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Saving Generations of Future
Myopic Eye Disease

Justin Kwan, OD, FAAO
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» Based on a poll of the readers of Contact Lens Spectrum,
24% of eye care professionals regularly practice myopia
control with contact lenses. (n = 500)

» That number should be closer to 75%
» Friday, May 29,2015

Can we afford to do nothing?

Myopia cell discovered in retina

Dysfunction of cell may be linked to amount of time a child
spends indoors

Fobruary 06, 2017 | By Marla Paul [ £ |w]in]|=]+]
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Unprecedented look at electron
brings us closer to
understanding the universe

Science & Tech

Liberal arts behind bars

University

Researchers further unravel
mystery of how black widow
spiders create steel-strength
silk web

Science & Tech

CHICAGOD - 1 Medicine scientists acellin the retina that ALLSTORIES >

may cause myopia when it dysfunctions. The dysfunction may be linked to the ameunt
of time a child spends indoors and away from natural light.

You Might Also Like

Screen time at close range could lead to 'tsunami of myopia’ and eyesight
issues

BC Online - Mar 12, 2018

An app to tackle myopia

AOP - Mar13,2018

Canadian kids and myopia

Gene changes driving myopia reveal new focus for drug development: Pathways
underlying nearsightedness and farsightedness are different, not opposite

Science Daily + 17 days ago

AsiaOne + 20 days ago

Myopia in Children: Can You Prevent or Treat it? | Health Plus 9 |;) p

MicroPine phase 3 trial for myopia to begin in 2019

SCREENING

ENROLLMENT
(N=501)

MicroPine )
vs
Placebo
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The Truth About Myopia

Myopia management in clinical practice
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How much time do 15-year-olds spend on homework?

Table 1. y different age
v
Age(year) Boys Girls. Ditference (girl-boy) H
3 s0™ o Ea 5o o™ E 50" Keep M'\“Orla a'a,l
5 025 0% 238 025 280 000 008 042 Parents, make sure yo - ‘/DQ wfhr; and Haﬂ
6 050 085 226 220 263 00 o oo
7 -1.54 075 214 -2.06 244 -0.52 011 030 H
8 217 0.83 202 283 225 -0.66 0.08 023 ’ SOUthern Talwan
s 278 047 189 as2 208 074 003 018 Teachers asked to send childr
10 -3.38 178 -4.12 1.85 0.74 -0.05 0.10 . . . .
n 296 ) 453 165 087 017 004 their daily break time instead
12 -4.53 147 -5.05 1.44 -0.52 -0.31 -0.03 inside
13 508 132 38 122 030 048 010 O
] 563 116 583 1.00 000 067 .18 After one year, doctors had d (\-’
® e e o o o o8 o children, compared with 18% "‘-
i z T4 ’ o
H » Guangzhou (Zhongshan Op ji" @ L More
%c Three year trial, 900+ kids
B E 40 minute outdoor class adde
for a group of six and seven y
schools
w .
A . ; ; . . ; . . . . . 30% developed myopia by ag
5 6 7 9 10 11 12 13 14 15 of those at the control schoc
Age (year)
Fig1 Chen et al. PLoS One. 2016 Dec 28;11(12):e0167642.

Novel Classroom Canopy Opened: 4,229 lux

10,000 lux vs. 500 lux Canopy Closed: 2,133 lux




Table 2. Association of Ultraviolet B Radiation Exposure, Education, Serum Vitamin D, Concentrations,

and Lutein Concentrations With Myopia
I_camnr' i Adiusted 08 (955 (' P alue® AduSted OR (S (I P
UVB exposure (1 5D increase)  0.72 (0.56-0.93) 01 0.75 (0.58-0.97) 03

Years of education, median 001 <.001
First tertile (7) 1 [Reference] NA 1 [Reference] NA
Second tertile (10) 1.26 (0.99-1.58) .06 1.22 (0.96-1.57) 10
Third tertile (14) 2.08 (1.41-3.06) 001 2.04 (1.40-2.96) .001 |

25(0H)D; concentrations 0.99 (0.98-1.00) Ki] NA NA

{continuous)

Quintiles of 25(0H)D; 31 31

median, nmol/L
First quintile (19.9) 1 [Reference] NA 1 [Reference] NA
Second quintile (33.1) 0.96 (0.79-1.31) 78 0.95 (0.74-1.22) 77
Third quintile (45.3) 0.87 (0.64-1.38) 55 0.89 (0.59-1.36) 62
Fourth quintile (58.9) 0.75 (0.47-1.20) .24 0.78 (0.51-1.20) 28
Fifth quintile (77.0) 0.87 (0.51-1.47) .60 0.87 (0.56-1.38) 59

Quintiles of plasma lutein, <001 <.001

median, pmol/L
First quintile (0.03) 1 [Reference] NA 1 [Reference] NA
Second quintile (0.05) 0.93 (0.80-1.08) 34 0.94(0.81-1.10) 48
Third quintile (0.11) 0.82 (0.55-1.20) 30 0.83 (0.55-1.25) 39
Fourth quintile (0.22) 0.89 (0.62-1.27) 51 0.87 (0.63-1.19) 41
Fifth quintile (0.48) 0.57 (0.46-0.72) 001 0.59 (0.48-0.73) <.001

4/29/2019

Dopamine

» Dopamine blocks elongation of the eye during
development

Indcpendent Pathways
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Dependent Pathway
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postnatal development/emmetropization

Normal light Bright light

Avon Longitudinal Study of Parents and
Children

» Population based birth cohort

» Maternal report of time outdoors at age 8 years

» Vitamin D2 and D3 at age 10 years

Guggenheim et al. Invest Ophthalmol Vis Sci.
2014 Nov 18;55(12):8550-8.

Avon Longitudinal Study of Parents and
Children

» “On a weekend day, how much time on average does
your child spend each day out of doors in summer?”
3 or more hours = high
Less than 3 hours = low
» No independent association between vitamin D and
incident myopia
HR = 0.83 [0.66-1.04],p = 0.11
» Time outdoors retained same strong negative
association with incident myopia
HR = 0.69 [0.55-0.86], p = 0.001

Guggenheim et al. Invest Ophthalmol Vis Sci.
2014 Nov 18;55(12):8550-8.




Rotterdam, Netherlands

» Generation R study

Polling et al. Invest Ophthalmol Vis Sci.

June 2013,Vol. 54, 5702.

multi-ethnic population-based birth-cohort study
» 6,690 children (six year olds)
» Duration of time spent outdoors per day
ength OR: 1.34
|
ength

< | hour 2241 mm axial |
1-2 hours p <0.00
> 2 hours ‘ 22.33 mm axial |
» Near work per day (p = 0.14)
< 15 min
15-30 min
> 30 min
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ARVO 2015: Cebu, Philippines

» 1,272 children
» Myopia defined as less than -0.50 diopters

9.93 + 1.89 years old

10.60 *+ 2.79 years old
3.00% 12.50%

Review Article

Physical activity in relation
progression of myopia — a

Anne Suhr Thykjer,"? Kristian Lundberg'? and Jako

artment of Clinic:
ense University Hospital,

"Research Unit of Ophthalmolog
“Department of Ophthalmology

Discussion

In an evaluation of 17 634 subjects in
nine clinical studies, we found a
connection between PA and a
risk of myopia. This was stat
significant in five studies (Pars
et 1985; Mutti et al. 2002; Khader
etal. 2006; Jacobsen etal. 2008;

. |O'Donoghue et al. 2015), and also
se. indicated in tree other studies (Rose

et al. 2008; Dirani et al. 2009; Guggen-
heim et al. 2012).

» No evidence of physical activity as an independent risk

factor for myopia was seen

» Evidence suggests that time outd
important factor

oors remain the most

Sydney Adolescent Vascular and Eye Study

Most Myopic
< 14 hours / week outdoors & > 25.5 hours / week of near
work

Least Myopic
High time outdoors & < 17.5 hours / week of near work

Near work time > time outdoors
Baseline
2.69 greater odds of myopia

Follow-Up
1.95 greater odds of myopia

» Time outdoors reduces the incidence of
myopia onset but the evidence is unclear if it
slows the rate of myopia progression.

Zadnik et al. Prediction of Juvenile-Onset Myopia.
JAMA Ophthalmol. 2015 Apr 2.

Who'’s going to be a myope?
» CLEERE: Sep 1989 to May 2010, 5 sites
» 4,512 ethnically diverse, non-myopic, grades -8
» 13 possible predictor variables
Cycloplegic spherical equivalent refractive error

BEST PREDICTOR
< +0.75 are at increased risk for developing myopia

Myopic parents e

| myopic parent: 2.94 (1.51-5.76) e

2 myopic parents: 7.73 (3.43-17.41) ,,,J,,,,,ﬁ‘
Time spent outdoors (hours/week) g% —

& o

Reduced risk by 2-4%
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When is the fastest rate of progression?

» CLEERE Study

» Children 6 to |14 years of age participating between 1995
and 2003
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Visit Relative to Onset (years)
Mutti et al. Invest Ophthalmol.Vis Sci. 2007

Jun;48(6):2510-9.

Don Mutti, OD, PhD

“100% myopia control is delaying

the onset of myopia by one year”

Why does percentage slowing matter?

» Reducing the rate of myopia progression by
33% would lead to a reduction of 73% in the freq of high
myopia
50% would lead to a reduction of 90% in the freq of high
myopia

» High myopia (> 5 D) is accompanied by an increased risk
Choroidal neovascularization (CNV)
Retinal detachment
Glaucoma
Cataract

Brennan N. Predicted reduction in high myopia for various
degrees of myopia control. Contact Lens & Anterior Eye.
Dec 2012 Vol 35, Suppl |,p el4-el5.

Myopia & Age-Related Cataracts

Type Odds Ratio [95%
confidence interval]

Nuclear 2.81 [1.94-4.06]

Cortical 1.08 [0.90-1.30]

Posterior subcapsular 1.93 [1.49-2.49]

» Systematic review of 12 population-based studies
» 38,007 subjects aged 30-97

Pan CW et al. Am | Ophthalmol. 2013 Nov;  56(5):1021-1033.

Optic Disc Features in Highly Myopic Eyes: The ZOC-BHVI High
Myopia Cohort Study

Zhixi Li, MD, " Xinxing Guo, MD, PhD,’# Ou Xiao, MD, * Pei Ying Lee, BOptom,® Ran Liu, MD," Decai Wang, MD, PhD,
Padmaja Sankaridurg, PhD,* and Mingguang He, MD, PhD' "

» -9.36 + 346 D
» Axial length:27.51 + 1.63 mm
» Optic disc

Tile:81.2%

Rotation: 48.3%

B-zone PPA: 92.8%

Hong Kong Laser Eye Centre
Hong Kong Eye Care Centre




Table 1: Characteristics of the Two Groups based on their Refractive Status

Myopia

Variable High (< -6.00 D) Mild to Moderate (> -6.00 D) p

Number (%) of eyes 231 (55) 189 {45) -
Age (Years) 36.55 (21-55) 32.74 (21-59) <0.001

Sph Equ (D) -8.19 (-14.88, -6.00) -4.58 (-5.88, -2.38) =
Axial length (mm) 26.74 (24.35-30.91) 25.41 (23.45-27.28) <0.001
0P {mm Hg} 13.31 (3-21) 12.53 [8-111 <0.001
Average RNFL (um) 87.82 (65.0-110.5) 91,74 (65.0-112.0) | <0.001
Vertical COR 0.38 (0.06-0.83) 0.40 (0.06-0.75) 0.207
CCT (um) 553.71 (490-656) 555.17 (471-663) 0.634

Biswas et al. Prevalence and risk factors of
glaucoma in myopic subjects attending a corneal
refractive surgery clinic in Hong Kong. ARVO
Poster, 2014.

Qiu et al. Association between myopia and glaucoma
in the United States population. Invest Ophthalmol Vis
Glaucoma Sci. 2013 Jan 28;54(1):830-5.

of Subjects with Normal Visual Fialds, Early Visual Field Dafects,
Moderate Visual Field Defects, and Severs Visual Defects Across Subjects
with Mild Myopia, Myopia

§

3 times more likely to have any
VF defect with moderate to
severe myopia

e
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Percentage of Subjects.
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CHES: Chinese American Eye Study

USC Roski Eye
Institute researcher:
researchers publish

largest eye study
among Chinese
Americans identifyir

‘oxamination, andon biood glucose,
dhvconylaied hemogicbin (HbAIc),
'ONA conection. pupd gkaton
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Malakar et al. Optical Coherence Tomography

Assisted Retinal Nerve Fibre Layer Thickness Profile

1nw -

[

OCT-RNFL E gﬁh 'rcyg;m. ] Clin Diagn Res. 2015 Feb; 9(2):
» Age: || to 40 years old
RNFL Group | Group Il 95% Cl (pm) p-value
MoansSD () | Meene5D )
= |Average | B7.89:10.37 | 111642126 | -28.5910-1891
:&: Temporal | 70.06:14.13 | 81.3021051 | -16.57 to-05.90
5. |Superior | 100.47:19.83 | 13742364 | -36.6310-18.42
e 67.06¢17.37 | 86801495 | -26.6310-12.85
Inferior 104.74:14.05 | 1415:1963 | -43.8110-29.68

Myopic Macular Degeneration

» Leading cause of impaired vision for persons aged
between 55 and 75 years in the Netherlands

» In Italy and Taiwan, it is the second most common cause
of low vision

» Bilateral, irreversible, frequently affects individuals during

their most productive years

Ohno-Matsui et al. Myopic Macular
Degeneration. Retina. Fifth Edition. 2013.
Chapter 68, 1256-1266.

CHES: Chinese American Eye Study

» Monterey Park

» 4000+ participants aged 50 and older
» AMD:8.1%

Myopes: 1,523

32% had myopic macular degeneration

v

Axial length: 2.6 greater odds per mm longer




Myopic Macular Degeneration

» Shihpai, Taiwan
» Population-based cross-sectional study
» 2,045 elderly Chinese 65 years of age or older
» Cause of visual impairment
Cataract: 41.7%
Myopic macular degeneration: 12.5%
Age-related macular degeneration: 10.4%

Hsu et al. Prevalence and causes of visual impairment in an
elderly Chinese population in Taiwan: the Shihpai Eye
Study. Ophthalmology. 2004 Jan; | 11(1):62-9.

Fang et al + Long-Term Progression of Myopic Maculopathy

sack [2erew] and mCNY
ind the m raws; B). Note

show Muorescein leakage from thie mCNV. Note that the foved (asterisk] b
MR [arrom)
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Myopic Maculopathy
Vonghanit et al. OR Cl  [95%)

(lower) (upper)
-1.0 to -2.99D 22 047 99 —8—
-3.0 to -4.99D 97 2863 358 ——
-5.0to -6.99D 406 1327 1244 ~i—
-7.0to-8.98D 126.8 34.02 4723 —i—
==-9.0D 3486 121.05 1003.9 ——
Any Myopia 18 &

o1 10 30 100 300 000 S000

Odds Ratio

Vongphanit J, Mithcell PWang J). Prevalence and
progression of myopic retinopaty in an older population.
Ophthalmology. 2002 Apr;109(4):704-11.

High Myopia without

Pathologic Myopia

Characteristics Total Cohort Pathologic Myopia Cohort

No. of eyes (%) 810 289 (35.1%) w

s

Mean + SD 423£168 32.4+165 47.7+14.2

Range -85 3-85 ~76
Axial length, mm

Mean + SD 28.8£19 27614 29.4%1.8

Range 24.2-343 24.2-311 15.1-34.3
BCVA, logMAR

Mean + SD 0.26:4£041 0.03:20.19 0394044

Range ~018102.00 ~018 t0 1.00 ~0.18 t0 2.00
Modified myopic maculopathy according

to META-PM study, no. (%)

Category 0 {no maculopathy) 2227 22(7.9)

Category 1 (tessellated fundus) 277 (34.2) 267 (92.4) 10 (1.9}

Category 2 (diffuse atrophy) 361 (44.6) 361 (69.3)

Category 3 (patchy atrophy) 115 (14.2) 115 (22.1)

Category 4 (macular atrophy) 35 (4.3) 35 (6.7)

Myapic CNV 140 (17.3) 140 (26.9)

(ineluding CNV-relared macular atrophy)
Lacquer cracks 116 (143 116 (22.2)

- Fitted Power Regression for
Myopic and Retinal
2
g
g 81 e
e
2
E 8-
£ .
8 o] -
= 74 Regression Formula: OR = 1 + A (-Ref)®
O Maculopathy data (Vonghanit)
1 — Power Model (A=0.032 B=3.98 )
& Detachment data (Ogawa)
Power Model (A=0.79 B=1.62)
o 4

Refraction (D)




JAMA Op | Original

Association of Axial Length With Risk of Uncorrectable

Visual Impairment for Europeans With Myopia

Table 2. Risk of Visual Impairment by Axial Length

and Spherical Equivalent Category by Age

OR (95% C1)

Category <60y 260y

Axial length, mm
<24 1 [Reference] 1 [Reference]
2410 <26 0.95 (0.51 to 1.80) 0.65 (0.29 to 1.48)
2610 <28 2.01 (0.88 to 4.62) 3.07 (1.26 to 7.49)
2810 <30 11.01 (5.23 to 23.20) 9.69 (3.06 to 30.71)
230 24.69 (11.02 to 55.31) 93.62 (38.35 to 228.55)

Spherical

equivalent, D
>-0.5 1 [Reference] 1 [Reference]
-0.5t0>-3 0.69 (0.34 to 1.43) 0.92 (0.62 to 1.35)
-3t0>-6 1.42 (0.66 to 3.05) 1.71 (1.07 to 2.74)
-6t0>-10 2.95 (1.35 t0 6.42) 5.54 (3.12 10 9.85)
-10to >-15 6.79 (2.87 to 16.06) 7.77 (3.36 to 17.99)
s=15 27.85 (11.34 to 68.37) 87.63 (34.50 to 222.58)
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“There is no safe level of myopia.”
-lan Flitcroft

Better Candidates for LASIK

» Only 17% of patients that get LASIK were referred by
their optometrist

» Minimal central corneal thickness for a -6.00 ablation is
496 microns
Conservative 300 micron stromal bed

100 micron flap thickness (Intralase 150 kHz, Ziemer Z4, or
WaveLight FS200)

96 microns (16 microns per diopter)

Myopic defocus

TREATMENTS

» Optical Corrections
Hyperopic defocus to myopic defocub-
Long lasting effects

» Drug
Rebound effect?
Temporary control?

Bilerry

Blueberry

Loh et al. Risk Factors for Progressive Myopia
in the Atropine Therapy for Myopia Study. Am |

Atropine (ATOM 1) oOphthalmol. 2015 May;159(5):945-9.
» 200 children

» Cycloplegic auto-refraction every 4 months for 2 years
» 1% atropine in one eye only
» Progressors defined as > 0.50 D in | year
Nonprogressors: 160 kids
Progressors: 22 kids (-1.25 D in treated eye!!!)

1
- Myopic

i | progeession in
® f . atropine-treated
ks i

4

-: . '~ Hyperspic shife
! / Myopla <050
DD geg. 000 Myopia 0.50 or mere

101150
11500 o0
Mropic progression i unireated eye

Chia et al. Am ] Ophthalmol.
2014 Feb;157(2):451-457

Atropine D/C Rebound

Spherical Equivalert (D)

0 4 8 2 18 20 ba 8 w2 =

Phase 1 Phasez —*

& PlcebofATOMI) © ADM% & AD1% - ADSS & A1DWATOMY) |

10
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Atropine 0.125% vs. Orthokeratology

v

Baseline -4.12 sph, -0.62 cyl

Table 4 Increase of myopla, stigmatism and axial length

Lin et al. Overnight

In each year . . orthokeratology is comparable
L] OF lené lw"_' with atropine in controlling
echon ety myopia. BMC Ophthalmol.
2 02372024 0352025 9014 Mar 31;14:40,
3 052031 033402
2] oK' Atropine
0B 2011 +003 0,02
2 +008 £ 042 009 £0.12
3 *0122035 011 +0.56
Year/uxial length (mm) OK lens” Atropine*
] 08:008 Q381009
2 0302009 0372012
3 072010 036+ 008
*Ox: Orthokeratology.
"0.129% atropine.

LAMP study

» Low-concentration Atropine for Myopia Progression

438 children
Age 4 to |2 years
| gtt OU QHS x | year

Atropine Mean SE change |Axial length increase
concentration

Another diluted atropine study

Atropine Mean SE change |Axial length increase
concentration | Diopters / month

0.05% -0.019 0.019 mm
0.025% -0.047 0.025 mm
0.01% -0.07 0.037 mm
Before atropine -0.134 0.046 mm

» 285 children

» 6.8% of the 0.05% atropine group still progressed 0.5 to | D / year

» NPA > 10 D in all three atropine groups
» Family history increases odds of myopia by 8.155 times [3.6 to 18.3]

Moon S, Shin SY. The diluted atropine inhibition of myopia progression in Korean children. Int | Ophthalmol. 2018 Oct 18;11(10):1657-1662.

immediate Comfort

Atropine
» Off label

]|~

» Eye Care & Cure

Atropine 1.0% L b
S5mL $1450
ISmL  $38.00 ™ EETT e

» Leiter’s Compounding Pharmacy (San Jose, CA)
Atropine Sulfate Ophthalmic Solution (0.01%, 0.025%, 0.1%)
5 mL $60
10 mL $69.44 = $253 per year (2 drops per night)

0.05% -0.27 £ 0.61 0.20 + 0.25 mm
0.025% -0.46 £ 0.45 0.29 + 0.20 mm
0.01% -0.59 £ 0.61 0.36 + 0.29 mm
Placebo -0.81 +0.53 0.41 £ 0.22 mm
Kate Gifford
ATOM2 study LAMP study li
Chiaetal 2012 Yam et al 2018
Atropine dosage:| 0.5% | 0.1% | 0.01% | 0.01% | 0.025% | 0.05%
Mydriasis (mm) +3 +3 +1. +0.5 +0.8 +1
Amps baseline (D) 15.8 16.7 16.2
Amps 2 weeks 2i2 38 113 1 year amps reduction
Amps 2 years 4.0 6.8 11.8 -0.3D -2D -1.6D
Refractive efficacy (%) 75 68 59 27 43 66
Axial efficacy (%) 29 25 -8 12 25 51
ccrﬁal Dmgs Toll Free: 877.447.7077
Compounding }lr_ﬂvi:v

s Atropine Eye Drops

o M

ost requested strength*: 0.01%

o Low dose
« For childhood myopia
* Anti-ox

idants

11



San Diego Optimum Compounding Pharmacy

Call Us +1(858) 433-1011| 12265 Scripps Poway Parkway, Suite 114, Poway, CA 92064

» 5mL = $50
» 10 mL = $95
» 15mL=$140

» Shelf life 30 days outside of fridge, 90 days inside of fridge
» Shipping included

4/29/2019

< atropine [[ﬂ
Atropi] Atropine

B 1 eye dropper (5ml) 1%

9 Los Angeles, CA

CVS Pharmacy COUPON
_ 9 2.4 miles $24.75
= Target (CVS) COUPON
9 2.9 miles $24.75
Walgreens COUPON
9 0.8miles $28.10
Community, a Walgreens Pharmacy COUPON
9 2.0 miles $28.10
Ralphs COUPON
9 1.0 mile $49.97
Rite Aid COUPON
9 2.1 miles $56.90

v v v v v w

v v

Actual Study Start Date @ :  November 20, 2017
Estimated Primary Ci etion Date @ :  November 2021
Estimated Study Completion Date @ : November 2022

Multicenter randomized trial (FDA)

3 treatment arms (placebo, 0.01%, 0.02% atropine at 2:2:3 ratio)
Instillation of drops every night; single use, preservative free vials
4-year study: 2 stages (efficacy for 3 years, cross over for last
year)

Baseline and 6-month visits

3-month visits (provide study drug; compliance check - short
visit)

No cost for drops or examination visits

Study visit compensation provided to family ($50/visit & $5 gift
card to child) and $200/year toward optical

MYOPIA (D)
Diopter
" —
il Partal OK (lenses + glasses)
45
4 FULLY.
- CUSTOMIZABLE
a5 g:(unsts
(OK LENSES WITH
3L 'SMALL TREATMENT
SOFT MULTIFOCALS ZONE (< 4mm)
2,5 Distance centered :ful:!:lphlll
Al ADD +2.50 and higher/ High add ot izable
15
1,0 -
05
1 1 1 1 1 1 1 l J
0 30 35 40 45 50 55 60  6Smtme
PUPIL SIZE (mm)

Figure 1. Guidelines for choosing the best myopia control method.

Stapleton et al. The incidence of contact lens-
related microbial keratitis in Australia.

Orthokeratology Ophthalmology. 2008 Oct;  15(10): 1655-62.
» Microbial Keratitis ___in 10,000
Glasses |
Corneal GPs 1.2
SCL (hydrogel) daily wear 1.9-42
SCL (silicone hydrogel) daily wear 1.9
SCL (hydrogel) extended wear 19.5

SCL (silicone hydrogel) extended wear ~ 25.4

» National Taiwan University Hospital
10 cases in 15 months
» Chang Gung Memorial Hospital

68 cases in 4 years

12
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Stapleton et al. The incidence of contact lens-
related microbial keratitis in Australia.

Orthokeratology Ophthalmology. 2008 Oct;1 15(10): 1655-62.

» Microbial Keratitis ___in 10,000
Orthokeratology 77 [0.9-27.8]
Ortho-k (kids) 13.9 [1.7-50.4]
Ortho-k (adults) 0.0 [0.0-31.7]
SCL (silicone hydrogel) daily wear 1.9
SCL (hydrogel) extended wear 19.5

SCL (silicone hydrogel) extended wear  25.4

Bullimore et al.The Risk of Microbial Keratitis
With Overnight Corneal Reshaping Lenses.
Optom Vis Sci. 2013 Sep;90(9):937-44.

Cheung SW. Microbial Contamination of
Periorbital Tissues and Accessories of Children.

Orthokeratology Optom Vis Sci. 2016 Jun;93(6):612-8.

Level of normal flora in the peri-orbital tissues
was comparable between subjects wearing
ortho-k lenses and those wearing spectacles

» Decrease in CNS in the conjunctiva of rigid gas
permeable extended wear users
Fleiszig and Efron
» No increase in the number of conjunctival microbes
Larkin and Leeming and Edrogan et al.
» Increase in CNS after the use of extended wear silicone
hydrogel lenses

Myopia Control: Proposed Mechanism

Uncorrected Myope Traditional Correction Optimal Correction?
Image shell

Photo from: Smith EL 3, Optom Vis Sci 2011:88:1029-1044

Iskeleli et al.
2
.
_ y .
£s r=-0.584
:éa . p<0.0001
.
g
=
-1
g
]
3
k-]
o
& 05
£
5}
0
[ 1
05
Corneal total higher-order aberration (um)

Hiraoka T et al. Sci Rep. 2017:7(1):7876.

ROMIO Study

On average, ortho-k lenses slow
eye growth by 43% compared with
those wearing SV glasses

Change in Axial Length in 2 yrs:
Ortho-k: 0.36 + 0.24 mm
Control:0.63 + 0.26 mm

ms e —

- Gt ity

=

ns

aiat g e

s

e

[ T —

High Myopia — Partial Reduction Ortho-k

» Target 4.00 D myopic reduction

» Single vision spectacles prescribed for the correction of
residual refractive errors for daytime wear

w7 = & e PRooMo-k = @ s Conbel
E o 4
:
o8 .
H l e
; ot lc.y:_ A L
H TR - - T”" ln_w
a oz . ,.l‘an? ch- e -
Charm }, Cho P. Optom Vis § . .T .-
Sci. 2013 Jun;90(6):530-9. 5wy ®B=

Basoling E-manth 12month  18month  24-manth
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In ortho-k, how much peripheral plus /
myopic defocus are we creating?

18 year old Chinese male

11 year old Chinese male

8 year old Korean female

O
what happens when you put a Paragon CRT (non dual axis) on a
1.75 delta K toric cornea?

Incomplete treatment
Decentered treatment

Central island

Residual WTR refractive
astigmatism

(=" : n |

8 year old Korean female

14
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Eddie Chow, OD

CLEERE Data
= Study #1 Spherical OZ Design _(4-5 curves)
mStudy #2 Aspheric OZ Design  (8+ curves)
-4.00 -5.00 .00 00

Asian  Asian  <-200 3,00
Myopes Emetropes

5 Year Axial Length Change From BL
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Ortho-k Lens on Toric Cornea
Annie Chang, OD, FAAO

What about combination therapy?

» 40 subjects, aged 8 to 12 years
» -1.00 to -6.00 sph eq and < .50 astigmatism

» Results
Ortho-k 0.19 + 0.15 mm
Ortho-k + 0.01% atropine 0.09 + 0.12 mm
p =0.0356

Kinoshita N et al. Suppressive effect of combined treatment of orthokeratology and 0.01% atropine instillation on axial length in
childhood myopia. ARVO Baltimore, May 2017. Abstract number: 2386 — B0535.

Soft Multifocals ACUVUE [£773

» Acuvue Oasys for Presbyopia
Higher minus powers in fitting set (i.e. -8.50 MID add)

4/29/2019

A Randomized Trial of the Effects
of Rigid Contact Lenses on Myopia Progression
Jeffrey . Walline, OD, PhD; Lisa A. Jones, PhD; Donald O. Murri, OD, PhD; Karla Zadnik, OD, PhD

Arch Ophthalmol. 2004;122:1760-1766

=

%50
=1 ik vcin
HrTE0E

E 25509 nm
E
i pspg M0
é » * Axial growth of eyes similar,
3 Mo . * not significantly different
2 umd -

nm meggry AR

HNasam
Yor 1 Your 2 Yord
Visit

~ 4 "} ORIGINAL ARTICLE

Myopia Control with Bifocal Contact Lenses:
A Randomized Clinical Trial

‘Thomas A. Aller, Maria Liu', and Christine F. Wildsoer*

2 WEEK

About the
y/ . BIFOCAL Lens

BIFOCAL|

Multiple Alternating
Concentric Zones
Outer Distance
Zone

Edge Design

Precision
Junctions
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Soft Multifocals National Eye Institute (NEI)
» Biofinity Multifocal (distance center) » Jeff Walline, OD, PhD
L]
See if patient can tolerate a +2.50 add » September 2014 —August 2017 b | ' n K
1.40 D add » 294 kids, 7 to 11 years old
1.00 D add » Randomize to Bifocal Lenses In Nearsighted Kids

Biofinity UNIVERSITY of

& Biofinity Multifocal D +1.50 add H O U STO N

— Biofinity Multifocal D +2.50 add
COLLEGE of OPTOMETRY

Biofinity single vision vs. Biofinity multifocal (+2.50 add)

Largest difference: 2.35 D temporally THE OH | (0] STATE UNIVE RSITY
Smallest difference: 1.06 D LEGE ¢ NETRY

Visual Acuity and Over-refraction in Myopic Children Fitted with
Soft Multifocal Contact Lenses

Krystal L. Schulle, OD, FAD,’ David A. Bemtsen, 0D, PhD, FAAQ,!* Loraine T. Sinnott, PhD,? Katherine M. Bickle, OD, MS, FAAO,2
Anita T. Gostovic, OD, MS, FAAO," Gilbert E. Pierce, OD, PhD, FAAD,? Lisa A. Jones-Jordan, PhD, FAAQ,?

Donald 0. Mutt, OD, PhD, FAAO,” Jeffrey J. Walline, OD, PhD, FAAO; for The Bifocal Lenses in Nearsighted Kids (BLINK)

Study Group

250 - T
200

150

Absolute Power (D)

100

50
)] ]=

-1.25 -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75

Frequency (Number of Eyes)
|
|

Over Refraction (D) 00 05 10 15 20 25 30 35 40 45
Half Chord (mm)
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NI A Dl -
MATERIAL/H0 CONTENT omafilcon B / 62%
BASE CLIRVE (Mm) B8
B84
DIA{Mm) 14.4

SPHERE POWER

CYLINDER POWER

+20.00D to -20.00D
{0.50 steps after +/-6.500)

-0.75 to -5.75 (0.50 steps)

4/29/2019

AXIS 5 to 1807 (5° steps)

ADD POWER +1.00 to +4.00 (0.50 steps)
DESIGN Dlens / Nlens

WEARING SCHEDULE Daily

Dik/T (At -3.00D) 48.6

REVENUE CARTON SIZE

6-pack blisters

Soft Multifocals

Distisnn

add powers up to +4.00 diopters; quarterly replacement

REPLACEMENT SCHEDULE Manthly
>
. . - -
specialeyes @ Multifocal Simulator

Multifocal Type Puoilsize (mmy

Distance Center ¢ &0

Add Power:

+250 s

w
I I BN
‘www.specialeyesqc.com
13 w
patent pending
60
[ERT————
HDZ @%
°
osetol rons 1 s o rsior “2sat01

,,,,,,,, I S|
14 Distance Vision Intermediate Vision Near Vision

>

0.0 = senafilcon A -1
——senafilcon A -3
100 —— senafilcon A -6
—— lotrafiicon B -1
o R —— lotraficon B -3
2 —— lotraficon 8 -5
H - —— camfilcon A -1
2 —— comfilcen A -3
g —— comfilcon A -8
° —— somoliicon A -1

-5.00
=< —— somolilcon A -3
—— somolicon A -6

.00
—— lotrabicon A -1
i —— lotrafican A -3
i —— lotraican A 6
800 L i 11 i I —— omaicon A -1
00 05 10 15 20 25 30 35 40 45 ——omabiconA-3

Wagner et al. Power profiles of single vision  Haif Ghord (mm) —— omakicon A &
and multifocal soft contact lenses. Cont Lens

Anterior Eye. 2015 Feb;38(1):2-14.

Corneal Astigmats

» Reclaim HD multifocal (Blanchard)

» Renovation multifocal (Art Optical)
» X TriVision multifocal (ABB Optical Group)

RECLAIM 2.0

Froqressive 3dd ua b +.
At datancn e 3 Smn

RECLAIM 2.5
Progressivs 08 o s +2.50
Astecis giasce e 30w

1 mm
PROGRESSILE
+2.50 DO

LENS DIAMETER —=

RECLAIM 3 D
Frograssn

wde
etptiar drstasce m 5--

e LENS DUAMETEN g

[ NS g
Duette

PROGRESSIVE

The Presbyopic Package for the Continuum of Presbyopia

B (mm Skint Radius Di Lens Powers (D) Materials Enhanced Profile
8.1Mediurrd +5.5010-10,000 +130 Dk GP conter "
711830 Center Thickness
8.4 (Flat) 145 +5.5010-8000 in 0.25D steps. - >
O.dmmsteps g7 Fipi 8501510000 in 0.50 D steps ﬁx&%{fx&%ﬁ" option available:
Center Distance (CD) Design Centter Near (CN) Des \, n
) LB~ 4.0 Central Near Zone

Adpstable Central Distance Zone (mm. {mm 3.
Add Powers (D) +0.75 to +5.00 in 0.25 D Steps. Add Powers (D) +1.00, +1.75, ¢250

Adjustable central distance zone (mm)

1.8 to 4.0 mm

Add powers (D)
+0.75 to +5.00 in 0.25 D steps
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Custom Stable Aurora

The back surface of the €5 Aurora is that of the CS Elite toric periphery) use
i ipals i Eli ion. Over-refract the

patient with a spherical companent only.
i g the patient. add
power ustom

health; i

Lens Options

« The CS Aurora Is available with center zones of 1.0mm-3.5mm. Fitting sets.
[< of ar in of 1.5 (Clear), 20
(Green) and 2.5 (Blue).

60 mm i i 200
power on the distance lens and our progressive "reverse add” an the near lens.
« Add power is available +1.0010 +3.50

Soft Multifocals

» NaturalVue Multifocal | Day
Contact Lenses Today: 04/26/2015
Neurofocus Optics

+6.00 to -12.00 D
| Universal ADD
8.3/ 14.5, etafilcon A

Cycloplegic sph eq: 59%
Axial length: 52%

* Compared to single vision Proclear | day lenses, children
wearing MiSight were 10 times more likely to show no
meaningful myopia progression

* For every 3 eyes treated, | stopped progression

* Most children noticed ghosting or haloes, but few found it
annoying; adaptation

* 75% first fit success rate

Philip Cheng

S g b s

=) *

Case: 7 year old Hispanic female

[Date ___Refraction _|___|

4/2/2015 -3.50-0.75x180
-3.00-0.75x180
3/15/2016 -4.75-1.00x010
-4.50-0.75x180
8/9/2016 -5.00-0.75x180
-5.00-0.75x180
5/30/2017 -6.25-1.00x 180
-6.50-0.75x180
12/13/2017 -5.75-0.25x180
-5.50-0.75x180

Ortho-k attempted

Atropine 0.05%

Naturalvue MF |-day

Case: 13 year old male

» NaturalVue Multifocal | day

OD:-4.50
OS: -4.50
» Axial Length Manifest Refraction
OD:26.07 mm -4.75 DS
OS: 26.30 mm -5.00 DS

» Ks:43.00/42.25xWTR
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14 year old male
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How long do I keep kids on myopia control
treatments?

» University of Waterloo
» January 2007 to January 2008
» Myopia prevalence
72% at 20 to 30 years of age
22% in patients older than 70 years
» MYOPIC PEAK OCCURRED AT 24 YEARS OF AGE

Hrynchak PK et al. Increase in myopia prevalence in clinic-based populations across a century. Optom Vis Sci. 2013 Novi90(1 ):1331-41

MyoVision by Zeiss

» Reduction of myopia progression by an average of 30% in
East and Southeast Asian children between 6 and 12 with
history of parental myopia

« image is A comected myopic eye with Myoy The image s projected|
Feting peripherally ina centrally, BT in front

rally

enrally, BUT behing an the retina

Spectacle Lens designed by PolyU

» Slows progression by 60%
» 21.5% had their myopia halted
» Defocus incorporated multiple segments (DIMS)
Central optical zone
Multi-segments of constant myopic defocus
» Subjects
160 children
Age 8to I3
-1.00 to -5.00
Astig and aniso 1.50 D or less

Table 1

Table 2

Changes in axial length (mm)

Table 4

Axial elongation in 24 months among individuals in two groups

No. and % of subjects
Change in AL (mm) DIMS Control
>0.3 23 (29.1%) 68 (84%)
>0 and <0.3 45 (57%) 13 (16%)
Ll [0orless 11 (13.9%) 0 (0%) i
Total o 81 (100%)

20



il = Cilnical Nanagerment Guldaiings Report
o aient

§_ideniiying the myopia.

Res JE————
ot and pationt |

> Twg Sty et

» Jeff INTERNATIONAL

g« MYOPIA =

INSTITUTE e

4/29/2019

L1 wm—2000m

| e ==
i

T — E3pm=racgm
530pm-=Td0gm

Brien Holden Calculator

Etnmicity Chile's Age (Yesrs) Ratractiva Error (D)

] s 200

Myopia Management Option Control Rate (%) Poer Roviowsd

(= ]
[}

Mulifecal sof cantac

Myepia Managamant Option

Mulf

Porcens
e

Htrostid with Multfocal soft contact lonses tht
rovidas 4% control, then the lavel of myopa af 17

ay be:
-3.88D

H myopia control raatment fs nol commencacd
immadiatel ol of your chic’s myopia at 17
ey b
-5.69D

Resources

» Professional meetings
American Academy of Optometry (Fall)
American Optometric Association (AOA), Optometry’s
Meeting (June)
Global Specialty Lens Symposium (January)

Vision by Design (May this year)

Send Me Updates! Exhibiting

G Treehouse Eyes

THE TREEMOUSE EYES SOLUTION | MAKE AN ABROINTMENT

» Venture capitalist funding

» 150 center goal
D.C. Metro: Bethesda, MD and Tysons Corner, VA

My Kid's Vision is a free online tool
that helps parents assess and manage
myopia risks for their kids.

Assess my child's risk

:
57 o)
y y
13 (9] ;
Genetics Risk Environmental Risk Individual Risk

High High
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WWWw.managemyopia.org

Earlier Onset Means Higher Myopia

v 100
Y 78
+ Y
i s
A

onset of myopla, the higher rate of progression and the

MY®PIA

MANAGEMENT

INFORMATION, RESOURCES. MANAGEMENT,

33

T 30
v

1 1

Strategies

v

Create a brochure that summarizes in layman terms the
three methods of myopia control

Atropine

Orthokeratology

Multifocal contact lenses

v

Customize your health history form

v

Consider setting | to 2 half days a week for myopia
control and consultations, include evenings and weekends

v

Consider dedicating one staff member to identify myopia
control candidates and be patient care coordinator

Grades 4 - 6 (Upper)

Regular Day
(M. Tu, Th, B}

Recess - Gr. 56 20-1135

Lunch - Gr. 4-6 00 - 1:45

Aﬂnuhe'\m
Elementary

scHooL pisTRICT

Instructional Planning
Wednesdays

Minimum Day

8:10-8:45

8:50 - 208

1100-11:15 na

11:20-11:35 nia
10:40 - 11:00 (4

1:00 - 1:45 0:40 - 11:00 4)

11:00 - 11:20(5-6)

Axial length

Take home points

» Starts with education

» Myopia is one of the strongest but modifiable risk

factors in health

» Will take at least a generation to undo some of

this epidemic

» Keep all kids < -6.00 and < 26.00 mm axial length
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