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The Long Time 
Glaucoma 

Patient

”My eyes are red on a daily basis and my vision 
fluctuates.” 

“I do miss my drops off and on – and my eyes 
feel better when I do”



Redefining ”Controlled Glaucoma”

+

“Not Controlled”

IOP/VF/ON  Quality of life
Fluctuating vision
Needing samples

Can’t remember the bottle color



Cover Slide
Glaucoma Therapy and 

the Ocular Surface



Neurotoxicity of BAK
● Exposure to BAK (0.01% or 0.1%) QD x 7 days:

○ Decrease NFD (p=0.02 & 0.001)
○ Decrease aqueous production (phenol red)

Agnifili L, et al.  Br J 
Ophthalmol 2013.



No.%
Effect on lids/meibomian glands

Study on glaucoma patients 18mo stable treatment with different medications.
Reduced number of meibomian glands 
Reduced numbers of acinae and increased dysfunction in patients 
Patients on multiple medications with preservatives = increased dysfunction and reduced number 
of acinae

Effects on Meibomian Glands

Agnifili L, et al.  Br J 
Ophthalmol 2013.
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Effects on Meibomian Glands

Arita, et al. 2012; 1 eye treated 
with glaucoma meds, other eye 
control. N= 31.

Mean duration eye drop use 7.9 
+/-6.0 years

Significant findings:
Lid margin abnormality (p=0.001)
PEK (p<0.001)
Meibomian gland dropout (Meiboscore) 

(p<0.001)
TBUT (P=0.001)
Schirmers (p=0.0039)



No.%

Glaucoma Therapy Exacerbated 
Ocular Surface Disease

101 treated glaucoma/OHTN patients completed OSDI 
59% of patients had symptoms of OSD
Rate of OSD symptoms increases with number of BAK-
containing drops

1 BAK drop: ~52% of patients with symptoms
2 BAK drops: ~62% of patients with symptoms
3 BAK drops: ~68% of patients with symptoms

Leung, Eamon W., Felipe A. Medeiros, and Robert N. Weinreb. "Prevalence of ocular surface disease in glaucoma patients." Journal of 
glaucoma



Cover Slide
Why Should We Care About 

the Ocular Surface in our 
Glaucoma Patients?



Impact of Multiple Glaucoma Medications 
on Dry Eye Disease 

Number of Drops Incidence of DED among 
61 glaucoma patients1

Incidence of DED among 19,665 
glaucoma patients2

1 11% 51%

2 39% 55%

3+ 40% 60%

OSDI©=Ocular surface disease index©

1. Fechtner RD et al. Cornea. 2010;29:618-621. 2. Erb C et al. Graefes Arch Clin Exp Ophthalmol. 2008;246:1593-1601. 3. Leung EW et al. J Glaucoma. 2008;17:350-355. 



Glaucoma and Dry eye – Contrast 
Sensitivity 



Dry eye and glaucoma medication 
compliance

DED IS A COMMON REASON FOR DISCONTINUATION OR INADEQUATE 
ADHERENCE/COMPLIANCE TO GLAUCOMA TREATMENT1,

1. Baudouin C. Acta Ophthalmologica. 2008;86(7):716–726. 2. Stringham J et al. Eye & Contact Lens. 2018;44:50-54. 

Compliance rate 
with glaucoma 
medications2

Patients WITHOUT 
DED symptoms 89%
Patients WITH 

DED symptoms 63%

DED symptoms 
were a predictor of 
noncompliance in 

a study of 74 patients 
with glaucoma2 

2. J Glaucoma 2013;22:730-735.

BAK has negative effects on Outflow and Surgical Outcomes2
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Treatment Challenges
Eyes On Dry Eye 2021

• Denis, Philippe, et al Medical outcomes of glaucoma therapy from a nationwide representative 
survey



Solutions?
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N=349, Significant improvement in both signs and symptoms of OSD with switch to PF 
meds

Pisella, P. J., P. Pouliquen, and C. Baudouin. Prevalence of ocular symptoms and signs with preserved and preservative free glaucoma 
medication

(Blepharitis)

Preservative-Free Formulations
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BAK-Free Latanoprost      Preservative-Free
Following instillation, micelles 

     mix with the tear film

As the micelles migrate toward the 

     ocular surface, they break apart, 

     releasing latanoprost 



Selective Laser Trabeculoplasty

     Selectively targets and laser 
      burns pigmented TM cells
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Mechanism of Action

Larger beam diameter with SLT
• Reduces need for focus
• Evenly distributes laser energy

SLT uses a Q-switched, 3 nanosecond 
pulsed, frequency-doubled Nd:YAG; 532 

nm 
wavelength green laser

1. Latina MA, Sibayan SA, Shin DH, et al. Ophthalmology. 1998;105:2082-2090. 2. Latina MA, Park C. Exp Eye Res. 1995;60:359-372. 
3. Alvarado JA, Alvarado RG, Yeh RF, Franse-Carman L, et al. Br J Ophthalmol. 2005;89:1500-1505. 4. Damji KF, Bovell AM, Hodge WG. 
Ophthalmic Pract. 2003;21:54-58. 5. Kramer TR, Noecker RJ. Ophthalmology. 2001;108:773-779. 
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The Advantages of Selectivity

• ALT causes coagulative damage that leads to scarring of the 
trabecular meshwork

• SLT treatments do not cause the coagulative damage 
associated with ALT. Therefore, SLT is believed to improve 
aqueous outflow and regeneration of the trabecular meshwork

Kramer TR, Noecker R, et al. Ophthalmology. 2001;108:773-779.

ALT SLT



Primary Outcome -  Quality of Life at 3 years
Secondary Outome – Cost, cost-effectiveness, clinical 
effectiveness, and safety

Conclusions:
No significant difference in QOL
97% probability of SLT as 1st treatment being 

more cost-effective
SLT at target IOP 93% of visits vs 91.3% at 

target for meds
78.2% of SLT Drop Free @ 3 Years



Primary Outcome -  Quality of Life at 6 years
Secondary Outome – clinical effectiveness and safety

Conclusions:
No significant difference in QOL
26.8% VS 19.6% progressed drops vs SLT
Trab required in 32 eyes in drops arm compared to 13 eyes in the SLT arm
69.8% of SLT Drop Free @ 6 Years



Newly diagnosed POAG treated with: 
1. ALT 360 x 1
2. Standard SLT 360 as needed
3. Low-energy SLT 360 repeated annually

Low-Energy SLT Repeated Annually:  Rationale for the COAST Trial
Tony Realini, MD, MPH, Gus Gazzard, MD, Mark Latina, MD, Michael Kass, MD

10-year Results
Medication Free Rates
1. ALT – 22.6%
2. Standard SLT -25.0%
3. Low-energy SLT – 58.3%

10-year Results
Median Times to Treatment
1. ALT – 2.8 years
2. Standard SLT -3.2 years
3. Low-energy SLT – 6.2 years



Pre and post SLT 



Punctal Plug Devices
       1.  Travoprost Intracanalicular Insert (OTX)
       2.  Latanoprost and Travoprost
       punctal plug delivery system (Mati)

Ocular Surface Devices
    1.  Contact Lenses 
    2.  Microdose latanoprost 
    3.  Iontophoresis

Injectable Systems
1. Bimatoprost SR (Allergan)
2. Travoprost Intracameral
Implant (OTX)
3. Travoprost Extended 
Release Implant (Aerie)

Iridocorneal Angle
      1.  Travoprost Intraocular 
      Implant (Glaukos)



• 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 

Glaucoma Drug Delivery

Bimatoprost SR (Allergan)
(10-microgram bimatoprost sustained-release implant)





24 Month Phase I/II Clinical Trial

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

topical bimatoprost 0.03%

24 months – IOP reduction 
  7.5, 7.3, 7.3, 8.9 mm Hg
         

24 months – IOP reduction 
            of 8.2 mm Hg

No Rescue or Retreatment
       68% - 6 mos. 
       40% - 12 mos. 
       28% - 24 mos.

Craven ER, Walters T, Christie WC, Day DG, et al.  
24-Month Phase I/II Clinical Trial of Bimatoprost 
Sustained-Release Implant (Bimatoprost SR) in 
Glaucoma Patients.  Drugs.  2020 Feb;80(2):  167-179.



Ocular Surface Disease and Minimally Invasive Glaucoma Surgery



OSD and MIGS

1.7 meds to 1.1 meds
35%

Sarkisian SR, Mathews B, Ding K, Patel A, Nicek Z. 
 360º ab-interno trabeculotomy in refractory 
primary open-angle glaucoma. Clin Ophthalmol.  
2019;13:161-168.  

Samuelson TW, et al; HORIZON investigators.
 A Schlemm canal microstent for intraocular 
pressure reduction in primary open-angle 
glaucoma and cataract:  The HORIZON Study. 
Ophthalmology.   2019;126(1);29-37.

Samuelson TW,  et al; iStent inject Study Group.
Prospective, randomized, controlled pivotal
 trial of an ab interno implanted trabecular
 micro-bypass in primary open-angle glaucoma 
and cataract. Ophthalmology. 2019;126(6);811-821.  

1.7 meds to 0.3 meds 1.6 meds to 0.4 meds
75%82.4%



Study Design
v Prospective multi-surgeon study at 2 U.S. sites 
v Trabecular meshwork bypass stent implantation with phaco in 50 eyes with 

OAG and cataract
v Follow-up through 3 months postop
v Measures: 

v IOP and # topical meds (glaucoma drops, artificial tears, ocular surface 
meds)

v Ocular Surface Disease Index (OSDI)
v Corneal/conjunctival staining (Oxford Scale)
v Fluorescein tear break-up time (FTBUT)
v Conjunctival hyperemia (Efron Scale)



Significant Improvement 
in Ocular Surface Disease Index
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Significantly Reduced Corneal Staining
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Significantly Longer Tear Break-Up Time
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35% longer tear 
break-up time

P <0.0001



Additional Treatment Considerations



Oral Medications



Kashkouli MB et al.  Br J Ophthalmol.  2015;99(2): 199-204

Doxycycline vs Azithromycin

Purpose:  To assess the efficacy and safety of oral azithromycin compared with 
oral doxycycline in patients with MGD who had failed to respond to 
prior conservative management  

Conclusion:  Both improved symptoms of MGD, but 5-day oral azithromycin
is recommended for its better effect on improving signs, 
better overall clinical response and shorter duration of treatment.



Where Do Nutraceuticals Fit 
In?



Look        Lift         Pull          Push      Look Down 



   Don’t Forget Demodex



   Thermal Pulsation Treatment
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   Apply Heat and Manual Expression

Procedure
1. Place iLid Devices on patient’s 

lower and upper lids
2. Heat delivered to eyelids while 

patient’s eyes remain open and 
blinking

3. Clear: lower and upper lids



A Novel, Targeted, Open Eye, Thermal Therapy 
and Meibomian Gland Clearance in the 
Treatment of Dye Eye:

A Randomized Controlled Investigator masked 
Trial (OLYMPIA)

Jennifer M. Loh, MD, ABO; William B. Trattler, MD, ABO; Kavita P. 
Dhamdhere, MD, PhD; Marc R. Bloomenstein, OD; John A. 
Hovanesian, MD; Mitchell A. Jackson, MD, ABO; Bobby Saenz, OD

Presented by Jennifer M. Loh, MD, ABO; ASCRS May 16, 2020  



Primary Endpoint: Tear Film Break-Up Time (TBUT)

Ø Statistically significant increase (p<0.0001)in mean TBUT in both 

groups at all f/u time points



Primary Endpoint: Meibomian Gland Secretion Score (MGSS)

Ø Statistically significant increase (p<0.0001)in mean MGSS in both 

groups at all f/u time points



   Thermal Pulsation Treatment



Comparison of Two Thermal Pulsation Technologies for the Treatment 
of MGD and Symptoms:  A Randomized Clinical Trial

Tauber J, Owen J, Bloomenstein M, Hovanesian J, Bullimore MA. Comparison of the iLUX
and the LipiFlow for the treatment of meibomian gland dysfunction and symptoms: a
randomized clinical trial. Clin Ophthalmol. 2020;14:405-418.
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IPL for Dry Eye?

The specific mechanism of action is not well understood but is 
believed to be partially due to the thermal heating of the 
meibum coupled with the therapeutic effects of treating 
superficial telangiectasia.





Results:

- All of the inflammatory markers declined in value 
compared to baselines.

- IL-17A and IL-6 showed statistically significant 
decreases compared to sham treatment at each 
measured time point.

- PGE2 showed statistically significant decreases 
compared to sham at week 12. 

- Results showed that the expressions of IL-17A and IL-
6 correlated well with ocular surface parameters of 
the lower eyelid before IPL. 
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Conclusion

OSD is common in our glaucoma patients
OSD effects QOL, patient outcomes, and maybe 
IOP
BAK is deleterious to the ocular surface
Alternative therapies are safe, effective, and a 
quickly growing form of treatment



Thank you!!
Justin.Schweitzer@vancethompsonvision.com


