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:);AHMD national survey - Microsoft Internet Explorer
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Figure 1. Registry homepage (www.armd—nova.or.kr) of the Korean Retina Society for uploading the data of patients

with age—related macular degeneration.
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sharsig el Wkt glo] AEFA(=125 pm)olt
9] £7137] =FAl(intermediate drusen, 63 pm<
<125 pm) 3} G aduj o] FRgE 45, $7] ol
FubAg e A5 Fubadgo] AL, A w=F ek
o

AT 9F0] Qlo] Ao A F= HFE HlsArt
AT A=F 952 A A ot F4
(center: 1 §5F2AW), WH3 (inner circle: 1~2 G2

AW), 153t (outer circle: 2~3 SFAAY) 2 10
71% sFAtHTable 3).

Al
=

e

Agh) vlwsto] 9@

N
i
H1
B
=
T

5 &

1

Hof i3fA= ANOVA testE, H|ALSHS A=
Chi—square testE A]s§s}$ch

Zi7te) gt 45 AwE 7Ps AL WA S8 2t
Z}o] H4roA] thE W52 Binary logistic regression
< o] g3sty ALk 27| Y 37] vroldsubEA,
T A UolpesbagTl gaae 217t ulaLsto]

Odds Ratio (OR)E F5l91 I Y&xs zz = &35
Atk Z+ HAolA p gro] 0.05 wgil H-E SAKCR

Folg Hol7 gicka Felstaie.
4 i,

487} ¥910) 507 0] wEp Tt Fefalelm, % 1,161
el Lol paghiay BaEoe] $2H gtk ol % ol

Table 1. Demographics and clinical features of age—related macular degeneration (AMD) in Korea

AMD patient (n=1,141)

Age
Gender: Male : Female (%)
Family History: Yes /Unknown /No
Insurance: Yes /No
Education: > College graduate
High school graduate
Middle school graduate
< Elementary graduate
Smoking: Current smoker
Ex smoker
No
Vitamin: Yes / No
Alcohol: Yes / No
Vegetable: every day
2—3 times/week
Once a week
Over once a week
Fish: every day
2—3 times/week
Once a week
Over once a week
Occupation: Indoor job
Outdoor job
Mixed
None
Body Mass Index
Systemic disease
DM
Hypertension
Hypercholesterolemia Hx.
Cardiovascular Hx.

69.7 £ 8.0
690 (60.5) : 451 (39.5)
20 /169 /952
1069 /72
198
354
212
377
213
267
661
260 / 881
448 / 693
676
349
83
33
110
540
355
136
416
332
131
262
23.312.8

190
366
37
79
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Table 2. Age distribution and subtypes of age—related macular degeneration (AMD) in Korea

ge arly xudative eographic atrophy ota
A Early AMD Exudative AMD G hi h Total
50~59 22 106 1 129 (11.3)
60~69 85 336 13 434 (38.0)
70~79 66 361 20 447 (39.2)
80~ 17 111 3 131 (11.5)
total 190 914 37 1141
Table 3. Phenotypic characteristics of the age—related L AEF7|E JE vaE 2o =AY HAF xo
macular degeneration (AMD) in Korea o] 67 HYo] AZS gAte 7 HHES 2A Roit)
Rt Lt Total  2axelo] 14z S2 849 4l & 25210] 9T, of
SOft drusen 252 209 461 ;qg_]:]g 50/\_” O]/b]_ /\5]?_]0 005]{— %?_94 /\11: 950,948‘:5
Center 154 134 o
Inner circle 56 45 ojlEZ HHEL 0.02%7} Hct
Outer circle 31 21
extramacula 11 9 = _
: 3. LIO|ZI EEHINO| YNRS
Geographic atrophy 40 27 67 tol deol Bawd
Center e 1) 27| Ljo|22istutet ol oy
Inner 6 2
Plgrglf;lsteﬁg;‘;hehal detachment 138 284 402 AX == Al0] 4610k 4] TEFE QlT). o] = 62.5%9] o
Serous 155 161 AERAE SAES WAL, 21.9%w FHHE 2§
Hemorrhagic a4 2173 OIS Al v @R el 9
Subretinal hemorrhage 183 176 359 —1=
2|8FS oF 2= 9] odtH(Table 3
Massive SRH 5 6 11 les < UKL )
Disciform scar 64 78 142 2) 7| LIO| B AIO| QpA}
71200 A gV ThE Helol ofat Bk 208S Al F7] FubAYS AR WA 943 (geographic
el HEHo=Z 114199 A7} HEHoZ HAo atrophy) o] 379(3.9%) | A TAE|J L, 4F&A vhola
o] &5 gict. kS 9149(96.1%) oA =]k, A2 Rk
AJ(exudative AMD)-2 @ghutgd iAol 1,072 oA
I, LIO|Z@giuts o] 98 o AHen 29T, 1 % 8629H(80.4%)0] FA o Ba} MetulEy

U217} 690 (60.5%) oJ=}7F 451(39.5%) 0| Q). 3
FAHE 69.74 Ak Table 1). A EEE 50~604]
7} 12978 (11.3 %), 61~704]7} 43478(38.0 %), 71~804)
7} 4477(39.2%), 814 o|Ao] 1319(11.5%) 0]t =
7] Yol gbHAo] 1907(16.7%) o]l 7] o]
FHZIAA o] 9517(83.3%) 0] tH Table 2).

2. L}o]

g

Bt
o] AFL AZTE HAFEY} o}
2 3 sEAAeIERE AETt 1
=3 :Lajl, oF 50% H=o
} /\a ﬂ i‘rXH 1

=
N2 32 o

o ol of
fu
o

+
E‘l

3

o = 2 o =0 ox

i oo

vw.ophthalmology.org

Al (subfoveal CNVM) ©|gic}. sHebala Al e 25 2]
(predominantly classic CNVM) o] 204¢+19.0%), Z-E-3

y =

(occult CNVM) o] 69621 64.9%) 2 =]t Table 4).

gtk 4029t A AL, i RE-2A(78.6%)
AN A aataatelo| it AEA PR Aol Wkt
el glo] Aol b adujulet ®el 497t 25%F
oA T =k utetEE2 359%H(32.6%) ol A
=L, Y] FustE 2 112H1%) oA =)
Auky wkEo 14291(12.9%) oA WA JATH Table 3).

=/ SHIMAAAEA 5 JEAlopd T TR AR o]
9 5809 HAs Ax}, 1849H(31.7%)S ZZmeha}

(polypoidal choroidal vasculopathy; PCV)o =
2931, 369H6.2%) 0] Wrutd A
giomatous proliferation; RAP) © 2 Rt itk Table 5).

XNl ¥
r:l orr oo
ol
o{N

¢

ZA)(retinal an—
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Table 4. Location of choroidal neovascularization in korean age—related macular degeneration (AMD) patients

location Predominantly classic CNV” Minimally classic CNV Occult CNV Total (%)
Subfovea 140 (15.9) 129 (14.7) 593 (67.5) 862 (80.4)
Juxtafovea 36 (35.3) 17 (16.7) 45 (44.1) 98 (9.1)
Extrafovea 28 (23.9) 26 (22.2) 58 (49.6) 112 (10.5)
Total (%) 204 (18.6) 172 (15.7) 696 (63.4) 1072 (100.0)

"CNV=choroidal neovascular membrane.

Table 5. Subgroup analysis of choroidal neovascularization
in age—related macular degeneration (AMD) patients;
Analysis of 580 eyes of exudative AMD patients who
underwent indocyanin green angiogram

A+=(0R=1.55), FH°] U&4+=(0R=2.66), 1EY
(OR=2.36), F=(OR=3.22)2] Heo] QJ&42 toluhy
PHEAAGT frefRt dadol SdsdTh Al FAI4=(Body
mass index; BMI)7} 25 0]A4F¢] 79 (0R=9.74) = 82|35}

Lesions Number (%)
Choroidal neovascular membrane 360 (62.1) ATIAE EcH(Table 8).
Polypoidal choroidal vasculopathy 184 (31.7)
Retinal angiomatous proliferation 36 (6.2) -
Total 580 (100.0) 4l £l
= 52l vk, 7] Ao A4 o= A FRbiaA 2@l 50A] o]} AdQloll A Lol HAZbAg o] A
o] 20.4%, AEF §I%0] 20.7%7} FAAE o] T/ U A ZARITE 27] Uolkel FubaAwct 7] by
o] THAZNIAA ShAtol| A kel it AAFE =4t d EAP7E of Sulf e wEkEo] 7] FRbAA Y] HleTt &
e PAS 4 = A8 A77F BasE 4 o 8l ATk sHARE W WHZALE e stof 2ARRE Ayt
t}(Table 6). ojB® Alfart dASHA| ok 27| WA Huk=
7] FHhEAY g Hes WHE TheAdol Baes o
4. 2, MEABI SO ARE o]l £ sl 4ol Zofslolof BTt H<: Song et alo]
F3F 3 ol ARl oA AT vl b
o shael AQAAAE S WG 04lolA] A4l Aol EES B 27] WAle] 2.02%, $7] W] 0.19%
313598 RO slo] oloh ABET, AAUASL = 27] w4l T/ WawT IAAE B o 4 9l
27, 5] yolmAgbaAe) AuaAS Avngith o1 Eak 02 opolx ol AE SHEIAE 7]
e 27)9h 57] UolBAgua Aol SIS g Fukuge] 2~12.7%, $7] Fukue] 0.19~1.9%= %
of Hl3l EoktH(p<0.001). AE2 27] FHhAAelAE of  7HAe] fHEo] H 5g & 7} Qo
ol frolell okort, F719) A9t WAl 639%2  wHle] Uoluuigubugel duEe Age
dzoll wla) dAe] ulgo] BTk FAUS 27] W Fele} welo] Folali, Mojua ekl 9T} WOl
Ao A= diztol| vlsh ] st Woroy o= ARt ANE =&V E7FsskITh ShAlRh Bl
27] FubE oA olate) ugo] golal B wEe. £20] 2 ofojz] akx|olo] Sixe] ATz HA B
AT, 5] Golaguha ol s tzael Hel & Uolpegha el el 1 WSS 0.02%0]%)
ofel]l FABO EUT £F 4 PuHANT GO o SAT, 27) PR A R HAL W
FRAE HolAl= th @Y 1Y 27 4 A & Ao ® AN, AT} 5/deRe] H7E O 1
7] gRbsAg o] & §-o)gt AtAlE Bk Table 7). A A =S T, FAR A 0] H4 R e
7 Qlafge] A2 AE 97t glof chul BAS Bal Ae] 3 4k 20090]9onE, AL 18007 HER of
ol HASH). thiw 244 APo] & 5, HA o] Hk. 1B E, volahigubag ol 1d W E2 of
Table 6. Laterality of the korean patients with age—related macular degeneration (AMD)
Phenotype Early AMD Exudative AMD = AM](??eographic atrophy
Laterality unilateral 73 (38.4) 728 (79.6) 26 (70.3)
bilateral 117 (61.6) 186 (20.4) 11 (29.7)
Total 190 914 37
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Table 7. Comparison of characteristics between normal control and early and late age—related macular degeneration

(AMD) patients

Risk factors Control (n=3,135) Early AMD (n=190) Late AMD (n=951) P-value
Age (years) 65.04+4.31 68.77+£7.63 69.88+8.10 <0.001
Gender (M/F) 1698/1437 (54.2%) 85/105 (44.7%) 605/346 (63.6%) <0.001
Smoking” 1039/2096 (33.14%) 58/132 (30.5%) 422/529 (44.3%) 0.022
Drinking (yes/no) 1248/1887 (39.8%) 62/128 (32.6%) 384/567 (40.4%) 0.388
Diabetes (yes/no) 132/3003 (4.2%) 44/146 (22.2%) 141/810 (14.8%) <0.001
Hypertension (yes/no) 396/2739 (12.6%) 69/121 (36.3%) 297/654 (31.2%) <0.001
BMI (kg/mQ) 24.27+2.89 23.04+2.93 23.41+2.80 <0.001
Cerebral or Cardiovascular 256/2879 (8.2%) 21/169 (11.1%) 91/860 (9.6%) 0.086

disease (yes/no)

Data are meanzstandard deviation (SD). ANOVA for continuous variables; Chi—square test for categorical variables, as appropriate;
“smoking=current smoker/ex—smoker or never smoked.

Table 8. Associations with early and late age—related macular degeneration (AMD)

AMD vs. Control

Early AMD vs. Control

Late AMD vs. Control

OR (95% cp  ©value OR (95% CD) Prvalee R (g5 ¢ FVale

Age (yrs)

50~60 1.0 (referent) 1.0 (referent) 1.0 (referent)

61~70 7.84 (6.17—-9.98) 0.000 11.20 (6.94—18.09) 0.000 7.65 (5.88—9.95) 0.000

>71 44.04(33.53—57.84) 0.000 35.94 (21.22—-60.85) 0.000 46.90 (35.07—62.72)  0.000
Male gender 1.55 (1.22-1.97) 0.000 0.74 (0.46—1.20) 0.23 1.85 (1.43—-2.40) 0.000
Smoking” 2.66 (2.09—-3.38) 0.000 3.76 (2.32—6.08) 0.000 2.68 (2.07—3.46) 0.000
Alchol (2—3 times/week) 0.99 (0.81-1.20) 0.882 1.14 (0.74-1.75) 0.55 0.98 (0.79—-1.21) 0.85
Diabetes (yes/no) 3.22 (2.39—4.34) 0.000 5.71 (3.55—9.16) 0.000 2.93 (2.13—4.04) 0.000
Hypertension (yes/no) 2.36 (1.91-2.92) 0.000 3.14 (2.13—4.61) 0.000 2.27 (1.82—2.85) 0.000
CVA Historylf (yes/no) 0.89 (0.66—1.21) 0.46 0.99 (0.54—1.80) 0.97 0.89 (0.64—1.24) 0.49
BMI (kg/m”)

<18.5 1.0 (referent) 1.0 (referent) 1.0 (referent)

18.5~22.9 1.20 (0.80—1.80) 0.39 0.58 (0.29-1.16) 0.13 1.32 (0.84—2.06) 0.23

23~25 1.35 (0.89—-2.05) 0.16 0.50 (0.24—1.03) 0.06 1.56 (0.99—2.47) 0.058

>25 9.74 (6.10—15.55) 0.000 2.89 (1.30—6.42) 0.009 11.56 (6.93—19.30) 0.000

*Smoking=current vs. ex—smoker or never smoked; 'CVA History=cerebral or cardiovascular disease history; Analysis was
performed with binary logistic regression.

o

R 4o
froox o e
1o

O

295 FAH 7)o o 50%9] FEES
2| 9] 2A7}F o2 X9 9] oA 27
7S ARk, AA RS 9 vol gt
19 YHEEL A 04%0|A0 2 A 2= 9)

s

Hisayama study?] 54 ¥HE 9.3% Hul=

]

o
AN
=)
—
(wm
o
i)
rir
3
flo
N
r\l
)
In
il
i)
B
52
Mo
ri
X
P

r)
ol
ol
rH
Jo
>
s
4
Bl
i)
Rl
o o?:.

>

B S jo oM
Kl o of i
oo

B i
H
n
>
N
X,
o
il
o)
_)r.l:

-
=
ORORT
ol o
o =
%1:. M o
2T g
59 oz EI[O
;:0: i) flo .
o ['l[‘ o

T e
o
r
R
oot
rII.
¢
o,
=
R
R
1

l-dl
{m
re
-
il
o ol
%
4T
o

1
B st gl

% IR s,

AwF 915 A9 we B

2 rlo
Sboxoom
=

ol

e

et

o

ol

jid

3

kd

BNl ol
. (E

o 4 o
offl —?L ro N
2
o
e
Ej

83

oX,
o &z R
o

o

52
(s

0%
oz
m

By

q2ER, HolHr

gLy

www ophthalmology.org

oﬁ.r
it
2T
SN
=
R
T
ill
|

=2

>,

1

Do

o2

o

m i)
N

o

14
=)
i)
=)
ofN
o
o|N
i

o
Tl
o 1

plot

il o

)

e
)

A
32
Kl

L
vlo[v
e -
o
_0“03':
e
mrﬁmo

AL

o
>,
S~
-
ol

;

[

SR xR
o
I,
o)
2
W
5
oL m_tJd
o
N
1o
K1
flr
oZ ;ﬁ o
S

=

VRN
o == o
offl
ol

(]

=

o

=
e

i3
0

=

Aol g
BIEEREE

= Zlo] FRhHA 9|

—'_'o\.?ir

BN d
i)
ol

1= o

L 1o
T
ST
o

il
il

i,
e
o
1=}
)
=)
o
olN

ox
T ¥ i
L jo mo
o 1 v
FﬁnLHrIr
éoimﬁt'w
O_Q,]I‘?"-L‘
= = oﬂllo
E_>£:_‘o
£ =

o

for i

FAT 93

ui)

N

].

e @

et
=

o
L2

1

T
O

by
K
WL
=
o

we (X
of
ﬂllO o
2 L

Ul
N
—

(<0
—_.

w0 -

i)
=™

ad
=

o
Y
s

of <



- Cfstetatets|x| 20108 X 51 X 43—

1) Friedman DS, O'Colmain BJ, Munoz B, et al. Prevalence of age-
related macular degeneration in the United States. Arch Opht-
halmol 2004;122:564-72.

2) Roh M, Kim JH, Byeon SH, et al. Estimated prevalence and risk
factor for age-related maculopathy. Yonsei Med ] 2008;49:931-41.

3) Song SJ, Youm DJ, Chang Y, Yu HG. Age-Related Macular
Degeneration in a screened Korean population: prevalence, risk
factors and subtypes. Ophthalmic Epidemiol 2009;16:304-10.

4) Yannuzzi LA, Sorenson ], Spaide RF, Lipson B. Idiopathic poly-
poidal choroidal vasculopathy (IPCV). Retina 1990;10:1-8.

5) Kwok AK, Lai TY, Chan CW, et al. Polypoidal choroidal vascul-
opathy in Chinese patients. Br ] Ophthalmol 2002;86:892-7.

6) Sho K, Takahashi K, Yamada H, et al. Polypoidal choroidal vas-
culopathy: incidence, demographic features, and clinical characte-
ristics. Arch Ophthalmol 2003;121:1392-6.

7) Wen F, Chen C, Wu D, Li H. Polypoidal choroidal vasculopathy
in elderly Chinese patients. Graefes Arch Clin Exp Ophthalmol
2004;242:625-9.

8) Maruko I, Tida T, Saito M, et al. Clinical characteristics of exuda-
tive age-related macular degeneration in Japanese patients. Am |
Ophthalmol 2007;144:15-22.

9) Yannuzzi LA, Freund KB, Takahashi BS. Review of retinal an-
glomatous proliferation or type 3 neovascularization. Retina 2008;
28:375-84.

10) Kawasaki R, Wang JJ, Ji GJ, et al. Prevalence and risk factors for
age-related macular degeneration in an adult Japanese population:
the Funagata study. Ophthalmology 2008;115:1376-81.

11) Li'Y, Xu L, Jonas JB, et al. Prevalence of age-related maculopathy
in the adult population in China: the Beijing eye study. Am J
Ophthalmol 2006;142:788-93.

12) Krishnaiah S, Das T, Nirmalan PK, et al. Risk factors for age-re-
lated macular degeneration: findings from the Andhra Pradesh
eye disease study in South India. Invest Ophthalmol Vis Sci 2005;
46:4442-9.

13) Gupta SK, Murthy GV, Morrison N, et al. Prevalence of early and
late age-related macular degeneration in a rural population in north-
ern India: the INDEYE feasibility study. Invest Ophthalmol Vis
Sci 2007;48:1007-11.

14) Miyazaki M, Kiyohara Y, Yoshida A, et al. The 5-year incidence
and risk factors for age-related maculopathy in a general Japanese
population: the Hisayama study. Invest Ophthalmol Vis Sci 2005;
46:1907-10.

15) Klein R, Klein BE, Linton KL. Prevalence of age-related maculopathy.
The Beaver Dam Eye Study. Ophthalmology 1992;99:933-43.

16) Vingerling JR, Dielemans I, Hofman A, et al. The prevalence of
age-related maculopathy in the Rotterdam Study. Ophthalmology
1995;102:205-10.

17) Smith W, Mitchell P, Leeder SR. Smoking and age-related maculopathy.
The Blue Mountains Eye Study. Arch Ophthalmol 1996;114:1518-23.

18) Klein R, Knudtson MD, Cruickshanks K], Klein BE. Further ob-
servations on the association between smoking and the long-term
incidence and progression of age-related macular degeneration:
the Beaver Dam Eye Study. Arch Ophthalmol 2008;126:115-21.

522 www,ophthalmology.org



=ABSTRACT=

The Results of Nation—Wide Registry of Age—-related Macular
Degeneration in Korea

Kyu Hyung Park, MD, Su Jeong Song, MD, Won Ki Lee, MD, Hee Sung Yoon, MD, Hyoung Jun Koh, MD,
Chul Gu Kim, MD, Yun Young Kim, MD, Se Woong Kang, MD, Ha Kyoung Kim, MD, Byung Ro Lee, MD,
Dong Heun Nam, MD, Pill Young Lee, MD, Hyoung Su Kim, MD, Hyeoung Chan Kim, MD, Si Yeol Kim, MD,
In Young Kim, MD, Gwang Su Kim, MD, Kuhl Huh, MD, Jae Ryung Oh, MD, Shin Dong Kim, MD, Sang Jun Lee, MD,
Young Duk Kim, MD, Soon Hyun Kim, MD, Tae Gon Lee, MD, Sung Won Joe, MD, Dong Cho Lee, MD,
Mu Hwan Chang, MD, Si Dong Kim, MD, Young Wok Joe, MD, Sun Ryang Bae, MD, Ju Eun Lee, MD,
Boo Sup Oum, MD, Ill Han Yoon, MD, Soon lll Kwon, MD, Jae Hoon Kang, MD, Jong In Kim, MD,
Sang Woong Moon, MD, Hyeong Gon Yu, MD, Young Hee Yoon, MD, Gwang Yul Chang, MD, Sung Chul Lee, MD,
Sung Jin Lee, MD, Tae Kwan Park, MD, Young Hun Ohn, MD, Oh Woong Kwon, MD, Woo Hyok Chang, MD,
Yeon Sik Yang, MD, Suk Jun Lee, MD, Su Young Lee, MD, Chang Ryong Kim, MD, Jung Hee Lee, MD,
Yeon Sung Moon, MD, Jae Kyoun Ahn, MD, Nam Chun Joe, MD, Gwang Ju Choi, MD, Young Joon Joe, MD,
Sang Kook Kim, MD, Sung Pyo Park, MD, Woo Hoo Nam, MD, Hee Yoon Joe, MD, Jun Hyun Kim, MD, Hum Chung, MD

The Korean Retinal Society, Korea

Purpose: To evaluate the incidence and clinical features of age—related macular degeneration (AMD) in Korea

Methods: Web—based (www armd—nova, or kr) registration was conducted for AMD patients aged 50 or more who were newly
diagnosed by retinal specialists in Korea from August 20, 2005 to August 20, 2006, Patient data including ophthalmologic examination,
fundus photography, fluorescein angiogram and/or indocyanin green angiogram (ICG), past medical history, behavioral habit,
combined systemic diseases were up—loaded,

Results: Among finally enrolled 1,141 newly diagnosed AMD patients, 690 patients (60.5%) were male and 451 patients (39.5%)
were female, The average age of AMD patients was 69.7+8.0. Early AMD was observed in 190 patients and 951 patients had
late AMD. Classic choroidal neovascular membrane (CNVM) was observed in 18.6% of exudative AMD patients and 63.4 % had
occult CNVM, Subfoveal CNVM was observed in 80,4% of the patients with CNVM, Among the 580 exudative AMD eyes that
performed indocyanin green angiography (ICG), 184 eyes (31.7%) had polypoidal choroidal vasculopathy (PCV) and 36 eyes (6.2%)
showed retinal angiomatous proliferation (RAP). Age, male gender, smoking, diabetes and hypertension significantly increased
the risk of the AMD among Koreans,

Conclusions: Because of the low rate of participation by retinal specialists, definite incidence of AMD was not obtainable,
However, the estimated 1-year AMD incidence in the Pusan area of Korea is at least 0.4%, In contrast to Western people, 31.7%
of exudative AMD cases were revealed to be PCV and 6,2% were revealed to be RAP, This discrepancy between ethnic groups
should be considered in the diagnosis and treatment modality selection of Korean AMD patients,

J Korean Ophthalmol Soc 2010;51(4):516—523

Key Words: Age-related macular degeneration, Choroidal neovascular membrane, Korean, Polypoidal choroidal vasculopathy
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