Int Eye Sci, Vol.26, No.6 Jun. 2026 https.//www.ijo.cn
Tel ;029-82245172 85205906 Email : ij0.2000 @ 163.com

- IERBFSE -

A5 PR 975 A0 0 B 95 3T BB & T VEGF 3497 & M ANE B 22 F

=R ER A E

ROJEERAEER,XNER, HeT

AEVIF

SIA sk, A, TN, 45, B IR WU 199 [ 78 /R 3 Bt
VEGF Y857 SR ANE 1Y 52 ) R 28 K T 00 A8 70 44y g [ o HR B 2%
A, 2026,26(6) :1055-1063.

EETUE: 2023 - 2024 i M 17 = i BF & 31 R A %
23244102092)

YEZ B : (061000 ) H AT JL A v JH T v B2 B 7@ M T IR B
BB

YEE R k), 2o it R AT B0 WIS J5 1) < BRI
BHAEE K. czszxyyzx12345@ 163.com

Wi H 39 . 2026-02-07 IR H I, 2026-04-28

i H ( No.

WE

B B 505 PR O I R 48 ( DR) BB P IS N A K
HF (VEGF) ¥ 77 I N A ER SR 2, IR 3 TR mg I R
F AT AY | Al RARA IR YT S KA

FriE B S HT 2022 457 H 2 2025 45 8 H F B2
PU VEGF J697 1 DR B IG R GOR} 4% 8 7:3 19 LL A5 BE AL
K3 NG RN 35 k4 . I 2R 4E B 3 AR 4 3 IR BT VEGF
RITIE 1 mo BIIRYT N4 R O A2 5 R i R 4740
WA BB A GORL B B R I 2 N2 Logistic 711943
Mt DR BT VEGF 3697 KW AR 2 R 2, 56 T 52w
u%m@ﬁuzﬁwﬁ{wumm s A I 2R 32 E TAESRE
fIE(ROC) Hy 2 X A5 AU 33547 56 UEVPAG | I 2R FH 9k 5 il 28 3F
51 2 IR TR g W;&Km’}imﬁ%ﬁ:

R AWML A DR FBH 1250 ] 1 250 BR, Il 254
875 1] 875 MR (4F#% 60.82+10.54 % | 5 262 i, % 613 i)
FISIELE 375 1] 375 HR (4E1#% 59.70+10.61 %, 55 100 i,
2275 ) o YIERAER B Hh s AN 266 1] 266 HR (4F
1#$61.33+9.92 % | 53 82 f4i], 2z 184 ) 5 )z i K 4f2H 609
11 609 HR (4E#% 60.59+10.80 %, 5 180 4], 4 429 f4) ., Il
GRER SRR AR BT — R GORE 69T RO ANMER LR T R
(¥ P>0.05) , ZHE Logistic A% R S HEIRIR
HEHEK Bl ( DME ) 43750 28 Y00 1 0 D) B8 25 95 97 il 8 B
O ML P R JEE BE ( CMIT ) 36 7 i e AR IE AL 77 (BCVA) |
WhBAAT (EZ) B8 JGY7 RTBEAL I 208 1 (HbAle) JRYT
I A PR R A T34 DR BB BT VEGF 1897 RO AN
TR PR 2 (3] OR>1,P<0.05) . FET 116 PR % 21 51 2%
PR 55 78 Il 2k 48 000 BT VEGF 3R 97 )X B AS £ 1Y
C-index 5 0.880(95% CI.0.855-0.904) , ¥ iF £ C—index
4 0.867(95% CI:0.828-0.906) ; Z: 1| ROC Hh<k, I 4k |
Y UEAE PO A [ 28 T AL (AUC) 43514 0.884(95%CI .
0.859-0.908) .0.880(95% CI:0.841-0.919) , $& 7~ Fi 78 [X.
AYBE R s 4k ow, U 4R S0 F 4 BE AE 0.06—
0.9971 Bl N (R4 32 36 R KT 0, 78 1% B (ELHE R S FBL Y fefi
AR T el RIS AT A4S 1E ) 3R 25

2. DME 437 AL B 25 Y397 AT CMT 3697 1if
BCVA EZ 53K J697 17 HbA e JAYT T Pk 40 i 11550k
EH1h DR BT VEGE JR97 RN A fa e & 3T
LA SR 114 91) 2 T DR T 000 A5 76 | EL A s 1 TN K R i
% A e PR U0 61 S e 6 1k 0T SR B L 2 R B |
SR IR . B PR s L IR AR T A N R AR KR
(VEGF) 3697 s 52 M R 2 5 T
DOI:10.3980/j.issn.1672-5123.2026.6.21

Influencing factors and predictive model
construction of poor response to anti -
VEGF therapy in patients with diabetic
retinopathy

Zhang Xi, Cui Bingjie, Tian Xiaoyu, Liu Yingyue, Ji
Xiangning, Hou Siqing

Foundation item ; Key Research and Development Plan Self—Funded
Project of Cangzhou City from 2023 to 2024 ( No.23244102092)
Cangzhou Central Hospital; Cangzhou Eye Hospital, Cangzhou
061000, Hebei Province, China
Correspondence to: Zhang Xi.
Cangzhou Eye Hospital, Cangzhou 061000, Hebei Province, China.
czszxyyzx12345@ 163.com

Received :2026—-02-07

Cangzhou Central Hospital ;

Accepted :2026-04-28

Abstract

e AIM: To explore the influencing factors of poor
response to anti - vascular endothelial growth factor
(VEGF) treatment in patients with diabetic retinopathy
(DR), and to build a predictive model based on the
influencing factors, so as to provide reference for clinical
individualized treatment.

* METHODS.: A retrospective analysis was conducted on
the clinical data of DR patients who received anti- VEGF
treatment in the hospital from July 2022 to August 2025.
The patients were randomly divided into a training set and
a validation set in a 7:3 ratio. Patients in the training set
were divided into a poor response group (n=266) and a
good response group (n=609) based on their treatment
response 1 mo after 3 sessions of anti-VEGF therapy. The
basic information of patients was collected. The
influencing factors of poor response to anti - VEGF
treatment in DR patients were analyzed through univariate
and multivariate Logistic regression. A nomogram
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prediction model was constructed based on the
influencing factors. Based on the identified influencing
factors, a nomogram prediction model was constructed.
The model was validated and evaluated by calibration
curves and receiver operating characteristic ( ROC)
curves. Decision curve analysis was adopted to assess the
clinical net benefit of the nomogram model.

¢ RESULTS: This study included 1 250 DR patients (1 250
eyes), 875 training subjects (age 60.82+10.54 y, 262 males
and 613 females), and 375 validation subjects (age 59.70+
10.61 y, 100 males and 275 females). Among the patients
in the training set, there were 266 cases (266 eyes, age
61.33£9.92 y, 82 males, 184 females) with poor response
and 609 cases (609 eyes, age 60.59+10.80 y, 180 males,
429 females ) with good response. No statistically
significant differences were observed in baseline patient
characteristics or treatment response rate between the
training set and validation set ( P> 0.05). Multivariate
Logistic regression analysis showed that the classification
of diabetic macular edema ( DME ) - serous retinal
detachment, central macular thickness ( CMT) before
treatment, best corrected visual acuity ( BCVA) before
treatment, disruption of ellipsoidal zone ( EZ),
glycosylated hemoglobin (HbA1c) before treatment, and
neutrophil count before treatment were all risk factors for
poor response to anti-VEGF treatment in DR patients (all
OR>1, P<0.05). A nomogram risk model was plotted
based on risk factors. The C-index of the training set for
predicting poor response to anti - VEGF treatment was
0.880 (95%ClI. 0.855-0.904), and that of the validation set
was 0.867 (95% CI. 0.828-0.906). The ROC curves were
plotted. The area under the curve (AUC) of the prediction
model in the training set and validation set was 0. 884
(95%Cl. 0.859-0.908) and 0.880 (95%CI. 0.841-0.919),
respectively, suggesting that the model had good
discrimination. The decision curve showed that the net
benefit rate of the training set and the verification set
threshold in the range of 0.06-0.99 was greater than 0.
Within the threshold probability range, this model for
clinical decision-making can obtain positive net benefits.
e CONCLUSION: DME detachment
subtype, pre-treatment CMT, pre-treatment BCVA, EZ
disruption, pre - treatment HbAlc, and pre - treatment
neutrophil count levels are all risk factors for poor anti-
VEGF treatment response in DR patients. The nomogram
risk prediction model constructed based on it has high
predictive power and can provide a reference for the early
development of targeted intervention strategies in clinical
practice.
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et . BARGNTR SR E PRl ) R A B E ), &
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LogMAR #1LJ7, HAR F1 620 =2 17 Fe 38 5 w0 [T 00 oo i B2
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N R AR S 2 <2 4T, CMT R <20% , P4l 697
FAESD S I GREEARYE IR YT SN 43 A S 17 R 42
IEAE
1.2.3 YR Ji A Bal Iy X U ) — R R
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<1.0 mmol/L, SIEAEHEZ NG 25903677, BRIl 2 Wiy w5 IR
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R JRYTHET CMT J6Y7HT BCVA (EZ B3R A Y7 HT HbAlc,
RITHT TP MR A EOK O L, Z R A R E (B
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0.919) , FUALHE & .
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F1 IGESHIEEEE—RENIHT
H5hR YL (n=2875) 4 (n=375) /X P
AR (XS ) 60.82+10.54 59.70+10.61 1.707 0.088
P (1, %) 1.370 0.242
5 262(29.94) 100(26.67)
© 613(70.06) 275(73.33)
BMI(X%S kg/m”) 23.60+1.88 23.62+2.13 0.177 0.859
W AR 2 (5], % ) 334(38.17) 132(35.20) 0.991 0.319
RIS (1, %) 306(34.97) 113(30.13) 2.757 0.097
e I 5 (1), % ) 359(41.03) 136(36.27) 2.489 0.115
1R I AT 995 52 (1], % ) 303(34.63) 150(40.00) 3.278 0.070
St U v 52 (A1), % ) 291(33.26) 107(28.53) 2.699 0.100
i 2 g 52 (1], % ) 226(25.83) 85(22.67) 1.404 0.236
BEIRIG ST (1], % ) 0.087 0.768
2/ 803(91.77) 346(92.27)
1% 72(8.23) 29(7.73)
BRI R AR (X£S ) 9.00+3.44 8.63+3.74 1.665 0.096
DME 43R4 (HR , %) 2.972 0.226
TR AU TR B 5 331(37.83) 124(33.07)
HEHEFEAL K ik 284(32.46) 137(36.53)
A0 ) T 4 R 260(29.71) 114(30.40)
DR R 1EFERE (HR, %) 0.429 0.513
R 426(48.69) 175(46.67)
BREE 449(51.31) 200(53.33)
WIRgw R = (1, %) 5.107 0.078
H k54 236(26.97) 124(33.07)
[/ 302(34.51) 113(30.13)
SR+ R 337(38.51) 138(36.80)
VEGF 25 2:#I (B}, %) 2.347 0.309
R 292(33.37) 133(35.47)
SRV 307(35.09) 140(37.33)
FATAE PG 276(31.54) 102(27.20)
WAITHT CMT(X %S, pm) 412.20+80.71 405.65+67.92 1.475 0.141
JAITHI BCVA(X %S, LogMAR) 0.53+0.20 0.53+0.16 0.718 0.473
WETFRITARE (XS, mmHg) 15.66+2.28 15.52+2.85 0.826 0.409
EZ B3R (HR , %) 0.026 0.872
= 390(44.57) 169(45.07)
b 485(55.43) 206(54.93)
ELM 523 M: (AR, %) 2.171 0.141
LRl 339(38.74) 162(43.20)
L 536(61.26) 213(56.80)
JBYTHT HbAle(XES, %) 7.94+1.58 8.05+1.62 1.093 0.275
IRITATLLANM R (X £s) 0.43+0.04 0.43+0.04 0.530 0.596
TIT R ZS M AR (X £S5, mmol/L) 8.08+1.57 8.09+1.53 0.092 0.927
W7 R UL (X %S, mmol/L.) 76.63+14.95 79.19+15.26 0.600 0.549
SEIFRT IR Z A (X £S , mmol/L) 4.98+1.31 4.99+1.33 0.092 0.927
BITHT M (X %S, x10°4~/TH) 6.23+1.51 6.21+1.45 0.250 0.803
YETT BT PR 4 TR (X s, x 1024/ T) 5.63+1.72 5.56x1.71 0.630 0.529
VST R ILRR (X £ x10° 4/ ) 229.81+48.97 230.41+49.31 0.199 0.842

VEGF 7£ DR & 5 BER A | IR HE R AE AN 3 i 48 A

BRI 120 , 5 SCEBERI FE A ARG, B AT, I R

2 RIS AR N 5T VEGF 25909697 DR 4 7 DME,

TR VEGE, BT A5 538 6, T B BEK i | s
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*2 il%&EHH VEGF T RENENREREZS

EiELn SR AL (n=266) SV RAF4H (n=609) X P
AR (XS ) 61.33+£9.92 60.59+10.80 0.956 0.339
P (1, %) 0.142 0.706
% 82(30.83) 180(29.56)
@ 184(69.17) 429(70.44)
BMI(X%S kg/m”) 23.69+1.81 23.56+1.91 0.921 0.357
W AR 2 (5], % ) 96(36.09) 238(139.08) 0.701 0.402
G S (B, %) 103(38.72) 203(33.33) 2.364 0.124
e I 5 (1), % ) 118(44.36) 241(39.57) 1.754 0.185
1R I AT 995 52 (1], % ) 86(32.33) 217(35.63) 0.891 0.345
gt 5 (R, % ) 77(28.95) 214(35.14) 3.198 0.074
Jisi 2wl 58 (B, % ) 73(27.44) 153(25.12) 0.520 0.471
BRI AL (B, %) 0.255 0.614
2 %l 246(92.48) 557(91.46)
1 20(7.52) 52(8.54)
BRI R AR (X£S ) 9.23+4.00 8.90+3.17 1.197 0.232
DME 43R4 (HR , %) 13.793 0.001
LI FEE R T 1 3 T 86(32.33) 245(40.23)
HEHEFEAL K ik 78(29.32) 206(33.83)
R AR T OB 2 102(38.35) 158(25.94)
DR R 1EFERE (HR, %) 2.857 0.091
g 141(53.01) 285(46.80)
BREE 125(46.99) 324(53.20)
WIRgw R = (1, %) 4.362 0.113
HRZ5% 68(25.56) 168(27.59)
[/ 82(30.83) 220(36.12)
JHE I 2+ D IR 116(43.61) 221(36.29)
VEGF 25 2:#I (B}, %) 3.631 0.163
R 96(36.09) 196(32.18)
RT3 81(30.45) 226(37.11)
FATAE PG 89(33.46) 187(30.71)
WAITHT CMT(X %S, pm) 450.21279.76 395.60+75.39 9.681 <0.001
JBYFHT BCVA(X£S, LogMAR) 0.65+£0.22 0.48+0.18 11.125 <0.001
WETFRITARE (XS, mmHg) 15.81+2.28 15.59+2.28 1.285 0.199
EZ B3R (HR , %) 10.050 0.002
= 140(52.63) 250(41.05)
& 126(47.37) 359(58.95)
ELM 523 M: (AR, %) 3.247 0.072
g 115(43.23) 224(36.78)
s 151(56.77) 385(63.22)
JBYTHT HbAle(XES, %) 8.96+1.73 7.50+1.27 12.370 <0.001
IRITATLLYNM AL (X £s) 0.43+0.05 0.43+0.03 0.822 0.412
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