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ORIGINAL INVESTIGATION

Effect of Outdoor Activities in Myopia Control: Meta-analysis of
Clinical Studies

Li Deng, PhD™* and Yi Pang, MD, OD, PhD?

SIGNIFICANCE: Our meta-analyses assess the benefit of outdoor activities on myopia onset and myopic shift
among school-aged children reported in prospective intervention studies.

PURPOSE: The purpose of this study was to investigate the reduced risk of myopia development, myopic shift, and
axial elongation with more outdoor activity time among school-aged children.

METHODS: A literature search was conducted using PubMed, MEDLINE, Scopus, EMBASE, VisionCite, and
Cochrane Library. Five clinical trials met our selection criteria. Three outcome varnables were used to assessthe

benefit of intervention: relative risk (RR), difference in myopic shift rate, and difference in axial elongation rate.
Meta-analyses were applied to each outcome variable under the random-effects model. Children were grouped ac-

cording to their initial refractive status: initial myopes, initial nonmyopes, or mixed.
RESULTS: The pooled RR indicates that there is a reduced rigk of developing myopia with more hours of ouldoo

activiti k(RR, 0.66; 95% confidence interval [CI], 0.49 10 () SOl Tssmami | e
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Abstimmung
Betreiben Sie Myopie Management ?

A. Ja, regelmassig
B. Gelegentlich oder Selten

C. Nein

D. Was ist Myopie Management ?



Myopia-Management

* Kontrollierte Anwendung praventiver

Massnahmen zur nachhaltigen Hemmung
des Langenwachstums des Auges zwecks

Minimierung krankhafter Folgeschaden.
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THE IMPACT OF MYOPIA
GlOba Ie AND HIGH MYOPIA

Epidemiologie

Univarsity of New South Wales, Sydney, Australia
1618 March 2015
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Epidemiologie

“The actual global myopia prevalence is 28.3% of the world population
(2 billion). With a strong increase tendency. In 2050 half of the world
population will be myope. >4 billion people !”

Hopf und Pfeiffer: Der Ophthalmologe, 01/2017
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Gallagher R. Myopia dystopia; The Ophthalmologist, 2016



Myopie Progression 1867

Dr. med. Hermann Cohn, Breslau 1838-1906
Aus Vortrag Dr. Hakan Kaymak, DOC 2017 (gt

Curveatafel sher die Zunabme der myopischan Scheler von Chasse
24 Classe in 24 deutsohes Gymoasien wnd Realschules

-1.5--> -6dpt in 5 Jahren =
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Eve & Contact Lens * Volume 44, Number 4, July 2018

REVIEW ARTICLE

Klinische Evidenz

A Review of Current Concepts of the Etiology and
Treatment of Myopia

Jeffrey Cooper, M8, 0.0, F.44.0. and Andrei V. Tkatchenko, MD., PhD.

* Myopische Makulopathie (Degeneration)
* Ablatio Retinae
e Katarakt

e Glaukom




e AMERICAN ACADEMY Eye & Contact Lens + Volume 44, Number 4, July 2018

OF OPHTHALMOLOGY

® ® ° REVIEW ARTICLE
I S I 0 S a I O A Review of Current Concepts of the Etiology and
Treatment of Myopia

Jeffrey Coaper, us. .. F.1.0.and Andrei V. Thaichenlo, vip. pio.

Odds Ratio (OR)
100

Fitted Power Regression for
Myopic Maculopathy and Retinal Detachment

Regression Formuda: OR = 1 + A [-Ref)®
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J. Cogperand A. V.

Thaichenko

Eye & Coniact Lens * Volume 44, Number 4, July 2018




Risiko Achsenlange @ARVO [JOURNALS

From: Variation of the Contribution from Axial Length and Other Oculometric Parameters to Refraction by Age and

Ethnicity
Invest. Ophthalmol. Vis. Sci.. 2007;48(10):4846-4853. d0i:10.1167/iovs.07-0101
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Distribution of AL in 12-year-old children with moderate hyperopia (SER > +2.00 D) mild hyperopia (+0.50 D < SER < +2.00 D),
emmetropia (—0.50 D < SER < +0.50 D), and myopia (SER < -0.50 D).



Bulbus-Achsenlangen nach Alter, Rasse und Fehlsichtigkeit

Bulbus-Achsenlinge (in mm) nach Alter bei Emmetropie und Myopie

Gruppe Geburt 1Jahr 2 3 4 5 6 7 8 10 12 14 16 20 27 60 80 Jahre
Asiatisch emmetrop 225 2.8 23.1 235 23.6

Asiatisch myop 21.7 234 23.9 24.5 24.7 25.0 P

Kaukasisch EU emmetrop 226 231 232 234 237

Kaukasisch USA emmetrop 16.8 20.0 205 21.0 215 220 224 226 228 23.2 23.8 239 23.4
Kaukasisch AUS emmetrop 22.6 2.7

COMET myop stabil 22.8 23.2 23.3 23.4 235 23.6

COMET & Mallen & Burfield myop 23.9 24.2 24.7 24.9 25.0 25.3 25.3

MEAN Achsenldngen (in mm) Geburt| 1 2 3 4 5 6 7 8 10 12 14 16 20 27 60 80 |Jahre
Emmetrop asiatisch 225 | 22.8 | 23.1 | 235

Emmetrop kaukasisch 16.8| 20.0] 20.5| 21.0{ 21.5| 22.0] 22.5| 22.7| 22.8| 23.1| 23.2 23.4| 23.5| 23.8| 23.75| 23.4|mm
Myop kaukasisch & asiatisch 21.7 23.4| 23.9 24.1| 24.6| 24.8| 25.0/ 253| 25.3| 29.2 mm

Referenzen:

LuT.L. - etal.: Axial Length and Associated Factors in Children: The Shandong Children Eye Study, Ophthalmologica 2016;235: 78-86

Hussain R.M. et al.: Axial Lenght in Apparently Normal Pediatric Eyes, EJo0Q 2014; 24(1): 120-3

Hou W. et al.: Axial Elongation in Myopic Children and its Association With Myopia Progression in the Correction of Myopia Evaluation Trial 2018 Jul;44({4): 248-259

Ahn YJ. et al: Changes in Axial Lenght in Accommodative Esotropia Patients with minimal Hyperopic Correction.PLoS ONE 2013; 14{1)

Mutti D.0. et al.: Axial growth and changes in lenticularand corneal power during emmetropization in infants. Invest Ophthalmol Vis Sci 2005; 45(3): 3047-80

Ip ). et al: Variztion of the Contribution from Axial Length and Other Oculometric Parameters to Refraction by Age and Ethnicity. Invers Ophthalmaol Vis 5¢i 2007; 48(10): 4846-53

Huang ¥. et al.: Corneal biomechanics, refractive errar, xia

Mazllen E. et al: Transient Axial Length Change during the Accommodation Response in Young Aduks. Invest Ophthaimal Vi
Burfield H. et al.: Ocular Biometric Diurnal Rythms in Emmetropic and Myopic Adults. Invest Ophthalmol Vis Sci 2018; 53: 5176
Foo V. etal.: Axial Length/Corneal Radius of Curvature Ratio and Myopia in 3-year old Children, TVST 2016;5(1): 1-6
Tideman W.: Axial lenght growth curves and the risk of myopia in European children and adults. ARVO 2017

izl length in the Beaver Dam Eye Study. ARVO 2017

Les K.: Ten-year changes ina

Alle Daten wurden gemittelt auf Basis der vorhandenen publizierten Daten Stand Méarz 2019. Ergénzungen/Prézisierungen sind jederzeit méglich.

Korrespondenz und Ergénzungen bitte an : Michael Bértschi, Eyeness AG, Bern /Schweiz: mbaertschi@eyeness.ch

Erstellt von Dr_Michael Bartschi 02 04.19

Merke:

Asiaten > Kaukasier
Knaben > Madchen
Wachstum vor 20 J

Ausnahmen gibt es



Opnthalmology *

Myopia Prevention and Outdoor Light
Intensity in a School-Based Cluster
Randomized Trial

\Vol. 12548@.1239-50, August 2018

Chang Wi, MDD, PRD Chueh-Tan Chen, MS,' Ken-Kwo Lin, MDD ,? Chi-Chin Sun, MD, PhD
i Neng Kuo, MD.,” Hsiu-Mei Huang, MD,' Yi-Chich Poon, MD,’! Meng-Ling Yang, MD,
Y Chen, MD " JowChen Huang, MD " Pei-Chen Wu, MD,? I1-Huwi Yang, MD,' Hun-Ju Y. MDD,
| r Tsas, DS Shiue-Ti Chiow, PhID %7 %% Yi.Hsin Yang, PhD"*

,currently, myopia maculopathy is the leading

cause of blindness in Taiwan, Japan and China.”

Ophthalmology, 2018




Table 1 The aude and age-standardised all-ages prevalence of visual impairment (VI) and blindness associated with myopic macular
degeneration (MMD) estimated for each Global Burden of Disease region between 2000 and 2050

Region 2000 2010 2020 2030 2040 2050

Crude all-ages prevalence (%) of VI assocated with MMD in each decade
Asia (Central) 0.08 013 019 0.30 0.44 0.63
Asia (East) 0.08 0.16 0.25 0.39 0.56 0.77
Asia (South) 0,10 016 0.25 0.41 0.67 1.07
Asia (Southeast) 013 0.19 0.29 0.45 0.69 1.02
Asia-Pacific High Income 0.04 0.07 0.10 0.14 0149 0.24
Australasia 0.02 0.03 0.04 0.05 0.07 0.10
Oceania 0.m 0.02 0.03 0.05 0.08 0.12
Caribbean 0.03 0.05 0.07 0.10 015 0.21
Latin America {Andean) 0.03 0.05 0.07 0.11 016 0.22
Latin America {Central) 0.03 0.06 0.09 0.13 0.20 0.29
Latin America {Southem) 0.04 0.06 0.09 013 018 0.26
Latin America {Tropical) 0.03 0.05 0.08 0.12 017 0.23
North America High Income 0.03 0.04 0.05 0.07 0,10 0.14
Europe {Central) 0.06 0.09 0.13 0.19 0.26 0.34
Europe {Eastern) 0.07 0.10 0.14 0.21 0.27 0.35%
Europe (Westem) 0.02 0.03 0.04 0.05 0.07 0.09
Morth Africa and Middle East 0.0% 0.07 01z 0.19 0.28 0.4
Sub-Saharan Africa (Central) 0.03 0.05 0.07 0.10 015 0.23
Sub-Saharan Africa (Eastem) 0.0 0.02 0.03 0.05 0.07 011
Sub-Saharan Africa (Southem) 0.0 0.02 0.03 0.05 0.07 011
Sub-Saharan Africa (Westarm) 0.04 0.05 0.07 0.10 015 0.24
Global 0.07 0.1 0.17 0.26 0.39 0.58

Prevalenz der Sehbehinderung und Erblindung durch Myopie bedingte Makulopathie:
2000 -> 0.06% der CH Bevolkerung 5‘040 Personen

2010 -> 0.09% der CH Bevolkerung 7560 Personen => 50% Zunahme !

2020 -> 0.13% der CH Bevolkerung 10920 Personen => 100% Zunahme !!




Kausalitat
Multifakto

Viele Theorien, haufig kontroverse Resultate !

GenEt| k (Wu und Edwards 1999, Morgan und Rose 2005, Foster und Jiang 2014)

U mWElt / DOpa min (Feldkamper und Schaffel 2003, Jones et al 2007, Rose und
Morgan 2008, Pan, Chen et al. 2015, Xiong et al 2017)

Emmetropisierung (xiang et al 2012, zadnik et al 2015)

Naharbeit/ Digitalisierung (vcerian et al 1993 (-}, Lin et al 2004, Mutti und
Zadnik 2009 (-), Wojciechowski 2011 (+), Mirshahi et al 2014 (+), Huang et al 2016 (-) )

ACCOmOdative Iag /ESOphorie (Gwiazda et al 2004 (-), Cheng et al 2014 (+),
Huang et al 2016 (-) )

Peripherer Defokus N { \

(Smith et al 2005/2013, Atchinson et al 2005, Cagnolati et al 2011) - \_/




Alters abhangige Myopie Progression

Sankaridurg und Holden: Eye 2014

0
-0.1
-0.2 0.19
-0.3 -0.28
4k -0.37
-0.45
-0.5
-0.54
-0.6
-0.63
-0.7
-0.71
-0.80
-0.89

Jahrlicher Myopieanstieg (dpt)

-0.8

Therapie
STOP 1?

-0.9

11

Baseline Alter

,In most of our participants, Axial Lenght (AL) increases rapidly at younger ages

and then slowed down and stabilized.”
Hou W. et al (COMET Group). Eye & Contact Lens: July 2018; Vol. 44/4, p.248-59




Clinical and Epidemiologic Research IOVS 2012

Long-Term Effect of Overnight Orthokeratology on Axial
Length Elongation in Childhood Myopia: A 5-Year Follow-
Up Study

Takabiro Hivaokea,' Tetsubilko Kealkita,? Fumiki Okamoto,! Hideto Takabashi,> cid
Tetstro Oshikal
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Kommunikation und Information

Klar verstandlich und Kind gerecht
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Entscheidungshilfe

(Bsp. Brien Holden Vision Institute: Myopia Calculator)

enHolden

O INSTITUTE
Ethnicity
J Caucasian ¢\
Myopia Management Option

Peripheral defocus spectacles

0.00
-1.00
-2.00
-3.00
-4.00

-5.00

Refractive Error Estimate (D)

-6.00

-7.00

e

10

Child's Age (Years)
6

Ak

Control Rate (%)

Refractive Error (D)

-1.00

am

Peer Reviewed

> 7

[ with management [ without management

12 13 14 15 16 17

Age (Years)

20

Myopia Management Option:

Peripheral defocus spectacles
Percentage reduction in progression of myopia

compared to standard correction e.g. single vision
spectacles.

17%
If treated with Peripheral defocus spectacles that

provides 17% control, then the level of myopia at 17
may be:

-4.63D

If myopia control treatment is not commenced

immediately, the final level of your child's myopia at 17
may be:

-5.37D



Myopie-Management Abonnement

MYOPIE K

KANN MAN EINE MYOPIE-ENTWICKLUNG STOPPEN?

Ja, man kann!!! Seit Jahren werden umfangreiche Studien
im Bereich der Myopie-Kontrolle durchgefihrt. Neben
den oben aufgefiihrten Faktoren ist es bei Kurzsichtigen
50, dass die Umwelt nicht Gber die gesamte Netzhaut
gleich scharf abgebildet wird. Es entsteht um den Brenn-
punkt des Auges ein unscharfer Ring, welcher mitverant-
wortlich fiir das Langenwachstum des Auges ist. Diesen
Ring korrigiert man mit speziellen Kontaktlinsen so, dass
die gesamte Netzhaut ein scharfes Bild erhélt.

Bei friihzeitigen Gegenmassnahmen ist es also moglich,
die negative Entwicklung deutlich zu verlangsamen.

‘O
l\/

OR Myonpie atrol

WARUM MYOPIE-KONTROLLE?

Die Anzahl Menschen mit einer Kurzsichtigkelt (Myopie)
hat in den letzten Jahren massiv zugenommen, ins-
besondere in Asien. Eine Myopie kann sich bereits im
Schulalter bemerkbar machen und sich in der Folge
stetig verstarken. Dieses Langenwachstum der Augen,
stellt langfristig ein erhohtes Gesundheitsrisiko dar, Das
Risiko einer Netzhautablosung, als Beispiel, vervier
facht sich bereits bei 3 Dioptrien und liegt bei Gber
6 Dioptrien gar 16x hoher

Ein Auge ist kurzsichtig, wenn es zu lang gebaut ist und
dadurch die Lichtstrahlen beim Blick in die Ferne schon
vor der Netzhaut zu einem Bild vereinigt. Dadurch sieht
man entfernte Gegenstande verschwommen

GENETIK > Familiengeschichte

GESUNDHEITSRISIKO NACH KORREKTUR Eltern nicht Myop 1 Elternteil ist Myop  Beide Eltern Myop

Tiefes Risiko Mittleres Risiko (3x)
ks 1% = T70m VISUELLE EIGENSCHAFTEN > Korrektur
60 ervne-‘\. an .It..

Altersgerecht < als Aitersgerecht

Mittleres Risiko

bereits Myop
Tiefes Risiko

VISUELLE EIGENSCHAFTEN >
Augen Zusammenspiel, Esophorie

Normal Borderline
Mittleres Risiko

Uberaktiv

Tiefes Risiko

UNSER ANGEBOT

Die folgende Tabelle zeigt eine Zusammenfassung der
Verfahren zur Myopie-Kontrolle und deren Effektivitat
aus Uber 30 wissenschaftlichen Arbeiten:

VERLANGSAMUNG DER
MYOPIE-ENTWICKLUNG IN %

Brillenglaser und 0-5%
Standard Kontaktlinsen

VERFAHREN

12-55%

Multifokale /

Bifokale Brillenglaser

Myovision 0-30%
{Spezial Brillenglaser)

Multifokale Kontaktlinsen 29 - 45%
Orthokeratologie / 32-100%
multifokale Orthokeratologie |

Atropin Augentropfen 30-77%

(starke Nebenwirkungen)

eyeness ag

Hirschengraben 11

Postfach

A
v

. 1001 Bern

WIE ENTSTEHT EINE MYOPIE?

Ein eigentlicher Ausléser oder Grund fir dieses Langen-
wachstum ist bis dato noch nicht bekannt. Folgende
Faktoren sind aber an einer Myopie-Entwicklung betei-
ligt. Damit erarbeiten wir mit Ihnen zusammen Ihr per-
sonliches Risikoprofil

VISUELLE EIGENSCHAFTEN >
Augen Zusammenspiel, Akkommodation

Normal Borderline
Mittleres Risiko

Unteraktiv

GEWOHNHEITEN > Outdoor Aktivitaten / Tag

Tiefes Ristko

2.7h oder mehr 1.6h bis 2.7h

Mittleres Risiko

weniger als 1.6h

Tiefes Risiko

GEWOHNHEITEN >
Naharbeiten / Tag, ausserhalb der Schulzeiten

unter 2n 2h bis 3h mehr als 3h

Mittleres Risiko (2x) [ HORESREIKOIZSAN

Tiefes Risiko

Egal welches Verfahren zum Zuge kommt, wir arbeiten eng mit lhrem Augenarzt

zusammen und lassen die Augenlange regelmassig nachmessen.



Kinder werden Alter - die Augen verindern sich.
Regelmifiige Sehteste gaben Sicherheit!

Routine Check-Up  [C| [

Copyright Peter Bruckmann

Dietail- Sterea- Farben-
Datum Alfer el

Sehen Sahen

10052016 | 9 |000| ok | ok

05.05.2017 | 10 (000 | ok | ok

0111.2017 | 10 |[-050| ok | ok

30.04.2018 | 11 (-100 | ok

27.10.2018

.

Die Teste O mit Brile
wurden durchgeflhrt O mit Kontakfiinsen
O chne Schhiffe
am:
c Detall-
Sehen
ﬂﬂ Stereo-
— Sehen
- Farben-
Sehen
Unterschrift Augenoptiker




Aktuell am intensivsten studierte und
angewandte Therapien

Outdoor time Update 2019

(Geplant und beworben, Digitale Medien)

Brillenglaser

(prismatisch, bi-/multifokal, PDF, DIMS)

Kontaktlinsen

(bi-/multifokal, PDF, Ortho-Keratology)

Pharmazeutikas

(Atropine LAMP, Pirenzepin)




Efficacy of actual therapies

AMERICAN ACADEMY ™

= OF OPHTHALMOLOGY OphthaImOIOgy 2016 @ CrossMark

Efficacy Comparison of 16 Interventions
for Myopia Control in Children

A Network Meta-analysis

change: -0.04 [-0.09 o —0.01]) showed slight effects.

Conclusions: This network analysis indicates that a range of interventions can significantly reduce myopia
progression when compared with single vision spectacle lenses or placebo. In terms of refraction, atropine,
pirenzepine, and progressive addition spectacle lenses were effective. In terms of axial length, atropine, ortho-
keratology, peripheral defocus modifying contact lenses, pirenzepine, and progressive addition spectacle lenses
were effective. The most effective interventions were pharmacologic, that is, muscarinic antagonists such as
atropine and pirenzepine. Certain specially designed contact lenses, including orthokeratology and peripheral
defocus modifying contact lenses, had moderate effects, whereas specially designed spectacle lenses showed
minimal effect. Ophthalmology 2016;123:697-708 © 2016 by the American Academy of Ophthalmology. This is an
open access article under the GG BY-NC-ND license (http://creativecommons.org/licenses/by-nc-na/4.0/)



Efficacy of actual therapies

Huang et al + Network Meta-analysis: Interventions for Myopia
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Mean difierence (85% Crll n axial langth changs, mmiyr

Atr . atropine; Atr H . high-dose atropine (1% or 0.5%); Atr L. low-dose atropine (0.01%); Atr M . moderate-dose atropine (0.1%); BSLs .
bifocal spectacle lenses; Crl . credible interval; Cyc . cyclopentolate

PASLs . progressive addition spectacle lenses; PBO . Placebo; PBSLs". prismatic

 MOA . more outdoor activities (14e15 hrs/wk)j OK . orthokeratology;

m—v—rﬂ—lﬂmr!

ITOCal Spectacie IeENSES,

s . peripheral defocus

modifying contact lenses; PDMSLs . peripheral defocus modifying spectacle lenses; Pir . pirenzepine; RGPCLs . rigid gas-permeable contact
lenses; SCLs . soft contact lenses; SVSLs . single vision spectacle lenses; Tim . Timolol; USVSLs . undercorrected single vision spectacle lenses.
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Myopia Prevention and Outdoor Light
Intensity in a School-Based Cluster
Randomized Trial Vol. 125/8,p.1239-50, August 2018

Pei-Chang Wu, MD, PhD Chueh-Tan Chen, MS.I Ken-Kuo Lin, MD 2 Chi-Chin Sun, MD, PhD,?
Chien-Neng Kuo, MD Hsiu-Mei Huang, MD Yi-Chieh Poon, MD Meng-Ling Yang, MD,? .
Chau-Yin behen MD,? Jou-Chen Huang, MD,* Pei-Chen Wu, MD,* I-Hui Yang, MD,* Hun—]u Yu, MD,
Po-Chiung Fang, MD,! Chia-Ling Tsai, DDS, 5 Shu-Ti Chiouw, PhD, 6.7.8.% Yi-Hsin Yang, PhD®"

Table 1. Summary of Intervention Items between Recess Outside

Umfangreiche Studie (!) von bisher 12 Monaten Classroom Trial 711 Program and Control Groups

Recess Outside

Classroom
N Intervention items Trial 711 Control
Durchschnittsalter 6.34 Jahre (SD 0.48) ' .
Recess outside classroom program Yes No
Qutdoor-oriented school activities Yes No
Weekend sun-time passport assignment Yes No
. . Booklet for teacher—parent communication Yes No
I nte resa nte u N d p ra ktl ka b I e I nte rve ntlo nen > Qutdoor learning assignments in summer Yes No
vacation
~ Eye health education for teachers and students, Yes Yes

promote outdoor activity and 30/10 rule for

. . - .002 myopia prevention.

Myo ple Zu na h me O' 35 D (Interventlon) Vs. 0'47 D (ContrOI) P 0 Sport & Health 150: an initiative to promote Yes Yes
an additional 150 minutes of exercise per
week. This initiative was started during the

O 33 late period of this study.
oQ i =0.84D ) VS. . mm Tien-Tien 120: an initiative that promou
LangenwaChStum 0'28mm (Interventlon ) outdoor activities for 120 minutes
Although this initiative was
5“0 of the elementary §

_ _ were selected by ureau of Education for
(ContrOI_ 0.99D ) p_0003 pliance with time outdoors.
e schools in this study were
ng the selected schools.

om;‘ulsory,
s in Taiwan

Uberlappung verschiedener Interventionen fragwiirdig

30/10 = 30 minutes of near work followed by a 10-minute break.
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( : n-}tfact I ns REVIEW ARTICLE (Eve & Contact Lens 2018;44: 273-278)

SCIENCE AND CLINICAL PRACTICE

Progress and Control of Myopia by Light Environments

Xiaoyan Jiang, m.p., Toshihide Kurihara, m.D., Ph.D., Hidemasa Torii, M.D., Ph.D., and Kazuo Tsubota, M.D., Ph.D.
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Digitale Medien

Tablet vs Smartphone

1.0+

6x hoher
C— w— Xt - (Pad Air
Text - iPhone 5s
Text - Kindle

0.8+

0.6

0.44

Power (arbitrary units)

0.24

ooAv—-—v-——a

400
Gingras P, Mcdeton B, Shene 01, Revel VL. Bigper, Bghter, Bl Bete? Curment Light-Emiing Devices - Aherse Skeen Propetes 1 Preventaive Statgies. Font PubicHeslh 2015373




How bright are electronic devices?
TABLE 2 | Spectral distribution of human retinal photopigment-weighted measures from all light-emitting devices during different display conditions,

Prefix Sensitivity a-opic lux
Angry Birds Angry birds Kids sleep Dr Text ipad Text ipad Text kindle Text phone
ipad phone glasses

Cyanopic S cone 244,44 63.03 27.68 400,18 £9.23 46.95
WMelanopic Malanopsin 176.25 4649 31.51 302.33 654,55 3462
Rhedopic Rod 180.07 4504 39.65 31343 03.68 35.64

. . 174,03 4196 71.556 314,00 154.16 37.56
Erythropic L cone 162,65 2072 11296 306,52 190,93 37.68
Photopic lux hx 104.95 201.89 3867
Fradiance u Wem” 35910 62,30 14.30
Phaoton flux 1/emifs 118E+14 1.856+14 3.80E+13
Peaak spectral imadiance nm 610 605 455

Tha ab\ily of the fght devicas 1o stimuars IHe hunan phofogignants i the eye was assaessed and S prasaniad in this tatis.

The potential ablily of each doht sowce to stimulate the S-cone yanapic) M-cane (chicrople), L-cone fenthopsie). rods (hedop), and melanansin maancoic) phatopiaments,
carracted for pre-receptorsl fitenng, was evaluatad (16). Tha S-, M-, and L-cones maka up the tichramatic visusf system and malanopsin i the biue Nght sensinve iradiance defeching
photopoment that /s the primary contributor o the non-usud! responses o Mht.

Light infensity yradancs k5 measwred & microwatt per squars centimetar. Pnoton fux i ths number of photons thst get delversd by the dewce per squars cantimeter par second.
Faak spectral imadiance is the wavelngth (nanometer) of the peak whers the rradiance is highast.

Gnngras P, Middieton B, Skene DJ, Revell VL. Bigger, Brighter, Bluer-Better? Cument Light-Emitting Devices - Adverse Sieep Properties and Preventative Strategies. Front Public Health. 2015,3:233.

Electronic devices are dim compared to outside lighting

Ungesund ?! Gesund !
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Research Paper

Violet Light Exposure Can Be a Preventive Strategy Against @msm
Myopia Progression

Hidemasa Torii *, Toshihide Kurihara ®°, Yuko Seko ¢, Kazuno Negishi , Kazuhiko Ohnuma ¢, Takaaki Inaba ¢,

VL{-) § VL (+)
glasses Ylasses
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Changes in axial length

J

jiro Kondo 2, Maki Miyauchi *®, Yukihiro Miwa *®,
I Kinya Tsubota”€, Hiroshi Goto & Mayumi Oda ™,

pachi, Shinjuku-ku, Tokyo 160-8582, japan

i Shinjuku- ku, Tokyo 160-8582, japan

ch Institute, National Rehabilitation Center for Persors with Disabilities, Tokorozmwa-shi, Saitoma 3559-8555, japan
-ku, Chiba 263-8522, Japan

891 6- 16 Takayama-cho, lkoma-shi, Nara 630-0101, japan

B1-3627, japan

[hirejuku-ku, Tokyo 160-0023, japan

iversity School of Medicine, 35 Shinanomadhi, Shinjuku-ku, Tokyo 160-8582 fapan

5, fapan

protein I (EGR-1)1n the chick retma, which showed that VL mught
prevent myopia through pathways mdependent to other wave-

lengths. The mechamsm behind VL for myopia control must not
be simple, and more works still need to be performed. Recently, we

Jiang X. et al, Sci Rep 2018;8:2026




Der Mensch und die Umwelt !

* “Increased time outdoors is effective in preventing
the onset of myopia as well as in slowing down the
myopic shift in refractive error. But paradoxically,
outdoor time was not effective in slowing

progression in eyes that were already myopic.”
(Xiong et al.: Meta-Analyse/Review, Acta Ophthalmologica 2017)




Fakten Check Umwelt
| Acta Ophthalmologica |

Acta OPHTHALMOLOGICA 2017 ——

R eview Article

Time spent in outdoor activities in relation to
myopia prevention and control: a meta-analysis
and systematic review

1.2 5

Pooled result of Jones et al 2007, USA, and Saw et al 2006, Singapore,
0.968 (0.891, 1.052)

Guggenheim, et al 2012, UK,
0.670 (0.560, 0.810)

¥ 7o 189N (X) v’ 36
J R?=0.58614

0.700 (0.510, 0.970)

French et al 2013, Australial- older cohort

Pooled result of He et al 2015, China, and Jin et al 2015, China,

0.608 (0.662, 0.866) 5,
" Wuetal 2013, Taiwan,

1 0.476 (0.304, 0.746)

Risk of incident myopia

French et al 2013, Australia { younger cohort

0.380 (0.260, 0.560)
0.2 -

0 T T T T T
0 2 4 6 8 10

Increased time outdoors (hrs/week)

and x: increased time spent outdoors).

Fig. 3. Dose-response analysis of the time spent outdoors and the risk of myopia (y:

12

risk ratio;

0.16

¥ = GOUZINX) =e:0292
11 R? = 0.00064

Lietal 2015, China - Middle

0.011 (-0.037, 0.058)
i Oner et al, 2015, Turkey,
D012 0L, DO) R Jones-Jordan et al 2012, USA,
91 ’ =gE 0.010 (0.030, 0.060) Li et a1 2015 — High, China,

-0.003 (~0.020, 0.078)
P 16

Saw et al 2000, Singapore,

0 4 6 8 10 12

Wu el arcoel) s

-0,120 (-0.310, 0.060)

.14 Yi et al 2011, China,
—0.140 (-0.220, -0.060)

Treatment effect or myopia Progression (D/year)

-0.19
Increased time outdoors (hrs/week)

Fig. 6. Dose-response analysis of the time spent outdoors and myopic progression rate (y:
treatment effect or annual myopic progression, and x: increased time spent outdoors).




ORIGINAL INVESTIGATION

Effect of Outdoor Activities in Myopia Control: Meta-analysis of

Clinical Studies
Opdom Vis Soi 200 S00:00-00. goi: 10, I097A0FN, 000000000001 367

Li Deng, PhD'* and Yi Pang, MD, OD, PhD? Copyright @ 2019 American Academy of Optomet iy

Author/Year Intervention group Control group RR 95% CI
Initial refractive status Myopes Non-myopes Myopes Non-myopes

He et=2015* ) 594 287 439 HEH : 0.77[0.67,0.88]

“Wu et al. 2013 28 146 42 79 —a— . 0.46[0.31, 0.70]

\Jin etal. 2015 8 206 15 162 f i 0.44[0.19, 1.02]

Wu'euar. 2018 o4 201 67 318 ,__.—| 0.83 [0.57, 1.22]

Random effect model @ . 066(0.49, 08¢,

*: 3—year incidence rate

[ I I [ I
0.12 0.25 0.5 1 2
Risk Ratio



ORIGINAL INVESTIGATION Optom Vis Sci 2019; Vol 00(00) I

Effect of Outdoor Activities in Myopia Control: Meta-analysis of
Clinical Studies

Optom Vis Soi 201 9:00-00-00. doi: 10. 1097/0FX. 0000000000001 357
Li Deng, PhD'* and Yi Pang, MD, OD, PhD? Copyright & 2019 American Academy of Optomet iy

TABLE 1. Characteristics of studies included in the meta-analysis

Study Myopic Axial length
Study name Study region Race Age(y) Comparative groups Randomized duration (y) Incidence shift elongation
He et al. 2015* Guangzhou Chinese 6-7 Intervention: 40-min exira outdoor activity Yes 3* Yes Yes Yes
during school days
Wu et al. 2013> Gaoxiong Chinese 7-11 Intervention: recess time outside classroom Mot stated 1 Yes Yes No
Wuetal. 2018%° Taiwan Chinese 6-7 Intervention: recess time outside classroom Yes 1 Yes Yes Yes
Jinetal. 2015% Shenyang Chinese 6-11 Intervention: 40-min extra recess time dunng Yes 1 Yes Yes Yes

school da

Intervention: <30 h/wk near- or middle-vision
work and >14 hiwk outdoor activities

Yiand Li 2011% ) Changsha Chinese 7 Yes %

*Both mean difference and its confidence interval width werg aratzedto Lyear myopic shift/elongation rate.

In summary, our meta-analysis found an overall protective effect
against myopic shift and axial elongation with outdoor activities. The
overall treatment sizes for both myopic shift (0.13 diopterly) and ax-
ial elongation (0.03 mm/y) were small and clinically nonsignificant.
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OF OPHTHALMOLOGY =

Low-Concentration Atropine for Myopia
Progression (LAMP) Study

A Randomized, Double-Blinded, Placebo-Controlled T rial of
0.05%, 0.025%, and O0.01% Awtropine Evye Drops in
M~yopia Control

Jason C. Yam, FCOphthHE, FRCS(Edin),' Yuning Jiang, MMED,' Shu Min Tang, Ph,!

Antony K.P. Law, MSc,' Jovce J. Chan, MRCSEd(Ophth),' Emily Wong, MBChB, MRCS(Edin),'

Simon T. Ko, FCOphthHEK,, FHEKAM{(Oph),” Alvin L. Young, MMedSc(Hons), FRCOphth,

Clement C. Tham, FCOphthHEK , FRCOphth,' Li Jia Chen, MRCSEd(Ophth), PhDD,'" Chi Pui Pang, DPhil’

Age (yrs) 0.62

Spherical equivalent (D) ' JGE 1.85 -4.77 1.85 ! 0.72

>14 h / week !

Outdoor activity (hours per 2.28 0.89 2.04 0.81 2.20 0.92 2.30 1.04 0.15
day)’

NearTwc&rh{dmptnchuurﬂpEr 1565 3.94 15.22 4.34 16.13 5.94 1496 4.95 0.30
day)'t

>15h / day !
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REVIEW ARTICLE

A Review of Current Concepts of the Etiology and
Treatment of Myopia

Jeffrey Cooper, M5, 0.0, F.AA.0. and Andrei V. Tkatchenko, MD, PRD.

r&%gl @é_ AMERICAN ACADEMY

%Iﬁ% OF OPHTHALMOLOGY * Dphtl‘i:—ﬂmnlnggr Volume 126, Number 1, _]'aﬂum'_-,r 2010

Low-Concentration Atropine for Myopia
Progression (LAMP) Study

A Randomized, Double-Blinded, Placebo-Controlled Trial of
0.05%, 0.025%, and 0.01% Atropine Evye Drops in
Myopia Control

Jason C. Yam, FCOphthHK, FRCS(Edin)," Yuning Jiang, MMED," Shu Min Tang, PhD,’

Antony K.P. Law, MSc,’ Joyce J. Chan, MRCSEd(Ophth)," Emily Wong, MBChB, MRCS(Edin),"

Simon T. Ko, FCOphthHK, FHKAM(Oph),” Alvin L. Young, MMedSc(Hons), FRCOphth,'

Clement C. Tham, FCOphthHK, FRCOphth,' Li Jia Chen, MRCSEd(Ophth), PhD,"'" Chi Pui Pang, DPhil’




Atropi NE 0.5% vs 0.1% vs 0.01%  ATOM 2 Study

 “Over 5 years, atropine 0.01% eye drops were

more effective in slowing myopia progression

Wit

hig

n less visual side effects compared with

ner doses of atrOpine.” Chia, Lu, Tan: Ophthalmology 2016

ISOPTO"
ATROPINE

i e
';'.‘:"“.(:::l | v o o) (b



Was heisst “Less side effects” ?

Table 4. Changes in Pupil Size, Accommodation, and Visual Acuity in Children within Different Atropine Groups (0.01%, 0.1%, and
0.5%) Who Were Re-treated and Who Did Not Require Re-treatment

RE-" Untreated Children
apine Atopine Amopine Atopine
: 5% 0.01% 0.1% 0.5%
Arm]';me L 93) P Value (N =53) (N = 57) (N = 43) P Value
0.01%
(N = 17) E{o.ﬁa} 0.872 3.89 (0.58) 3.86 (0.67) 4.02 (0.60) 0363
(1.06) <0.001 5.02 (0.92) 646 (1.07) 7.28 (1.46) <0.001
] o (0.63) 0.993 3.73 (0.58) 3.59 (0.49) 3.74 (0.47) 0.193
Photopic pupil size, == mean (SD) f0.95) 0.775 363(052) 359 (051)  3.68 (0.40) 0633
S . 3.93)0.5 15} (0.98) 0.275 3.58 (0.59) 3.48 (0.49) 3.58 (0.46) 0.448
eening . LS (0.51) 0.264 3.58 (0.59) 3.48 (0.49) 3.58 (0.46) 0448
24 mos 218 1“:'2} (3.68) 0.041 15.99 (3.15) 1683 (2.72) 1593 (2.76) 0.149
Lam | FaTak 14 0= 453 77% = =3 573 o) Bl e T 91
36 mos i {EIEE‘,.} Em—m Y
48 mos 4.89°0.99) | (Table 4). On restarting atropine 0.01%, thero-weo 4 mean increase
in photopic pupil oo~ appeismate mm and a loss o
mos 13/,0. { in photopic pupil pp tely (1 nd a loss of
Final visit a1 (0 59} accommodation Of 2.00 to 3.00 D, vhiciepsasl similar to the

change noted in eyeswmatad avithediropine 0.01% during phase 1
(Table 4). These mild side effects were deemed clinically

Accommaodation, Pymszan (SD)

—

Screening 17.29 13.24) insignificant, because there was no change or loss in distance or
e near visual acuity. Children were offered ssive addition
mos m I'o%50 (4. A\l progre
- |I| - |I| 4% e F "l. 1 el s a‘ 2
125
36 mos 258 (2.49) (0.07) 0.059 0.03 (0.06) 002 (0.07) 0.02 (0.06) 0.440
48 mos 11.37\(3.21) m.m; <0.001 0.01 m.o?i 0.07 {0.12; 027 m.zz; <0.001
. (0.06 0434  —0.02(0.05 —0.02 (0.06 —0.02 (0.06 0676
60 mos 11.014,3.20) {o.m; 0.728  —001 {o.osi —002 {o.oﬁ-i —003 m.e&g 0.049
. .. (0.07 0535  —0.02(0.05 —0.02 (0.06 —0.04 (0.05 0.191
Final visit 15754 (2.48) (0.06) 0.451 —002 (005)  —002(0.06)  —0.04 (0.05) 0.191

D = diopters; bbgMAR = logarithm of the minimum angle of resolution; SD = standard deviation.




Was heisst “Less side effects” ?

Atropin — kurzfristige Veranderungen (1)

Pupillenweite
Control
0.01%
. 'y
3.2mm ->4.5mm = 40% grosser , D

10.24mm?2-> 20.25mm? = 98% grosser

Lecture Dr. Hakan Kaymak, DOC 2017



Ariicle

The Synergistic Effects of Orthokeratology and

Atropine in Slowing the Progression of Mvopia

Table 2. The effect
spherical equivalent

0! 0.125% and 0.025% atrc-pi.nel)

n orthokeratology (OK)-treated patients with

Atropine (0.125%)

Atropine (0.025%)

Yes (OA3) No (OK3) p-Value Yes (OA4) No (OK4) p-Value
(N = 24) (N =29) (N = 20) (N =20)
Age 11.0+ 1.5 10.8 &+ 1.8 =0.05 10.8 + 1.2 10,9 + 1.3 =0.05
Female: male * 1:1 1.07:1 1:1 1:1
Axial length (mm)
Baseline 25214135 25204 1.78 =0.05 2528 4+ 1.53 25.65 £+ 1.7 =0.05
2 years 25768 4+ 146 2593 4194 0.021 2/8 4+ 1211 26.05 £+ 1.57 0.011
Difference in axial lengﬂ'i 0.57 £ 0.17 064 014 0.015 0.58 4+ 0.08 0.4 £ 0.15 0.023
Spherical equivalent (D)
Baseline 675+ 15 6754+ 156 =0.05 6.63 L+ 1.56 667 £1.73 =0.05
2 years 7.0+ 0.5 7.2 4+ 075 0.028 7124+ 1.83 7.32 L 1.87 0.027
Photopic pupil diameter
Baseline 39405 =0.05 3.8 L+ 057 =05
2 years b+ 04 <1001 a0 £ 07 <0071
Mesopic pupil diameter
Baseline 48406 =0.05 48 £ 05 =05
2 years 6.9 4+ 0.6 <1001 08 + 06 <0001

* Signifikante Pupillenvergrosserung mit Atropin: 206% to 286%




ATropIN (1% vs0.5% vs 0.1% vs 0.01%) ATOM 2 Study

Axial length (mm)

1 1| Anderung der Achsenlange iber 36/60 Monate

& f
o
2 Ortho-K Schweiz:
0.059mm/year
o =< 0.18mm
o e 12 '8 24 30 s a2 48 54 60

e Placebo(ATOM1) —8—AQ001% —8—AQ01% —O—AO0S5% —&—At‘O%(ATOMi)J

Chia et al.: Ophthalmology 2016




ATropIN (1%vs 0.5%vs 0.1%vs 0.01%)  ATOM 2 Study

A Review of Current Concepts of the Etiology and

. ¢ AMERICAN ACADEMY
Treatment of Myopia

§ OF OPHTHALMOLOGY®

Jeffrey Coaper, M5, 0.0, FAA.0. and Andrei V. Tkatchenko, MD., FhD.

FIG. 10.

Changes in Axial Length and Spherical
Equivalent (SE) Over 2 Years of Time

06

38 A1
4 - .
. 28 27

- e

,‘ v

.0#% Atro

+ Axial Length (mm )
= SE (D) calc from AL
SE from cyclo (D)

Changes in AL and SPH EQ after 2 vears of treatment. Figure 10 depicts the changes in axial length in millimeters (yellow bars going up): spherical equivalent in diopters calculated from the

derived from the ATOM 1 study for atropine 1% and placebo and ATOM 2 for atropine 0.01%, 0.1%, and 0.5%respectively,It is readily apparent that there is no real difference between axial

length measurements after 24 months between placebo and atropine 0.01%; moderate changes with atropine 0.1% and 0.5%; and dramatic changes with atropine 1% (vellow bars). However, the

effect of atropine 0.01% and atropine 1% is not nearly as great as the concentration differences.




Was lernen wir daraus ?

Dosis, Dosis, Dosis !

Hemmung der Myopie Progression (SE)

— —

Hemmung der axialen Lange (AL)




Atropin 0.05% vs 0.025% vs 0.01% (LAMP Study)

P%
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Low-Concentration Atropine for Myopia
Progression (LAMP) Study

A Randomized, Double-Blinded, Placebo-Controlled Trial of
0.05%, 0.025%, and 0.01% Atropine Eye Drops in
Myopia Control

Ophthalmology  Volume 126, Number 1, January 2019

Jason C. Yam, FCOphthHK, FRCS(Edin)," Yuning Jiang, MMED," Shu Min Tang, PhD,’

Antony K.P. Law, MSc," Joyce J. Chan, MRCSEd(Ophth),” Emily Wong, MBChB, MRCS(Edin),’

Simon T. Ko, FCOphthHK, FHKAM(Oph),” Alvin L. Young, MMedSc(Hons), FRCOphth,"

Clement C. Tham, FCOphthHK, FRCOphth,' Li Jia Chen, MRCSEd(Ophth), PhD,"'~ Chi Pui Pang, DPhil’



Atropin 0.05% vs 0.025% vs 0.01% (LAMP Study)

D45
E ﬂm =
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L
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Figure 3. Change in axial length (AL) in treament groups across dme.
m = mrvth.

It should be noted that the difference of AL canges
between the 0.019% atropine and placebo groups in our

study also was not significant, which was consistent with
the AL results of ATOM 2. The efficacy of 0.01%




Ortho-Keratology und Sicherheit

AMERICAN JOURNAL
oFOPHTHALMOLOGY®

Myopia Control in Children through Refractive Therapy
Gas Permeable Contact Lenses: Is it for Real?

Bruce H. KofflerEd James J. Sears
Am J Ophthalmol. 2013 Dec;156(6):1076-1081.e1. doi: 10.1016/.aj0.2013.04.039.

Conclusions
Studies show that the use of orthokeratology is a safe and efficacious nonsurgical treatment for myopia and

that it is capable of slowing axial elongation, making it an effective myopic treatment for children.




Ortho-Keratologie

Kontrollierte Verformung der kornealen Topographie
zur temporaren Korrektur der Ammetropie (z.B. Myopie)

Corneal shape prior 1o
Orthokeratolgy

Corneal shape afler
Orthokeratology




OPO OPHTHALMIC & PHYSIOLOGICAL OPTICS ot |
THE JOURNAL OF THE COLLEGE OF OPFTOMETRISTS e S

Dphthalmic & Physiological Dptia 55N 12755408

Safety and efficacy following 10-years of overnight
orthokeratology for myopia control
Takahiro Hiraoka' ([, Yasuo Sekine?, Fumiki Okamoto', Toshifumi Mihashi' and Tetsuro Oshika’

‘Faculy of Medicine, Departmem of Dphthalmoigy, Unversty of Tsukuba, Bharaks, and 2 Kashiva Eye Chinec, Chiba, lapan

Citati on infomat on: Hisaoka T, Sekine ¥, Okamoto F, Mhah T & Oshika T. Safety and effiaoy folowing 10-4peas of overmght arfiokeratology
for rroqa control. Ophiralmic Physial Ot 201 8; 38: 281-289. htpsdol ang 10,1 1 11 fapo. 1 2460

. [n conclusion, the present findings showed that OK
treatment was effective in slowing myopia progression over

a 10-year treatment period and demonstrated a clinically

acceptable safety profile among patients between the ages
of § and 16 years. Patients undergoing OK treatment do
not need to wear any vision-correction aids during day-

Sphearical equivalent refractive emor (I
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Figure 1. Changes over tirme i mamifest & Facton for the 0K and 5CL groups. OF, arthake mtalogy, SCL, soft contact bens. *Statistally sqnifican
differences mmpared to the baelne walie by hie Bonkemni pastho test. TStatisticaly sonificant differendes between sucoessive yeans by the Boe-
fermani post-hoc test.



Optom Vis Sci. 2018 Jan;96(1):43-47. doi: 10.1087/0PX.0000000000001315.

Effect of Orthokeratology on Axial Length Elongation in Anisomyopic Children.

Zhang Y Chen Y.

TABLE 2, Axial length and axial length elongation in the anEomyopic
arthokeratology group gmean/s + SO)

More myopic  Less myopic
gyes(n=49) eyes(n=49) P

TABLE 4. Axial length and axial length elongation in the anisomyopic

spectacle group @pean/k + SO

More myopic  Less myopic
ees(n=49) eyesin=43) P

Baseline axial length (mm) 2533+ 087 24.61 £ 086 <0001
2636+ 086 24.73+084 <0001

2=y aial length (mm) 2842+ 0097 2486+0.89 <0001

1+ axial length (mm)

Baseline axial length (mm) 2532+ 0.7% 2459+ 0.87 <0001
25.57+0.83 2483+082 <0001
25.79+090 25.01+078 <0001

14y axial length (mm)

2+ alal length (mm)

1+ axial elongation (mm)* 0.03 0.10 <0001
2+ axial elongation (mm)* 0.08 020 001

*Rxial elongation data are presented & median values.

1+ avial elongation (mmJ* 0.24 0.22 26

2+ axial elongation (mm)* 0.46 043 a2
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Der Ophthalmologe

Empfehlungen bei progredienter
Myopie im Kindes- und
Jugendalter

Stellungnahme von DOG und BVA. Stand
Dezember 2018

tes Atropin in einer Konzentration von
0,01 % die Myopieprogression signifikant
mindert. Das Ausmafd der Progressions-
minderung liegt bei bis zu 50 %. Das Si-

Vergleichbare progressionsmindern-
de Effekte von bis zu 50% werden der
Orthokeratologie nachgesagt [28-30].




Ortho-Keratologie und MK | 28R JoSmar.

Orthokeratology-Associated Infectious Keratitis in a
Tertiary Care Eye Hospital in Hong Kong

Tommy C.Y. Chan, Emmy Y.M. Li, Victoria W.Y. Wong, Vishal JhanjifF8 =
Hong Kong Eye Hospital, Hong Kong SAR, China; and Department of Ophthalmology & Visual Sciences, The
Chinese University of Hong Kong, Hong Kong SAR, China

Am J Ophthalmol. 2014 Dec;138(6):1130-1135.e2. doi: 10.1016/.aj0.2014.08.026. Epub 2014 Aug 23.

Infection. 2017 Dec;45(6):727-735. doi: 10.1007/15010-017-1023-2. Epub 2017 May 22.

Infectious keratitis and orthokeratology lens use: a systematic review.
Kam KW', Yung W?, Li GKH'#, Chen LJ'2, Young AL®*.

173 Falle* (>85% vor 2010)

Fallreporte und -serien 2002 — 2010/16
0.77 Falle / 1°000 Px**

Optom Vis Sci. 2013 Sep;80(9):937-44. doi: 10.1097/0PX.0b013e31825cacqz.

The risk of microbial keratitis with overnight corneal reshaping lenses.
Bullimore MA', Sinnott LT, Jones-Jordan LA.




AMERICAN ACADEMY (Eve & Conbaa Leng 201844 330-334)
OF OPHTHALMOLOGY®
ARTICLE

OPEN

Level of Compliance in Orthokeratology

Jiang Jun, mD.,, Bian Zhiwen, mD, Wang Feifu, Mb_ 0.0, Lian Lili, mn, and Lu Fan, MD, 0.0

Conclusions: The level of compliance with ortho-k lens wear in Mainland
China 1s not high, necessitating ECPs to stress to patients the details of wear
and care behaviors, especially avoiding exposing lenses to nonsterile
solution. Improving monitoring of follow-up visits, particularly within the
first 9 months of wearing ortho-k lenses, 1s needed.




Spielt die Ortho-K Anpassqualitat eine Rolle ?

China, July 2018
OK “fitting rally”, 5 Kliniken in 3 Wochen
150-300 Patienten pro Tag !
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Refraktion und Kontaktlinsen

Dr. med. Albert Franceschetti

Prasident der Kontaktlinsenkommission der Schweizerischen Ophthalmologischen Gesellschaft, Meyrin

Myopie ist weltweit ein ernsthaftes Problem. Zwei Behandlungsmethoden gelten
als wirksam. Bei weichen Kontaktlinsen gibt es drei Fehler, die es zu vermeiden

D D U gilt.
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Schlaglicht der Schweizerischen Ophthalmologischen Gesellschaft

Refraktion und Kontaktlinsen

Dr. med. Albert Franceschetti

Prasident der Kontaktlinsenkommission der Schweizerischen Ophthalmologischen Gesellschaft, Meyrin

Myopie ist weltweit ein ernsthaftes Problem. Zwei Behandlungsmethoden gelten
als wirksam. Bei weichen Kontaktlinsen gibt es drei Fehler, die es zu vermeiden

DDU gilt.

Orthokeratologie darf nur von Fachleuten durchgefiihrt
werden. Bisher wird sie erst von wenigen Optometris-

wendung begrenzt. Daridber hinaus besteht bei dieser
Behandlungsform ein Infektionsrisiko. In orientalischen
Lindern kam es hiufig zu Infektionen, jedoch nur, weil
dort die Hygieneregeln nicht korrekt befolgt wurden,
und die Methode von Nichtfachleuten unsachgemaiss

angewendet wurde.
~Heruns Ningegen werden die Ty gienevorschrifen

Allgemeinen beachtet und Anweisungen der Fachleute
Albert Franceschetti besser eingehalten. Uberdies sind Optometristen, die
diese Behandlungsmethode anbieten, seridse Fachper-
sonen. Zudem verfigen die heutigen Kontaktlinsen tiber
eine hohe Sauerstoffpermeabilitat, wodurch die Horn-
haut ausreichend mit Sauerstofl versorgt wird.




,Microbial Keratitis with Ortho-K*

0.77 cases / 1‘000 Px

Cptom Vis Sci. 2013 Sep;90(8):337-44. doi: 10.1097/0PX.0b013e31829cac3z.

The risk of microbial keratitis with overnight corneal reshaping lenses.
Bullimore MA', Sinnott LT, Jones-Jordan LA.

,Serious Adverse Events After

Cataract Surgery“
42.08 cases / 1‘000 Px

5 NIH Public Access

égr Author Manuscript
Figure | Acute-onset postoperative endophthalmitis (note the sutured corneal "‘fEV’“\S'ZA

wound and hypopyon). Published in final edited form as:
Curr Opin Ophthalmol. 2012 May : 23(3): 219-225. doi:10.1097/ICU 0b013¢3283524068.

Clinical Ophthalmology
3

Endophthalmitis: state of the art

i he Fllowing Dove Press fourral Joshua D. Stein, MD, MS
Department of Ophthalmology and Visual Sciences, University of Michigan Medical School

Serious Adverse Events After Cataract Surgery




OPO OPHTHALMIC & PHYSIOLOGICAL OPTICS ot |
THE JOURNAL OF THE COLLEGE OF OPFTOMETRISTS e S

Dphthalmic & Physiological Dptia 55N 12755408

Safety and efficacy following 10-years of overnight
orthokeratology for myopia control
Takahiro Hiraoka' ([, Yasuo Sekine?, Fumiki Okamoto', Toshifumi Mihashi' and Tetsuro Oshika’

‘Faculy of Medicine, Departmem of Dphthalmoigy, Unversty of Tsukuba, Bharaks, and 2 Kashiva Eye Chinec, Chiba, lapan

Citati on infomat on: Hisaoka T, Sekine ¥, Okamoto F, Mhah T & Oshika T. Safety and effiaoy folowing 10-4peas of overmght arfiokeratology
for rroqa control. Ophiralmic Physial Ot 201 8; 38: 281-289. htpsdol ang 10,1 1 11 fapo. 1 2460

. In conclusion, the present findings showed that OK
treatment was effective in slowing mvonia progression over

a 10-year treatment period and demonstrated a clinically
acceptable safety profile among patients between the ages
of § and 16 years. Patients undergoing OK treatment do
not need to wear any vision-correction aids during day-
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Figure 1. Changes over tirme i mamifest & Facton for the 0K and 5CL groups. OF, arthake mtalogy, SCL, soft contact bens. *Statistally sqnifican
differences mmpared to the baelne walie by hie Bonkemni pastho test. TStatisticaly sonificant differendes between sucoessive yeans by the Boe-
fermani post-hoc test.



Ortho-Keratologie

fifth :‘;F — []'..Hﬁ?}:ﬂ ‘rtﬂﬁ There were no E-it"'i’t'I‘.t' cnmpli-ca;:inﬂﬁ
throughout the study period.

Concusions. The current S-year follow-up study indicated that
OK can suppress axial length elongation in childhood myopia.
(Invest Opbthalmol Vis Sci. 2012;53:3913-3919) DOI:
10.1167/iovs.11-8453

Sicher und effizient (Hiraoka et al.: IOVS 2012)
Keine KL oder Brillen tagstber

Keine Pupillengrosse, Pupillendynamik oder
Akkommodationsveranderungen

Maximaler Effekt aller KL Therapien auf die Hemmung
des Achsenlangenwachstums

Kinder sind sehr gut fur Ortho-K geeignet



Three years experience of myopia control
with contact lenses in Berne

pav©”
Alexander Meyvenberg (MD) !, Michael Bartschi (PhD) 2, Marc Fankhauser (BSc) 12 10\-1
! Augenérzte am Bollwerk Bern, dr.meyenberg@augen-arzt.ch SoG’S
2 Eyeness AG Bern, mbaertschi@eyeness.ch
Table 1.

Patient demographics and annual changes in refraction and axial length of age and caucasian ethnicity correlated study groups

e ot bt G

Eyes / patients (n) 14/7 13/7 27/14
Females / males (n) 4/3 4/3 5/9

Age mean + 5D (years) 123124 12219 121+15
Moderate or high myopic parents (%) 57 86 71
Follow-up mean £ 5D (days) 604.5  180.0 744.5182.6 595.7 £ 154.9
SE refractive error at first visit, mean 5D (D) -2.841+1.510 -4,212£1.720 -2.949 £1.333
Annual change of SE refraction error, mean 1 5D (D) non available -0.333 0.257 -0.301 £ 0.255
Axial length at first visit, mean £ SD (mm) 24.566 £ 0.997 25,369 +0.965 24,381+ 1.014
Annual change of axial length, mean 1 SD (mm) 0.059 £0.072 0.17540.081 0.131+0.094

+ + - -



Three years experience of myopia control
with contact lenses in Berne 08
1%

Alexander Meyenberg (MD) i, Michael Bartschi (PhD) ¢, Marc Fankhauser (B5c) 1+ 10\'

1 Augendrzte am Bollwerk Bern, dr.meyenberg@augen-arzt.ch SOG’S
2 Eyeness AG Bern, mbaertschi@eyeness.ch

Results

138 eyes of 71 patients between the age of 7 and 18 years, mean 12.9 £ SD 2.1 years, were included, 12 patients (7 females, 5
males) choosing otho-k contact lenses, 14 patients (9 females, 5 males) bifoc-soft contact lenses, 45 patients (17 females, 28
males) spectacles. Full data sets including valid optical biometry measures were availabe for 24 eyes of the ortho-k group, 27 eyes
of the bifoc-soft group, 87 eyes of the glasses group, respectively. Follow-up was 139 to 883 days, mean 520.8 £ SD 203.4 days.
Contact lens fitting was successful in 92% of cases, all without complications during the follow-up period.

Conclusions

Ortho-k and bifocal silicone-hydrogel contact lenses showed a high level of safety for children and youths. Ortho-k contact lenses
are a promising strategy to reduce myopia progression.




Weiche Eintages Kontaktlinsen

" - M ISIght (COOPER Vision) “Dual-Focus Lens”
./
Lloyd's Register
—— LRQA

EC CERTIFICATE — FULL QUALITY ASSURANCE SYSTEM

In accordance with the requirements of the Medical Devices
Directive 93/42/EEC and the Medical Devices Regulations 2002, UK
Statutory Instrument 2002 No. 618

Soft (hydrophilic) contact lens products for the control of myopia:

Omafilcon A soft contact lens products for daily disposable wear
Somofilcon A soft contact lens products for dally disposable wear
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A Review of Current Concepts of the Etiology and
Treatment of Myopia

REVIEW ARTICLE

Jeffrey Cooper, M5, 0.0, FA40 and Andrei V. Tkatchenko, MDD, PhD.

Treatment ¥ieta Cooper
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I= Japanese Journal of Ophthalmology
September 2018, Volume 62, Issue 5, pp 537-543 | Cite as

@ Effect of spectacle lenses designed to reduce relative
peripheral hyperopia on myopia progression in Japanese
children: a 2-year multicenter randomized controlled

trial

Authors Authors and affiliations

Hiroyuki Kanda, Tetsuro Oshika, Takahiro Hiraoka, Satoshi Hasebe, Kyoko Ohno-Matsui, Satoshi Ishiko, Osamu Hieda,

Hidemasa Torii, Saulius R. Varnas, Takashi Fujikado

Conclusion MyoVision (Zeiss)

The results of this clinical trial could not verify the therapeutic effect of MyoVision for slowing

down myopia progression in Japanese children. Additional studies are needed to design lenses

that can reduce peripheral hyperopic defocus individually and to examine the effectiveness of

these lenses in preventing myopia progression.



DIMS LENS [ MyoSmart ]

I RIRDNA] www.THEyeOptical.com

\u'VV




# The Hong Kong Polytechnic University > Media > Media Releases

Media Releases

2018.04.18
Spectacle lens designed by PolyU slows myopic progression by 60%
and stops in 21.5% of children

A specially designed spectacle lens developed by The

3 Sewgred A0 Latie W3 ¢NECS rely CONCIOIG RTPOPUC PrOGTEISaaN

Hong Kong Polytechnic University (PolyU) was found to *’-’-51*“"“-'”';‘*3"‘-‘Fijf’: ;

have slowed down myopia progress by 60% in o
participating children, and 21.5% of them had their ¥ “_7
myopic progression halted completely. This lens will be g, . S
launched in summer this year, offering a non-contact, —eaLh { P e e

spectacle lens solution to myopic children. ; ¢4 =1

The Defocus Incorporated Multiple Segments (DIMS)

Table 1 Table 2

Changes in Cycloplegic auto-refraction in SER (D) Changes in axial length (mm)

Mean £ SD DIMS (n=79) Control (n=81) Mean diff + SE Mean + SD DIMS (n=79) Control (n=81) Mean diff + SE
(p value) (p value of unpaired t-test )
6-month -0.13 +£0.30 -0.37+0.34 -0.24 £0.05 6-month 0.03+0.13 020+0.10 0.16 £ 0.02
(<0.0001%%5*) (<0.0001%*%%)
12-month -0.17 £0.47 0.55+0.38 -0.38 £0.07 12-month 0.11+0.15 032+0.16 0.21+0.02
(<0.0001%**x*) (<0.000 ] ****)
18-month -0.31 £0.50 0.72+0.49 -0.42 +0.08 1 8-month 0.15+0.18 043+0.19 027+0.03
(<0.0001%***) (<0.000 ] ****)
24-month -0.38 £0.53 -0.93 +0.58 -0.55 £0.09 24-month 0.21 +£0.22 0.53+0.24 031+£0.04
(<0.000 1 ***%) (<0.0001%*%%)




Atropine AND Contact Lenses

Wirkungs Effekt Einfachheit Medikam | Optische Rebound Zulassu
weise nachge | der entose Nebenwir | Effekt nach ng (zur
wiesen | Anwendung Nebenwi | kungen Absetzten chron.

rkungen Anwend
ung)

+/-

Chronische

Atropin Muscarin- + bis +/-
0.01% - antagonist Atropin Atropin Atropin 0.01% .
9% 0.01% 0.01% bis Medikamenten
? bis +/- 0.05% - bis - - gabe
0.05% mit KS (BAC Atropin 0.5%
| e )
" bis . bis 1% Unvertraglich-
++ Atropin .
Atropin 0.5% bis 1% keit
0.5% bis
1%
Kontakt-  Korrektur + +/- + =
linsen des Ortho-K Ortho-K Ortho-K (< 14 jahrig) Handhabung
zentralen (Peroxid) Kontaktlinse
und (+/-) M +
peripheren MiSlght MiSight MiSight > 16 jahrig Sicherheit
Defokus o .- . . Kosten
PDMCL PDMCL PDMCL + PDMCL PDMCL
PDMCL

(Peroxid)




Syngergie: Atropin UND Kontaktlinse

I Japanese Journal of Ophthalmology
September 2018, Volume 62, Issue 5, pp 544-553 | Cite as

@ Additive effects of orthokeratology and atropine 0.01%
ophthalmic solution in slowing axial elongation in
children with myopia: first year results

Authors Authors and affiliations

Nozomi Kinoshita =], Yasuhirc Konno, Naoki Hamada, Yoshincbu Kanda, Machiko Shimmura-Tomita, Akihiro Kakehashi

Results

A total of 40 consecutive subjects (20 subjects in the combination group and 20 in the
monotherapy group) were followed for 1 year. The increase in axial length over 1 year was 0.09

+ 0.12 mm in the combination group and 0.19 + 0.15 mm in the monotherapy group (P =
0.0356, unpaired f test).

Conclusion

During the 1-year follow-up, the combination of OK and atropine 0.01% ophthalmic solution

was more effective in slowing axial elongation than OK monotherapy in children with myopia.
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Syngergie: Atropin UND Kontaktlinse

Yes OAl
0.125%
atropine
No OK1
<6D
0.025%
atropine
Mygpic No OK2
OK lens L
wearers Yes — OA3
0.125%
atropine ' '
No — OK3
0.025%
atropine

Figure 1. Treatments and groupings of subjects (OK—orthokeratology; OA—orthokeratology + atropine).



Syngergie: Atropin UND Kontaktlinse

Table 1. The effect of 0.125% and 0.025% atropine on orthokeratology (OK)-treated patients with
spherical equivalent <6 D.

Atropine (0.125%) Atropine (0.025%)
Yes (OA1) No (OK1) p-Value Yes (0OA2) No (0OK2) p-Value
(N =20) (N =26) (N =20 (N =20
Age 106+12 102+17 >0.05 104+ 1.3 103+ 14 >0.05
Female: male * 1:1 1:1 1:1 1:1
Axial length (mm)
Baseline 24124128 2432+ 153 =0.05 2408+131 2419+ 124 =0.05
2 years L& s = ' 0.042 e o 0.031
Difference in axial length 0.55 +0.12 0.58 4+ 0.09 0.022 0.65 + 0.18 0.83+0.16 0.029
Spherical equivalent (D)
Baseline 425+ 1.75 4254125 =0.05 4534123 463+ 1.35 =0.05
2years 475+ 0.75 48405 0.041 483+1.12 513+ 156 0.039
Accommodation
Baseline 162+ 3.1 167 £ 34 >0.05 163+ 3.2 165+ 34 =0.05
2years 42427 163+ 3.2 <(.001 46+ 1.56 164 £+ 3.2 <0.001

» Zusatzlicher positiver Effekt in 3 von 4 Gruppen




Syngergie: Atropin UND Kontaktlinse

Table 2. The effect of 0.125% and 0.025% atropine on orthokeratology (OK)-treated patients with
spherical equivalent >6 D.

Atropine (0.125%) Atropine (0.025%)
Yes (0OA3) No (OK3) p-Value Yes (0A4) No (0K4) p-Value
(N =24) (N =29) (N =20) (N =20
Age 110+18 108+ 18 >0.05 10.8 + 1.2 109+ 1.3 >0.05
Female: male * 1:1 1.07:1 1:1 1:1
Axial length (mm)
Baseline 2521+135 2529+ 178 >0.05 2528 4+153 2565+ 167 =0.05
2years v e 3 0.021 L = Y | 0.011
Difference in axial length 0.015 0.58 £+ 0.08 04 +0.15 0.023
Spherical equivalent (D)
Baseline 675+ 15 675+ 15 >0.05 6.63 £ 1.56 6.67 £ 173 >0.05
2years 70+05 7.2+075 0.028 7.12 £ 1.83 7.32 + 187 0.027

Accommodation

Baseline >0.05 >0.05
2years 38129 159+ 38 <(.001 394201 16.6 +£ 29 <0.001

e Zusatzlicher positiver Effekt in 3 von 4 Gruppen

* Signifikante Reduktion der Akkommodation von 16D auf 4D



Syngergie: Atropin UND Kontaktlinse

Table 2. The effect of 0.125% and 0.025% atropine on orthokeratology (OK)-treated patients with
spherical equivalent =6 D.

Atropine (0.125%) Altropine (0.025%)
Yes (OA3) No (OK3) p-Value Yes (OA4) No (OK4) p-Value
(N = 24) (N =29) (N = 20) (N =20)
Age 11.0+ 1.5 10.8 &+ 1.8 =0.05 10.8 + 1.2 10,9 + 1.3 =0.05
Female: male * 1:1 1.07:1 1:1 1:1
Axial length (mm)
Baseline 2521 4135 2529 4+ 1.78 =0.05 2528 £ 1.53 2565 £ 1.67 =0.05
2 years 25784+ 146 2593 4 1.94 0.021 2586+ 121 26.05 £ 1.57 0.011
Difference in axial lenglh 057 £ 0.17 064 &£ 014 0.015 0.58 4 0.08 0.4 £ 015 0.023
Spherical equivalent (D)
Baseline 675+ 15 6754+ 15 =0.05 6.63 4 1.56 667 =173 =0.05
2 years 7.0+£05 7.2+ 075 0.028 7124 1.83 7.32 &£ 1.87 0.027
Photopic pupil diameter
Baseline 39405 =0.05 3.8 L+ 057 =05
2 years b+ 04 <1001 a0 £ 07 <0071
Mesopic pupil diameter
Baseline 48406 =0.05 48 £ 05 =05
2 years 6.9 4+ 0.6 <1001 08 + 06 <0001

* Signifikante Erweiterung der Pupille mit Atropin: + 135% to 256%
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Refraktion und Kontaktlinsen

Dr. med. Albert Franceschetti

Président der Kontaktlinsenkommission der Schweizerischen Ophthalmologischen Gesellschaft, Meyrin

Myopie ist weltweit ein ernsthaftes Problem. Zwei Behandlungsmethoden gelten

b Ubersicht

Myopie-Progression: Aktueller Stand der Forschung

Michael Bartschi, Bem

als wirksam. Bei weichen Kontaktlinsen gibt es drei Fehler, die es zu vermeiden

'D D U gilt.

Epidemiologie

Weltweit liegt die Pravalenz der Myopie
bei 10-30% in Oweanien, Afrika und
Sodamerika, bei 30-40% in Europa,

verbrachte Zeit¥'® oder Exposition be-
stimmeer Wellenlangen'<19), der refraktive
Fehler (peripherer Defolus®? und Ak-
kommeodation / Konvergenz™) und der
Aushildungsgrad 2*

In der Entwicklung/Erprobung be-
findliche refraktive oder visual-therapen-
tische Verfahren:
— Brillenglaser
MyoVision)

(MyoSmart  und




Einzeldosen Atropin in CH ?

 Bichsel Laboratorium Interlaken

oder

 TopPharm Apotheke Meyer Sursee



Myopie Progression ist:

Was haben wir bisher gelernt ?

Multifaktoriell und stark altersabhangig

Potentiell pathologisch bei wachsendem Auge

Evidence based and klinisch erprobte effektive
Strategien/Therapien sind verfligbar

Sonnenlicht hilft vor allem wahrend der Emmetropisierungs-
Phase, sehr schwache/keine Korrelation zur Hemmung bei
bereits bestehender Myopie

Optimale Sonnenlicht/Outdoor Zeit zwischen 8 bis 14 Uhr
Mobiltelefone sind weniger kritisch als erwartet

Kombination von schwach dosiertem Atropin und KL zeigen die
besten Studienresultate



Zusammenfassung / Take Home

Starte frih/ jung und konsequent !
Informiere Kind und Eltern neutral und Evidenz basiert

Wahle die richtige Therapie abhangig vom Alter, der aktuellen
Myopie, der Progressionsrate und den Fahigkeiten und
Winschen der Eltern und des Kindes

Passe und kombiniere die Therapiestrategies uber die Zeit an
!

Kooperation von Ophthalmologe und Optometrist ist wichtig




Abstimmung:

Werden Sie Myopie Management in
Zukunft anbieten ?

A. Ja, mehr als vorher
B. Ja, aber weniger als vorher

C. Nein

D. Weiterhin unsicher



Herzlichen Dank

Wellness fur lhre Augen.
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