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•71-year-old African-
American male
•Medical History:  HTN
•Family History:  HTN, 

DM
•BCVA:  20/20 +1 OU
• latanoprost qd OU
•TMAX:  26 mmHg

• IOPcc:  19.1 mm Hg OD;  18.1 mm Hg OS
• C/D:  0.60/0.60 OD  0.70/0.70 OS
• Pachymetry:  510 OD;  514 OS
• Corneal hysteresis:  8 OD  8.9 OS
• Gonioscopy:  Open to CB OU w/ trace 

pigment in TM
• SLE:  See Photo and well centered IOL’s
• VF’s – See next slide
• OCT’s – See next slide
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Speed Score:  9/28
Tear Osmolarity: 

OD:  308
OS:  315

MMP-9:  Positive OU
Lids:  Normal, (-) blepharitis
Meibomian glands:

Normal gland secretion
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ONH’s
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OCT

7

OS VFT’s

24-2

10-2
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The Case for 10-2’s
Early Central Defects are Common

50% of mild to moderate GLC have defects within central 3 degrees1

16% of patients have central defect when using 24-2 alone2

9% classified as normal on 30-2 with damage on 10-23

13% of the time 30-2 underestimates level of glaucoma3

24-2 testing found to be normal4
10-2 defects found in:

35% of OHTN 
39% of glaucoma suspects
61% of early glaucoma

1 . S c h ie fe r U , P a p a g e o rg io u E , S a m p le  P A , e t a l. S p a tia l p a tte rn  o f g la u c o m a to u s v isu a l fie ld  lo ss  o b ta in e d  w ith  re g io n a lly  c o n d e n se d  stim u lu s  a rra n g e m e n ts. In v e st O p h th a lm o l V is  S c i. 2 0 1 0 ;5 1 (1 1 ):5 6 8 5 -9 .
2 . T ra y n is I, d e  M o ra e s C G , R a z a  A S , e t a l. P re v a le n c e  a n d  n a tu re  o f e a rly  g la u c o m a to u s d e fe c ts  in  th e  c e n tra l 1 0  d e g re e s  o f th e  v isu a l fie ld . J A M A  O p h th a lm o l. 2 0 1 4 ;1 3 2 (3 ):2 9 1 -9 7 .
3 . L a n g e rh o rst C , C a re n in i L , B a k k e r D , e t a l. M e a su re m e n ts  fo r d e sc rip tio n  o f v e ry  e a rly  g la u c o m a to u s fie ld  d e fe c ts. In : W a ll M , H e iji A , e d s. P e rim e try  U p d a te  1 9 9 6 /1 9 9 7 . N e w  Y o rk , N Y : K u g le r P u b lic a tio n s;1 9 9 7 :6 7 -7 3 .
4 . d e  M o ra e s C , H o o d  D , L ie b m a n n J , e t a l. 2 4 -2  v isu a l fie ld s  m iss  c e n tra l d e fe c ts  sh o w n  o n  1 0 -2  te sts  in  g la u c o m a  su sp e c ts, o c u la r h y p e rte n siv e s, a n d  e a rly  g la u c o m a . O p h th a lm o lo g y . M a y  2 4 , 2 0 1 7 .
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The Case for 10-2’s

When to Run the Test?
1.  Any depressed points in the central 12 degrees

on the 24-2 or 30-2
2.  A Paracentral defect is present on 24-2
3.  Any abnormal points in the central 12 points on 

24-2 that correlates with thinning on GCIPL
4.  GCL –IPL abnormality

Park H, Hwang B, Shin H, et al. Clinical clues to predict the presence of parafoveal scotoma on humphrey 10-2 visual field 
using a humphrey 24-2 visual field. Am J Ophthalmol. 2016 Jan;161:150-9.

10

Studied 394 Eyes of 202 Subjects 
(119 POAG and 83 Glaucoma Suspects) 

over 6.7 Years

22 x greater risk of developing future VF loss event if you had 10-2 defect

11

What Would You Do?

12
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Treatment Considerations

1. Dry Eye
Need to treat it!!
How? 

2. Glaucoma
Monitor
Glaucoma Drops
SLT
Drug Delivery
Surgical Intervention

13

Case Summary:

IOP @ 6 weeks:  
16.1 mm Hg OD  
15.1 mm Hg OS

1. Immunomodulator bid
2. Placed plugs

+ PF - Latanoprost

14

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%

O SDI©=O cular surface d isease index©

1. Fechtner RD et a l. Cornea. 2010;29:618-621. 2. Erb C et a l. Graefes Arch C lin Exp O phthalm ol. 2008;246:1593-1601. 3. Leung EW  et al. J G laucom a. 2008;17:350-355. 

Slide Courtesy of Paul Singh MD
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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.

16
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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

17

18

Preservative-Free Solutions

PF-Latanoprost

Phase 3 (US) Trial
(n=325)

Phase 3 (Europe) Trial
(n=353)

PF-Latanoprost Xalatan PF-Latanoprost Xalatan

Mean baseline IOP ± SD(mmHg) 18.8 ± 2.9 19.2 ± 3.1 24.1 ± 1.8 24.0 ± 1.7

Mean IOP reduction from 
baseline (mmHg) (range)

2.7
(2.2 - 3.0)

3.4
(2.9 - 3.8)

8.6
(8.3 - 8.8)

8.9 
(8.8 - 9.0)

18
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Preservative-Free
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Selective Laser Trabeculoplasty

20

Automated Direct SLT

21



4/8/26

8

22

Conventional SLT vs. Direct SLT
Feature Conventional SLT Direct SLT

Laser Delivery Through gonioscopy lens on cornea Through limbus without gonio lens

Targeting Trabecular meshwork visualized via 
mirrored angle view

Automated limbal-based targeting 
of TM

Contact with Eye Requires contact lens + coupling 
gel

Non-contact

Patient Comfort Mild pressure, light sensitivity Lid speculum, tetracaine, some 
“feeling” of the laser

Learning Curve Requires gonioscopy skill and an 
understanding of tissue endpoints

Designed to be easier, less 
operator dependent

Procedure Time Several minutes per eye 2.5 seconds per eye

Energy Delivery Manually titrated by operator Pre-programmed, automated 
pattern (can customize)

Inflammation Risk Mild post-op inflammation 
possible

Mild post-op inflammation 
possible

Clinical Evidence Long track record, LiGHT study, 
Katz Study, etc

Newer technology, GLAUrious
Study

23

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

24
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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

25

• 68-year-old Caucasian-
Female

• Medical History:  Thyroid, 
HTN

• Meds:  Levothyroxine, 
omeprazole, metoprolol

• Ocular Meds:  bimatoprost
0.01% qd, fixed combo agent 
bid

• ”Irritated eyes and I don’t 
like to take my drops

• BCVA:  20/20 +1 OU

• IOP:  14 mm Hg OD;  15 mm Hg OS
• C/D:  0.75/0.75 OD  0.75/0.75 OS

• Pachymetry:  510 OD;  514 OS

• Corneal hysteresis:  8.7 OD  9.1 OS
• Gonioscopy:  Open to CB OU w/ trace pigment 

in TM

• SLE:  1+ SPK OU, 1+ hyperemia OU, PCIOL’s
• VF’s – See next slide

• OCT’s – See next slide

26

OCT
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Visual Field OD

28

Visual Field OS

29

What Would You Do?

30



4/8/26

11

Considerations

• Patient is not tolerating medications (tremors, OSD, 
hyperemia)
•OD minimal change
•OS progression is noted
• Previous CEX
•Options to address compliance, medications, and 

progression??

31

Home IOP Monitoring 

A device is intended as an adjunct for 
monitoring IOP of adult patients (self-
use). The tonometer is designed for use 
at home or on the go.

32

34



4/8/26

12

Case Summary 

IOP Summary – 3 months PO
OD:  12 mmHG
OS:  14 mmHG

35

Ocular History
• POHX: Cataract extraction OU 2014, 

YAG capsulotomy OU 2014
• FHX: Mother – glaucoma
• Current Treatment Regimen:  None
• IOP max

– OD: 17 mm Hg
– OS: 17 mm Hg

65-year-old, Caucasian female referred 
for a second opinion for 

possible glaucoma.

Medical History
• PMHX: Hyperlipidemia 
• All Medications:  Fluoxetine
• Allergies: Penicillin
• Blood Pressure:  118/75

36

Ocular Exam

• Uncorrected visual acuity (UCVA):  20/20 OD, 20/20 OS  
• Slit-lamp exam 

– Lens:  Well centered posterior chamber intraocular lens, open posterior 
capsule OU

• Goldmann Applanation Tonometry:  16 mm Hg OD, 17 mm Hg OS
• Central corneal thickness (CCT):  499 OD, 504 OS
• Gonioscopy:  Open to CB in all quadrants, no pigment in the TM, 

and normal iris approach
• Corneal Hysteresis:  9.4 mm Hg OD, 9.3 mm Hg OS

37
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OS
Cup-to-Disc:  0.50/0.50, Flat, Distinct 
AV Ratio:  Normal, no tortuosity
Macula: Flat
No PPA
No disc hemorrhage 

OD
Cup-to-Disc:  0.70/0.70, Deep cup, Distinct
AV Ratio:  Normal, no tortuosity
Macula: Flat
No PPA
No disc hemorrhage 

38
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AssessmentDiagnosis
Severe Normal Tension Glaucoma OD  
Pre-perimetric Normal Tension Glaucoma OS

What Would You Do?

41

AssessmentTreatment
Initiate treatment with latanoprostene bunod 0.024% qd @ night OU

• Goal IOP reduction of 25% or greater from baseline IOP OD 

Kawase K, Vittitow JL, Weinreb RN, Araie
M; JUPITER Study Group. Long-term 
Safety and Efficacy of Latanoprostene
Bunod 0.024% in Japanese Subjects with 
Open-Angle Glaucoma or Ocular 
Hypertension: The JUPITER Study. Adv 
Ther. 2016 Sep;33(9):1612-27. doi: 
10.1007/s12325-016-0385-7. Epub 2016 
Jul 25. PMID: 27457469; PMCID:

42

Initial Follow-up and Plan

Follow-up at 1 month
latanoprostene bunod 0.024% was well tolerated, 
easy to instill, and patient states compliance with 
medication. 
Follow-up ocular exam:  Vision and SLE stable from 
last examination 1 month ago.
Tonometry:

OD: 12 mmHg
OS: 12 mmHg

43
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• Increased IOP
•Nocturnal and Diurnal IOP Rise
• Female
•Myopia
• Age
•Hypotension

• Low ocular perfusion pressure
•Not Being Overweight
•Migraines/Raynaud’s Phenomenon
• Sleep Apnea
• Thin Cornea or Low Corneal 
Hysteresis
•Decreased CSF Pressure

What About NTG

44

When Are Our GLC Patients 
Most Vulnerable?

45

Nocturnal and Diurnal IOP Rise

Agnifili, L., Mastropasqua, R., Frezzotti, P., Fasanella, V., Motolese, I., Pedrotti, E., ... & 
Mastropasqua, L. (2015). Circadian intraocular pressure patterns in healthy subjects, 
primary open angle and normal tension glaucoma patients with a contact lens 
sensor. Acta ophthalmologica, 93(1), e14-e21.

Nocturnal acrophase
exaggerated in glaucoma

46
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Meyer, J. H., Brandi-Dohrn, J., & Funk, J. (1996). Twenty four hour blood pressure 
monitoring in normal tension glaucoma. British Journal of Ophthalmology, 80(10), 864-
867.

Hypotension and Low Ocular Perfusion Pressure

Trough of BP ~ Peak IOP
Leads to a low OPP

47

Degree of Nocturnal BP “Dip” in NTG patients & 
Glaucoma Progression

Kwon, J., Lee, J., Choi, J., Jeong, D., & Kook, M. S. (2017). Association between 
nocturnal blood pressure dips and optic disc hemorrhage in patients with normal-
tension glaucoma. American journal of ophthalmology, 176, 87-101.
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Seibold, et al. AJO 2014

Prospective, open-label, clinical trial

40 Subjects with OAG or OHTN
Three 24-hour visits completed

• 1. Baseline (off all meds)
• 2. After 4 weeks of travoprost
• 3. After 3 missed doses

IOP lowering effect:
Daytime: Yes
Nighttime: Yes

Prostaglandin  Analogue

49
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Latanoprostene Bunod

Liu JH, et al. AJO 2016 

25 patients with OHTN or OAG
Randomized crossover study

Timolol 0.5% BID
Latanoprostene bunod q HS

IOP lowering effect:
Daytime: Yes
Nighttime: Yes

50

Beta Blockers

Liu JH, et al. AJO 2004 

18 patients with OHTN or OAG
Randomized crossover study
Timolol 0.5% XE q am
Latanoprost q HS

Seibold, et al. JOPT 2017

60 patients with OHTN or OAG
Randomized to timolol maleate 0.5% bid
24 hour IOP measurements

IOP lowering effect:
Daytime: Yes
Nighttime: No

51

Alpha Adrenergic Agonist

Liu JH, et al. Ophthalmology 2010 

15 patients with OHTN or OAG
Prospective study
Brimonidine 0.1% TID x 4 weeks

Quaranta, et al. IOVS 2006

IOP lowering effect:
Daytime: Yes
Nighttime: No

52
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ROCK Inhibitors

Peace H.J., et al. Ophthalmology and Therapy 2021 

IOP lowering effect:
Daytime: Yes
Nighttime: Yes

12 patients with OHTN or OAG
Randomized, double –masked, vehicle-controlled
2:1 netarsudil vs vehicle

53

Combo Medications

3 options: 
– Timolol/Dorzolamide
– Timolol/Brimonidine
– Brinzolamide/Brimonidine

IOP lowering effect:
– Daytime: Yes for all 3
– Nighttime: Yes for all 3

• Dorzolamide
>brimonidine

Konstas, et al. Eye 2012
Seibold et al. JOPT 2017

54

Only nonsurgical, non-pharma way to lower IOP 

Lowers IOP in every eye, every time

Lowers IOP safely

Can be used in combination with existing therapies

Titrates IOP to target pressure level

Lowers IOP during the vulnerable period at Night

Ability to monitor usage, encourage compliance,  and obtain data 

Lightweight, 
Comfortable

Goggles

Quiet, 
Programmable 

Pump

FYSX O-PAP 
(Ocular Pressure Adjusting Pump)

Innovations for NTG

55
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The atmosphere 
pressurizes the entire body

By lowering the pressure 
only over the eye, it lowers 
the IOP relative to the rest 

of the body

It’s just physics, and 
physics works every time

IOP can be dialed into 
the specific target

THE SOLUTION IS BASED ON PHYSICS 

56

Apollo – Open-Angle Glaucoma Artemis – Normal Tension Glaucoma

• N = 128 eyes of 64 Subjects

• Contralateral Eye Served as Control
• IOP Inclusion - 13-32 mmHg
• POAG, NTG, OHT, and Glaucoma Suspects

• 89.7% had IOP Reduction of >20%
• 100% of eyes had IOP Reduction

• IOP decreased from 19.4 to 12.9 mmHG (34%)
• IOP Decreased in addition to existing therapy

• IOP Decrease regardless of Baseline IOP
• No SAEs
• ~20% of eyes had temporary lid edema

• N = 182 eyes of 91 Subjects

• Contralateral Eye Served as Control
• IOP Inclusion -≤ 21 mmHg
• NTG Only – IOP Measure Overnight in Sleep Lab

• 98.2% had IOP Reduction of >20% at night
• 100% of eyes had IOP Reduction

• IOP decreased from 20.2 to 12.2 mmHG (39%)
• IOP Decreased in addition to existing therapy

• IOP Decrease regardless of Baseline IOP
• No SAEs
• ~17% of eyes had temporary lid edema

2 Multi-Center Randomized Controlled Trials

57

SLE:  NS Cataracts OU, Trace K edema OD
Gonioscopy – OD and OS = No structures
No synechiae noted 360 degrees

IOPS 48 OD, 28 OS
Pachy:  OD:  545,  OS 545
CH:  OD:  9.0, OS:  9.0

56-year-old female presents with 
recent blurred vision in OD > OS
that seems to fluctuate and 
started 2-3 months ago, 
but worsening.

BCVA:  20/30 OD, 20/20 -2 OS
BAT:  20/100 OD, 20/100 OS
No medications

58
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OD

OS
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What Would You Do?

62

Diagnosis

Current state - Acute Primary 
Angle Closure Glaucoma OD
(likely chronic)

Chronic Primary
Angle Closure 
Glaucoma OS

63

Our Goal for JT
Attempt to get IOP in the low 30s or less OD

Oral Diamox 2 x 250 mg in office
Rotate topical meds every 5 minutes

Send patient home with topical meds and oral Diamox 
until LPI performed or cataract surgery

64
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30% reduction in IOP and 53% decrease in number of medications

ACUTE ACG – 71% IOP reduction and almost no need for post-phaco medications

• Randomized trial: PAC and PACG patients > 50 yo without cataract
• Clear Lens Extraction 
• LPI with topical meds

65

889 subjects (Treated eye=LPI   Untreated eye = control) – followed for 6 years

Criteria considered as not preventative
1.  IOP > or equal to 24 (measured twice)
2.  PAS covering 1 or greater clock hours
3.  Acute Angle Closure 

Criteria for Primary Angle Closure Suspect
1.  No PAS present in any quadrant
2.  No visible TM 6 clock hours or greater

4.19/1,000 – LPI arm
7.97/1000 – control arm
47% reduction

66
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Cataract Surgery vs LPI

•Both widened the angle
•Residual Angle closure = 30.76% (LPI) vs 0%(Cataract)
•Cataract superior to LPI in widening the angle

Parajuli S, Sharma S, Adhikary R, Malla D, Shrestha R, Shakya P, Parajuli S. Comparative study of the effects of laser peripheral 
iridotomy and cataract surgery on anterior chamber angle parameters in primary angle closure suspect patients. BMJ Open 
Ophthalmol. 2023 Aug;8(1):e001339. doi: 10.1136/bmjophth-2023-001339. PMID: 37620109; PMCID: PMC10450083.
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Thank you!  
justin.schweitzer@vancethompsonvision.com
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