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Age-Related Macular Degeneration (AMD)
(EF=EMRILAE)



Anatomy of the eye and retina 4

Update on PDT
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Normal retina >

schematic fundus photograph

RPE separates choroidal layer from photoreceptors
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Choroidal neovascularization (CNV) = &

fundus photograph

Schematic

New blood vessels penetrate Bruch’s membrane
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Formation of disciform scar ’

_ fundus photograph
Schematic

Disciform scars can form in untreated CNV
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Update on PDT
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Diseases causing CNV

1. Age-related Macular Degeneration
2. Pathologic Myopia

3. Idiopathic CNV

4. Choroiditis

5. Dystrophy
6
7
8
0.
1

Polypoidal choroidal vasculopathy (PCV)

Trauma

Tumor A&

Central Serous chorioretinopathy (CSCR)
0. Laser-induced




Vision loss in AMD 12

Atrophy
of RPE
Serous
detachment B&_LKZEY
os <5%
ST P S
5-10%

| AMD is a major

cause of blindness

. . in the western world
Causes of vision loss in AMD
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2 Main forms of AMD
AMD —FhK#Y
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“DRY” F{:AMD

drusen and abnormalities of RPE I ISR &
RPESF: ¥

usually causes little impact on vision, unless
significant RPE atrophy develops

PRAERPEZZ 4 ™ 2, 38 W 0 A0 77 52 /)
“"WET” {&1:AMD

new vessel growth from the choroidal layer

K ik 2 J5E 8 A s

usually has a severe impact on vision
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Drusens

Update on PDT ZU18/>/4



Choroidal
neovascularization

Macular Hemorrhage
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Factors linked to AMD 16
Pl R 2= 5 AMD & A A ok

Confirmed - Smoking "R/

DS HEE - Hypertension = IflLJ&
- : - Cardiovascular disease ‘[ Il & %7
Age TR - Nutrition 5 7: X =

- Neovascular AMD in one eye

— HIR R4 FH A mEHEAMD
- Sex 145l
- Race &
- Family history ZXJE 52
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Age and AMD & 5AMD

% of people

30 -
25 -
20 - Non-
15 — neovascular
AMD
10 | - - Neovascular
5 | AMD
0 [ [ [ |

60-64 65-69 70-74 75-80
. . Age .
The risk of developing AMD increases with age
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Genetics iB/& 5

v Genetic and environmental factors
SR (3= 1B AP
v Approaches s

— twin studies == rir s
— other retinal conditions i &

v Potential uses wragmssm Va
. N
— markers / prevention #zic s
— gene therapy #piisyy
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Prevention of AMD




Clues to preventive strategies

damage blocked
by antioxidants

photoreceptors and RPE damage
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Antioxidants
and
Vitamins
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Ciliary body Neutrophic
Factor (CNTF)

Normal / GFAP bEGF injectiop-GFAP bEGF injection /ARG
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Treatment of AMD CNV '

DIFFICULT

ooooooooooooooooooo



RPE/PHOTORECEPTOR
HYPOXIA
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Subrefinal Surgical Removal

mDirect
extraction of SR
CNV membrane

mDisappointing
postop result

Removal
sub-retinal ®m Foveal atrophic
new vessel scar

with forceps
m 89% scotoma
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Macular Translocation

m Relocate fovea to new
site with good RPEs

m Uncertain
= No RCT
B Limited case reports
m Steep learning curve

m Possible severe
complications

2018/5/4 Update on PDT



lonizing
Radiation Therapy

= in AMD_CNV
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m Confradictory
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Transpuplllary
Thermotherapy (TTT)

Transpupillary Thermotheragy

m nfrared laser
photocoagulation

= Mainster et al 2000:

m Lowerretfinal temp rise
(less 20 degree celsius)

L= Bt drcaleees = charredal r o lEsETd

= [reatment outcome
varied

® Fundus pigmentation
m Media clarity

m Under RCT evaluation
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Direct Focal Laser

Macular degeneration

" Macular Photocoagulation Study (MPS)

= Primary MPS outcome: severe visual loss (> 6 or
more lines loss)

m Modest freatment benefit

2018/5/4 Update on PDT



Photodynamic Therapy (PDT)

Sub-RPE NV*
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Predominantly Minimally
Classic CNV Classic CNV

Occult CNV
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Intravitreal Injection of Drug










RETINAL PIGMENT
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Key Studies

(Lucentis for AMD

The HEW ENOLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE ”

BACKGROUND
Ranibizumab — a recombinant, humanized, monoclonal antibody Fab that neu-
tralizes all active forms of vascular endothelial growth factor A — has been evaluared
for the treatment of neovascular age-related macular degeneration.

METHODS

In this multicenter, year, double-blind, sham-controlled stwdy, we randomly as-
signed patients with age related macular degeneration with either minimally classic
or ocoult (with no classic lesions) choreidal neovascularization to receive 24 monthly
intravitreal injections of ranibizumab (sither 0.3 mg or 0.5 mg) or sham injections.
‘The primary end point was the proportion of patients losing fewer than 15 letters
from baseline visual acuity at 12 months.

RESULTS

Weenmlled 716 patients in the study. At12 months, 94.5% of the group given 0.3 mg
of ranibizwmab and 94.6% of those given 0.5 mg lost fewer than 15 letters, as com-
‘pared with 62.2% of patients receiving sham injections (P<0.001 for both compari-
sons). Visual acuity improved by 15 or more letters in 24.8% of the 0.3-mg group
and 33.8% of the 0.5-mg group, as compared with 5.0% of the sham-injection
group (P<0.001 for both doses). Mean increases in visual acuity were 6.5 letters in the
0.3-mg group and 7.2 lettars in the 0.5-mg growp, as compared with a decrease of 10.4
letters im the sham-injection group (P<0.001 for both comparisons). The benefit in
wisual acuity was maintained at 24 months. During 24 months, presumed andoph-
thalmitis was identified in five patients (1.0%) and serious uweitis in six patients
(1.3%) given ranibizumab.

COMCLUSIONS

Intravitreal administration of ranibizumab for 2 years prevented vision loss and
improved mean visual acuity, with low rates of serious adverse events, in patients
with mimimally classic or occult fwith no classic lesions) choroidal neovasoular-
ization secondary to age-related macular degeneration. (ClinicalTrials gov mumber,
NCTOD056336.)

MEMGL) MED 5514 WWW.MEM.OBS  OCTOGER & 2006
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Ranibizumab versus Verteporfin for
Neovascular Age-Related Macular Degeneration
David M. Brown, M.D., Peter K. Kaiser, M.D., Mark Michels, M.,

Gisele Soubrane, M.D., Jeffrey 5. Heier, M.D., Robert Y. Kim, M.D., Judy P. Sy, Ph.D.,
and Susan Schreider, M.D., for the ANCHOR Study Group®

FOL3FF  NO. 14

ABSTRACT

BACKGROUND
From vitreoratinal Consukants, Mathed- W compared ranibizumab — a recombinant, humanized, monodlonal antibody
ist Hospital, Houston [O.M.B.J;tha Cols  Eapy that neutralizes all active forms of vascular endothelial growth factor A — with
Eya Instituta, lavaland Clinic Foundation, . . . . .
Clavaland [RKK); Ratina Cars Spacial. PhOtodymamic therapy with vertepoefin in the treatment of predominantly classic
ists, Palm Baach Gardans, FL{M. M); meovascular age-related macular degensaration.

dinigu dophtalmokge, Unkvarsity of

METHODS

During the first year of thiz 2-year, muulticanter, double-blind study, we mndomly
assigned patientsin a 1r1s1 ratio to receive monthly imtravitreal injections of ranibi-
zumab (1.3 mg or 0.5 mg) plus sham verteporfin thempy or monthly sham injec-
thons plus active verteporfin therapy. The primary end point was the proportion of
patients losing fewer than 15 letters from baseline viswal amuity at 12 months.

(DM B, Ophthalmic

Bostory, Boston [.5.H.); Rating
Asscdiatas Medical Group, Los Ang
(D.5.8); tha Cok Eya Instituta, Clavdand
inic Foundation, Clavaland (PIK.]: and
Ganantach, South San Francisco, CA
[CC. RYK). Addrass reprint raquasts
to Dr. Rosar@ld at the Bascom Palmar
EyaInstiuta, Departmantof Ophthalmel-
ogr, Unbrarsiy of Miami Millar School of
Madicing, 900 WW 17th St Mismi, AL
33136, orat prosanfddgh mad. miami.adu.

ach, South San Frandsco, CA
5. Addrazs raprint ra-

group (P<0.001 for each comparison). Visual acuity im-

*Principal invastigators in the Minimally 5,35.7% of the 0.3-mg group and 40.3% of the 0.5-mg
Chssicioouk Tral of the AntisEGF 2

#rttibody Ranibizumab in the Teatmant
of Haovasa ar Aga-Ralated Macular ba-
ganaration (MARIME) Study Graup ar
listad in tha Appandix.
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Is Avastin equal to Lucentis in terms of
R,




The NEW ENGLAND
JOURNAL o MEDICINE

RESTARLISMED IH 18132 MAY 19, 2011

VDL, 34 WO, 20

Ranibizumab and Bevacizumab for Neovascular Age-Related

Macular Degeneration
The CATT Research Group®*

ABSTRACT

BACKGROUND
Clinkcal trials have established the efficacy of ranibizumalb for the treatment of neo-
vascular age-related macular degeneration (AML). In addition, bevacizumab is used
off-label to treat AMD, despite the absence of similar supporting data.

METHODS
In a multicenter, smgle-blind, noninferiority trial, we mndomly assigned 1208 pa-
tents with neovascular AMD to receive intravitreal mjections of mnibizumab or
bevacizumab on either a monthly schedule or as needed with monthly evaluation.
The primary cutcome was the mean change in visual acuity at 1 year, with a non-
inferiority limit of & letters on the eye chart.

RESULTS
Bevacizumab administered monthly was equivalent to ranfbizumab administered
monthly, with &.0and £.5 letrers gained, respectively. Bevacizumab administered as
neaded was eguivalent to ranfbizumab as needed, with 5.9 and 6.8 latters gamad,
respectively. Ranibizumab as needed was aquivalent to monthly mnibizumab, al-
though the comparison between bevacizumab as needed and monthly bevacizumab
was mconclusive, The mean decrease in central retinal thickness was greater in the
ranibizumab-monthly group (196 gm) than in the other groups (152 to 168 pm,
P=0.0% by analysis of variance). Rates of death, myocardial mfarction, and stroke
were similar for patients receiving either bevacizumab or ranfbiumab (P-0.20). The
proportion of patients with serious systemic adverse events (primarily hospitaliza-
tions) was higher with bevacizumab than with ranibizumab (24.1% vs. 19.0%; risk
ratio, 1.29; 95% confidence interval, 1.01 to 1.66), with excess events broadly dis-
tributed in disease categories not identified In previous studies as areas of concern.

CONCLUSIONS
Ar] year, bevacizumab and ranibzumab had aquivalent effects on visual acuity when
administerad according to the same schedule. Ranibizumab given as needed with
monthly evaluation had effects on vision thatwere equivalent to those of ranibizu-
mak administered monthly. Differences in rates of serious adverse events require
further study. (Funded by the Mational Eye Institute; (linkcalTrials.gov number,
NCT0059%450.)
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VEGF trap- aflibercept

* Fusion protein incorporates VEGFA
the second binding domain A
of VEGFR-1 receptor and the A '\
third domain of VEGFR-2 to S :,\“’E\ ap
the Fc portion of 1gG vecrig,  QVEGFR2
* Chimeric protein/ fusion AT g "

protein with higher binding
affinity

e Offering a longer interval
between doses

% Endothelial
" Cell C’
VEGF A- isoform of VEGF

can be blocked by
bevacizumab






How genetics improve understanding of AMD
pathophysiology ?

Immune
Regulation

CX3CR1

Immune proteins ,complememt
Llpld and lipid in drusen

Meta bOlism e Elevated serum complement

level in AMD pathway

annose residues I IgM, IgG | l Bacteria / altered self surface

Raised C-reactive protein levels
in AMD

Increased CRP showing additive
effect on risk of AMD
progression if combined with
CFH polymorphisms

b C2a( C;:»C

membrane altack complex leucotaxis



AMD Pathophysiology

 AMD Pathophysiology
— Lipid metabolism dysregulation

— Innate immune system (complement or toll-like
receptor) dysregulation



Genetics & Treatment (Pharmacogenetics)?

* The study of the effects of certain target
genetic mutations on response to treatment

* Anti-VEGFs
— CFH and ARMS2: suboptimal response
* PDT

— Prothrombin 20210A and factor V 1691A alleles:
better response

* Dry AMD
— CFH: decreased effect of antioxidant therapy



Proteomics 1

e Study of the molecular phenotype produce
by a particular genotype

* Molecular chaperones

e Putative biomarkers for AMD

— ? Plasma carboxyethylpyrrole (CEP) oxidative
protein level

— ? CEP autoantibody level




Take Home Message |

m AMD is the leading cause of irreversible blindness in developed

countries. EEEPIR{EIEFE B2 2 A v 2 IR F 3R A

m Some visual complaints like distorted central vision necessitate prompt
referral to an ophthalmologist. #4159k A\ 223 —EeEAR I P oG H7 i 2 0 20
SRR RERZ FIR PR 4.

m Anfi-VEGF (intravitreal injection) and other upcoming tfreatments (VEGF
trap) are quite promising especially if the disease is tfackled at an early
stage JEFERR N ER DU E N K ERKFT (Anti-VEGF) MIEALRR: E Ay /a5
WIVEGF frap » BHEFRIZR @ FrAlE AR AR FHAPE EZ LA



mDue to opacification of the lens (&

Cataract







Classification 3E 5l
mSeverity BREREE |
mLocation IR
mCauses KA
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Causes of cataract A

sCongenital 55 R M4
aTraumatic &ljEM:

mSenile F T

aDrug induce EE¥ETE]
-Dlabe’res ;F' }?&fﬁi

mQOthers ..




mCongenital Cataract

N A=1 2




Cataract 5370
sSecondary Cataract

—_RBAE




A major problem in Hong Kong

=Growing population A% &
=longevity B
=Aging population A 131k




sCommonest
eye problem in
the elderly

REE B IR




mBlurring of vision 37 /70
sGlare BZ¢

mDiplopia E&Z
- l:i:olor saturation BEEEF1E
sSecond sight FE4 177 |
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urring of Vision fﬂjﬂﬁ*ﬁﬂ



o lIga@(ecreqse color saturation g
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(Due to light scatter g3¢4p 538 Fras)




Cataract ifil.

= Second Sight B4/

—







= Loss in Red Reflex ¥ 4GRE4T {7 B+




Treatment &5

=Observation &i%Z?
sMedication &£4)?
mLaser F%?
mQOperation F1i5?




Treatment

sQObservation #22? ¢/

B For mild cases that visual
disturbances do not affect
work or daily living i

IR IIZ A ETIERHE

TRV




Treatment

| .

s Mediedafions &

= Laser FOEIaRE
n X/ VvV |
aNot for primary freatment

IEE BB TE




Treatment

mOperation F{ii?
I
BOnly when mature =

B H NERET HH??7?







sRemoval of the cataract lens
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mExiracapsular Cataract
Exiraction (ECCE) ZE4/MiEkR




Cataract EJSI.

ECCE B4/ MR

mLarger Wound £
=Require Suture E.uggé%i
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sPhacoemulsification

AL FH




*Phacoemulsification

LR = 2X




mCorrection of refractive error
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“Types of Intraocular Lens (IOL)

AT AASHY




mSurgery
mExira Capsular Cataract Exiraction
(ECCE)
Or Phacoemulsifiation
mimplantation of Infraocular Lens



sSmaller Wound & #5:/)\
mLess astigmatism HIRFOERY /D>

Intraccular Lens Implant




LLY

i)
lvmon after cataract operation figt&H 1 T FE

m Posterior capsule opacity (PCO) 1&E&;

s Common post-op complication & B H+3$5E

m Risk factors [E[&HRZ=:
= Diabetic mellitus &R
mYoung age FiR

Pl




aNd:YAG laser to create opening in posterior
capsule (LINd:YAG laser AAEEHFL)

= Clear the visual axis
to improve vision
FEtR a2 IS E]

7 THY AR ]




*Surface anesthesia

Bt

FE =) Needleless EEFT

*Phaco & foldable IOL

L2 R et IR YN

A S

*Simultaneg

=

Sutureless
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Modern Cataract Oneration

oYYy i Jir= v [ls




LASER REFRACTIVE CATARACT SURGERY
(FEMTOSECOND LASER CATARACT SURGERY)




Take Home Message 2

= New advance in cataract surgery is marching towards automation
and standardization with lower risk and more predictable visual
outcomes. [ P TF-fiftr Y58 22 Feg s 28 ) 5 B LARASEAE AL - e 1T 222 1) B R JL
S A B ] PR RLAY AR B
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