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EX: Lo 2EHHMol S5 stotM AT bevacizumab FEIXZAL Fle s otet o FQIXto| s Lor=E ket
Aot gHE: Bevacizumab R2|MZAL F=(1.25 mg/0.056 m)E 65 ZHHSZ 33| A5t 12748 0|4 Zut 2HESt 312rE &3
OIRVIZ ZAIZ, X2 T 1, 4, 1270Emy A, HUtE7, SSEIEOE ZAGIRICH L], MY, R7|AE, W 37| H2tor Mol
SR, YorMAMT|Eie] SElotE Y, Zd9sixz H3 20 mat X2 s Hlw3lct

Ak ZA ™ Z T YA (0gMAR), BRI & SHt2 0= 242} 0744049, 320488 um, 9.5042.99 mm°oilAl Z=AL & 1274
M 0.68+0.61, 218469 um, 6.32+0.71 mm°z SEMEACHZEZE p=0.012, p{0.001, p{0.001). 75AM| 0|4, 3 disc area 0|AQ| HtH
37|, Z7INH0| 5ot 42 FA T 2€W AFH SHS 20l 7+ MUt

ZAE: Lo EEHH YOl SHts MHafat MMM A bevacizumab FEIMAL FU&2 AlZnt sHESHH JHMo| sak7t QCH SHX|2E
¥ Z g XZ ™ AlZo] 22 42 AZoF7t Mgt 4+ ot

(CyBtotatats| x| 2009:50(2):202—210)

Lho| e /S 6541 o)/de] =Ql QlTRollA Al A
sko] a3k Qo 4715k Al Ak =2 Weut
A28 3k choroidal neovascularization) 2] Aol 7]Ql8k=
Aog g4 Qe
Lol bAoA WA E RS 2| 7Shr] 9
F b o 2 o] #3811 (laser photocoagulation) 2} 33+<]
}2] & (photodynamic therapy, PDT) S| Qlt} #o]#]%
A me 447 Aafrgol A S5 ool Al-A s}
P AEAS daAz oy, el d o] gt F
of §Ask= Afoll= Als & S22 AlgA s
o2 ¢lste] Aol Aeko] itk PDTE S-A1 1
(predominantly classic) WA B0 A S5 o]
] Al A st Ao 9RlAde 7], Alge ebgst
7= &p7E Qllot, WHEA Rl X 57F astkal,
7% A (minimally classic) 2 FrE(occult) HapAlxyd
oA 2 ZIL AFH ol et

3 m| M| ZAJAFeIxH(vascular endothelial growth factor,
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ot gAWolA VEGF s=7h Z7heo] 9la’ laser
photocoagulation®. 2 8- =% WA HL =5 HEo
A FE o g A 214 (anti—VEGE) X 2& W
Ao WS 9L, 59 J=E Sol=d a2yt
7} 21t o5 kx| % pegaptanib (Macugen® OSIP,
Melville, NY)-& VEGFi65 isoforme]] Z&F3}= aptamer=

SRR 2208 1074258 70%14 Al % olule] Al
Blalh 919l 20904 A % olape] AsAo] qlgict’

Ranibizumab (Lucentis® Genentech, South San Francisco,
CA)= VEGF—AQ] »E isoformse] A¢st= anti—VEGF
fragmento]w|, F=AF 3 12709 A P& off F55= ©
aho] AE2Ae 90% olAol A meli, Al & olge] Al
AL 30% Amol|A ® Atk Bevacizumab (Avastin,®
Genentech, South San Francisco, CA)L ] dAo|A] &
T35 full length anti—VEGF &A=, Ao]A tfAd &4}
A FeA2F B8t AR ARo] 5ol oFA|o]
oh FT o] o7 dAt=olA vl iAol A
gt Wi d o] tigt f-e AW bevacizumab ¢
o] AT AT} et Adars vkl Halst

B glow, AREH] GF vHE AAS hejH
B el A g
webs o Al AL Lol B FUPAAC] 4t Ul
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oAl @ ol A bevacizumab 2 AU FY=2] a3}
OF ol F At wisf dohriiA} skt

CHef a2

B AT 2006 9URE 20079 49744 Lol wdl 3
% 3|

ol s Rox | S Il B M ) ot i =2 e B e SR 1 .2 el
£ Zo]A] bevacizumab S#A|7Y FU<(1.25 mg/0.05
m)-E& 65 7H4 0.7 33| A& FARIL A AR =w5kG
3L, 12789 o) 7 wako] 7hsstd #AF 307 (31%1)

o A-tollA thARAte] AA7IE 1) 554 o)A,
2) vrol bAoA A7 Sytet dehidRo g
3) Warel, gruistel, gupsaasstol Sol ERjsh,
4) Yz k=2d (optical coherence tomography (OCT),
stratus OCT model 3000, Carl Zeiss, Meditec Inc. USA))
A} 3= (foveal thickness, FT)7} 250 um ©]AF 5)
Hol 27|17} 9 disc area ©|5}3] $HAt= SFGlch 1e|al g
Hisl e ubil A E o] sl o2t Hoj AR mL AHE
o|E FY&o 7 A, bevacizumab F2|A|W F=U<& 67
A olfe]] PDT Al AW, oh& bt W ke 7]
o] AU A A7 < A= A ShollAl A &fst
Ak

65 tACRE 33] A 3 1270 Ao 5 =S
by, dupstell, rhubAl AAtar]EkE] (pigment epithelial
detachment, PED)7} Ho]AY OCTA FT>100 um &7}
& 4%, U] Sk BolwA AeAst gk 4
-, 28 2 g d s 52 SHkEdo] Sl
A% ARRE Sk ol AT 319k % 239HT4%)
ol A 33], 79H(23%) ol A 43], 19H(3%) A 53] FAFSH
omn, Pt FAF Sl 3.38 %k

FAF AT AP 1, 4, 127094 F A e, FT, &
ShkE ) (total macular volume, TMV) 9] W3}2 2Al6}14
o} E3h Upo], Y, 2714, W =7], e d
o] Y&, PED, SWlelEd, Fostxw B 571 o
A, FT, TMV, 3t & ool Algadls Hol= gkt
vl & mAe Gl A EA s3Itk

FT9} TMVE six diagonal fast scan #4402 OCTES &
3] =435}t FTE: standard OCT softwareS ARE-3f
Fast Macular Thickness Map protocolof|A] 34l 1 mm
Huol HP%=E Jella, TMVE SHEEZE volume
data(cubic millimeters) 2 ¥gste] AAlstgict wWebahAl
AT Fej= FFUARFes 72 AR A,

asAYH, FEom PEaldl, OCTE Fof Fuhel,

HHAGOA OtHIAERISl F 1t -

watstll, PEDE gRR1skeltt. i<t FollAl o] dol PDTE
=l 16¢H(51.6%) ]9l a1, A3 A]7|= bevacizumab

o o
A A et 16.2 (12~23)71d=2 A, 22 6714 ool
Al A9 il

Alcon) 0.2 <t vty % 10% weld 8-S o]-83ko] <t
A2ES 5197, Auhgel] 5% vebd LS Hokalgich.
AA71E AHa) =& 8 F 30 AolA RS o] ¢

5 mg/0.05 mlE THA A= &
FollA 3.5 mm, A e FrgA bl A= 3.0 mm
Hojzl Aol% Ei slo]2 AmA B (pars plana)S
151ct. gAA (Ofloxacin, Tarivid®)
3E B9 ST e 3

AEe 24HA 8 (decimal) 02 243 T EAEA]
913l logMAR Alg| oz Hghsiiom, QPd4=#] 50 cm, ¢F
A2l 5 em, PAE] AT Z2) 20/2000, 20/20000,
20/400000.2 $HAF81ITE " LogMAR A]2of|4] 0.1 logMAR
o] xjoli= ETDRS Al2igiollA] 3 Z0] AJ2i#als Lehict,

EA Al B2 SPSS 12.0 (SPSS, Inc., Chicago, IL)E
ol g3t oAl At Fo] A2, FUHEA 9 ki)
H3h= paired 7 —testE ARESto] EASHGITE ofe] A}
S FuhgTo] ub2 A2 8 OCT Mstagel that within
subgroup and between subgroup analysis+= repeated
measured ANOVAE AM-3141L, 3 & oA AlFEA
O] WAYE-L chi—square testE AlgYsto] H7lskoitt 57
9l o8 p<0.052 sheirk

tlo

Z ot

4 ke 309 (319 o]l o, o] F dxrt 209
. BFAge 72347549tk Table 1).
P A (logMAR£SD)& 0.7440.490] %}
11, FTE 320488 um, TMVE 9.50+2.99 mm’o] ¢t}
FAE 3 1,4, 127047 H P Al (logMAR)S ZH2¢
0.68+0.47, 0.6740.50, 0.68+0.61& AL M1} v]ua}o]
IR FoJstA SA=aL, 12497 FA =
(p=0.002, p=0.009, p=0.012). FTL= A} 3 1, 4, 127}
AR 747k 243464 um, 201438 um, 218469 um= 17]1Y
A FsHAl sk, 12709714 fA = K2,
p<0.001). TMVE Z=A} 3 1, 4, 127095 212} 6.87+1.96
mm’, 6.01+1.01 mm®, 6.3240.71 mm’2 171L%] 42|}
A sk, 12709702 FA= 2, p<0.001)
(Fig. 1).
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Table 1. Baseline features of patients with subfoveal
CNV due to age—related macular degeneration

Baseline (%)

Eyes 31

Mean age+SD 72.3+7.5
< 75 years 20 (64.5)
> 75 years 11 (35.5)

Women 10 (32.2)

CNV™ subtype

predominantly classic 8 (25.8)

minimally classic 1 (3.2)

Occult 22 (71.0)
PED' 10 (32.2)
Submacular hemorrhage 14 (45.2)
Size of lesion (DA¥)

< 3 DA 13 (41.9)

> 3 DA 18 (58.1)
Prior PDT* 16 (51.6)

" CNV= chor01dal neovascularization; ' PED= =pigment epithelial
detachment * DA=disc area; PDT= photodynamic therapy.

FAF 3 1209 =N &) mvke] AJEAEE B
ol ko] H|&-2 299H93.5%) 0|91, & % o] o] Al
HIE Hol A9 209H64.5%), T 2 o)A A& ulute)
ANEEZAE Bl H$7t 11@(35.5%)0121@.

A dgubAEdat 2hE wehakl
& Urol 2|7 83k Blusk 4, A7 A AYE
W2 ALY EH(0.6940.51) o)l A, SN A wjzha}
F3H0.8040.49) 9] Hlo}@l STk AR S 1, 4, 12
NEA T oA H5E folgh Algo] 34 Bk A= A
FT9} TMVi= %Aﬂz%vé@ A (3524108 um,
11.0344.03 mm’ojlA] Z+=2 wehaba A 7H293456 pm,
8.56+1.91 mm’)o| H|3te] FASIch FTe TMVS & &
el o] Wtk E oA A& A} vlaste] 1, 4, 1275
A FofstA Has Fdoldet kAN AP A wet
Ao A= A & S D9} v|wEte] ] g FT
Q]—TMV-—] z7]_;(—]?l Py ]_0104 01,]. ZI-E.UHE]—UPA Agah,]-

o= FAF = Ul @A S Hdas AY st 1
2L 129 Aol A= T o oA vl DRef Bl=stHA] £
A=t = Fejo] WA E R A, FT, TMV
o] Wzto] eell= Fefgt Apol 7t §loth(Zh2}, p=0.538,
0.313, 0.437)(Fig. 2). o] Aire] g LA 2 W
SR 19t 2 EAoA AQlstnt. A ut
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Figure 1. Changes in visual acuity (logMAR), foveal
thickness, total macular volume during follow-up.

p=0.215, p=0.346)(Fig. 3).

Lol A, 27|A1", e 27, 3wtskEd, PDT ¥
g §-5of w2 A1, FT, TMVE] tﬂm} gk & o)) Al
G54 HlEof ujz]= ol thafiA Blas| Bokrh(Table

2, Fig. 4). S-S 754 o]dat vk & o] Bl
e, T5A] o]l oM X' Mt vlaste] 1, 4,
127194 s)5et2Ql S w Btahal f-o8k A8 54
2 Ao}, 754 wTkel wollAl= 1, 4, 1270EA) f-efgt
A3} a8kl T o] WAE|QITE AHE Leof Hla
e 7]2&% ek H3tol] ZpolE Kol ghgitt. =
71N EE tAdEAES] HaAE L 0.53 logMARS: 7]&
o2 Uieo] BN Ax}l FTeF TMVe] #Hal= 12749 &
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Figure 2. Comparision of visual acuity, foveal thickness,
total macular volume between predominantly classic
and occult subfoveal choroidal neovascularization
secondary to AMD during the 12-month follow-up. No
statistically significant differences were shown between
two groups.

Qb 7 2 bl ol Aol & HolA| ke, 271 Al
o] T BF 1A &2 Aol Hlsl FefsiAl Al o]

FAE H3E Hrh(p<0.001). B 7)o wE v
oA 3 disc area °|5FQ] w2 A& = 1, 4, 12€H] A|IHE
Aat a4 4ol dglent, 3 disc area ol ot
Al £ 1, 4, 1297 sFet4Ql Sdoe B-FakaL, &
gk Al 3 o] §igleh SuslEd ) PDTA 2ol {5+
= AlE, FT, TMVE] ®Hatol] {9k kS vl 2] A gkokeh
(Table 2).
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Figure 3. Comparision of visual acuity, foveal thickness,
total macular volume depending on presence of
PED during the 12-month follow-up. No statistically
significant differences were shown between two
groups.

o] Fuet A A & F-roll wiste welahAl A

t}(Fig. 4).
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Table 2. Comparison of the effects depending on various factors

VA* (logMAR') Foveal thickness (um) Total macular volume (mm®)

base 1 mo 4 mo 12 mo base 1 mo 4 mo 12 mo Base 1 mo 4 mo 12 mo

<75 0.6540.45 0.58+0.43 0.58+0.45 0.58+0.71 328495 251467 218452 223+49 9.80+3.30 7.12+1.40 6.33+0.76 6.43+0.59
(Weyes) 0.011 0.046 0.032 0.003  <0.001 <0.001 0.001  <0.001  <0.01

(yjzires) > 75 0.9140.50 0.88+0.48 0.89+0.47 0.88+0.53 311471 226450 221459 233+41 9.67+3.19 6.99+2.23 6.44+1.43 6.54+1.11
(Ileyes) 0.180 0.285 0.341 0.003  0.016  0.011 0.003 0.006 0.014
7 0133 0.036 0.041 0.036  0.703 0.338  0.887  0.731 0.887 0.528 0.951 0.812

Male 0.5240.52 0.46+0.50 0.45+0.52 0.46+0.49 290474 220463 216454 228458 8.13+2.85 6.77+1.03 6.36+0.82 6.59+1.43
(0eyes) 0.026 0.034 0.047 0.004  <0.001  0.008 <0.001  <0.001  <0.001

SeX  Female 0.7040.41 0.54+0.39 0.69+0.38 0.68+0.43 360494 243458 200456 239+83 9.95+3.65 6.88+2.42 6.47+1.36 6.77+2.01
(1leyes) 0.048 0.197 0.127 0.003  0.013  0.049 0.003 0.006 0.019
P 0227 0.359 0.081 0.104  0.087 0169 0761  0.641 0.212 0.555 0.951 0.843

< 0.53 0.39+0.15 0.35+0.14 0.38+0.19 0.38+0.10 334491 245467 212450 221461 10.26+3.65 7.21+1.87 6.32+1.11 6.63+1.47
Initial (18 eves) ;7 0.034 0.422 0.571 0.003  0.001  0.007 0.001 0.001 0.001

ng > 053 1.23£0.36 0.81+0.38 0.82+0.41 0.80+0.24 306£79 239457 230460 247452 9.06+2.45 6.89+1.52 6.43+0.95 6.77+1.44
MAR) (13eves) 0.036 0.041 0.037 0.002  0.013  0.009 0.002 0.004 0.009
J <0001 <0001 <0001 <0001 0373 1.000 0183 0104 0514 0.567 0.373 0.249

- 3 0.7140.46 0.64+0.40 0.63+0.40 0.62+0.31 300472 243470 223468 241441 8.82+3.18 6.95+2.03 6.59+1.22 6.71+1.45
Lesion (13eyes) 0.016 0.044 0.032 0.023  0.016  0.021 0.002  <0.001  0.001

size 3 _g 0.5240.52 0.52+0.54 0.52+0.56 0.53+0.50 327497 232455 204+36 220439 9.86+3.31 6.81+1.45 6.12+0.82 6.31+1.49
(DA (17 eyes) s 0.109 0.680 0.209 <0.001 <0.001  0.002 <0.001  <0.001  0.004
s 0073 0.044 0.036 0.041 0798 0.352 0196  0.243  0.921 0.312 0.211 0.197

Present 0.67+0.47 0.5940.43 0.59+0.41 0.60+0.38 362+97 271457 217451 228453 10.60+4.00 7.8142.03 6.3240.79 6.53+1.01
(14 eyes) 0.042 0.048 0.053 0.002  <0.001  0.003 0.002  <0.001  <0.001

SMH"  Apcent 0.8140.51 0.76+0.51 0.76+0.50 0.77+0.37 289468 218460 221461 233454 9.06+2.54 6.47+1.29 6.41+1.27 6.59+1.04
(17eyes) 0.039 0.049 0.051 0.004  0.013  0.019 <0.001  0.002 0.005
70421 0.279 0.262 0.311  0.032 0.002 0984 0814  0.356 0.029 0.984 0.847

Present 0.6940.51 0.63+0.51 0.62+0.54 0.62+31 293456 228449 229+52 238+47 8.56+1.91 6.46+0.90 6.37+0.82 6.49+0.67
(16 eyes) 0.041 0.039 0.043 <0.001  0.004  0.007 <0.001  0.002 0.010

;r)l?i Absent 0.80+0.49 0.74+0.44 0.73+0.44 0.73£0.40 322489 242464 219456 235430 11.03+4.03 7.7242.23 6.37+1.31 6.51+0.97
(5eyes) 0.041 0.046 0.048 <0.001 <0.001 <0.001 0.003 0.002 0.005

i 0.830 0.922 0.264 0.314 0.299  0.247 0129  0.197 0.110 0.626 0.626 0.641

" Statistical significances were tested by Wilcoxon signed rank test sign test of variance among base and follow up groups' Statistical significances were
tested by repeated measured ANOVA of variances among groups; #VA=visual acuity; ¥ logMAR=logarithm of the minimum angle of resolution;
" SMH=submacular hemorrhage; * PDT=photodynamic therapy.

A A E 3 choroidal neovascularization, CNV) oA |
O|A A& 6 o9 A8 A4l NIEE W), iy

B Al A% Age] vt 9dolck B giek? Treatment of

7l CotE, Wle} 7k, ol 5o mzo] wjefatigas
o] M} ol kA el 78 9191S 1/4~1/37)
ZQrka Bustgeh” ey 919 AR WHES vol#

Age—Related Degeneration with Photodynamic Therapy
(TAP) Study= AIFFH Futel wehaligd o)A
PDT+= 5¥zte] Aapbaold Al & olste] AlglEAol
66%N4 Helorh Bt A= e 7.23] 8 vHEA AR
7} B askglet'® Age—Related Eye Disease Study= He}

@ kAol st st wetehagEadl A A2
Al ao] - A o) it

WU S o] Wk Aol Fojshs Fad Qlx
Ql VEGFE olAgtomy Adanat 124 Aass
Bolthe A7 AdzEo] Bt gt

-
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p*=0.021
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Number of eyes

s &

@ v & & & » & &
& Q' & ) X

& NN &P o7 o &
Sl Q?‘é@ * <& gy ¢

P

Age Sex Lesion size SMH VA prior PDT

Figure 4. Comparison of the ratio of subjects gaining 1
line or more at 12—month follow—up depending on
age, sex, lesion size, SMH, VA, prior PDT; "p is
statistically significant on Chi—square test of variances;
DA=disc area; SMH=submacular hemorrhage; logMAR=
logarithm of the minimum angle of resolution;
VA=visual acuity; PDT=photodynamic therapy.

ANCHOR study= 9A|AE ] wiehatAl s oA PDT
9} ranibizumab FEAFAW FUs] AraME H|ws,
A& 3 12711 Aozl A 3& olste] AlgdE& PDT

A B oA 64%, ranibizumab X]ZELOA 94%2A EIAL
3toAch” Anti—VEGF oFAlt: wjehupiigeke) & gejel
SN ARA wa A T oA PDTHY o =2 &
WOl W opel, thE RE Fejo] metubaaEw] g
M Fapolgic

ofe] ATEolA Lol Fuheao] e o
Aol A bevacizumab®] FEAW F=U& T oIzt
SIANBEA TS Bk Avery et alS “as—needs”
basis (OCTA} gatatel, wahy ‘I‘W'”% } A7)2 HEE
%, wursiol, getalaasate vt a0E drhd 19 71
S 2 bevacizumab -S| A7) -Zr‘,’:]é\o— Alesl4 AL, 819t
oA 152 Azt st ATk AL 20/2000)4] 20/80.0.
2 SAEYI, FTE 90 um Z4stglok ®Rashgich”

Rich et al& “as—need” basiso]] ZA3s}Fo] 53 ¢ltof|A] 12
T oA A w3l Bt 2. 3§](2‘41’H 43))o]9 o
m, AEL 20/1600]A] 20/1258 AT, FTX= 99.6
um 7HAsdy B sk Spalde et al-2 2662%o] A
et 74O = bevacizumab FAF 5, 125 Ztabzhol| A
22 20/1840f4 20/1092 SA L] ‘}ii, FTE 340 pmoj|
213 umO. 2 ZAsklar, it & 38.3% 4 AlEE

=
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ek o

e
1=}

2

o wet

> 2
10 e

HHHHOM OtHIAERI S3t -

F7lo] Qodrkal Barskgleh ! oje] BuEoA aubt A
o] U= olfr= "as—need” basis &2 3 Sl=9] FAF
S AAR 71En e Aol A7 AE it
t27] fed Aoz APz

ol A7t= bevacizumab AW FA - 1271 LA
A 2ddt sffets Jidel SAHCE fo% avs
Heloh Hetepd AE el Fejol uhet AR aIE H|ws)
Hotou, o5 i toll FAALE fFofjt Ao]E HolX]
ATk SAIEFEA, A A EY BRA AlE

& 127H%RH7/}7\1 AT sfteba 24do] AL, 7

Ol‘ﬁ_ Atoll A i geA=9] sflFetd T Al
< Y AR Y AYE EYeT, ol Al
FT w3}t *}Oloﬂ AL 27% 2 AFHE] o] Qth= Bl
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=ABSTRACT=

Effects and Prognostic Factors of Intravitreal Bevacizumab Injection on
Choroidal Neovascularization from Age—Related Macular Degeneration

Se Beum Oh, MD, Won Bin Cho, MD, Jun Woong Moon, MD, Hyung Chan Kim, MD, PhD

Department of Ophthalmology, Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, Korea

Purpose: To investigate the effects and prognostic factors related to intravitreal injection of bevacizumab on patients with
subfoveal choroidal neovascularization secondary to age—related macular degeneration,

Methods: The medical records of patients who received 3 consecutive intravitreal injections of bevacizumab (1.25 mg/0.05 ml,
6 weeks interval) for subfoveal choroidal neovascularization secondary to age—related macular degeneration and followed up
for more than 12 months were reviewed (a total of 31 eyes; male, 20; mean age, 72.3+7.5 years). Baseline best corrected visual
acuity, foveal thickness, and total macular volume were compared with those after 1, 4, and 12 months, The therapeutic effects
were investigated with regard to factors such as age, sex, initial visual acuity, lesion size, subtypes of choroidal
neovascularization, pigment epithelial detachment, submacular hemorrhage, and previous history of photodynamic therapy,
Results: Initial visual acuity (logMAR), foveal thickness, and total macular volume were 0.74+0.49, 320488 um and 9504299
mms, respectively, Visual acuity improved to 0.68+0.61 (p=0.012), and foveal thickness and total macular volume decreased to
218169 pm and 6.32x0.71 mm® (0(0.001), respectively, at 12 months, Visual improvement was achieved less often in patients
who were 75 years or older and who had lesions 3 disc areas or greater and relatively good initial vision at 12 months,
Conclusions: Intravitreal bevacizumab injection has beneficial effects for patients with subfoveal choroidal neovascularization
secondary to age-related macular degeneration with regard to function and anatomy, However, it should be noted that visual
improvement may be limited in older patients with larger lesions and good initial vision,

J Korean Ophthalmol Soc 2009;50(2):202—210
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