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Course Objectives:

Defining myopia as a Current statistics and
disease, not just future projections of
refractive error myopia globally

Classification of myopia
(mild, moderate, severe)

Long-term health
Risk factors: age, implications: retinal Infantile myopia
genetics, near work, and detachment, myopic considerations: systemic
outdoor time maculopathy, glaucoma, associations
and cataracts
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“Normal” Refractive Error . .
— Myopia: The Disease
/ S e Pathological Myopia
wlt Disease:
/ "any harmful deviation from the normal structural or
functional state of an organism, generally associated
R G B B K W with certain signs and symptoms and differing in nature
‘Age (TTreReR RS eplE o from physical injury.” = Encyclopedia Britannica
{5, [ Treeersemeons | phy jury.
;»;m ;::: Refractive Error = -6.00 Axial Length = 26.00mm
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#72% World Health G e A N
Myopia: i‘_‘:jj Organization <ot
NATIONAL : : The Global Epidemic @
Myopia: The Disease P
AC A D E M I E S SR y p « Prevalence increased from 22.9% in 2000 to 34%
T in 2020
« Projected to reach nearly 50% by 2050 .
New Report Recommends Myopia Be Classified as a " sty 17 rlocto o o fcted by vl e
Disease, Policies for Children to Spend Time Outdc ) .
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Myopia:
The Global Epidemic

Pediatric Prevalence:

« Children and Adolescents with myopia
© 24% in 1990 to 35% in 2023
* Projected to be 40% by 2050

o Ages 0-4: ~3%

o Ages 5-9: ~22%

* Ages 10-14: ~45%
* Ages 15-19: ~67%
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Myopia:
The Global Epidemic

Regional Differences:
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Geographical Location
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Risk Factors
for Myopia
Development

nmental/Behavioral
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* Myopic parent(s) increase risk of myopic children
+ One myopic parent = ~2x risk of myopic child
+ Two myopic parents = ~5x risk of myopic child

Risk of ncident syopia

* The higher the parental myopia, the greater the risk
+ Parental history may predict child’s myopic development
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Geographical Location

* Nationality .
* Urban vs Rural
« Confounding factors??

Myopia rates in children by place of residence

Environmental/Behavioral
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Retinal Detachment

Risks
Associated
with
Myopia

Myopic Maculopathy
Glaucoma

Cataracts
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Ris ssociated with Myopia
Table 2. Risk of Visual Impairment by Axial Length
- ‘and Spherical Equivalent Categary by Age
Retinal Detachment e -
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https://pubmed.ncbi.nlm.nih.gov/18294691/
https://doi.org/10.1111/opo.13259
https://doi.org/10.1371/journal.pone.0241759
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Retinal Detachment Risk Myopic Maculopathy Risk

! Low myopia (-0.5 to >-3.00D): 0.1-7% prevalence High myopia (2-6.00D): up to 65% prevalence
« Incidence of RD . N a o

© Non-myopes: 22.44 per 100,000 person-years * Low myopia 4x increased risk - Mvopic Macular Degeneration

o Myopes: 67.51 per 100,000 person-years (3x) . myopia 10X i risk Severe myopia:

. © OR60.19for MMD, -
o High myopes: 868.83 per 100,000 person-years (39x) « High Myopia 20x increased risk o OR22.9for CNV, -
o OR 102.98 for foveoschisis I
 OR 6.69 for Macular hole

*Each 1D increase results in 30% increased risk of RD*

*Each 1D increase results in 67% increased risk of MMD*
*Each 1mm increase in axial length results in >200%
) increased risk of conversion to MMD*
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+ Marfan Syndrome
« Stickler Syndrome
« Down Syndrome

Systemic * Ehlers-Danlos Syndrome Systemic « Multidisciplinary approach
Associations : Eg;’:" ssn}::r:me Associations * Genetics
tO Infantile Conge:ital Glaucoma tO Infantile : ga;dIOI.OQ)l,
* « Endocrinology

and Early + ROP wiwo PRP L 2210 + Neurology
M « Anatomical and Pathological associations M « Peds Ophthalmology: EUA
M0|a « Deprivation M0|a

« Cataract

« Infection

+ Optic nerve hypoplasia/coloboma
+ Myelinated nerve fibers

Anterior Segment Considerations in Myopia
Management

_ Myopia Beyond Vision Correction
« Personal/CL hygiene

* Blepharitiss/MGD

« Dry Eye Syndrome

« Allergic Conjunctivitis

« Microbial/Infiltrative Keratitis
« Corneal Abrasion

Dr. Jack Schaeffer
Dr. Cheryl Chapman
Dr. Adam Peiffer
Dr. Shalu Pal
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Myopia
Management
Spectacles

31

Past Spectacle Choices

Single Vision
+ Hyperopic Defocus created

+ Increases Myopia Progression
**Makes things worse***

Under-Correction

Distance Blurry

Increases progression & Axial Elongation

**Makes things worse***

Executive Bifocals

+ Reduces accommodative Strain & Acc
Esotropia, Lag of Accommodation

+ 3 year study (Cheng) — 0.81D/1D prism
***A Little Effective***

Progressives

Reduces accommodative Strain & Acc

Esotropia, Lag of Accommodation
3 year study (Cheng) — 0.2D
***NOT Effective**

55
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Designs in Canada — Contrast Diffusion Optics

DOT Lens (MiSight)
+ Summer 2021

+ Diffusion optics.

+ 1000's microscopic light scattering elements

+ Theory: High contrast can increase the progression, low
contrast can potentially reduce the progression of myopia

+ Mimics natural contrast
+ Outdoors environment
« High contrast centrally
+ Low contrast peripherally
+ Computer distance
« High contrast always
« No low contrast peripherally

+ 40% no progression at all - study in North America

+—59%-reductionin-RE
* 38% reduction in AXL

42

Cypress study
75% reduction in myopia
% no change over 2 years of wear

35
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Explain Myopia, Progression & Control
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Designs in Canada — Myopic Defocus
DIMS (MiYOSMART) H.A.L.T. (Stellest)

Released 2019 .
400 +3.50 islands .
Honeycomb pattern .
50/50 distance/near .
6-year data

59% reduction in RE
60% reduction in AXL

« Start anytime, stop and
prog will start, longer is
better

v
( \
_—
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Released 2021

11 concentric rings
Volume of defocus
Unknown add power
4-year data

67% reduction in RE

60% reduction in AXL
100% adaptation in 1 week
12 hours per day

MyoCare
- July 2023
+ 2 designs
* Younger than 10
« +4.60 add
« 7 mm center distance
+ Olderthan 10
« +3.80 add
+ 9 mm center distance
+ 6-month data
 63% reduction in RE

* 77% reduction in AXL

The Game Changer



How Spectacles Changed My Practice

The Game Changer
* Made treatment accessible and achievable for every child.

simplified Entry Point
 Easy to start conversations about myopia manage with families

Natural Progression
+ Options discussed as always: glasses first, then contact lenses

Standard of Care
* Myopia is now i into eve!

Satisfaction and treatment compliance

37

Dispensing Tips

‘Avoid SingleVision Products.

Engage the Child i Frame Selection

Correct Frame Measurements

OpenDoorpolicy.

39

Correct Path??

L .
41
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Role of My Optician

« Five doctors all feed into 1 dispensary

« Opticians well-versed in myopia control
« Myself
« Sales reps
« Certification training on products

* They discuss with patients
« The product designs
* Need for follow-up
« Option to see OD for a consultation

« All doctors in the office are on board

38

HAPPY

Happy Calls

(HAYA

* In 2 weeks
* No Hesitation to Call
» Want to make sure people are happy
« Want to make sure they know we will fix concerns
« Ask if they are happy
« Be ready if they say they are struggling with

« Ability to focus

+ Headaches

* Blurry vision

« Double Vision

« Comfort

* Book next visit - 6 Month Rx Check/Annual

40

Our Obligation and Responsibility

“We can’t unsee this”

In 2050 - half of the world's population will be myopic
Myopia will continue to increase no matter what we do

+ The eye will continue to grow no matter what we do
« The higher the myopia the greater the future risk

+ We CANNOT stop the progression of myopia

+ We CAN slow the rate progression by 75% for Rx

+ We CAN slow the rate progression by 60% for Axl

If we reduce myopia by 1D, we reduce risk of myopic maculopathy by 40%
If we delay the onset by 1 year, we reduce myopia by 1D

L .
42



My Myopia Practice Journey

| was not getting

enough wins ...
45
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+%%. New GOAL

“<.%..0 Every Myope to be

Gy in a Myopia Control

treatment option.
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Lessons Learned

in Practice Wy
Implementation
44
| had to
re-evaluate my goals
& the issues
46

What were the issues?

1. ME - Confusing Parents
« Too much discussion
« Too much info
« They wanted 2" opinions, time to think

32
b £ “’K
I REMOVED THE HURDLE

SOLUTION: Stopped talking, no choices, gave best recommendations
P
(@@




What is Glaucoma?

Honoring Glaucoma
Awareness Month

HEALTHY EYE

EYE WITH GLAUCOMA

What were the issues?

2.COST

Every ask for more money, | lost people
« Testing — Axial Length
+ Myopia Assessment
+ Management Costs

| REMOVED THE HURDLE

SOLUTION: Axial Length during Pre-test N/C on every child under 19
No More generic bundles

L[
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My Patients vs Referred for MM

My patients
« Axial length on all
« Part of their exam
» Recommend and staff explain more

« Referred for MM
« Longer conversations
« Parents want more details
* They have come in prepared

L .
53
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| stopped talking & starting Recommending

What were the issues?

3. Time

People wanted their annual exam
« Didn’t want to come back for more testing

I REMOVED THE HURDLE

SOLUTION: Axial Length during Pre-test, determine if myopia is
present and prescribe what they need

L[
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What were the issues?

4. Patients Refusing Monitoring ‘ '
+ No time
+ No Money
+ Not believing importance N")

+ Do we deprive patients of treatment if they refuse monitoring? Not keeping tx hostage?
| REMOVED THE HURDLE

SOLUTION: Do not need to be monitored if you don’t want

54
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In my humble opinion, as
an industry we are Myopia Management
overcomplicating this is Standard of Care

55 56

Let's Do This Better ...

« Let’s stop making it so hard on ourselves

« It's ok to use your machines

« Don’t wait and watch for progression

« Pay attention to pre-myopes

« Discuss lifestyle changes

« You don't have to force monitoring to treat myopia

Safety of Myopia
Control Options

« Don't withhold treatment

| Free you to do it differently
L
57 58

Myopia Control Options

» Spectacles
* Atropine :
« Multifocal soft contact lenses Atropine
» Overnight orthokeratology
* Red light therapy

59 60
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Safety of Atropine

+ Clinical trials using atropine for

—myopia controlor Long-term Safety Profile of Low-Dose
— monocularly for penalization Atropine for Myopia Control: A Meta-

therapy for amblyopia Analysis of Clinical Trials
« Very little risk of It S L, D M o,y s 0O
- systemic adverse events ;r'“::r..wﬂmmwumm..m
+ Ocular side effects as e
i i e s o i
elloipetad:: R e
- photophobia, reduced near b ———
vision, or ocular irritation due m“mmmmm-"mmmwm

DOLIQRET/APONOXDI0N2IA

to preservatives

61
Safety of Atropine
« American Academy of —— -
Ophthalmology report:
Pl-:gloeﬂtrzzrf%rftluiopia Atropine for the Prevention of
Progression in Children” :V!ygrm:rogresswn in Children
«Does not list any safety S
concerns
63

Anticholinergics and Dementia

Long-term Use & Risk Factors

« 3 years of “strong anticholinergic” | anticholinergic brug Exposure and the sk
use: of Dementia: A Nested Case-Control Study

— oxybutynin chloride, 5 mg/day
— doxepinhydrochloride, 10 mg/day
« Greater risk for dementia
* One drop of 1% atropine contains
~0.0004 mg of anticholinergic ‘

65
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Safety of Atropine

* ATOM study

* Amplitude of accommodation
and near visual acuity:

* Returned to baseline after two
years of treatment with 1%
atropine was discontinued

62

Safety of Atropine

FDA’s 2016 Review of Atropine
Ophthalmic Solution
* FDA’s 2016 review states that
1% atropine is safe in:
« “children greater than 3
months of age”
* “supported by adequate

and well controlled studies”

64

Effect of Atropine

Atropine for the Treatment
Myopia progression at 2 years in hidhond
ATOM (N = 400)

*0.28Din 1% eyes 092D
« 1.20 D in placebo eyes

Axial elongation at 2 years in
ATOM (N = 400)

* —0.02 mmin 1% eyes 0.40 mm
« +0.38 mm in placebo eyes

142

66
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Rebound

—-1.14 D and 0.31 mm in atropine eyes
"1 ~0.38 D and 0.12 mm in placebo eyes
! —f

“44 I : 3
e Aopine Treated Eyes 3 I
= N

50 —— Untreatsd Eyes T

52

Axial Length in mm
L

ntt Baseion totyar ondyuar Wmnta I yar
w00 e i g

Tong et al. Ophthaimology 2009.
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Effect of Atropine

Myopia progression at 2 years in Mropla Sefety aed Efflay of 493 01%,
ATOM (N = 400) Treatment of Myopia 2)

* 0.28 D in 1% group 0.92D
* 1.20 D in placebo group

Mean myopia progression at

2 years in ATOM2 (N = 400)

* 0.30 D in 0.5% group 0.90D
* 0.38 Din 0.1% group 0.82D
*+ 049Din0.01%group  0.71D

68

% At o g " .
0.01% Atropine is Widely Prescribed : : :
Boin ™ / m_mgm y Refractive Error and Axial Length Disagree
Omtoct e — Refractive Error Axial Elongation
Noeth Americs. 268% (227) 0.4 0.8
Far East 166% (141) - 0.2 07
Bwope 162%(138) g 0.0 3
Ceatral Asin 147%(125) £ 0.2 E 06
Souh Amesics 103%(57) 2 04 E
Middle Fast £5%(72) s 0.6 g 23
- 2t £ 08 £ 04
Aftca 195 (16) . do 203
New Zeahod 03%(3) i 1.2 ‘3' -
- £ -1.4 ..
* 57% practice myopia control *2 :: 041
* 0.01% atropine most popular (63%) 2,04 0.0¥
o, o o, 0 4 8 12 16 20 24 28 32 36 0 4 8 12 16 20 24 28 32 36
« Followed by 1% atropine (11%) Months Months
® Placebo #0.01% #0.1% +05% *1.0% ® Placebo # 0.01% #0.1% +05% *1.0%
Zicto O et al. Graefes Arch Ciin Exp Ophthaimol. 2018,256(12):2457-2466. 146
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Refractive Error and Axial Length Disagree

Refractive Error Axial Elongation

os: Lower doses show minimal
7}, refractive change... \

...but substantial axial elongation,
indicating mismatch
Data source: ATOM1 and ATOM2 studies. Red highiights lower doses, Green highlights higher doses, demonstrating divergence
between sponse.

147 refractive error and axial length re:

70

Refractive Error and Axial Length Disagree
Refractive Error Axial Elongation
0.0 089 o placebo (ATOM1)
__-02 0.74 =+ 0.01% (ATOM1)
2 04 Placebo (ATOM1) ~ 0.01%
3 06 01% (ATOM1);  E 0.6 == 005%
X g - 0.1% (ATOM2)
£ 08 208
g0 04
g2 303
H :': <02
'5_1'3 0.1% (ATOM2) 04
:2' Phase1 | Phase 2 - Phase1 | Phase 2
0 4 8 12 16 20 24 2 0 4 8 12 16 20 24 28
Month Month
Placebo  0.01% Placebo  0.01%
14 el e e

71
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Refractive Error and Axial Length Disagree

Axial Elongation

Refractive Error

Placebo 0.01% Placebo 0.01%

73
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Effect of Atropine Concentration

Change in Spherical Equivalent (D)
Dose-Dependent Response Over 12 Months

Low-Concentration Atropine for Myopia
Progression (LAMP) Study

s
S

Trialof

L s & & &
5 = & 2 R

9

Change in Spherical Equivalent (Diopters)

Time (months)

- Airopine 0.05% - Atropine 0.025% - Atropine 0.01% & Placsbo

Change in Spherical Equivalent and Axial Length

Change in spherical equivalent (D) Change in axial length (mm)

045
040
03s
030
<=Control 0o ~>~Control
-o0% o “=-0.01%
e0.025% +-0025%
woosn 01 +0.05%
010
005
000 + v . -
baseline  4m &m 12m
Tre " Spherical Axial Length Treatment Effect Treatment Effect
Equivalent (D) (mm) (Spherical Equivalent) (Axial Length)
Control -0.81 +0.41 Reference Reference
001% -0.59 +0.36
0.025% -0.46 +0.29 035D 0.14mm
0.05% -0.27 +0.20 0.54D 0.21 mm
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Clinical Trials of 0.01% Atropine—1-year Efficacy

Mean slowing of axial elongation = 0.06 + 0.02 mm

03
@ Slowing of Myopia Progression (D)
e DOSlowing of Axial Elongation (mm)
E
E 02
=
S
=)
g
0.1
E
w
0
Wei Fu Lee Yam Hansen Saxena Zadnik Hieda Repka Loughman
WA-ATOM LAMP I-ATOM CHAMP ATOM-J PEDIG MOSAIC

150
74
. . -
Many More Clinical Trials
152
76
3-Year Efficacy of Atropine
° % Axial Elongation (mm) -
Efficacy in Myopia Control: The 101 15%slowing /"/ _:m"
Low-chncentyrafion Atropir-\e for Myopia ‘E’ 08 pov.yeer i —_
Progression (LAMP) Study ]
S b s s, I B
e o s % 8
5 02

78
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Axial Elongation (mm)

3-Year Efficacy of Atropine

12 000
+ Contro 025
4 .+ Control 5
001% £ a5
=0. c
08 ssai6mmi & 78 005%
2 . 4=1360
2
100
0 4
005% 25
i s=0ssmm| £ o
K.} 001%
Q 175 -
02 8 420490
§> 200 .
00 225 -
1 2 3 1 2
Years Years
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Efficacy in Myopia Control—Best Cases

06 R Jiang (2022)
2 / Red Light

Yam (2023)
L+ 0.05% Atropine

Bao (2023)
_ -~ HAL Speciacies

!

o
.

Cho (2012)

Cumulative Absolute Reduction in
Axial Elongation (mm)
o
W

Chamberlain (2019)
Orthokerato ® DuakFocus
- e Soft Lenses
02 Yam (2023)
0.01% Atropine
01 e Gwiazda(2003)
- = PAL Spectacies
0
0 3

Years

156
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Laboratory Analysis of Low-dose Atropine

From Compounding Pharmacies Reveals Many Concerns

.

24 samples from 9 compounding
pharmacies

Compaunded 0101 Aroine—What's 1 he Batte?

Impurities:
5 of samples (21%) had > 10% impurities

Degradation:
25% with potencies under 90% of target

Tropic acid concentration over USP limit
in 4 samples from 2 pharmacies

Source: Richdale K et al. Eye Contact Lens. 2022,

Compounding Pharmacies Show Wide Variability

Beyond use dates ranged from less
than 2 weeks to 6 months

Compaundng of Low ion Aropine e Myl

38% (10/26) recommend refrigeration

50% from solution,
38% from powder

Inactive ingredients:
boric acid, BAK, EDTA and NacCl,
mixed into saline or artificial tears

Richdale K et al. Eye Contact Lens. 2022,

81

Which Treatment is Best?

83

82

Atropine

« Easy to administer
* Not time consuming

« Can use in combination with
CL'’s and glasses

84

14



Mechanism of action?
« Atropine causes the choroidal to thicken' - 10-20 microns after several weeks of
use

« Atropine blocks scleral muscarinic receptors which causes the scleral fibroblasts
to stabilize the sclera. They would normal IY thin the sclera to allow for elongation
but atropine down regulates scleral fibroblasts which impact the scleral matrix.?
(Stiffens, thickens and reduces flexibility)

* The retinal muscarinic receEtiun are blocked with Atropine. This causes the retinal
amacrine cells to release of dopamine. Dopamine slows down the growth of the retina
and shuts down the stimulus to blur elongation that typically takes place - thus
reducing the growth of Axial length.?

Rep 2016634536

2015563103-12

+ Lindol Chew 1oon392217-31,

L[
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How to use Atropine

« First line treatment

* Add on when 1stline is not working

« Start 2 treatments at the same time??
* Monitor for Symptoms

* RTC Q3 months unless symptomatic

« Start with one concentration and move up or down to a
max of 0.05%

Usage

87

Atropine Side Effects

« Photophobia
« Blurry near vision — mydriatic effect
« Sting on insertion
*Dry eyes

« Tachycardia

« Flushes skin and face
« Allergic reaction

SNY P
Side -

{ \ Effecfs ‘E\;

89
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Choroidal Thickness

« A potential biomarker for treatment efficacy

« A thinner choroid is present in myopic eyes The y/
« Choroid thins just before axial length grows Retina

« Thickening slows down the progression
‘—Choroid

« Choroid is susceptible to focus signals

« Hyperopic def choroidal thi
« Myopic defocus causes choroidal thickening
« Atropine

« Soft contact lenses
« Myopia control glasses

86

Atropine

* ATOM1,2,3 — all show 0.05% most effective

* Recommend: 1 gtt 0.05% atropine ghs OU
« Common 0.01, 0.02, 0.025 and 0.05%
« Which one to start with?

* Must be compounded in the US & Canada
« Not all compounding pharmacies are the same
« Concentration, preservatives, vehicle, components

L[
88

When do you stop? Lots of controversy

+ When side effects are causing more harm

+ 2 years then stop?

+ Longer - With proper monitoring you can use it? Still
Progressing?

+ Age - The CLEVER team from the Netherlands use until age
15, if progression rate is over 0.05mm/year then keep going

+ Taper the Stop:
« Every other day for 2-3 months
* Once a week for 2-3 months.
+ Combine reducing concentration as well

90
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Atropine Manufactured Single Use Drops

Vyluma Jyears O0MR&00X%
earom 0% M QA izt 3y

Eyenovia 3years o
T ST e S, G0 tmse/d G

Sydnexis | Drop 31 371 gom

(SYDA0T) ey 3etyens i
US.FDA reviow g
001-0025% -025-635mm 3y
Compownded! Drop | it 0O PN T Lot
Lab Aropine: Ongoing Oftbe use
Wdely e ot opel | Wadelyused off sk in
QOMe Qoree 050w BUSECanmi U380
Ll T i OIN i Canac. No DIN in Canel,

Soaliy & fermulation, Sty formudstion,
i corenre remaneraceres.
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