co m a tre atm e n t. C lin ica l an d  E xp e rim e n ta l V is io n  an d  E ye  R e se arch . 2 0 1 9 ;2 :2 2 -2 9 . 37
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Drug-Eluting 
Contact 
Lenses

� Potential advantages: Large residence time on the eye 
and upward of 50% bioavailability in comparison with 
eye drop formulations

� Challenges: Patient compliance, prescription in the 
lenses, ocular surface disease issues, and replacement 
schedules.

L i, C C , C h au h an , A . In d  E n g C h e m  R e s 2 0 0 6 ; 4 5 : 3 7 1 8 – 3 7 3 4 . 
P e n g , C -C , e t a l. B io m ate ria ls  2 0 1 0 ; 3 1 : 4 0 3 2 – 4 0 4 7 . 

38
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IENV515 Aerie
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iDose Glaukos

40

Evolute Mati 
punctal plug

41

Bmiatoprost
ocular ring 
Allergan

42
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Potential
Benefits of
Sustained
Release 
Medications

OSD improvement

Increased compliance

Decreased monthly co-pays 

24 hour treatment

43

Challenges 
of sustained 
release 
medications

Risks associated with intraocular procedure

Optimal dosing frequency still to be determined

Yet to determine which patients will most benefit

Unclear if they will be cost effective

44
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MIGS

45

Concomitant 
Cataract & 
Glaucoma 
Patients ‒US

4.3M US Cataract Procedures

22.3% Cataract + Minimum of 1 OHT Med

Market Scope 2019 and Medicare Administrative Claims Data (Carrier 5% SAF) 2007-2010.

Significant treatment opportunity with more than 1 in 5 eyes with 

cataracts on OHT medication

46

Defining MIGS

IOP-lowering surgery with the following characteristics:

1. Minimally traumatic

2. Conjunctiva-sparing 

3. High safety profile

4. Rapid recovery

5. Can be combined with cataract extraction or standalone

6. Provides more modest IOP lowering than trabeculectomy

47

MIGS ARE:

47

Defining MIGS

48

MIGS ARE NOT:

• Necessarily (include or require) a stent

• Only limited to the time of cataract surgery 
– Can be performed as a stand-alone procedure

• Only reserved for moderate or severe disease
– May be beneficial for those appropriate patients 

with milder disease

48
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Why MIGS?

Advantages:

� Micro-incisional

� Minimal tissue manipulation

� Higher safety profile

� Rapid visual recovery 
� Efficacious

49

� Patient compliance
� Less IOP fluctuation
� Cost to patient
� Ocular Surface 

To effectively lower IOP with a minimally-invasive 
procedure

49 50

Benefits of 
Optometric 
Co-
Management 

� Familiar with patient’s history 

� Building rapport with patient and family 

� Building rapport with surgeons 
� Allows for best surgical outcome 

� Opportunity for growth 

� Learn proper management of pre-operative and post-
operative care 

� Allows you to be better educated about new 
advancements/technologies 

51
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Indications for 
Referral for 
Surgery-
When Should 
You Refer?

�Visually significant cataract 
�Maximum medical therapy 

�Uncontrolled glaucoma 
�Ocular surface disease

�Allergies

� Independence from glasses 
�Difficulty with drops 

� Dexterity, insurance/price, dependence on 
caregiver/family member   

52

Combined 
Cataract and 
Glaucoma 
Procedures vs. 
Stand Alone

�Convenience for patient and surgeon 
� Increased risk for complications with multiple 

surgeries 
�Only few MIGS procedures can be stand alone

� OMNI 
� Trabectome
� ABiC 
� XEN Gel Stent 

�Procedures may advance cataract and still can 
affect vision during postoperative period 

53

Preparing 
Patient for 
Glaucoma 
Surgery 

� Patient education
� Visual potential 
� MIGS options 
� Drops before and after surgery 

� Obtain baseline testing prior to surgery 
� OCT and HVF 
� Need for documentation to determine severity of glaucoma 
� Gonioscopy! 

� Communication with surgeon 
� Stage of glaucoma
� IOP history, surgical history, drop history 
� Patient goals 

54
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Preparing 
Patients for 
Ophthalmic 
Surgery 

� Educational pamphlet/information 
� From surgeon’s office

� Brochure provided by your office

� Prepare patients for what to expect during surgery 

� Discuss options with patients
� IOL options

� Glaucoma procedures

� Discussing both pre- and post-operative care 
� Visual potential 

� Drops
� Restrictions 

55

MOA: 
Gonioscopy

� Gonioscopy-assisted transluminal trabeculectomy (GATT) w/ 
iTrack (2014)

� Kahook Dual Blade (2015)

� Trabectome (2004)

� TrabEx (2018)

56

TrabEx
TrabEx+

� Surgical removal of a strip of 
trabecular meshwork

� TrabEx- has laser-cut sharp 
blades for TM excision

� TrabEx+ incorporates 
irrigation-aspiration (I/A) 

� AC pressurization
� Management of bleeding, 
� Maintenance of a good angle 

view while performing
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MOA: 
Trabecular 
Meshwork 
Bypass

� iStent (2012)

� iStent inject (2018)

� iStent inject (W) (2021)

� Hydrus (2018)

58

The iStent
injectW 
Trabecular 
Micro-bypass

� FDA approved therapy for the treatment of 
elevated IOP in adult patients with mild-to-
moderate primary open-angle glaucoma in 
conjunction with cataract surgery

� An ab interno, micro-bypass system designed to 
restore natural physiological outflow through two 
openings through the trabecular meshwork

� Placed during cataract surgery

For patients with cataracts and glaucoma, 
iStent inject W is:

59

iStent injectW 
Surgical 
Procedure

60
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Post-Op 
Images

iStent inject W
Courtesy of Dr. Florian Rufer

iStent inject – 2-year post-op
Courtesy of Dr. George Reiss

61

• Flexible, biocompatible 8 mm length 
microstent

• Made out of nitinol (highly 
biocompatible material used in 
cardiovascular stents) 

• Contoured to match canal curvature

• Three open windows face anterior 
chamber

• The canal-facing surface is completely 
open for unobstructed collector channel 
access

62

Window
sHydrus 

Microstent

62
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Tri-Modal® Mechanism of Action

90° SPAN

90º
Optimal 
Outflow

SCAFFOLD

Schlemm’s Canal 
in Natural State

Schlemm’s Canal 
with Hydrus

BYPASS

C ourtesy  o f Ike  A hm ed, M D

Hydrus 30 Days Postoperative 

Inlet

Source: Gong H, Johnstone M, et al. Poster #115
American Glaucoma Society, New York 2012

S ource : H ays  C L , T oris  C B , e t a l. Inves t 
O ph tha lm o l V is  S c i. 2014 ;55 :1893-1900
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HORIZON 3- 5 
YEAR 

FOLLOW-UP

� HORIZON is unique: only MIGS pivotal study with 5-year 

continuous follow-up

� 80% study follow-up of patients at 5 years

� Primary endpoint assessment was based on washed out IOP 

at 24 months… medication wash out was discontinued 

after for practical reasons

� Long term effectiveness based on:

� Medication free

� Failure rates (progression to surgery)

� Safety findings (vision, ECD, and adverse events)

IM-0095-1 Rev A

64

HORIZON: 
Medication 

Free1

65

20-30% margin over 5 years follow up

Hydrus Microstent + CS

CS Only

MEDICATION FREE 0-60 MONTHS

Durable effect through 5 Years

1 . D a ta  on  file  – Ivan tis , Inc .IM-0095-1 Rev A

p < 0.001
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MOA: Dilation

� ABIC w/ iTrack (2015)

� Visco 360 (2015)

� iPrime

� Omni (combo)

� Streamline (2022)

66
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OMNI Surgical System 

● Combination of Trab360 and Visco360
○ Trabeculotomy and viscodilation up to 360 degrees each 

● Can be stand alone or combined with phaco 

67

OMNI Surgical System Procedure 

● Video courtesy of Dr. Constance Okeke, MD

68

New Addition Microgoniotomy and Viscodilation: Streamline Surgical 
System

69

MOA: 
Subconjunctiv
al Space

� Xen (2016)

� Microshunt

70

The XEN Gel 
Stent

� A glaucoma implant designed to 
reduce intraocular pressure in eyes 
suffering from refractory glaucoma

� 6-mm length, 45-micron inner 
diameter- about the length of an 
eyelash

� Composed of gelatin, cross-linked 
with glutaraldehyde

� Aqueous is filtered through stent to 
subconjunctival space, mimicking 
traditional filter surgery 

� Can be stand alone or combined 
with phaco

1. XEN® Directions for Use; 2. Vogt et al. In: Blume-Peytavi et al, eds. Hair Growth and Disorders. 2008. 
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The XEN Procedure Creates a Low Lying, Ab-interno Bleb in 
Refractory Glaucoma 

Example of elevated, cystic bleb

1. Dapena and Ros. Revista Española de Glaucoma e Hipertensión Ocular. 2015; 2. Errico et al. Clin Ophthalmol. 2011. 
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XEN Ab-Interno Bleb Examples 

Images courtesy of: Francisco Millan, MD, and Vanessa Vera, MD.

73

MOA: 
Cyclophotocoa
gulation

� Endocyclophotocoagulation (ECP)

� Micropulse Diode laser transscleral Cyclophotocoagulation (MP3)

74

MOA: 
Subrachoroidal
Space

� Cypass**
� No longer in production

75

MIGS Pipeline

a. DRAINAGE TO OCULAR SURFACE

i. Sollevio (Alevio) I N V E S T I G A T I O N A L

ii. Beacon Aqueous Microshunt (MicroOptx)

b. AQUEOUS OUTFLOW AT MESHWORK

i. Therapeutic Ultrasound for Glaucoma (TUG, EyeSonix)

c. Sclemm canal

i. iStent Infinite (Glaukos)

ii. iPrime Viscodelivery System (Glaukos)

d. Supraciliary Drainage

a. iStent Supra

b. MINIject

e. MIG Bleb Surgeries

a. PreserFlo MicroShunt (Santen)

b. Mnimally Invasive Micro Sclerostomy (MIMS, Sanoculis)
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Thank You!
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Thank you! Please join us for our next COPE events

Date: October 20, 2022
Time: 5:30 pm PST

Speaker: Dr. Jennifer Stewart
Topic: Carotenoids- Prescribing for Ocular Health 

and Visual Performance
COPE: 1 hour virtual CE
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If you have any questions, you may send an email to 
Dr.CeceliaKoetting@gmail.com
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Scan the QR code 
for instant OE credit • The OE Tracker app needs to 

be downloaded in order to 
use this QR code.

• Download the 'OE TRACKER’ 
app in the App Store or 
Google Play store.

COPE Course# 80467-GL
Course Title: Earlier Co-Management of 
Today’s Glaucoma Patient With the Latest 
Medical Therapies and Drug-Delivery Methods
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