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Abstract

e AIM. To observe the safety and efficacy of topically
administered bevacizumab by ways of subconjunctival
injection and eye drops in the treatment of stable corneal
neovascularization.

e METHODS:. With the way of comparison before and
after treatment, 32 eyes (25 patients) diagnosed corneal
neovascularization ( CNV ) were administrated
bevacizumab by means of subconjunctival injection
(2.5mg) and eye drops (4 times/d) 15d, which included
Alkali burn 6 inpatients 8 eyes, Chronic keratitis 14
inpatients 19 eyes and Simple corneal penetrating injury 5
inpatients 5 eyes. After one month, the patients were
treated in the same way again. The treatments were total
3 times. Visual acuity, intraocular pressure (I0OP) , flare of
the anterior chamber, area and length of CNV, corneal
pannus, blood pressure and heart rate were observed
before and after treatment. The efficacies, safety and
frequency of Bevacizumab were discussed before
treatments and after the three times treatments ending at
1, 2 and 6mo.

e RESULTS: In 32 eyes, IOP, flare of the anterior
chamber, blood pressure and heart rate were not changed
and corneal pannus were alleviated in varying degrees
after the treatments. Compared with the eyes before
treatment, the efficacies after the three times treatments
in 1, 2 and 3mo were statically significant differences ( F=
5.574,6.221, 6.221; P<0.05). After the treatments of one
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month, visual acuity of 18 eyes were improved above two
row (56% ) ; area of CNV of 20 eyes were reduced (63% )
and the efficacy was 56%. After the treatments of three
months, visual acuity of 23 eyes were improved above
two row (72%); area of CNV of 25 eyes were reduced
(78% ) and the efficacy was 72%. Changes after six
months were the same as those after three months. As
the different cases of CNV, the therapy of Bevacizumab
was efficient. In 32 eyes, the improvements of
Bevacizumab treatment in eyesight and CNV were 44% in
one time, 56% in two times, and 63% in three times, the
times of Bevacizumab treatment were statically significant
differences compared one time with two or three times ( ¥
=46.274, 48.532; P<0.05).

e CONCLUSION: The mean of topically administered
Bevacizumab by ways of subconjunctival injection and eye
drops in the treatment of stable corneal neovascularization
is simple, efficient and safe without local or systemic
adverse effects in a short phase.
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B #9: W5% bevacizumab 25 5 T 14 55 Bk A HR W% HR 76 97 )
#4114 ( corneal neovascularization, CNV ) 8 Il B 50 5
Fetza ks

Tk R A BT e IR, AR CNV 3 25 9] 32
R, b abetss 6 11 8 IR M2 PEM A4S 14 1] 19 HR | 54l £y
PREZE il fn 5 B 5 MR, SRECH IR 7 45 BT 9
bevacizumab 2. 5mg, & 7 5 N F B BC AY Smg/mL
bevacizumab HRVEIHIR 4 /d, ZELHIR 15d, 1mo JEEE
BRIAYT A3 W, TR ET YIRS T 3 YA T
1RJ5 1.3 .6mo WLEAILTT MR FE (T 55 S i\ CNV TR £
IMAESF M M O R ZE AL O, 481 bevacizumab I8 J7
CNV HYRCR G697 KL 21k,

SR A BFIRITIE R O IR KT B RN 5677
HITCHA AR Ak, A 51 4 B A A [ A B2 A sl %, P17 CNV
ARG IR T A, 2 A Gt L (F=5.574 6,221 ,
6.221,P<0.05) , JAIF1E 1L 1mo, 18 HR (56% ) P J1 42
WATLA 1520 HR (63% ) CNV T BU /N 45 80R K 56%
3mo J& 23 IR (72% ) M 142 = W4T Lk 1525 AR (78% ) CNV
T AN B RCER N 72% o 6mo G 1E 5 3mo FEAAH A,
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bevacizumab X AS[FR R 5 A CNV R B IG I ROR R
SR TR 18 £ R R Bl £ I 2 5 05 110 A 35 2R 40 1)
N 62% 19% F1 60% , 1E 32 R WLEEH J7 8k CNV st
THO 5 1 WIRIT I 44% 13802038 56 2 YIRIT IR 56% X
B3 UKRIT I 63% it 3 WRIA YT Ia 9 4H 41 18] e A ek
R JRIT 2 O 3 WHIBIT 1 I, Z R G2
B (' =46.274 48.532,P<0.05) .
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£ JE BT A2 1% ( corneal neovascularization, CNV) Y IE
PR TE A FRECR R ZAE T, 045 A s R il R 25 2k 25
iy, UM E R 2R G S M 5 D R A I A
Ak, 2 AR B S BE RS AL A IR | e 2B A M, i
MR, T AR e RAE e SMG AR AT
VS CNV B, R A E M EZ R F Z—, CNV
TRIT — B IR BT 5T A $ SR A5 2 G R TT I AR A
TE—E BRI BRI, T A1 e 25 451 32 HR A 5 A i 2 5
N LA N Bz A K R T AR A B TS TG PR
(bevacizumab) i L EE, BUAS T 468 4 99 I PR 5058, B 412 45
L1
1 X &FMF*E
1.1 3% %E$£2012-05/2015-04 FBii T2 09 CNV B E
25 46 32 HR, Hirh 58 15 6] 18 HR , 2z 10 1] 14 HR , 4E 48 10 ~
55(F-3129.4+8.7) % . CNV ¥ AESRME. (1) CNV K
ASREEEB 2mm LA L5 (2)3mo P A AR A R 3% TG0 B I
SFITE S AL 5 (3) 6mo WIRYTHR CHREBF AR o5 (4)
3mo P A F A 54 A 553 58 5 (5) 3mo AT HFSE 1R 1Y £ JBE
R (6) FE <70 %, CNV JF 2 6mo UL F H 1mo N
TCIRYT S, oA I H A R 5 B 4> B, TCAR R S AL, A
TE) CNV EE MK Blbe i 6 1] 8 HR, 12 M 1 4% 14
19 HR , PRl f 2 405 5 9] 5 HR, #8771 0.01 ~0. 3 (FF-
0.12+0.06) ,HRJE 10 ~ 21mmHg( 1kPa=7. 5SmmHg) , 177
HISF) CNV H AN 17.36+7. 62mm’ , Ifil.JE < 140/90mmHg,
L2 60 ~ 100 YK/min,
1.2 4% RAASWEXRILE, BIrmS a0 EE
HEATI I A O 2 B G IR B A5, AR B T DAL 9 58
BAIT I RR N E A wl AR P LA N B AR K TR
B NFAL R TE B 19G PUIK (bevacizumab) . T HIR T H
ZEE N TE S bevacizumab 2. Smg™ | A E BCAY Sme/mlL
bevacizumab TR (VKAE T 2°C ~8°C {447 ) R , /5K
4 LR 15d, 1mo JFEE FRIAYY, L3 W, MA
o 25 2R FH L B A v A0 0 25 5 4 IUKT I8 R STl s B vy T
£ I 55 5 AR 0 2R ] Topeon CT-80A dE 2 fih AR He
i CNV HAHE AR . S=C/12x3. 14x[ P =(r=1)*],C N
B MLAE 22 5 F TSI (B ] 8, 1 ko Az i 7 A 2% A
NS, r AR A2 A BRE R R A
JTHIA 3 YOARIT IR 1.3 .6mo WLZEH ) HRJE CNV I
AR B 55 R 5 SN S ML ORI AR AR B I, AR

FREPIATLL L CNV BRVAE /NS A L, BT 6mo, T
#t bevacizumab JG¥7 CNV FIRCER J6I7 IREUR % 41

Gt 0T, ] SPSS 13. 0 Gt i b4 1T k%
BELL ks o RS E T 200l 7 51 %0 4r, ok
H LSD—t #FATH M Z HE L, DL P<0.05 B 2ERA G112
QKR
2.1 FEREEBITRIEERENE A RET BT ELE
J& lmo, M 0 MR R KCHT P52 i 5538 97 1 JC B 5 A8
b, S A4 55 A AN [R) R B ()08, 18 R (56 % ) R 7 4 5
WiFT LA L 520 HR (62% ) CNV [ A8 /)N, S35 CNV i A2
9.87+4.09mm’ ,J{I7 A RCE K 56% ;1697 45 1S5 3mo, Il
JE O3 MR RCHT By RO 5367 FT IR AF 1R JS 1mo TG
WA Ak, A B I A B 4k S A R W) R R B ek B, 23 FR
(72% ) )13 & PIAT L 1525 BR (78% ) CNV i BRI/,
SEH] CNV (B H 8. 53+3. 86mm” , JAIT A 3N 72% ;16
J7 15 LIS 6mo B MEEHE AR 5 iR YT 5 15 3mo B &L A
FFE (F 1), Bevacizumab J&J7 RIS 3 WIGIT)E 1.3 .6mo
BIARCRI R, Z 3 WA G2 B L (F=5.574.6.221
6.221,P<0.05) ., JTH BHEARI CNV & &, B EHEIRIT
WIIE] K367 5 BT 19 oA 1 PRHR 3 Sz 4> B RN B R, TG R
J R HA I AE S A A P L R B
22XMARBMBEITHE AT L 6mo MEE,
bevacizumab JRIT G4 5K CNV £ 8 IR 5 IRE
(62% ) M2 R TR CNV HBE 19 IR 15 IRk
(79% ) , ol f EEopm 5 B2 i CNV B3 5 MR v 3 R 2k
F(60% )., FW bevacizumab X & A 6% 15 51 & 19
CNV B — & IR RCR
2.3BITRE A RE T, WM S5 CNV (185 1%
BLL 5 1 URYT IR 44% (14/32) 13 B 00GE 5 2 IRYT IR
56% (18/32) 3, % 3 IR T J5 63% (20/32) i3,
bevacizumab VGJT 1 ¥R .2 YR AN 3 YR I 24 35 22 95 2H 4H [|] Lo
B OIBIT 2 IRAI3 RS WRIT 1 RIS, Z R WA it
SL(,\/Z =46.274 48.532,P<0.05) , bevacizumab J&J7 2 X
3 RIS R I, 25 G F 8 L (x’ =14.362, P>
0.05) , 3 32 IR EH bevacizumab B & JG T CNV 3% il
WHLL 2 A,
3itig

P P PR 1Y) £ IS A BB | TR A0 55 22 Bl I 3R
BInl FE CNV AR kG, B 165 00 M I A B 2B 1 A8, T2
FA I A 5 X LT RE AT e 2k L [WIRY, CNV [T
PR T AR BB A0 385 WA P DL R A B %) < B e A RS,
AR SAE RN, BN T RRE R R TS [
F & AT PR 367 A RS S RE AL G A= ) 22077k (H
IR AT B 2t ok 7 B BIVE FHAOAS U, CNV Y
68 J3y7 N R B K SR T T B BRI A Ak 2E Ak
BRSO s BRI T S ) P 2 R 46 R % Rtk TR
Rl A A B A 4T ) A BB A i A A3 A 2t
CNV IBIT ISR M AR — 20U S, F R R 55 vtk
FHFIRYT CNV BRI i B 24, Nl & 2 I E K IRIT
K, HT VEGF 25913877 CNV 3 1N #5532 56 1 B IF 5% #1
B —HRERB I AR 2 — " AT R IT I
RERIEAT T 223K,
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%1 Bevacizumab ;& ERIM A1 CNV 5EHEREL iR
N , Lo MR CNVmEABL CNV A 5[5 J A %
e wohss RN NV ILEE - SIRIRALS A
[ ERY W KW/ A4y CNV THIE IR E
VAITIE 1mo 20 18 22 14 8 18
IRIT )G 3mo 25 23 25 16 9 23
¥6I7J5 6mo 26 23 25 16 9 23

Rifi 5 T AF R X CNV AR [0 4 J2 18 1) & e, LA
XF CNV ih Az & B B O H0 s AT IR 4 © IR YT
TFEER T AR . Bevacizumab J&—Flilfi AR i)
NIEAL B 148 Y iz A= 4 P F- ((vascular endothelial growth
factor, VEGF) B 41 [ 5. 52 e PTAA , AT LI X VEGF 7= A= 35 4
PRI, DI fet i A i A5 AR, JFORT R 85 AR 1 A8 1A
ITRCR B 245 3014 2 550 J I RS2 B0 AYIIESE . Chen %
o, 78 B bevacizumab 45 BT 4 53 T 45 24 BH
1E 2P 25 b A BB AR RE I B CNV B B, IF H 25 W 7E
SR AT R LA FR BRI BT R 22 A — BB ] . Mohammad
ST R LR A2 0 1 R % bevacizumab VA YT AT U
/b CNV (1 E AR AR 2205 H s CNV i fa ol
JRTR N B RNE N, AWK bevacizumab I T K A
JEEI T 4k A 1Y) NV R FH 86 B 1 S B 5 s HR 1) 45 25 3%
7 CNV T 5 K A BRI J) B8 38 43 T AR R NV K B
AL, B0 CNV B /)N | o I 4 5 1) 1R 28 8, A
1B B I 4 LT, R B AT e PR SR s He IS T R
YA A AERE AT BT I8 1 AR B RBCRE AR o I 5E rh AR
RS WATLL L H CNV T RS /N R A 3K, 38 2 I IR
GEIRAT AR I, M T W85 2352 CNV B A R i
FREER 20 5 CNV 1H FUE /N EIA LB AR i s, 6
FHRTT BB, AT 58 R 151 55 /0, R B bevacizumab [
1.2.3 YIRYT R0 IRZH , FUR XS 32 HR B A5 X JR L4
R, 2 YARIT AT LA B BGE L L CNV I B A R0R
XTE— 2 T2 B L] DL /D B 3 3R T S AR, 5
Symes 55 * WRER S AR, (FIR AR TR T B WO B 77
KEEAST I EZE 55 4h, Akar 2" WF 5 2 90 45 R 78 5
VAR HTIRYT CNV B9 R T 75 2R SRt , H 4R 7 A 2L
W B ) T DUAR B BT, Kim 250 %R EBR 4L b S
T 7 R0 2 FE A 2 T A5 R B PR o oA s i DL AR e
SR B CNV R | S R AFTAL

B CHkRE , 4 5§ k% 7 bevacizumab B BE£15 &
9 L, X BRI ] VEGF-A f 32 T+ s ik, 4 42 & 3 ik
AR T RS R VE T o BRATTHE IR R 397 W g vh
R IR E IR R 5 R 0% BR R AR B N A
AN R, TC H MR G RN # I B 46 3 T AN T E
IR, Bevacizumab 25 BT {2 55 A MR Vo AR O v 17 B0 38 A
LU E TS XAE R X CNV AR 77 J6 100 S8R B
TCHA 4 B K SRy AN RS2 K RIE T, DRI AT B 1A s PR
EZ5WRTT CNV A RO [, H 2, FRATTIE N T 3
FHYT VEGF 258y B 513 25 ) i 5 A XU, 70 VEGF 597
JE— 0 XIIEN" FEIRYT CNV B 2P VEGF 1385k,
PEREPEIN T VEGF-A J& iy W58 3T A i 45 1 s i e 1
AR, Rl R LN BT VEGE 255k B VE s S vk 4
25 AN ] i Gt TP T 1E 5 0055 A i 2 B Al R
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FHZ5 2 ik Rt W KA 9T VEGF 25913R 97 3
Az LA PR R T A I KU PR, A Y AR R
B HR JR B bevacizumab 3597 CNV LLE & 2 RIGIT N H,
O A N 1) fsz A2 58 P AT B AT ok A S AN RSO, sl B
XA B AN 5 e S Al DL ARG T, A T B
VIWREE LR S O A, ATh 2 W PR AN 25 22008 114 B 2
T, i = o8 DUAR B0 245 Wy 7 85 A S Bl 1 WL 4 1
FL LRI e DL BABTIR YT CNV 1 E 3R J7 AR AR
B, It Hoar B O A B BE Al Sl R 5T 25 2R 2R BR R4
IRIT CNV BY7 R0 25 i e i A 06

B ARBEFE R CNV AR RS/ A IR A8 55 1Y 8
F1JC B B 2 BIAE F M3t VEGF 254 bevacizumab 119 v 32
fE IR, oy CNV BR YT S AL 17 Y LB AN 7 a2
X A& G5 CNV IR 97 B A7 J1 &b 38, 1B 8] I 38 N7 v & 3,
bevacizumab J&J7 CNV % M MARMELH R 2 H0 |
BEAS I 8] F) 2 — 25 AT 58 PR R W%
S 3k
1 Doctor PP, Bhat PV, Foster CS. Subconjunctival bevacizumab for
corneal neovascularization. Cornea 2008 ;27(9) :992-995
2 Bock F, Konig Y, Kruse F, et al. Bevacizumab ( Avastin) eye drops
inhibit corneal neovascularization. Graefes Arch Clin Exp Ophthalmol
2008;246(2) :281-284
3IREF S EME | 1 . Bevacizumab ( Avastin ) F il £ JFHT A= 1fil 45 1)
N . EPRIREL 24 & 2008;8(6) :1233-1235
4 SRt RIS VAT AR AR A BT A N A R R 2 ik
P, rPABIRBLZRAE 2015;51(10) ; 730-733
5 SRAIE, Bl A FA ST R T R v S IR 2R 2008 526
(5):427-430
6 Chen WL, Lin CT, Lin NT, et al.
Bevacizumab ( Avastin ) on Corneal Neovascularization in Different
Rabbit Models of Corneal Angiogenesis. Invest Ophthalmol Vis Sci 2009 ;
50(4) .:1659-1665
7 Mohammad HD, Khalid MA, Nambi N, et al. Topical Bevacizumab in
the Treatment of Corneal Neovascularization. Arch Ophthalmol 2009 ;127
(4):381-389
8 Symes RJ, Poole TR.
subconjunctival bevacizumab (avastin). Cornea 2010;29(6) :691-693
9 Akar EE, Oner V, Kiiciikerdsnmez C,

subconjunctivally injected bevacizumab, ranibizumab, and pegaptanib for

Subconjunctival Injection of

Corneal graft surgery combined with

et al. Comparison of

inhibition of corneal neovascularization in a rat model. Int J Ophthahnol
2013;6(2) :136-140

10 Kim JH, Seo HW, Han HC, et al. The effect of bevacizumab versus
ranibizunmb in the treatment of corneal neovascularization: a preliminary
study. Korean J Ophthalmol 2013 ;27(4) .235-242

11 David JE,Shima F. Balancing risk in the preservation of visual health.
Eurotimes 2007 ;12 .1-6

12 5ROVARE. ST INLE A B AR R 7 25 3R 7 IR A A= 1 503 114
TAE RS PRI IIRAL RS 2010526(1) :2-4



