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Abstract

e AIM: To observe the efficacy and safety of intravitreal
injection of Ranibizumab in the treatment of macular
edema secondary to central retinal vein occlusion
(CRVO).

« METHODS . According to the standard, 24 patients with
macular edema secondary to CRVO were double - blind
randomized to group | and group Il. They were aged 30 ~70
years old, average (51.58+10.32) years. Patients of group
| were treated with intravitreal injection of 0. 5mg
ranibizumab monthly for the first three months and given
compound thrombosis capsule. Compared with group | ,
patients of group Il were only given compound
thrombosis capsule. Subjects of two groups use PRN
(Pro re nata) therapy with ranibizumab from the third
month. No significant difference was found between the
two groups in the best- corrected visual acuity (BCVA)
and central retinal thickness (CRT) before the treatment
(P>0.05). BCVA, CRT, laboratory results and ocular and
systemic adverse reactions of the two groups during
treatment were conducted and statistically analyzed.

e RESULTS. BCVA of group | was 52. 67 +1. 78 before
treatment, and BCVA were respectively 63.67+1.61, 66.25x
1.60, 69.58+1.68, 70.75+5.22, 65.58+4.34, 68.92+3.4,
70.17£3.7 at 1wk, 1, 2, 3, 4, 6, and 12mo after treatment
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with significant difference compared with before injections
(P<0.05). CRT of group | was 539.00x10.94um before
the treatment, and that were respectively 326. 67 +20. 83,
264.58 +17. 11, 232. 00+ 13. 04, 231. 25+ 78. 68, 316. 00 +
172.48, 218.00+105. 25, 220.58+33.43um at 1wk, 1, 2, 3,
4,6, and 12mo after treatment with significant difference
compared with before injections (P<0.05). BCVA of
group Il was 52.25+2.83 and CRT was 539.92+12.21uym,
BCVA of group Il was 57.08+3.12um 3mo after treatment
and significant difference was found compared with group
| 3mo after treatment ( P<0.05). CRT of group Il was
497. 92 + 11.91ym 3mo after treatment and significant
difference was found compared with group | 3mo after
treatment ( P< 0. 05). Ocular and systemic obviously
adverse reactions were not found during treatment.

e CONCLUSION: Intravitreal injection of ranibizumab
contributes to relieving macular edema, improving visual
acuity and reducing fluorescence leakage of macular area
in short - term. But patients need repeated injection.
Ranibizumab is effectiveness and safety in the treatment
of macular secondary to CRVO.

e KEYWORDS: ranibizumab; central retinal vein
occlusion; macular edema; vascular endothelial growth
factor; efficacy; safety
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B Y S R BP0 ) S o e i K BH ZE ( central retinal
vein occlusion, CRVO) 4k & 18 BE K [ ¥& I7 19 A 250 M Fi 2
Xl

ik R BR AR A ALY 24 51 490 )5S e ok # Jhk BH 28 44 &
HEBEK b £ AR 30 ~70 (241 51.58+10.32) %, WEH
FEALAEC R T AT, 4 1 /G 3mo, & H 1 ¥K0.5mg &
PRGBS AR T S 0T 2457 5 07 kil e e 25 %), 41 11 i
3mo (N4 T J7 kel i #E 25, 41 1 A4l [T AAEE 3mo
L T4 TE Bk BT, PRN ( Prore nata) 1897 . PAZHIRYT A e
{57 IEAL J7 ( best—corrected visual acuity, BCVA) K& e P 1)
I EJELEE ( central retinal thickness, CRT) W 24 7 L4 it
FEX(P>0.05), geilorHr M 43R 7 W8] #Y BCVA
CRT S s f A 45 0 IR L4 B AN RS

SR A 1R AR AR IEL I (BCVA) 7 52.67£1. 78,
JRIT 1wk, 1.2 .3 4.6 .12mo 1) BCVA 50518 63.67+1.61 |
66.25+1.60.69. 58 +1.68.70. 75+5.22 65.58+4. 34
68.92+3.4.70.17+3. 7, SiRVr Al LA B & G225 H
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(P<0.05) ,4 [ AT T CRT 4 539.00+10. 94pm, &J7
lwk,1.2.3.4.6 . 12mo B CRT 43 %] /& 326. 67 +20. 83,
264.58+17. 11 ,232. 00+ 13. 04 231. 25 £78. 68 .316. 00 =
172.48 218.00+105.25 220.58+33. 43 um, 51497 i L 4L
HRBEG 225 (P<0.05) , 4HIAIFHT BCVA b 52,25+
2.83,CRT 4 539.92+12. 21 um, 4 1 {77 3mo BCVA Xy
57.08+3. 12, 54013477 3mo BCVA WA G222 5 (P<
0.05) ,#H 1 A7 3mo CRT 4 497.92+11.91pum, 541 [ 4
¥7 3mo CRT LB ST 5 (P<0.05) ,JRIF Uil 2
F AR R MR S S 4 B BH S AN RV

S50« B IRUAE T  E BR AP B A A PN R IR B B K e
Fr4E AT D BB X SO T, (R IR AR B HR 4L
BfR)E, T ST . TRERHHTTE CRVO 4k & B BEK I 1)
IGIT T H AR A A R e A

SRR R 5 X AR e g e K BHL ZE 5 BB OK e 5 a0 5
B AR A R 7 s A A 5 2 4tk
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AL IR e g 5 K BH 2E ( central retinal vein occlusion,
CRVO) SR M AR -5 UL A% R0 Do JEE ol 5 9 9, 0 2 28 o B
VIR, H B0 30 35 1Y F2 5 R R R e P B K
Apt Z AR R SRR s R | Bl kA
Ak O M AE | IR0 0 B 1 v 5 DGR e R A4 it 4
Wi A fE R R R B Y], ARG Im KR A FU , CRVO
43 e i B R AR 0 Y AR A S5E [ CRVO 5% 2412 Wi b
W AR LA CRVO AR I : FRA 73 B 4 145 T8 HE i X
<10PD, St il BI AR . B 40 104 JCHE I X >10PD, CRVO 4k
R BEAR MG GG T 7 i R 2R AR N i R 2R
254 A BEOCEETR T LA 28 S AR U R (radial optic
neurotomy , RON ) %57 | 33 $8 f£ 55 y7 1 B AR RE I 5% o5 B
FK M (EXRR 7 4 e AR SR B, ELELA R 1 IR R R
AR BIIREB IR IT MBI CRVO 4% & 8
BEK BB TE R R R # BRFE BT CRVO BE 1 b
JKN B 58 R Y I N 2 A K B F ((vascular endothelial
growth factor, VEGF ) BH i F+ &, A fi1A iR 3] VEGF 7%
CRVO 4k & B BEAK i i1 2 s L) v ke 25 S S AR T . AE
WZEZE, WAL O St T CRVO B IR S% 1
BEAK i ( DME ) 1 P 4F 0% AH OGP 8 58 v 2 By 1 )
i, AWFSE F LML BRILPUIRYT CRVO 48 & 8 5K
A R E R A, WS EAE AT 5 0 BHR A T A 0], B
ST ) A VAR AR 98 B9 N 25 2] B H B — R 5]
[, B3 H R R RS A 5 R B S R 5,
1 M&EFFTE
1.1 3% 84 2013-10/2014-04 T I K2 M I B2 Bt
IREHfIZ ) CRVO 4k & B BEK b i35 24 1 24 BR DK 9
FNFBEVISHFE A 10d ~ 2mo, 4 30 ~ 70 (V-4 51. 58+
10.32) %, WG 5 EEAGEARE . (1) 18 % LL L Wi 4F
N5 (2) T e FIEEZR VT ) BCVA B 5T R BCVA =24 H.
<73 4~ ETDRS ) ; W5 X 4 FEEHEBR AR . (1) 3mo N
SRR U 46 TR > 160mmHg 547 7K > 100mmHg; (2)

ARAAT 1 HRAT A9 5 (3) HR P9 (TOP) >30mmHg; (4 ) i 55 IR
3mo WHESZHBWOL T A (5) AAEF R B Lk, Bk it
MIAEWFFRIR T AR T A R0 sk 22 7 ol D 48 285 (6)
W YR A LA 2 5 (7) i HH AR S 2595 (8) H T sk Bk
TR IR R P B4 BRI |, X Se i sl =R YT AT RE 2 )
XTS5 I R AR S PEAL 5545 £8 3 ok e e U 5 (9) #E
T U5 AT 6mo PN IR JR) F8 Bl 4 B i T K B S [ B
e

1.2 Fik

1.2.1 RBEREE  Ira ot IR 4% BOT s a4 .
VI(>1 ~14d)  V2(5 1d) . V3 (%8 8d) . V4 (1mo) . V5
(2mo) . V6 (3mo) . V7 (4mo) . V8 (5mo) . V9 (6mo ) , V10
(7mo) \V11(8mo) ,V12(9mo) V13 (10mo) V14 (11mo) .
V15(12mo) , ¥ Firfy /& BEUIIAYY 12mo, 22 15 WAL, 42
$5 BCVA ., )6 2 M T W )2 A 18 R ( optical coherence
tomography, OCT) FIHR JEEAE A 4 BRI A B F LI
PEBEFH 2 FHAETRE DT 1 U5 6 (TR YT 3mo ) B X £ 5 iE
ATHR S FEAH IR IS 2¢O 2% 1L % & ¥ (fluorescein fundus
angiography , FFA) & S0 K645, BCVA K. & %
MY LA [ PR AR i ETDRS, #L ) R 7E 4m 4b ik
ATARHE 35 A A5 20 B8 RIS 5 IR 1) BCVA, DL RE%K
0%, 20T BCVA 784k, OCT K32 . o Fu e 78 40 i )i
BT OCT A A, HEAT B BEP AT 4G A, M4t CRT B9%K
{8, i s I LA ST

1.2. 2 HERIEIT /4l 50 11 B HE B A B RO A i
FrufE ) B BEAL e 2= T MR Tz — 4 T gl 73
300 RS O 4], 21 I il 7Y 2 4], AR SR L 10 491, P
ARV AEIB PN 43 B e TR A A TR LA TC S 3o
HL(P>0.05), 21 52705 MAsd e (RN BE VTR 7
[8]) +FEERAHL 0. Smg (55 1,2,3mo) + M3 3mo 2 AY T ER
PAHT 0. 5mg, PRN( Prore nata) 3697, 4 I . &2 4 I #43@
P CBEAFEUHATT W] + AEF 3mo A2 1Y B BREAPT 0. Smg,
PRN VAT, BEVIWLEE . fiide 01 B V1 D5ty 14d, 76258
BN FE B, 88 AL, 5T — R YK
ORI (R B RFRIR D) S IPF R &M, 167
155 1d ~ 11mo , TEFEZEIS (V2 55 1d) , A8 IR H B %5
TAHTRN Y AR S T A% 3 5 25 W T 0T BE AL A T 2R
SYAL T ARG T, 41 B3 V2 V4 V5 4 T Bk
0.5mg BHEE NS, 55 3mo BY FF 4R PRN IRYT, ENAR 45 A
GEBEA T, W 2H A8 3 BT A A ST IR dn SR A B R e,
WA] iR BT (F R H S#EATRI ) 5 an 2R B B I A %
I FRUCEA, W8 45 7 B SR B PTIR YT, LB Rk
RENRR A, WIS BEVII 55 11 ~ 12mo XTI B
TESS 12mo B (BF5E T fe 5 — KT RE A B SR APt i 90 s
Imo) #EAT i J5 — IR BFFE AR

1. 2.3 WHBARFHSE By BEsIlke %
25 B VI R A4S 1 B8 S AROR R AT AR H BEAYAS RS20
AR BB IR A& 21 LI B HR T B A AR PN He 3
e IR P A AL DO RS 15 | 1 N B R A R AR R
ARG 3d s A A R IR K 4 W, LA AR 5 I,
AT B3 s R 2 B T R AT R AT SRR B A R
PRI MR ¥ R TR PRI, LA 5o/ L WIUAR VA R p s 6 3 | e 85 R
IR F AR BB JC R 1, T30 T B A JUIRZR 3.5 ~ 4. Omm
A TR AR HH S 2 T DRSS 1T AT 1 B AR B PN R0 1
0.5mg 254, AR EE ] JC T A 25 Fe 38 3 2 55 Smin LAB7 1E 24
Yy R, 30min Ji5 0 5 IR I 10 SR AU
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F1 WEBITEIARIETT 3mo BCVA X CRT Lb# xX=*s
- BIT R BT 3mo
gikl] % : :
BCVA CRT( pm) BCVA CRT( um)
24 1 12 52.67+1.78 539.00+10.94 70.75+5.22 231.25+78.68
41 12 52.25+2.83 539.92+12.21 57.08+3.12 497.92+11.91
P >0.05 >0.05 <0.05 <0.05
75.00F
& 70.00F
A
%
= 6500
/rE(g
=
¥ 60.00F
)
1
55.00F
5000 1 1 1 1 1 1 1 1

WWTAT 1wk 1mo 2mo 3mo 4mo 6mo 12mo
1 4 | &EHESR BCVA,

600.00r

500.00r

400.00

BEpL A Cum)

s

N

300.00r

200.00r

1 1 1 1 1 1 ik 1
WITH wk 1mo 2mo  3mo 4mo 6mo 12mo

2 4| &HEE& CRT,

1.2.4 MEBIEFR (1) J7&4645:1) BCVA;2) CRT , (2)
GAVEFRRR . 1) B U Bl U5 UL 84 J0 0 R 5 5 L R
4 P BB AL A IR B0 I AE 7 T AN B SR 55 2) 5K
By a KA Al IR R I EEH R ;3) A A AR AE ;4) TOP,
BEAT 245007 BT 25 ok SPSS 17. 0 8K #1748 i1
ST, TR ORIA B AR U 22 (2 28 ) FoR X [A]—
T-2H PN A5 B T s 500 SR FH A PR 28 o O S 0 1 O 25 4y
BT, A A AE T R] 25 55 SR WA FL 3 ) SNK ARG 56 5 4 7 4% Bt
B2 g, 41 1 54 MIRY7 AT BCVA & CRT 41 1
540 M4Y7 3mo B9 BCVA & CRT ¥R ST FEA ¢ KK,
P<0.05 NZERA G E L,
248
2.1 WABITHI K497 3mo BCVA K CRT Ltk Widiif
JPHT BCVA J CRT 2R G248 L (1=0.432 . -0. 194,
P=0.670.0.848) ,i447 3mo I} BCVA } CRT H#&AH 3%
PR (1=7.782 .-11.608 ,P=0.000.0.000) , L5 1.
2.2 48 | FEIAE & BCVA % CRT Lb%& 41 1147 T
BCVA }y 52. 67 +1.78 I8 97 1wk, 1.2.3.4.6,12mo 1Y
BCVA 43514 63. 67+1. 61 .66.25+1. 60 .69. 58 +1. 68 .
70.75+5.22 65.58+4.34 68.92+3.42 70.17+3.76 (K 1),
4 1 IRYFHET CRT K 539.00+10. 94pum, 1697 1wk,1 2.3 4.
6.12mo ¥ CRT 43 5l J& 326. 67 +20. 83 ,264. 58 +17. 11 ,
232.00+13.04 231.25+78.68 316.00+172.48 218.00+
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B3 4|1 GEEFEGETE OCT B% A.V2 (JAJT
HI) 3B V3 (JRYT Lwk, EEBEAK M B BI85 ) ;C. V4 (JAYT 1mo) 5
D: V58T 2mo) ;E: V6 (JAIT 3mo) ;F: VI (IGIT 4mo, B HEK i
BK).

4 HBRKME A VIGHITHD ;B: V6(IfYr 3mo) .

105.25.220.58+33.43pum (& 2) , XFASIR] B [E] 55 A9 BCVA
K CRT 47 B X 2 8 52 0 o 5004 19 5 22 93 BT (F ey, =
48.86,P=0.000; F, =23.45,P=0.000), I SNK ¥ %}
ABFE] &L BCVA J CRT 17 PR LA 45 R W . 5IRYTY
AT EeEE, 4l 1 IRY7 G BCVA BHAYFRTYIA AN R RE BE 1 4
(P<0.05) 3497 1wk, 1 4mo BCVA L2 F TG i1F 5 X
(P=0.127) ,787 2 .3 .6 .12mo BCVA 4% F L5 it2F
HEX(P=0.507), A7 2.3.6.12mo BCVA 5597 1wk,
1 dmo WK ZERA G L (P<0.05) , R %5 Rk
iRy B s KM E LA, SR, A 1TIR
J7 5 CRT A A [FFREE WAL # (P<0.05) , HIRYT 1wk B
BLREK I B 4R s 1697 1.2.3 .6, 12mo CRT M4 2% S+
TG 2 L (P=0.594) ,3GJ7 1 4mo, 1wk CRT L3222
SIGFE X (P=0.134) 397 2.3.6 .12mo CRT 5
J7 4mo 1wk W Z S A S IH22E L (P<0.05), FiRg5 R
A GIHIT ISR B M LA G, 41 1 s
S AT R 2 5 — IR B BEK I & & OCT B ILIE 3,
2.3BTEIEREBER FFARELE R  RIEMHAR.
PR A S0 P DO B 1 ot A WA, AN [ A B g ot 5 ot
“HRZBE" W (E4)  FFA 7R B BREK IR 2% 1% T i
W, TR AT (ES) .

2.4 HEERERER WABREMUNGT SR, gk
W2y SR S5 IR I 1 ], 1wk PN SE M, 1 1) 2
IR 2 )5 — i MR e T 57, 34 28. 3mmHg, A& T 403 Ik
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RESERMBEZEE  A:VI(10 4820 F) :B:V6(11
10 F8)

H [ 2 18. 6mmHg , oA 161 351 Sk K A= 400 ) J o 25 HIR Y
R CHR | B R s | 0 D R LB AR I
JEHR A5 AR I K e S 4 R KRN
3 iTit

FHEK MR CRVO BEL R FEH K, CRVO
IR JES 2 BN A0 IR S P ARt iy, EL 4% SR PR35 m] 3T il 7
K PO A PR B MK R Ak BEL 2 T 400 IR ik T 3 52 BHL 5 3
ML N R I TH&E 5 — T T, 6 20 1078 E T AN 2 g 4t
M5 HE VEGF BB N, VEGE J&—F [ 43 F155% 73 1
KT, SRR R SZRARLE A 7 A AN 6] 5 A= 223000
2 1 LR A o M o P R N A A, DL B T
CRVO 4k & 8B A FZ AT BFFE R , Bl 3R
Bl LAiE i VEGF = 4E iy 8™, VEGF J& T—28 3
G, H A B R B A AR /i AR K T (PG |
VEGF- A, VEGF-B . VEGF - C 1 VEGF -D %" F& A%
VEGF FIFEFHIRL T CRVO 4k & B 5t /K i y4 T /Y B8 3
filh, ATAESR YU A B TR YT T A N F R il /8 i
B AS e DT DR A B B K P RN 2 R L W T R
T O B R A s v S o 22 2 il e PN U B K i
P B AR —E B R AN & AE , G AR
TR P PN R S | R O SS9 G R T LA A0 P I TG ¢ X
A1, REAE — G R B Dl % 0 BRE K b A0 A1 8 1 A 1) A
B, RS T A e O AN A B, R ER BT A H AR A A
5 BP0 VEGF A4 7) | 2 84l N\ VR AL B v e ik, il 5
VEGF-A 254 40 145 P B 388 A sk /0 18 Do 63 2 i 4
B A A B B IX 35 U 1 % A1 L SR, VEGF — A BIV i %
T A R T 70 R O 01 A P R 4 A R rh 0 2
BRAE

PRN J5 40 T F3 15 5. 08£0. 99 ¥k, 40 11 -3 1 4
5.83+0.94 K, BHVIIAIT STl 1 /9 BCVA 4 70. 17+
3.76, 40 1 ) BCVA N 59.42+5.25, 24 11 2 5] ke ifn 59
CRVO BHEMAEEANE HERTILEREREES
F1eFE S 2 T P 2 BBk CRVO IR T B IGHM
NEE ., I, PSSR LRI CRVO B e Y
AT B B R s 1 O R BR A BTIR YT RE AR AR R4 AR ) i
Ja I DB N2 B, 41 T 541 ARYY 3mo B IR
BCVA J2 CRT Seit45 53 T 5 Bk SR bU B 38 o9 v iR IT
ORI J55 v e 5k BHL E 4k & B BEAK I A 5, T AL B A
12mo WY FE I TATT 1 181 35 7 J2 A 3 A 1l 45 vk G IR IR Y
P AT I RE S FAh W J8 R K 4 B RN RO, FEAr R T
BRSBTS PN SR T A0 o B v ok i Jk L 2E 4 & 5 BE
AP Atk Al T R B B A I 3 S B BR AT 1wk B,
B AR IE A A7 B FF U 45 5, m o 400 IR0 5 A 98 8 BT X
BRI, LI IR BRI S W, VAT 2 3mo B B AR
IEM I BERTT 1wk B A B 32 R | rhocs #9000 R 8 8 3R Y
Iwk BASH RIS, SE M8 45 R A X T CRVO 4k & %

BEAK ik 8, BT 3mo, 1 IR /mo 3 38 14 PN T 5 T BR SR L
0. 5mg , Fre BT IE AR 3 A0 O A0 0 JIEE R B B A G, B D
10Y7 4mo IHZH T A7 3 (IR B BRKIM A 4, HRIR 4R T B
PRIETEZ IR YT AH S B IE AL BRI AT A 4 =1, 9
BB AR AR E IR T R, Geit 45 R R WL ZE 3mo
A R 1 257097 IR AR R I TR) R 2954 1 ~ 3mo,
W R ESNAYT . ST HGE X A0 0 R bk B 2E
2k R BREK ) S R R T TR R BT, 1 I/ mo,
FELE 3mo, B 2mo B A —IK ,%E‘fﬁf7ﬁﬂ¢§7ﬁﬂ$ﬂﬁ?l§k ,
MR G T HEZRRTT , W AERRATT 2a, 570 838 1a BT
BEK AR Kk HA I EEGE

P VEGF HUIATT RE MBI FE IR iE A 42 B MR 58, N
I EOFRTRET S 4 B RIVE FHAY  (EASOIT 5 i A % -5 B
TR R BRSOG4 B I AR AR ZE SRR ARIE . 4 I
PR | B R FAPUICRS I 1 48 26T CRVO 4k B BE/K i 22
4 A RTT I BEAT BT I AE W R A (A )l
A B B, 3 2R L BTIR YT CRVO 4k & ¥ B
IK I 7 SSORIR 0 I 2 A 1 D i o R A R Y
KIABETIIER
SE 3k
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