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HWE . BE T RAMEAEM AR FRR(APACG) &4 K 0% M A KB F A(VEGF-A) A K42
ARG 6(GAS6) M ERE G 1(SPP) 5 Rk RTUS W % 4. ik I 2022 457 A —2024 4
1 R HRER T 5 — B 1R 88 4 (88 MR ) AT N Btk K 49 APACG B AT 73t % AR ER G 57 o A F R4
(674,67 1) 5 F Kk ma (214,21 %), K BRBR %, 72 R I 3K 340 APACG % 4 5 7K VEGF—A . GAS6.
SPP1K-F, KA % B & —Hf% Logistic B A B A 547 APACG B N B Ih REA MM Hm B F, 28 2XE L
VE4AE(ROC) W &4 #7 B K VEGF—A ,GAS6 ,.SPP1 Tl APACG & N Z ik Kk ag i, R FRKE
WM LA #) VEGF—A .GAS6.SPP1 K3 & T F AR (P <0.05), FRMRAUEE F K & M L0600 A A, S5
B Bt R AR R AR A BB . A R kB Rk R AT A ORIR R AP R R ATIRE (IR 5B R A TR
TSR B ASG I AR BB R ARG IR R AL 2R MR FEL(P>005), FRE
— % Logistic = )2 4 #7 % R 2 & , VEGF— A7J<—T—m[OR ~1.018(95% CI:1.004,1.033) ] .GAS6 K F & [ OR =
1.004(95% CI:1.001,1.008) ], SPP17J<+n[OR =1.270(95% CI:1.086,1.484) 134 4 APACG %%/ ZEInlr Rk
W) T Bl 2 (P <0.05), ROC ¥ & 5745 R &9, VEGE—A . GAS6 . SPP1 B AT M| # A B bk Ao 4k o bE 5 5] 7%7
76.2%(95% CI:0.528,0.918) #= 83.6%(95% CI:0.725,0.915) , ¥ & T @2 4 0.859(95% CI:0.767,0.950) , &1
APACG %% 57K VEGF—A GAS6.SPP1 5 APACG &4 /) Bk KT Ebita %, ZHBAHn s F7m APACG
BN Rbath R K ML B % 0 W RN
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Relationship between aqueous humor levels of VEGF-A, GAS6, and
SPP1 and prognosis after trabeculectomy in patients with
acute primary angle-closure glaucoma*

Zhai Xiao-yu', Yao Qing-qing', Li Jun-zhi*, Hou Lin-jing', Zong Zhi-feng'
(1. Department of Ophthalmology, 2. Department of General Surgery, Handan First Hospital,
Handan, Hebei 056002, China)

Abstract: Objective To explore the relationship between levels of vascular endothelial growth factor A
(VEGF-A), growth arrest-specific 6 (GAS6), and secreted phosphoprotein 1 (SPP1) in the aqueous humor and the
prognosis after trabeculectomy in patients with acute primary angle-closure glaucoma (APACG). Methods A total
of 88 APACG patients (88 eyes) who underwent trabeculectomy in the Department of Ophthalmology, Handan First
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Hospital from July 2022 to January 2024 were enrolled as research subjects. According to postoperative efficacy,

they were divided into a success group (67 cases, 67 eyes) and a failure group (21 cases, 21 eyes). Levels of VEGF-

A, GASG6, and SPP1 in aqueous humor were detected by enzyme-linked immunosorbent assay (ELISA). Multivariate

logistic regression analysis was used to identify influencing factors for trabeculectomy failure in APACG patients,

and receiver operating characteristic (ROC) curve analysis was used to evaluate the predictive value of aqueous

humor VEGF-A, GAS6, and SPP1 levels for trabeculectomy failure. Results There were statistically significant
differences in VEGF-A, GAS6, and SPP1 levels between the success and failure groups (P < 0.05); levels in the

failure group were higher than those in the success group. No statistically significant differences were found between

the two groups in gender composition, age, onset time, body mass index (BMI), smoking history, diabetes history,

hypertension history, number of preoperative glaucoma medications, preoperative intraocular pressure, eye laterality,

conjunctival flap type, application of adjustable sutures, 1-month postoperative bleb retention rate, or number of

postoperative intraocular pressure-lowering medications (P > 0.05). Multivariate logistic regression analysis showed
that high VEGF-A level [OAR = 1.018 (95% CI: 1.004, 1.033) ], high GAS6 level [OAR = 1.004 (95% CI: 1.001,
1.008) ], and high SPP1 level [OAR =1.270 (95% CI: 1.086, 1.484) ] were all risk factors for trabeculectomy failure
in APACG patients (P < 0.05). ROC curve analysis indicated that the combination of VEGF-A, GAS6, and SPP1 for
prediction yielded a sensitivity of 76.2% (95% CI: 0.528, 0.918) and specificity of 83.6% (95% CI: 0.725, 0.915),
and area under the curve was 0.859(95% CI:0.767,0.950). Conclusion Levels of VEGF-A, GAS6, and SPP1 in

aqueous humor are closely related to the prognosis after trabeculectomy in APACG patients. Combined detection of

these markers has high clinical value for predicting trabeculectomy failure.

Keywords: acute primary angle-closure glaucoma; vascular endothelial growth factor A; growth arrest-

specific 6; secreted phosphoprotein 1; trabeculectomy; prognosis
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T B 3 R R JRR B4 IR T SRR . 7EIR Bk I
J5 M £ B A — 1K 6 ~ 8 mm B 45 ) O, B R
PR, B 5 1 — A A% 3.5 ~ 4.0 mm A9 DL , -
BHBRREE, BEL T WIRAL . HHE
1.5 ~ 2.0 mm WY AT FL &5 80 TR TR E D1 —
ANAL L HECHT B, AR B U6 O 38 1A i B K Rl 2
S R B AR HE T o SR R UL & A Il AT
W BE LR AT EE o B E B A IEY) O a8 oA
T . FAREG , M A 2 FP0 R 25 9 ik
17 R AR AL B, I BEOR AR 3 8 I RE U7, 100 R ) IR
g L A D g, DA O TR 09 s R AR A 1 R
LESTTI=

122 st FARBI AR MERRE AR S IRE
< 21 mmHg H IG5 % 4t R IR 259 , 08 ) 1 2
AE R 4F JC W W2 T EL G b R B DR R, ) T B
T HALE T i — 2 AR, D T ™ E O & RE N
R TT R 4 S G Lt [ 9 T s R ™ ER IR N R
S TR R M bR v WAL 45 R IS IR HeAT5>21 mmHg
B A R R R 25 ) A R 4 ), g e v R B g
WIIEA R FE KRG WAY, R0 BET
Ko ol A SR B 8 Ak, DL R R B R O R E A0 K T
FRU 285 Mo ot 5 s [ 4 2 i s R ™ iR N R 46
123  B7KVEGF-A,.GAS6.SPP1 K- F#m R H
Fo M2 2 il JC R A5 16 30 G i 245 £ R

1 mL FE S 4R WO 5 K REAR 50 ~ 100 L, X2 /N 32 4]
BRARBEE — D4R AE . REARRES L% K=
-80 C, ELE AN o R IG5 922 W% By 18 460 A6 00
JK VEGF-A | GAS6 . SPP1 K- {7 & A 2k i1
LAY TRARA A
1.3 SitFHE

BG4 A7 2R T SPSS 23.0 e b8 1F o B R
PARE i HE B4 (% ) 3R, FEBHT )P A 36 5 T o B8
DA £ bR iE2E (x 2 s) TR, FUERH ¢ K0 50 52
PZ 19 70 B 2R 1 22 R — i Logistic (0] &£ 5 2
il 52 3 & T AE F# 1iE (receiver operating characteristic,
ROC) k. P<0.05 K27 A 5it3 5 L.

&R

APACG BE/NRYIBRAR KA B E R
W 41 VEGF-A | GAS6 , SPP1 /K - ML %5 , 4 t K6
5, 25 A G2 E L (P <0.05) s F AR K M4
VEGF-A ,GAS6 .SPP1 K3 i T F AR M4 . W
20 SR B L AF S L e R TRD L AR BT A 4 21 (body
mass index, BMI) | W¢ 08 s B bR 5B L I 5 R
HIR G IR FH 25 R 2 R Wi HR e L HR ) | 245 B S AR
CIRGREE £ RS- VAN N =R WA BB U UK 7S S-S/ N
Ja PR FE 25 R 2R HL e, & X2/ i, 2 R 48
B X (P>0.05), WW#E1,
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2.1

Fz1 WHBERLE

g1 . Fikl @iﬁé‘/(? , ﬁaﬁﬁ_ﬁa‘l‘ﬁﬂ/(h, BMI_/(kg/mz, WA R s R ﬁﬁ%%'ﬁﬁ%ﬁﬁi%ﬁ;’s/

i xts) x*s) xES) #1(%) #1(%) #1(%) (Fft,x+s)
FAREINA 67  36/31 6133775 54.60+1529 2298=+259 15(22.39)  13(19.40)  30(44.78) 2.96 +0.71
FARERWL 21 14/7  6284+742 55731770 2280271  5(23.81)  6(2857)  10(47.62) 3.03 + 0.64
X'/ t1E 1.090 0.787 0.284 0.275 0.018 0.794 0.052 0.403
P1H 0.296 0.434 0.777 0.784 0.892 0.373 0.819 0.688
- AHT HE_E/ MR350 441 (% ) SERERET 151 (%) RIEATEELR N B1(%)  RJE 1A A B

(mmHg,x + ) ZelR AR G IR BN EE ¥ H {RFFR 15](%)

FARMINA  2980+7.17  32(47.76)  35(52.24) 33(49.25) 34(50.75) 36(53.73)  31(46.27) 66(98.51)
FAREML  3064+813  11(5238)  10(47.62) 11(52.38) 10(47.62) 9(42.86)  12(57.14) 20(95.24)
AL 0.454 0.137 0.063 0.240 0.769
P1H 0.651 0.712 0.803 0.624 0.380
215 AR FEHR 2R 28/ (R x + 5) VEGF-A/(pg/mL,x + 5) GAS6/(pg/mL,x + 5) SPP1/(ng/mL,x + s)
FARINIIH 0.48 +0.17 15535+ 42.24 1001.38 +216.60 20.74 = 3.89
FARI M 0.43 +0.16 201.91 % 50.80 1199.17 + 246.46 2439 +4.52
VAL 1.192 3.808 3.532 3.608
PH 0.237 0.000 0.000 0.000

- 88



%19 4 i

WesP, A5 A MM M TR OB P K VEGF-A . GAS6. SPP1 5/NREUIBRAHUS i ¢ 57

2.2 APACGEE/MRUIKBARMHMEZEE—HK
Logistic [ 1347
PLINEDIBEAR J5 72 & (=0, J&=1) 2 Wk HAE
i, PADi 7K VEGF-A 7KK (SEIUAE ) L GAS6 7K (52
) . SPP1 7KV (SEME ) oy B A8 1 04T 2 I &R — i)

Logistic 1194347 . 4552 5% : VEGF-A K F B [OR =
1.018 (95% CI: 1.004, 1.033)]. GAS6 /K F- &5 [O R
1.004 (95% CI: 1.001, 1.008)]. SPP1 /K “F- 5 [O R
1.270(95% CI:1.086, 1.484 )13 & APACG H & /N5
YIBRA G R el R 2 (P <0.05) . W32,

F2 FMMAPACG BE/NRUIFRA KM E) % E E—M Logistic @IS ¥
H A b S Wald X i Pt OR 2%
¢ TR B
VEGF-A 0.018 0.007 6.053 0.014 1.018 1.004 1.033
GAS6 0.004 0.002 6.335 0.012 1.004 1.001 1.008
SPP1 0.239 0.080 8.999 0.003 1.270 1.086 1.484
2.3 JE/KVEGF-A.GAS6.SPP1filill APACG &  83.6% (95% CI: 0.725, 0.915), M4k T i >

BINEVIBR AR KRR BE DT
VEGF-A . GAS6. SPP1 B & 7 il i i 5 8k ik

0.859 (95% CI: 0.767, 0.950), T¥i i %% 5 &% 4
TLFIMAE 1,

K 762% (95% CI: 0.528, 0918) , 4 H M K
%3 Bk VEGF-A.GAS6.SPP1Hilll APACG 5 & /NEHIB AR S I HIS AL 447
stk W M FER e SR Rl Frsth %l
TR R TR R TR R
VEGF-A 190.07 pg/mL 0.760 0.630 0.891 66.7 0.430 0.854 82.1 0.708 0.904
GAS6 1 110.07 pg/mL 0.726 0.609 0.844 66.7 0.430 0.854 70.1 0.577 0.807
SPP1 22.63 ng/mL 0.730 0.601 0.859 714 0.478 0.887 68.7 0.562 0.794
e 0.859 0.767 0.950 76.2 0.528 0.918 83.6 0.725 0.915
SO B O AR R B P EE R AR Y
A BT NI BR R 9Tz i H T APACG
FIEIT , 38 2o ek 2 IR P e > 22 i i R, BRI 97 3K
FETE R 3 22 5, W o0 B B R JS T I &2 iy XU o
# BRI, -8 20 R 5 15 18 b X F 32 & 97 20
E BE TS B TR L. VAR A
P99 12 W RN T PR AL A R N B s AR T R
0 kA . VEGF-A . GASG6 . SPP1 {F g %2 () 4 Jfid P il
A B 1R 7 2 OB 95 B 5oL A T R G A
0o e VEGF-A Jit 2 5 145 A 10 B0 46 5 S 07 1 T 32 [ 7
e HCK T T 85 45 2 IR 10 % A R T 1) A
1 VEGF-A.GAS6# SPT;%Jﬁﬂ"L'J APACG & /NR Ao CASS M SFPLN AR F RE . TB R
YIRS i ROC 2 40 Hb KL o E A8 b B AR R 2 R
3 Wip FE R 18 AF 1912 W FD JS b P B BFSE R

APACG J2: MR P4 45 B 1) — o 2 v MR R E , 2
Ll T p ok 2 B S SR N R 2 R TR, Bk

1 VEGF-A 78 % SR v 59 4 Y, {H 56 T GAS6 #
SPP1 7£ APACG H B9 4/E S H 5 TF R 1 5 10 56 & 1
FHRFEWFIT . ATFEE KN APACG B
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BWAE NI BR AR S5 WS BE AR AR N A E, R
I A 4 £ 8T B4 3905 PR Al T 5L, 2035 APACG & 11
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Hi2H . VEGF-A J2 I A48 Az B A A 0E 20 Y OC 5 9
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HEFE . — 7 I, VEGF-A AT G838 & f& 2 i 45 25 pl A
B8N Rz 40 A 38 A P S B K HE 32 R, AT
SRR m . 5 —J7 I, VEGF-A if 7] fg 38 i)
43 00 R 55 43 WA AL ) £ 3 A0 0 B b 2T A B, S
By HAE @ MR RS BE FAAIE ™), GAS6 & —F & 541
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I % rh R IR IG N, JF HLTE 22 Kk M R Ak oRE A5 Y 1 Ao
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T GE R W, BT JR % T R S8 3 i B TR GAS6 UK
TR L2 W R W N TR GAS6 JK T B
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A6, PR R O R 5 At A 28 38 17 1 9 s R AIE A
g AL 1 A T AR AU HE TR 2R AR 1 oK
KL GAS6 7K V- F 5 Al g A 3R 1 — Fl ik ] e i
D) B 21 200 LA 45 %o T O FIR g R Y S g, O
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U BRAR A o T SPP1 A Ay 4 A A1 JE S5t i) 3 B g
g3 FE 4L ZUE B R SRE SO R E AR L i A
5% K B, 5 D6 R BB & 1 SPP1 /K- 1 N B AR
FON i AHE g A E B T H K SE T 5 APACG
14975 B AT 25 UIAH ¢ .l 2t 2 R — i Logistic [#l
IH 43 #1 , A58 & B, B3 /K VEGF-A . GAS6 . SPP1 7K
e & APACG SB35 /N )R AR J W ik ST A B B
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Mr 4% 5 578, VEGF-A |, GAS6 . SPP1 i ill APACG
H N AR T 2 W 8O 5 0l 66.7% .
66.7% F 71.4% , F¢ 5 ¥ 53 5l 2 82.1% . 70.1% Fil
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WP B MERA M L T 24 VEGF-A L GAS6 . SPP1 X &
T s OB FRE S 53 R 76.2% F83.6% , i
25T T A Ry 0.859 , 3 W B A5 I 5L A T v A
KRG, = B A AR I X I /N G V) Bk R i S I
ek PR A 1 388 5 o
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