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Abstract: Objective To explore the predictive value of serum fibrinogen-like protein 2 (FGL2) and secre-
ted frizzled related protein 2 (SFRP2) for in-stent restenosis (ISR) in patients with type 2 diabetes mellitus
(T2DM) complicated with acute myocardial infarction (AMID). Methods From June 2022 to August 2024,a
total of 140 patients with T2DM complicated with AMI admitted to the hospital were classified as the T2DM
complicated with AMI group,140 patients were classified as the T2DM group,and 140 healthy individuals who
underwent physical examinations were classified as the control group. Patients were divided into the ISR group
(23 cases) and non-ISR group (117 cases) according to the occurrence of ISR after surgery. Enzyme linked im-
munosorbent assay (ELISA) was used to detect the levels of serum FGL2 and SFRP2. Relative risk analysis

was used to evaluate the effects of different levels of FGL2 and SFRP2 on the occurrence of postoperative ISR
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in these patients. RERI, AP and SI were used to explore the interaction of serum FGL2 and SFRP2 levels on
the occurrence of ISR in patients with T2DM complicated with AMI after surgery. Moreover,receiver operat-
ing characteristic (ROC) curve was used to explore the predictive value of serum FGL2 and SFRP2 levels for
the occurrence of ISR in patients with T2DM complicated with AMI. Results
group,the T2DM group and the T2DM complicated with AMI group had higher serum FGL2 levels (P <<
0.05) and lower serum SFRP2 levels (P <C0. 05). Compared with the T2DM group, the T2DM complicated
with AMI group had higher serum FGL2 levels (P<C0.05) and lower serum SFRP2 levels (P<C0.05). Com-
pared with the non-ISR group,the ISR group had larger number of stents, higher serum FGL2 level, smaller

Compared with the control

main stent diameter and lower serum SFRP2 level (P<C0. 05). The risk of postoperative ISR in these patients
with high levels of serum FGL2 and SFRP2 was 2. 915 (95%CI ;1. 222—6. 957) times and 0. 294 (95%CI ;
0.116—0. 748) times those of patients with low levels,respectively. When serum FGL2 was highly expressed
and serum SFRP2 was lowly expressed, the probability of ISR occurrence in T2DM patients with AMI was
17. 45 times higher than when serum FGL2 was lowly expressed and SFRP2 was highly expressed,and the
synergistic effect was 2. 01 times higher than the sum of the effects produced by the two alone. In T2DM pa-
tients with AMI and high serum FGL2 expression and low SFRP2 expression,47. 00% of ISR occurrence was
caused by the interaction between the two. The area under the curve of the combined prediction of serum
FGL2 and SFRP2 levels for the occurrence of ISR in patients with T2DM complicated with AMI was promi-
nently higher than those of the single prediction (Z mpinaionrcre = 2. 2005 Z o pimation-serpz — 2. 114, P<Z0. 05). Con-
clusion Serum FGL2 level are elevated and serum SFRP2 levels are decreased in patients with T2DM compli-
cated with AMI, and they are related to the occurrence of postoperative ISR. Moreover, serum FGL2 and SFRP2 could
be used as markers for predicting the occurrence of ISR in patients with T2DM complicated with AMI.

fibrinogen-like protein 2; secreted frizzled

Key words: type 2 diabetes mellitus; acute myocardial infarction;

related protein 2; in-stent restenosis

2 BUBE RS (T2DM) & — Bl PEAC I PE B e, FE R, B Tk, A 5K & S % T2DM 4 F
J R AR 35 O B R AR PR ML K S TR R ERd AMI R ILE FGL2 ,SFRP2 /K K % i # ISR & 4
x| KB NE LR O RS LTS T RERR AR R TRIUAN(E.

Mg &It ke . A O SE (AMD & —Fflill 1 BARESA®

TR BB AERE AL S & 0 A B, & S EBOERS L1 R g 2022 4E 6 H E 2024 4 8 AR
ok BHLZE . 3 B ™ A0 LR I 5 AR, i — 20 I E O B BENIA ) 140 ] T2DM A 9 AMI £ % (T2DM 4 Jf

B . AW E L. T2DM & AMI Y fa e &0,
MRTIEIT T2DM &3 AMI A5 HI 5 o0 48 8 AR 3
ik A AR (PCD iz F AR 0] 3k 1) 57 38 3 J€ 1 55 (1 R0
B PCI AR J5 75 5y 1 WO WU 7 5 & A2 3058 D9 1 %8
(ISR) . 45 SR & 3 A B it . IR 20 5 4% fiE

FAHIM A J5 ISR A Mir &Y, 3 T2DM & Jf
AMI BEARTG . FHREAREEN 2(FGL2) &
— B LA AR B I AR RS R T RE Y 2 DI Re R A
EERIIN TR i 0 W1 T 11 AN 7 AN R e 1
I 200 i 55 22 A0 2 3, AT A o o e i e D 2
ik Y56 AL T SF TR TG O otk AR  [R) N AT FE S A AR R
G BE AL T B S T, B 5 RAE RO L o i R
& M AH S A 2 (SFRP2) & — A7 7 20 it 53 240 il
ST ) 4y W B L WF 98 & B SERP2 1] DLy o0 L
P05 A0 LA LR T, 76 22 s I 45 3 0 i & 4 A
ERIT, 8K, 6 F FGL2.SFRP2 7K F7E T2DM &
I AMI B I3 2R E AR ISR & AR 1 ¢ R b

AMI 4D R WFgE x5, Koo 55 83 i, & 57 ], F ¥4
#(53.62+6.15) %, HAIRE: (1) S8 T2DM Fl
AMI L Wb e V1112 5 (O 54 PCT T ARIEIE H A &
PE 697 . HERR AR e . (D U0 4 A2 a0 I F R 8
ZHTHEATIE PCTF AR 5 (2) A S KA W L0 AR
FE AR PR A 5 (3) A7 7E B 5 B I TR B RE B % 5 0 5
() A IR (5) RATE2Z L HIRYTY . k£
1 140 5] T2DM % 4 T2DM 41, Hdh 5B 85 fi], &
55 ], SE 4RI (52. 7946, 08) %, A4 AdRME: (D4
4 T2DM £ Wrks "™ s () R FaE LI K AE . HERR
FRUE: (DA BB s (2) & 0 B i 45 38
e EUIRER AT . Dy BEFE[FNT 140 ) 44 R i B S Okt
MRZH, Hoh 55 84 i, Zc 56 f4i], °F B 4F #% (54. 35+
6.48)% . 3 MR MAER LI, ZF LR IT¥E X
(P>0.05), A, AR LK IEEE
HVE R A HARBEE 27 B 4 B 25 51 25 ik o (f8 3
FHE  2022K-216-01) ,



E M E¥ 4k 2026 4 9 A4 47 %% 18 ¥  Int ] Lab Med,September 2026, Vol. 47,No. 18 ¢ 2191 -

1.2 IGIRBERMLEE W T2DM & JF AMI &35
B AF Y ARCE AR B (BMD AR PO 2 T2DM R
TR BEIEAAL K 2T AR B ] e R R L A SRk
AR R R ER B RERKEERRER.

1.3 % FGL2,SFRP2 /KFEM R4 T2DM &
I AMI ¥ . T2DM B #6112 24 K, R K & IR K624 K
25 WGk I 5 mL, fif FH i IG5 W B 3K 38 CELISA)
K ifL 3% FGL2,SFRP2 /K-, FGL2 i{# &M A E
HEELE A Y (585 CSB-E09569h-1) , SFRP2 i #| &
W H EHEEE A (5 . XY-EH0912).,
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1.5 Siitephb3 R SPSS26. 0 48 it 244k 4 vk 47
Bl oM R o s iR Ry 225
Bl ¢ K4, T BO%ORE R H 01 80l i 4y Rk, >R M
X* a5 5 >R FH AR X e B B2 43 Bt DAl A 8] K P FGL2,
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M s i RO PF i1 B RERIL, AP, SI 2% 4 #r 1l 3%
FGL2,.SFRP2 /K %f T2DM 4 I AMI B # R 5 &
A ISR W22 BAE T 25 1 320 3 TAEFRRIE (ROC) il 46
SHT IS FGL2,SFRP2 /KEXF T2DM 4 3f AMI

H ISR RAEMTMAME. LI P<<0.05 HEFH %I
2 % ES

2.1 341 FGL2.SFRP2 /K- 55X M4 b
i, T2DM 4 F1 T2DM 4 3 AMI 40 1l 3% FGL2 /K F
TFEs (P<20. 05), IfiL i SFRP2 7K F B A% (P <<0. 05),
Ml T2DM 41 e, T2DM & 3 AMI 4 17 FGL2 /K
ST (P << 0. 05), Il i SFRP2 /K F B Ik (P <
0.05), WFE1,

=1 3 A MmiE FGL2,SFRP2 K FELb & (= £ 5)

21 51 n  FGL2(ng/mL) SFRP2(ng/ml.)
popkil 140 134.76+14.22 45.93+6.77

T2DM 41 140 149.53416.01° 39. 8445, 32"
T2DM 4 Jf AMI 41 140 161.8816.64™  34.35+4. 48
F 105. 290 149. 595

P <0.001 <<0.001

T S x R e " P<<0. 05,5 T2DM 41 48, P<C0. 05,

2.2 ISR A FI9E ISR AR 75 kb8 ISR 41348
B RFERTIEISR AP <<0.05), EX R ERET
4k ISR £ (P <C0. 05) , HL W41 78 51 L 4F % . BMI, W A
SR L T2DM i B IR RS A L R TR I
BRAETREE AR OB BRI, 2 5 G
BEX(P>0.05), WE2,

*2 ISR £A#03E ISR AR BRI LB (%)8 v +5]

i H ISR 41 (n=23) JE ISR A (n=117) X%/t P
51 0.087 0.768
% 13(56.52) 70(59. 83)
7 10(43.48) 47(40. 17)
A () 54.27+6. 34 53.4946. 11 0. 556 0.579
BMI(kg/m?) 23,5442, 83 22.8742.56 1.128 0.261
W sl 12(52.17) 45(38. 46) 1.497 0.221
PRI 11(47.83) 49(41. 88) 0.277 0.598
T2DM S5 2 (4F) 8.21+1.05 8.0720. 99 0. 614 0. 540
A5 B L 0.029 0. 866
i EE 9(39.13) 48(41.03)
A iy BE 14(60. 87) 69(58.97)
K9 T AR [E] (h) 5.3740.63 5.1240.58 1.863 0. 065
PAERIE (%) 83.24+9.48 82.37+9.21 0.421 0. 681
9 78 S H 1.867 0.172
ES 3 14(60. 87) 53(45. 30)
LIS 9(39.13) 64(54.70)
R (A4S 2.08+0. 28 1.86=+0.23 4. 041 <<0. 001
FEZHREARA (mm) 3.08=+0.35 3.4740. 38 4.555 <<0. 001
F LK E (mm) 25.98+2. 94 25.09+2.75 1.403 0.163
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B 59E ISR 4 L ISR 4 I FGL2 W& T E .,
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=3 ISR A F1dE ISR A M & FGL2,SFRP2 K F
bE % (x +5,ng/mL)

451 n FGL2 SFRP2
ISR 41 23 185.97419. 82 28.5143.78
4 ISR 41 117 157.15+16. 02 35.50+4. 62
t 7.573 6. 815
P <0. 001 <0. 001
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AMI # # ISR ¥ Wi /9 41 X & B B 20 o LA I 3
FGL2,SFRP2 % (& 7K - 1) - 548 A SR L %l 434 8 7K
SRR K P, A X AE B R A5 R o, I FGL2,
SFRP2 &K T2DM 4 Jf AMI 83 ISR & 4 1Y X
S o B R K BB R 2. 915(95% CI 2 1. 222 ~
6.957) f%.0. 294 (95% CI: 0. 116 ~ 0. 748) f%. L
4,
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SFRP2 fik 3k (<< 34. 35 ng/mL), 45 R 8 /~, 7
FGL2 43k H SFRP2 {RE A 1 8 & ISR & 4= K
R fe s (OR =17.45,95%CI:2. 11~144. 11) , H & /E
MR L FGL2 ik % 35 H SFRP2 i & ik # 0 17.45
B JE HA R A T Y 8. 26 %5 FGL2 5 SFRP2 WU
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THAEHE RS SR, =& SI A 2. 01, RERT i
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THEBA WM T2DM &3 AMI B # ISR &4 1Y #h
LR WA CAUC) 20510 0. 803.0. 806,0. 927, H 3%
BEA T T2DM 4 3F AMI B3 ISR k&4 AUC
FE T FGL2 ,SFRP2 7KF B W (Z g v =
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x4 AEIiE FGL2.SFRP2 7k 3t T2DM &3 AMI £ ISR XU BB M0 ()

EiE 7N ISR(n=23) JE ISR(n=117) RR 95%CI x* P
FGL2 2.915 1.222~6. 957 6.678 0.010

7K 17 52

KK 6 65
SFRP2 0.294 0.116~0. 748 7.932 0. 005

= 7K 5 63

AR 18 54

x£5 Mmi&F FGL2.SFRP2 /K EXt T2DM &3 AMI £F ISR £ £ W F &

i H REE D RSO0 AW AUC 95%CI EARZ
FGL2 78. 26 71.79 169. 80 ng/mL 0. 803 0. 705~0. 900 0.501
SFRP2 73.91 80. 34 31.95 ng/mL 0. 806 0.706~0. 906 0.543
THRBA 91. 30 88.03 — 0.927 0.877~0.978 0.793
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