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Why Myopia? Why Now?

« Increasing prevalence
« Better understanding of role in visual impairment

« Ability to do something about it

“We should care about long-term visual
health of every patient, and not just
address their current visual needs”

Three long-term benefits of lowering
young patient’s ultimate level of myopia:
« Better vision when uncorrected and

corrected
« Better options for, and outcomes from,
surgical myopia correction

« Reduced risk of visual impairment
associated with higher levels of myopia
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More Myopia = More Visual Disability

* Poorer uncorrected visual acuity

* Greater dependence on correction

* Poorer corrected visual acuity

* More difficulty performing everyday tasks

« Higher myopes take more risks with contact lenses

Less Myopia =

Better Options for Surgical Myopia Correction

“The shorter putt is easier to sink”
« Easier to achieve minimal residual refractive error
* better postoperative uncorrected visual acuity

« fewer secondary surgical enhancements

* Less corneal stroma that needs to be removed
» With higher myopia, thinner corneas, or both,
* increased risk for postoperative corneal ectasia
* need alternative procedures, such as phakic intraocular lenses

« Better postoperative visual quality
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Less Myopia =
Reduced Risk of Visual Impairment

« Higher levels of myopia associated with increased risk of:
o Cataract
o Glaucoma
o Retinal detachment

* Greatest myopia-related cause of irreversible vision loss is:

o myopic maculopathy, also referred to as
myopic macular degeneration

Classification of Myopiq I\_/I}acu_lo‘pathy

Yokoi T, Ohno-Matsui ; ag\nusis.a.nd Treatment of Myopic Maculopathy.
13 14
Prevalence of Myopic Maculopathy Prevalence of Myopic Maculopathy
e e g ¢ °
‘g 40 .//// P .
15 16
Prevalence of Myopic Maculopathy Prevalence of Myopic Maculopathy
B P » Myopes below 5 D contribute around 50%:
Each additional o * 43% of cases of myopic maculopathy in
d.IOpter Increases . = 45 4 Australian Blue Mountains Eye Study
risk by 67% 8 ‘,/’6/' % * 57% of cases of myopic maculopathy in
(=1.67-1) /// pr 7 Singapore Epidemiology of Eye Diseases study
Each diopter less, ' ¢ )
reduces risk by 40% » Far more myopes at the low end of refractive spectrum
(=1="167) ) )
* osie 0 Flitcroft: “there is no safe level of myopia”
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The Risks and Benefits of Myopia Control
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Myopia and Visual Impairment (6/20 or worse)

Population-based data ST

Rotterdam Study | (1990-3), —
11 (2000-2), and Il (2006-8) :

Erasmus Rucphen Family Study
(2002 to 2005)

Myopia case-control Study
(2010 to 2012)

15,404 individuals with
spherical equivalent data
9,074 individuals with

axial length data
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Myopia and Visual Impairment (6/20 or worse)
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Benefits Far Outweigh the Risks
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Relative Risk vs. Absolute Risk (6/20 or worse)
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Relative Risk vs. Absolute Risk (6/12 or worse)
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World Population in 2050

Male Female

WORLD - 2050
Populstion: 9,735,033,899
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Uncorrectable Visual Impairment and Myopia in 2050

Al
24 —Myopes

+ 307 million visually impaired (3.2%)

+ 207 million myopes (68%)

Number of Visually Impaired (millions)

3 40 45 0 55 60 6 0 75 8 8 % 95 100

Age (vears)

Uncorrectable Visual Impairment and Myopia in 2050

« 35% attributable to myopia

Proportion of Visual Impairment
Attributable to Myopia

* No myopia would mean only o
198 million visually impaired

o%
35 40 45 S0 S5 60 65 70 75 80 8 0 %5 10
Age (years)
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Uncorrectable Visual Impairment and Myopia in 2050

Visual Impairment

Visual VI Prevented by
Prevalence of | . Prevented by 1D control
. mpairment
Myopia (millions) 1 D control
(millions) Upto-6D Upto-3D

30% 258 24 6 15
40% 281 33 9 20
50% 307 42 12 27
60% 340 52 17 36
70% 383 64 24 48

Summary
)

Reducing the Global Burden of Myopia by
Delaying the Onset of Myopia and Reducing
.. . . Myopic Progression In Chitdren
» Myopia is a major contributor to global T A Tk Fonc e M

visual impairment

» We should continue our efforts to prevent
myopia and slow its progression

“although higher degrees of myopia carry a
greater risk of visual impairment to the
individual, the population-based burden of
lower degrees of myopia remains considerable”
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= MITIGATION MEASUREMENT MANAGEMENT NEWS WULTIMEDIA RESOURCES

Make Myopia
Management a Part of
Your Practice Today!

Join optometrists worldwide
in pledging to make myopia
management the standard
of care in their practices

Since the World Council of Optometry introduced
management Standard

have taken the

0 make it an Iintegral part of their
practices

ABOUT US
Myopia Management for Your
Practice
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Why Myopia?
Why Now?

Why Myopia?
Why Now?

Why Here?
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Australia and New Zealand Will Set
New Standard of Care for Myopia

Why Australia and New Zealand Lead the World

* Manpower—size of profession

» Geographic distribution

* Scope of practice

» Awareness of myopia

« Access to all evidence-based treatments
» Knowledge base at universities

* Social media

« Industry and professional leadership

« History of public health campaigns

3
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A Useful Analogy? Myopia Management—Aussie Rules
- 1. Appropriate care of the very young myope
2. Examining 6-year-olds to identify those at risk of onset
3. Counselling and preventing
4. Short checks on 6- to 9-year-olds
5. Starting promptly in new myopes
Intervention Sunscreen Myopia Control 6. Administering best, evidence-based interventions
to all young myopes
Short-term benefit Reduced risk of sunburn getter pcarectedyision 7. Setting treatment goals
etter refractive surgery candidate . . . . .
8. Basing treatment duration on individual axial elongation
i i 9. Eradicating higher levels of myopia
Long-term benefit  Reduced risk of skin cancer RRedUced r!sk of 9B dlgease_ . g e . . yop
Reduced risk of visual impairment 10. Managing myopia-related disease

38 39

Myopia Management—Aussie Rules

1. Appropriate care of the very young myope

40

Managing High Myopia in Young Children

Physical examination

Ocular examination

Ocular biometry

Ocular imaging

Electrophysiology

Genetic testing

43



9/9/23

Managing High Myopia in Young Children

* Myopia control modalities evaluated in:
+ 7-to 12-year-olds
« -1to-6D
» Normal visual acuity
» Absence of systemic conditions
* No evidence on very young myopes
+ Etiology may be different
* Response to treatment may differ

< ____}i Myopia Profile

What tests would you run
to test for connective
tissue disorderin a

myopic child who is not
responding to myopia
control measures

Managing High Myopia in Young Children

Q A=

Good question. I've got a handful of
patients like this, where we have thrown
everything but the kitchen sink at their
myopia and yet AXL continues to
progress unabated and at the same rate,
Non-responsive to anything. | spoke to
an ophthal and he recommended
sending them to RCH for genetic testing
but didn’t say what tests. Some have
seen ophthalmology but still no answers
and quite vague on whether there is any
genetic issues at play.

44 45
Myopia Management—Aussie Rules
2. Examining 6-year-olds to identify those at risk of onset
Young high myopes:
1. Thoroughly evaluate
2. Don’t expect “normal” results
46 47
Predicting Myopia Onset What About Axial Length?
= SCIENTIFIC B~ vomomeann
Pt vt et s  Future myopia can be predicted in REPORTS
nonmyopic children using simple, ) e i
single measure of refractive error: e rlicon ¢
« <+0.75 D at age 6 years :: . '°‘;29 el !
+ <+0.50 D at ages 7 and 8 years o
+ <+0.25 D at ages 9 and 10 years g\:fs‘i'&\e/izgfgf;‘ﬂ mm): - Co—
« Emmetropic at age 11 years Specificity = 80% -
Area under ROC curve = 0.69 . < )
“Future trials for prevention of ! Refractive error 9
myopia should target the child with 5::;33@ 1063 D) much better predictor g
low h; 1 i isk” Specificity = 83%
o w fyperopia as the child at risk Al?:a(:lulr?(;ir ROC curve = 0.87 PIeMO
Precicting Myops Onset and rogressian
48 49
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Young non-myopes:

1. Assess risk
2. Triage
3. Try to delay onset

Myopia Management—Aussie Rules

3. Counselling and preventing

50
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Age of Onset and Final Level of Myopia

Age of Onset and Final Level of Myopia
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Age of Onset and Final Level of Myopia
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Outdoor Time Important
Myopia Prevention |
§ 041 T .
!
e
56 57
Atropine for Myopla Prevention Figure 3. Time to Myopia Onset by Treatment Group

.

474 children 4 to 9 years (mean: 6.8 years)
between plano and +1 D (cycloplegic)
randomized to nightly:

« 0.05% atropine,

« 0.01% atropine, or

« placebo

353 (74.5%) completed 2-year trial
Cumulative incidence of myopia:

* 53% with placebo

* 46% with 0.01% atropine

* 28% with 0.05% atropine

.

.

Overall log-rank P <.001
0.05% atropine vs 0.01% atropine: P <.001 — 0.01%Atropine
0.05% atropine vs placebo: P <.001 0.05% Atropine
0.01%atropine vs placebo: P=.19

2

Cumulative myopia incidence

0 s
0 4 8 1 16 20 2
Follow-up, mo
No. of participants at risk
155 136 126 108 88 73 2
0.01% Atropine 159 142 134 116 99 86 a4
0.05% Atropine 160 142 135 129 113 97 48
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Myopia Management—Aussie Rules

4. Short checks on 6- to 9-year-olds

Young non-myopes:

1. See low-risk children less often

60

61
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Myopia Management—Aussie Rules

5. Starting promptly in new myopes

Pediatric Ophthalmologists’ Indication for Treatement

) I | - - Bl
- I\II 1 “I\II (o Il -

62 63
Past Progression Does Not Predict Future Progression MiSight Dual-Focus Soft Contact Lenses
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Change in Refractive Error (D)
64 65
New myopes:
, . Young non-myopes:
1. Don’t wait 9 yop
2. Initiate treatment promptl . .
P ptly 1. See low-risk children less often
66 67
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Myopia Management—Aussie Rules

6. Administering best, evidence-based interventions
to all young myopes

Which Treatment is Best?

68

69
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Which Treatment is Best?

71

Which Treatment is Best?

The one the child will use

Compliance is Key
3

Comfort
Vision
Motivation
Lifestyle

Tangible benefits

72

73
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Two Biggest Challenges with Atropine

2. Doesn'’t correct
refractive error

1. Doesn’t correct
refractive error

Two Biggest Challenges with Atropine

2. Doesn'’t correct
refractive error

1. Doesn’t correct
refractive error

* Less incentive
for child to use

« Child still needs
correction

74 75
Two Recent Studies with Conflicting Results Clinical Trials of 0.01% Atropine
= @Slowing of Myopia Progression (D)
03 OSlowing of Axial Elongation (mm)
E
E 02
e % HT HT HT H7 HT
E 0.1
Low-dose atropine yps no better thar w
Chiaetal. Yametal. Weietal. Fuetal. Saxenaetal Hiedaetal. Leeetal. Zadnik etal. Repka etal.
b ATOM2 LAMP I-ATOM ATOM-J  WA-ATOM CHAMP PEDIG
76 77

Stellest Highly Aspherical Lenslets: 2-year Clinical Trial

« 170 children, 8-13 years, -0.75 to -4.75 D
randomized to spectacle lenses with:

« single-vision (SVL)
« highly aspherical lenslets (HAL)
« slightly aspherical lenslets (SAL)

« 157 completed 2-year visit (92%)
+ SVL -1.46 D and 0.69 mm

+ HAL -0.66 D and 0.34 mm
A -0.80 D and 0.35 mm

79
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MiSight Dual-Focus Soft Lenses: 3-year Clinical Trial

[~ e v o7
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Axial Elongation (mm)

01

oo
0 2 Y »

Follow-up (months)

The high level of wearing time compliance (both hours and days
per week) for both 4 not provide sufficient variation to
evaluate the effect of wearing time on myopia progression reported
by some investigators.'?

Myopia control:

1. Use evidence base
2. Choose option child will use

80 81
Myopia Management—Aussie Rules Setting Treatment Goals
Glaucoma Myopia
* Measure |IOP * Measure Refractive Error
and Axial length
+ Set Target IOP + Set Target Refractive Error
and Axial length
7. Setting treatment goals * Measure IOP * Measure Refractive Error
and Axial length
* Rinse and Repeat * Rinse and Repeat
82 83
Age is Primary Determinant of Progression Rate
What is Normal Progression? £
M =
1 2 3
84 85
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Myopia Progression Rates in Urban Children
Wearing Simgle-Vinion Spectacles

Ethnicity also Affects Progression Rate

Age of Onset does not Influence Progression Rate

M Age (years
86 87
BHVI Myopia Calculator Axial Elongation—Age and Race
o bl prasptzbed East Asians Non-East Asians
o . .
& BrienHolden et e J o A o valonton (emrs) “ Mean Age at Evluston years)

Mean Age at Evaluation (years)

88

89

AXIAL LENGTH
(mm)

REFRACTIVE
ERROR (D)

AGE

Asian
Non-Asian
Asian
Non-Asian

7

052
035
-2

-0.98

Axial Elongation—Age and Race

9 10
041 036
oz
-0.78 -066

032
022

-0.56

Table 5: Mean progression for myopic Asians and non-Asians by axial length and refractive error across age™

12

028
020
-0.50
-0.35

MiSight Dual-Focus Soft Contact Lenses

Visit Study group Spherical equivalent change (D = SD) Difference (D = SD)
[ 12mo Control -0641007 0.38+0.09 ]
MiSight -02740.07
24mo Control -09920.07 0.5220.09
MiSight 0472007
36mo Control -131+0.08 0.67 +0.09
MiSight -065+ 0.07
Axial length change (mm) Difference (mm)
[12mo Control 0.23+0.03 -0.1320.04 ]
MiSight 0.10:£0.03
24mo Control 0.45+0.03 -0.22+0.04
MiSight 0.23+0.03
36mo Control 0.62£0.03 -0.28+ 0.04
MiSight 0.34£0.03

90
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MiSight Dual-Focus Soft Contact Lenses
Visit Study group Spherical equivalent change (D + SO) Difference (0 = SD)
12mo Control 064007 0.38+0.09
MiSight -027+007
24 mo Control -0.9920.07 0.52+0.09
MiSight -04720.07
36 mo Control -131+008 067 +0.09
MiSight -065+ 0.07
Axtal length change (mm) Difterence (mm)
12mo Control 0.23+£0.03 0.04
MiSight 0.10£0.03
24mo Control 0.45+0.03 -0.22+0.04
MiSight 0.23+0.03
36mo Control 0.62+£0.03 -0.28+0.04
MiSight 0.34+0.03

Setting Target Axial Elongation

AGE 7 8 9 10 n 2
AXIAL LENGTH Asian 0s2 046 041 036 032 o028
(mm) Non-Asian 035 o3 o028 022 020
REFRACTIVE Asian -2 -094 -0.78 -066 -0.56 -0.50
ERROR (D) Non-Asian 098 -082 -060 -056 -045 -035

Treatment Efficacy
Target Axial Elongation

[}
oo
o w
33
33

Table 5: Mean progression for myopic Aslans and non-Asians by axial length and refractive error across age®

92
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Setting Target Axial Elongation

AGE 7 8 ° 10 n 12
AXIAL LENGTH Asian 052 o4l 036 032 oz
(mm) Non-Asian 035 03 028 025 022 02
e Asian A2 094 078 066 05  -050
ERROR (D) Non-Asian 098 082 069 -056 -045 035

Table 5: Mean progression for myopic Asians and non-Asians by axial length and refractive ecror across age™

Setting Target Axial Elongation

Table 5: Mean progression for myopic Aslans and non-Asians by axial length and refractive error across age™

AGE 7 8 9 10 n 2
AXIAL LENGTH Asian 0s2 041 03 032 028
(mm) Non-Asian 035 03 028 025 02 02
REFRACTIVE Asian A2 | 094 078 -066 056 -050
ERROR (D) Non-Asian 098 082 -069 -056 -045 -035

Treatment Efficacy 0.13 mm
Target Axial Elongation = 0.33 mm

94 95
Treatment Effect Greatest in First Year Treatment Effect Greatest in First Year
03 S OPO#
g _g_ AL NI/® | o et | R
3 § =
: 3
:
g gax
.
Progression may be % ‘ e
greater in Second year Year-1 Reduction in Axial Elongation (mem)
96 97
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Axial Length is the Metric of Choice for Assessing Efficacy

IMI and FDA

Disease association

No cycloplegia needed

Treatment can influence optics
independently of axial length

Relatively more sensitive -

Axial Elongation and Myopic Progression Highly Correlated

A3 o Rt Chocal T of WSt Limses o )
Mropis Conted

© 9

+ Control
* Misight

Change in Awal Lesgth (mm)

98 99
When to Change or Add
« Wait a year? .
Setting treatment goals:
« Seasonal variations
» Check compliance 1. Use e\{ldence—based progression norms
2. Set evidence-based targets
* Manage the child 3. Move to axial measurements
« Manage the parents
100 101
Myopia Management—Aussie Rules When Does Myopia Stabilize?
* COMET Study:
large ethnically diverse group of
469 myopic children
* 426 of the original cohort:
« at least seven measurements
« over 11 years and
« could be fit with curves that described
their progression and stabilization
8. Basing treatment duration on individual axial elongation
102 103
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When Does Myopia Stabilize?

Large variation in age of stabilization:

» 50% stabilize by 15 years 50% progress beyond 15 years
» 75% stabilize by 18 years 25% progress beyond 18 years
* 90% stabilize by 21 years 10% progress beyond 21 years
* 95% stabilize by 24 years 5% progress beyond 24 years

Discontinuing treatment:

1. Be aware of range of stabilization
2. Base decisions on individual data

104

105

Myopia Management—Aussie Rules

9. Eradicating higher levels of myopia

Visual Impairment and Myopia in AUS in 2050

* Population of 32.2 million

» Over 1.7 million visually impaired (6/12)

» Myopes will be overrepresented

* One third of all cases attributable to myopia

» 1 D of myopia control could prevent 200,000 cases

» Would still have 1.5 million high myopes

106 107
Myopia Management—Aussie Rules
Eradicating high myopia:
1. Strive to delay onset
2. Treat all myopes
10. Managing myopia-related disease
108 109
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Classification of Myopic Maculopathy

o G Mt ey

Gty

Yokoi T, Ohno-Matsui K. Diagnosis and Treatment of Myopic Maculopathy.
AsiaPaclQ (Phila) 0i:10.22608/APQ 2018290

Managing myopia-related disease:

1. Evolve and remain educated
2. Broaden scope

110

* Myopia Management Q&A with
Mark Bullimore

e 1.00pm CooperVision®

112

111
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