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Abstract

e AIM. To investigate the predictive value of serum
pentraxin-3 (PTX3), Toll-like receptor 4 (TLR4) , stromal
cell-derived factor-1 (SDF-1) for postoperative dry eye
disease (DED) in patients with type 2 diabetes mellitus
(T2DM) complicated with cataract.

e METHODS.: Prospective study. T2DM patients with
cataract who underwent phacoemulsification combined
with intraocular lens implantation in the hospital from
February 2024 to August 2025 were enrolled. Patients were
divided into the DED group and the non-DED (N-DED)
group according to the occurrence of postoperative DED.
Meanwhile, another patients with simple cataract
admitted during the same period were selected as the
control group ( cataract group). The levels of serum
PTX3, TLR4, and SDF -1 were measured by enzyme -
linked immunosorbent assay ( ELISA ). Multivariate
Logistic regression analysis was performed to screen the
factors influencing the occurrence of postoperative DED in
patients with T2DM complicated with cataract. Receiver
operating characteristic ( ROC) curves were used to
evaluate the predictive value of serum PTX3, TLR4, and
SDF-1 for postoperative DED in these patients. Internal
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validation was performed by generating a calibration
curve using the bootstrap resampling method. Decision
curve analysis (DCA) was used to evaluate the clinical
applicability of the combined prediction model for
postoperative DED in these patients.

¢ RESULTS: This study included 120 patients in the T2DM
with cataract group (39 cases in the DED group and 81
cases in the N - DED group) and 120 patients in the
cataract group. In the T2DM with cataract group, there
were 63 males and 57 females, with a mean age of 58.38+
7.11 y; in the cataract group, there were 65 males and 55
females, with a mean age of 58.62+7.21 y; in the DED
group, there were 21 males and 18 females, with a mean
age of 58.61+£7.25 y; and in the N-DED group, there were
42 males and 39 females, with a mean age of 58.27+7.04 y.
The serum levels of PTX3, TLR4, and SDF-1 in the T2DM
combined with cataract group were significantly higher
than those in the simple cataract group (all P<0.001).
Meanwhile, the duration of T2DM, HbAlc, and serum
levels of PTX3, TLR4, SDF -1 in the DED group were
markedly elevated compared with the N-DED group, and
the BUT was shorter than that in the N-DED group (all P<
0.001). Serum levels of PTX3, TLR4, and SDF-1 were
identified as risk factors for postoperative DED in patients
(all P<0.05). The area under the curve ( AUC) of
combination of serum PTX3, TLR4, and SDF-1 levels in
predicting DED was significantly higher than that of
individual predictions (Z=2.394, 2.538, 2.529, all P<0.05).
The calibration curve of the combined model of serum
PTX3, TLR4, and SDF-1 for predicting postoperative DED
in T2DM patients with cataract showed good agreement
with the ideal curve. Within the high-risk threshold range
of 0.04 to 0.85, the combined model of serum PTX3,
TLR4, and SDF -1 in predicting the net benefit rate of
postoperative DED in these patients was superior to the
individual prediction.

e CONCLUSION: In T2DM patients with cataract who
develop postoperative DED, serum PTX3, TLR4, and
SDF-1 levels are significantly elevated and demonstrate
certain predictive value for postoperative DED.

e KEYWORDS :type 2 diabetes mellitus (T2DM) ; cataract;
pentraxin-3 (PTX3) ; Toll-like receptor 4 (TLR4) ; stromal
cell-derived factor-1 (SDF-1) ; dry eye disease
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e, TR M2 T AL (AUC) FF80 22 Sne A R T 1L 5 AH X fa 16
JESr BT iFAG AN [E] K7 PTX3 [ TLR4 | SDF- 1%} 8% AR J5 I &
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YO SRR AR FE R L 22 R R Geh2A 3 L (3
P>0.05) , L3 2,

24 %M T2DM EHEHNEEEREHLZ DED NEE X
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PN 35 R 5 9 & DED 1560 (JF & DED =1, £Jf &
DED=0) , K45 5 #1135 PTX3 . TLR4 .SDF-1,ROC %
R ML PTX3  TLR4 SDF-1 /K F-BEA T T2DM 4 5
FI N B g 3 R 5 R & DED B9 AUC 4 0.933, 2. 3 /= T 5
—$E bR B ph I Y AUC ( AUC = 0.813,0.808,0.804, Z =
2.394 2.538 .2.529, 1] P<0.05) , WK 1,3 4,

2.6 & PTX3 #1 TLR4 & SDF -1 Bt & T4 8 i 1} &8
WiIE & Bootstrap A E 1 000 ¥R 5 HE, WL ¥E PTX3,
TLR4 SDF -1 &G HER Fi T2DM & 3 N B R & AR5

I & DED e v h 8 5 B AH ph 2 oy — 2, IR 2,

2.7 % PTX3 #1 TLR4 % SDF-1 Bt & #& B i T2DM
BHANEEEARSH L DED WIEKIZEBMYE DCA
2R W, TE v KUK 13 {4 0.04-0.85 35 Bl 4, 1L PTX3 .,
TLR4 SDF-1 A HERIFM T2DM & 3 11 N B i & R 5
J£ % DED B34k £5 200 T 5l sl , &1 3,
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P A A 4R T 3 2 B A R I R s LA
PRI B AR B A N T it R A AR 2 I TR AR 33 ) A2 0 T
% EARJG I ZAE DED 5 &, P E RS R,
XFFAIE T2DM [ B S & IR E RO = LS
PAE SR E N TFARANMG, RJG DED & Az KUK 2 75 b
IR SETI R 2 BUT TH A R 50 55 &
WLk > % WA A7 1T AR JS DED BYEAL | B = KL &AL T
T HM TR RAE & DED & AR M AL ik
FASE S AERR PR FI T2DM & I 1 N BE & R 5 DED
A G RAME,

PTX3 YEN PTX K551, Fe: IR 35 4 i Jiz 17 114 2 2 3
BT, 2 AR AN M B BEAS M W 1 g 0 IR0 J55 5 72 45
AR s B AR AR RS AE SR B b TL-18 0
BEMT A= LT 55 PTX3 Kf ™ Az, PTX3 ]38 o i P38/
NF-«B {5553 i | R RE IR N, fid i 1L-6 1L-8 55
JAE P BRI, IR IR AL LA BT IE 5L, PTX3
FEME PRI AH AL I R 28 v S5 v 2R3, RT fE I 3l IR 4% il
BN BT RERE AT 5 S e IR, I AR, TLR4 2
— ol e K A e LR AR 2R ) A7 A A R A B R 4
Jt 25 B A R A e A v I ek R R A I
NSRS SR T BIFSTUE S, ZE M PRI 11 PN B
IL-6 IL-1B . TNF-a % R 4E K 3% HGMB1 & [, [ B
OIS R UF TLRA/NF —«B 38 1, 42 1 JRE S 07, e itk
PRYR I 5 IR F 451 . T TLR4/NF-«B/NLRP3 {5 53
S G TN DED By &A=t R R R A A 4k
i 18 3 303 HMGB1 Beilt, TLR4 A R Hsz ik 5 2 455 )5
PR A 515 53 1% 4t 7 42 9 DED 9 & A X 3
458G IESSAE DED B TH W h TLR4 /K 5 35 7155
AWFFEA T DED H3K 17 TLR4 281k #4 # 5 fiy A k58—
£, SDF-1 1E Rtk I 1, BB AE 42 F Hp by 20 i L S 40
it 25 G 328 200 G 1) SRS SR T RS IR T 5 CXCR4 454, %
% PI3K-AKT {5538 4% , £ ¥ 2 AF 40 ffd o+ BE il , /- =2 48
JiE S AR AR R T N R K T
W B, SDF-1 K- T 55 1 N i ™ J R A G, $2m 3L
2 508 PR IR O & RE 10 B E R, IR AR B 9T ROR,
SDF— 1 k3 AT B FAE IR M 15 % JOIR AR CXCR4 A+ 5
(0 U SR M R B2 L AP ST 4 SR A B, T2DM &
I B R L3 PTX3  TLR4 SDF -1 4 3 5 T B4
HNEERE  HARJGE DED B by 38 br T o o 2
F L ¥E R W AR G DED & A R B &R L $E7R PTX3 |

x1 T2DM &HANEAFMANEAIME PTX3 #1 TLR4 & SDF-1 K F Lb X%s
21 5 1%k PTX3(ng/mL) TLR4( pg/mL) SDF-1(ng/mL)
T2DM &3 H PB4 120 29.81+4.37 25.00+4.15 7.04+1.06
B ZH 120 24.36+3.86 19.07+3.32 5.82+0.89
! 10.239 12.223 9.656
P <0.001 <0.001 <0.001
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% 2 DED #2%1 N-DED AlGKZER K IMiE PTX3, TLR4,SDF-1 7K FELE &

E =270 DED 41 (n=39) N-DED 4 (n=81) X? P
5 (B, %) 0.042 0.838

5 21(53.8) 42(51.9)

© 18(46.2) 39(48.1)
AR (XEs, %) 58.61£7.25 58.27+7.04 0.246 0.807
T2DM R Fe (X %S ,a) 7.34+1.28 5.67+0.86 8.447 <0.001
B PR (X £S  mo) 13.54+2.41 13.21£2.35 0.715 0.476
FIPBEZS T (IR, %) 3.985 0.136

B T 5(12.8) 21(25.9)

Bt N R 20(51.3) 38(46.9)

T HMNE 14(35.9) 22(27.2)
FAREW (R, %) 3.526 0.060

H 21(53.8) 29(35.8)

g 18(46.2) 52(64.2)
AT (X£S, LogMAR) 0.43+0.09 0.47+0.12 1.845 0.068
IR A1 J (XS , mmHg) 15.67+3.01 15.12+2.86 0.970 0.304
£ L BE (XS | jum) 538.24+61.05 544.38+63.51 0.502 0.616
W45 (X £S , mmHg) 124.67+14.20 121.54+13.58 1.165 0.246
FFK R (X£S , mmHg) 91.05+10.28 88.6429.61 1.258 0.211
HbAlc(X%£S,%) 6.41+0.81 5.88+0.76 3.502 0.001
23 I IS (X S, mmol/1.) 7.25+1.12 6.89+0.96 1.821 0.071
TC(X %S, mmol/L) 5.21x0.77 4.96+0.72 1.742 0.084
TG(X%S ,mmol/L) 1.84+0.31 1.75+0.26 1.667 0.098
HDL-C(X£S , mmol/L) 1.11+0.18 1.18+0.20 1.853 0.066
LDL-C(X%£S ,mmol/L) 2.88+0.47 2.76+0.44 1.369 0.174
FARIK (X£S, min) 24.37+3.57 23.67+3.46 1.027 0.306
FARYI A E (B, %) 5.565 0.062

7 WA B 11 9(23.1) 7(8.6)

FIUERE E Y] O 16(41.0) 32(39.5)

TR % E Y1 1 14(35.9) 42(51.9)
mi R AL B A R (R, % ) 0.034 0.853

I -5 19(48.7) 38(46.9)

V-V 20(51.3) 43(53.1)
BUT(X%S,s) 8.21+1.05 11.32+1.24 13.498 <0.001
PTX3(X%S, ng/mL) 33.93+5.13 27.83+4.01 7.110 <0.001
TLR4(X %S, pg/mL) 28.52+4.87 23.31+3.81 6.394 <0.001
SDF-1(X%S,ng/mL) 7.97+1.19 6.59+1.00 6.649 <0.001

*3 ®nT2DM §HBEHNEEEAREH L DED MEEES R

A B SE Wald X OR 95%CI P
ot -6.215 2.243 7.677 0.002 - 0.002
PTX3 1.103 0.379 8.464 3.012 1.433-6.331 0.004
TLR4 1.053 0.332 10.065 2.867 1.496-5.496 0.002
SDF-1 1.009 0.366 7.601 2.743 1.339-5.620 0.006

%4 ImiE PTX3,TLR4,SDF-1 il T2DM §H BN EEEREFH % DED B ROC &R

Ei=tan HURE (%) Rt (%) WA AUC 95%CI PR <24
PTX3 66.67 85.19 30.72 ng/mL 0.813 0.726-0.900 0.519
TLR4 69.23 80.25 26.65 pg/mL 0.808 0.724-0.892 0.495
SDF-1 82.05 71.60 7.10 ng/mL 0.804 0.717-0.891 0.537
=HBA 82.05 95.06 - 0.933 0.886-0.980 0.771
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