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Abstract

e Retinal vein occlusion ( RVO) is the second most
common blinding retinal vascular disease, and its
secondary macular edema (ME) is an important cause of
visual function impairment in patients. Intravitreal
injection of anti - vascular endothelial growth factor
(VEGF) drugs serves as the first-line treatment, yet it is
confronted with such issues as the need for repeated
injections and non-response in some patients. Imaging
and laboratory biomarkers play a crucial role in the early
accurate diagnosis, prediction of disease progression,
and evaluation of visual prognosis of RVO-ME. This study
systematically reviews the research progress of imaging
and laboratory biomarkers related to the prognosis of
RVO-ME after anti - VEGF treatment in recent years,
covering imaging biomarkers like central retinal thickness
and ellipsoid zone integrity, as well as laboratory
biomarkers such as serum APLN and aqueous humor
IL-6. It summarizes the associations between different
biomarkers and the prognosis of anti - VEGF therapy,
aiming to provide a basis for the early accurate
assessment and optimization of individualized treatment
for RVO - ME patients, which holds significant clinical
reference value.
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A8 RR) i Jk BEL 2 ( retinal vein occlusion, RVO) f& 4% W]
I e 0L 50 L P IR 96 A8, A A2 1 PR35 5 AL 1) 400 oA
MR, AR B ZE B A A [R] 32 22 40 oA 400 D) JE r ok i fk BHL
% ( central retinal vein occlusion, CRVO) 5 W 5 4y =7
Jlik R ZE ( branch retinal vein occlusion, BRVO) ; A3 & #E 1 4R
AARTR) 43y ffe ot 28 K A et B, FRATR A Bt %R
5 af 10 a RBUEIRHSN A 0.86% F1 1.63% . #EBEK i
(macular edema, ME) 5 RVO WEEH KIEZ—, RE X
1 AT S B R 25 4 Kk PR IR ™ o B AL T RE
RVO-MEY 7= A= 9 K Z2 T 05 BRI, 5 AL HE 1M — 490 o) J5e
J¢ & ( blood—retina barrier, BRB) ##8  #0 % JIX Miiller ZH fif
IRERRAT /NG 5T 4 MG | 980 A B il 48 P9 e A= K T
F (vascular endothelial growth factor, VEGF) % il &l2]
VEGF 15 BAT S FE R S 0 N J o0 4 I FE A B4R
AEFFARERIA AT, 00 ) Sk 1 5 4B, VEGE S8 =y 3%
K I R iR A A ik A R IE A BRI B 75 R
A I TR 1A 22 B A AR 0 ) A O B 0l A 2 T, A RVO -
ME %A & J& v i i 0 A P AR T B 3R Z IR S8 B3
WRIETEST VEGF 259 21677 RVO-ME #y—£ 7%, {2
FEAETG R Z ST Ao 3 TO N & A (), PR AT RE M A=
Yibs & A B TR EEAG G T I B | SR R 58
LERIUTAT R RVO-ME $i VEGF 397 Wi AH &R A5 2 R 5
5w Wb S M Rt OB A AR R A2 7 B i
A
1 REEEWIREY
11 ERRESEMTH FUOLH M T W E
(optical coherence tomography, OCT) 7]t Ak 43t H S 471 ]
Ji JE )& ( central retinal thickness, CRT) i B4 ( ellipsoid
zone , EZ) UL} A S5 (external limiting membrane, ELM)
PR 3% 5 P R 58 B |G IR SZ 4% A1 1Y ( photoreceptor outer
segment, PROS) K FF 2512 25 28, [R] B ol 46 0 &5 B & 4L
(hyper reflective foci, HRF) %t & # [ i T & 1w fX
(subretinal fluid, SRF) . " % & fif ( prominent middle
limiting membrane, p — MLM ) | i B & Py JZ 45 # 2% &L
(disorganization of retinal inner layer, DRIL) AR HE VR
AR X BT S 24458 A5 0T TR RVO-ME % $T VEGF
RIS O,

LI I R % UE 5K, #2248 ELM/EZ B 3R 4 & 5 CRT
ISR RVO-ME B & B VEGF 1677 5 I RE K & X
BT FE OCT S48  ELM 1E N X434 2 562 o
T I DG B b ks, LR R R R EZ, —
G R B 8 BV B R WO PR A R A AR R AT
CRT & &k ME ™5 72 B 19 & brifE, FE 4k CRT R 2
RVO-ME & & M EE R IR Shiono %7 HF5T &K 3L,
HKPL VEGF 1597 J5 19 PROS K J¥ 5 BRVO-ME ¥ it
FIPUG S IEA S RS EU B T GRS 4 A8 1 S8 R 1
R SCHR TR Y, L2k L 541 JZ% HRF 802 47 78 SRF 5
RVO-ME % #T VEGF J6 97 ML 1) Wif5 AR R AHE {1
Segal %5 " ZE Bl ifil B CRVO —ME #H SE B 75 v & B, JE £k
SRF BIAFAE 5L s o8 it2# 8k, HRF 7 OCT 1%
R — B ST ) B AT <30 m Y S ST AL T SRE U
R I e 28 | B 2 e 3R b R R AR R, — 3
IR R LI 5 28 3% 3 A T ik bRe Y S 0 WUR
IR AH 2 ﬁjﬁﬁ%ﬁ, HGA fde— 05T, Rangwani

EPURIESE BB, RVO-ME H 3 56 28 3 58 1A 00 I s 5L o 15
W5 240 9 AE 41 B ( macrophage —like cells, MLCs) TAIFR eNEAil
BT VEGF 1897 1 a J5 A8 IE¥ /1 (best corrected visual
acuity, BCVA) S 7405, MLCs 7£ OCT 325 Mif% b 2 3
Ry S IBER THT 04 T A% Bl S S SRy BB A B I i) T AR
KOER, skgh A 5 ik — 350G R BT 5T & 31, DRIL Al
p-MLM I & B3 & RVO $1 VEGF J5 ¥ Wi R AF A9
PRicds, Hof DRIL 75 OCT - 38 Bk 4L 190 JIEE il 22 5 40 i
ZE-WMNRIZE AW WAL )Z M2 Z B B R RR W,
p—MLMJE&— 2507 T AP IR JZE 0 57 8 8 I 4, — 5 o
e WL RS0 ot B 45 0T BB IR A R, BRI A B
5% &% B, DRIL U & # BE o0 M B85 5 BRVO-ME B %
Pi VEGF 397 J5 BCVA J& CRT 25k fH 2 b & Hor,
DRIL 3 K # BEH O U B <50 wm B 28 & 40 T 10 A
AT $27% DRIL A /£ BRVO-ME B %41 VEGF 347
AT SE R AE AR 59

DL E 2RI OCT sL A8 WEoe R W, I B v 3 X O 28 25
AL 8 bR 5 RVO-ME &L VEGF 1697 ML BE A
— 2B JRHE I PRAZYT B B0 285 W I 3k SE 5475
12 R MR E TR L5 A0 T W)= 19 4 18 g
(optical coherence tomography angiography, OCTA) ¥ AR N
AL AT RVO-ME S IR A PR ARS SR AL T a4k 52
FF 0TI A Dk 2% RS 7 46 X ( choroidal vascularity index,
CVI) . JCH#EE X (non—perfused area, NPA) 7%JZFE 40 M %
M\ ( superficial capillary plexus, SCP)  {X 2 & 40 Il & M
(deep capillary plexus, DCP ), ¥ ¥ Ifil it & L ( deep —
superficial flow ratio, DSFR) ., # .0 M JC Ifil %& X ( foveal
avascular zone, FAZ) ZEF%SE GF THEL4EE R
M3 1 1P Al A R XSS HAE T RVO-ME (& 41
VEGF 36791 U Ko ME 52 & KU 5 TRELAT H 21 I R
e,

Lee %5 WESE B, 3£ 2% OCTA #5145 1 b % |
SR AR RE SFRIRR G B SF AR 2 BRVO-ME 4T
VEGF ¥&97 J5 BCVA 841 E W br sy, L B S8Rk ER
71 O B I A g R R AR, R G R ol A X R A, &R
PEORIE S e IR, R A A 55 TR LI A AE 4 i Y
RVO-ME & ¥t VEGF )7 Ja ¥ 1 Bs 8222 , $2 78 RVO
RIS B RE A M e SRR —E R, X
Nagasato 25" OB 78 25 S AH — 2, ALK& BF 55 & 31,
RVO-ME [B# 5T VEGF {97 5 AR CVI A e 2 0 T
ARBERNZER, CVI J&— 7l B B Jok £ B 1 % 1 PR AR 28
BT R IO 2 B8, HE S TR AT BB Ik 4 R i R 4R
VEGF (R AE N ¥ F A 5, Mt VEGF 645 7] K il VEGF
Fe RAE R T 1 2635 VARRAR CVILIGI7 5 CVI AT i W4 7
HXHL VEGF 254 10 24 K AL, i s g 22 i k&
B, FELE #EBEIX ) NPA Ik DCP & SCP Ifil 4% % & i) RVO
B ME 558 k&, HAE DCP Y NPA Xt 3R 64 K37 5 24 1
B A A SRrEePE ME 5258 A0 ¢ #2278 RVO & B A Y
PRI I R AR A I 2 AR A AT IE 5 4 I SO D B R TR
57 Yeung %5 BFSE & I, BRVO-ME H & T VEGF
BITA ME %5 % il g5 NPA 25 X 1) DSFR A% A X,
DSFR J& DCP 5 SCP HY ML i % ¥ Lt , i U # AR R 75 DCP
i R DCP #ih AT REZE RVO-ME 1 &A= & JE
EICHEVEH . FAZ J&H1 DCP #1 SCP 7E# 5 .0 M 41 B 1%
LB X RVO-ME 835 FAZ 8K, SEEE S 4544
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BRI ™ i L B O BRI, B ol A Y G R S R
2RI, 2 O APV BE ST R B, BRVO -ME [ % L
VEGF 25911 %) 3 WJa 19 FAZ 1 FL 8K AR B 38 5 5
12 moNHT VEGF 377 UCHUE ARG, Hasegawa 2527 Tiff
FE 7R ,BRVO-ME B #Ht VEGF JAYT /555 1,12 mo i}
P B BE LS % B T FE AR R S ME B R IRECE A G, X
PIIUIFFE W], 0 VEGE 3697 7 FAZ R T B AL it 788 1
BAKA BRVO B ME & & IREAT g /b, o] g i Jt P9 2
R PO P e I 4 FUD S R ) 5 4 A i SR AR,
Bk B HE AT AT, 46000 5 20 VEGE Wb | L4 15 T
W ME 2R KBOR A

DA BFFEIESE , OCTA HAR W E & iF4l RVO-ME 3%
AR P M e PR FE T ME 52 % B A 07 1) T A
FEIE R, (B IA S FEAFTEDT VEGE 259 AR R HEA
AR T DT RIAA — %5 22 5 R aFE g £
Hu KFEARBF ST AL AL OCTA S HOTAb A 22, T2 =5 T
D ASHERE
2 LI EEYEREY
2.1 MFEWAREY  RVO-ME &4 & B 5 R IEJ K
S eI REZE AL | G AR 1 S 0 sh Jik o AR A Ak 2 Sk
FREY), 5 MR MTE A Wb & W T T HIW T VEGF
BT R BUE T O.

Yang %5 iF 58 A& R, FE 4R 1 7 Hh I B T AR AR
89 RVO-ME [B# 5T VEGF 1097 i LA ) 8k, AR5
JIR 2 AT BRI A IR N DK P B A0 i I P B AR A
%%ﬁk( vascular endothelial growth factor receptor, VEGFR)
(2% 35, LAl VEGF/VEGFR {5 5 i ## 15 5 & ¥ 1
R ALK AET B 9T & BRI T A Bk OIK (apelin,
APLN) # &) CRVO-ME B F ¥ VEGF 677 )5 B9 11 1
JE8E 2%, APLN J& 0 % I 1M 45 9 K2 48 ifE ( retinal vascular
endothelial cells, RVEC) #5357 Y 1l 5 A& il H 7, il 1 5
L5 % R Z KA 2 1 (angiotensin receptor—like protein
J, APJ) 55 WG APLN/APY {55l 76 Bl SRR 58 1 75
SO R FEE 1 A A A B SR B ST R B 1
TH miR=33a~5p B AL TE R0 B AU AEA- T H A 7
(mothers against decapentaplegic homolog 7, SMAD7) # 15
J& RVO-ME B & H1 VEGF 697 5 IR 1 B0 F I & 6
# ,miR -33a-5p i i 1 7] G 95 5 SMADT () 2R3k, 41 il
RVO-ME M AL E K H 7 -B 5 51 S KA.
eI & B, CRVO-ME 583 I35 b 2 Bt T K i
(heparanase, HPSE) X%/ %: F F-1a( hypoxia inducible
factor— 1o, HIF-1a) Fil VEGF %% E 44t VEGF 897 5
NG, HIF-1a VERBA R G NAZE AT
15 HIF - 1o/ VEGF {5 538 5, 330 RVO K FURE Y A 19 i
JKIRE . HPSE A hy—Fof ) 4 1 1 iy, 7 B S5 1
AL [ PN i 240 v S i 3 S VEGE JE PR 3l 1
DXk 45 & (2 3 VEGF % 5% DL A% S 0 0 1B 2B 1 48 A=
B T DY B Y R W, 2k i T OB R 1
(hexokinase 1, HK1) Hi {4 i B B = 1) RVO-ME B & it
VEGF 697 Ja WAL ) 15 84, HK1 AJ B8 3 2ok 4 19 i i
AR HE VEGF 23 Wb, AR S PR PTG 1 45 6 B Js e 0 i 4%
HK L 6P, 57 B HK 1 HUA T A 20 VEGF 433
AR LA ST & B, SR T 5 5 K- CUB - A K
HFAESEMEE A 1( signal peptide — cub — egf domain —
containing protein 1, SCUBEL) M #% /0> 25 H £ #¥ ( decorin,

1940

DCN) #7% , & RVO-ME £ # T VEGF A7 3 mo #iLJ7 il
JR AR (BCVA<0.03) A tR &), SCUBEL J&—F1E
PALKZ A B R i s Bl 2R GA 0Y ar W RUBE AR, AT AR R
VEGFR2 1) i Bh % 1k 2 5 VEGF 5 1 87 4k 1 & 2F
B DON JE—F e & A E R /Ny T R
Job R 20 i B R i R AR R AT AR AR DGR e A
Ty A4 1A A B A ML A AR L B AR S . DCN 7
MG A R RVO-ME & S MG h 2 &35k, 1T
FIE 55 10 IO J58 28 i i oy A L, S BOARE L A A 0 M 1 R A
S MRERIRAE S L B, RVO B T (5 5 SR
L2 F 3 ( signal transducer and activator of
transcription 3, STAT3) Fik/K V5w 5 8 &M HiE A
R DIAH G, STAT3 S 4L 190 i 722 3ot 8 v A A% 00 e s X 1
Z—, FHWT STAT3 {5 53 #% 7T A7 2008 37 00 D00, 2% i
A9 R B, RVO-ME #3541 VEGF 3375 6 mo A i
PR 5 LR 13 ) K2 % 1 (endothelin—1, ET—1) Fl N A i
B U] 44 K JFL ( N—terminal pro—B—type natri—uretic peptide,
NT-pro BNP ) /K- 5 57 AH 5 T 5 #MA 1q/ I R FE A 5
9% 25 1 9 ( complement 1q/tumor necrosis factor related
protein 9, CTRP9) HEIFMK, ET-1 N MERSHN
LA SR TR, P 3 e A i R ) OB i 2 5 Wi e 0 AL 3 R O
NT-proBNP A7 Il 45 25 {4 1% 8 7000 PR, A6 100 PRV I 241 ity
FRECIRASTT 23 W63 5 CTRPY T 5 5 412 ik — 48 Ak 20 A 1
K AEEF o, TR SZ B B AH A R T BE, =& 5 BRB 19
SERE NI RE R VIAHOC .

EIRWFSEAIESE, LS AR bR 2 W AT AE S I RVO -
ME B340 VEGE Y97 J5 M FlS B A= s s 9, (EAH ¢
G3FAE FIRLTR 6 o ¢ 4 B WY AV A5 3 ok 22 4 P2 i 5 4 /s L
TWETEALH LS S I R S B
2.2 BIKEMBREY  FKAE N PEAG IR AR5 3 25 72
A B B A R, ) T S e AR S BRI AF ok AE HR IS
PR FE S5 % i, RVO-ME H 4 1M - B /K B i 52
BN 2 5 A+ S il A8 A= AR G -2 U 2 00 B, il A
Bk A 41 il 4 & - 6 (interleukin—6, 1L-6) | I 40 ifd 4
# -8 (interleukin—8, TL-8) K AJ %54 40 Jifo 1] 2 Bk 43+ - 1
(soluble intercellular cell adhesion molecule—1, sICAM-1)
SFANID A 48 78 RVO-ME &% L % U4t VEGF
IBITEE A Y B AR

I R FE R, B 7K TL-6 5 TL-8 /KT 2 S 2L
CRVO-ME BT VEGF 77 W& AR B K -, 112k
B ME & & K1 it CRVO-ME #5311 kg 5% B
L 35# 4 B A S 7 45 i, BT VEGF 697 AT BB FTHE T
VEGF Fl1 4 1 241 ff PR~ 22 1] 4 -, 4 ke A1 = %o 3 7l
FHME & & MR EBFTH0 VEGK BRG R BT 1k 45 7]
REEZ KN . Noma %5 WF5E & ¥R, HT VEGF JAY7 IS ik
HIL-6 IL—-12 IL-13 K& sICAM -1 ¥ & 6 8 3% 25 1k Y
BRVO % ME % %, Hi, sSICAM-1 2/ 5 40 5
B FR) DGR 23, 5 A A 2R SRR R A o 3 [+ 155 AL K4
A0 3 P g R A VAT B s 7K SRR A A
Mtk -1 K F5 RVO-ME (B #% 1 VEGF J377 )5 ¥
DyRERsE 5 RS JF 5 BB X G A M 48 bR CRT,
SCP 1 DCP Il % & 52 IEAHOC, T 5 FAZ AR, 2
ME & % B9 fa B PR 28 1| HE 3 g 380075 A A% 200 i — 155 e 4 i
G R N R 5. BE 4 8 & 8 (matrix
metalloproteinase, MMP ) B — SRR N R , A TR
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MMP-1 5 MMP-7 i1 57K 32 K- 5 RVO-ME 835
Pt VEGF J5 WD fitg i 52 07 FH 3G, T A 38 ok A R 400 199 e .
GHEMFAEMS 5 RVO-ME # B Luo % BF5E 45
7N KRR IR 2 2 2 AT R YK 5 CRVO-
ME B EBT VEGF 167 J5 I dle 3 o oe, Ho, g
Friz A M 2 B S5 R0 RO BRAHR Y K A=
B S B AR B LB i T, 5 RVO AR & R S 1k B B
ARV Stargardt 5 A IR I 45 Z2 Fh B 2 DIAH O K
PO Z 325 by PR 40 T I 4 5 G A A SR E R
AT BE LR, AT A TR s R it A - LA A 5 o 1
B RS 5 /MBI REESEEHE S AT R R,
L B /K miR—191 ,p21mRNA £k /K ¥ 5 CRVO-ME ##
FPU VEGE 254 1 55 B i AH G, 50000 15 &2 1E A
K, ATRES miR—191 b 94 240 B s S 4 ) X+ p21 /9 3k
DA SO0 P90 R A4 i 45 9B A 5 L BB AR, Yasuda 450
F£ CRVO-ME B35 19 7K & 30, FMS A OC 1% 220 2 T il 3
Bifk  CXC #fL R TB A 16 F1 N B2 40 45 S ko 1 1 2%
B RAEFR S B I LK 540 VEGF 1897 JF ME [
LR RGN R B RIERE, TG MR
BIT .

DL ERFGRIESE , By K A0 4 T #E RVO-ME 9 #LiHI
F5E K T PPl Hh B B S, s A A R ik A a0
— 05T,

IREERE

RVO-ME 7810 9 5% 1 45 44 95 9 v &9 S 0 | 5
JUEE fi R TR, R L] R 8 e AR . Y AT,
BRI 1 T VEGE 2984 MG 97 RVO-ME [ —4&
Tk, e ME I 306087 AR i A (R A7 AL o iR
TR T 2R R S ), AR, 2SR
FARTEAE /R RVO-ME 454 F I3 2028 Jy T B 1 4 3
JiE R AT S = T AR bR S W TE R AL WL A 5T
VEAG 105 FIH8 S AR IR YT 45 77 T 32 S B FE 3R
KIS 43T T RVO-ME (1) 21 5 A4 R E o
HE— R FE BT VEGF HIF - 1o J 77K sSICAM -1,
MMP 85 CHESE 30 % 1 A s & W K SO 5 RVO-
ME fEE G RIS B OCHE , BRAS SCHR TG AE W br i o1
1A 16 2 TR B A TRt — 21240 . IR RO BT
A RE AT RAEAAIE G A KB 734, sl “ AR - T -1l
IR = — R 2 PR R 57, 8 RVO-ME Bk
BT AR R

FZE PSR B A SORAETE R 25 W58

EBE B A B EJHE SR S B o, Wi fn s AT /D
SRR /N2 ST 38 AL B BRI AR R4
5e RS ST SO S w1, AT 15 B B2 [ e & i SO
S E K

[1] Song PG, Xu YH, Zha MM, et al. Global epidemiology of retinal
vein occlusion: a systematic review and meta —analysis of prevalence,
incidence, and risk factors. J Glob Health, 2019,9( 1) :010427.

(2] X @5, 4B, A0 000 JI Ik BHL JE 4% & B BRE K i 943 2 o AL 1 BF 9
HEJR. v E b EEIRRHR AR, 2021,31(12) :897-901.

(3] 6, WRBEDE, 5K ¥2. FRERERHUER S ZER AN BB (R A A
TR AL 0 553 S T Jok BHL 28 4k K BB K b O RUCR. B AT 5 4L
B, 2024,41(5) :19-29.

[4] Tang FS, Qin XH, Lu JM, et al. Optical coherence tomography

predictors of short — term visual acuity in eyes with macular edema

secondary to retinal vein occlusion treated with intravitreal conbercept.

Retina, 2020,40(4) .773-785.

[5] Etheridge T, Dobson ETA, Wiedenmann M, et al. Ellipsoid zone

defects in retinal vein occlusion correlates with visual acuity prognosis;

SCORE2 report 14. Transl Vis Sci Technol, 2021,10(3) ;31.

(6] FRIEME, B35, Tk, DR (A P T S 7 2R 70 A A0 190 B e Ik

RELZE A o /K i 52 (9 T BRT 3R 2 7. IRBL BT HE 3%, 2022,42(10)

802-805.

[7] Shiono A, Kogo J, Sasaki H, et al. Optical coherence tomography

findings as a predictor of clinical course in patients with branch retinal

vein occlusion treated with ranibizumab. PLoS One, 2018, 13 (6):

€0199552.

[8] Mo B, Zhou HY, Jiao X, et al. Evaluation of hyperreflective foci as

a prognostic factor of visual outcome in retinal vein occlusion. Int J

Ophthalmol , 2017,10(4) :605-612.

[9] FLFEAE. BEAAVE AT RVO-ME A1l FRILEE SR 1 & A Tt

PR, H AR, 2020.

[10] Segal O, Mimouni M, Rabina G, et al. Predicting response of

ischemic central retinal vein occlusion to bevacizumab injections: 1 year

follow—up. Int Ophthalmol, 2021,41(2) :533-540.

[11] Shi K, Sun XD, Zhang JF. Optical coherence tomography

angiography characteristics serve as retinal vein occlusion therapeutic

biomarkers for dexamethasone intravitreal implant. Dis Markers, 2021,

2021:3510036.

[12] Rangwani SM, Hawn S, Sklar NC, et al. Macrophage—like cells

are increased in retinal vein occlusion and correlate with more intravitreal

injections and worse visual acuity outcomes. J Pers Med, 2022,13(1) .

45.

[13] kAh . PR Ik BH 28 2 19 OCT EWARic )5 sk i 72

BERMITHIRFR. R BEZ R, 2023.

[14] BkZ A, J7/™. DRIL 5 BRVO-ME i VEGF IAY7 U5 AH G HERT

5%, IRRIRRIARE, 2025,33(3) :237-242.

[15] Lee H, Kim MA, Kim HC, et al. Characterization of microvascular

tortuosity in retinal vein occlusion utilizing optical coherence tomography

angiography. Sci Rep, 2020,10(1) :17788.

[16] Z=iF. WL KB ZEPT VEGE 1877 5 W) TS BURR a4

M. ASEERRR A, 2023,

[17] Nagasato D, Mitamura Y, Semba K, et al. Correlation between

optic nerve head circulation and visual function before and after anti-—

VEGF therapy for central retinal vein occlusion; prospective,

interventional case series. BMC Ophthalmol, 2016,16.36.

(18] ffik, ST, AR, MLV Apelin ZKTFHEA CVI XL 5 sl

VKB ZE R 2 3 BR BP0 TS AL 0 B R SO AN (L 1L AR B2

2023,63(25) :49-52.

(197 SRR, BN, R, 55 LR RE S S Dk BE 28 4k & 28 BEK

i 25 R Pk % PSR 8 o 8 U DA AR S R %, 2023,35(8) -

1022-1024.

[20] Choi KE, Yun C, Cha J, et al. OCT angiography features

associated with macular edema recurrence after intravitreal bevacizumab

treatment in branch retinal vein occlusion. Sci Rep, 2019,9(1) :14153.

[21] EFH1, B, Z2500. OCTA Fo 040 ) e e ik BEL 2 i it 47

TSR IE. R EERLC 22440, 2023,29(6) :681-685.

[22] Yeung L, Wu WC, Chuang LH, et al. Novel optical coherence

tomography angiography biomarker in branch retinal vein occlusion

macular edema. Retina, 2019,39(10) :1906—1916.

[23] REM0, B, SRR, 55, WL BRI BE 28 5 O 2 BEJE TRk

BARRGUII A, g R 2= (BEERR) , 2024,49(6)

943-950.

[24] ZEA, RIL, TRMG, 5. LIRS S Dk BEL 28 40k 2 2 BE/K i

P VEGF 7 Ja B R R Z 4. I RIRBHRER, 2022,30(6)
1941



ERRRIZGE 2025F 128 £25% 5128
B335 : 029- 82245172 85205906

https://www.ijo.cn
BB {578:10.2000@ 163.com

491-496.

[25] Hasegawa T, Murakawa S, Maruko I, et al. Correlation between
reduction in macular vessel density and frequency of intravitreal
ranibizumab for macular oedema in eyes with branch retinal vein
occlusion. Br J Ophthalmol, 2019,103(1) :72-77.

[26 ] Hasegawa T, Takahashi Y, Maruko I, et al. Macular vessel
reduction as predictor for recurrence of macular oedema requiring repeat
intravitreal ranibizumab injection in eyes with branch retinal vein
occlusion. Br J Ophthalmol, 2019,103(10) :1367-1372.

[27] Sakimoto S, Kamei M, Suzuki M, et al. Relationship between
grades of macular perfusion and foveal thickness in branch retinal vein
occlusion. Clin Ophthalmol, 2013,7.39-45.

[28] Yang TT, Lu YM, Zeng F, et al. Prognosis and factors related to
anti — VEGF therapy in patients with retinal vein occlusion and
concomitant carotid artery disease. Sci Rep, 2024 ,14(1) ;24634.

[29] Jin FY, Hagemann N, Brockmeier U, et al. LDL attenuates
VEGF- induced angiogenesis via mechanisms involving VEGFR2
internalization and degradation following endosome —trans—Golgi network
trafficking. Angiogenesis, 2013,16(3) :625-637.

[30] Feng J, Chen L, Jiang Y, et al. The role of apelin/AP]J in a mouse
model of oxygen—induced retinopathy. Invest Ophthalmol Vis Sei, 2020,
61(8):47.

[31] S, ERL. 15 miR-33a-5p SMADT7 /K- 55 40 I B i ik
FHEE BB M TURIIOCER. IIAREEZY, 2024,64(13) :82-86.

[32] UL, XXE, BB, 5. (L7 VEGF HPSE HIF-1loa S5
o v she e DK BEL ZE 18 4 FR BR SR HTIR YT IR LD BUR MG &R LR
BEEHER | 2024,24(9) :1702-1706,1759.

[33] AL, Wr R, Ak, 55 BB A RVO KB A
HIF- la, VEGF mRNA 33k 1952 m. o [ o 5 IR A} 22 75, 2020,
30(11):767-771.

[34] HuJ, Song X, He YQ, et al. Heparanase and vascular endothelial
growth factor expression is increased in hypoxia — induced retinal
neovascularization. Invest Ophthalmol Vis Sei, 2012, 53 (11 ):
6810-6817.

[35] E2T%, XN, 5KBE, S5 o 40 ) R bk BH 2 4k & 2% 5
7K i £ LA I MR | BT BE 590 VEGE 1RYT 5 ML B
OAHOCHE S A i Bl AR R 27, 2024,17(4) :394-399.

[36] PiJJ, Liu J, Chang H, et al. Therapeutic efficacy of ECs Foxpl
targeting Hifla — Hk2 glycolysis signal to restrict angiogenesis. Redox
Biol, 2024,75.103281.

[37] Li XR, Wang GQ, Li N, et al. Icariin alleviates oxygen—induced
retinopathy by targeting microglia hexokinase 2. Immunology, 2024,
173(1) :141-151.

[38] Z=E4r, DuwedE, i, IMiE ICAM-1,SCUBE-1 ,DCN /K
5 00 10 I e K L 2 S 5 ML N B D R % LS AR DG T 5. B s o
Zeik, 2025,54(2) :258-262.

[39] Kumar S, Prajapati KS, Gupta S. The multifaceted role of signal
peptide=CUB-EGF domain—containing protein (SCUBE) in cancer. Int
J Mol Seci, 2022,23(18) :10577.

[40] Tsao KC, Lin YC, Chen YT, et al. Zebrafish Scubel and Scube2
cooperate in promoting Vegfa signalling during embryonic vascularization.
Cardiovasc Res, 2022,118(4) :1074-1087.

[41] Low SWY, Connor TB, Kassem IS, et al. Small leucine —rich
proteoglycans ( SLRPs) in the retina. Int J Mol Sci, 2021,22(14) :7293.

1942

[42] Nelimarkka L, Salminen H, Kuopio T, et al. Decorin is produced
by capillary endothelial cells in inflammation — associated angiogenesis.
Am ] Pathol, 2001,158(2) :345-353.

(437 MR, WL, 425 R WL 58 Ik B 28 8 2 I 3 STAT3
VEGFA 7K - B 0 X £ 28 0 300 T 104 00000 10 . A 60 I 2 S5 11 K
2025,22(13) :1752-1756.

(441 2R, 2RI, A0 0 RS0 Ik BEL 2 28 B K b £ 35 1ML T ET——1
NT——proBNP ,CTRP9 %35 5 J 1§ b HUG 1 C & I RIR B A2 35
2025,33(2) :121-126.

[45] 3L, M. ORI b ok i DK BH 28 BEREK i) VEGE i IL-6
TERT D MBS 205, A5 2 TS e 23k, 2011,27(10)
1124-1126.

[46] S35, BT, JyoK P4 B R 5 3 3 A s S0 AT 74 3 3 9 7 400
PO 52 v e Ik BEL S 40k e 0 BRE 2K M S50 4R DG 1R 43 T I R R AR
7, 2023,31(5) :409-413.

[47] Matsushima R, Noma H, Yasuda K, et al. Role of cytokines in
ranibizumab therapy for macular edema in patients with central retinal
vein occlusion. J Ocul Pharmacol Ther, 2019,35(7) :407-412.

[48] Noma H, Yasuda K, Shimura M. Change of cytokines after
intravitreal ranibizumab in patients with recurrent branch retinal vein
occlusion and macular edema. Eur J Ophthalmol, 2021, 31 (1):
204-210.

[49] Bui TM, Wiesolek HL, Sumagin R. ICAM—-1: a master regulator
of cellular responses in inflammation, injury resolution, and
tumorigenesis. J Leukoc Biol, 2020,108(3) :787-799.

[50] Luo Y, Wan JB, Luo C, et al. Higher aqueous levels of matrix

metalloproteinases indicated visual impairment in patients with retina vein
occlusion after anti—VEGF therapy. Br J Ophthalmol, 2021, 105(7):
1029-1034.

[51] ¥HZ, 2, XA, ek MCP -1 7K1 5 400 19 5 fk BHL 26
YR BT I A R S BRI AR IR YOG R EBRIRBL AR, 2025,
25(5) :725-733.

[52] @, 3225 A5 el Ik BEL 2 A 8 BREAK i 282 25 5 K 4 i P
TR R, BARBE T, 2021,37(15) :2604-2608.

[53] Luo Y, Wan JB, Luo C, et al. Higher aqueous levels of resistin
and lipocalin—2 indicated worse visual improvement following anti-VEGF
therapy in patients with retinal vein occlusion. Curr Eye Res, 2021,
46(6) .845-854.

[54] EazlE. LR R kL2 2R 2% Dok iR B R 1 2 A R
6 KFHIBEIE. ME R, 2024,

[55] Gupta U, Ghosh S, Wallace CT, et al. Increased LCN2 (lipocalin
2) in the RPE decreases autophagy and activates inflammasome —
ferroptosis processes in a mouse model of dry AMD. Autophagy, 2023,
19(1):92-111.

[56] Shi YN, Zhu N, Qiu Y, et al. Resistin—like molecules: a marker,
mediator and therapeutic target for multiple diseases. Cell Commun
Signal, 2023,21(1):18.

[57] XUk, APk, BRAEZAS. PLRRE b oo e R BE 2 01 & 8 K i i 3
FKH miR-191 p21 ik K L. IR EEZy, 2022,62(10) :80-83.

(58] X2, miRNA~ 191 15 40 P90 B3 A 1“6 e 200 L 344 A 1 TF 5%
REER R, 2021.

[59] Yasuda K, Noma H, Mimura T, et al. Role of novel inflammatory
factors in central retinal vein occlusion with macular edema. Medicina

(Kaunas) , 2023,60(1) .4.



