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Collagen Crosslinking:
Back to the Future

GLAUKC S

Watch Out f
Keratoconus (KC) i LOOK OUT FOR KC!
! ' . S a4
- Progressive corneal disease
— Focal thinning, steepening, bulging, and irregular o0

Look out for waring signs in medical history
- History of eye rubbing

- Family & genetic predispositions

Look out for visual complaints

- Blurred vision

- Distortion of images

Iﬁ\ Look out for refractive anomalies

shape
~ Loss of biomechanical strength

— Bilateral, asymmetric, clinically non-inflammatory

T B

+ Caused by a combination of genetic and
environmental factors

~ Allergies and eye rubbing

. ool - Distortion of mires on keratometry
- Onset in puberty & - Ermor messages on autorefractors
~ Typically progressive to 41 decade of life - Unsatisfactory attempts at vision correction
~ Previously estimated 1:2000 (1986 US), more &, & progressive loss of UCVA& BCVA
recent estimate 1:375 (2017 Netherlands) + Increasing astigmatism
rarTs " e Ao

Conventional Management of Keratoconus

Corneal Transplant
Increasing complexity
of interventions and
Ioss of best corrected

visual acuty with Intrastromal Ring Segments
disease progression

Ity and Scleral L

Disease
Severity
7 |

Rigid Contact Lenses

Signs of ‘ .
Keratoconus E cpogonees

Vision management options may not stop
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Importance of Early Diagnosis in Keratoconus Imaging Tools for Diagnosis of Keratoconus

Topography
As keratoconus progresses, it becomes - Non-invasive medical imaging technique for mapping the anterior surface of the comea
more challenging to manage Tomography

- Analyze both the anterior and posterior surfaces of the comea
Epithelial Mapping

- Epithelium thins over the cone, thickens around
Anterior Segment OCT

- Detailed cross-section of cornea

- Identify areas of thinning/ abnormality

- Progressive keratoconus often results in

ual acuity

toleranc

Dec ontact lens we:
caused by the ongoing changes in th

+ The earlier progressive keratoconus is
diagnosed, the sooner treatment can be provided
that may slow the progression of the disease. !

« Important to diagnose and educate patients before visual function is lost

+ Cross-linking is an early intervention intended to slow or halt the progression of KC
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Topography — A Key to Keratoconus Diagnosis and Monitoring of Progression Topcon CA-800

KC s often first detected through observation of increasing astigmatism and worsening visual
acuity, limiting patients' functional vision

Keratoconus is monitored using corneal topography, an anatormical measure of the curvature of
the comea surface

blue/green = flatter surfaces; yellow/red = keratoconus-elated steepening

Topcon CA-800 Keratoconus Example with KC Topcon CA-800 Serial
Algorithms sis/Difference Map
L)
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Treatment:

Keys to Patient Counseling

History of Corneal Cross-Linking

“I'm now using this blue
light to cross-link and
harden your filling...”

Aim of cross-linking is
to halt or slow disease

progression

Cross-linking is g a
refractive procedure

Post-op evaluation for visual
correction will be necessary
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Where do cross-links occur?

Collagen fibrils within lamellae are regulated by an

H

Less Cross nking (weaker)

Mechanism of Action

Corneal collagen cross-linking combines the use of
ultra-violet (UV) light and riboflavin (vitamin B2) drops

A

The absorption of UVA by riboflavin generates radical
riboflavin and singlet oxygen to form cross-links

More Cross-inking (svonger)

Corneal Cross-linking:
Creates new corneal collagen cross-links
shortening and thickening of the
ils

Results ina
collagen fibri
Leads to the stiffening of the comea e

¥

network i

Cross-linking with UVA/riboflavin has no effect on any.
collagen structural parameter measured by x-ray
scattering of gt
interfibrillar spacing.*

'fl LE

s believed that cross-links are formed

+ Therefors
predominantly at fibril surfaces and within the

protein network surrounding the collagen.”
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Cross-linking Procedure Summary

Patient Selection/ Treatment Criteria
+ Screening exams for early diagnosis to identify
patients and monitor for progression of
keratoconus or development of corneal ectasia
following refractive surgery
* Must document progression or loss of BSCVA to
qualify for insurance coverage! ( 1 Diopter of
Kmax or Cyl)

* Pediatric Use
*  14years of age and older

* Geriatric Use
* No subjects enrolled in the clinical studies
‘were 65 years of age or older

4. Once flare is observed,
measure comeal thickness

If corneal thickness isless than
400 um, intil 2 drops of Photrexa)
(ibofiavin 5, in

1. Remove epithelium

Goniairic sder il e
e Deseas bemegs o at
leas 00y

2. Soak comea Photrexa®
Viscous (rboflavin 5~
phosphate in 20%

ophthaimic solution) for 30
5. Imadiate for 30 minutes

s
Contue apphyrgPhotesa
D a0 do
S0 dorn
5. Check or fare et st o
el

* Rofer to prescribing information for entire FDA-approved procedure
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What are the outcomes?
Change from Baseiine (K, Change from Baseline K,_ -
Progresive Kerataconus P CormeatEctoia Pt
{* = i
i I LB B |
N
| i-
-
Wt Mot Bountrt B
DOTMAncaCoRatn Fterce: FollPrescring iration for PHOTFEXAVISCOUS (bcledin S s 20% desr GLAUKE'S|
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Treatment Emergent Adverse Events (TEAEs)

The majority of reported adverse events resolved
during the first month

Corneal epithelium defect, corneal striae, punctate
keratitis, photophobia, dry eye and eye pain, and
decreased visual acuity took up to 6 months to resolve
Corneal opacity or haze took up to 12 months to
resolve

In 1-2% of patients, comeal epithelium defect, comeal
edema, corneal opacity and corneal scar continued to
be observed at 12 months

Post-Procedure Patient Follow-up Schedule

Day 1 - Topical antibiotic, steroid, Neurontin, BCL
Frequent lubricants
No eye rubbing!!

Week 1 + Topical antibiotic, steroid
Frequent lubricants

No eye rubbing!!

- Remove BCL once epithelium heals

Month1 [+ Vision & Anterior Segment
+ Assess for resolution of epithelial iregularities

+ Contact lens assessment- retum to habitual lens | [NOte:

Due to zero global period,
follow-ups may be billable
to insurance when
medically indicated

Month 3,6, |+ Vision & Anterior Segment assessment
12 + Tomography or topography
Contact lens assessment- evaluate for refitting
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Majority of patients in the US
now have coverage for

Payer Coverage Status

More than 7 Plans Cover Cross-Linking in 29 States FDA-Approved Cross-Linking

6 National and

6 1 Regional Health Plans

29 5 A) of Commercial
TSI S Pl | Lives that are Covering Corneal
Cross-Linking

Cross-Linking Insurance Coverage

Online Resources — Links to Coverage Policies on LivingwithKC.com

Links to Coverage Policies

it aetna o
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http://www.livingwithkc.com/
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Access to Cross-Linking in the U.S.
FDA APPROVED & ON-LABEL

Use of Photrexar Viscous & Photrexat with the
XL sysemforthe reatment of prressive
ing

keratoconus or coreal ectasia follow
active su

(Onabel useof 2 legally marketed drg)

OFF-LABEL
Use of Photrexa Viscous & Photrexa with the KXL.
syt o anyndicaionotherhan rogrssive

(Offdabel use o a eglly marketed drug)

Use of any other drug, device, or procedural

pi-on) for cross-linking
(Except s part of n nvestigatonsl new drug (IND)stucy

Future treatment options

“EPI -ON” will be a game changer but epithelium is lipophilic and Ribofavin is lipophobic.
The chemical reaction requires oxygen

Newer agents to help get across the epithelium

Newer treatment protocols requiring less time
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Online Resources for Patients

[ ——

Ptiont brochures (English & Spanish)
Resources 44
available on ¥
Uistof Resources. Informationi vidse.

Informaton on tasusance Coxerage.
e —

Summary

Patients with progressive keratoconus should be educated
regarding risks and benefits of cross-linking.

Optometrists play a critical part in ensuring early diagnosis,
monitoring, and continuing care of these patients.

Financial hurdles have prevented some patients from
treatment in the past. Thankfully, the insurance landscape is
rapidly changing with an increased number of insurers
covering treatments.
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IMPORTANT SAFETY INFORMATION iDetect KC
«Utilize corneal topogra on all potential KC
INDICATIONS SUSPECTS phy
Photrexa s (ribofl phosphate in ‘and Photrexa (riboflavin 5'- Keratoconus Suspect defined as
e i e g for e S oo e e e a5
e ofprogressiekrstosants and corne actoi following v surgry e e
0U Kmax Diffgreater than 20
IMPORTANT SAFETY INFORMATION Inability to Auto Refract
0 iDetect KC Data Registry
The most common ocular advers n was corneal opacity [haze). Other ide Include punctate keratitis, corneal striae Topcon CA-800
T S B R Track all patient falling outside normal limits on St or P! indices
Lo s s i, Quarterly upload of topography dats
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http://www.LivingWithKeratoconus.com/
http://www.livingwithkeratoconus.com/
http://www.livingwithkeratoconus.com/
http://www.fda.gov/medwatch
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Thank You

“Placing Patients First by Making Excellence in Eye
Care a Tradition”




