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Voting:		
Are	you	practicing	myopia	control	?	

A.  I	do	regularly	

B.  Rare	or	very	rare	

C.  I	don’t	

D. What	is	Myopia	Control	?		



•  Controlled	application	of	preventive	actions	

for	sustainable	inhibition	of	bulbus	axial	

growth	for	the	purpose	of	pathological	

complications	reduction.		

•  Kontrollierte	Anwendung	präventiver	

Massnahmen	zur	nachhaltigen	Hemmung	

des	Längenwachstums	des	Auges	zwecks	

Minimierung	krankhafter	Folgeschäden.		



Epidemiology	
“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	

Gallagher	R.	Myopia	dystopia;	The	Ophthalmologist,	2016	



Myopia	progression	1867	
Dr.	med.	Hermann	Cohn,	Breslau	1838-1906	

from	lecture	Dr.	Hakan	Kaymak,	DOC	2017	
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Clinical	Evidence	

•  Makula-Erkrankung	(Myopic	Macular	Degeneration)		

•  Netzhautablösung	(Ablatio	Retinae)	

•  Grauer	Star	(Cataract)	

•  Grüner	Star	(Glaucoma)	



Risk	Ratio	

Lecture	AAO	from	Kate	Gifford	2016	



Causality	

Mul t i f a c to r i a l 	 	 	
Many	theories,	often	controversial	results	!	

•  Genetics	(Wu	und	Edwards	1999,	Morgan	und	Rose	2005,	Foster	und	Jiang	2014)	

•  Environment	/	Dopamin	(Feldkämper	und	Schäffel	2003,	Jones	et	al	2007,	Rose	

und	Morgan	2008,	Pan,	Chen	et	al.	2015,	Xiong	et	al	2017)	

•  Emmetropization	(Xiang	et	al	2012,	Zadnik	et	al	2015)	

•  Close	work	/	Digitalization	(McBrian	et	al	1993	(-),	Lin	et	al	2004,	Mutti	und	

Zadnik	2009	(-),	Wojciechowski	2011	(+),	Mirshahi	et	al	2014	(+),	Huang	et	al	2016	(-)	)	

•  Accomodative	lag	/Esophoria	(Gwiazda	et	al	2004	(-),	Cheng	et	al	2014	(+),	
Huang	et	al	2016	(-)	)	

•  Peripheral	Defocus		 	 	 	 	 	 	 	 	 							
(Smith	et	al	2005/2013,	Atchinson	et	al	2005,	Cagnolati	et	al	2011)	



Publications	by	end	of	January	2018	



Environment	
Everybody	talks	about	!	

IOVS	2015	



Environment	and	humans	!	

•  “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)	



Fact	Check	Environment	



Myopiaprogression	by	age	

Sankaridurg	und	Holden:	Eye	2014		

Therapy	

STOP	?!	



Let’s	go	for	the	solutions	!	



Actually	most	used	and	studied	therapies	

•  Outdoor	time	

•  Eye	glasses 	 	 			

(prismatisch,	bi-/multifokal,	PDF)		

•  Contact	lenses		 		 	 									

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

•  Pharmaceuticals	 	 	 			

(Atropin,	Pirenzepin)	



Ophthalmology	2016	

Efficacy	of	actual	therapies	



Neg				Positiv	 Positiv				Neg	

Atr	.	atropine;	Atr	H	.	high-dose	atropine	(1%	or	0.5%);	Atr	L	.	low-dose	atropine	(0.01%);	Atr	M	.	moderate-dose	atropine	(0.1%);	BSLs	.	

bifocal	spectacle	lenses;	CrI	.	credible	interval;	Cyc	.	cyclopentolate;	MOA	.	more	outdoor	activities	(14e15	hrs/wk);	OK	.	orthokeratology;	

PASLs	.	progressive	addition	spectacle	lenses;	PBO	.	Placebo;	PBSLs	.	prismatic	bifocal	spectacle	lenses;	PDMCLs	.	peripheral	defocus	

modifying	contact	lenses;	PDMSLs	.	peripheral	defocus	modifying	spectacle	lenses;	Pir	.	pirenzepine;	RGPCLs	.	rigid	gas-permeable	contact	

lenses;	SCLs	.	soft	contact	lenses;	SVSLs	.	single	vision	spectacle	lenses;	Tim	.	Timolol;	USVSLs	.	undercorrected	single	vision	spectacle	lenses.	

Efficacy	of	actual	therapies	



+	+ 	 	 		-	 	 	 					-	





IOVS	2012	

Age	10	
+/-	1.43	

Age	15	!	

1.4	dpt	



Ortho-Keratology	

Controlled	corneal	topographical	reformation	to	

correct	ammetropia	temporarily			



Specials	!	

•  No	CL	or	glasses	during	daytime	

•  No	pupil	size,	pupil	dynamics	or	accommodation	change	

•  Maximum	effect	of	all	CL	therapies	on	axial	length	

growth	inhibition		

•  Children	are	well	suitable	for	Ortho-K	

•  Safe	and	efficient	(Hiraoka	et	al.:	IOVS	2012)	

	

Ortho-Keratology	



Ortho-Keratology	and	MK	!	



Ortho-Keratology	and	MK	!	



Soft	daily	disposable	contact	lens	

MiSight	(COOPER	Vision)	“Dual-Focus	Lens”	
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MiSight Proclear 1-Day 

3	years	longitudinal	results		
MiSight®	1-Day	vs	Proclear	1-Day	

1	dpt	

Data	MiSight	
COOPER	Vision	



•  “Over	5	years,	atropine	0.01%	eyedrops	were	

more	effective	in	slowing	myopia	progression	

with	less	visual	side	effects	compared	with	

higher	doses	of	atropine.”	Chia,	Lu,	Tan:	Ophthalmology	2016	

Atropine	0.5%	vs	0.1%	vs	0.01%	(ATOM2	Study)	



Atropine	0.5%	vs	0.1%	vs	0.01%	(ATOM2	Study)	

Chia	et	al.:	Ophthalmology	2016	

Change	of	spherical	equivalent	

over	the	60	months	period	

Rebound	!	



Atropine	0.5%	vs	0.1%	vs	0.01%	(ATOM2	Study)	

Chia	et	al.:	Ophthalmology	2016	

Change	of	axial	length	over	the	60	months	period	



What	means	“Less	side	effects”	?	
ATOM	2	Study	



What	means	“Less	side	effects”	?	

6	D	



What	means	“Less	side	effects”	?	

		3.2mm				->	4.5mm							=	40%	grösser	

10.24mm2	->	20.25mm2	=	98%	grösser	

Lecture	Dr.	Hakan	Kaymak,	DOC	2017	
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What	we	learned	so	far	

Myopia	progression	is	:	

•  Multifactorial	

•  strong	related	to	age	

•  potentially	pathological	for	growing	eyeballs	

•  efficient	strategies/therapies	exist	(evidence	based	!)	

•  sunlight	works	maily	during	emmetropization	phase,	

very	weak	correlation	for	inhibition	in	already	myopic	

eyes	

•  Facts	versus	„headlines“	or	„gut	feeling“	



The	Shelter-Principle	in	myopia	management	

Atropine	 	 		
0.01% 	 	 	 	

	 		

Consequent	aftercare	and	co-operation	

Outdoor	 						
Sunlight	

Contact		
Lenses	

e.g.	6	–	9	yo	 0	–	16	yo	 e.g.	10	–	16	yo	AGE	?	



Myopia	Progression	Management	



Conclusion	/	Take	Home	
•  Strategies	to	inhibit	eye	ball	elongation	works	

•  Act	EARLY	and	consequent	!	

•  Inform	child	and	parents	neutral	and	evidence	based	

•  Choose	the	right	therapy	depending	the	age,	the	actual	
myopia,	the	progression	rate	and	the	attitude	of	the	

parents	and	the	child.	Adjust	strategy	over	time	!	

•  Local	co-operation	of	Ophthalmologist	and	Optometrist	J	

MiSight	Banner	



Retinaler	Defocus	mit	PAL	(Gleitsichtglas)	

Berntsen,	Barr,	Mutti,	Zadnik:	IOVS	2013	



Entscheidungshilfe		
(Bsp.	Brien	Holden	Myopia	Calculator)	



Entscheidungssschemata	(Bsp.	Galifa	Augenblick)	

>	7	Jahre	!	


