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1st Line Therapy Considerations
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Considerations for Therapy

IOP

easy
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Target pressure rules of thumb:
• Early POAG and ocular hypertension: Reduction of 25-30% from high 

IOP reading
– OHTS, EMGT, CIGTS

• Moderate POAG: 35% or more reduction; no higher than 18 mmHg
– AGIS, CIGTS

• Severe POAG: no higher than 15 mmHg and optimally 10-12 mmHg
– AGIS

• Always exceptions! And the target is not set in stone
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Patient on PGA/SLT/Drug Delivery

Significant Progression Noted?At Target IOP?

Monitor at Regular Intervals
Need for Further IOP Lowering?

Monitor at Regular Intervals

Yes Yes NoNo

Alternative to 2nd Drop:  switch in class, 
repeat SLT, MIGS, other surgery

Yes

Second Drop

No
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Glaucoma Considerations

• When COMPLIANCE with drops is low
• When MEDICAL THERAPY FAILS
• When the PROGRESSION continues to WORSEN
• Treatment options
–More medications
– Laser therapy
– Surgical intervention
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Patient Compliance and Dosing

• Literature review of 76 studies 
show
– Compliance increases with 

decreased dosage regimen and 
complexity1

– 79% compliance with QD regimen 
vs 51% for QID regimens 
(p=0.001)1

– Simpler, less-frequent dosing 
results in better compliance in a 
variety of therapeutic classes1
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1. Claxton et al. Clinical Therapeutics. 2001; 23:1296-1310.
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Continuous Use 

Nordstrom, Friedman, et al.  Ophthalmology 2005
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Poor Adherence To Glaucoma Therapy

• By one year after first eye drop Rx, less than 50% are still filling 
prescription 

• Among New Jersey Medicaid seniors, 25% never filled the 
second prescription

• Average number of treated days = 70

Reardon, Schwartz, Mozaffari. Clin Therap 2003;25:1172
Gurwitz et al. Am J Public Health 1993;83:711-6. 

12



7/14/22

3

How Adherent are Glaucoma Patients with QD 
Medication?

13 14

15 16

Case Presentation 

• CC: vision cloudy OS>OD
• HPI: 68 yo WM presents for cataract evaluation with h/o 

controlled moderate OAG OS>OD
• Current meds: Levobunolol QD OU, Travataprost qhs OU, 

Optive
• POHx: SLT OU 2007
• FamHx: mother with glaucoma
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Case Presentation
• BCVA : 20/40 OD, 20/50 OS
• Present Rx:     OD -0.50+1.00 x 075     OS -1.00 +0.75 x 110 
• Keratometry: OD 43.67/44.00 x 055     OS 43.25/44.37 x 85 
• IOP: OD 14, OS 14 (GAT)
• CCT: OD 527, OS 512
• CH:  9.4/9.6
• Tmax: OD 20; OS 24
• Gonioscopy: OU open to scleral spur 
• SLE 2+ NS OU

18
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Case Presentation 
• Dilated Fundus Exam: 
• Optic Nerve:

CDR OD:  vert 0.55  horiz 0.5 
(thin rim infer/sup)
CDR OS:   vert 0.7  horiz 0.65

• Macula: OU Flat
• Vessels: WNL
• Periphery: WNL

19 20

Case Presentation 

• Diagnosis: VS Cataract OU, Controlled Glaucoma 
• Type of Glaucoma: open angle glaucoma
– Stage of Glaucoma: Severe OS>Moderate OD
–What is the Tmax?  20/24
–What is the target pressure? Low teens OU
– Is current treatment adequate? Yes
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What Do You Get When You Add?

+

Great Candidate for MIGS/PHACO
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Concomitant Cataract & Glaucoma Patients - US

79.5%
Cataract Only 

22.3%
Cataract + Minimum 

of 
1 OHT Med 

4.2M US Cataract Procedures 

Cat ar act  Pt s Cat ar act  Pt s  w /  G l aucom a

718K
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Significant Treatment Opportunity
One in five Cataracts Eyes on OHT Medication

PN:  400-0122-2013-US Rev 0 Release  Date:  04/26/2013
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How Do Patients Feel about their Drop Usage?

• 68 glaucoma pts
• 54% stated their drops were expensive
• 72% were suffering from side effects
• 91% said medical therapy represented minimal/no 

inconvenience
• 82% were interested in learning about procedures that could 

reduce or possible eliminate their need for drops
• 63% would be interested in participating in FDA clinical trials 

VEC Internal Survey
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QUALITY-OF-LIFE ISSUES

• Improved quality of vision
• Less dependence on glasses / 

contact lenses
• Patients now

• More demanding
• More knowledgeable

• More sophisticated

• More informed

Patients looking for better outcomes 
and quality of life - your practice can offer this! 

25

Cataract and Glaucoma
• How to position the cataract operation in the management scheme of 

the patient’s glaucoma condition?

• Is it better to choose one sequence and type of surgery before the 
other, or to combine two procedures?

• STRESS the IMPORTANCE of visual fields PRIOR to cataract surgery
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IOL Choices in Glaucoma

“Yes – I would like to be free from glasses!”

STANDARD

MULTIFOCALTORIC
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“The new MIGS procedures are to trabeculectomy what 
phacoemulsification was to intracapsular cataract extraction or 

LASIK was to RK.”

28

Defining MIGS 

Bloom P, Au L. Ophthalmol Ther. 2018; 7:203-210.
Other references T/K

MIGS ARE:
• Minimally invasive procedures that require little to no scleral dissection

MIGS ARE NOT:
• Necessarily a stent

• Only limited to the time of cataract surgery 

– Can be performed as a stand-alone procedure

• Only reserved for severe disease

– May be beneficial for those appropriate patients with milder disease
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Why MIGS?

To restore the natural outflow of the eye

To reduce the burden of medication for patients, caregivers, staff, system, etc.

• Decreased compliance with multiple topical medications

• Long-term topical treatment is associated with complications

– Ocular surface issues associated with BAK – dry eye

– Increased uveoscleral/decreased production can collapse Schlemm's canal and make collector 
channels difficult to open

30
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Anatomy of the Eye – the Conventional Outflow Pathway

OF OUTFLOW IS 
CONVENTIONAL1,2

1. Cracknell KPB, Grierson I. Pharmacology of the Aqueous Humor Outflow, In Encyclopedia of the Eye, edited by Darlene A. Dartt, Academic Press, Oxford, 2010, Pages 316-22. 
2. Goel M, et al. Open Ophthalmol J. 2010;4:52–59. 

80%
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In Glaucoma, There Are 3 Points of Resistance Affecting 
the Conventional Outflow Pathway

Canal atrophy, herniation of the 
inner wall and juxtacannicular TM 
tissue into the ostia of collector 
channels causing resistance of the 
conventional outflow Pathway2

1
TRABECULAR MESHWORK (TM)
could be a source of resistance 
to outflow, increasing IOP

2
SCHLEMM’S CANAL (SC)
can cause resistance if 
atrophied or collapsed

3
COLLECTOR CHANNELS (CC)
can cause resistance if 
atrophied or blocked

1. Grant WM. Experimental aqueous perfusion in enucleated human eyes. Arch Ophthalmol ol 1963: 69:783-801.
2. Rosenquist R. Epstein D. Melamed S, et al. Outflow resistance of enucleated human eyes at two different perfusion pressures and different extents of trabeculotomy. Curr Eye Res 1989; 8:1233-1240.
3. Battista SA, Lu Z, Hofmann S, et al. Reduction of the available area for aqueous humor outflow and increase in meshwork herniations into collector channels following acute IOP elevation in bovine eyes. 

Invest Ophthalmol Vis Sci 2008; 49:5346-5352.

BETWEEN 50%-75%
may be in the trabecular 
meshwork

UP TO 50%
of resistance may be in Schlemm’s 
canal and distal collector channels
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Pathway for Trabecular Bypass Devices

• Shunting the canal
– Express MiniShunt (Alcon)

• Stenting the canal
– iStent Inject W (Glaukos Corp)

• Reduce aqueous production
– Endocyclophotocoagulation

• Dilating the canal
– Visco 360 / Ab-Interno Canaloplasty

(ABIC)
• Divert aqueous into the 

subconjunctival space
– Xen Gen Stent (Allergan)
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MIGS Technologies
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Gonio, Gonio, Gonio!!!

http://www.studyblue.com/notes/note/n/angle-structures/deck/1857080
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PN: 400-0135-2013-US Rev. 0                     Release Date: 08/27/2013

Trabectome

Photo accessed from  http://w w w .dow nstate.edu/ophthalm ology/patient-info/patient-info-g laucom a.htm l on 11/4/16

Anatomical Considerations
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http://www.downstate.edu/ophthalmology/patient-info/patient-info-glaucoma.html


7/14/22

7

MIGS ADVANTAGES
Safer

Faster recovery
Gentler

Combined with cataract sx

Less glaucoma medsReduction of IOP

Less OR time

Avoids serious complications

Spares the conjunctiva

Decreased IOP fluctuations

No Bleb

Good for contact lens 
wearers

Fewer follow-up appointments
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Are Patients Interested in MIGS?
• 28pts
• 79% did not mind instilling drops
• 64% did not mind wearing glasses
• 86% were interested in reducing 

their need for topical medications
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Ab interno trabeculotomy 
Constance Okeke, MD
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IOP & Glaucoma Medication Use Outcome

Mean pre-op IOP

Mean IOPs with 
standard deviations at 
various intervals after 
surgery over 72 
months

Mean pre-op medication use

Mean medication use 
after surgery over 72 
months

IOP (mmHg)

Glaucoma Medication Use
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Stent the TM
Courtesy of Constance Okeke, MD, MSCE
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US IDE Trial - Primary Endpoint

42

At 12 months, 72% of iStent® subjects with IOP ≤ 21 mm Hg 
without medication vs. 50% with cataract surgery alone (P<0.001)

50%

72%

®

Caution:  Investigational device limited by Federal (U.S.) law to investigational use only.

42



7/14/22

8

Stent + Phaco
Ferguson, Berdahl, Schweitzer et. al

Retrospective Case Series
n=107 at 2 years

Ferguson TJ, Berdahl JP , Schw eitzer JA , Sudhagoni R G . C lin ical evaluation of trabecular m icrobypass stents w ith phacoem ulsification in patients w ith open-angle g laucom a
and cataract. C lin ical O phthalm ology 2016:10 1767-1773
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Stent + Phaco
Ferguson, Berdahl, Schweitzer et. Al. Retrospective Case 

Series
IOP reduction higher with higher baseline IOP

Ferguson TJ, Berdahl JP , Schw eitzer JA , Sudhagoni R G . C lin ical evaluation of trabecular m icrobypass stents w ith phacoem ulsification in patients w ith open-angle g laucom a
and cataract. C lin ical O phthalm ology 2016:10 1767-1773
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Trabecular Microbypass Stent

45 46

Trabeular microbypass stent
Post-Op Images

Courtesy of Dr. Marc Toteberg 2-year post-op
Courtesy of Dr. George Reiss
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PIVOTAL TRIAL
Proven Efficacy1

1. iStent inject® Trabecular Micro-Bypass System: Directions for Use, Part # 45-0176.

PRIMARY ENDPOINT:
≥ 20% Reduction in 
Unmedicated DIOP

SECONDARY ENDPOINT:
Mean Unmedicated 

DIOP Reduction

48



7/14/22

9

iStent inject PIVOTAL TRIAL
OTHER OBSERVED DATA1

1. iStent inject® Trabecular Micro-Bypass System: Directions for Use, Part # 45-0176.

• Change in Unmedicated DIOP –
• iStent inject + Phaco

Unmedicated DIOP                  
≤ 18 mmHg

Medication reduction is subject to the discretion of the physician.

84% of Stent inject subjects medication-free at 23 months

31%
reduction from 

baseline

49

HENGERER (3 YEAR)
Long-term IOP Reduction at 3 Years1

1. H engerer FH . Personal Experience w ith Second-G eneration T rabecular M icro-Bypass S tents in  C om bination w ith C ataract Surgery in  Patients 
w ith G laucom a: 3-Year Follow -up. ASC R S 2018 Presentation.

37%
reduction from                  

preop IOP 

100%
of patients with                      
IOP ≤ 18 mmHg

• Intraocular Pressure Over Time

50

HENGERER (3 YEAR)
Sustained Medication Reduction1

1. H engerer FH . Personal Experience w ith Second-G eneration T rabecular M icro-Bypass S tents in  C om bination w ith C ataract Surgery in  Patients 
w ith G laucom a: 3-Year Follow -up. ASC R S 2018 Presentation

74%
on 0 or 1 medications at 

3 years compared              
to 21% preop

68%
reduction in                      

mean medications

Medication use decreased                
from 2.5 to 0.8

• Medication Use Over Time

51

ICE, ICE Baby 
Video Courtesy of John Berdahl, MD and Justin Schweitzer, OD
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Ab Interno Canaloplasty
• Provides dilation of:

– TM
– Schlemm’s Canal
– Collector channels

• Atraumatic, allows for other future MIGS options and/or SLT
• Combined with phaco or standalone
• 30% reduction in IOP, 50% decrease in medication1

53

Ab interno versus Ab externo Canaloplasty

Ab interno
• Clear corneal incision
• Small goniotomy to access 

Schlemm’s canal
• Viscodilation – no tensioning 

suture

Ab externo Canaloplasty
• Conjunctival dissection
• Scleral flap to access Schlemm’s 

canal
• Prolene suture placed to keep 

Schlemm’s canal open

54
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Efficacy1

• Combined cohort (n = 228)
• Average IOP reduction 30%, average reduction in medication 

use 50% at 12 months
– ABiC + phaco (n = 130) – 23% IOP reduction, 50% fewer medications
– Standalone (n = 98) – 37% IOP reduction, 67% fewer medications

• Results similar to previous canaloplasty studies

1. Ellex Science. Ab-Interno Canaloplasty – The Minimally Invasive Glaucoma Surgery That Keeps Its 
Promise. White Paper. 2016. https://www.ellex.com/uploads/Resources/Files/Ellex-ABiC-Whitepaper-
12-Months.pdf
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• Combination of viscodilation and trabeculotomy up to 360 
degrees each

56
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Schlemm Canal Microstent

58

HORIZON Trial – 4 Year Update
Stent + Cataract (n=369) Cataract Only (n=187)

Baseline IOP (mm Hg)
after washout

48 months  mean 
IOP (mm Hg)

1 preoperative med
2 to 4 preoperative med

25.5 (+/- 3.0) 25.4 (+/-2.9)

16.9 (+/-3.3) 17.3 (+/-3.4)

52.6%
47.4%

54%
46%

48 months 
medication free

65% 41%

48 months  mean 
IOP (mm Hg)
unmedicated

16.7 (+/-3.1) 17.2 (+/-3.2)

5 Year Update – 66% patient's remain medication-free and 61% reduction in risk to need further surgery

59

Excisional Goniotomy Goniotomy
(iAccess)

60
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Subconjunctival Gel Stent

• A glaucoma implant designed to reduce 
intraocular pressure in eyes suffering from 
refractory glaucoma1

• 6-mm length, 45-micron inner diameter—
about the length of an eyelash1,2

• Composed of gelatin, cross-linked with 
glutaraldehyde1

1. XEN® Directions for Use; 2. Vogt et al. In: Blume-Peytavi et al, eds. Hair Growth and Disorders. 2008. 

61

Procedure Creates a Low-Lying, 
Ab-interno Bleb in Refractory Glaucoma1

• Example of elevated, cystic bleb2

1. Dapena and Ros. Revista Española de Glaucoma e Hipertensión Ocular. 2015; 2. Errico et al. Clin Ophthalmol. 2011. 

Ab-Externo Bleb
Suture wounds2

Dissected tenon
capsule layer2

Diffuse, mildly
elevated bleb2

Ab-Interno Bleb 

• Low-lying and diffuse1

Controlled flow through lumen restriction1

Tenon capsule
adhesions intact1

Undistrubed, low-lying
drainage space1

62

Ab-interno Bleb Examples

Post-op day 1 Post-op month 12 Post-op month 18

Actual patient.
Images courtesy of: Francisco Millan, MD, and Vanessa Vera, MD.
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Established Effectiveness at 12 Months

1. XEN® Directions for Use.

76.3% (95% CI = 65.8%, 86.8%); using observed 
data and failures for subjects with glaucoma-related 
secondary surgical intervention and multiple 
imputations for missing data (N = 65).1

-6.4 ± 1.1 (95% CI = -8.7, -4.2); using observed data and 
worst within-eye IOP for subjects with glaucoma-related 
secondary surgical intervention and multiple imputations for 
missing data (N = 65).1
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Established Effectiveness at 12 Months

1. XEN® Directions for Use.

Baseline 25.1 ( ± 3.7) mm Hg; 
12-month 

15.9 (± 5.2) mm Hg.1

Baseline 3.5 (± 1.0) medications; 12-
month average 
1.7 (± 1.5) medications.1

65

How To Choose Which Procedure?
• Discuss with your surgeon which procedures they perform
• Based on Stage and Severity

– Early to Moderate – iStent, ABiC
– Moderate to advanced cases – Trabectome/Kahook, Xen
– Omni Surgical System provides combined approach

66
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Post-operative Cataract IOP Spikes in Glaucoma 
Patients

• Adequate control prior to surgery
– Additional drops
– SLT prior

• Consideration of combined glaucoma and cataract procedures
• Aggressive treatment perioperatively
– Diamox at the end of the case, early post-op

• Closer follow-up post-operatively

67

Post-operative Considerations
with MIGS

2.  IOP Spikes
3.  Hyphema

1.  Stopping GLC Meds

4.  Hypotony
5. Establish New Baselines

68

And There’s More

• Canaloplasty
• Glaukos Istent Supra
• Allergan Bimatoprost SR
• Ocular Therapeutix SR Travaprost

Solx Gold Shunt

Kahook Dual Blade

69

Bimatoprost SR (Allergan)

(10-microgram bimatoprost sustained-release implant)

– Biodegradable bimatoprost sustained-release implant
– FDA-approved and indicated to reduce IOP in patients with open 

angle glaucoma or OHT
– Single intracameral administration
– Phase I/II/III Studies 

70

Bimatoprost Sustained 
Release Implant

• Phase 2 trial comparable 
to topical bimatoprost qd
dosing (for 4-6 months)

• Inserted into the anterior 
chamber

• Biodegradable 

71

• Sustained-release travoprost in an intracanalicular depot composed of 
polyethylene glycol hydrogel and drug-containing microparticles
– Drug elutes over 90 day period
– In Phase 3 Clinical Trials

O cula r The ra p eutix. Susta ined  re lea se  tra vop rost. h ttp ://w w w .ocutx.com /p ip e line/tra vop rost-p unctum -p lug  

72
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Travoprost Punctum Plug
(OTX-TP)

Ocular Therapeutix, Inc. Ocular Therapeutix TM reports on topline results of phase 2b glaucoma clinical trial. Press Release. 22 October 2016. http:// 
investors.ocutx.com/phoenix.zhtml?c=253650&p=irol-newsArti- cle&ID=2100516. [Accessed 6 September 2016] 
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OTX-TP timolol

4.5-5.7 mm Hg

6.4-7.6 mm Hg

0

5

10

No hyperemia in 
OTX-TP

Retention Rates 
91, 88, 48% @ days 
60, 75, 90
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• Two formulations have been taken into clinical trials
– Latanoprost for glaucoma 
– Olopatadine for allergy relief

74

24 Month Phase I/II Clinical Trial

75 Patients

Bimatoprost pellet
(6, 10, 15, or 20 micrograms)

Topical 
bimatoprost 0.03%

75

24 Month Phase I/II Clinical Trial

Bimatoprost pellet
(6, 10, 15, or 20 micrograms)

Topical 
bimatoprost 0.03%

4 months – IOP reduction 
7.2, 7.4, 8.1, 9.5 mm Hg

92% of patients

4 months – IOP reduction  
of 8.4 mm Hg

Sustained at 6 mos. in 71%

76

% Conjunctival
Hyperemia

52%
Implant group

30.7%
Topical group

Side Effects

Safety
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Travoprost SR Implant

• ENV515 is engineered as a proprietary, fully biodegradable 
PRINT® (Particle Replication In Non-Wetting Templates) 
travoprost formulation that could offer sustained reduction in 
IOP for more than six months after a single dose

• Met Phase 2a primary efficacy endpoint
– Change in diurnal IOP at Day 25
– 28-Day dose – Decrease 28%

78
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Bimatoprost Ring

79

Goldberg I, Laganovska G, Baumane K, et al. The novel topical ocular insert (Helios) for sustained delivery of bimatoprost in 
glaucoma and ocular hypertension. Poster presented at: American Academy of Ophthalmology Annual Meeting; October 20, 2014; Chicago, IL.

n = 49 eyes
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Month
Baseline 1 mo 6 mo

23.9

18.7 18.8

0

5

10

15

20

Bimatoprost Ring
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Ophthalmology 2016 123, 1685-1694DOI: (10.1016/j.ophtha.2016.04.026) 
Copyright © 2016 American Academy of Ophthalmology Terms and 
Conditions

Brandt J, Sall K, DuBiner H, et al. Six-month intraocular pressure reduction 
with a topical bimatoprost ocular insert. Ophthalmology. 2016;123(8):1685-1694.

Retention Rate – 89%

Bimatoprost Ring
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Ophthalmology 2016 123, 1685-1694DOI: (10.1016/j.ophtha.2016.04.026) 
Copyright © 2016 American Academy of Ophthalmology Terms and 
Conditions

Brandt J, Sall K, DuBiner H, et al. Six-month intraocular pressure reduction 
with a topical bimatoprost ocular insert. Ophthalmology. 2016;123(8):1685-1694.

Bimatoprost Ring

82

Summary Points
• Advances in technology have allowed for many good options for our 

cataract and glaucoma patients

• When considering cataract surgery in patient with glaucoma, a thorough 
assessment first of the stage and status of glaucoma is imperative
– Visual fields should be obtained PRIOR to cataract surgery

• Establish glaucoma comanagement protocols so everyone is on the 
same page.  
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