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Myopia Management Treatment Options
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Myopia Management Options
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Change in myopia (D)
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Adler, et al. Clin Exp Optom. 2006.; Chung, et al. Vision Res., 2002
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Myopia Management

Spectacles
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Myopia Managem ent
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Myopia Management

Clinically Proven & Effective Modalities

MiSight™ (active control technology) Proclear® D Multifocal (+2.00 D add)
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What Tools do I need?

Cycloplegic Refraction
Topographer
Compounding Pharmacy

Biometry
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Multifocals

| Options

. MiSight
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Multifocals

Mechanism of Action

" Cooper Vision
/ Biofinity ",

Center Distance
Design

5.0 mm Pupil ' 1
————————— } l'
! # |

Sph - .
Visioneering
Naturalvue

Photo courtesy of Pacific University College of Optometry.



Multifocals

Efficacy

@ sama Networic
QUESTION Can soft multifocal contact lenses with a high add power slow myopia progression in children more than medium add power
or single-vision contact lenses?

CONCLUSION This clinical trial found that in children with myopia, treatment with high add multifocal contact lenses, compared with medium
add multifocal and single-vision contact lenses, reduced the rate of myopia progression over 3 years, but further research is needed.

POPULATION o INTERVENTION A D
117 Males /" 294 Children randomized J
177 Females “._ 292 children analyzed -

v .
Children aged 7-11 years 97 97
with -0.75 to -5 D myopia and High add power Single-vision
W:“t“' visual acuity 20/25 contact lenses Mo -::Iiumgasd d power contact lenses
or better 2.30 D add power contact IEHEE!.’JS Single-vision soft
Mean age: 10 years contact lenses R contact lenses

contact lenses

LOCATIONS
5 PRIMARY OUTCOME
Optometry schools Change in myopia progression at 3 years, measured

in the US via cycloplegic spherical equivalent autorefraction

Walline 1), Walker MK, Mutti DO, et al; for the BLINK Study Group. Effect of high add power, medium add power, or single-vision contact lenses on myopia progression
in children: the BLINK randomized chinical trial, JAMA, Published August 11, 2020, doi: 10,1001 fjama. 2020.10834




Multifocals

[ A] Single-vision contact lens

CROSS SECTION

SE B Peripheral light rays focus

behind the peripheral retina

Peripheral light rays focus
in front of the peripheral retina

Peripheral light rays focus further
in front of the peripheral retina

Walline, et al. JAMA. 2020.



Multifocals

Efficacy
A | Myopia progression B | Eye growth
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Multifocals

MiSight

FDA Approval Ranges

Age:8-12 yo

Refraction:
e -0.75 D to -4.00 D SE

e < 0.75 DC @ Treatment zones creating myopic defocus

Correction zones

Chamberlain, et al. Opt. and Vis. Sci. 2019.



Multifocals

M i1Sight Results

Design:
* 109 children (8 -12 years old)
 -0.75to0 -4.00D of myopia and
< 1.00D of astigmatism
 Fitted with either:
o Mi1Sight 1-Day
o Proclear 1-Day

Results (3 years):
* —0.73 D (539%) reduction in myopia
progression
e 0.32mm (52%) reduction in axial
elongation
* No cases of serious ocular adverse
events reported.

Increased Myopia (D)

0.00

-0.25 A

O

)

o
1

-0.75 -

-1.00 A

-1.25 +

-1.50

59%

—O— Control

—e— MiSight

12 24 36
Follow-up (months)

Chamberlain, et al. Opt. and Vis. Sci. 2019.



Multifocals

6-Year Efficacy

2020 American Academy of Optometry Annual Meeting

« 23% of eyes after year 6 displayed a total refractive change of less than -0.25D
* “Continued to demonstrated excellent safety profile, wearing tim e, and visual acuity for children in

over 653 wearing years”



Multifocals

Safety

ReCSS Study

5.71%/yr
CLAY Study _— Retrospective Cohort Study of the Safety of
18-25 yrs
3.35%/yr Pediatric Soft Contact Lens Wear
“arye
13-17 yrs
« Studied children prescribed lenses <13 yo
0.97%/yr
CLAY Study 1,000 children over 2,713 years of wear
8-12 yrs
« Annual incidence of inflammatory events: <1%
0.74%/yr
ReCSS Study « Conjunctivitis
8-16 yrs

 FB abrasions
0051152253354455556657 7538

Incidence % per year (95% C.1.) * No vision loss

Chalmers, et al. Ophthalmic Physiol Opt. 2020.



CLAY Study
18-25 yrs

CLAY Study
13-17 yrs

CLAY Study
8-12 yrs

ReCSS Study
8-16 yrs

Multifocals

5.71%/yr

3.35%/yr
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0051152253354455556657758
Incidence % per year (95% C.1.)

Safety

“A daily disposable modality should be preferred
....Solutions and storage cases are two major risk

factors for infectious and inflammatory events”

Chalmers, et al. Ophthalmic Physiol Opt. 2020.; Bullimore, et al. Ophthalmic Physiol Opt. 2020.



Orthokeratology

Efficacy

Reduces myopia progression by slowing
axial length elongation by slightly less
than 50% ; ranging from 41  -45% in most
meta -analyses.




Orthokeratology

Mechanism of Action

Central treatment zone (OK induced negative power)

Small pupil
Large pupil

Peripheral plus zone (OK induced positive power)

Positive

Typical baseline profile, measured before
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@
g - - -
2 Relative Peripheral Myopia
@
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©
o 2" Larger pupil diameter allows more plus power to fall S

across the pupil and therefore theoretically create
greater change to peripheral refraction profile.

Negative

Photo courtesy of Pacific University & Myopia Profile



Orthokeratology

Mechanism of Action

Myopia Co

ntrol Design Adult Ortho-K Design

Photo courtesy of Pacific University



Orthokeratology

Safety

Risk of M K: 13.9 out of 10,000 years or
patient wear

* Mostcommon:corneal staining

No vision lossreported

Longterm successrequirements:

* Proper lens fits
* Rigorous compliance to CL care regimen
* Adherence to follow ups

* Timely ttx of com plications

Bullimore, et al. Optom Vis. Sci. 2013.



Low Dose Atropine

Efficacy
Dose-Dependent Response
* 0.01%-27%
* 0.025%-43%
* 0.05%-67%
1 . Sterile 5 ml Bottle
M ajJor Studies: Ah'o;inel»silfatesomtim
0.01% !
c ATOM 1 e
c ATOM 2 mprimisg,
e era

c LAMP



Low Dose Atropine

Design
* 400 myopic children (6-12 yo)
* SE -1.00 to -6.00D
* 1%atropine or saline drops

o lgttgd x 2 years

Results:
e 80% reduction

ATOM 1

Spherical Equivalert (D)

-8 =
-1 -
1.2 - I
1.4 - : I
Myopia slowed by 80% (A 1.0%), |,
1.6 - 5% (A0.5%), 70% (A0.1%) & |
18 60% (A 0.01%) at 2 year i
' |
27 | | | | l Il
0 6 12 18 24

—— Placebo(ATOM1) —O— A 0.01%

Chua, et al. Ophthal. 2006.



Spherical Equivalert (D)

Low Dose Atropine

ATOM I: R

ebound

Cessation of
treatment

Greater rebound with the higher
atropine concentrations

0 I
P 68% (A 0.5%), 59% (A 0.1%) and 24% (A 0.01%)

' progressed > 0.5D in washout and were restarted
--4 - onA0.01%
-6 —
-8 = -

-1 - A
124 RN )
1.4 - ) I | = I

Myopia slowed by 80% (A 1.0%), | D i
164 | 75%(A05%), 70% (A0.1%) & |, ‘I' ,
18- 60% (A 0.01%) at 2 year 1| Same -1.4D increase in
l 1| placebo group at 2.5 year
27 | | | I ll | ' I | | |
0 6 12 18 24 30 36 42 48 54 60
Month

—— Placebo(ATOM1) —O— A 0.01% —@—A 0.1% —@—A 0.5% —d— A 1.0%(ATOM1)

Chua, et al. Ophthal. 2006.



Low Dose Atropine

Design

* Randomi1zed 1nto groups:
o 0.5%
o 0.1%
o 0.01%

Goal:
* Compare safety and efficacy

of lower doses of atropine

ATOM 2

Spherical Equivalert (D)

Y
M
|

Myopia slowed by 80% (A 1.0%),
75% (A 0.5%), 70% (A 0.1%) &
60% (A 0.01%) at 2 year

 §

| | | |
0 6 12 18

1
24

—— Placebo(ATOM1) —O— A 0.01%

Chia, et al. Ophthal. 2012.



Low Dose Atropine

ATOM 2

Cessation of
treatment

Greater rebound with the higher
atropine concentrations

0 1
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Chia, et al. Ophthal. 2012.



Low Dose Atropine
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Low Dose Atropine

ATOM 2

Cessation of
treatment

Greater rebound with the higher
atropine concentrations

0 - |
o 68% (A 0.5%), 59% (A 0.1%) and 24% (A 0.01%)
A ' progressed > 0.5D in washout and were restarted
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Chia, et al. Ophthal. 2012.



Low Dose Atropine

LAMP

Design

* 383 myopic children (4-12 yo)

* Randomi1zed 1nto groups:

o

o

@)

0.05%

0.025%

0.0 1%

Placebo

1l gtt gqd x 2 years

0.00

© © o o
& & & ©

8

Change in Spherical Equivalent (D)

-1.20

-1.40

L

Baseline

4 months

8 months

12 months 16 months 20 months 24 months

=¢=Atropine 0.05% =@=Atropine 0.025%

67%

43%

|

Atropine 0.01% ===Switch-over group

27%

Yam, et al. Ophthal. 2019.
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Atropine Dosage

Refractive Efficiency

Axial Efficiency

Low Dose Atropine

0.025%

75%

68%

66%

43%

_

29%

25%

-8%

=
Vi

51%

29%

e
\

12%

N

Yam, et al. Ophthal. 2019.



Low Dose Atropine

LAMP

0.05% Atropine 0.025% Atropine 0.01% Atropine
Photopic pupil size (+m m) 1.0 3 0.76 0.80 0.13
Photophobia, 2 weeks 31.2% 18.5% 5.5% 12.6 %
Photophobia, lyear 7.8% 6.6% 2.1% 4.3%
Photochromic Lenses 30.3% 34.3% 30% 39.6%

Accom m odative Amp (D),4 mo -2.38 -1.34 -0.50 -0.35
Accommodative Amp (D), lyr -1.98 -1.61 -0.26 -0.32
PALS 0.96% 0% 1.8 % 0.9%

“Over 2 years, the efficacy of 0.05% atropine observed was double that observed with 0.01% atropine, and it
remained the optimal concentration among the studied atropine concentrations in slowing myopia progression.”

Yam, et al. Ophthal. 2019.



Low Dose Atropine

Initiate 0.05% Atropine

Stablllty Check refraction every ProgreSSion >0.25-0.50 D
3-6 months

Continue to monitor every Increase strength 0.01% until Prescribe optical intervention

6 months stability is noted (MF or Ortho-K)

Increase strength 0.01% until

stability is noted

Consider d/cing therapy once

stability is reach for period of time

Chu, et al. Eye. 2019.



Atropine MOA

Accom modative Pathway Theory

Accommodative Pathway - Blocks excessive accommodation
* Unlikely hypothesis:
o Chickslack muscarinic receptors in ciliary muscle

o Myopiainduced 1n species without accom modation system



Atropine MOA

Receptor Pathways in Retina, Choroid, &/or Sclera

Retina - Alters retinal neurotransmission

* Increasestherelease of dopamine in RPE

Choroid - Rapid &transient choroidal thickening

* Inhibited choroidal thinning secondary to hyperopic defocus

Sclera - Inhibition of gylcosaminoglycan synthesis (scleral matrix)

Zhang, et al. 2016; Chiang, et al. JRJJoo. 2018. Lid, et al. Invest Ophth., 1998; Schwahn, et al. Vis Neurosci., 2000; Nickla, et al. Ophthal and Physiol. Optics. 2013.



Combination Treatments

0.05%Atropine + PALS

Treatment PALSs SV specs 0.5%Atropine + PALS
Elongation 0.49 mm 0.59 mm 0.22 mm

Spintcrical Hig 1.19 D 1.40 D 0.42D

Shih, et al. Acta Ophthal. Scand., 2001.



Combination Treatments

0.01%Atropine +Orthokeratology

Treatment Ortho-K Ortho-K +0.0 1%Atropine

Elongation 0.19 mm 0.09 mm
(2 years)

Kinoshita, et al. Ophthalmol. 2018



The Future

MiyoSight DIMS Technology (HOYA)

o IR, TR 2

Central zone (9 mm in

diameter) for distance
Schematicarray of multiple refractive correction
segments; each 1.03mm in
diameter and +3.5D myopic
defocus

About 400 multiple
defocus segments (33
mm in diameter)
surrounding the central
zone

WWEE




The Future

Stellest HALT technology (Essilor)

H.AL.T.(Highly Aspherical Lenslet Target)



The Future

D.O.T Lenstechnology (SightGlass Vision)

Diffusion optics technology (DOT):

* Reduce the peripheral retinal contrast by 1/3 to 1/2 compared to central or
on - axis contrast.

« Based on theory that high contrast signals at retinal photoreceptors

induce the eye to grow and low contrast induce the eye to slow the axial
growth.



Myopia Management

Clinically Proven & Effective Modalities

MiSight™ (active control technology)
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Why Myopia Management?
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ANY

. QUESTIONS?
/

Dr. Ariel Cerenzie
Email:drc@studio-2020.com
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