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\/ % Lernziele Myopie Management
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Kennen der Grundlagen des Myopie Managements (MM)

Einschatzen und Anwenden konnen der Praventionsmalinahmen
Erstellen einer individuellen Risikoanalyse
Ubersicht des drei Sdulen Modells erlangen

Planung und Durchfihrung eines strukturierten Myopie Managements
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Updates und Anwendung von pharmazeutischen MaRnahmen insbesondere
Atropin

» Updates und Anwendung von optischen MaRnahmen insbesondere
Kontaktlinsen und Brillenglaser

» Planung und Durchfiihrung des Ausstiegs aus dem Myopie Management

» Fragen aus dem Plenum und Roundtable
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Ophthalmology *

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

Che X MDD, PhI Chueh-T hen, MS,' Ken-Kuo Lin, MDD,? Chi-Chin Sun, MD, PhD.?

H N Kwo, MI H Mei H MD.' Yi-Chiech Poon, MDD, Meng-Ling Yang, MD,?

hae Yin Ch MD.* ) Chen Huang, MD.* Pei-Chen Wu, MD,* 1-Hui Yang, MD," Hun-Ju Y, MD,!
Ch F MI ( 1-Ling Tsai, DDS,” Shi-Ti Chiow, PhID %7 ®* Yi.Hsin Yang, PhD"*

,Currently, myopic maculopathy is the leading

cause of blindness in Taiwan, Japan and China.”

Ophthalmology, 2018
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\-/ \/J Klinische Evidenz:
| Sekundar Erkrankungen als Folge hoher Myopie
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Review Agmcie

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

Jeffey Cooper. 83,00 7240 ond Andvei V. Thakchenlo, w0, 0

Myopische Makulopathie (MM)

Netzhautabhebung/-ablosung

(Ablatio/Amotio retinae)
Katarakt (4x héheres Risiko)

Glaukom (2x héheres Risiko)
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Review Axncie

° Hpw & Consnt e = Viohume 46, Nouwier &, oy 1948

2018

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

Jefrey Covper. ws. 00 r 4o ond Andvel V. Thaschenlo, v mn

Hochmyop > 60y:
Amotio 12x
MM 845x

Haarman et al. IOVS 2020
Apr 9;61(4):49

The complications of myopia:
A Review and Meta-Analysis

Fitted Power Regression for
Myopic Maculopathy and Retinal Detachment

Regression Formuia: OR = 1 + A (-Ref)®

O Maculopathy data (Vongphanit)
—  Power Model (A=0.032 B+=3.08 )
& Detachment data (Ogawa)

------ Power Model (A=0.79 B=1.62)

Myopic
— Maculopathie

Goal Myopia
<4D or 26.0/25.5mm

Amotio

o _ Retinae

-10 «15

J. Cooper and A. V. Tkatchenko

Eye & Contact Lens * Volume 44, Number 4, July 2018 VJ I
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The Myopia Epidemic

Bullimore & Brennan et al. OptomVisSci 2019

Prevalence of Myopic Maculopathy

100 |

Percentage
=
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‘./:—0— Beijing, China

—e— Chinese Americans

—=— Handan, China
—o— Australia
—— Japan

1.67x per Diopter
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4 6 -8
Myopia (D)

-10

* Pravalenz Glaukom der Risikogruppe
(alte CH Bevolkerung)

30 %
10 %

4 %*
0.8 %
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Q Diagnose und Nachsorge

MYOPIA MANAGEMENT:

—

4

Axial Length or Refractive Error?

1. DIAGNOSING MYOPIA
Refractive state is the balance of
the optical and axial components,
i.e., variation in axial length exists
between eyes but is compensated by
corneal and lens power. Thus, axial
length alone is not a good diagnostic
for myopia.

Presence of any myopia = eye length
> intended eye length.

@

Failure to cycloplege for refractive error in
young children may result in falsely identifying an eye as.
myopic and may result in unwarranted treatment.

The best way to DIAGNOSE
myopia is with refractive error.

3. MYOPIA MANAGEMENT

2. MONITORING PROGRESSION

Sensitive measures are required to
assess progression. Subjective refraction
is only + 0.50D accurate. Axial length
measurements are more sensitive with
optical biometers delivering reliable
accuracy (0.04mm or 0.12D).

Axial length measurements can be influenced by
diumal and seasonal variations. Failure to consider these

may lead to false conclusions about treatment efficacy and
may result in unwarranted variation in treatment.

The best way to MONITOR
progression is to measure axial length.

Every young myope can be helped with some degree of myopia management.
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Independent Myopia Practitioner, USA ; Prof Padmaja Sankaridurg, Brien Holden Vision Institute,
Australia. Creative Layout: Emimari Riquezes. Art: Mahitha Ramanathan.
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Review

E European
Journal of

Ophthalmalogy

Update and guidance on management
of myopia. European Society of
Ophthalmology in cooperation

with International Myopia Institute
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Treatment duration

pre-myopic and myopic children.

Axial length is the most important metric to monitor in
93,285,314,317,338

myopes stabilize by age of 24 years.™

Myopia generally progresses most rapidly during pre-
teenager years (7-12 years), subsequently slowing through
adolescence and adulthood.®'*3! The mean age of myo-
pia stabilization is around 15.6 years of age, and 95% of




Diagnose und Nachsorge

Jahrliche AXL Wachstumsrate von asiatischen und nicht-asiatischen Bulbi in Abhangigkeit vom Alter

W Shamp et al. ARVO, Poster 2022
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Junger = mehr Wachstum
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Predicted Rate of Instantaneous Axial Elongation (mm/year)
-
(4}

o
o
o

BLAU nicht-asiatische Bulbi ROT asiatische Bulbi

8 10 12 14 16
Mean Age at Evaluation (years)

Multivariate mixed effects model using complete data with 95% Prediction Intervals (race code: 0= all non-Aslan, 1= all Aslan),

“Faustformel” fur nicht-asiatische Bulbuslangen:

* flr “Emmetrope” Bulbusldange:
< 22.5 mm Buben
< 22.0 mm Mddchen

*  Normverteilung LIFE-Studie (D) fiir 15-jéhrige:
23.6 mm Buben
23.1 mm Mddchen

*  fiir “hoch-myope” Bulbuslinge:
>25.0 mm Buben
>24.5 mm Mddchen

*  Pathologische Bulbusldnge:
> 26.0 mm Buben
>25.5 mm Mcddchen

NessS



\ \ 4

9 Diagnose und Nachsorge
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Tideman JWL, Polling JR, Vingerling JR, Jaddoe VW V., Williams C, Guggenheim JA, et al. Axial S \) '
length growth and the risk of developing myopia in European children. Acta Ophthalmol. 2018 ™, . . 4
May;96(3):301-9. /
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9 Diagnose und Nachsorge
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| Evaluation and Classification of Therapy |

Example 2022 AMMC

05 v v v .
P progressin Age Matched Myopia Control
045f moderate progression | 4
- -ma;:?;amm ! © Dr. Hakan Kaymak und Lenstar Haag-Streit

2 yrs of therapy: |
return to physiological growlT
rate

1 yrs after therapy:
no rebound

annual axial length growth [mm/year]
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/ European Councll of Optometry and Optics
Consedl Européen de 'Optométrie et de 'Optique
Europdischer Rat f0r Optometrie und Optik

- Guidelines 2021- 22: iinta

Myopia management: a comprehensive approach

IMI September 2022
(International Myopia Institute)

INTERNATIONAL

MYOPIA

INSTITUTE®

~’

- AAO (American Academy of Ophthalmology)

ZUSAMMENFASSUNG ALLER KLINISCHEN

IMI Leitlinien zur Behandlung von Kurzsichtigkeit

ESO (European Society of Ophthalmology) Meaics Juag PAD BOplam

Execwtive Direstor IMI
Brben Hobden Vidken Tnstitune Syduey, Vidting Fellow Schond of Optametry and Viden Schesce, Universiny
of New Sonth Wales, Sydacy, Amtralia.

Kate L. Giflard BAppSc{Optom) PRD
1M Comanittoe Chale

ECOO Private Pracsice snd dend University of Techaedegy, Awsirabia
(European Council Optometry & Optics)

Reducing the Global Burden of Myopia by

Delaying the Onset of Myopia and Reducing

E] Bl Myopic Progression in Children

puen x % The Academy’s Task Force on Myopia )
Ewropent jourral of Opbtheiroiog

Update and guidance on management © e Asrt 221 Bk . Mo, MD. Rkt . A, MD.) D . Fong. D, Fis L, MD.

of myopia. European Society of e= st icaadiotasal st ok

Ophthalmology in cooperation At s

with International Myopia Institute ssace




AKTUELL: Drei Saulen
- Pharmazeutische Therapie (Atropin)

- Lifestyle Anpassung (Outdoor,

Naharbeitsdistanz und —zeit, Licht)
- Optische Hemmung (KL und Brillen)
- Weitere Faktoren

Binokularsehen (Nahesophorie)

Akkommodationsschwache

Adaptives & individuelles Management !

Das Myopie Schutzkonzept

Kooperation und Nachsorge

| — | —.

T —

Atropin Outdoor PD Glaser &
0.5% - 0.01% Tageslicht Kontaktlinsen
AGE: Bsp.4-10+Jahre  0->20 Jahre Bsp. 4/8 — >20 Jahre




Das Ziel des Myopie Management

Die kontrollierte Anwendung praventiver Mallihahmen,
zur nachhaltigen Hemmung des Langenwachstums des

Auges, zwecks Minimierung krankhafter Folgeschaden.

Definition Michael Bartschi, 2012 (!) @n eS S |



Infographik IMI publiziert 25. August 2021

INTERNATIONAL

MYOPIA mind. 80-240 Mio

International Myopia Institute (IMI) Facts and Findings
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_ Myopie Management Pravention (Tageslicht)

N
Wahrend der frihkindlichen Phase des

Augenwachstums vom hyperopen zum
emmetropen Auge (Emmetropisierung
Phase), kann ein vermehrter Aufenthalt
im hellen Freien die Wahrscheinlichkeit

des Auftretens einer Myopie reduzieren.

Jedoch paradoxerweise kaum mehr
weiter hemmen sobald das Auge bereits
myop ist.

(Treatment effect on myopia progression)

CTA Orumuat ot oGaca 2017 e
Review Article 2017
Time spent in outdoor activities in relation to
myopia prevention and control: a meta-analysis
and systematic review
= Y ¥ NS ) ]
e e o, i § "
i)
E dqs e o B S e - v
| b e a0 i R oy
i - ¢ n - e
i ~ . o R o
I % ............-.:......‘..:a_ M § ’ bt u o
; oomasm o ® i | s
4 L * ]
: =R =
> ) & e
i 4, -
0 £ g
0 2 - L] e w e
Increased thve cutoeors s/ week) S i '
Fig. & Dose rovpomne sralysts of the time spest owidoors and the misk of myopis ( be tim “‘;J ‘;';:‘:W

sd x. mcronsod lime spent oxsdooes

Xiong et al. Time spend in outdoors activities in relation to myopia prevention and control.

Acta Ophthalmologica 2017
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~ Myopie Management Pravention (Tageslicht)

Recetved: 28 August 2021 J Accepted: 4 December 2001

7 DO 101111 epa 12945 v
% ¥ THE COLLEGE OF
2022 O PO VXY orromerists

REVIEW ARTICLE

i dadis Ophthalmic Physiol Opt. 2022;00:1-14.

Time spent outdoors as an intervention for myopia prevention
and control in children: an overview of systematic reviews

Rohit Dhakal'? © | Rakhee Shah®’® | BykiHuntjens’~ | Pavan K Verkicharla' © |
John G Lawrenson®* ©

Conclusion: This overview found thaf increased exposure to outdoor light reduces
myopia development.|However, based on annual change in SER and AL, there is
insufficient evidence for a clinically significant effect on myopia progression)The
poor methodological quality and inconsistent reporting of the included system-
atic reviews reduce confidence in the estimates of effect.
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~ Myopie Management Pravention (Tageslicht)

o
TABLE 5 Change in spherical equivalent refractive error reported in included systematic reviews and meta-analyses
' Number of
subjects (Number Duration Measure of effect
and design of of effect Measure of effect standardised to
Review study primary studies) (years) (D), MD (95% ClI) 1year (D) MD (95%Cl)  Direction of effect
Xiong et al. 2,865 (3,CT) 3 0.30(0.18, 0.41) 0.13 (0.08, 0.18) Favours high outdoor exposure
Ho et al.2 4,406 (6, CT) 1 0.15 (0.09, 0.22) 0.15 (0.09, 0.22) Favours high outdoor exposure
Caoetal.” 2,729 (4,CT) NI 0.17 (0.16,0.18) 0.17 (016, 0.18) Favours high outdoor exposure
Deng and Pangz‘s 3,272 (5,CT) 1 0.13 (0.08, 0.18) 0.13 (0.08, 0.18) Favours high outdoor exposure

Abbreviations: Cl, Confidence interval; CT, Clinical trials; D, Dioptres; MD, Mean difference.

Mean Difference Mean Difference
Study or Subgroup / IV, Random, 95% CI IV, Random, 95% ClI
Xiong et al.24 0.13[0.08,0.18] =
Ho et al.22 0.15(0.09, 0.21)
Caoetal .25 0.17[0.16,0.18]
Deng and Pang 26 0.13[0.08, 0.18]
-05 -0.25 0 0.25 0.5

Favours low exposure Favours high exposure

Cave Emmetropisierung: 0.75 - > 1dpt / Jahr

Quelle: Truckenbrod et al, LIFE, OCL Juni 2021 ~ N /
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~ Myopie Management Pravention (Tageslicht)

* OPO

~ TABLE 6 Change in axial length reported in included systematic reviews and meta-analyses

3§ e couLece o OUTDOOR LIGHT EXPOSURE TO CONTROL MYOPIA IN CHILDREN <

QAL OPTOMETRISTS

Number of subjects

(Number and design of Duration of Measure of effect (mm)
Review study primary studies) effect (years) (95% ClI) Direction of effect
Deng and Pang® 2,658 (3,CT) 1 MD -0.03 (-0.05, 0.00) Favours high outdoor exposure
Cao etal.”® 2,658 (3,CT) NI MD -0.03 (-0.03, -0.03) Favours high outdoor exposure
Ho etal.”? 3,903 (4,CT) 1 MD -0.08 (-0.14, -0.02) Favours high outdoor exposure

Abbreviations: Cl, Confidence interval; CT, Clinical trials; MD, Mean difference.

Mean Difference
IV, Random, 95% CI
-0.03 [-0.03,-0.03]
-0.03 [-0.05,-0.01]
-0.08 [-0.14,-0.02)

Study or Subgroup,
Cao et al.25

Deng and Pang 26
Ho et al.22

05 ~

-05 -0.25
Favours high exposure Favours low exposure

Cave Emmetropisierung: 0.22 — 0.35mm / Jahr
Quelle: Truckenbrod et al, LIFE, OCL Juni 2021 \J/ /




Risiko Beurteilung “Anna”

- Low Risk Increased Risk
N’
Myopia -2.25to -4.0 dpt
Progression/Year -0.25 dpt -0.5 dpt
Parental Myopia none 1 parent
Age > 14 years 9 - 14 years
Near work/Day 1-2h
Near distance >30cm
Outdoor time 2h
Heredity African
South-American
| Axial lenght male| <23-235mm | 23.5-24.5mm
female| <22.5-23 mm

N
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- Prognose ,Anna“

N

S Ethnicity Child's Age (Years) Refractive Error (D) W/
' Caucasian ¢ I8 $ [-2.00 = |
o
Myopia Management Option Control Rate (%) Peer Reviewed

| Orthokeratology C ( 0 \ |
30 \ / 56

B with management [ without management Myopia Management Option:
0.00 . . - . -
Orthokeratology
-1.00
Percentage reduction in progression of
200 | myopia compared to standard correction

e.g. single vision spectacles.
50%

If treated with Orthokeratology that
provides 50% control, then the level of

Refractive Error Estimate (0)

5.00 py¥opia at 17 may be: U
‘6.w [ L]
Rasch, mutig, effektiv und konsequent ! if myopia cofirol treatment i not
-7.00
8 k] 10 n 12 13 14 15 16 17

commenced immediately, the final level ®
Age (Years) of your child's myopia at 17 may be: S
=

re auge

-5.04D
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0 Vorgehen ,Anna“
Aufklarung: -/
Weniger Stunden lesen < 2 Std taglich
Lesedistanz erhohen >30cm

Vermehrt draussen spielen 2 Std taglich
Sehhilfen / Myopie Management:

Atropin & SV Glaser ->0.05% , jung und hohes Risikoprofil
Peripher Defokus Glaser -> DIMS / HALT
Kontaktlinsen -> Ortho-K, oder weich/hart peripher Defokus KL

Erste Erfolgskontrolle nach 6 bis 12 Mt:
Therapie Erfolg kontrollieren

Resultat: Rx (besser alters korrelierte Biometrie e.g. Truckenbrod, Tideman, Kaymak)
< 0.25dpt Progression = Tx Ziel erreicht = Tx weiterfahren

> 0.50dpt Progression = Tx Ziel verfehlt = Tx anpassen !

DIMS/HALT oder KL -> add Low Dose Atropine synergistisch = 0.01% / 0.02%
Nachste Erfolgskontrolle nach 6 Mt:

Erfolg = Tx weiterfahren

Kein Erfolg = Systemwechsel ! All-In ! z.B. 0.5% Atropin

¥\

'
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... und nun zum pharmazeutischen Management mit
Prof. Dr. med. Veit Sturm

Augenzentrum
am Rosengarten



® Optisches Myopie Management:
Brillenglaser & Kontaktlinsen

Abb. 1 A Schematische Darstellung der optischen Verhdltnisse im Auge (nicht maBstabsgetreu): a Bei unkorrigierter Myopie
liegt die Bildschale zentral vor der Netzhaut und in der Peripherie zum Teil hinter der Netzhaut. b Durch Korrektur mit einem
herkémmlichen Brillenglas wird die Fokusebene der optischen Abbildung (Bildschale) verschoben, wodurch sie zentral im
Bereich der Fovea auf der Netzhaut, in der Peripherie allerdings hinter der Netzhaut liegt (hyperoper Defokus). ¢ Bei Korrektur
mit den DIMS-Glasern liegt der zentrale Bereich der Bildschale auf der Netzhaut. Die DIMS-Linsen erzeugen in der Peripherie
zusatzliche einzelne Brennpunkte, die vor der Netzhaut liegen




Myopie Management mit Kontaktlinsen

Das Myopie Management mittels Kontaktlinsen

besteht aktuell aus zwei hauptsachlichen Methoden:

* Kontaktlinsen mit peripherem Defokus

(weiche oder stabile KL)

* Orthokeratologie (stabile KL)

g Peripherer Defokus

a R O DA O O o O P O O
D aktio a D g ad op g

/

o

MiSight™ (active control technology)

Dualfocus / EDOF / DC

05

ifocal
o
05
1
15
2
25
E
2 3 4 98
m

4 5 2 1 o0 2 3 4 ° W2 A4 0 1 2

7 Orthokeratologie

W/

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




FDA/CE zugelassene CH Kontaktlinsen zum Myopie Management 2022

Myopie Management Kontaktlinsen CH 2022

Tausch Funktions- Starkebereich Basiskurve, Durchmesser, Zulassung fur
Firma Produktname Material Rythmus prinzip in dpt torisch Material MM Weitere, zuséatzliche Info
stabil weich taglich Monat Quartal Semester Jahrlich Bi-/Multifokal ~ Asphérisch Ortho-K Minus Dpt Ja/ Nein Individuell / Standardisiert FDA / CE
Appenzeller  Personnelle proASSIST X X X X 0.25 bis 30.0 Ja Individuell CE
i-SOFT proASSIST X X X 0.25 bis 30.0 ja Individuell CE
iMap AS proASSIST X X X 0.25 bis 30.0 Ja Individuell CE
I X X X 0.50 bis 8.0 ja Individuell CE
Cooper
Vision MiSight X X X 0.25bis 10.0  Nein Standardisiert FDA / CE Dual Focus
Falco FOK MC X X X X 1.0 bis 8.5 Ja Individuell CE Myopia Control MC
Galifa e Sl R X X (x) X 1.0 bis 30.0 Ja Individuell CE
Invispa Scalia 2 X X X (x) X 1.0 bis 30.0 Ja Individuell CE
Modula Scalia 2 X X (x) X 1.0 bis 30.0 Ja Individuell CE
Luna X X X 1.0 bis 6.0 Nein Individuell CE
Mark'ennovy Mylo X X X 0.25 bis 15.0 demnichst Individuell CE Extended Depth of Focus EDOF
SwissLens Relax X X X X 0.01bis40.0  Nein Individuell CE Hyperopic Defocus Control HDC
Relax T X X X X 0.01 bis 40.0 Ja Individuell CE
RelaxFlex X X X X 0.01bis40.0  Nein Individuell CE

NightFlex Relax X X X X 0.01 bis 9.0 Ja Individuel CE
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misight*1day  Cooper Vision _ —

MiSight’ 1 day

FDA-Zulassung*

CE-Zertifizierung
fur das Myopie Management. —

1)) ®

Zwei Korrektionszonen Zwei Kontrollzonen (+2,00 dpt)
bieten den Kindern ein klares fur den myopischen Defokus
scharfes Sehen ohne Brille

@ «orrektionszone @ Behandlungszone fiir myopischen Defokus

1. Onamberiain P et al. A 3-year Randomized Cinical Trial of MISight Lenses for Myopia Control. Optom Vis Sci. 2019; 96{8): 556-567

*Indications for Use: MiSight® (omafilcon A) dady wear single wse Soft Contact Lenses are for the of myopic 0pha and for dowing the progression of myopia in chidren with non- 2 °

dseased eyes, who at the intlation of treatment are 8-12 yoars of age and have a refraction of 075 10 -4 00 Slopters (spherical equivalent) with £ 0.75 dicpters of astigmatise. The lens is 10 be Sscasded M'S|ght 1 day
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Safety and efficacy following 10-years of overnight
orthokeratology for myopia control

Takahiro Hiraoka' (3, Yasuo Sekine?, Fumiki Okamoto’, Toshifumi Mihashi' and Tetsuro Oshika’
‘Faculty of Medicine, Department of Ophthalmology, University of Tsukuba, Iharaki, and 2 Kashima Eye Clinic, Chba, Japan

Gitation information: Hiracka 7, Sekine Y, Okamaoto F, Mhash T & Oshika T. Safety and efficacy falowing 10yeas of overnght orthokeratology
for myopa control. Ophthalmic Physial Opt 2018; 38: 281-289. hitps/Aoiargff/ 10.1111/0po.12460

3 e S B B S In conclusion, the present findings showed that OK

£ treatment was effective in slowing myopia progression over
2 -~0K

g . EE wwr [ @10-year treatment period and demonstrated a clinically

g_ .. acceptable safety profile among patients between the ages

5] of 8 and 16 years. Patients undergoing OK treatment do

2 not need to wear any vision-correction aids during day-
3

Time (years)

Figure 1. Changes over time in manfest mfraction for the OK and SCL groups. OK, arthckemtaogy, SCL, soft contact lens. *Statisticaly significant
differences compared to the baseine \alie by he Bonferoni pasthoc test. TStatistically significant differences between successive years by the Bon-
ferroni past-hoc test.




\/ with contact lenses in Berne

N

Three years experience of myopia control =~

Alexander Meyenberg (MD) !, Michael Bartschi (PhD) 2, Marc Fankhauser (BSc) 12 SOG_

1 Augenarzte am Bollwerk Bern, dr.meyenberg@augen-arzt.ch 1
2 Eyeness AG Bern, mbaertschi@eyeness.ch 2“‘\

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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Three years experience of myopia control ~

(0] o’
OG-SS
Alexander Meyenberg (MD) !, Michael Bartschi (PhD) 2, Marc Fankhauser (BSc) 12 S
7 Davos
1 Augenarzte am Bollwerk Bern, dr.meyenberg@augen-arzt.ch 201
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 | ot e
Eyes / patients (n) 14/7 13/7 27/14
Females / males (n) 4/3 4/3 5/9
Age mean + SD (years) 123424 122+19 121+15
Moderate or high myopic parents (%) 57 86 1
Follow-up mean + SD (days) 604.5 £ 180.0 74451826 595.7 £ 154.9
SE refractive error at first visit, mean 1 SD (D) -2.84111.510 -4.212 £ 1.720 -2.949 +1.333
Annual change of SE refraction error, mean  SD (D) non available -0.33310.257 -0.301 £0.255 L
Axial length at first visit, mean £ SD (mm) 24.566 1 0.997 25.369 £ 0.965 24.381+1.014

Annual change of axial length, mean  SD (mm) 0.059£0072 ==  0.175£0.081 = 0.13140.094 =
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~ Therapie Erfolg visualisieren

Evaluation and Classification of Therapy Efficiency
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Evaluation and Classification of Therapy |

Example Age Matched Myopia Control

annual axial length growth [mm/year]

return to physiological growt

2 yrs of therapy: *
rate

i

1 yrs after therapy:
no rebound

___________
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Synergistisches Myopie Management:
Atropin und Ortho -K

o~

./ asiatisch, 10 Jahre alt, -4.5 dpt

Abstract: Atropine and orthokeratology (OK) are both effective in slowing the progression of myopia.

In the current study, we studied the combined effects of atropine and OK lenses on slowing the
progression of myopia. This retrospective study included 84 patients who wore OK lenses and

received atropine treatment (OA) and 95 patients who wore OK lenses alone (OK) for 2 years.

We stratified patients into low (<6 D, LM) and high (>6 D, HM) myopia groups, as well as two
different atropine concentrations (0.125% and 0.025%). Significantly better LM control was observed
in OA1 patients, compared with OK1 patients. Axial length was significantly shorter in the OA1
group (24.67 £ 1.53 mm) than in the OK1 group (24.9 £ 1.98 mm) (p = 0.042); similarly, it was shorter
in the OA2 group (24.73 + 1.53 mm) than in the OK2 group (25.01 =+ 1.26 mm) (p = 0.031). For the
HM patients, OA3 patients compared with OK3 patients, axial length was significantly shorter in the
OA3 group (25.78 + 1.46 mm) than in the OK3 group (25.93 + 1.94 mm) (p = 0.021); similarly, it was

shorter in the OA4 patients (25.86 = 1.21 mm) than in the OK4 patients (26.05 & 1.57 mm) (p = 0.011).

Combined treatment with atropine and OK lenses would be a choice of treatment to control the
development of myopia.

Joursal of

Clinical Medicine 2018 ﬁf’!ﬂ

Article

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

Lei Wan 33440, Chang-Ching Wei *#7, Chih Sheng Chen 7, Ching-Yao Chang %,
Chao-Jen Lin **, Jamie Jiin-Yi Chen ', Peng-Tai Tien *'*' and Hui-Ju Lin '"%+0

1 School of Chinese Modicine, Ohima Medical Usiversity, Taichung 404, Taiwan
3 Department of Biotechnology, Asia University, Taichung 413, Taiwan; cychang@asia odu tw
* Department of Obstetrics and Gynecology, Chima Medical Usiversity Hospital, Taichung 404, Taiwan
4 Reseanch Center for Ohinese Medicine & Acupuncture, Ohina Medical University. Taichung 404, Tatwan
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Zusatzlicher Effekt ca. 20%

5. Conclusions

Atropine and OK lenses involve completely different mechanisms to slow myopia progression; </

hence, together they provide improving control of myopia progression than either atropine or OK
lenses alone. In the present study, we provide the clinical evidence that combined treatment with
atropine and OK lenses achieves a slightly better control of myopia progression.
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Synergistisches Myopie Management: P
Atropin und Ortho -K . p—
0, tropin u d Ortho Efficacy of combined
& asiatisch, 10 Jahre alt, -2.5 dpt orthokeratology and 0.01%
N JORP— ; atropine solution for slowing axial
' =& Monotherapy group elongation in children with myopia:
_ 08 e A a 2-year randomised trial
g 04 Nozomi Kinoshita' ', Yasuhiro Konno®, Naoki Hamada®, Yoshinobuw Kanda®,
§ Shis Tomita®, T Kaburaki' & Akibiro Kakehashi'
— 0'3 SCOENTIFIC REPORTS | (3020} 3033790 | Mrpsdol org10 1038541598020 697108
E
Ss 0.2
Y Zusatzlicher Effekt
° ca. 25% bei geringer Myopie
0.1 ' ' ' 1 Y | 0 . < %
Studyentry — Pre-study o o gmonths Over 12months  Over 18months  Over 24 months ca. 5 /0 bei hoher Myopie
S s * => pesser 0.025/0.05% ??
Figure 2. Time courses of changes in axial length in the orthokeratology and 0.01% atropine combination
group and the orthokeratology monotherapy group. Error bars represent the standard deviation.

During the 2-year fonow-up period, the combination of OK and 0.01% atropine was more effective in slowing
axial elongation than OK alone in children with myopia, especially in the first year. The efficacy of combined OK
and 0.01% atropine therapy for slowing axial elongation was greater in children with low initial myopia. Com-
bination therapy was equally as effective as OK monotherapy in children with moderate initial myopia because
OK therapy slowed axial elongation more effectively in these children. Using 0.01% atropine ophthalmic solution
together with OK therapy may be a usable and optimal treatment option to slow axial elongation, especially in
children with low initial myopia.
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Fig. 2. Cumulative axial elongation over two years in the two groups of
subjects in the AOK study compared to subjects in ROMIO study [14].
AOK - Combined atropine with orthokeratology; OK - Orthokeratology alone;
ROMIO - Retardation of Myopia in Orthokeratology; SV - Single vision spec-
tacles; Error bars indicate the standard error.

Combined 0.01% atropine with orthokeratology in childhood myopia
control (AOK) study: A 2-year randomized clinical trial

Qi Tan ™', Alex LK Ng ™', George PM Cheng *, Victoe CP Woo ', Pauline Cho*

* Mt of ey, T Wy Kimg Polpnios Ontrarsty, Mg Koy, e

e A—— ~.—.4—“-q-q O

My g i A, g g, ot
-..n-'.r—m.u.;h

2022

Table 4
Summary of symptoms and adverse events reported by subjects received treat-
ment (numbers and percentage) in the two groups.

AOK OK P
n = 45

6(13%)

4(9%) 0 677
pit ) 0.478
Itching 3(7%) 4(9%) 0.671
Dry eye 2(4%) 2(5%) 0.982
Adverse events
Infiltrative keratitis 1(2%) 1(2%) 0.987
Corneal erosion 1(2%) 1(2%) 0.987
Conjunctival cyst 1(2%) 0 0.320
Conjunctivitis 3(7%) 3(7%) 0.977
Hordeolum 2(4%) 3(7%) 0.627
> Grade 2 staining (Efron’s scale) 0 1(2%) 0.309
Chicken Pox 1(2%) 0 0.320
Hospitalization 0 1(2%)* 0.309
AOK - Combined atropine with orthokeratology.
OK - Orthokeratology alone.
P — Probability value of comparison of the percentage of subjects between the
two groups, using Crosstab analyses.
*Hospitalization due to broken leg for two months,

Zusatzlicher Effekt + 26%
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Article Tithe: Effect of Combining 0.01% Awopne
with Soft Meltifocal Contact Lenses ca Myopia

"/ Progression in Children
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Authors: Huang Joses J, Mutts DO, Jones-Jordan
LA, Walline JJ

DOIL: 10.1097/0PX. 000000000000 | 884

Zusatzlicher Effekt
ca. 21% veiaxc
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Change from Baseline (D)

DISCUSSION

In this 3-year non-randomized clinical study, the results indicate that combining 0.01% atropine
with soft multifocal contact lens wear failed to demonstrate slower myopia progression or eye
growth than using multifocal lenses alone, but both the combination treatment and soft multifocal

contact lens treatment slowed myopia progression and eye growth significantly more than single

Change from Baseline (mm)

vision contact lenses.

Year
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Japanese population

Masaki Takeuthi!, Akire Megurs'" , Masao Yeshida', Takahiro Yamane', Ketsuke Yatsu',
Bikchi Okada' & Nobubiss Minuki?
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Refractive changes are reportedly affected by age, sex, and current refractive error. To clarify the
pattern of refractive changes in a Japanese population, we conducted a 5-year follow-up longitudinal
analysis of spherical equivalent (SE) refractive changes with stratification by sex, age, and SE in
593,273 eyes from Japanese individuals ages 3-91 years. The 5-year SE change with myopic shift
dramatically increased over time after age 4 years, and the largest change was observed in both
males and females who were age 8 years at baseline [males: - 2.654 £ 0.048 diopters (D); females:
=3.110£0.038 D). During school age, the 5-year myopic change was greater in females than in males,
and emmetropic and low-to-moderate myopic eyes underwent larger myopic changes than hyperopic
and high-to-severe myopic eyes. After the peak at age 8 years, the 5-year myopic change gradually
declined with age and fell below - 0.25 D at age 27 in males and age 26 years in females. The 5-year SE
changes transitioned from a myopic to a hyperopic shift at age 51 in both sexes, and hyperopization
advanced more quickly in hyperopic eyes. Our findings highlight the importance of myopia prevention
in school-aged children.
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593,-273 eyeS from Japénese individuals ages 3-91 y—ears.The 5-year SE chaf'lqe witt—\ myopic shift

dramatically increased over time after age 4 years, and the largest change was observed in both
males and females who were age 8 years at baseline [males: - 2.654 + 0.048 diopters (D); females:
-3.110+0.038 D]. During school age, the 5-year myopic change was greater in females than in males,

| :
and high-to-severe myopic eyes. After the peak at age 8 years, the 5-year myopic change gradually n e S S
declined with age and fell below - 0.25 D at age 27 in males and age 26 years in females. The 5-yearSE =~
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Longitudinal analysis of axial length growth in a German
cohort of healthy children and adolescents

Carolin Truckenbrod® (3, Christof Meigen', Manuela Brandt', Mandy Vogel', Pablo Sanz Diez™’,
Siegfried Wahl™?, Anne Jurkutat' and Wieland Kiess'4*

Logag Reusarch Conner for Cuization Dumaws LFE) Lagang Univeraty, Lepag. Germany, nattuse for Ophehaime Ressanch, (Dertand Cany.
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Table 2. 2. 257, 0%, 75" and 98™ centies of axial kength of chikdeen aged 6, 9, 12 and 15 years n Ching and Lurope

Ferale Male
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C Truckenbrod et al. Axial length growth in a cohort of German children
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Figure 1. Annual axial length (AL) change in longitudinal data from the UFE Child Study for gris (solid lines) and boys (dashed lines).
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AXL Stabilisierung bei Emmetropen ab 15/16 Jahren,
bei Myopen nicht vor 18 Jahren.
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Contact Lens and Anterior Eye

ELSEVIER journal homepage: www.elsevier.com/locate/clae 1 " v |

Discontinuation of orthokeratology on eyeball elongation (DOEE) (!)(mu,.-.

P O, SW. Oheung/ Contoct Lens & Anteniar Eye 40 (2017) 82-87

| aControl oOKc «OKd 'DOEE
i Phase| Phasell

Cho P.*, Cheung S.W. T
School of Optametry. The Hong Keag Folysechic Usiversity, Neag Kong SAR. (hng _E'
i 2 2 . c 02
2
ARTICLE INFO ABSTRACT aue
- s - — - —— - s
Armicie hesory. Purpase: Yo evaluate and compare changes in auial clongation, over 3 14-month period, in subjects who 2
Recewved 19 Awgust 2016 discontinued and thes resumed ortho-k lens wear with those wha continued to wear their lenses of : 0¢
Recewed in revised form 16 November 2016 spectacies following & 2-year myopia control study. =
Accepted 1 Decenber 2006 Methed: This single masked, peespective study recruited subjects who had just completed 3 2-year x
- — myopia contred study. Ortho-k subjects were classified as Group OKc, in which subjects continued oftho- < 02
Ry & lens wear f¢ the duration of the study: o¢ Group OKd in which sebjects discontinued lens wear for
Orthakeramingy seven months and woee single-vison spectacies (Phase 1) and then resumed ortho-k lens wear for “R b ”
::’:":‘::' another seven months (Phase I1) Spectacie-wearing coatrol subjects from the intal myops coerrol 0 1 e ou nd
Axial elengaten study continued wearing spectacies as contrel subjects. Axial lengths were measured at schedeled visits !
using the I0LMaster 202} I
Resaits: Thirteen, 16, and 15 Cantrol. OK, and OKd subjects, aged 8-14 years. respectively completed the 0 8 2 " 2% 0 » Q
stedy. Significant iscrease in axial elongation was found in OKd subjects cnly in Phase | but not in Phase Il
On resuming lens wear, in Phase I the rate of axial elongation was no loager significantly éfferert from Time (month)
those of the Control or OKc subjects.
“R ” ' Conclusion: Stopping ectho-k bens wea at o¢ before the age of 14 years led 102 moee rapid increase 0 anal Fig. 2. Aial elongation of the subjects at each vinit, incheding data (retrospective) from subjects” instial 2-yeae myopia contral stedy. Control - continued 1o wear siagle viaion
ebou nd H length: comparadle to those wearing spectacies during the initial 2-year myopia control study. but spectacies in boeh Phuses of the study; OKe - continsed to wear orthoketatology lenses in doth Phases of the study; OKd - ceased omhokeratology lees weat for 6 months

greater than the Control and OKc group in this study. Axial eloagation slowed again with resumed lens
wear after six months,
© 2016 British Contact Leas Association, Published by Elsevier Lid. All rights reserved.

[Phase 1) and then resumed Jens wear in Phase 1L
Data collection visies for the three groups of subjects weee the same but 4ita points shown in the graph are staggeeed 10 allow easier view of the erser bar, Each ermor bar
represents one standard deviation.

Vorsicht vor teilweisem ,Rebound”!

6-monatige Biometrie Nachkontrollen nach
Absetzten des Myopie Managements unerlasslich
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Myopie Management Pharmazie

Rebound Effekt bei Atropin

Ophthalmology Volume m, Number m, Month 2021

Change n axial length (AL) in treatment groups across time. -
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Three-Year Clinical Trial of
Low-Concentration Atropine for Myopia
Progression Study: Continued Versus
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Yom et ol + Three-Year LAMP Study

Change in spherical equivalent (SE) in Lroups across time.
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Strategie-Empfehlung Michael Bartschi (Stand Sommer 2022):

Nicht vor 16/18 Jahren*, und dann auch nur wenn :

- refraktive und axiale Daten mind. 2 Jahre stabil innerhalb des
alterskorrelierten naturlichen Wachstums geblieben sind

- das aktuelle Risikoprofil gering-mittel ist und

- die AXL der Jugendlichen weiterhin unter 26mm/25.5mm liegt.

Schrittweise Reduktion der Dosierung (Defokus oder %) unter

kontinuierlicher Kontrolle der Myopie und der AXL alle 12 Monate. ©

* Hollandische und australische Wachstumskurven

W
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> Zusammenfassung

Risiko Profil und Wachstumskurven sind exzellente Entscheidungshilfen und d

Kommunikationshilfen. Sie sind die Basis fur die Langzeit Betreuung.

Keine Methode ist fir sich alleine genligend fiir alle Falle und alle

Bedirfnisse/Anspriiche.

Alle drei Sdulen (Pravention, Atropin, Peripher Defokus KL/Glaser) sind

langjahrig klinisch und Evidenz erprobt und auf der ganzen Welt empfohlen.
Therapie Erfolgsraten von 50%+ sind Langzeit bestatigt. -> AMMC |

Wahle eine dem Risikoprofil, den Fahigkeiten und den Bedirfnissen des Kindes
angepasste Therapie aus (z.B. Alter, aktuelle Myopie und Progressionsrate,

aktuelle Sehbediirfnisse, Naharbeit und Hobby, usw). 9

Neuer Goldstandart zur Bestatigung des Therapie Erfolgs ist

»

v U/ )

die axiale Bulbuslange (Biometrie).
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\/ Q Take Home

* Methoden zur Hemmung der Myopie sind verfligbar und empfohlen. e
e Agiere frih, mutig, effektiv und konsequent !

* Informiere neutral und Evidenz basiert.

* Die erfolgreichste Therapie wachst mit dem Kind und passt sich ihm an.

* Adaptiere und kombiniere die Therapie Strategie liber Zeit.

* Synergistische Kooperation von Ophthalmologen und Optometristen

sind fur den Erfolg eminent und fir alle Beteiligten sinnvoll.
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