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Myopia: its historical contexts
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ARSTRACT

‘Worlcwide, and especially in Asia, myopia is 2 major
vision-threatening disorder. From AD 1600 an, to prevent
myopia, authors warned against near work without
sufficient pauses. There was an abundance of theaties
about the causes of myopia, the most common one
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being ity of exira nearty
‘work with thickened extraocular muscies and elevated
intraocular pressure. Ocular tenotomies against myopia
were in vogue for 2 while Axial lengthening of the eye
‘Wwas mentioned around 1700, but i took
lsn years {0 become accepied 25 the most pravalent
sign of high myopia. In 1864, a lucd concept of myopia
and other ametropias arase through a ear separation
between accommodation and refraction. Posterior
staphyloma was known around 1800 and s assacation
‘with myopia became evident some 30 years kater There
still seems to be no generally accepted ciassification of
myopia and particularly not of degenerative or pathalogic
myopia, This review focuses on myopia from 350 BC
until the 215t century and on the earfiest writings on the
histology of eyes with posterior stapbyioma. A proposal
for myopia dassification is given.

INTRODUCTION
The firsc issaes of the Brirish Journal of Opbtbal-
mology coptain many aricles on the Grear War*
Thas, one can read: “Some mulitary authosities
held that 2 man, unless be is a saipez, need Dot see
what he shoots at as long as sufficient visual acuniry
enables him 1o fire in the right direction™* In the
earty years of this war, many men with insatficient
vision were pot ealisted, but in 1918 it was written:
“men who require glasses have had to be enliseed,
and glasses are being issaed 1o those who peed
them”.” These glasses were only fitted for the sight
eye because “Muskexry inscructors consider taining
sach men (shooung from the lefs shoulder) more
trouble than it is worth™. From 2 statistical point
nlrizw,k.mzﬂﬂumnivedmﬂllmrum
‘have been myo,
mmn::pmzwnmmammmmu:
(350 BC), who used for the first time the word
wodys (muoops) derivared from wéav (muein,
to close) and o (0ops, the eve).” Aristode made
the Link berween bulging eyes, frequent blinking,
squeezing of the eyelids, close reading and microg-
caphy.” It was two millennia before it was explained
why aivopes see beter through a pinhole and how;
by squeezing the eyelids, only the vertical compo-

lines are better seen (igare 14).° Aniseotle thoaght
thar eyes deeply located in the head had berter
distant vision than protruding cyes. Protruding eyes
could not collect well the ether movements coming

from objects to the eye becanse they lacked the
protection of the apper orbital ridge, and this could
be improved by looking at distant objects through
hollow pipe.” Was this a first attempt at impeoving
visual acuity by using a pinhole? The symptoms of
nyperopia and presbyopia were known shortly after
Anistode’s time, in which period vision loss was
explained by defecrs either in the emanation theory
(light emirred from: the eye), the undulation theory
(ligh from objects reaching the eye) of in the eye
amselt! Azound 1100, this undalinion theory was
proven.’” The noun myopia, in Latin lnsciositas,
appeared as such aroand AD 530 in Aetins’ writ-
ings.* *® Today, myopia can be defined as a refrac-
tion anemuly of the nop-accommodated eye with
a spherical equivalent of ~0.5 diopere (D) or more
oecgative. Our preseot definition of the dioptre as
2 unit of refraction was, by the way, accepted only
in 1872 after much lobbying duing the previous
Wold Congress of Opbthalmology * Oply in 1864
was accommodation clearly scparated from refrac-
‘tion apomalies, and a clear concept of myopia was
introduced

There are several subdivisions of myopia
according to the amount of refraction, age of onset
and aetiology of its effects on the eye.”™" Even
Duke-Elder showed concerns aboat myopia clas-
sification at the sart of his section on ‘Patholog-
acal Myopia' where be did pot know wiat name
e choose: progressive, bugh, mualignan of degea-
crative myopia.* He defined degeneradive myopia
a5 “that type of myopia which is accompanied by
degenerative changes occuming especially in the
posterior end of the globe™. Sir Stewart wrote that
myopic eves shoald not be classified by their amount
‘of objective myopic refraction (retinoscopy), and
e kept the critenia for degeCrative mMyopia vagac.
It is poteworthy thar we write aboor primary
wversas secondary open angle glancoma and aboar
secondary retinal degeneration’ bat Dot about

primary and secondary myopia. Only Cartio pamed
pathelogic myopaa, secoadary ayopia.’* The term
‘primary’ is often ased to hide our ignorance aboar
pathogenesis. When one accepts primary myopia in
esseace to be myopia due to clongation of the visaal
axis of the eve, not in conjuncuion with systemic
syndrames involving the eye, OR due to nnknown
actiology, we could call all other causes of myopia
secondary myopia. ‘Primary’ myopia is commonly
dlvdrdmwumpkmdpzﬂ:dngxmmfbuxl)
mrwsmmo!mmnmu< 8.00
D, is a cut-off point.** ** Examples of secondary
miyopia inclade myopia induced by carasact, drugs,
eve drops as pilocarpine, diabetes mellinas, oxygen
toxicity afrer diving or myopia associated with
systemic syndromes. Preudomyopia may be duc
to cliary of accommodation spasm,” and sight
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ABSTRACT

Worldwide, and especially in Asia, myopia is a major
vision-threatening disorder. From AD 1600 on, to prevent
myopia, authors warned against near work without
sufficient pauses. There was an abundance of theories
about the causes of myopia, the most common one
being the necessity of extra convergence on nearby
work with thickened extraocular muscles and elevated
intraocular pressure. Ocular tenotomies against myopia
were in vogue for a while. Axial lengthening of the eye
in myopia was mentioned around 1700, but it took

150 years to become accepted as the most prevalent
sign of high myopia. In 1864, a lucid concept of myopia
and other ametropias arose through a clear separation
between accommodation and refraction. Posterior
staphyloma was known around 1800 and its association
with myopia became evident some 30 years later. There
still seems to be no generally accepted classification of
myopia and particularly not of degenerative or pathologic
myopia. This review focuses on myopia from 350 BC
until the 21st century and on the earliest writings on the
histology of eyes with posterior staphyloma. A proposal
for myopia classification is given.
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In conclusion, one may say that all the
above factors will tend to load the final
analysis in favor of an apparent control of
myopia.

Ignoring these factors, however, it would
appear to be true that certain of the func-
tional origins of progressive myopia are
better dealt with by means of contact
lenses than with conventional spectacles.
But in cases of high (and even moderate)
myopia associated with posterior stretching
of the globe, it is likely that the myopia will
continue to progress, possibly at a reduced
rate. Further research is called for on a
broad and controlled basis to establish
whether myopia control is real (in the sci-
entific sense) or apparent (in the practical
sense), and if it be real, the associations
and influences responsible for this control
in respect to the physiology of the eye, the
physiology of vision and the physical and/or
pathological changes associated with some
types of myopia must be established. m & ®
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Saks, Sidney J. Fluctuations in refractive state in adapting, and long-term contact lens wearers,” Journal of the American Optometric Association Vol. 37, March 1966
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Evidenced-based practice (EBP) is
applying or translating research

. findings in our daily patient care

practices and clinical decision-making

to improve patient outcomes




Hierarchy of evidence pyramid

Systematic reviews and
Meta-analyses of RCTs

N

Cohort studies

T

i Case-control studies
Quality of Risk of bias
evidence
i Cross-sectional studies, surveys l

Lower

Mechanistic studies

Case reports, case studies

Editorials, expert opinion

Wolffsohn J. et al. Evidence-based practice in myopia management. Optometry in Practice ISSN 2517-5696 Volume 22 Issue 3



Evaluating
Study Design

Prospective vs. Retrospective

Control Group

Study Participants

Randomisation

Masking

Duration

Outcome Measures




Evaluating
Study Design

Generalization

N

Truth in Truth in
the study real life
Internal validity External validity

Prospective vs. Retrospective

Control Group

Study Participants

Randomisation

Masking

Duration

Outcome Measures




® Axial length

Study Design:
primary outcome
measures

® Refractive error




Soft Contact Lens Clinical Trials
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Dual Focus Optical Design

Two correction zones to Two treatment zones

correct myopia so (2.00D myopic defocus) to
children enjoy clear, place the treatment zone
spectacle-free vision image in front of the retina

. Correction zones

. Treatment zones creating myopic defocus

CooperVision 1. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567. M i Slg ht‘D 1 d a y

Myopia Management



MiSight® 1 day contact lenses are supported by
rigorous scientific evidencel™3

7-year
duration Q
Prospective
Multicentre

The MiSight® 1 day 7-year clinical trial
is the longest-running soft contact lens
study among children

st

Randomised Age span
initial stage 8-18

1. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567.
2. Chamberlain P et al. Myopia Progression in Children wearing Dual-Focus Contact Lenses: 6-year findings. Optom Vis Sci. 2020; 97(E-abstract): 200038.
3. Chamberlain P et al. Myopia progression on cessation of Dual-Focus contact lens wear: MiSight 1 day 7-year findings. Optom Vis Sci. 2021; 98(E-abstract): 210049.
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MiSight® 1 day clinical trial des

Part 11

3 years

Objective:
Assess difference in myopia progression (SERE/AL")
between two populations

Age: 8-12
Randomised, double-masked,
parallel, controlled

Control Proclear® 1 day
n=74

Test MiSight® 1 day
n=70

ign

g
—)

Part 22

3 years

Objective:
Compare myopia progression between children
new to MiSight® 1 day vs. established wearers

Age: 11-15
All subjects wearing MiSight® 1 day

MiSight® 1 day T3

n=56

MiSight®1day ¢

n=52

-
-

Part 33

1 year

Objective:
To identify if MiSight® 1 day
treatment benefit is retained

Age: 14-18

All subjects wearing
Proclear® 1 day

Proclear® 1 day
n=40

Proclear® 1 day
n=38

0 I 3 ycors | oo — 7 years

Sites: UK; Portugal; Singapore; Canada

*Spherical equivalent refractive error/Axial length.

Time (years)

1. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567.
2. Chamberlain P et al. Long-Term Effect of Dual-Focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial. Optom Vis Sci. 2022; 99(3): 204-212.
3. Chamberlain P et al. Myopia progression on cessation of Dual-Focus contact lens wear: MiSight 1 day 7-year findings. Optom Vis Sci. 2021; 98(E-abstract): 210049.



Part 1: How effective is MiSight® 1 day?

59% reduction in myopia progression with MiSight® 1 day!’

Change in spherical equivalent cycloplegic autorefraction (D) from baseline

CooperVision

Change in Spherical Equivalence (D)

n=140

0.00

-0.25

-0.50

-0.75

-1.00

-1.25

n=112

-1.50
0 6 12 18 24 30 36

Study Time (Months)

With 95% confidence intervals. Includes all available subjects.
“Over a 3 year period, MiSight® 1 day reduced myopia progression on average by 59% compared to a single vision contact lens.

1. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567.

s Proclear® 1 day

MiSight® 1 day

All p<0.001

Q

MiSight® 1 day



Part 1: How effective is MiSight® 1 day?
52% reduction in axial length growth?!”

Change in axial length (mm) from baseline*

0.80
mem= Proclear® 1 day
n=112 .
0.70 MiSight” 1 day
E 060
E
<
O @ g5
o -_—
tn 9 A=0.32mm All p<0.001
N © 52%
I é 0.40
E =
€ )
— ‘éﬂ 0.30
©
ey
(@]
0.20
0.10
n=

0 n=140 6 12 18 24 30 36
Study Time (Months)

With 95% confidence intervals. Includes all available subjects.
“Compared to a single-vision 1 day lens.

1. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567.



MiSight® 1 day clinical study - 3 years result publication in OVS?!

LINICAL TRIA

A 3-Year Randomized Clinical Trial of MiSight Lenses for

Myopia Control

BSc,"* Sofa C. Petxctode-Matos, MSC.” Nicola . Logan, PRD,” Chiryl N, MBES, Mived.*
A"

Debxorah Jones, BSe, FAAO,” and Graeme Young, PHD, F.

SIGMIFICANCE: Resuts of this randomized, couble-masked clinical trial demonsirate the effactivenass of the
e

PURPOSE: Th purpesa
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), P<.001). Study, hare ware no.
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Myopia represents a growing public health issue, affecting 33%.
of adults in the United States* and markedly higher propoetions in
Asia.** Increasing myopia is associated with increased risk of ret.
inal detachment,” glaucoma,® cataract,” and myopic retinopathy.®
Higher levels of myopia are also associated with increased disabil-
ity**® and pooter refractive surgery outcomes.*

power. These simultaneous oplics are typically used with concen-
ric allemating powers in a zonal design within Lhe lens optic and
are commonly refemed to as "dual-focus oplics” Lenses with
duaHocus optics. have been used in a number of animal models,
such s chickens, guinea pigs, mamasets, and rhesus monkeys,

Al ot " have
ke delocus 1o &i-

In the past decade, there has been inc activ-
ity aimed at slowing the progression of myapia by optical
methods, inc luding overnight corneal reshaping contact lenses
{onthokeratology)'*-*% and soft contact lenses incorparating
mullifocal or aspheric q)lms."' 23 and these have shown promise
10 skow myopia progressi

Sludit of e mechanisns that regulate refractive develop-
ment in nonhuman primates show thal hyperopic defocus can in-
duce excessive eye growth and myopia and that myopic defocus
can retard of reverse eye growth. ™ Further research hasshown that
eye growth can be manipulated when defocus, particularly myopic
defocus, is presented simultaneously with an additional optical

ther hyperopic:or plano comction resulted in reduced eye growth
when compared with he control animals or fellow control eyes.
llus  rinciple of applying myopic defocus via aduaklocus opti-
ign has been sludied in clinical trisks of human subjects.
Anslu :m Phillips ™ evaksated a duak-focus soft contact lens in
children aged 1110 14 years. This dual-focus design had acentral

Zzones, altemating myopic defocus (additional positive power) with
distance comection power. The intent of this optical design was Lo
fully comect refractive error bul simultaneowsly create myopic
delocys in all directions of gaze. The central comection zone was.

waw gt com Optm Vs &ci 2019; Vol G000} 1

1. Chamberlain, P. et al; A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control; Optometry and Vision Science 96(8)p 556-567; August 2019
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Part 2: When should you start treatment with MiSight® 1 day?
Change in axial length?

0 to 72 months (Parts 1 & 2)

Part 1 Part 2
1.0
0.9 —— T3 Part 1 98 %
— TG Part1& 2
0.8 ===l T3par2 102 —— -
112 - 0.04 mm

Change in Axial Length (mm)

0.0 } } } } } }
0 12 24 36 48 60 72
Study Time (months)

*T3 and T6 had worn MiSight” 1 day for 2 and 6 years respectively at the end of Part 2.

1. Chamberlain P et al. Long-Term Effect of Dual-Focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial. Optom Vis Sci. 2022; 99(3): 204-212.

T6 group progressed less than
0.5 mm on average through 6
years

T3 & T6 group progressed less
than 0.2 mm on average
through final 3 years



Faster growing eyes slow the most?”

Comparison of axial length growth prior to treatment (0-36 month) to that observed during treatment (36-72 months)

14 - _ No change on growth rate 90% of myopic
- with treatment
— 12 } - eyes respond to
£ w | -7 MiSight® 1 day
f: treatment?’
2 0.8 |
g o | “ Faster grc:wing eye slows
N PY the most
8 04 F - " .
© - “ J o
o -
= 0.2 9’..‘ ) ’ ® o .
g o j._ _‘ @ o Eyes that were growing
00 EW_ - - ——- = ——P——m_ = ———_——— ==
8 ® Growth STOPS the fastest before
£ 02 r PS MiSight® 1 day
C .
S 04 F treatment experienced
= .
=~ -0.6 ) the largest reduction in
z Slower Growing Eyes () Faster Growing Eyes g 1%
08 . . . . . L L growth rate
0.0 0.2 0.4 0.6 0.8 1 1.2 1.4

Axial Length Growth 0 to 36 months (mm)

“Children with myopia ages 11-15 at start of wear, n=90.
"90% of myopic eyes respond to MiSight® 1 day treatment; ages 11-15 at start of wear, n=90.

1. Chamberlain P et al. Long-Term Effect of Dual-Focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial. Optom Vis Sci. 2022; 99(3): 204-212.



MiSight® 1 day works for nearly all children with myopia'*

(o)
90% A
4V\J

90% of myopic eyes The majority of children fit with
respond to MiSight® 1 day MiSight® 1 day do not need a
treatment?” stronger prescription by their next
annual eye exam?'

"90% of myopic eyes respond to MiSight® 1 day treatment; ages 11-15 at start of wear, n=90.
"No clinically meaningful change in refractive error (< 0.25D from baseline) in years 1-3 of the MiSight® 1 day clinical study.

1. Chamberlain P et al. Long-Term Effect of Dual-Focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial. Optom Vis Sci. 2022; 99(3): 204-212.
2. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567.



MiSight® 1 day clinical study - 6 years result publication in OVS?!

Longest continuous study with soft contact lenses for myopia management

CLINICAL TRl

Long-term Effect of Dual-focus Contact Lenses on Myopia
Progression in Children: A 6-year Multicenter Clinical Trial
Padcvlmbuiim B¢, Athur Bradiey, PhD," BﬁbAmmuganl PhD, FAAD, David Hammond, PhD," John M:Niim 0D, FARD,*
Deborah Jones,

Nicola$. Logan, BSc, FAAD,” Cheryl Ngo, MBES, Mimed * Sofia C. Peixoto-de-Matos, MSe,” Chis Hunl, MSc,*
and l}mn\‘nuri,?lﬂ FAAO®

Treatment of L Misight 1
sugtained skwing of myopia progression over a G-year periad. Signficant skwing was also abenved in children
Switchad from 2 single vision contol 1o teatment lenses (3 yeurs. in each lers)
PURFOSE: i oty s 0 ks
over 2 6-year treatment pericd and assass myopia progression 'n chidien via wore s to ¥
BFcL.nmeemoInal
METHODS: Pat | mas s 1 day) at four
imwstigatona skes.In part 2. subjecs completing prt | we iised s continue for3 aciSonalyeues diring
which al ¢ hildren were traated with MISight 1 cay DFCLS (52 3nd 56 fom the intiatly treated [T6] ana contol
[T3] goups, respactively). Eighty-five subjects {45 [T3] and 40 [T6]) compled pant 2. Cyiopleged spherical
1, and.a linear mixed model was used

to compas the adjusted changs annualy.
RESULTS: Average ages at prt 2 bueline were 13,22 1.3and 13.0 2 1.5 ysas for he T6 and T3 grougs, mapec-
nmy smmw-mm mme'égnupbmddurg 1 was sustained throughout part 2

2 for the T6 and T3

of eyes (10%) that did nct respond to teatment

i Gioftea], <0.52 2 0076 8. -0.51 2 0076:
:n.-p AL 0 i) 0.7 » D033 v 025 2 0038, th P 081 Comparing

tvely, iIndicates fut pror teatment coss not influance efficacy SERE.
~0.51'+ 0.076 vs 0342 0.077; AL 0.23 2 0.8 w. 0.18 = 0.03; bath P> 05).
AL growth reweaied 3 71% skwing fr the T3 goup (3 yass older than part 1) and further reveaied a small s.0set

jon mtes in patt

Veon Samce, Univesity of Wtescn,
Wakeoo, Otrin, Cansds

“Bepartront of Oph buskrology,
Dual-focus soft inus to jlow the f myspia n children over a Horgi o, Sngagere,
” S
sl 71% ot is Ciical snd Expedmental O;
was slowed by 71% over the subsequent 3year treatment period. D -
Optomn ¥ Sei J022:88:204-212. deit10.] 0570 PX.00000000000 1 873 of Scimnce, Unwven.iy of Minto,
Copyight © 2002 The Autteets). e an tenatret Optomaty. Bea, Prtgsl.
pr—
e wok Surey, United Keygom
cant . “petirberen Qecager v i, G

Myopia is predicted to affect more than half of the world's pop-

Efforts 1o delay onset of myopia 2nd dow myopa progression

ulation wzcm’ and the prevalence of high myopia ldefmedg for example, in-
myopic than -60) creased ugmm 1 i s
presentin % ?mn and  of edemal envi Op-

expected to reach 10% by 2050, The asscciated retinal and spe-
cifically macula pathologies, such & myopic macular degenera-
tion,™* are akeady leading caises of impaired vision in Europeans.
younger than 75 years® and have become the leading cause of
blindness in older Chinese populations.®

ARthough the prewalence of retinal pathologies. associated with
myopic eye growth increases later in life,” the xcessive ey gronth
thatresults in begins early

tical interventions incorparatad ito soft contact lenses, speciacie
lenses, and orthokeratokogy are designed 1o Ioduce some myopc
defocus and have shown promise in siowing eye growth.'”

Assessing the efficacy of myopia control treatments is compli-
cated by the nead to monitor eye growth and refractive emor over
an exended period,'™ coupled with the significant covariate of
shmd myopic eye growth with increasing age.’” The added im-
pact o

into adolescence.” The anomalous growth of the eye can continue
over many years™® and can vary widely in rate—for example, from
0.17 mm to 2 maximum reported 0.53 mm per year in European
ehildren'! —with eartier onset and faster progression generally re-
sulting in higher levels of adult myopia.®

e ogtvecicom

noise and selection bias may compromise
9 Also,

the valuse of

ine satisfac-
torily reveal the intesactions of treatment duration and age. In con-
trast, longer-term myopia control trisls can be expected to ewluste
sustained treatment effectiveness, whereas normal ageelated

Optom Vin 5 2002; Vol 9903) 204

1. Chamberlain P et al. Long-term Effect of Dual-focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial Optom Vis Sci 2022;99:204-212.
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D lens M lens
Distance vision Wear vision
. . Spherica cantral zone ph cantralzone
M yo p I a P ro f I le Intermediate vision Intermediate vision
PTOGMEsENe 1002 POgressi'a Iong
Paul Gifford My Do
Lens edge Lens edge

Diffrence in change Difference in change
to refraction (D) over 3 years to axial length (mm) over 3 years

(NS = not significant) Single Vision +1.50 CD MF Single Vision +1.50 CD MF

+2.50 CD MF

MiSight
(Chamberlain et al 2019)3
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-3.00 Biofinity multifocal behaves like a -2.50
Biofinity (Center-Distance Design)
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33 Kim E, Bakaraju RC, Ehrmann K. Power Profiles of Commercial Multifocal Soft Contact Lenses. Optom Vis Sci. 2017 Feb;94(2):183-196.
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MiSight® 1 day clinical trial des

Part 11

3 years

Objective:
Assess difference in myopia progression (SERE/AL")
between two populations

Age: 8-12
Randomised, double-masked,
parallel, controlled

Control Proclear® 1 day
n=74

Test MiSight® 1 day
n=70

ign

g
—)

Part 22

3 years

Objective:
Compare myopia progression between children
new to MiSight® 1 day vs. established wearers

Age: 11-15
All subjects wearing MiSight® 1 day

MiSight® 1 day T3

n=56

MiSight®1day ¢

n=52

-
-

Part 33

1 year

Objective:
To identify if MiSight® 1 day
treatment benefit is retained

Age: 14-18

All subjects wearing
Proclear® 1 day

Proclear® 1 day
n=40

Proclear® 1 day
n=38

0 I 3 ycors | oo — 7 years

Sites: UK; Portugal; Singapore; Canada

*Spherical equivalent refractive error/Axial length.

Time (years)

1. Chamberlain P et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom Vis Sci. 2019; 96(8): 556-567.
2. Chamberlain P et al. Long-Term Effect of Dual-Focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial. Optom Vis Sci. 2022; 99(3): 204-212.
3. Chamberlain P et al. Myopia progression on cessation of Dual-Focus contact lens wear: MiSight 1 day 7-year findings. Optom Vis Sci. 2021; 98(E-abstract): 210049.



MiSight® 1 day benefits are retained after treatment2"

Change in axial length throughout the MiSight® 1 day clinical trial®

I
I
1.2 - I
I
Proclear® 1 day 3 years of I
S MiSight” 1 day I
1.0 A1 wear 1
— I
= —==== MiSight® 1 day i
£ 1
= 08 4 -
5 _m-- I s .
< - i Only MiSight™ 1 day is
I : :
- 06 - | proven to retain myopia
x o
< control benefits after
° treatment has ended®?""
S 04 -
©
<
(@]
0.2 All participants switched to
Proclear® 1 day at 6 years
6 years of MiSight® 1 day wear |

0.0

Il
T T T T L T

0 12 24 36 48 60 72 84

Study Time (months)

*12 months post-treatment. Evidence indicates that no accumulated myopia control benefits were lost following 3 or 6-years of MiSight® 1 day wear (on average, for children aged 8-15 at start of wear). Instead, eye
growth reverted to expected, age-normal rates.
TAtropine and orthokeratology studies have shown post-treatment rebound effect, and there’s currently no post-treatment evidence for spectacles or other soft contact lenses.

1. Chamberlain P et al. Myopia progression on cessation of Dual-Focus contact lens wear: MiSight 1 day 7-year findings. Optom Vis Sci. 2021; 98(E-abstract): 210049.
2. Hammond D et al. Myopia Control Treatment Gains are Retained after Termination of Dual-focus Contact Lens Wear with no Evidence of a Rebound Effect. Optom Vis Sci. 2021; 98(E-abstract): 215130.
3. Chamberlain P et al. Long-Term Effect of Dual-Focus Contact Lenses on Myopia Progression in Children: A 6-year Multicenter Clinical Trial. Optom Vis Sci. 2022; 99(3): 204-212.



TABLE 1. Summary of Studies of Soft Contact Lens—Related Corneal Infiltrative Events (CIEs) in Children (Younger Than 18 years)

Symptomatic CIEs Microbial Keratitis
Age Range Duration Replacement Patient All
Authors (year) Country  (years) (years) Schedule  Material N years ClEs Cases Incidence 95% Cl Cases Incidence 95% Cl
Prospective studies
Walline (2004)3* us 8-11 3 2W H 57 159 0 0 0 0, 233 0 0 0, 233
Sankaridur, PRC 7-14 2 M SiHy 240 369 25 5 136 50, 300 0 0 0, 103
(2013)
Walline (2008)%2 us 8-11 3 DD H 247 723 6 6 83 38,180 0 0 0, 51
Chalmers (20157)21 us 8-17 1 DD Both 202 171 0 0 0 0, 220 0 0 0, 220
Cheng (2020)* Various 8-15 2-3.5 DD H 581 816 2 0 0 0, 47 0 0 0, 47
Woods (2021)*®*  Various ~ 8-12 6 DD H 135 653 4 0 0 0 0 0 0, 58
Gaume Giannoni us 7-12 3 M SiHy 294 861 16 5 8 1 2, 65
(2022)%
Total 1,756 3,752 53 16 0.5, 15
Retrospective studies
Chalmers us 8-12 1.7 Various 243 411 4 4 0, 93
(2011)%
Chalmers us 8-12 2.7 Various 782 2,134 16 16 3, 34
(2021)%

Bullimore MA, Richdale K. Incidence of Corneal Adverse Events in Children Wearing Soft Contact Lenses. Eye Contact Lens. 2023 Mar 6.



Controlling
myopia with
orthokeratology
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Orthokeratology for Myopia Control:
A Meta-analysis

Jun-Kang Si*, Kai Tang*, Hong-Sheng Bi*, Da-Dong Guo', Jun-Guo Guo*, and Xing-Rong Wang*

ABSTRACT
Purpose. To conduct a meta-analysis on the effects of orthokeratology in slowing myopia progression.

Methods. A literature search was performed in PubMed, Embase, and the Cochrar . ;
literature was evaluated according to the Jadad score. The statistical analysis was,
Results. The present meta-analysis included seven studies (two randomized
controlled trials) with 435 subjects (orthokeratology group, 218; control group,
was 2 years for the seven studies. The weighted mean difference was —0.26 mm |
p < 0.001) for axial length elongation based on data from seven studies and —0.1
—0.03; p = 0.02) for vitreous chamber depth elongation based on data from t
Conclusions. Our results suggest that orthokeratology may slow myopia progres
are needed to substantiate the current result and to investigate the long-term eff|
(Optom Vis Sci 2015;92:252-257)

Key Words: orthokeratology, myopia, myopia progression, myopia control, axi




2 years Ortho-k
slows

axial length
growth

Study ID WMD (95% CI) Weight (%)
Cho et al. (2005) 4‘:*7 —0.25 (-0.38, —0.12) 11.85
Walline et al. (2009) * i —0.32 (—0.50, —0.14) 5.93
Kakita et al. (2011) ﬁik ~0.22 (-0.29, —0.15) 34.18
Cho and Cheung (2012) + —0.27 (-0.38, -0.16) 15.39
Hiraoka et al. (2012) ﬁ: —0.26 (—0.40, —0.12) 10.25
Santodomingo-Rubido et al. (2012) %gi —0.22 (—0.36, —0.08) 9.62
Charm and Cho (2013) + i —-0.32 (-0.52, —0.12) 4.90
Chen etal. (2013) * i —0.33 (-0.49, -0.17) 7.88
|

Overall (° = 0.0%, p = 0.886)

C ~0.25 (-0.30, JD].OD

[
-0.517

|
0.517

FiGure 2: Mean difference of axial length change between orthokeratology and control at 2-year follow-up. WMD = weighted mean difference.




Can we optimise myopia control with Ortho-k?

Pupil @ 4.35 (photopic),
myopic defocus +2.00dpt

Pupil @ 4.35 mm (photopic),
myopic defocus +1.00dpt

50 40 30




Orthokeratology
Top 3 Tips

Go larger Use more toric Use more 5.5 mm 0ZD
® Historically, 10.5 mm ® >60% orders ® Faster results
® Now, 11.0 mm used ® Smaller treatment
more Table 3 Mean and SD of astigmatism by age group zone size
Age Cylinder
Mean P ® Enhanced paracentral

5 to <8 years .01 1.05 steepening

8 to <I| years 0.83 0.97

Il to <14 years 0.82 0.93

14 to <17 years 0.86 0.94

17 to <20 years 0.85 0.94

40



< 0 Paragon

CRT Calculator

oD 0s
RX Sphere:
K1:
K2:
K Value Units: *) Diopters Millimeters
' : 43.75/42.25 BC: 9.1
Optic Zone: | 6mm - 6mm - " " " -

mee e o 5.00-1.25x180 RZD: 550/625
11.8 mm VID LZA: 33/34

Results
oD os

Lens Type:

BC:

RZD1:

RZD2:

LZAT:

LZA2:

DIA:

PWR:

Material:

Tint:



43.75/42.25 BC: 9.1
-5.00-1.25x180 RZD: 550/625
11.8 mm VID LZA: 33/34




2, At what Rx would you initiate treating myopia progression? {Single

Choice) *

118/118 (100%) answered

-0.50 to -0.75

-1.00 to -1.25

-1.5010 -1.75

-2.00 to -2.25

-2.50 1o -2.75
=

-3.00 or worse
I

(29/118) 25%

(37118) 31%

(18/118) 15%

(17/118) 14%

(5/118) 4%

(12/118) 10%

Amerv.,un I‘enﬁu!m Dph!hufrm[ug_v
Association for anel Strabismus

+0.50to -0.25

-0.50t0-0.75

-1.00to -1.25

-1.50to -1.75
-2.00to -2.25

-250to0-2.75

-3.00 or worse -

0% 10% 20%  30%




Absolute mm of axial length savings @ 2 years

Atropine 0.01% Atropine 0.05% Ortho-k MiSight® 1 day
No statistically Saves Saves Saves
significant

savings 0.20 mm 0.25 mm 0.24 mm



The importance of managing myopia

- Retinal Detachment =—=Glaucoma =—=Cataracts =—=—Myopic Macular Degeneration

45
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0
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Myopia (D)

45 Flitcroft DI. The complex interactions of retinal, optical and environmental factors in myopia aetiology. Prog Retin Eye Res. 2012 Nov;31(6):622-60.



The importance of managing myopia

= Retinal Detachment =—=Glaucoma =—=Cataracts =—=Myopic Macular Degeneration
45
40
35

30

Slowing myopia progression by 1 diopter:
» Reduces risk of myopic maculopathy by 40%

* Reduces risk of open-angle glaucoma by 20%

» Reduces risk of visual impairment by 20%

25

20

15

Myopic risk Factor (X)

10
5

0
0.00 -1.00 -2.00 -3.00 -4.00 -5.00

Myopia (D)

Flitcroft DI. The complex interactions of retinal, optical and environmental factors in myopia aetiology. Prog Retin Eye Res. 2012 Nov;31(6):622-60.
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Standard of
Carel
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1. World Council of Optometry. Resolution: The standard of care for Myopia Management by Optometrists.
https://worldcouncilofoptometry.info/resolution-the-standard-of-care-for-myopia-management-by-optometrists. Accessed 2nd March 2022.
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MAKE CHILDREN'’S SIGHT YOUR FIGHT.
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