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B Y - 58 00 I S 7 Ik BEL 2 4k & B 57K i ( BRVO -
ME) B N Bz 42 K T ( VEGF ) Y397 J5 & & I A 54 15
547

Joik R H 2021 4F 2 A E 2022 4F 6 ALEINARSE “ERK
Wb E B2 BE IR RS2 1) BRVO-ME B3 32 i 32 1R, SR AL
3+PRN Mt VEGF 1697 77 %8, BEVI AT [H] 6 mo, #%E 3 IR
Pt VEGF 37 5 , M6 97 IS 6 mo OCT F ¥ B .0 [ /5
JE(CMT) 284k 43 AT B Kk A AVE K 40, N B T7 AR A
DUAG I 5 7K Hp 22 o 200 PR 7 o, L 7 20 ] — 9%
BELCMT K4 it FF 5 ' A2 4k, 0 B H 55 BRVO-ME $it
VEGF J097 5 5 A& ARG

SRR KU 19 IR ME JHiR , & & 41 13 B ME &2 &84
FoeaigiE, SELMEMIL, LELZHAME kK H CMT 18
ARJG1d,1.6 mo YA FEGE (¥ P<0.05) . 5TEKHM
W, BERMAMERL, KRG 1 d,6 mo i CMT {8 K (¥ P<
0.05), B kKM K IL VEGF  BAK 40 i a1k 5 14 - 1
(MCP-1) ¥ B E®ETLERHA(H P<0.05),
Spearman A7 P43 #F W, FEZE CMT 5 TL- 18 IL-5,
IL-12 MCP-1 J IP-10 2 1 B IEAHC (¥ P<0.05), £
DR 2532 48 019 70 B s, 264k CMT 64k 57K MCP -1 7%
R ME B RGN ZE (OR>1,P<0.05) ,

28 HL CMT MK MCP-1 /K2 BRVO-ME B #i
VEGF J697 J5 52 & B FERs R &, FEZk CMT i F3EEL ik
MCP-1 KK F-m I EBRED VEGF IRIT IR AL /K
S4B IR < L IO 25 S VK BHL 2 5 BB I 5 2 % 5 2 R DN 1
I8 N 2 A2 K H 7 (VEGF)
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Abstract

¢ AIM. To investigate the risk factors associated with the
recurrence of macular edema secondary to branch retinal
vein occlusion ( BRVO - ME ) after anti - vascular
endothelial growth factor (anti-VEGF) therapy.

* METHODS : A total of 32 patients (32 eyes) with BRVO-
ME who were treated at the ophthalmology department of
the Affiliated Hospital of Shandong Second Medical
University from February 2021 to June 2022 were selected.
They were treated with a 3+pro re nata (PRN) anti-VEGF
regimen and followed up for 6 mo. Following 3

consecutive anti - VEGF injections, patients were
categorized into a non-recurrence group and a recurrence
group based on central macular thickness ( CMT )
measured by optical coherence tomography ( OCT) at
6 mo post-treatment. Aqueous humor levels of various
cytokines levels were quantified using suspension assay
method. Demographic characteristics, CMT, and cytokine
levels were compared between the two groups, and their
correlations with the recurrence of BRVO-ME after anti-
VEGF treatment were analyzed.

¢ RESULTS:At 6 months post-treatment, ME resolved in
19 eyes ( no recurrence group), while 13 eyes showed

persistent or recurrent ME (recurrence group). Compared
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to baseline, the CMT significantly improved in both
groups at 1 d, 1, and 6 mo post-treatment (all P<0.05).
However, the recurrence group exhibited significantly
higher baseline, 1 d and 6 mo post-treatment CMT values
than the non-recurrence group (all P<0.05). The aqueous
humor levels of VEGF and monocyte chemoattractant
protein-1 (MCP-1) at baseline were significantly higher
in the recurrence group than the non-recurrence group
(all P<0.05). Spearman correlation analysis revealed
positive associations between baseline CMT and interlukin
IL-1B, IL-5, IL-12, MCP-1 and IP-10 levels (all P<0.05).
identified
baseline CMT and MCP - 1 levels as independent risk
factors for BRVO-ME recurrence (OR>1, P<0.05).

e CONCLUSION: Elevated baseline CMT and aqueous
humor MCP-1 levels were identified as independent risk

Multivariable Logistic regression analysis

factors for BRVO-ME recurrence after anti-VEGF therapy.
Patients exhibiting higher baseline CMT and MCP-1 levels
demonstrated significantly increased susceptibility to
recurrence.
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A0 R TS 43 =7 F ik BHL ZE ( branch retinal vein occlusion,
BRVO) & — F & UL B9 IR JIK % 95, 3% B K B ( macular
edema, ME) J& %% BRVO BE SRR BRI
FIRT BB R I 1T 36 5T VEGE 259 )2 1397 BRVO 4k %k ME
(BRVO-ME) f—£& 7 & (HIG 7 IO 20 8T 5, A
PR ME 1538, A K b 5 5 & VR s S 17 e
TR BT VEGF B R A AGR 2R | S I B3Ry 7 T
2 Re s AR AR B H AT AR g — 3R, AHE
FEMEE BRVO - ME & #3697 i 7 b 8 B o0 1158 8
( center macular thickness, CMT) 5 5 7K vh £ B 48 Jig X 1
Fr i A8 4k, BT BRVO - ME it i 8 7 2 2 K X T
(vascular endothelial growth factor, VEGF) J5 & & W 5%
A e
UBSE bR
11 X&% g9A 2021 4 2 J £ 2022 4F 6 A TIIAS &
B 27 B8 = B R B 12 HIR BRVO-ME B 2 32 141]
32 (R, AIAARHE: (1) 6 =18 JA 2 (412 .0 BRVO-
ME ##  £ OCT 5 OCTA UESE CMT>250 wm; (2) BRAER
T2 32 AT AT B B A N 245 0 1 53 B MR SO R T 5 (3) 8 1
3+PRN A BRI 5 BR BALHT IS, BE VI ] >6 mo; (4) TC
7 R0 I UL S A BB . HEBR AR : (1) BERS AR N 1
S PR RS BEVTE (]SS2 6 mo BRA #2 K0 B (8] B 77 5

(2) AFAEFCABSE W B0 7 10 40 D) 3 055, AR PR R Do 5
71 a0 I T BE45 5 (3) 3 3 mo AT HR P HAA AR b, 4
PR DIEIFAR ANEFRE, BIRITIRME. BT VEGF
FRIT bR ME B EFSEAF R 8R K, E LN CMT =
300 pm 3% CMT<300 pm {EAFA A0 0 i Ay 222 e sl 400 1)
PR A . ASIFST B 1L AR 5 BB R 2 ff s =
BefE P ZS 51 2 T A LU (wyfy—2020-ky—11) , 596 ( B /R
FREF)EN, Ir A S 538 (IR N) 228 51 R
BA,

1.2 F% i AQLEE AT B BRI 4 10 mg/mL 55
PREADT 0.05 mL ¥AYT , RBU 3+PRN JAIT T %, Jo T bE 2
AR ME F22 A6 852 &, WIS F5- U0 23, Bl 1 Bsf i)
>6 mo,, IAYTIHI AR F X BRI B 5 Ik BHL € 25 3 1 IR 25 4
EHFENGIT . A BE RO AT IR R A BRAT
A RS 6 BEAT AR O A T W72 F 4 (SD-0CT)
KA . CMT 5 XA B0 19T PN S50 58 R 400 R i €, 25 1 )z
ZIBEEES . EENE CMT 2 K5 H 2 (V&% F 51 E
Ui ] OCHE A A IE s, DU B R AT TR AR L I kBt
VEGF RJ51d,1.6 mo i CMT {H ., H4AI7E 6 mo CMT
A IR R A ., TR EMA NES 3 KL
VEGF iAJ7 )5 ME {HiB BT 2 6 mo TG & , R1TFIRIT .
BRI NESE 3 BT VEGF 1777 J5 ME RiHiB & % , bl
ViZE 6 mo, #1477 — IR Z R HIGYT . Fr A 3 1IR3
BEIAR I T 25T R A By /K B B L R IR SR TR 5 , R4
HIHTEE AT AR IS, 6 30G &3k Fn e & Z ik g g T
i 2 AT P WSS 337K 50-100 WL, SR 42 J5 <7 BIKs 3 7k
BT H IR b ARAEAE 80 °C ukA T LR A, 4 i
TR BER IR ] Luminex RAH R I7 0 7 #6000, BV GER
o A SE 4 Bio — Plex 200 system ( Luminex Corporation,
Austin, TX, USA) {284 #EIX 7 & ( Bio—Plex Validation
Kit ; Bio—Plex Calibration Kit)

BT 5007 SR FH SPSS 23.0 #AFAT S 22407, 3T
BOFORHAL 1] 450 2R X A6 56 o o 9k DA 38 B0+ A o 22
(x%8) TR PG IER A R ST FEA ¢ K50 AT
BIEBIIHZELL M( Py, P,.) %%, K F Mann—Whitney U
REFRGE S, A 43 7 >R A Spearman 43 #T, Ir.1=0.7 N
FEAHDE,0.3< 17 1<0.7 HHEFIE, 11 1<0.3 R MK,
ZHREZE BTN ERNZMEZE, Ll P<0.05F /K%
AR,
2HR
21 —fAER ROMES RS, v AR A B
64 7] 64 N, b 13 i /35 R e 5E A 3+PRN IR, 6 fi
FRE AR BRI RE T, 11 9] B E AR 5E R 6 mo MRS, 2 i i
FHAEBE VT IS A Bs R A, LA B R e R A,
T B 32 1 32 RS2 I 3+PRN J4Y7 I 58 i 6 mo fY
BT AZH . Hod 5 11 ) 11 IR 4 21 ) 21 IR ;P B4R IS
33-82(56.03+11.91) % ;5 FE 10-90(36.09+24.25)d, T
HRAA 19 I ME JHiR, B &4 13 IR ME & kol # &
SEARIHIR R i L 41% , DRI 344T VEGE AL
3.50+0.67 ¥, B KNP0 VEGF AL 4.23+0.44 K,
R HE S TIEAR TR SR, 25 BT BT 2# B L (P<
0.05) , W& 1,
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22 LEXRAMELAERE CMT HIENL KELAME
RHBEIRITHNG CMT 8, 25 A G2 L (Fyy =
8.04,P,;,<0.001; F,p, = 8.63, Py <0.001; Fippiy = 3.53,
Py =0.027) . 53 CMT AL, TE K AME K
HEELEARIG 1d,1.6 mo B CMT 4 Frk s, 2 3445
TR (# P<0.05), 5E LKA, & k4B #H 5L
2, RJE 1d,6 mo i CMT A K, 2 F B G5 L (Y
P<0.05) , L% 2,

2IXLERBAMELAEZEEKAMEFHTH Xk
Tos R TN S 2H W 20 S5 A oK BR 4R IL- 1B IL-2
IL-5 IL-10 IL-12 IL-15 IL-17A .TP-10  EA R 4 f a1k
# H - 1 ( monocyte chemoattractant protein — 1, MCP-1) |
PDGF-BB .\ TNF-a \VEGF 7% & , 45 5 i /s W41 R 5 SE 2

VEGF MCP-1 425 & & H I VEGF MCP-1 & &
WEETEERMA, ZRARITFE X (¥ P<0.05), I
%3,

24 E% CMT 5ER /KM EFHIHEKXMED T Spearman
A SR, 3L 2R CMT 5 IL-18(r, =0.392) ,IL-5
(r.=0.385) ,IL—-12(r. = 0.414) ,MCP -1 (r.=0.490) &
IP-10(r,=0.373) FHEEIEA () P<0.05) , LK 4,

25 ZEAXZEEP[SH LIt VEGF iY77 )5 BRVO-ME
MR RGN A (KR K =0, k=1) 3L CMT,
HZE 57K MCP—-1 VEGF ik /K A AR &, T 2 R
R, 45 R, FELk CMT R4k B 7K MCP -1
LIRIKF- 697 I ME & & el &R (P<0.05) , W,
%5,

®1 RERASERBAERERILE
-~ — (8. 5 A P %mug ﬂ%wﬁ ﬁuﬁ
(xxs,%) (B4 i) [M(Py,Ps) ,d] (B/T M) (H/7E B (CE/FL )
T8 kM 19 54.11+11.88 7/12 30.00( 17.50,30.00) 4/15 2/17 1/18
2ERHA 13 58.85+11.86 4/9 30.00(20.00,60.00) 6/7 1/12 0/13
X2/ U -1.110 3.239 98.000 2.264 0.073 0.706
P 0.861 0.072 0.861 0.100 0.787 0.400

O K RFESE 3 RET VEGF 837 )5 ME JHIB ,BEFE 6 mo TE K, RATFHAIT ; &4 HiESE 3 BT VEGF 16975 ME K iHiB
WE K HEVIE 6 mo, 7 T —IREEZREIRIT

*k2 RERBEEERARITRHIR CMT b (X£S, um)
28531 {55 Fhek RJg 1d ARJG 1 mo ARJ5 6 mo
TERA 19 454.26+113.64 340.31+81.73" 269.00+30.86" 261.00+16.21°
HEH 13 746.85+315.93 498.85+211.95° 298.54+105.35° 366.15+76.25"
t -3.72 -2.971 -0.100 -5.852
P 0.001 0.006 0.921 <0.001

1 IO A4 SR 3 RIT VEGF JAYT )5 ME JHiB BV & 6 mo T K , RATFIRYT ; B A NiESE 3 Kht VEGF 475 ME R HiE
WE K, HTTE 6 mo, T T —IRLZ K FIAYT " P<0.05 vs [RIZLIEEL

x3 TEAASELXABEKAMEFEENH pg/mL

411 it K TEKRH(n=19) BERHA(n=13) /U P

IL-1B[ M( P, ,Ps5) ] 4.43(3.94,6.78) 6.06(4.36,7.83) 102.500 0.420
IL-2[ M( P, ,P.) ] 23.35(16.08,32.15) 27.18(16.77,41.86) 113.000 0.687
IL-5[ M( P, ,P,) ] 7.36(4.76,10.28) 9.31(7.03,15.14) 85.500 0.144
IL-10[ M( Py ,P,5) ] 21.32(17.98,32.78) 17.98(14.64,21.31) 91.500 0.211
IL-12[ M( P, ,P5) ] 4.86(2.30,8.26) 8.76(6.26,17.93) 68.000 0.331
IL-15[ M( P, ,Py) ] 14.78(4.13,36.77) 18.78(13.55,35.33) 98.000 0.328
IL-17A[ M( Py ,P.s) ] 9.46(5.40,15.29) 9.46(5.40,13.38) 114.500 0.725
MCP-1[ M( P, ,P,5) ] 222.06( 155.37,290.23) 396.17(333.84,435.52) 51.000 0.005
TNF-a[ M( P, ,P,s) ] 5.16(4.13,6.20) 4.32(4.13,6.20) 123.000 0.984
VEGF(Xs) 108.33+39.24 152.80+51.96 -2.76 0.010
PDGF-BB[ M( P, ,Py) ] 8.21(5.86,13.03) 10.57(6.07,12.35) 108.000 0.552
IP-10[ M( P, ,Py5) ] 180.65( 114.80,215.85) 181.87(159.14,308.05) 101.000 0.388

T JeM R N IESE 3 KT VEGE 10Y7 )5 ME IR BV 2 6 mo LI &, RATHHAYY ; KM NELE 3 R$T VEGF 16975 ME RiHiR
KBV 6 mo, HEAT T — RS ZUWHIAIT

x4 E CMT 5E/kMaEFaIHE KX ES
GHE IL-1B IL-2 IL-5 IL-10 I1L-12  I1L-15 IL-17A MCP-1 TNF-a  VEGF PDGF-BB 1P-10
T, 0.392 0.182 0.385 0.537 0.414 0.351 0.268 0.490 0.228 0.273 0.175 0.373
P 0.026 0.320 0.029 0.770 0.018 0.050 0.138 0.005 0.208 0.130 0.338 0.035
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x5 FMELXWESREAFREBEELEFSH

A B SE Wald X* P OR 95%CI
FHLL CMT 0.011 0.005 3.913 0.048 1.011 1.000-1.022
FELR Bk MCP-1 0.010 0.005 4.219 0.040 1.010 1.000-1.020
VEGF 0.021 0.013 2.630 0.105 1.021 0.996-1.048
i -12.316 4.717 6.818 0.009 0.000

3itig Jr/KH MCP-1 7K & RVO B R faR &, (HLL 45

Hll BRVO-ME [)—Z3697 M¥t VEGF 397 B0 E
FHS — o A ME 2 & 80 THIR R S8 2 MG 0L, 7
TN ZUGRYT IV R % B BRVO-ME B8 5 A1 5
TR ZR M IREIR YT 0 58 ARG YT I A U E

Yamada %5 % B BY 58 44 i 1 5 D1 A BA BT AY BRVO -
ME B35 R M E &N EERNE R, 85
HELME & %, FHNI5 50/ Sirakaya WA K BRAR
IR ) RVO-ME 8357 8 & FE ST VEGE 254 i AU
W, RATHIBFISS R IR B A I AN R X 5 k1
s A A TR R AT R 5 v (8] B 7 AR A A G IV A v
A Y — B FR 2 B TR A T AR A T R R 4 i o8
BUAYTEBE L s T RE S REAR A 5,

OCT J& K | T W %< ME B HE 1Y 515 4 & )y
X, ERET B & ILL CMT £ 0 RVO-ME & %
HfER % , RATES: BRVO B EEMIFIER 4, 45 Bl
WL EH R CMT B/ FRE kA, EZR A 5T
N (P<0.05) , ZH KI5 BoR, 5L CIT
= BRVO-ME B HE KM &G E(OR=1.011,P=
0.048) , LHHILLE CMT % K i F 38 A7 5 & & ] sE 1
HK, Kourakos %5 M 45" K& BT VEGF 147 )5
B CMT 19 5 B XA ST A BN, F8 5E AR S 24 h, 3R
MR BARERARG 1 d CMTHEEZH T LEL
H,2ZRA G L (P<0.05) , PR CMT Z4),
Pt VEGF 2 J& W 101 1 24 S it BB 5 i 2 et g — e 1
BEREXL,

Bl S5 R AEIEFEZ 5 T RVO R B AR A
g SREME SR U B ISR S A i R
7E BRVO-ME $t VEGF 697 J5 X & & i 5% i JfF A — 3,
Noma 2" BFSY & 81 BRVO-ME % VEGF-1 VEGF-2,
PDGF ICAM~-1 1L.-6 TL—8 ()& U vk B iy, 75 2047 1Y
IR BT IR B 2 | JE2k PDGF W 5 fie & 00 1 ik
KoM, B R BAELE 1L-8 55 ICAM -1 7 fig
#= RVO-ME #T VEGF /Y7 )5 CMT J BCVA 2035 i) Fuiil] 4]
T 1H Jung 55 F ST 25 51 K B AR I A8 A B DR RN R RE
F7E RVO B3 sk s BE 3Rk (R e 30AT 40 Jf [H
5 BRVO-ME W& &A%, WATHMRE R B RE LA
PrK P AL VEGF MCP-1 S 2B &S T EE KA, 25
ATt (¥ P<0.05) , &2 KR ZH I\ H 58 2
7N, FEZE MCP-1 & B 251 BRVO-ME B EE L& G
[N (OR=1.010,P=0.040) , 3Lk MCP-1 & &, B
2R T e R B R, Zlobin M ¥4 4T VEGF 197 5 1Y
RVO-ME H# 4> WA AL M ICRLA, & I 41 1Y VEGE |
IL-8 IL-10 IL-17 MCP-1 fER& M E G it¢ %, 5%
NTAYEE RA TR M R 2 Ak ¥R 25 3 3 AR AR 58t % B

RERIELL RVO SRS G  FoA Tk — 20 b R 42, 7
BRVO H# it &k ML MCP-1 & 25 BRVO-ME
BMEEREMEGHZE, L LKA N 745 5 H 2%
SRR . (1) 0798 BB A& GRIT TS SRR ]
AT (2) W58 & BAE RVO-ME B0 18 ) 2 % )45
AN B B, VEGE 5 HAth 5 14 20 Jf R 7 % et A S AH
)7 (3) Bk B EURE A7 32 i A SR 0 B AR 1
ARG 45 R it E C

VEGF J2 Ifil 5 A= B8R I 85 38 35 1k 386 i i) 56 B 8 &
KEHFCUELHAE RVO W & 5 BAE T, 2 00 i i
SV A EEANEE T MCP -1 e LR G e b 25
YA Jz 107 B A F B Ao AR vk B A — A Rtk
PR 400 Do) e 1t s 4 2 Jok Ak R 44 I 38 Bsf 2 34
MCP-1 3k, M A2 F P9 B2 41 i 5 23 o 422 26 I s R k.
WFFTUESE MCP—1 Ay 1 3 2 S 25 3% 40 i Fn ) 40 it 0k AR
WSS LH 2 5 2 A0 0 S 4 P g A 0 TR afi — R IR I 5
(blood - retina barrier, BRB) , il & S 1™, VEGF T 5
VEGFR-2 454, M5k MCP—1 AYZ3k, i MCP-1 i@ 3 #3355
RERR MR A0 M, 53 VEGF Rk ik — 88 m'"” | VEGF,
MCP—1 TNF-o S HoAth— 26 5 P20 ffd [ 7 — S i 3K 1 1fiL -
P 57 | g A2 #E RVO-ME 89 % 4k, MCP-1 i n] L)
A PLAZ A NI EEL 200 ] 18 DX [ A R SR A, I
TIPS I 4, I g 0 i 7 I 37 6 200 B 11 % - B3 4
Z RPN AR SR PR T, 2 — 2 I R B Y
BEAN , MCP -1 34 0] LAl 5% B A% 40 i 7= A 480 H 3 B RE
VBRI E AR Yong 5 HFITAE R R RVO
BE KR MCP -1 W EE W T+, B MCP-1 Ik E S
CMT HIEAEY:  J25 5 RVO-ME i &k B i 2 R A
TR F, FRATHIBFFT LS Rl R FZR CMT RS & &K
Bor B AR G T HL 5 2k MCP -1 /K2 BEEA DG, I
AN BFSE R RVO & T VEGF J5%F MCP-1 /K FHH
R T B AR P D L R A R A A 3K
MCP-1 /KBRS, H 5 RVO-ME 198k 35 5 Ll P4 1t
MCP-1 /K- F-T] g5 5 RVO-ME fyf-Ia 7> |

X BRVO-ME & & K & 5% AT LLF A 3500
o 2R BE R AR T T R SR AR, AR
FELE R R BLFELE CMT FIFEZE 57K MCP -1 & & & BRVO-
ME & E RS fENE, HIELk CMT 534 MCP-1 /K
SR IR SE X AR R MCP-1 7£ BRVO-ME [{95%
PR R P T AR, R 3 4 CMT 4675 1 B 35 7E 4L
VEGF ZCRAHAR B 7] HHH 2% [8 BT VEGF BB R IRIT,
RIRATRYTT T S R BRI 5T LA,

AW FEIBAFAE— LR e Z A4k, X F 2 K41 BRVO-
ME & A HEP0 VEGF BT ARH 1 mo JFE K A 1Y
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S 3 YL VEGF AN A Z &, (AR hE
K H BN VEGF 1697 )W 22, ME — E & A 52 &1l
B, XEERBEA AN A B A B A, i T REAR B A R
HBEVIBS AR R BB AT 1 — 25 19 3 41 53 B, AT 45
AT BN R AE Z bl R AFEAS 1 Bl AL X BRI 5% rh 75 2]
KE

25 LR i AT 45 R R BRVO-ME B35 38 i
3+PRN BY¥tT VEGF JGJ7 A &, H 4k CMT L bk
MCP-1 % /& BRVO-ME & E K mfaN &, HL
CMT JEZ P77k MCP -1 & f 3 1 B Bt VEGF J897 5
HRSEK .

55 SRR B AR SO R 2 e

EERE AR TEMIR SO S B 0, MRS ; £ilt
16 5 A R SCRRAG AR, B AT T IR e e R
WIS B, B A2 D B Rl R A B SOAR

SE K
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