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H|H}A) 22 bevacizumab, Avastin®, Genentech Inc., San SYA7IY EgdAEE FU<(intravitreal triamcino—
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20074 1€o)A 20099 6L71A] EQ otato] Y3t 3+
A 5 AR ERdAlEE Y& (intravitreal tri—
amcinolone acetonide, IVTA)& AJ3§Hke 31} 407 409t
23] o) HlHAIFY A <9< (intravitreal
Bevacizumab, IVB)2 A|g§r-e 3z} 40, 409 EH/\PO
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A5, =Wl e A5 52 AtollA Zﬂﬂo}oﬂ“% e
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o, IVBY] A< A WA A& 1.25 mg/ 0.05
mlE 295 & WAl &L 2.5 mg/0.]l mE 95}
oF g A 4 7] 7Hwashout period) ©.& IVB 13]9} 23]
Q1 Atolofl 1717te] 717HS Tl A WA Y& &
hfiER Qe FeAo At FXE 7HsAdol it
Iz Qs F WA ?JE A] HHFAIFRE] WEZ7] 7} E‘rw
T R 2 Aol HlHpAI S

BE QRFe S FU4 A% & F 194, 302
Aol BT QHHIGHAR FUT AAATE 55 ol
g w1 23] S4sknt

i 2o 71%5H B o AR

AUtk 2= o S ek A= 5T the sk
Proparacaine hydrochloride 0.5% (Alcaine®, Alcon, Inc.)

2 Aotulz = 10 % povidone iodine solution® &2 o+
AE-E 5192w 5 % povidone iodine solutiong ZAuhgo]
HeIsto] QI A% AT A7 AHgstel g
2 5 307014 FApES AHgSte] SRl
oAl 3.5 mm 3, Frg ALk g Al gtoll A=
FERoA 3.0 mm F ]S B FolZ HmA|n
B2 B9 $AZ YR kRS Fsiarh. A% & 7
oo ofdtslr] 98l Moxifloxacin 0.5 % A¢tod(Vigamox ™,
Alcon, Inc.) 3% 43] 1539 ZoF AHokstgich
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12 2.5 mg/0.1 ml RJZ=Qst S-S 0.1 [VBZo2 A
Hoto] £ Arkom Ureglc IVTA A92e BE gz
oA EARH4.0 mglo.l mD) BE Zelspdonz 0.1
IVTAZ o2 mqo}oau} 0.05 IVB %, 0.1 IVB &, 0.1
IVTA 2 Al 2% 2k & 4, & 7 19, & F 3094 o

2 one—way ANOVA test= H]J.LO]' 1l 8-9ol3) Zjo| &
wal A9 Pekrke] zfolg 2lelsy] 95l ALE AHL A
Alekeich 12l 7o) Aok YoflA & H, & T 1Y, &
F 3094 Qs S whet Blastr] $18| paired
t—testE ARESHETE 0.05 IVBZT 0.1 IVBHolA U<
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W
RCR )
H rlo ox

3.09 mmHgth IVTAZ(0.1 IVTAT) = 3 409, 4091
< e g AldYstqict JAF 207, o=} 20909 Bt
g 59.37 £10.46, F=Us A ST Wt kA2
14.47 £2.88 mmHg¢Ith § o 7ol ], H4dd, &
A Eat Y, F9}F vlEo A SARCE {3t Aol
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Table 1. Demographic features

FaAFY

Factors IVB group (n=40) IVTA group (n=40) P value

Sex 0.445

Male 24 (54.5%) 20 (50%)

Female 16 (44.4%) 20 (50%)
Age (year, mean + SD) 59.32 £ 13.92 59.37 + 10.46 0.986
IOP" (mmHg) 14.62 + 3.09 14.47 + 2.88 0.823
Diabetes mellitus 11 27.5%) 29 (72.5%) < 0.001
Laterality 0.535

OD 20 (50%) 22 (55%)

oS 20 (50%) 18 (45%)
Diagnosis < 0.001

AMD' 17 (42.5%) 0(0%)

DMR? 9(22.5%) 29 (72.5%)

BRVO* 12 (30.0%) 8 (20.0%)

CRVO!! 2(5.0%) 3(1.5%)

*IOP = intraocular pressure; TAMD = age related macular degeneration; ‘DMR = diabetic retinopathy; SBRVO = branch retinal vein

occlusion; 'CRVO = central retinal vein occlusion.
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Figure 1. Comparison of intraocular pressure between groups
at the same time of injection. There was significant difference
between groups at POD 1 day (ANOVA; P = 0.043).
"Indicates a statistically significant difference between 0.05
IVB group and 0.1 IVTA group at POD 1 day (Post hoc test;
P = 0.033).

A28k 0 IVTAT-S T
(72.5%) AAst¢icH(Table 1).

Al A, A & 194, Als & 309719 0.05 IVB,
0.1 IVB<#, 0.1 IVTASE Al ko] QbehS vt At A
% Aol okeke (.05 IVB#o] 14.62 + 3.09 mmilg, 0.1
IVB#o] 14.67 +2.33 mmig, 0.1 IVTAo] 14.47 +
2.88 mmHg= §-0]3t Zfo| & HolA| ot Al& & 30
R okl 0.05 [VBZo] 14.68 + 2.34 mmHg, 0.1 IVBZ
o] 15.10 +3.47 mmHg, 0.1 IVTAFo] 15.55+3.55
mmHg o & 7+ ek 7hel] 2]t Zpol]& Ho|A] ghotrt. 1
Ut A& T 194 orFe 0.05 IVBZo] 12.90 + 2.82
mmig, 0.1 IVBZto] 13.72 + 3.24 mmHg, 0.1 IVTAZ0]
14.55 £ 3.05 mmHg& Al Fdox FAZHSZ F-o3t 2}

Wy gol /1Y we uag
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Figure 2. Comparison of intraocular pressure within groups at
different time of injection. Symbols denote statistically sig-
nificant difference between the two groups.

P<0.001; 'P< 0.001; P = 0.035; °P = 0.008; 'P = 0.01.

ol5 HPom(P=0.043), ALF AHS 3l A
0.05 IVB£9] 9F¢to] 0.1 IVTA®} H]nls}o]
SH=0.033) = As gelatgick(Fig. 1).
7t Ak Well A qbere) Wieh s Ak S8l Al
A AlE F 1, Al & 30 Aol et yief bzt
vlaskgiel A A 0.05 [VBIolde Als A
AU Ale F 30UA k2 A= FAIE 2Fel7F fige
U Ale & 1dA) bede] Ale A, Ale & 3093} HaLs)
o] 7kz7F S o851 We(Ale A vs A& & 1Y: P<0.001,
Al 5 1Y vs Al 309 £<0.001) A Afol& =
gtk 0.1 VBRI A= npb7ba 2 A% A3} viste] A
& T 19 f2J3 %) 813E RolT7HP=0.035) A%

F 302Aeli= A% A SEOE Qhgfo] AT AL

oFore
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Table 2. Characteristics of patients with higher IOP-lowering response patients in IVB 0.05 ml group

Factors Higher response patients (n=11) Other patients (n=29) P value

Sex 0.312

Male 8 (72.7%) 16 (55.2%)

Female 3(27.3%) 13 (44.8%)
Age (year, mean + SD) 63.09 + 11.64 57.89 + 14.62 0.254
IOP" before injection 16.45 + 3.07 13.93 +2.85 0.030"
IOP" at POD 1 day 11.27 + 2.19 13.51 £ 2.81 0.014"
IOP" at POD 30 day 15.18 + 2.40 14.48 +2.32 0.418
Diabetes mellitus 2 (18.2%) 9 (31.0%) 0.471
Laterality 0.288

OD 7 (63.6%) 13 (44.8%)

0S 4 (36.4%) 16 (55.2%)
Diagnosis 0.808

AMD' 4 (36.4%) 13 (44.8%)

DMR? 2 (18.2%) 7 (24.1%)

BRVO* 4 (36.4%) 8 (27.6%)

CRvO! 109.1%) 1(3.4%)

IOP = intraocular pressure; 'AMD = age related macular degeneration; “DMR = diabetic retinopathy; BRVO = branch retinal vein
occlusion; NICRVO = central retinal vein occlusion; #indicates statistical significance.

Table 3. Characteristics of patients with higher IOP-lowering response patients in IVB 0.1 ml group

Factors Higher response patients (n = 9) Other patients (n = 31) P value
Sex 0.064
Male 8 (88.9%) 16 (48.4%)
Female 1(11.1%) 15 (51.6%)
Age (year, mean + SD) 57.77 £ 11.11 59.77 + 14.77 0.667
IOP" before injection 15.66 + 1.93 14.38 +2.38 0.119
IOP” at POD 1 day 11.22 + 1.30 13.38 +2.96 0.041%
IOP” at POD 30 day 14.00 + 3.16 15.41 + 3.54 0.268
Diabetes mellitus 2 (22.2%) 9 (29.0%) 0.687
Laterality 0.705
OD 5 (55.6%) 15 (48.4%)
(0N 4 (44.4%) 16 (51.6%)
Diagnosis 0.159
AMD' 2(22.2%) 15 (48.4%)
DMR? 1(11.1%) 8 (25.8%)
BRVO* 5 (55.6%) 7 (22.6%)
CRVO'! 1(11.1%) 1(3.2%)

*IOP = intraocular pressure; TAMD = age related macular degeneration; ‘DMR = diabetic retinopathy; $BRVO = branch retinal vein
occlusion; "CRVO = central retinal vein occlusion; *indicates statistical significance.

HATHAZE £ 19 vs A& & 302 2=0.008). 0.1
IVTA-] ¢ Al Aol Hlgf| Ale & 1dAoll= $AEH]
o= ou| Ql= o] Bzt glglou Al & 30UA <
orto] GoHA A5 Aus HrhFig. 2, P=0.01).
0.05 IVBZ3} 0.1 VB4 IVB Al& & 14 Qleto]
Al A3} v wste] 30% o)Ak AslE AT AlE T 1
AR ketol Al At vlaste] st ALY A okE
2 1 A7 30% vkl SRS o] A2 H| g
Harth 0.05 [VBE U0 A okt 517} HkSo] o
(11%: 27.5%)ol| 4] ¢rF } Hhg-o] W ol uls| A&
A oketo] G-o5HA t EU(P=0.030), FAF T 144

QHF2 QIR 81 Whg-o] =& ol A FofstAl o Rkt
(P=0.014) (Table 2). 0.1 IVB* WolAl: AL = 19
7 QIS Qe Y REgo] & (9% 22.5%) 004 &
oJalA o Wa(P=0.041) 1 o]9]o] EAL zjo|7} ¢l
QItHTable 3).

12

al

19894 A& &A7F FEE 3 u] A (vascular
endothelial growth factor: VEGF)2] AE3s}A0] FEo
oAy AT-E Tl FEE] k. E35] VEGF= WojA|=
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25.7 mmHg o 2 AAJZ Q] Qkte] ko] LheERF AT Tt
9] xpoflA] 308 o]ujoll 25 mmHg o[uf2] W=
ofeto] slEgrty B3} c}. Falkenstein et al’e wju}
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=
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o, o] 23l MIHPAI T 9 Fo A et BHAL o]
Aol W v} gl AOR ofelzhx) ZHelN F23
2 % gtk A vukA o] Bke] Fulwol B

o]
AL WERTtD & 4 9 Aol

ER 2= Wupa|FETo] dAsR A (nitric oxide, NO) <)

o

FTE S UeREE 2 o] Y4t A (nitric
oxide, NO)7H"™ a8l 43S b Hujapo]
o= NOFAJFEAL] EAdo]
%E}.ZI—M

old] AFES ol FHAE S5k
Aol ZH(vascular endothelial growth factor, VEGF)<] 2F
S7)7d o] dAkslA Ax(nitric oxide, NO)7} Thofsl= Aoz
oFef#] 9low] P o|F oAk A= 1tE HEE T
A ¢l wBkAFeH(bevacizumab) S G247 Well 4+
< 7% NO9| AgE AstiA AEHS AAstL
=S ASAZ 4= Aok Baso] QoY

22824k Kim and Kim*& #j et Q1A A4 o) A]
A o] wHIAIFEH0.5 mg/mlo|sh) & AGFA ] A
o] F-o5t FFE v|xA] ¢z NO (nitric oxide) 2] 473
ASEAIA A A Q] oFe| 282 YEh ARt aE = o] H
AlZHH(1.0 mg/mlo]Ah)-& NO (nitric oxide)©] AJ43-&
As] F7MAZITAL B astgleh 2 Atol A= HjupAlE
T T UAF O R JlpE wHpA|ET ol G Al
LLZEo] NO Aol F7h=9lar, NO9| afo s Hi
FoF MmA| o] o]¢kE|o] Qjte] UAH o= sHtsE
Ao ===} Kim and Kim®' 2] 7to] 9Jshd 1=
o] wutAIFRH(1.0 mg/mlolAh) Y 79 NO7L Z718HA =
n&2 olggl YA Ay st AAEel YT HHA]
Z11(1.25 mg/0.05 ml, 2.5 mg/0.1 m)o] S-2x7 ol
3] HAE7| o]He w2 srE 7H 34 E7| M9
Folg] AdefollA dfaet FEsHA HRR dojub= |4t
o2 wolrk Krohne et al™’& 309FS djAbo & wjupAz
W15 mgs FEAG W Y8k Al 14A) = W
ol A w|upA)Z T o] 7} 33.3 ug/ml (16.6—42.5 ug/ml)
2 fAEE AZ gttt o3t At A= HHHA]
o A& T NO #8377 B4 wupA| ) 223t

7go] obd SH=7] Aef gojg] AejolA daFet H=

m
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P Eeleks #22 wEst gtk
spRuto R dut el MAFAIEY thatel 7%
AN 42 AR Ag 210 B AT
% QIehe Tt AThAA Qigte] Aok Az 4 ek
HeF AE F AR s deF 850 714
uelol] TUF O HAElo] HFE Feina o
o= ofg] 711 AZ|BAT olm UK G A TH
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Ta2A 245 ‘
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A AR B
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QQ”% ]—E]— 35,36
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(15%)0]3ict. IVTA Al 5 Qief Aol disf A3t
Ozkiris and Erkilic® (21%)9}, Yang(24%)et al**& 2 &
o} ket %‘_ﬂé HrEstich IVTA A8 3 Qg Ak
o] A7) % 3 152041 3709 Atolo]m P & % 8~97)
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oA Yok B dAFoAs & 3 30Y0] BARL

2 fofgt ool AsS AT At A9 AV7F & &
193} 3042 P Elo] Qlo] ezt ¢1ef A5 AlVIE
=35l glole Fel7k Aok

IVTA Al & QFore] 452 ofn] ofg] zjef| Hie Hf
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HRAlFEREe] oFd A thA(washout phase)E 7¢tsho]
ARE AL, A2 AR wupAl e F=Qlo] Qhy 4Rz
MBHE QoA T uiA MuAFT 74 F9 ket Wl
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AL 1) 497 ME E4go] doldthu B ushg o]
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Qo] ks 7 WubAFRRe] 7140l ke A4}
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mpAsto 2 A% 5 190 VB4 ekgrel Askt o
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=ABSTRACT=

The Effect of Intravitreal Triamcinolone Acetonide and Bevacizumab
Injection on Intraocular Pressure

Jong-seo Park, MD, Sung-Woo Ha, MD, Seong-Bae Park, MD

Department of Ophthalmology, CHA University, CHA Bundang medical center, Seongnam, Korea

Purpose: To compare intraocular pressure (IOP) changes after intravitreal triamcinolone acetonide versus bevacizumab
injection.

Methods: IOP was measured in 40 patients who received an intravitreal injection of 0.1 ml triamcinolone and 40 patients
who received 2 consecutive intravitreal injections of bevacizumab (0.05 ml and 0.1 ml). Patients were divided into three
groups : 0.1 ml triamcinolone group (0.1 IVTA group), 0.05 ml bevacizumab group (0.05 IVB group), and 0.1 ml bev-
acizumab group (0.1 IVB group). IOPs were compared within groups at different time points (before, 1 day after, and 30
days after the injection) and between groups at the same time points.

Results: In the 0.05 VB and 0.1 IVB groups, IOP at 1 day after injection was significantly lower than before injection (P <
0.01, P=0.03), and IOP at 30 days after injection was significantly higher than IOP at 1 day after injection (P <0.01, P<
0.01). In the 0.1 IVTA group, IOP at 30 days after injection was significantly higher than before injection (P =0.01).
Between groups, IOP at 1 day after injection in the 0.05 IVB group was significantly lower than IOP in the 0.1 IVTA group
(P=0.03).

Conclusions: |IOP was decreased at 1 day after intravitreal bevacizumab injection, whereas in intravitreal triamcinolone
acetonide IOP elevation persisted after 1 month.
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