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34K Y MO 4 162, FYAUAHS 182 ooz S HES AT, 2EHVIZH & URE0[ SII6I0 AlZ0] 4t

2 HHAITY FesS FII2 A LRACH A ZAS D o8 FAQ HaE 2A6IAC

Zih YoYU m M= YU FA A 20 7ot Al™ SH0| UUSLH588.54301.0 um—191.8+112,0 um: P<0,05,
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SRz o Yol Y& FyutEaldHo| uly o] = ETDRS (Early Treatment Diabetic Retinopathy Study)
7= B ¥R o2 nAdaRy &4 2AEE Aol ofshH, Fug-galsol ofsf| Algo] FYH B
WA 2Z 0 mEE A Ao} FA AJfo] +EE|o] Yt E&0o] ETDRS A4 3% ol 24H A9+ 3%l &
QdSolv WSl oA RS RS S7HA Hgctn Bustgeh’ ! Gy EoAEE 1S
ekt gubrze mubgum sy gieguhy Sy £ Jonas et alo] gHHEE 2] Fof FF}H o2t EuFh o] &’
URAShe Q7RSS A(OCT) 52 3 FAYA W2 =iwo] HAaEQAA, A7 AEEA] RS,
TS WESHAY A 7] EJEGY 9 1L HU ) 22 g So] A o qlof A7 9] g A
U} A LA FdEE FY WEE AT 4= itk oFo] QITh.* T 22 F¥ A EAAAAVEGE) 7} et
AAY7HA] SRR A =mo tiste] W A 5ol AlF Aol Gierguby ol REREe Ao Fagt
ol wugme o] 49 BVOS (Branch Vein Ak st 53] US FyrdutRap e o) o] 4ol wofst
Occlusion Study)ellA] =44 2o o]t FRHREF] - of o] FipdE FHAIXITH Aol Y AHA SRt
Az o] A A 7S Algsto] 65%4 2& o] AlE A 129 a2 FEI A 2414 (anti—VEGE) 2]
5g HolEgony, IS T FHUSITH FHEE A8 tigt 7RsAdo] AAIE AT wHA 2 (Beva—
Aoo= Fo|AA= T 2 arpy}t goky Husigon )’ cizumab, Avastin®, Genentech, Inc., South San Francisco,
CVOS (Central Vein Occlusion Study)ollA= 2=} o)A CA)& VEGFoﬂ 3+ ©-=E314)| (monoclonal antibody)=®
A&7t SHHRES FO5HA AARAZIATE Al Y] T4 FxA oA AFETRS AAst= A BmA= HEESeH,
ATk S1Act’ Prgup o] ofgt SRR o] Qo] AR Hol/d EH Fore] A=Az AREE AL Qlek 200549

Rosenfeld et al**o] Lto| @ gubi o] s Heoz &
AW FUsS gk o] Qh ARgol tiRh Havt
mF 4 2008 69 10Y = AASTY: 2008H 9% 1Y A4E1 9tk PACORES (Pan—American Collaborative
"EUANKER Y Retina Study Group)ollAlE G Zal” wubyu g
Wt ot Ao ofgt FUEoA fA HEA R 29SS
e skt AR 62 A A ikngel SHES MisY
o} At o}2] X & @ 3to] gt case control study®] 2

B =29 X= 20074 tHetetutats| Mj9gs| FAIEtE S o M _ - - -
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g A2 (logMAR) ©] 0 301]*1 LOAtoloH, Al55 &
7S o1t EAAME Bk Y2 Weh &2 8
A FFol glo, SIS EGA A WA A
P AATS 7EA 9] FEHEAAl7E 300 um o] el
FAE Bl kS 12 fF A5 Well 38
S Holal W 5|go] gl A diste] 27] 65 3t
HOR 339 AHA R T fAARE U ARMAES ¥
ot Anh WA o) - A Aol BlFo] 4 3
WY o Bl BFo] A &H = Aol A =g shirh A
A S FRHEE S7ER Alo] fadhz Aol isto]
AR 1 9] Al-ASHE U 4 e tE ANe
7RI Qe Akt Sl A =g WAL Rl A TR
FrefAIEEE el Sle A AEEA dAldEe] 3l A
- 670 oW AR O|AAEY EFdAEE e

Ayt A= AlLfstelt.

Algs W8 o8t 2t} tfA¢HS: Proparacaine hydro—
chloride 0.5% (Alcaine®, Alcon)e.g Hoh}z & 5%
povidone—iodine solutiong ©]-&3}o] 187F A& s}t
A371(id speculum)E 2H-F 1 ml FAF7]2} 30A0]A]
FAMRES o] 8-5to] HHRAIFET 1.25 mg/0.05 mlE =
BARIN A= ZrakERol A 3.5 mm, FA Y EF
Aot A= 3.0 mm God AM2A| FHE(pars plana) & &
3 ekt Ale & AHekshA| (Levofloxacin, Cravit®,
A E 37t A}%}@‘E}

Am A A AR T 62 122 243 363, 48% 19
Az A A (log MAR), }\ﬂ_l—ﬁ_?tﬂul%]@/\]—y FAHAL W
=2 A (OCT 3000, Carl Zeiss meditec Inc.,
USA)E %?E SHEE FA1Y SRS 71Esklch Aok
FREo] thA] 718k Y89 B9 71 #
2 A Bﬂ‘ﬂ}/\] T FYdeS Al

AW HBRA I Qs T A= A

Z]—Ez S}
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p
fr

1510] we} wubgus el rahiEoR Ui 5, 72

9 (logMAR) 7} ¥l
s |5te] A o
dsolch. SASARl #£A42 SPSS 10.0 for
Windows (SPSS INC)-& ©]-83t paired ¢—testE ARE-3}L
o] P-value7} 0.05 o]3}0] #eE EAEHA Q] 2Jo)7} Q=

o2 shgct.
2 I
g 2AF 347 5 FEHH A 7E 169, FegurES
o] 18ctol it gupuis|af ghA}e] ot vhol= 59.73+
121341 (36~72A) A2, F27t 7, 27} 9ol 9l
o}, o] 14Qko] A e s 2 915 20}01 4 P#Xg
Wl dct Hat AT 1241117009 x

A7 A B Hha P A H(log MAR)E 0.754+0.32, 3
L)%= 588.5+301.0 ymo|glom, Wy SHE *
74 19] A7 Hat 49709 (3~671) ol qlch By
W2 gxpo] P ol 58.8648.68A4](42~73A4]) %
o, FGA7F 99, ox7t 9olint. et AutEr|zt
2 15.4+3.2700)19lon Am A B HHuwAAE
(logMAR)-2 0.6340.33, Sk E71= 462.04£195.0 um
o]¢ltH(Table 1).
ey a o] - 12714 0] Bk 59k Al
W = M W3} e thar ok R A
a4 A S S R FUES 23] AlYs)
ol UrE}kIOEtl o] 3HA Qe AlgstHA Txlo]
1&E ], o] FRE 1270974 SR EE RS B
ot E 127049 Bt A g A (logMAR) S EH
0.42+0.252 & Ao g BAX R Sola1A SAE
H0.7540.32—0.4240.25: P<0.05). upxu} A ukakzt
Al ZHa G A g HH 2| & Ao B]sf Snellen chart 2&
ol THE AL} 109H62.5%), SAE A7t 59F
(31.3%), 2= oA 4% HL7) 19H6.3%) 0] tH Fig.
1, 2).

N ol

o o 12 o r_,d R

N

Table 1. Demographics of patients

RVO" (n=16) DR' (n=18)

Age (years) 59.73+£12.13 58.86+8.68

Gender (female/male) 9/7 9/9
Mean follow—up (months) 12.4+1.1 15.443.2
Visual acuity (logMAR) 0.754+0.32 0.63+0.33

Central macular thickness(um) 588.5+301.0 462.0£195.0

*RVO=retinal vein occlusion; ' DR=diabetes retinopathy.
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Figure 1. Changes in best—corrected visual acuity
(BCVA, logMAR) after intravitreal bevacizumab. RVO
(retinal vein occlusion) group shows general impro—
vement of visual acuity after 1%, 2™ injection of
bevacizumab, and visual acuity seems to be maintained
from the time of the 3" injection to 12 months after
injection. The mean baseline BCVA was 0.75+0.32
and the final BCVA was 0.424+0.25, a difference that
was statistically significant (p<0.05). DR (diabetic
retinopathy) group also shows improve— ment of
visual acuity after injection of bevacizumab but the
degree is small and visual acuity appears to decrease
from 18 weeks after injection. The mean baseline
BCVA was 0.63+0.33 and the final BCVA was
0.61£0.37, a difference that was not statistically
significant (p>0.05).

Retinal Vein Occlusion
1/16 (6.3 %)

Diabetic Retinopathy

7/18 5/18 (27.8 %)

5/16

improved > 2 lines

10/16 (62.5 %)

B remained stable
B decreased > 2 lines

Figure 2. Final best—corrected visual acuity (BCVA)
analysis after intravitreal bevacizumab. RVO (retinal
vein occlusion) group demonstrated that 10(62.5%)
eyes improved = 2 lines of BCVA, 5(31.3%) eyes
remained stable, 1(6.3%) eye decreased = 2 lines of
BCVA with Snellen chart. DR (diabetic retinopathy)
group demonstrated that 5(27.8%) eyes improved >
2 lines of BCVA, 6(33.3%) eyes remained stable,
7(38.8%) eyes decreased = 2 lines of BCVA with
Snellen chart.

R FAA|9] Wshs Alg o) ST Bl A
65 EF FAYR A FAZE Bl AAskRlal ol %
SRR FAse AlYeA 25 o gisitr), I ol
Bl 1270714 wA =3l 25 1270d S4d Rk
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Figure 3. Changes in central macular thickness after
intravitreal bevacizumab. RVO (retinal vein occlusion)
groupshows general decrease of macular edema after
injection of bevacizumab and seems to be maintained
from the time of the 3rd injection to 12 months after
injection. DR (diabetic retinopathy) group also shows
improvement of macular edema after injection of
Bevacizumab but the degree is small than RVO group.
Both RVO and DR groups statistically
significant decrease of macular thickness than baseline
(RVO: 588.5+301.0 ym 191.8+112.0 um, DR: 462.0+
195.0 um 282.24+177.3 um, p<0.05).

showed

F71E Be 191.84112.0 yumZ |8 Aol vl EAHo=
5018t 742 B Th(588.54301.0 pm—191.84112.0 pm:

P<0.05)(Fig. 3).

Preuigze] 49 1208 AR S An P
A S L e Uk A 123,

e 33 Aldste F
U7F 185 7B = thas st e Hlan, 127)
4o Hat YA (logMAR)E 0
A3 dmsle] BANCE folg 5HE Hold
t}(0.634+0.33—0.61+0.37: P>0.05). wpx|9} 7 zpzbzt
Al Y AAES B X & Z 9] v} Snellen chart 2
Z oA SHE A9} 5eH27.8%), FAE HS) 69
(33.3%), 2= oA} A= L7} 79H38.8%) o] i tHFig.
L, 2). B Sl R 125, £904S 33 Alels 59t
A s, gl vlsl e ob
olict. 6709 W Fuke B} 23 ST} ol %
B gAEgt HE 1248 ERE PR FAe
282.24177.3 ym= A= Hoj| vlsf A A= FOfet A
£ HYrh(462.0£195.0 um—282.2+177.3 um: P <
0.05) (Fig. 3).
Tralxﬂlﬂ HHFA| =R =9)<50] Bt
Bt 124411719 A}z &
=) 73‘ Tt 1544327199 Aujazt &
SOl Aol Holx] SGIHP>0.0

oz 7

Sl g |2

ot 3.313], Gy

59 3.4431=, B4
5)(Fig. 4).
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Table 2. Ocular complications following intravitreal
bevacizumab

Complications

Subconjunctival hemorrhage 5 (14.3%)
IOP change 0
Endophthalmitis 0
Tractional retinal detachment 0
Rhegmatogenous retinal detachment 0
Vitreous hemorrhage 2 (6.0%)
Uveitis 0
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Figure 4. Number of intravitreal bevacizumab injec—
tions in retinal vein occlusion and diabetic retinopathy
for 12-month follow—up.
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=ABSTRACT=

Long—Term Results of Intravitreal Bevacizumab Injection for
Macular Edema : Retinal Vein Obstruction and Diabetic Retinopathy

Seung Won Lee, MD, Moo Sang Kim, MD, Eung Suk Kim, MD, Hyung Woo Kwak, MD, Seung Young Yu, MD

Department of Ophthalmology, KyungHee University College of Medicine, Seoul, Korea

Purpose: To evaluate the long—term results of intravitreal bevacizumab injection for macular edema (ME) due to retinal vein
obstruction (RVO) and diabetic retinopathy (DR).

Methods: The objects of study were patients with decreased visual acuity due to ME with RVO and DR for whom intravitreal
injections of 1.25 mg (0.05 ml) bevacizumab were repeated three times with an interval of six weeks and who were available
for a follow—up period of more than 12 months, The patients underwent additional bevacizumab injections if ME increased as
assessed by optical coherence tomography (OCT), Best—corrected visual acuity (BCVA) and central macular thickness (CMT)
were measured at baseline and follow—up visits,

Results: There were 16 patients with RVO and 18 patients with DR, In the RVO group, the mean length of follow—up was 12.4+11
months, the mean baseline BCVA was 0,75+0.32 and the final BCVA was 0,42+0.25, a difference that was statistically significant
(0<0.05). The mean CMT at baseline was 5885+301.0 um and this decreased to a mean of 191.8+112.0 um at the end of the
follow—up period (p<0.05). In the DR group, the mean length of follow—up was 15.4+3.2 months, the mean baseline BCVA was
0.63+0.33 and the final BCVA was 0.61£0.37, a difference that was not statistically significant (p>0.05). The mean CMT at
baseline was 462,0%+195.0 um and decreased to a mean of 282 2+177.3 um at the end of the follow—up period (0<0.05).
Conclusions: In RVO and DR, three injections of intravitreal bevacizumab with an interval of six weeks and additional injections
as indicated were effective in reducing ME and showed especially good results in improvement of visual acuity for ME due to
RVO,

J Korean Ophthalmol Soc 2009;50(2):211-218

Key Words: 12 month follow—up, Bevacizumab, Diabetic retinopathy, Macular edema, Retinal vein occlusion
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