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Macular degeneration

Progressive central
vision loss

Peripheral vision_
remains

Not total blindness



3 x dementia, half diabetes
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Eyes on the future — A clear outlook on age-related macular degeneration. Deloitte Access Economics and Macular Disease Foundation 2011.



Leading cause of vision loss

Other 21%
Uncorrected andl

refractive _

Macular
degeneration |

48%

Glaucoma
16%




1 Iﬂ 7 over 50 years
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2 X falls
3 X depression
8 X hip fracture

3 years earlier rest




Difficulty with da

Fearofbhndness

Mitchell J, Bradley C. Quality of life in age-related macular degeneration: a review of the litera



Impact on individ
Moderate MD = hip u
Advanced MD = severe

30% have depression

Brown MM, Brown GC, Sharma S et al. The burden of age-related macular degeneration: a v
2006;17:257-266.



4 X risk

10 years earlier




50%

chance if family history -
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The macula




Healthy retina
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Early changes

drusen

Bruch’s
membrane
thickens




Early MD

Drusen




new
vessels




= — bleeding

fluid leak




Dry Wet

slow and gradual sudden and severe
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Blurred vision
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With macular
degeneration, print
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Distortion: straight lines are crooked




Amsler grid

See an eye care

Normal .
professional
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2 to 3times a week

salmon, tuna, anchovies, sarg:lines




Age Related Eye Disease Studies

National Eye Institute, USA

ARjEDSZ

Age-Related Eye Disease Study ed Eye Disease Study 2



AREDS1 Fi=-

Age-Related Eye Disease Study

25%

risk reduction of developing advanced MD

19%

reduced risk vision loss in moderate to advanced MD



AREDS 1 and 2

Vitamin C 500 mg
Vitamin E 400 U
Zinc 80 mg
Copper 2 mg
Lutein 10 mg
Zeaxanthin 2 mg




Recommendations

AREDS supplement
for moderate and
advanced MD

Lutein if > 50, positive
family history and
iInsufficient green leafy
vegetables




(2% overso

have ever heard of MD

=00

. e
know It affects the eye

.‘

» .
.
4 S bad i

3 ¢ 4 s
- > N aa

i

R NG, A g IS S L

e . - ol

v

4
E 4

Galaxy Poll, 2016.



/5% Iose VISIOI’]

with wet MD after 3 ye, 'S no tre

s %
: s wal 4 %
By i,
' v,
i » % i 4 g

at 3 months

GGGGGGGGGGGGGGG



Bevacizumab
(AVASTIN)
Off-label

Laser Photodynamic Verteporfin
Photocoagulation Therapy (VISUDYNE)

Ranibizumab Aflibercept
(LUCENTIS) (EYLEA)

SMDS MPS TAP VISION ANCHOR PIER CATT HORIZON
MARINA VIEW 1&2
IVAN

Introduction of anti-VEGF
treatments in New Zealand



Treatment of Wet MD

VEGF causes blood \
vessels to grow

Avastin, Lucentis and
Eylea block VEGF

Stabilise vision and
prevent further loss

leaking
blood vessel



Avastin and Lucentis

4 weekly injection \

Equivalent effects3

leaking

1. CATT Research Group, Martin DF, Maguire MG, Fine SL et al. Ranibizumab and bevacizumab for treatment of blOOd Vesse|
neovascular age-related macular degeneration: two-year results. Ophthalmology 2012;119:1388-1398.

2. CATT Research Group, Martin DF, Maguire MG, Ying GS et al. Ranibizumab and bevacizumab for neovascular
age-related macular degeneration. N Engl J Med 2011;364:1897-1908.

3. Chakravarthy U, Harding SP, Rogers CA et al. Alternative treatments to inhibit VEGF in age-related choroidal
neovascularisation; 2-year findings of the IVAN randomised controlled trial. Lancet 2013;382:1258-1267.



Eylea (aflibercept)

VEGF-A

Stronger for longer

3 monthly loading doses

VEGFR-2

8 weekly injection?
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Fewer injections?

1. Heier JS, Brown DM, Chong V et al. VIEW 1 and VIEW 2 Study Groups. Intravitreal aflibercept (VEGF Trap-Eye) in wet age-related
macular degeneration. Ophthalmology 2012;119:2537-2548.

2. Schmidt-Erfurth U, Kaiser PK, Korobelnik JF et al. Intravitreal aflibercept injection for neovascular age-related macular degeneration; ninety-
six-week results of the VIEW studies. Ophthalmology 2013 [Epub ahead of print]



Normal macula
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Swelling the Retina:

Wet Macular Degeneration -
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Moment of boredom!
MR L age 67yr
Positive tamily history for AMD
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5% stable vision
40% driving vision
30% gain 3 lines vision

1. Bloch SB, Larsen M, Munch IC. Incidence of legal blindness from age-related macular degeneration in Denmark: year 2000 to 2010. Am J

Ophthalmol 2012;153:209-213.
Skaat A, Chetrit A, Belkin M et al. Time trends in the incidence and causes of blindness in Israel. Am J Ophthalmol 2012;153:214-221.
3. Cackett P et al. Intravitreal ranibizumab treatment of wet macular degeneration in SE Scotland — effect on blindness rates and 5 year follow

up data. Presented at ARVO, 5 May 2013, Seattle WA, USA.
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Incidence of membership (per 100,000)
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Less blindness

=== Age related macular degeneration
=== Glaucoma

= Cataract

= = Diabetic retinopathy
= « Retinitis pigmentosa
= = Other diseases

2005: Infroduction
of anti-VEGF
tfreatments
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n

% ess in Denmark?
% less in ISrael?

% less in Scotland?

Bloch SB, Larsen M, Munch IC. Incidence of legal blindness from age-related macular degeneration in Denmark: year 2000 to 2010. Am J

Ophthalmol 2012;153:209-213.
Skaat A, Chetrit A, Belkin M et al. Time trends in the incidence and causes of blindness in Israel. Am J Ophthalmol 2012;153:214-221.

Cackett P et al. Intravitreal ranibizumab treatment of wet macular degeneration in SE Scotland — effect on blindness rates and 5 year follow
up data. Presented at ARVO, 5 May 2013, Seattle WA, USA.



“Anti-VEGFs for wet MD is remarkable,
one of the greafest recent advances across all
medicine in past decade”

Prof. Gary Brown

Director Wills Eye Institute Retina Service

Co-director of the Cenftre for Value-Based Medicine






If 2RT laser
treatment
energy =
your height

Ellex 2RT

0.000000003 seconds
33 million times shorter! than O*

2RT laser pulse SR,
has no time to than thermal laser
create thermal

damage
ZK 1 1aser proauces
completely different, non-
thermal effects in the RPE
100,000 Watts with every standard
pulse! photocoagu
But over 0.000000003 lator energy
seconds
VERY good at producing
small 4 x height
bubbles (boiling) around of Empire

very small pigments. State
building

CIRCUMFERENCE OF
THE EARTH




NML example

e 55 year old lady
o Sister AMD
* Non smoker

*« R6/7.5 L6/12
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Human: Drusen reduction
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Advanced RPE Analysis : Macular Cube 512x128 oD O

Prior Visit Curmrent Visit
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NML: 24 month results of pilot study

12 months after a single treatment:

— Drusen - no progression (no increase in
volume) in 75% of treated eyes

— Drusen - decreased volume in 40% of
treated eyes

— Central visual function (VA and/or MAIA) -
Improved in 50% of treated eyes



NML: 24 month results of pilot study
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Low vision aids

Lighting
Magnification

Contrast




Gene therapy

Corrective gene In engineered virus

Injected into eye!

1. Dalkara D, Byrne LC, Klimczak RR, et al. In vivo-directed evolution of a new adeno-associated virus for
therapeutic outer retinal gene delivery from the vitreous. Sci Transl Med. 2013;5:189ra76
2. Bainbridge JW, Smith AJ, Barker SS, et al. Effect of gene therapy on visual function in Leber’'s Congenital

Amaurosis. NEJM 2008;358:2231-2239.




Ethical controversy

Teratoma formation, rejection

Limited visual improvement

Phase 2 trials

Schwartz SD, Hubschman JP, Heilwell G, et al. Embryonic stem cell trials for macular degeneration: apr
720. :
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Bionic eye

Camera in glasses Retinal implant
Video processing unit Electronic stimulation
Wireless transmission Visual information to brain



MACULAR

0800 MACULA (622 852)
www.mdnz.org.nz



q‘ The Royal Australia
and New Zld
.. cug of Ophthalmologist

= Thank you

SA—

Southern Eye Specnallsts

e for all e nditio



