Myopie-Management

Strategien die Myopie zu kontrollieren,

statt (nur) zu korrigieren.

Dr. Michael Bartschi Dr. Fabian Conrad

Ph.D. (Biomedicine), FAAO, FEAOO Ph.D.
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Offenlegung

Keine kommerziellen oder personlichen Interessen oder
Konflikte mit irgend einem Produkt oder einer Firma

welche in diesem Vortrag erwahnt wird.
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L ernziel

Die Beantwortung der folgenden Fragen:
- Was ist eine Myopie Epidemie und gibt es sie tiberhaupt ?
- Was sind die Griinde und Folgen von Myopie Exzess ?
- Welche MalRhahmen wirken gegen eine Myopie Progression ?

- Wie integriere ich Myopie-Management in meine Praxis / in meine interdisziplinare

Kooperation mit Ophthalmologen*Innen ?
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Hande Hoch !

Betreiben Sie Myopie Management ?

A. Ja, regelmassig

B. Gelegentlich oder selten

C. Nein!

D. Was ist Myopie Management ?
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Publikationen per Anfang Oktober 2019

&= NCBI Resources ¥} How To (¥

Pme'Ed-gﬂb' PubMed myopia control |

o o odicine Create RSS Create alert Advanced
Article types Format: Summary ~ Sort by: Most Recent ~ Per page: 20 ~ Send to ~
Clinical Trial

Review

Customize ... Best matches for myopia control:
Text avallability Myopia Control: A Review.

Abstract Walline JJ et al. Eye Contact Lens. (2016)

Free full text Current approaches to myopia control.

Full text Leo SW et al. Curr Opin Ophthalmol. (2017)
Publication dates We are being myopic about myopia control.

5 years Orr JB et al. Cont Lens Anterior Eye. (2016)
Custom range... Switch to our new best match sort order
Species

Fumans Search results

Other Animals

Items: 1 to 20 of 3295 Page 1 | of165 MNext> Last>>
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Mythen vs. Fakten

T

Die Jungfrau und das Einhorn
Erfurter Einhorn-Altar
Anfang 15. Jhr n. Chr.

Ur-Ochse, 6. Jhr v. Chr.
Porta d‘Ishtar
Babylon, Pergamon

nthalmic



Myopia-Management
Kontrollierte Anwendung praventiver Massnahmen zur

nachhaltigen Hemmung des Langenwachstums des Auges

zwecks Minimierung krankhafter Folgeschaden.
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Epidemie, Pravalenz und Evidenz

Epidemie: Substantiv, feminin [die]
das Auftreten einer ansteckenden Krankheit in einem bestimmten begrenzten Verbreitungsgebiet (wobei
eine grofRe Zahl von Menschen gleichzeitig von der Krankheit befallen wird). WAS und WO ?

Pravalenz: Substantiv, feminin [die] MEDIZIN
Rate der zu einem bestimmten Zeitpunkt oder in einem bestimmten Zeitabschnitt an einer bestimmten
Krankheit Erkrankten (im Vergleich zur Zahl der Untersuchten). WANN und WIE HAUFIG ?

Evidenz: substantiv, feminin [die]
1a. BILDUNGSSPRACHLICH
[ohne Plural] das Evidentsein; unmittelbare und vollstandige Einsichtigkeit, Deutlichkeit, Gewissheit

1b.
unumstoBliche Tatsache, faktische Gegebenheit BEWEIS / NACHWEIS ?

3. MEDIZINePHARMAZIE
empirisch erbrachter Nachweis der Wirksamkeit eines Praparats, einer Therapieform o. A.
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THE IMPACT OF MYOPIA
AND HIGH MYOPIA

Globale Myopie Pravalenz

Univarsity of Maw Scuth Wales, Sydney, Austrdia
1618 March 215

el Results: Myopia - Now and in 2050

M Mumbers of Myopes  «ie Myopia prevalence (%)
@ 5000 5230 60

WMyopia prevaenca (%)
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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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Anteil Brillentréger in Deutschland (Allensbach Untersuchungen)

40 I

a5 1 vor 1940 | nach 1940
@ g geboren ! geboren
Deutschland bleibt Brillenland. 40,1 Millionen Menschen (ab 16 Jahren)

tragen hierzulande eine Brille, also fast zwei Drittel der erwachsenen
Bevolkerung. Diese Zahl ist seit rund 15 Jahren konstant hoch. Auffallig
stieq jedoch der Anteil der Brillentrager bei den 20- bis 29-Jahrigen an.
Waren es 2008 noch 26 Prozent, sind es jetzt 32 Prozent. 1954 lag die
Quote bei nur 11 Prozent. Zu diesen Ergebnissen kommt die soeben

veroffentlichte ,Brillenstudie” des Instituts fr Demoskopie Allensbach, die  Saea sona: 1o g0 hen:

vom Kuratorium Gutes Sehen (KGS) in Auftrag gegeben wurde. 1968 - 1989: 21 - 29 Jahre
v 1 - I 1991 -2014: 20 - 29 Jahre
|
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Quelle: Pressemitteilung Kuratorium Gutes Sehen eV (2015) und aus Leserbrief Prof. Wesemann, Ophthalmologe (05-2018) @
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Myopie Progression 1867

Dr. med. Hermann Cohn, Breslau 1838-1906
Mit Erlaubnis aus Vortrag von Dr. Hakan Kaymak, DOC 2017

vl X1

Curvertafel shor de Jusabme der myspinchen Schuler vee Classe
v Clusse @ 24 deutschn Symmanen wnd Roalschules
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-1.5 --> -6dpt in 5 Jahren
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° AMERICAMN ACADEMY Eye & Contact Lens * Volume 44, Number 4, July 2018
OF DPHTHALMOLDGY®

REVIEW ARTICLE

Klinische Evidenz -

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

Jeffrey Cooper, M5, 00, F440 and Andrei V. Thatchenko, svo. pd

* Myopische Makulopathie (Degeneration)

* Ablatio/Amotio Retinae

o Katarakt

e Glaukom

SER =-4.5 /- 5.0 dpt (eyeness 2019) *&5
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Risiko (Odds) Ratio o

[ |
A Aewiew of Curmen Concepls of the Elmlnl]'.- arkl
Treatment of kyopia

Jie Cape & 1ad el Sidivn 7 Flaniwmde. wo =

Fitted Power Regression for
Myopic Maculopathy and Retinal Detachment

8 - Regression Formula: OR = 1 + A (-Ref)®
O Maoulopatiey dats

Makulo-
_ pathie

Odds Ratio (OR)
100
1

Ziel Myopie
Korrektur < 4D

Amotio
o _ Retinae

!
-8.0 -10 15

J. Cooper and A. V. Thaichenko Eye & Coniact Lens * Volume 44, Number 4, July 2018 Jo
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Ophthalmology *

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

Vol. 125ﬁ8iE'1239'50i Auc_yust 2018

Pei-Chang W, MDD, PhRD," Chueh-Tan Chen, MS,' Ken-Kwo Lin, MDD ,? Chi-Chin Sun, MD. PhD.?
Chien-Neng Kuo, MD.” Hsiu-Mei Huang, MD,' Yi-Chich Poon, MD,’ Meng-Ling Yang, MD,?

Chau-Yin Chen, MD ., * JowuChen Huang, MD.* Pei-Chen W, MD * I-Huwi Yang, MI 2" Hin-Ju Y, MD,!
Po g Fang D va-Ling Tsai, DDS.” Shie-Ti Chiow, PhID, 7% * Yi.Hsin Yang, PhD"*

,Currently, myopia maculopathy is the leading cause

of blindness in Taiwan, Japan and China.”

Ophthalmology, 2018
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Alters abhangige Myopie Progression

Sankaridurg und Holden: Eye 2014
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,In most of our participants, Axial Lenght (AL) increases rapidly at younger ages and then WA

@

slowed down and stabilized.” Hou w. et al (cOMET Group). Eye & contact Lens: July 2018; Vol. 44/4, p.248-59 Athalmic




Kausalitat : Multifaktorie!| |

Viele Theorien, haufig kontroverse Resultate !

¢ Genetl k (Wu und Edwards 1999, Morgan und Rose 2005, Foster und Jiang 2014)
¢ U mWG It / DO pam I n (Feldkamper und Schaffel 2003, Jones et al 2007, Rose und Morgan 2008, Pan, Chen et al. 2015, Xiong et al 2017)
 Emmetro PISIEIUNQG (xiang et al 2012, zadnik et al 2015)

 Naharbeilt/ Dlg italisieru NQ (McBrian et al 1993 (), Lin et al 2004, Mutti und Zadnik 2009 (-), Wojciechowski 2011 (+),

Mirshahi et al 2014 (+), Huang et al 2016 (-) )

* Accomodative lag /[ESOPNOIIE (uiazda et ai2004 (), cheng et al 2014 (+), Huang etal 2016 ())

¢ Perl pherer DefO kUS (Smith et al 2005/2013 (+), Atchinson et al 2005 (+), Cagnolati et al 2011(-) )
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Periphere Refraktion

@

Nicht korrigierte Myopie

Myopie mit Myopie-management — Zentrale Abbildung auf, periphere
Abbildung auf oder vor der Netzhaut
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Periphere Refraktion

* Die Refraktion in der Peripherie reguliert die
Emmetropisierung

nthalmic



Akkommodatives Defizit
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Akkommodatives Defizit

» Die Refraktion in der Peripherie reguliert die
Emmetropisierung

« Akkomodatives Defizit fiihrt zu hyperopem
Defokus und daher zu Augenwachstum

v
/ 3 \
.
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Globale Bildqualitat (GRIQ) - SV

Distance

Vision and retinal image quality (RIQ):
RIQ of -0.2 — Excellent Vision
RIQ of -0.5 — Good Vision
RIQ of -0.9 - Satisfactory Vision
RIQ of -1.6 — Acceptable Vision

=
Y-Fleld Angle (40 Degrees)
£ ','-:': ‘
3 4 /
T
s
-
Y-Field Angle (40 Degrees)

X-Field Angle (40 Degrees)
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Globale Bildqualitat (GRIQ) - EDOF

* Die Refraktion in der
Peripherie reguliert die
Emmetropisierung

Augenwachstum

 Akkommodatives Defizit fuhrt

zu hyperopem Defokus und
daher zu Augenwachstum

» Das Auge versucht eine
optimale Bildqualitat auf der
Netzhaut zu erreichen

4 == >
g s $
- / N .
& . /G@’*“‘ .
i @y ) &,\/’7/’{ ?
2 \ ’\\:":/ " g Vision and retinal image quality (RIQ):
, ) \ e RIQ of -0.2 — Excellent Vision
i : 59 : RIQ of -0.5 — Good Vision
RIQ of -0.9 - Satisfactory Vision

RIQ of -1.6 — Acceptable Vision

X-Fleld Angle (40 Degrees)
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Bifocal soft Dual Focus lens (MiSight)

A B
« 3 Studien A I
* 36% / 49% (SE / AL) r
« 39% / 36% (SE / AL) c
« 59% / 52% (SE / AL) 1 ro
. F(T)
« Hypothese: Simultaner 0.00 aorensvp 00
Defokus e —e-SVDthenDF £ B
e -0.25 1 s -
. 2 0.2 1
£ -0.50 °
= .E 0.1
$ 0099 o —a- DF then SVD
:.:; . | | | . g . o | I—Q—SVDIthen DFl
0 5 10 15 20 0 5 10 15 20
A Time (months) B Time (months)
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Einstarken vs. periphere Pluswirkung

Einstarkenlinse Centre Distance MF

Hypothese: Simultaner (peripherer) Defokus und / oder Lag
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Klinische Studien — periphere Pluswirkung

3.00
2.00 ~55% Reduktion
mit ,dual focus*
Design.

-~ 1.00
(]
—
—
2

0.00
O
a.
Q
2 :
= -1.00 ~50% Reduktion uber 2 ~39% Reduktion uiber 3
L Jahre mit kommerzieller Jahre mit kommerzieller
&) MF Linse MF Linse ~34% Reduktion Uber 1

2.00 Jahr mit einem

’ e Control lens e==mCommercial MF Lens exp_erlmentg.llen Design mit
Commercial SV (mould) e |nvestigational AM positiver Starkenzunahme
@===Commercial MF e==Commercial AM Lens (Asia) in der Peripherie
-3.00

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
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* 508 Chinesische Kinder (7-13 Jahre)
» -0.75D bis -3.50D (SE)
e Cyl <0.75D |-
e 4 Test (2x Defokus + 2x EDOF) + SV CL .

* Mehr plus (2.50D vs. 1.50D) nicht besser
* Bessere Ergebnisse bei Kindern welche die it ) | e
Linsen mindesten 6 Tage / Woche tragen I

Optic zone diameter (mm)
Optic zone diameter (mm)

Myopia control with novel central and peripheral plus
contact lenses and extended depth of focus contact lenses:

4

4 3 2 - 0 1 2 3 " ) 4 ) 2 ! 0 ' 2 3
2 year results from a randomised clinical trial oo b clbmmerki
Padmaja Sanka ridurgu , Ravi CBa k:‘lraju .':, Thomas Naduvilath I':, Xia ng Chen a, Rebecca w&ng I_ Figure 1. 2-D plot depicting the power peofile across the optical zone of the test lenses. x- and y- axes represent the optical zone diameter and the
Daniel Tilia", Pauline Xu', Wayne Li', Fabian Conrad', Earl L Smith III* and Klaus Ehrmann ' colours represent the power

'Brien Halden Vision Prstibute, Trhool aof Optometry and Vision Soence, Unwersity of New South Wales, Syonesy, Australia Siate Koy Laboratony of
Ophthalmology, Zhongshan Ophthalmic Centre, Sun Yet Sen University, Guangzhou, China, and A ollege of Optometry, University of Houston,
Houston, LISA
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Studien

mit weichen Linsen
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Verflgbare Starkenprofile (Massenmarkt)

6.00 _
4.00
2,00
e
T =
: 000 ==
o
Q
=
© -2.00
Q
o
-4.00
-6.00

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

Entfernung zum Mittelpunkt (mm
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MiSight 1 day 1

i

// / CooperVision'

2

essilor

" Keep Your Child’s Future

in Focus
. with mMyopiLuX

MYOPILUX

“ the breskthrough spectacie hens that

Produkte

markennévy

INDIVIDUALLY CRAFTED

Menicon

BLCOM

MYOPIA
MANAGEMENT
SILICONE HYDROGEL

..............
00000000000000
oooooooooooooo

+ 75% WATER CONTENT
+ EDOF TECHNOLOGY

MYOSMART

MyoVision™ & 'gA, ’x! 7

2

redlices myopla progression by 30 %
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Individuelle Peripherie?

« Periphere Refraktion:
* Periphere Myopie bei
Emmetropen

 Zunehmende periphere
Hyperopie mit

ansteigender Myopie
* Individuelle Unterschiede
* Individuell versorgen?

M (D)

Horizontal (N=116)

)
* * * * * * * & &
Tempéral | | | | | " Nasal
40 30 -20 -10 0 10 20 30 40
Inferior Eccentricity (degrees) Superior
¢ Emmetropes ® -2D = 4D A 6D
¢ -1D o -3D a 5D v -8D

Atchison et al. (2005, n=96, Vis Res)
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Zusammenfassung

Verschiedene Produkte — on- und off-label
Starke Unterschiede bel den Ergebnissen in den Studien
Effektivitat ist da
* Tragen der Linsen hilft
Probleme bei bilateralen Studien

* Individuelle Erfolgsquote?
* Dropouts

* % Erfolg irrefUhrend?
Individuell besser?
e Periphere Refraktion ist unterschiedlich
* Mehr plus = grolSerer Effekt -> nicht beobachtet
* Individuelles plus = grofRerer Effekt -> (noch) nicht gemacht
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Ortho-Keratology und Sicherheit

AMERICAN JOURNAL
of OPHTHALMOLOGY®

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

Bruce H. Koffled®#, James J. Sears  Am J Ophthalmol. 2013 Dec;156(8):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,

WA,

@

nthalmic




Ortho-Keratologie

Kontrollierte Verformung der kornealen Topographie zur temporaren Korrektur der Ammetropie
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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 hindings showed that OK
N treatment was effective in slowing myopia progression over

2 a 10-year treatment period and demonstrated a chnically
acceptable safety profile among patients between the ages
of 8 and 16 years. Patients undergoing OK treatment do
not need to wear any vision-correction aids during day-

Spherical equivalent refractive emmor (T
1
LEY

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

ferron: post-hoc test. nthalmic




Three years experience of myopia control
with contact lenses in Berne

1024
Alexander Meyvenberg (MD) !, Michael Bartschi (PhD) 2, Marc Fankhauser (BSc) 12 ?_0\-
! 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
otk Bt Geses
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
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Optom Vis Sci. 2019 Jan;98(1):43-47. doi: 10.1087/0PX.0000000000001315.

Effect of Orthokeratology on Axial Length Elongation in Anisomyopic Children.
Zhang Y', Chen Y.

AE Axial lenoth and axial length elongation in the ansamyopic TABLE 4. Axial length and axial length elongation in the anisomyapic

orthokeratology group (nean/ + S0) spectacle group (ean/k + SO)

More myopic  Less myopic More myopic  Less myopic

eyes(n=49) eyes(n=49) P eyes(n=49) eyes(n=439) P
Baseline axial kength (mm) 2533+0.87 2461 +086 <0001 Baseline axial length (mm) 25.32+0.75 24.59+0.87 <0001
1y axial length (mm) 25.36+0806 24.73+084 <0001 1y axial length (mm) 2h7+083 2483+082 <0001
2+ axial length (mm) 2042+0592 24.86+089 <0001 2+ axial length (mm) 25.79+090 2501+0./8 <0001
1 axial elongation (mm)* 003 0.065 (.10 <0001 1+ axial elongation (mm)* 0.24 0.230 )22 26
2+ aial elongation (mm)* 008 0.140 0.20 001 2-y axial elongation (mmJ* 046 0.445 43 a2
*Axial elongation data are presented as median values. *Axial elongation data are presented as median values.

'.l !,
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Three years experience of myopia control
with contact lenses in Berne 08
19?2

Alexander Meyvenberg (MD) !, Michael Bartschi (PhD) 2, Marc Fankhauser (BSc) 12 ?_0\-

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.
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Ortho-Keratologie und MK | ZURICAN JOURNAL,

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 .thmjilZI

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;158(6):.1130-1135.e2. doi: 10.1016/.aj0.2014.08.026. Epub 2014 Aug 23.

Infction. 2017 Dec;45(6).727-735. doi: 10.1007/s15010-017-1023-2. Epub 2017 May 22. *

Infectious keratitis and orthokeratology lens use: a systematic review.
Kam KW'2, Yung W, Li GKH'2, Chen LJ'2, Young AL34,

173 Falle* (>85% vor 2010)

Fallreporte und -serien 2002 — 2010/16
0.77 Falle / 1000 Px**

* Xk

The risk of microbial keratitis with overnight corneal reshaping lenses. A7

Bullimare MA', Sinnott LT, Jones-Jordan LA. ﬂ}
nthalmic

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




Schutzwirkung des intakten Epitheliums

. Inoc Animals Animals
CH St:un-& Started | Completec
Study Stud
I 1 22 15
I1 1

II1

Choo, J.D., (2008) PhD Thesis

th lenses coated with bactena
2041 arep of hacteria
. . ' 2

soaked + drop with Iehs

/
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Hygiene, Anpassung und Nachbetreuung !
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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.
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,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

NIH Public Access
g»é Author Manuscript
Qa,ﬁ’g?‘

Figure | Acute-onset postoperative endophthalmitis (note the sutured corneal
wound and hypopyon). Published in final edited form as:

Curr Opin Ophthalmol. 2012 May : 23(3): 219-225. doi:10.1097/ICU 0b0 13¢3283524068.
:"::;v":':u;‘;:lhwl'tl
Erishne Kishor

Harry W Flynm |¢

. . L Gt Serious Adverse Events After Cataract Surgery \
Endophthalmitis: state of the art P o b Wi,

T i s i b bl Dy Foras e Joshua D. Shln, "D. MS b
=gl Department of Ophthalmology and Visual Sciences, University of Michigan Medical School nthalmic

Clinical Ophthalmalogy
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& AMERICAN ACADEMY Eve & Comtact Lens * Voluome 44, Number 4, July 2018
§ OF OPHTHALMOLOGY*

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.

e, "
#= AMERICAN ACADEMY

¥ OF OPHTHALMOLOGY * Ophthalmology  Volume 126, Number 1, January 2019

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
M~yopia 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’
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ATROPIN : 1% vs 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 with less visual

side effects compared with higher doses of atropine.”

Chia, Lu, Tan: Ophthalmology 2016

1%
ISOPTO"
ATROPINE

STERILE OPHTHALMIC

WWWWW
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ATROPIN : 1% vs 0.5% vs 0.1% vs 0.01% | ATOM 1&2 Study

Change of spherical equivalent
over the 60 months period

nj \
2
5 .o \\\"’ Atropin 0.01% !!
5 -o l_‘l_\
o
W Kein
§ 42 Initial Effekt
= Effekt ca. 0.8 D
w14
1.6 e
181 Rebound ! S~
_—
2 - =
0 6 12 18 24 30 36 a2 a8 S4 60

Month

L—a— Placebo(ATOMY) —@— A 0.01% —@— A 0.1% —@— A 0.5% —viv— A 1 oss(A*rom)}

@ness Chia et al.: Ophthalmology 2016
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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

ATOM 2 Study

RE' Untreated Children
jime Atopine Amopine Atopine
; 5% 0.01% 0.1% 0.5%
Atoping 93) P Value (N =53) (N = 57) (N = 43) P Value
0.01%

f}_"-..f = [7) (0.63) 0.872 3.89 (0.58) 3.86 (0.67) 4.02 (0.60) 0363

(1.06)  <0.001 502 (0.92) 646 (1.07) 7.8 (1.46)  <0.001

] . (0.63) 0.993 3.73 (0.58) 359 (0.49) 3.74 (0.47) 0.193

Photopic pupil si (0.95) 0.775 363 (0.52) 359 (0.51) 3.68 (0.40) 0.633

S . (0.98) 0.275 358 (059) 348 (0.49) 3.58 (0.46) 0.448

recning (0.51) 0.264 358 (0.59) 348 (0.49) 358 (0.46) 0.448

24 mos (3.68) 0.041 1599 (3.15) 1683 (2.72) 1593 (2.76) 0.149

36 m{m X o :":'] iii ir\r\r“ 14 oo 0 7 b el e B = Y I e B . Mi
48 mos 4.89 (0.99) { (Table 4). On restarting atropine 0.01%, th mean increase
60 mos 5.13 (0.89) E in photopic pupil_gis matel d a loss of
Final visit 3.81 (0.59) { acmmnmdﬂtm_n f EDD to 3 DD D hi ool similar to the
A dati SD) { change noted in eycS™was giropine 0.01% during phase 1
CCOTmme ton, an | (Table 4). These mild side effects were deemed clinically
Screening 17.29Y3.24) (| insignificant, because there was no change or loss in distance or
24 mos 10.88)4.01) E near visual acuity. Children were offered progressive addition

36 mos 55 (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) (0.16)  <0.001 001 (0.07) 0.07 (0.12) 027 (0.22)  <0.001

(0.06) 0434  —002(005)  —002(0.06)  —0.02 (0.06) 0676

60 mos 11.01 (3.20) (0.07) 0.728  —001(005)  —002(0.06)  —0.03 (0.06) 0.049

. .. (0.07) 0535  —002(005)  —002(0.06)  —0.04(0.05) 0.191

Final visit 13.44 (2.48) (0.06) 0.451 —002 (005)  —002(0.06)  —0.04 (0.05) 0.191

|y
Wi,
D = diopters; bbgMAR = logarithm of the minimum angle of resolution; SD = standard deviation. b
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ATROPIN : 1% vs 0.5% vs 0.1% vs 0.01% | ATOM 1&2 Study

1 1| Anderung der Achsenlange iber 36/60 Monate

a8
’g [
=
j- X
—
g 2 Ortho-K Schweiz:

0.059mm/year
) =<0.18mm
0 & 12 18 24 0 A 2 a8 54 60

| e Placebo(ATOM1) —8—A001% 8 — A0 1% —O—ADS5% —‘—A%.O%(ATOMUJ

@Vless Chia et al.: Ophthalmology 2016
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ATROPIN : 1% vs 0.5% vs 0.1% vs 0.01% | ATOM 1&2 Study

AMERICAN ACADEMY Eye & Contact Lens * Volume 44, Number 4, July 2018
OF OPHTHALMOLOGY™*

REVIEW ARTICLE

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

Jeffrey Cooper, MS. 0D, F.44.0 and Andrei V. Tkatchenko, MD. PkD

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

06

38 A1
U4 -

0.2

—

|

Y% Atropine 1%.

,,,,, 38 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 amopine 1% and placebo and ATOM 2 for atropine 0.01%, 0.1%, and ﬂ.i%,\respmtively.] It is readily apparent that there is no real difference between axial
length measurements efter 24 months between placebo and atropine 0.01%; moderate changes with atropine 0.1% and 0.5%; and dramatic changes with atropine 1% (yellow bars). However, the

effect of atropine 0.01% and atropine 1% is not nearly as great as the concentration differences.
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Was lernen wir daraus ?

Dosis, Dosis, Dosis !

Hemmung der Myopie Progression (SE)

— —

Hemmung der axialen Lange (AL)




ATROPIN 0.05% vs vs 0.01% (LAMP Study)

Sl '."I;j::f:;_..-__
N2 AMERICAN ACADEMY

% o osoics: Ophehalmology  Volume 126, Number 1, January 2019

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

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

Antony K.P. Law, MSc," Joyce ]. 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’
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ATROPIN 0.05% vs vs 0.01% (LAMP Study)

0 &5
D=0 -
E Tk
44 pag -
E: By 4 Wu et al:
= 050 - _ - “ = 0.28-0.33mm/year
E 025 = -
- m>
= 0o =" *
™ - -
E 015 - e *
> -
~ 010 - = Ortho.K
= e mmmm————TTTT > Schweiz:
003 FT e mmmmmmm—mT T 0.059mm/year
P e mmm———T
000 o -
hars el am am 1Z2m
a1 T s —m LErapune sy — .|1'I1r-r|.|.'||r|.|--l'.ll'|1'lli Plarel=s

Figure 3. Change in axial length (AL) in treament groups across dme.
m = month.

It should be noted that the difference of AL changes
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%
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Synergie: Atropin und Kontaktlinse

l-"" 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

Mozomi Kinoshita =], Yasuhiro 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

o,
was more effective in slowing axial elongation than OK monotherapy in children with myopia. é:,
nthalmic




Synergie: Atropin und Kontaktlinse

B Japanese Journal of Ophthalmology

Authors

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 and affiliations

Nozomi Kinoshita ], Yasuhiro Konno, Naoki Hamada, Yoshinobu Kanda, Machiko Shimmura-Tomita, Akihiro Kakehashi
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Joumal of
. Clinical Medicine ﬁl\n\Py

Article
The Synergistic Effects of Orthokeratology and
Atropine in Slowing the Progression of Myopia

Lei Wan %%%4#0), Chang-Ching Wei %, Chih Sheng Chen 7, Ching-Yao Chang ?,
Chao-Jen Lin **, Jamie Jiin-Yi Chen '°, Peng-Tai Tien "' and Hui-Ju Lin 1%+

School of Chinese Medicine, China Medical University, Taichung 404, Taiwan
Department of Biotechnology, Asia University, Taichung 413, Taiwan; cychang@asia edu. tw
Department of Obstetrics and Gyne cology, China Medical University Hespital, Taichung 404, Taiwan
Research Center for Chinese Medicine & Acupuncture, China Medical University, Taichung 404, Taiwan
Children’s Hospital, China Medical University Hospital, Taichung 404, Taiwan; weilonger@igmail com
College of Medicine, China Medical University, Taichung 404, Taiwan; u702054@hstmail comn
Dhivision of Chinese Medicine, Asia University Hospital, Taichung 413, Taiwan; plute815@8mail2000. com. tw
Departmeent of Pediatrics, Changhua Christian Children’s Hospital, Changhua 500, Taiwan;
1241408 ech ong.tw
School of Medicine, Chung Shan Medical University, Taichung 402, Taiwan
Department of Ophthalmology, China Medical University Hospital, Taichung 404, Tatwan;
jane edibing@email com
Graduate Institute of Clinical Medical Seience, China Medical University, Taichung 404, Taiwan
Comespondence: leiwan@mail cmuedw bw or lei joseph@gmail com (LW.);
d2¥eEmail conuh.org. b (H-]LL); Tel: +BB6-(0M-22053366 (ext. 3326) (LW.),
+B86-(04-22052366 (ext 3326) (HL-LL.)
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Adjunctive effect of orthokeratology and low dose atropine on axial )
elongation in fast-progressing myopic children—A preliminary retrospective &5
study

. n.b.i s d " a n.b. a . n.b.i 5 n, b,
Zhi Chen™™"', Shengmei Huang™', Jiagi Zhou™"", Xiaomei Qu™"", Xingtao Zhou™"",
- m b,
Feng Xue =
* Department of Ophthalmology and Visiom Science, Eye and ENT MHospital, Fudan University, Shanghal, Ching
*NHC Key Laboratory of Myopia (Pudon University), Shonghal, China

“ Laboramey of Myopia Chinee Acodemy of Medical Sciences, Shanghal, Ching
’ Deéparmreat of Ophthalmobagy, Shaagha Gongli Hospital of Pudong New Ared. Shanghal, Ching
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Progressive Brillenglaser

Gwiazda et al, 2003, USA

-+-SVL =-PAL -1.48

BERNTSEN ET AL. 2012
0.5

COMET 2

GWIAZDAETAL. 2003

YANG ET AL.2008

EDWARDS ET AL. 2002

LEUNG AND BROWN 1999

Percent reduction in progression relative to control spectacles
(SE)

Change in spherical equivalent (D)

LEUNG AND BROWN 1999

Hypothese: Akkommodativer Aufwand verringert, dadurch weniger Akkommodativer Fehler
Ergebnis: Statistisch signifikante aber klinisch nicht relevanter Erfolg, nicht generell
empfohlen
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Peripherer De-fokus

* Design: « 4 % FEATURE ARTICLE ON LINE
* 12 Monate
- 6-16 Jahre alte Chinesische Kinder Spectacle Lenses Designed to Reduce
- 3 Designs Progression of Myopia: 12-Month Results
« RCT

Padmaja Sankaridurg®, Leslie Donovan®, Saulius Varnas*, Arthur Ho*, Xiang Chen*, Aldo Martinez®,
Scott Fisher’, Zhi Lin**, Earl L. Smith III®, Jian Ge'", and Brien Holden®

* Kein messbarer Effekt! Aber:

« Untergruppe (6 — 12 Jahre alt mit
mlndeSt_enS emnem myopen ZEISS MyoVision Design
Elternte”’ ~50% der PrObanden) With standard single vision lenses With ZEISS MyoVision Lenses
circa 30% weniger Myopie

« Markteinfihrung

Peripheral hyperopic shift
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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.
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Executive Bifocals- +1.50d, +1.50D With 3D Base In Prism

_1_8_
@ Single-vision |
1a] | Epps 3
© _14- A Prismatic bifocal lens %/,//
§—1.2- -
510
S -0e-
&
CHENG ET AL 2014 +1.50, 3DBI =706
Exec bifocals 57
CHENG ET AL.2014 +1.50 < -0.2-
0.0
BERNTSEN ET AL. 2012 | . . . .
Baseline 6 12 18 24
COMET 2 Time, mo

GWIAZDAET AL. 2003

PALs
8-13 yrs,n =135 Treatment effect (3

-1.00 to -5.50 D years):
Progressing myopes 0.81D,42%
Asian Canadian |.0ID,51%

YANG ET AL.2008

EDWARDSET AL. 2002

LEUNG AND BROWN 1999

Percent reduction in progression relative to control spectacles
(SE)

LEUNG AND BROWN 1999

Reduzierter akkommodativer Fehler?
Periphere Netzhaut?
Markteinfiihrung
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DIMS LENS [MyoSmart] 25 & 1F [m] S22 A £ R 281 853 Fr
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Clinical science

Defocus Incorporated Multiple Segments (DIMS)
spectacle lenses slow myopia progression: a 2-year

 Design. OPENACEES randomised clinical trial
« 24 Monate
» 8-13 Jahre alte Chinesische Kinder Carly Siu Yin Lam,” ' Wing Chun Tang,' Dennis Yan-yin Tse,' Roger Pak Kin Lee,’
« RCT Rachel Ka Man Chun,’ Keigo Hasegavva,2 Hua Qi% Takashi Hatanaka,’ Chi Ho To'
. 183 Ki nder [ 8 ] LI L~ B LW | Is T\ ly ¥ \leLU\Jl nine W lXVUIOILy IIIIII @ Iviouiica Releases
° 52% / 62% ErfOI - Mean and SE of myopic progression
g ANMardia Ralaacac - = g 8 "
» 21.5% Keine Progression (7.4% Central zone 9 i :
. . P diameter) for distance £
Schematicarray of multiple i i 2 .0.60
mlt SV) segments; eachyl.03mm Fi)n FemCR R 2
diameter and +3.5D myopic 'n\ g 080 ~+—DIMS ~=—Control
. .e defocus £ 100
» Markteinfihrung - i
About 400 multiple - Months
o defocus segments (33
g mm in diameter) ) .
surrounding the central - Mean and SE of axial elongation
<ote ~+=DIMS ~=-Control |
- i
laL';ncl:hed invsummer this year, oﬁeriné a non-contact, ; o
spectacle lens solution to myopic children. 02
The Defocus Incorporated Multiple Segments (DIMS) 8 .o
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Produkte

23R E iR FEHISR A

(11 the breakthrough spectacle lens that
reduces myopia progression by 30 % (

' . A

MyoVision™ by ﬁ E;A! “‘E
el

D.I.M.S. FREEER
TECHNOLOGY HEARIT 1R iR

B EREAEE ‘

ﬁvnsmm P HOYA
B |\ mEissxaws

KEEP YOUR CHILD’S ks
FUTURE IN FOCUS Q’
WITH MYOPILUX® LENS ~ ) -
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Ophthalmology

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,' Ken-Kuo Lin, MD,? Chi-Chin Sun, MD, PhD,*
Chien-Neng Kuo, MD,? Hsiu-Mei Huang, MD,! Yi-Chieh Poon, MID,! Meng-Ling Yungl. MD,~ ) ’
Chau-Yin Chen, MD,? Jowu-Chen Huang, MD,* Pei-Chen Wu, MD,* I-Huwi Yang, MD, I'h«n‘—)_lu Yie, MD,
Po-Chiung Fang, MD,'! Chia-Ling Tsai, DDS,” Shu-Ti Chiow, PhDD>,%7 5% Yi_-Hsin Yang, PhD7*

® U mfa ngrel(:he StUdle ( ' ) von blShe r 12 Monaten Table 1. Summary of Intervention Items between Recess Outside

Classroom Trial 711 Program and Control Groups

* Durchschnittsalter 6.34 Jahre (SD 0.48) Recess Outside

Classroom
Intervention items Trial 711 Control
. . Recess outside classroom program Yes No
* Interesante und praktikable Interventionen > | Qudor et cho i o N
COXend sun-ume PRSPOIT assignment es NO
Booklet for ?c'.uf‘.(‘!i;‘.ln'n'. \.uz:‘:m:m;.u:c-n Yes No
. . Outdoor leaming assignments in summer Yes No
* Myopie Zunahme 0.35D (intervention) vs. 0.47D (control) p=0.002 | "o Ae.  Ne

£ye health education for teachers and students, Yes Yes
promote outdoor activity and 30/10 rule for
.. . myopia prevention
b La ngenwaChStum O.28mm (Intervent|0n= 0.84D ) VS. O.33mm Sport & Health 150: an initiative to promote Yes Yes
an additional 150 minutes of exercise per
week. This initiative was started during the
late period of this study

(Contr()l: 0.99D ) p=0003 Tien-Tien 120: an initiative thy

outdoor activit

s

Yes Yes

2 minutes daily

1S Innative was not L'\'”'n“\}l\‘ﬂ.

. . . .o . 3% of the elementary schools in Taiwan

e Uberlappung verschiedener Interventionen fragwirdig were slected by the Bareau of Edocation o
montonng g\"ﬂl"\l.ll'.(l' ‘Al[h nme uuld.u-rs
None of the schools in this study were

among the selected schools

W,
30/10 = 30 minutes of near work followed by a 10-minute break E:)
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Eve
( : 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.

=0 1 L — 600 —8:00 10:00
B 1.80 1200 —— 1400 —— 16:00
o 160 .
£ 440 gy 1
F aE = ¥
o 120
g -
? om0 i
T 0860 Wi N
i 0.40 A Ak
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Digitale Medien

Tablet vs Smartphone

0.84 6x hoher

. e TOXT = P2 Allr
v Text - iIPhone 5s

Text - Kindle

Power (arbitrary units)

400 500 600 700
Gingras P, Mcdeton B, Shene 01, Revel L. Bigper, Bghter, Blue Bete? Cument Light-Emiing Devices - Aherse Skeen Propets nd Preventaive Statgies. Font PubicHeslh 2015373
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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 40018 £9.23 46.95 71,62
WVielanopic Malanopsin 176.25 46.49 31.51 302.33 654,55 3462 5454
Rhoedoepic Rod 180.07 4504 39.65 313,43 93.68 35.64 53,92

174,03 4196 71.55 314,00 154.16 37.56 52.04
Erythvopic L cong 162,65 2072 11296 306,52 100,43 37.68 50,49
Photogse lux hux 104,95 201 .89 3867
Fradiance u Wiem® 30.10 62,30 {4.30
Photon flux 1/emifs 118E+14 {.85E+14 3.90E+13
Paak spectral inadiance nm 610 6805 455

Tha alb\ily of the Rght devicas fo stimaars 1He hunan phofogignants 0 the eye was assaessed and S prasantad in this tatia.

The potential abilly of each dght sowce to stimulate the S-cone Lyanapic), M-cane (chicropic), L-cane fenthopsic), rods (rhodepic), and melanopsin (mekancoic) photopkyments,
carracted for pre-receptorsl fitenng, was evaluatad (16). Tha S-, M-, and L-canes maka up the tichramatic visusf system and malanopsin 12 the biue Nght sansinve imadiance defeching
photopsoment that /s the primary contrbutor to the ron-usud! responses 1o iht

Light infensity yradiancs k5 measwred v microwatt per squars cenfimetay. Pnoton fux i ths number of photons thst get delvarsd by the dewce per square cantimeter par second.
Paak spectral imadiances s the wavskngth (nanometer) of the peak whers the imadiance is higheast.

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

Electronic devices are dim compared to outside lighting

Ungesund ?! Gesund !
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Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.ebiomedicine.com

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 ¢,

iro Kondo ?, Maki Miyauchi *®, Yukihiro Miwa 2®,
0.40 1 Mensch ! I Kinya Tsubota”€, Hiroshi Goto & Mayumi Oda ™,
g 0.35
. , Hi, Shinjuku-ku, Tokyo 160-8552, Japan
Epao - 0.30 -5 —_— i Shinjukueku, Tokyo 160-8582, japan
= EE- Irstitute, National Rehabilitotion Center for Persors with Disabilities, Tokorozmwa-shi, Saitama 355-8555, japan
Uln 35 E 025 4 -ku, Chiba 263-8522, fapan
5 — 016- 16 Takayama-che, lkoma-shi, Nara 630-0101, japan
= £ 1-3627, Japan
g 020 1 Eﬂﬂ-gﬂ 1 injuku-ku, Tokyo 160-0023, fapan
E o iversity School of Medicine, 35 Shinanomadhi, Shinjuku-ku, Tokyo 160-8582 fapan
c 0.15 = 015 1  Japan
- [
$0.10 1 % 0.10 |
£ =
5005 1 E 0.05 1
0.00 & 000
i . 5 5 s 5 s
‘i-’L (=) Y VL (#) O & protein I (EGR-1)1n the chick retma, which showed that VL mught
asses \i . :
A g \ 7/ B 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
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Fakten Check Umwelt
. Acta Ophthalmologica |

AcTta OPHTHALMOLOGICA 2017 ——

Rcvicw Article

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

12 5
) 0.16
un
y =~a.189In(x) = U2136 = 92
2. 2.
Pooled result of Jonas ot al 2007, USA, and Saw et 3l 2006, Singapove, R"=0.58614 2‘ 0.11 R* = 0.00064
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£ ° French at al 2013, Austrebal- clder cobert s 0op14 4 9 c.010(-0.030, 0,060} L 2¢ 21 2015 - High, China,
K] ©.700 (9.510, 0.970) g W 0003 (0020, 0.078)
£ Pooled result of He et al 2015, China, and Jin et ol 2015, China, > 0 10 12 16
- 0.648 0,562, 0.555) €
_; @ W et ol 2013, Teinon, = 04
o= A 4 0.476 {0.304, 0.745
= L g & T

French et al 2013, Australia § younger cobort| aé 09
0.330 (0.260, 0.550) b ’
- o
02 .E_ & 2120(-0.310, 0.060)
I] e foaa @& viet s 2013, Ovna,
o
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0 . v : . - y
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Increased time outdoors (hrs/week)

Increased time outdoors (hrs/week) \
Fig. 6. Dosc-response analysis of the time spent outdoors and myopic progression rate () st

treatment effect or annual myopic progression, and x: increased time spent outdoors). ﬁ:’

nthalmic

Fig. 3. Dosc-response analysis of the ime spent outdoors and the nsk of myopia (y: risk ratio:

and x: increased time spent outdoors).




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

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

Clinical Studies

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

AuthorfYear

Initial refractive status

Intervention group

Non-myopes

Opfom Vs Sof 200 800:00-00. doi: 10, I08F0PX. 0000000000001 357
Copyright & 2019 American Acagemy of Optometny

Control group RR 95% CI

Myopes Non-myopes

594 287 439 0.77 [0.67, 0.88]

146 42 79 0.46 [0.31, 0.70]

206 15 162 0.44 [0.19, 1.02]

201 67 318 0.83 [0.57, 1.22]

Random effect model 0.66 [0.49, 0.89;

*: 3-year incidence rate

I I I I |
012 0.25 0.5 1 2

Risk Ratio
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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 recess = Pause

Study Myopic Axial length
Study region Race Age (y) Comparative groups Randomized duration (y) Incidence shift elongation
Guangzhou Chinese 6-7  Intervention: 40-min extra outdoor activity Yes 3* Yes Yes Yes
during school days
Gaoxiong Chinese 7-11 Intervention: recess time outside classroom Mot stated 1 Yes Yes No
Tawan  Chinese 6-7 Intervention: recess time outside classroom Yes 1 Yes Yes Yes
Shenyang Chinese 6-11 Intervention: 40-min extra recess time dunng Yes 1 Yes Yes Yes
sch
Changsha Chinese 7 Intervention: <30 hiwk near- or middle-vision Yes 2* No Yes No
work and 14 hiwk outdoor activities
*Both mean difference and its confidence interval width were i -year 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 diopterfy) and ax-
ial elongation (0.03 mm/y) were small and clinically nonsignificant.
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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)
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Einer Verlangsamung der Myopieprogression um 33% ->
reduziert Myopie Uber -5.00D um 54.3%

70%

60% M Original (Vitale)
9 50% H mit 33% Kontrolle
8
< 40%
<
E 30%

20%

I | i

0% - - | = L4 LA

-2.5 -3.5 -5.5 -6.5 -7.5 -8.5 -9.5

Refractive Error(D)
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Einer Verlangsamung der Myopieprogression um 50% ->
reduziert Myopie Uber -5.00D um 85.1%

70%

60% M Original (Vitale)
9 50% H mit 50% Kontrolle
8
< 40%
<
E 30%

20%

N I |’ i

0% l i I L4 LA

-2.5 -3.5 -5.5 -6.5 -7.5 -8.5 -9.5

Refractive Error(D)
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Einer Verlangsamung der Myopieprogression um 75% ->

y reduziert Myopie tiber -5.00D um 100.0%
70%

60% M Original (Vitale)
B mit 75% Kontrolle
40%
30%
20%
0% I I n L1 | i
-0.5 -1.5

-2.5 -3.5 -4.5 -5.5 -6.5 -7.5 -8.5 -9.5

U
o
X

Prevalence (%)

Refractive Error(D)
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Prevalence of Myopic Maculopathy Prevalence of Myopic Maculopathy

100 -
00 —e— Beijing, China 100 -
|| —e— Chinese Americans

80 - —e— Handan, China

70 - —~o— Australia
o —o— Ja
) pan
@ 60 -
el
c
® 50 -
(3]
S 40 - i
o 1D reduzierte Myopie sollte das Risiko einer myopischen Makuladegeneration C:r':;icans

30 - .

um 40% verringern | China
20 - —0— Australia
10 - —0— Japan |
1.67x per Diopter
0 — .
0 -2 -4 -6 -8 -10 0 -2 -4 -6 -8 10

Myopia (D Myopia (D)
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Bullimore & Brennan, 2019, OVS, Myopia Control: Why Each Diopter Matters nthalmic
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Ein Thema in der Praxis ?

Wie besorgt sind die Optometristen Uber

die wahrgenommene héhere Pravalenz 10 -
der Myopie in Kindern? n=964
E -
\ Contents Suts svaliable at Sclencelimct 7 6 -
e Contact Lens and Anterior Eye e
- |ournal homepags: waw, sisaviar.comlocatarel ue / ) K 4

Global trends in myopia management attitudes and strategies in @ e
clhinical practice

Practitioner Concern
w .

James S. Wollfsohn* ", Antonio Calossi”, Pauline Cho', Kate Gifford”, Lyndon Jones”,

Ming Li', Cesar Lipener®, Nicola S Logan’®, Florence Malet”, Sofia Matos', . . . .

Jose Manuel Gonzalez Meljome’, Jason |, Nichols', Janis B. Orr’,

Jacinto Santodoméngo-Rubido®, Tania Schaefer’. Nilesh Thite™, Eef van der Worp®, 0 T T T T T
Madara Zvirgzdina® Asia Australiasia Europe  North America South America

Continental Location
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Wolffsohn et al. (2016). Global trends in myopia management attitudes and strategies in clinical practice, CLAE ﬂthalmil:
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Wolffsohn et al. (2016). Global trends in myopia management attitudes and strategies in clinical practice, CLAE nthalmic
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Tatsachliche Anwendung

M Europa ™ Australasia

Single Vision
Bifocals

Multifocal Soft
Pharmaceutical

Single Vision Soft
Orthokeratology
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Contact Lenses Other

Wolffsohn et al. (2016). Global trends in myopia management attitudes and strategies in clinical practice, CLAE

Refractive Surgery
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Offentlicher Informationszugang esp. uyopia care

FUR AUGENSPEZIALISTEN

Testen Sie das Risiko einer
hohen Kurzsichtigkeit im
Erwachsenenalter

JETZT KOSTENLOS TESTEN

Warum ist es wichtig die potenzielle Entwicklung der
Kurzsichtigkeit zu analysieren?
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Termin ~ VYorbersltende
Yereinbaren

Assistenz

Appointment

Doctor

Augenoptiker
Optomotrist
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Entscheidungshilfe | serious, Sight Threatening

(Bsp. Review of Myopia Management) Complications

Myopic

Maculopathy? 2.2 X higher = 9.7 X higher 40.6 X higher 126.8 X higher

Derowinal .| 31X higher | 9.0X higher 215 X higher 44.2 X higher
PSC :
Cataracts 1.6 X higher 3.2 X higher 5.4 X higher 12.3 X higher
Glaucomas 1.7 X higher = 2.5 X higher = 2.5 X higher N/A

Odds Ratio of Ocular Dizease 26 a Functicn of
Mycpia Relathve to Emme tropla®

:REVIEW
MANAGEMENT

Croated by

Dwight Akorman, OD, MBA, FAAO, FBCLA
Chief Modical Editor

wwrw v iewofmim com

Smscercer
TRz o®, O L (I013) The complex mlerections <f mEnal,

Pragmes i moral anc e research, N(5), 833540
FWangphany, 4, Michall 7., & Waag, 4 1 (30031
and progressan o oety insa
‘sider popdaion. Ophitelmalogy, 100(4), 704711
'onn,k.bmnuﬂ)mm h:—
(V24 rwtial e tachrrent caes. Jesaraie jourral of
:-nn-u-,.nmm e

* Chang. :-nu\ue Sy knovikaym, | Manc &,
AH&! K (300U} The sercciation Setwesn
varizun -I'- =f Wne cpmchy SGE (Salutury S
N3RS

Evalstizn) proje <t. Optihalmaioy,
b cun, MW, SeVries, MM, Morksin £G4 6
Jamsenhin WML (3OT3 Myopie ee m riek tector for Sgan-

Cetesmdogy, 11809), 19291594,

Online Only
reviewofmm.com
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Entscheidungshilfe

(Bsp. Brien Holden Vision Institute: Myopia Calculator)

Refractive Ermor (D)
-1.00

Peer Reviewed

BN
N .
\ } BrienHolden
ﬁg@ VISION INSTITUTE
Ethnicity Child's Age (Years)
Caucasian H 3]
Myopia Management Option Control Rate (%)
Peripheral defocus spactacles -
14

stimate (D)

Rafractive Enor

=

with management [ without management

Age (Years)

Myopia Management Option:

Peripheral defocus spectacles
Percentage reduction in prograssion of myopla

compared to standard comection e.g. single vision
spectacies.

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 1T
rmay be:

-5.37D
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MYOPIE

Myopie-Management Abonnement

WIE ENTSTEHT EINE MYOPIE?

e

KANN MAN EINE MYOPIE-ENTWICKLUNG STOPPEN? UNSER ANGEBOT

fangreiche Stodien Die falgende 1 ng der
Verfanhren 2ur Myopie-Kon it
us (ber 30 wissenschaft
VIRLANGSAMONG DER

VERFAMBEN MYOPE ENTWICKLUNG 4 %

W
Y . 0y e
die pesamte Netzhaut elo schacfes Bild erhalt Multidoxale
Brillengla
Bt friihzeitigen Gegenm sty ) moglxch ~ - %
die negative Entwicklyrg ! gsamen ar
» M
10iagle 52
agie
[ Lage 3
- gor
— - ~

*—p
>

/

-
e
>

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

zusammen und lassen die Augenlange regelmassig nachmessen.
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Atropin

0.01% - 1%

Kontakt-
linsen

Wirkungs-
weise

Muscarin-
antagonist

Korrektur des
zentralen und
peripheren
Defokus

Effekt
nachge-
wiesen

+ bis +/-
Atropin
0.01% bis
0.05%

++

Atropin
0.5% bis 1%

(+/-)
MiSIght

+/- PDMCL

Atropine und Contact Lenses

Einfachheit der
Anwendung

Ortho-K

PDMCL

+/-
Ortho-K

Medika- Optische Rebound Zulassung
mentose Neben- Effekt nach (zur chron.
Neben- wirkungen Absetzen Anwendung
wirkungen )
+/- + _
Atropin 0.01% Atropin 0.01%
bis 0.05%
bi Atropin glz;/-b' 1% (+4)
+/- - bis - - tropin 0.5% bis 1% FDA evt. 2020
mit KS Atropin 0.5% bis b
(BAC oder 1%
Thiomersal)

+
Ortho-K

(< 14 jahrig)

++
Ortho-K
(Peroxid)

++ MiSight

+
> 16 jahrig

++
MiSight

MiSight

- +/-PDMCL

+

++
PDMCL
(Peroxid)

+ Ortho-

PDMCL

Chronische

Medikamentengabe

Unvertraglichkeit

Handhabung
Kontaktlinse

Sicherheit

Kosten
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Empfohlene klinische Tests — Myopie-Management

* Normale optometrische Tests

 Zusatzlich:
« Akkommodation und Binokularsehen
» Refraktion in Zykloplegie
» Netzhaut
« Augenlange (Biometrie) !
* Atropin
 Pupillen-Funktion
» Augeninnendruck

 Orthokeratologie
» Topografie

Special Issue

IMI — Clinical Management Guidelines Report

Kate L. Gifford," Kathryn Richdale,” Pauline Kang,3 Thomas A. Aller,4 Carly S. Lam,’ Y. Maria
Liu,6 Langis Mio::haud,7 Jeroen Muldmj,8 Janis B. Orr,9 Kathryn A. Rose,lo Kathryn J. Saunders,“
Dirk Seidel,'? J. Willem L. Tideman,'?® and Padmaja Szlnkzlridurg14

4 i
Review schedule )
4 Atropine N[ Orthokeratology N
» 4-7 days « 1 day
* 1 month * 4-7 days
« 3 months * 1 month
« then 6 monthly « 3 months
« then 6 monthl
- AN
4 Multifocal SCLs N\ ( PAL/Bifocal Specs )
* 4-7 days * 1 month
* 1 month * then 6 monthly
« then 6 monthly
\_ AN J
\ /
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Nachbetreuung sichern

Copyright Peter Bruckmann

Kinder werden dlter - die Augen verdndarn sich. _
Diﬁ‘ TEStE OO mit Beille

Regelmifige Sehteste geben Sicherhait! wurden durchgefohit O mit Kontakfinsen

[0 ohne Sehhilfe
am:

Routine Check-Up  [C] [ I

Detail- Eterps- Farben-
e M| seben | selen | seben c Detall-
Sehen
10052016 | 9 000 [ ok ok
e Steres-
05.05.2017 | 10 0,00 | ok ok X Sehen
01.11.2017 | 10 |-050| ok | ok Farben-
- Sehen
30.042018 | 11 |-100| ok
27.10.2018
' ! J i Unterschrift Augenoptiker
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Das Schutz-Prinzip des Myopie Managements

Konsequente Nachbetreuung und Kooperation
. . o—.

T = 4
- et g X
———— R ——
Atropin Outdoor Kontakt-

w.h',
@

nthalmic

0.01-0.05% Tageslicht linsen
@” ess .ALTER Bsp. 5 — 9+ Jahre 0 — >16 Jahre Bsp. 8 — >16 Jahre -
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Was haben wir bisher gelernt ?

Myopie Progression ist:

 Multifaktoriell und stark altersabhangig

 Potentiell pathologisch mit h6herem Risiko bel hGherer Myopie "

» Evidence based and klinisch erprobte effektive
Strategien/Therapien sind verfligbar

» Grol3e Variationen bei den Ergebnissen

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

« Kombination von schwach dosiertem Atropin und KL /
Orthokeratologie zeigen bisher die besten Studienresultate

nthalmic



Zusammenfassung / Take Home

Starte frih / jung und konsequent!

* Myopie lasst sich (noch) nicht umkehren

Informiere Kind und Eltern neutral und Evidenz basiert

Wahle die richtige Therapie abhé&ngig vom Alter, der aktuellen Myopie, der Progressionsrate und den
Fahigkeiten und Wiinschen der Eltern und des Kindes

Passe und kombiniere die Therapiestrategien tber die Zeit an ! Kontinuierliche Begleitung!

Kooperation von Ophthalmologin und Optometristin ist wichtig

Gebiet welches sich schnell weiterentwickelt, daher laufende Fortbildung zu empfehlen:
* Neue Produkte

» spezielle OK

 spezialisierte Instrumente
* Licht oder doch nicht?
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