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Evaluation value of PDGF,MCP-1 and ANGPTLA4 levels in aqueous humor
for anti-VEGF therapeutic efficacy of neovascular glaucoma”
YANG Honglan ,YAO Dong ping
Department of Ophthalmology »Jianli People's Hospital » Jianli s Hubei 433300.,China

Abstract:Objective To explore the evaluation value of platelet-derived growth factor (PDGF) , monocyte
chemoattractant-1 (MCP-1) and angiopoietin-like protein-4 (ANGPTL4) in aqueous humor for therapeutic ef-
ficacy and disease progression of anti-vascular endothelial growth factor (VEGF) treatment in neovascular
glaucoma (NVG). Methods A total of 220 patients (220 eyes) with NVG in this hospital from January 2020
to January 2024 were selected as the NVG group,and 248 (248 eyes) patients who underwent cataract surgery
were selected as the control group. According to the Teich classification criteria for iris neovascularization, pa-
tients were divided into grade Il (n=102),grade Ml (n=73),and grade IV (2 =45). According to the thera-
peutic effect,they were further divided into the effective group (7 =186) and the ineffective group (n =34).
The levels of PDGF,MCP-1 and ANGPTL4 were detected by enzyme-linked immunosorbent assay (ELISA),
and the influencing factors of ineffective anti-VEGF treatment were analyzed by multivariate Logistic regres-
sion. Receiver operating characteristic (ROC) curve was drawn to analyze the predictive value of PDGF, MCP-
1 and ANGPTL4 for the effectiveness of anti-VEGF treatment. Results The levels of PDGF,MCP-1 and AN-
GPTL4 in the NVG group were higher than those in the control group,and the differences were statistically
significant (P <C0. 05). The levels of PDGF, MCP-1 and ANGPTL4 in grade [l patients were higher than
those in grade [| patients,and those in grade [V patients were higher than those in grade [l and grade [l pa-
tients,and the differences were statistically significant (P <C0. 05). After anti-VEGF treatment, the levels of
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PDGF,MCP-1 and ANGPTL4 in the effective group decreased more significantly than those in the ineffective
group (P<C0. 05). Elevated PDGF, MCP-1 and ANGPTL4 were independent risk factors for ineffective anti-
VEGF treatment (P<C0. 05). The area under the curve (AUC) of aqueous humor PDGF, MCP-1,and AN-
GPTL4 alone in predicting the effectiveness of anti-VEGF treatment were 0. 812,0. 790,and 0. 802 respective-

ly. The AUC of the combined prediction was 0. 948, which was superior to the individual predictions of each
(P<<0.05). Conclusion The levels of PDGF,MCP-1 and ANGPTL4 in the aqueous humor of NVG patients

gradually increase with the progression of the disease,and the higher levels of these three factors may have re-

sistance effect to anti-VEGF therapy.
Key words: neovascular glaucomaj;

angiopoietin-like protein 4 ;

B T OLIR (NVG) B — AL 5 22 15
B B4k KT OGRS 9 i A A AR 4 5 A il 45 Y
B A K7 (VEGEF) 2375 T 0w 5 R0 B A 8 A= 1l 48 8
s AT B 5 7K MG B3 9 1 5 T o R, R R B
IT 2 gk & T A B G IR & & ok A A L OB IR L
FHORA[ W g T T VEGF A J7 e % vl 3 10 0 i
Bl i, S SO A A A BT VEGFE 22 [a] 19 A - £ , 31 i
NVG &R IR R A B ERITHRIATAS A
W, B ISP VEGE JRY7 97 RO 5 88 B
e DI RE L B R RCE B AR R Y B L S, i/
WA K F(PDGF) & —Ff Z K AERKK .25
PR 55 AR B R Y I gk R A AR S S 2 R
AR, PR A M. PDGF 5 VEGF £ 5815 th
XA 28 28 G0 M55 O T L 3 R0 AR 8 DR A0 1)
I S B AR F T i A A2 B L S i A T AR Y R
B R IR Y . A ANk kN -1 (MCP-1) J2& CC 4
b R 7 ZR 0% 1 5% o BE A% 0 — 2 i 35 B A A0 i 0 4
i A SR A RN TG Ak L 5 | RS R I IS AR RE . I RE 8 15 T £F 4k
PRI 2R i AR #E VEGF AR, I AR R AL
F ACANGPTLD 2 —FfZ e EH. BB S 52 H
AR5 2R 0 A R R AR TR, R
i, ANGPTL4 5 VEGF HA W [E4EH . G895 {2 #F 5
A LA 78 B AR K B ] 3 TR T SR BT IR BOE P
WA ROTES I, ARSI S VEGF A1
KR F PDGF,MCP-1, ANGPTL4 K, %5 H 5
NVG i 15 ik & & 5t VEGF JAY7I7 300 A0 6k
1 #ENEFE
1.1 — %R BEE 2020 4F 1 A & 2024 4F 1 A4E
AREEREIZ I 220 6] (220 BRONVG BHEMEHR NVG 4.
248 B (248 MO AEA BEAT P B T AR 9 11 P e 2B 3 A
FXFHRZ . NVG BEW AR (DFA NVG 2l
FRUES 5 (2) SRy PR 1 K & 5 (3) A I Bl Ik s A4 g
PEE PR, HEBRARAE . (1) A R 0 I e 25 HC Ath R 50
P s (A IR T AR 5 (3D HEAERSNEEA 25 (4)
F B T R s, MR O BT AR i Teich 4 AR
TR NVG HEE A H(n=102) 1 % (n =
TOHRN K (n=45); I KB 57 ], L& 45 ] ; 4 8%
(52.83E11. 21) % ; W AZ FB AL 22 MR 54 i 47 IR 48

platelet-derived growth factor;

monocyte chemotactic protein-1;

anti-vascular endothelial growth factor therapy

Bl FE (5. 24 1. 5D/ H s M5B 38 #], ¢ 35
B s AR (53, 4712, 38) % s i A &B A . £ HR 36 fi] A7
AR 37 4, 2 (5. 32 1. 73 M A s Vb 5 24 4], &
21 1] s 4EH4 (53, 84£12. 87) % s R AR #h A - ZE R 28 4] .
AR 17 )RR (5. 461, 7 A H . ARIEEITRIT
RSB R Ay A A (BB FE<<21 mmHg., S AR/
££<20. 6,7 =186) M AL (HR ' >21 mmHg, AR/
MAE=0.6.n=34), ARHFB 102 F, L 84 B 4E 1%
(53.14 4+ 11, 75) % ; JR A A7 . Z2 MR 98 1] L 45 R 88
B, FE (5. 24 £ 1. 62) AN H s LA H 17 ], &£ 17
B s 4E W% (53. 86 12, 26) % s J AR v - ZE MR 20 1] A4
AR 14 1,962 (5. 67 1. 7O H . I NVG 4 Fxf
M2, DL EOARA] Teich 230 9 AN A7 808 # — M 95K},
AW B BEAC BEZS B &b G ALS . IRB-2019-11-
02R)., IBASS5ERANKRZRIEFRBES S5 AW,

1.2 JRI7 ik NVG BE S T B BP0 97 i (I
¥ .10 g/mL) # 474 VEGF 3897, 4K 0.5 mL, %
LIRGIRIT 3N

1.3 37k PDGF . MCP-1, ANGPTL4 K FER 5
JYRT B2 & K 0. 1 mL, g B G 0 g [k 56
(ELISA) # PDGF (Abcam, ab184860) . MCP-1 (f*
A 4R, E-EL-H6005) ., ANGPTL4 (4 2 /= ¥y, CSB-
EL001712MO) K-,

1.4 Seit2gabst SR SPSS25. 0 #4: %) BF 5% 5 4
AT M. IR R (IR R L% 2 . 9L 51 ) PDGF,
MCP-1 . ANGPTLA /KF5) LU © +5 FiR. Z 40 1L
AT T 2 A I SNK-q K 56, P 41 18] L 45 47 0k 37 B
A ¢ R BB XT ¢ K G 5 T O AR O AR A L I T
R U n (Vo) e LB HL AT X0 K5 s R AH £
% Logistic A Hr 5T VEGF 497 808 19 5 Wi
20 2 F TAEFAE (ROC) il 28 2 #f PDGF,
MCP-1,ANGPTL4 Xf 4t VEGF 3477 i) i U 4 18, il
LTEMAUO M 2ES LT Z 5%, P<<0.05 %
INESHEGERE L.

2 % e

2.1 NVG A FXT AL IG R TR NVG 4 f X}
PR AE FR AR b R L A I S A & — M R 22
SEG I FE L (P >0.05),/H NVG 4 PDGF,



EFRR I EF 275 2025 4 6 A% 46 5% 12 1 Int J Lab Med,June 2025, Vol. 46,No. 12 o 1457 -
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W5 A, P<<0.05; 5 [ %A 1L, P<<0. 05,

2.3 AREYFRBF KT R LI 220 6 NVG B FESIEE L (P >0.05) . HIL 4 PDGF . MCP-
H& P VEGF RITJa, 150 186 B, A 8 K K 1. ANGPTL4 K@ FARKA (P<<0.05) , 2% H %
84.55% (186/220), JTLRL 34 fl, LA FE R 15. 45% % E X, W#E 3,

(34/220), PIZHIR 283007 A8 /- HAF L. 22 2.4 Yﬁﬁﬁﬁ}é%ﬂ( PDGF,MCP-1,ANGPTLA /K



o 1458 - E R I E ¥ 275 2025 4 6 A% 46 5% 12 1 Int J Lab Med,June 2025, Vol. 46,No, 12

lb# R IT AT, G AL 4 B K PDGF, MCP-1. AN- A3 8041 F Mg KL 22 A St 248 L (P<<0.05),
GPTLA KV FAHMAL BT = #H K TREAE k4,

£3 FRAFHEBEZE-MREBILE () 2 +s5]

i H B (n=186) ToRLH (n=34) X%/t P
R T 102(54. 84) 17(50. 00) 0.271 0.603
EH () 53.14411.75 53.86412. 26 0.326 0. 744
BMI(kg/m*) 22,3642, 25 22,5842, 28 0.523 0. 601
Jeg A b 1.671 0.196
TR 87(46.77) 20(58. 82)
A HT 99(53.23) 14(41.18)
EiR] 94(50. 54) 21(61.67) 1.452 0.228
WSl 74(39.78) 15(44.12) 0.224 0.636
& IR H PR
155 1M R 67(36.02) 16(47.06) 1.491 0.222
=5 1 g 48(25.81) 11(32.35) 0. 628 0.428
R & (mmHg) 39.6745.32 41,2444, 83 1.559 0.121
95 AL TR AL 0.435 0.509
ZE IR 98(52.69) 20(58. 82)
FR 88(47.31) 14(41.18)
I A5 A= 43 R 0.120 0.729
Il %% 126(57.74) 22(64.71)
Il %% 60(32. 26) 12(35.29)
D 5.24+1.62 5.67E1.74 1.417 0.158
3K 0.4240.12 0.3840.11 1. 809 0.072
PDGF(ng/L) 121. 47434, 28 164. 32452, 37 6.113 <0. 001
MCP-1(pg/mL) 142.72445.75 193. 3658, 23 5. 674 <<0. 001
ANGPTL4(pg/mL) 3.24+0.96 4.65+1.32 7.392 <0. 001

x4 B BI/E R K PDGF . MCP-1 ANGPTL4 /K E b8 (7 +5)

. A (n=186) TR (=30

i st TR . p i TR .
PDGF(ng/L) 121, 474-34. 28 75. 24734, 28 15.145 <<0.001 164. 324-52. 37" 131, 6741, 76" 2.842  0.006
MCP-1(pg/mL) 142, 72445, 75 97. 68430, 83 11.134  <<0.001 193. 3658, 23" 157. 42450, 75® 2,713 0.008
ANGPTILA(pg/ mL) 3.24740. 96 2.2140.68 11.941 <<0.001 4.65+1. 32° 3.76+1. 14® 2.975  0.004

U SRR ITRTHTEL . P<C0. 055 5 AT 2 4R 97 R A L . " P<<0. 05,

2.5 Z W& Logistic MIHAMZ5HRE LI NVG E#E  0.842).0.802(95%CI ;0. 743~0. 853), = HBA il
YL VEGF IGIF R (0=FHR, 1 =R HHAE, W AUC H 0.948(95%CI:0.910~0. 974) . L T 4%
PDGF .MCP-1,ANGPTL4 /K5 (SZM{ED A B 28 & 4T H Bl (Z = 3. 595.2. 983.3. 618, P<C0.05),
Z A& Logistic [MH43#7, 258 &8 PDGF MCP-1, WL 6. 1,

ANGPTLA F+HE 2 t VEGE 34 97 8% 5 i 4 57 15 16 #5  BEE Logistic HEASHER
HZEP<0.05), WHES, B s it 2 SE WaldX* P  OR 95%CI
2.6 PDGF.MCP-1,ANGPTL4 /KFX4t VEGF i pper 0.519 0.214 5.891 0.015 1.681 1.105~2.557
JYOLR BN Bi Kk PDGF.MCP-1,ANGPTL4  \jcpy 0.539 0.234 5.302 0.021 1.714 1.083~2.711

AT VEGE 1877 TR AUC 351 2% 0. 812 ANGPTL4 ~ 0.515 0.228 5.094 0.024 1.673 1.070~2.616
(95%CI:0. 754~0. 861),0. 790 (95% CI 0. 731 ~




E T I E 228 2025 4 6 A% 46 %% 128 Int ] Lab Med,June 2025, Vol. 46.No, 12 e 1459 -

%®6 B 7k PDGF.MCP-1,ANGPTL4 7k FE 3t ¥ VEGF & 7 % £ B F i 4 &

i H AUC 95%CI P W R RRED  HBIRH
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A T 0.948 0.910~0. 974 <<0.001 — 88. 24 89. 25 0.775
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