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Abstract

¢ AIM. To investigate the effects of Conbercept on various
optical coherence tomography ( OCT ) biomarkers in
patients with retinal vein occlusion - related macular
edema (RVO - ME), and to analyze the correlation of
these biomarker changes with visual prognosis.

e METHODS: Retrospective study. A total of 57 patients
(57 eyes) with RVO-ME, including 25 patients (25 eyes)
with central retinal vein occlusion (CRVO) and 32 patients
(32 eyes) with branch retinal vein occlusion ( BRVO),
were enrolled in this study. All the patients received
intravitreal injection of conbercept once a month, three
times in total. The preoperative and postoperative best-
corrected visual acuity ( BCVA), and changes in OCT
biomarkers, including central macular thickness (CMT),
the length of disorganization of the retinal inner layers
(DRIL), the number of hyperreflective dots (HRD), the
area of intraretinal fluid (IRF), the area of subretinal fluid
(SRF), and the length of ellipsoid zone (EZ) disruption
were compared. Furthermore, the relationship of these
changes with BCVA was analyzed.

¢ RESULTS: Compared with the baseline, at 3 mo post-
treatment, BCVA ( LogMAR) was improved, CMT was
decreased, the length of DRIL was shortened, the number
of HRD was reduced, the area of IRF was decreased, the
area of SRF was reduced, and the length of EZ disruption
was shortened (all P< 0.05). Spearman correlation
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analysis showed that there was no correlation between
the changes in CMT, the length of DRIL, the number of
HRD, the area of IRF, the area of SRF and the change in
BCVA before and after treatment ( P>0.05). However, the
change in the length of EZ disruption was positively
correlated with the change in BCVA (r,=0.34, P=0.011),
and the R? value of the fitting curve between the change in
the length of EZ disruption and the change in BCVA was
0.113 (P=10.011). When comparing the pre- and post-
treatment changes in BCVA, the length of DRIL, the
number of HRD, the area of IRF, the area of SRF, and the
length of EZ disruption between patients in the CRVO
group and BRVO group, no significant differences were
observed (all P>0.05). In contrast, a significant difference
was found in the change in CMT between the two groups
(P=0.002).

¢ CONCLUSION ; Conbercept effectively improves multiple
OCT biomarkers in patients with RVO - ME. Repair of EZ
disruption is a key driver of visual recovery, and its
stability may serve as a novel indicator for personalized
decision - making in anti - vascular endothelial growth
factor therapy.
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Conbercept; swept source-optical coherence tomography
(OCT) ; ellipsoid zone
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PEIR AP 2 I REZE AL e RV A DS VAR FRURAR S et
DS PN 2% 25 L 45 O 5% AH T 8T )2 433 (optical coherence
tomography , OCT) ZE WAric ¥ ml 68 5 90 ) U A7 A5 T 7E AR
FERT L ARHIFFERL FHE OCT 437 B 94 35 Xof 400 1] s
T JhK BHL 28 1 35 BKE/K WP ( retinal vein occlusion—related macular
edema, RVO-ME) 35 AR[F] OCT AEbric ¥ 5, & 78
M2 S BE R AIRTTOR | i R B2 AR HI T &IOR8 SR 97

FHBHIFERR
1 &7 E
1.1 3¢5 WP I4E 2023 45 1 A & 2024 42 12 A

F WA R RVO-ME % 57 41 57 R, JH Ao g 99 i o g
# bk B ZE (CRVO) 25 151 25 HR, #0158 43 Sz #% ik BHL 2
(BRVO)32 fi] 32 IR , W ABRHE. (1) SEIZ TR B2 HIWR
RVO-ME 3. ()4 =18 % . HERRAiuE. (1) B &

AMREERBCE AT IRBFARRITRE . (2) 25 5UR
AEEHT O REIBIR I & # (fluorescein fundus
angiography , FFA ) 162 LK 3 55 4 J 7 5 1 487 P9 1 2B R TR
TG, (3) BEVTER B R (BRI =1 A SCHEMF ] £ R
L AJE 1 mox7 d RJG 3 mox14 d) , sk A1 H oA
& (B AR EAL ) OCT R —Ti) . (4)OCT El&
Jo £ R 3B DR 5 A0 I 95 78 36 9T B 5E ( Early Treatment
Diabetic Retinopathy Study, ETDRS) PEr<3 43 (& i T4
IO = 8] 20 FI R M) o AW ST N (b 7K S JE
) SN g e R T A TN R B AR PR 51 S AL
Ja& B o3 A A & SAn Uk, fF SRR R & He
M R 27 B RLAE
1.2 Fik
121 FARFE  ARHIEHAHCHRBIAG A, I 8 Bk
A 1 RBERVEEIRYT  EEHRYT 3 mo, B S i WA A
AR Pk 1575 5 S0 5 S 7 i SR U AT
1.2.2 MR A BEEARRTRAE 3 mo( 52/ 3 K
BITIE 1 mo) HEATARMEALIRBHRG Ar | 4 A f 55 I o S5 AR 7
TEAL ST (best corrected visual acuity, BCVA) R & AT
A AU L TR A IR B R (5 IR IS IR AH L OCT F1 FFA K5
2, BCVA SR PR EXTBOM 77 2 ) #4700 = ( LA/ Bl
SRR IR o GEitor B iF L 7 45 SR Bl LogMAR 1H.,
ARHIAIAIE 3 mo OCT {542 38 BURE BE 0 T B 49 /=
OCT PG5 b W A5 @) 32 AT B2 0 4 S50 20 A7 DF-Adi A3 7, %
TALEE A S a5 R AR )2 R o iR 2 s 3 R
SR FUS HIC B . 2 I BE A T A 45 51 22 S5
>10% B, S =A@ AT B I A7 3, i 28030 B —
A B W PE AL B9 LR E . P e 75 BE JE B ( central macular
thickness , CMT) : I F 7 BRI 5 5 B 58 Hho0 U2 T
Lo 5 P S A P 3R b B R TR B A
WIRE N 2 25 #) 25 6L ( disorganization of the retinal inner
layers, DRIL) (4K & . 76 OCT 7K -5 Bl P, 0 48797 40 Jifg -
WAIRZE AR A2 FAR DR 2 AT B W2 2Z 8] /9 45
SR TC AR AR FHACES A A i K &
5T 5 ( hyperreflective dot, HRD) B v Image J g
A D0 e IRE v g (TR A S S R R Y R
W (intraretinal fluid, IRF) ; XA A 4 544 0 2 5 BE
O [ 23 T e R L ) B PN RO 1 D AR, R T BRI
( subretinal fuild, SRF) [ A2 . FIAXES H 7 5400 1 B #5 5E
R IR P SR R T R, AR [ A4 AF (ellipsoid zome,
EZ) W i B2 - FASCAS 18 i P 00 6 8 3 vh o TU1)23 T
A T2 Ay ) e BT S B, R TR 36 B0 OCT A= Wb ic ) I
B 1, &fetrZ b =R5 3 mo 8RN &6 - Rui+s
Bl dE A

i3 T2F 400 . R FH SPSS 27.0 $EAT 58200, S5 & F
B A RESEAV i SR xts A, AL Hese R AT
FEAS ¢ Ky s AR IEAS /AT e RV i SR M (P, Pos ) Hi
W FARRIIG HBERH Wilcoxon 445 B A8 56 | Wi 20 18] Lo %5
Mann—Whitney URk, IHEERARFRR., XA
Spearman FEAHICAHT A, LA P<0.05 AZERH G
B,
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2AMNBERI—MER ARG A RVO-ME £
& 571 57 B, Horp 5 27 1 27 BR, 22 30 {4 30 HR, 4 i
60.56+10.54 % i 2 30 (10, 60) d, £ A B IR % 6 1)
(11%) ,£F4 w5 1% 48 15 (84%) , BCVA ( LogMAR) 1.00
(0.70,1.30) ,

22MANEBEFARIERE OCT &WtricWwtt® SAK
FIAH L, RJS 3 mo BCVA(LogMAR) #3% .CMT FF% . DRIL
KB 4545 HRD %k /0 | IRF 0 AR B SRE T ALK

EZ K B4R A, 25 5 A St L (P<0.001) , W
1,

2.3 FAHI/F BCVA T 5 OCT £ W+ric LI X
487 Spearman M 2B . F RIS CMT  DRIL
KB HRD %+ IRF [ 2 SRF [ 8 1L 5 BCVA 28 {k 1
ToH M (P>0.05) {2 EZ WK A8 1L 5 BCVA 424k
FIEAMIK(r =0.34,P=0.011) , H) EZ F i K AR fL#ok
M AR R . EZ WK 22465 BCVA 224k il
A2 R2=0.113,P=0.011( &l 2),

i% 1 MA%%$*WE$E OCT i%ﬁiﬂ%tti’f [”:577M(P25 7P75)]

Fisf i) BCVA (LogMAR) CMT( um) DRIL ¥ & ((um) HRD %3 (4>)
ARHT 1.00(0.70,1.30) 735(522,935) 5669(3012,5858) 43(19,77)
AJ5 3 mo 0.52(0.22,1.00) 274(238,406) 2390(1020,3995) 20(9,43)

Z -4.68 -6.27 -5.03 -3.21

P <0.001 <0.001 <0.001 <0.001
(1] IRF T ( mm*) SRF M (mm®) EZ W EE (pm)
NG 0.15(0.08,0.25) 0(0,0.15) 2455(1167,4204)
ARJg 3 mo 0(0,0.07) 0(0,0) 712(0,1900)

7 -5.64 -4.11 -4.90

P <0.001 <0.001 <0.001

1 FEZEE OCT £MHRiEHW A.CMT;B.HRD;C.EZ W%, D . IRF;E.SRF;F;DRIL,

1

BCVAIf %5 1t(LogMAR)

-2500

e (R*=0.113, P =0.011)

0
EZIWr 24K S5 119 42 4k (um)

95%E &AL (0, 0)
2560 :'-G‘LO

2 EZBiRKEMTLS BCVA THRBAE,
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2.4 AEIARB—ARZRILE A 57 ] 57 HR AP ALK
JiEE e i Jik BHL %€ ( central retinal vein occlusion, CRVO) 41
25 il 25 HR, # R JEE 43 =2 % Bk BEL € ( branch retinal vein
occlusion, BRVO) #H 32 ] 32 R, R Hj H2H B & — Ik %kt
He A @7~ BCVA .CMT . DRIL K J¥ HRD % SRF ffifi25
FEA SRR L (P<0.05) L% 2,
25 ANETFHEEF ARG BCVA 1 OCT £¥FRiZHH
TUELE WA EE T ARATE BCVA DRIL K HRD
ik IRF 1 AL SRF [ AL EZ rh I AR (b i e 2 5
BIRGH5 L (P>0.05) ,CMT A8 {85 2 5 A 4i it
#E X (P=0.002), L% 3,
3itit

A 5T F S OCT WL FEATPE 33 97 3 mo X
RVO-ME &3 AR B8 A= U bn i W 5 e, Rk 40 At
W78 CRVO 41 /8 % Ml % F BRVO 41, BCVA B 22 (P =
0.005) ,CMT HJ5( P<0.001) ,DRIL ¥ £ ( P<0.001) , HRD
it £ (P=0.009) ,SRF HAE K (P=0.046) , X462
ST CRVO % L BRVO K28 JE B ) R EE &,
S IE LA RR YT AR A, AT T AR AT E A
[i] OCT A= ¥bric ¥ i) A8 1k &, 45 5 7 BEAA P 35 ] ) i
FFE CMT(Z=-6.27,P<0.001) .DRIL By K & (Z =
-5.03,P<0.001) HRD % #t (Z=-3.21,P<0.001) .IRF [
FA(Z=-5.64,P<0.001) SRF [ f(Z=-4.11,P<0.001) .
EZ B (Z=-4.90,P<0.001) , XEEHRICH S5 LM

R LE R T RE S VIAA G , R BRAR 25 M AL 18 SR 7 SR8k 5
QAR AL I 5 Dk B 2 R85 e ik Il g 32 B, 3@ 2k | o)
ILA5 P B A DR, 398 T o 4557 38 o A R RBE  af — 400 1) I 5
W55 | e — 2 400 B A A A 5 A D) JBE 7k 2 4 38 5L IRF  SRF
LN CMT A RAFE — G B b s 00 R0 I i | 99
DAY AR L4 7 A 3 R 8 A R, 5 B
WARFIR 73+ W B0 s i 3 2 08 B¢ IRF, WF59Y 7R IRF
EORFSIE VAR s - A Il e ) RIS (A O 1= N ) O
i PR IR 5 A s P VR A AR TE LI B Jee 261 5T
I BRVO &3 SRF H Bk v 28 v 41 i IR -7 0 i 3 P
B AR KT, BT RE S 90 A I Sh R B A G, R
ZWPLILE N B AERK IR FIRYT, s A ME, DRIL $8 7
OCT FUE T 215 il i — N IR 2 & A 1A A2 AR A
ARIZ I BTGRP AR 4310 | 5 5 B A 1) 5 PRy )2
WA 5, 76— & FE B b nl LS & el il it
Sugiura %5 "B 5T 7 B B A v S TR OBR BB AT DL R AR
DRIL K J& B HE MY ASIE . HRD $578 OCT UG ]
TLE ) — L8 A2 2] 20-40 wm B2 B 0 AL 48 1Y Ry FR
ORI R R E TR R T UM AR )2, HRD
S I — 0 P9 5 o 0 2 ) LA P R K 0 T 3B T LY
AR WSS (7™ T FRBE . Qin 251 BFSY e BT LA N 1
AR PR TR YT T A BT P R AR R SO B K
PRI R A1 PN 2 A 285 B 43— 118 2 325 St 00 o) 8 0 52 17 U
/L HRD ¥kt Ding %6 058 5 % FL BT 48 4 iz 2 K IR

R2 MABERI—HAHILER

e wilke R I i W EILE BCVA CMT
(IRBO (B, %) (x+s, %) [M(Py,Py).d] (#],%) (Bl,%) [M(Py,Ps) ,LogMAR] [M(P,5,P,5) ,pm]

CRVO#H 25(25) 520  57.92¢12.22  30(15,30) 4,16.0  20,80.0 1.30(1.00,1.30) 914(782,1046)
BRVO 4 32(32)  43.8 62.63+8.67 25(10,60) 2,63  28,87.5 0.92(0.60,1.05) 545(401,767)
X2/1/U 0.383 1.609 -0.259 1.417 0.594 -2.785 -4.101
P 0.536 0.095 0.795 0.234 0.441 0.005 <0.001
o e DRIL K& HRD % IRF 1A X SRF HiTH EZ TliKE

- (HR%%) [M( P, ,Ps5) ,pum] [M(Py,Ps5) , ] [M(Py,P,s),mm>] (P, ,Py;),mm*] [M(Py,Ps),pnm]
CRVO 4 25(25) 5858(5818,5858) 67(40,88) 0.15(0.08,0.35) 0(0,0.02) 3697(1075,4345)
BRVO #H  32(32) 3600.5(2228.5,5675.5) 25(15,52.5) 0.13(0.075,0.245) 0.04(0,0.35)  2143(1201.5,3635)
X2 t/U -4.126 -2.606 -0.733 -1.993 -0.901
P <0.001 0.009 0.464 0.046 0.368

*x3 AEITFAEREEZEFARFIE BCVA 1 OCT EMiRiE R T ELILE M(P,,P.)

il AR %L ABCVA ( LogMAR) ACMT( pum) ADRIL K J (m) AHRD %8 (1)
CRVO 21 25 0.40(0,0.48) 423(329,727) 1783(741,3557) 20(-19,67)
BRVO 21 32 0.26(0.08,0.60) 276(124.50,448.50) 1401(103.5,3102) 8.5(-2,30.5)
U -0.726 -3.072 -1.174 -0.426
P 0.468 0.002 0.240 0.670
il AR % AIRF TR AL (mm?) ASRF TiFH (mm?) AEZ W EE (pm)
CRVO 21 25 0.08(0.06,0.22) 0.00(0.00,0.01) 1745(475,2725)
BRVO 41 32 0.11(0.05,0.23) 0.04(0.00,0.25) 1372.5(581,2076)
U -0.258 -1.914 -0.491
P 0.797 0.056 0.624
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TFRPLRIGIT RVO-ME B3 Z BT 3097 XF HRD A3
VRO O JIEE 58 B SR 19 91 1 B A 88, s 0P IR AT B 2
BH—ENIEFE N, EZ 5502 28400 P9 5 R 2k ik
SERGAIRT R | G AZ SR 52 38 Tang 45 5T
MR FIELR 7 RER FE S50 W5 B E M E . Berkowitz
ST S ST I A TN BROFT P BER ER TR B Th AR AR, &
B EZ Wi % 2 B SRR DI RE KL, s (s S8 5. FRA
FAIF 5 45 R 8 /R A P 35 1T DLk 3% RVO-ME A £ 5 OCT
AEYIFRIC Y, X L8 A YRR A S A I R 45 4 R T RE 2% D)
2,

AHRAME AT AL BCVA B8 25 EZ P Y
FEAIC B ARG, 3 n I ) K B BB BZ IR B He e,
H A HEAE DT A 9 B AR K TR YT AR R B B
F%(BCVA<0.5) fil( % ) fE7E B BEK I ( CMT>250pm) 2,
{3 CMT IRF ,SRF [ AR £ f i o BE7K ik T 3R, 1 R 19
EZ Wi B &2 | i 500 T AR 4 O aF o0 4 S — 5w,
Chan 2" BF58 7R RJ5 3 mo DRIL Fl EZ YR &R, 7T LA
TN A ST, ARWFFEE—25 &I, ZEPT VEGF J697 193
AW AL EZ R S BCVA $ = IEAE (r,=0.34,
P=0.011), T DRIL 2k 3% 5 BCVA 254k TCHH 36, X T fE 5
DRIL B4 T £ S Wl IR 7S 1 2 i 5, AR X — A58
SEIRNT 2 LR BZ R R A AR AR I PR PSR 1Y

ShR, BT BEVAIT BOGITAN E R AR  E OREk
R*=0.113 ZWRE EZ i K A8 1k HRE A e 11.3% 11
BCVA 284k, o J&ii, vl REIR A HoAth £ Fh K 2 3L R 52 i
& BCVA W7k, X 85 gk it — kot

HE— WA 531 B8 CRVO 415 BRVO 413 CMT
A Ap R LA 225 (P=0.002) ,3X 5 Hoeh % i BF 5% —
0, HHLHI AT BBV T CRVO 2 20 90 I ik . 26 S 808
I 2 VEGF L85 ifn — 18 g 5 P9 41 5% B 3, M Jn &
FEBE PO I 0 K B, £ CMT (19 F [ 08 83 KT
BRVO H# . RIS HE 25 (9 F 58 878 A [ 28 A RVO 78
BCVA .CMT 784k - JCdl 0] 22 53, S A S 45 RAFAEF )G .
FATTHE D 22 57 0T R 55 43 41 07 SUOR R O RO e 45 1
05 CRVO 43 Ay ik i 4 R0 3 e it 14 5 B0H8 43 W 21 A A 4
B AWM CRVO VE b 3 R 434 45 37 25 A% 24 AH %
i, o3 APRIS HE 4 B 5T AU 563 CMT A BCVA, K43
Br A OCT A= Wbnic i, vl 68 Z W T 3020 18] 1) 40 1 22 5
FATHIBFSE R W41 7E BCVA \DRIL K& HRD %{ & IRF
I L SRF 1AL EZ FFWHK B i A I RS R
(P>0.05) ,3X 1] fig 2 K Ay FRE A PG 57 7 i Xof sk 42 o 34 g 722
VEFIBLE EEA —B k., JCig X T CRVO & /& BRVO
FEE, FERAVE 5 T R 3 A 1 ) il A P R A K BT T
WD I B T, R SR ORE I I, 97 R A IS B K
it %t DRILHRD #¢# | IRF [ #1, SRF 1@ £, LA K
E7 W44 8 7= A AL 1 o536 R0 2, T 45 TR 4 JR 3 7E X
SRR A 22 ORI X R R IR R S A, AR
CRVO Fl BRVO 7 %k ¢ 28RN 43955 BE AR A2 L A7 7
255 ARAE R R AA P IR T B AT AR BBOR B A
HARYT R W
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ARG — WA Y. (1) BT OCT 1k
RVO-ME £ 75100 19 LS 345 14 (1) 25 1k, Ay DR 2380 i) 1]
AT ORI AR AR . AT G EEAKEEAL T FN CMT
PRSP R 7 =X, AR SS90 A 2 50 OCT L Wdric ), W £
ANYE BT TT SR I TPEAR 33 A B A P B3R
SPRLTI AL 7B B9 5 (2) TR EZ th il K AR
FE T VRSB A 9 B2 A K R IR YT AT 2 -FRIR T
PLRFRIR , X — B M A SR iy AN s B T, A%
WIS AFTE SR B « (1) B R A b i 400 Ay 0 %o PR A I
SBR[  EORE AR B BN, 0T BE S R I 4 4 B Y AT S
PR3 (2) BT 15 T A s i) 32 4 90 R 0 dole 1f 7 R A TR 2% IR
B (3) AT BE Ui s B 44 BR ] T EZ A28 M K
il AHIESE 3 mo MURILIEIAYT B IRIE 25 MR sl 0, 45 R 2
IR RO 4 A SO A A AT R 1 F
3, R EZ 1B E 50T e O 10 G 1B, DL 4 i 48
TR IR IR

zi B BERIVE 2 AT DL 3 RVO-ME f & 1)
Z &b OCT tEWkricyy , Horh EZ rhlr i1 5 20 111K B 1Y
K, T IR AT K EZ AR R MR A P A
Fe AR IR B MR SR, AR IR T R s 4
BET BT, A RAIRTE R KA T E PR 5T, 4E K bl
VI 9T BZ IR B B e S 75 v] AOR IR T Y

P 5 9 SRR B A SORAEAE R 25 P o

e Su kA B R ER IR SO 5B 0, MR AR S B |
BT BRI EN AR S X B R s RO AR
185, 0CT B F iR ST R B, BT A5 138 Bl 132 01 [m)
A SCAR,

Sk
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