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Glaucoma Background
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What is glaucoma? Prevalence of glaucoma is increasing!
* Progressive optic neuropathies * Glaucoma impacts
characterized by RGC loss and — 4% of individuals between the ages of 40-80
IOP sensitivity — 10% of the population 80 years and older
+ Damage occurs in the RGC axons « Global prevalence expected to increase to ~
at the level of the optic nerve head 112 million by 2040 A /"V
— mechanical insults » Vastly underdiagnosed with 50-90% of / V4
— vascular insults cases going unrecognized 7
* Leading cause of irreversible
blindness worldwide
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Glaucoma is an incurable condition

Goal is to reduce rate of progression
IOP is not the cause of the glaucoma

IOP remains a proven metric

— decreasing progression rate

— extending retinal ganglion cell viability
— preserving vision
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IOP-lowering Drops
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Most common treatment for glaucoma
Multiple IOP-lowering drops are often
needed to control progression

~50% of ocular hypertensives require
multiple drops within 5 years of initial
diagnosis

IOP drops are quite effective
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The problem is... Adherence is an issue...
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Adherence is an issue...

» Non-adherence rates to topical
treatment ranges from 23-59%

» 50% discontinue hypotensive
therapy within 6 months

* Only 37% of patients on
hypotensive therapy had refilled
their medication at 3 years
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Why is adherence with IOP-lowering drops a

Symptoms

* Prevalence of dry eye in POAG (OSDI)
— 21.3% have mild symptoms
— 13.3% moderate symptoms

prOblem? — 13.8% severe symptoms
* 60% of patients using IOP-lowering
drops report ocular irritation
sz — S w——— e o —
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Symptoms

* Prevalence of dry eye in POAG (OSDI)
— 21.3% have mild symptoms

— 13.3% moderate symptoms

— 13.8% severe symptoms

60% of patients using IOP-lowering
drops report ocular irritation

You are taking an asymptomatic

patient and making them

symptomatic
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**unpublished data**

58 records
dentifed for 0 duplicates removed

DE prevalence in glaucoma

Systematic review (2021-present)
In patients treated with IOP lowing
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drops: [t e} —f s e ]
— Pooled prevalence of dry eye 24 ul-tox studies
cluded
symptoms = 10-95% St el stdy
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— Pooled prevalence of MGD = 38-90% il
— Medication groups at higher OSDI

scores in 67% of studies

* 3 Inelgibe exposure
* 2 Inelgible
population

62 studies included
for synthesis
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Risk factors of OSD in glaucoma management?

* Age

* Female sex

* Number of glaucoma drops

» Drops containing BAK

» Frequency of drop administration
» Use of preservatives

* Duration of disease
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Cytotoxic to corneal opithelial cells X X X

Worsening dry eye symptoms
‘Worsened tear film stabllity

Lowering TBUT

Reducing lacrimal gland secrations X

Poorer meibum expressibility
Diminished meibum quality

Increased MG dropout
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Altered proliferation, morphology, and survival of MG epithelial cells
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What about allergies?

» Up to 25.7% of patients exhibit an allergy to brimonidine
— Months or years later

» Timolol is recognized for causing allergic contact dermatitis
* Netarsudil has been linked to mild pruritus
3 L

Periorbital Effects of IOP-lowering Drops
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Not just the ocular surface!

» Where do drops go?
— Average drop size = 50uL
— Fornix capacity = 30uL
— 50mL — 30mL = 20ul_extra
« drains through puncta or spills
over the eyelid
 This allows drops to exert effects
on lacrimal drainage system, the
eyelids, and periorbital tissue
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Prostaglandin-associated periorbitopathy

» Prostaglandin analogs are associated with:
— ptosis
— eyelid retraction
— trichiasis
— entropion
— ectropion
— deepening of the eyelid sulcus
— enophthalmos
— loss of orbital fat pads
— eyelid hyperemia, eyelid pigmentation, and hypertrichosis
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Prostaglandin-associated periorbitopathy Prostaglandin-associated periorbitopathy
Deepened sulcus, ptosis,
Orbital fat prolapse enophthalmos, hyperemia
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https://www.thepmfajournal.com/education/case-reports/?cat=6796
https://www.thepmfajournal.com/education/case-reports/?cat=6791
https://www.thepmfajournal.com/education/case-reports/?cat=6787
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Prostaglandin-associated periorbitopathy Prostaglandin-associated periorbitopathy

Hypertrichosis OS Orbital fat atrophy, deep sulcus,
“sunken eye” appearance
@B‘ Sue Anschutz-Rodgers Eye Center @B‘ Sue Anschutz-Rodgers Eye Center
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Prostaglandin-associated periorbitopathy

Orbital fat atrophy OS,
prominent superior sulcus,
increased palpebral fissure

height
Periorbital and eyelid erythema during and after use of prostaglandin
analogs
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Punctal stenosis and canalicular narrowing Punctal stenosis and canalicular narrowing

» |OP-lowering drops in general,
but beta-blockers and
netarsudil specifically

Upper canaliculus > lower
Possibly due to
— chronic low-grade inflammation

— autonomic nervous systemic
pathway

Bilateral punctal stenosis with netarsudil
*reversible
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A Deep Dive into Benzalkonium Chloride
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Why preserve eyedrops?

Microbial infection

— Preservatives like BAK are effective
against Gram +, Gram -, and fungi

Maintaining sterility

Deceasing costs for patients by extending

shelf-life

Corneal penetration enhancers to “better”

facilitate passage through the cornea
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Benzalkonium Chloride s Toxic to microbes...and the ocular surface...
o=
SN\ ’ﬁ/ .
* Detergent SN N BAK effects ; -
. — Promotion of cytokine release I
— Non-selectively destroys cell membranes N _ Toxicity to comeal epithelial cells
* 0.01% concentration = cellular apoptosis B INY ’)’{ — Loss of goblet cells +/CnH2n+1
« 0.05% concentration = cell necrosis " e — Damage to meibomian gland epithelial cells /N\
+ Disrupts cell-to-cell junctions to facilitate drug} ~ Inereased tear osmolarlty HC CHy
tration throuah the cornea — Destabilization of the tear film
penetra 9 — Corneal epithelial apoptosis
« Allows for lower drug concentrations — Impaired wound healing Benzalkonium chloride
— Lymphocyte infiltration of the conjunctiva
— Heightened mitochondrial oxidative stress
@T Sue Anschutz-Rodgers Eye Center @T Sue Anschutz-Rodgers Eye Center
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How does BAK exposure manifest clinically?

» Range of dry eye symptoms « Dry eye signs
— Pain — Lower TBUT

— Discomfort — Reduced aqueous production
— Burning — Corneal staining

— ltching — Conjunctival staining

— Foreign body sensation — Corneal nerve toxicity

— Irritation

**Even been associated with worse Quality of Life scores**
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How does BAK exposure manifest clinically?

 Patients w/o pre-existing OSD may
experience goblet cell loss and
worsened ocular symptoms

.
Each additional BAK-preserved drop
doubles the risk of conjunctival
staining

The impact of topical BAK eyedrops
even extends to the nasal mucosal
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Toxicity to trigeminal nerve endings

+ Changes to the sub-basal nerve
plexus
— BAK-induced neurotoxicity
« axonopathy and recovery
« degeneration and regeneration

» Decreased corneal sensation

Toxicity to trigeminal nerve endings

+ Changes to the sub-basal nerve
plexus
— BAK-induced neurotoxicity
« axonopathy and recovery
« degeneration and regeneration
» Decreased corneal sensation
« BAK-induced neurotrophic keratitis

@]’ Sue Anschutz-Rodgers Eye Cenler

@]’ Sue Anschutz-Rodgers Eye Cenler

37

38

Toxicity to trigeminal nerve endings
A
+ Changes to the sub-basal nerve
plexus
— BAK-induced neurotoxicity
« axonopathy and recovery 10um
« degeneration and regeneration G
» Decreased corneal sensation
* BAK-induced neurotrophic keratitis
* Increased endothelial permeability
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We use too high of concentrations...

BAK-induced damage occurs at
concentrations as low as 0.005%
Despite this some glaucoma
drops having BAK concentrations |
as high as 0.02%

Ocular surface toxicity and
symptoms intensify with
increasing BAK concentration
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But BAK is a corneal penetration enhancer!

» While it was previously believed that
BAK was crucial for effective corneal
penetration and drop effectiveness
* We have been aware for over a
decade that the induced corneal \ Eye
desiccation is unnecessary for
optimal medication penetration and
efficacy
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Are BAK-free drops effective?

* BAK-free drops demonstrate similar IOP reduction to their
BAK-preservative counterparts

: = ———
2. Aihara et al J Glaucorma 2012:21:60-64
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Yet BAK is still widely utilized... Alternative preservatives are better!

That's better!
-

g

» Presentin
— ~70% of ophthalmic solutions
— Most glaucoma drops

« Alternative preservatives
cause less surface irritation
— Potassium sorbate
— Polyquad

- Sofzia IT:S EVERYWHERE

— Purite

* Less toxicity due to:
— Larger molecules which aren’t
internalized by epithelial cells
— Break down upon contact with the air
— Selectively target microbes

— Become inactive when upon contact
with K* or Na* ions

@T Sue Anschutz-Rodgers Eye Cenler
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Less signs and symptoms with PF drops Non-preserved or BAK-free options
i
+ Corneal staining .
— 25.6% of patients using preserved Preservative Zioptan (tafluprost) None
— 8.9% of patients using PF E Cosopt PF (dorzolamide, timolol) None
ree Timoptic (timolol) None
or Less_dry lyuzeh (latanoprost) None
Pr:f:;ed preserved eyears"dg"s Non-BAK Travatan Z (travoprost) SofZia
drops symptoms Prossivod Alphagan P (brimonidine) Purite
Xelpros (latanoprost) Potassium sorbate
e —— e ——
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Ocular Surface Evaluation after Switch from Latanoprost Transitioning Drops
0.005% to Latanoprostene Bunod 0.024%

Virginia Zanutigh'®, Leila Galetto?, Florencia Valvecchia®®, Celina Logioco

sty oo « It can take 8-12 weeks for the effects of BAK to resolve.
ABSTRACT Ho, . . " o
e e i S Y on » Many providers just transition from BAK-containing to
Materials and methods: A prospective and i e s i e I e e HO, | preservative-free (PF) drops.
P e ) LP
Resi: A oo of 36 ptlerts 7 eyt were icuded, 21 vormen (53%)an 15 men 417% vth a mean ae of O . ) )
Res n.M(IMO:::aH it (72‘1‘y‘e) ; ulnded,‘z‘|‘ LSGJ%';)" d 15 (41.7%, with \ge of 65.6 + 10.9 years (37-86). O;N (e} . YOU Can alSO ConS|der a Washout penod pr|0r Of 1-2 Weeks to
e il 134:22 1 Hg and e perfoi tatanoprostone bunod allow the ocular surface to heal.
I e S e e e L e S e - Several studies have demonstrated the safety of washout periods."?
ooty miiedto phicondals e
keeping IOP under control. J o o : EL ¢
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Washout Period
Prostaglandin Analogues 4-5 weeks
Beta Blockers 4 weeks
Alpha Agonsts = Drop Alternatives and the Ocular Surface
Carbonic Anhydrase Inhibitors 1 week
Netarsudil 4 weeks
Dorzolamide+timolol 4 weeks
Brimonidine+timolol 4-5 weeks
Brimonidine+Brinzolamide 4-5 weeks
Netarsudil+latanoprost 4-5 weeks
B —
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Sustained-release glaucoma medication Sustained-release glaucoma medication
« Intracameral Bimatoprost 10ug Implant Intracameral Bimatoprost Implant Travoprost Intracameral Implant
(Durysta) « 5-8mmHg of IOP pressure reduction at * 6-8mmHg reduction of IOP at 3 months
12 weeks' + Continued IOP reduction for 12 months?
= 81% of patients medication free at 1 year
» Travoprost Intracameral Implant (75mcg) T e o eorp v

(iDose TR) oy : - S .

- Bimatopeostmplant 10 g (V= 176) &

sttt i
B
Intracameral means “within a chamber” i o —_
‘Sue Anschutz-Rodgers Eye Center ‘Sue Anschutz-Rodgers Eye Center 1. Bacharach et al. Drugs 2021; 81(17):2017-2033
e e e e e T —— e e e e e 2. Sarksian et al. Ophthairmol Ther 2024; 13: 995-1014 T ——
Sustained-release glaucoma medication IOP-lowering surgeries/procedures;
Intracameral Bimatoprost Implant Travoprost Intracameral Implant » Surgeries/procedures are generally less
e irritating than 10OP-lowering drops
o W 0 « Selective laser trabeculoplasty (SLT) is
Cmaa |07 mem e now considered first-line therapy
o
B donin — Similar effectiveness as timolol
Gons 709 309 309
T e e — Minimal risks
o N — No evidence that it increases ocular
ke 368 208 109 surface disease
ol
‘Sue Anschutz-Rodgers Eye Genter 1. Bacharach et al. Drugs 2021; 81(17):2017-2033 ‘Sue Anschutz-Rodgers Eye Center
e o v e casmis 2. Sarkisian et al. Ophthalmol Ther 2024; 13: 995-1014 T —— e e e casmis
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Glaucoma Lasers

Trabeculectomies and OSD?

* In 1999, CIGTS found no difference in

« SLT [T —— W omae ws e ot asae
W et 3 300 @ w0
— LiGHT trial showed that = uses w  wws ms  meio dry eye symptoms between
. 103 s104n 73 4024 176 950132) i
74.2% of patients treated B mue w ney  w oen trabeculectomy vs using glaucoma drops
with SLT first had drop free o e e e » Recent studies show that ocular surface
pressure control at 3 year Subconctil haemortage s sez 2 200w w00 staining correlates with bleb height
Cat W  oues w ves = we ) ;
— Less eye irritation! sureavsion W oweo n o wes  a nud » Trabeculectomy with a low bleb height
chgeinvian W  wes s sas  »  bea ) .
Foatets s sae  n sen 15 10w likely induces less dryness compared to
Flashes a ag) 8 700 2 1S the use of |OP_|Owering erpS
& sen 6 san W nos
& ga9  m nan  m wes
s s 6 sam o sua
@]’ Sue Anschutz-Rodgers Eye Center @]’ ‘Sue Anschutz-Rodgers Eve Center
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What about anti-metabolites?

+ 5FU and Mitomycin C (MMC) carry risk of:
— toxicity to corneal epithelium
— toxicity to conjunctival epithelium
— reduced wound healing
— limbal stem cell damage
— meibomian gland damage

— scleral necrosis
» Despite these concerns, the evidence suggests that the lowering of IOP
through surgeries/procedures poses less risk of OSD than IOP-lowering drops

@T Sue Anschutz-Rodgers Eye Cenler

MIGS and Dry Eye Disease

» After MIGS, self-reported dry eye symptoms, visual acuity, and
TBUT demonstrate improvements at 4 months
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What about other glaucoma surgeries?

» Goniotomy The data says we need more
« Tube shunts data.
» Cyclophotocoagulation

Likely all better for OSD

than IOP-lowering drops...
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Trabecular
Meshwork
Stents

Canaloplasty

Trabecular
Meshwork

Bleb-forming
Bypass MIGS

@]’ Sue Anschutz-Rodgers Eye Center
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Trabecular Meshwork Stent Canaloplasty

« Options « Efficacy « Indications * Options
- ABIC (Ellex)
~ istent (Glaukos) ~ Most POAG
~ Hydrus (Aloon) m‘ m, patients - o (sight
s"'“', LI ~ Great in patients S‘C‘S"CTS) "
st 76 o blood thin - Streamine (New
on blood thimners World Mecical)

- Efficacy + Indications
~ Great as a stand-
alone procedure
04t - Good 10P
omes 7. mavig reducton

- Nothing eft befind

] et ~ Leaves the option

toperform
another MIGS

1 Sartson ot Gphpainas 201 12500311821
£ S S5t ot 2013, 1201 2957

L e e, S0, 1
5 Grire 5w otbr -t oaimiogy 200 13 12351246
4 LastansGamez G, Ci gl 2022 A 27161913120

Trabecular Meshwork Bypass

Bleb-forming MIGS

* Not all glaucoma related
vision loss is optic nerve
related...

« If the cornea develops
OSD or NK...this impacts

Don’t forget about corneal related vision loss!

« Options « Efficacy + Indications + options + Efficacy + Indications vision too...
~ KDB GLIDE (New - Greatas a stand- = Xen Gel Stent - Great forpatient who
Word Medial) alone procedure (Rlergan) . have fald angie-
~ Trabecor 08 GUOE! 44ty - Good I0P N based MIGS
(MiroSurgical  Trbocoet 45wy rediuction IE - Excelont 10P lowering
Tehcnology) (GATE Lty ~ Nothinglftbehind i R with good safety
o 7smg M:RBCE ~ Great or patients who
~ OMNI (Sight want quick recovery.
Sciences)
FE T ————
Sus Ansohutz Fogers Eje Cenler 1B s s Sue Anschutz Rodgers Eve Genler
s S S s s 12yt —— s ——
moan s e e et & Gt i i 213131238240 e s e e et
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More tolerability

o

Betie®adherence

!

Botter outcomoes

Drops

« ALL glaucoma drops irritate the ocular surface
* The mechanisms involved are extensive!
« Ocular surface disease worsens with
— Duration of treatment
— Number of drops used
— Frequency of drop instillation
— Preservatives (especially BAK)
« Non-BAK-preserved drops are effective and can
be used in place of traditional glaucoma drops

b
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Drop alternatives

« Sustained-release intracameral implants
are an option for patients with OSD or
drop intolerance

SLT results in fewer dry eye symptoms
compared to topical drops

Patients report symptomatic improvement
in ocular surface irritation after minimally
invasive glaucoma surgery
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1. Ask about dry eye!
a. Does this affect their adherence?

2. Reduce instillation frequency ?

. HELPFUL
TIPS

a. Consider combination drops \/
3. Avoid preservatives if possible (especially BAK)

4. Have a low threshold to perform or refer for procedures/surgeries
1. SLT

2. Intracameral implants
3. MIGS

5. Don't just focus on their glaucoma, treat their dry eye as well!

‘Sue Anschuiz-Rodgers Eye Center
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