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TyG)X}5& 029 (coronary heart disease, CHD)4 32205 FRJ% (type 2 diabetes mellitus, T2DM) 85 &
RZ B2 7R B KA\ (percutaneous coronary intervention, PCI)A j& 3EZ iy # 0 VUBESE B TN E - 7
B EBESHT20204E1 5 £2023F 1 A HRAEE B ARFEH B E R #Z PCIRE T #5864 CHD & 3
T2DMEEWIEREER, X RERTARSHETHFCFRIERGEOIEFRRERR. RERAERTREE
B L UUEESE, ¥ EE 2 A AR S A O (n = 115) R IEBdr i DV EA (n = 471) . WA BH TR
BABITEF R ; KA Bootstrap E A (EH#iF 1000¢X) K IEROCHI £ AUCK 95% B A5 X [8] PARHIE
RiFa e FRGABLIILE A (HbAL) N RIEIR . SR £ B & Cox il RS B IR MR G &
AT OISR GERRER, 2H]%2 R & LIERFE (receiver operating characteristic, ROC) i £k 3
THE #£2 T i A (area under the curve, AUC), ¥ffiLp(a). TyGFEErsim K BARIIX ARE LB Ayt O
BRI TRM AR - 558 IEBAr PO A B E N Lp(a)/KF. TyGHREY EE /T LIER M4 (3YP<0.05),
TP B R VT R LB EZER(P=1.000). £ & Coxla| 1347 B2, HLp(a)7KF(HR = 3.240,
95% CI: 2.237~4.692, P < 0.05)F & TyG& £ (HR = 3.330, 95% CI: 2.297~4.829, P < 0.001) 2CHD & 3f
T2DME RPCIR G R A Bt L UBEFER ML ER A R; FNELp)BEEHETYGEHNEERE R
A JE B A i O FLRE BE K XS B 7 (HR = 13.380, 95% CI: 6.578~27.213,P < 0.001) . ROCEH &7 B,
Lp(a). TyGIe¥ K —EHBAAHAIMAUCSH H1250.626, 0.657, 0.727. TyGIEEHAUC (0.657)EEHT
HbA1c (0.538) (Z = 4.290, P < 0.001). ZBootstrap 1000/X EHFELAF, Lp(a)FTyGHEEB:SHEFE
¥IAUCH0.637 (95% CI: 0.575~0.701), IRp-HEFREH RIEF. 45ik: Lp(a). TyGIE#5CHD & FHT2DM
BEEHRPCREI B OISR REREMR, B FRERN KUK EERTE—RER £
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Abstract

Objective: To explore the predictive value of lipoprotein(a) (Lp(a)) combined with the triglyceride-
glucose (TyG) index for non-fatal myocardial infarction after the first percutaneous coronary inter-
vention (PCI) in patients with coronary heart disease (CHD) with type 2 diabetes mellitus (T2DM).
Methods: A retrospective analysis was conducted on the clinical data of 586 patients with CHD com-
plicated by T2DM who underwent PCI for the first time at Qingdao University Hospital between Jan-
uary 2020 and January 2023. Patients were followed up postoperatively, and the occurrence of non-
fatal myocardial infarction was recorded. Patients were categorized into a non-fatal MI group (n =
115) and a non-fatal MI-free group (n = 471) based on postoperative non-fatal MI occurrence. The
use of high-intensity statins was compared between the two groups. Bootstrap resampling (1000
resamples) was employed to correct the AUC and 95% confidence interval of the receiver operating
characteristic (ROC) curve to validate model stability. Glycated hemoglobin (HbA1c) was included
as a control indicator. Multivariate Cox proportional hazards regression analysis was performed to
identify risk factors for postoperative non-fatal myocardial infarction. ROC curves were plotted, and
the area under the curve (AUC) was calculated to evaluate the predictive performance of Lp(a) and
TyG index, both individually and in combination, for postoperative non-fatal myocardial infarction.
Results: Patients in the non-fatal myocardial infarction group exhibited significantly higher Lp(a)
levels and TyG indices compared to the non-non-fatal group (both P < 0.05), while there was no
significant difference in the use of intensive statins between the two groups (P = 1.000). Multivariate
Cox regression analysis revealed that elevated Lp(a) levels (HR = 3.240, 95% CI: 2.237~4.692, P <
0.05) and high TyG index (HR = 3.330, 95% CI: 2.297~4.829, P < 0.001) were independent risk fac-
tors for non-fatal myocardial infarction after initial PCI in patients with CHD and T2DM, while pa-
tients with both elevated Lp(a) and high TyG index exhibited the highest risk of postoperative non-
fatal myocardial infarction (HR = 13.380, 95% CI: 6.578~27.213, P < 0.001). ROC curve analysis re-
vealed AUC values of 0.626, 0.657, and 0.727 for Lp(a), TyG index, and the combined model, respec-
tively. The TyG index AUC (0.657) was significantly higher than those of glycated hemoglobin (HbA1c)
(0.538) (Z = 4.290, P < 0.001). Bootstrap resampling (n = 1000) validated the combined Lp(a) and
TyG index model with a mean AUC of 0.637 (95% CI: 0.575~0.701), indicating good model stability.
Conclusions: Lp(a) and TyG index are significantly correlated with the occurrence of non-fatal my-
ocardial infarction in patients with CHD and T2DM after their first PCI procedure. The predictive per-
formance of their combined detection is superior to that of either index alone. The model’s stability
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has been verified through Bootstrap analysis, indicating that it can serve as an effective predictor
of non-fatal myocardial infarction after the procedure.
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1. 3]

je 027 (coronary heart disease, CHD)5 2 AL # JR 9 (type 2 diabetes mellitus, T2DM)#4) /& ™ & f& 4 BR
AAMERE R E RS PESF[1]. CHD LLTAR SN KR ALy 3 B EE AR, & S ECOIUEIZE., O ) 55 55
O IMEAN RFH EZF 1], T2DM M2 —Fh DU & Pt (insulin resistance, IR)FI/ELHE & 2 73 A 2
NRFIER S AR B [2]. = SRR EY), WHEAER, TERCEYEIEIA[3]. WAT R ¥ EdE 2R, T2DM
BFRAE CHD MR R AR = 2~4 £, HILO M F4 R AR T REZET &3], mil
B R B AT R AL AR SO RS I FIR B T T2DM 535 038 20 Jk S A9 T8 A 23 22 P 340 A 2
BLflt, AL R oW R A A T ORI R, PR TR R 2 (3] [4]. ERltk, XF CHD &3 T2DM
1% — e fa NBEREAT RS HE B AR VA 5 B B, B A EE B I PR S

2 [z AR E kA N R JT (percutaneous coronary intervention, PCI)2 H 1 & CHD 34 RS ik L if «
GEfR BRI £ LS BT B(5]. AR, BIERGTh S PCI, ¥ &, UHEGIF T2 DM #, R
Je A TR W B4 S 28 P P | R B P O VR FE S5 7E P 119 2 AN (RO I 4 AR [5] - BRI, 4R 28
(58 ) A= 2 4R b LR fa R, o TR G A . S TS 2 ¢ E 2, IREE A (a) (Lipo-
protein(a), Lp(a))VE N —Fhpik (iR 2 11, 75O LB B0 P 47 V5 B 21 £ € 6] . W 9T 27, Si7K-T 1 Lp(a)
S & FE R KRBT E[T]. Ah, TyG &% (triglyceride-glucose index)/F A — N7 M AR i 4 A 1iE
PR FEAR, BEOE ML IR IRAS, I 4F ROk i 22 b A I FH 100 10 A5 07 1 XU VAl R [8] [9]. RS A AT
FidRH Lp@@)M TyG a4 O A FAF 2 RIS, (H 3 BE N T PCl ARG IES 140 WK SE ) 751
B T2t — PR [10].

BT LR 5, AHFR S ERARN Lp)BEar TyG 8 Hont it O 4 37 2 B0 JRI% H 2 1 T4 5Z PCI
WITIE, RAEFESA O NURESE R TR E . S8 [ HTIG IR Bk, B A S R R A i R
febr 5%, JFie HZ N K ENAA 5 5280 TAEREM L 0T, BEHH Lpa)s TyG HREGZE G NI
BEAJE IS O NUEZE S R R 2, Rk — 20 PPl = s S IS N R T R RE . B L R
A NI R SR ARG A St B AR ) R T SR SR LT . S B A A iR B 5%
WllE, M Bhf1Ek3 CHD &9 T2DM B K WIHiUs .-

2. WEMGE
2.1 ARMNRESH4E

ARHIFE g G R AR 9. B 2020 4F 1 H %8 2023 4F 1 H 5 5 K5 M & B2 Bt &7 252 PCI
BT ) CHD &7 T2DM ¥

][l
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WEFNFEINSRIE: (1) Fh =18 9 (2) 2 BRI IZWIINA[11]; (3) Je-LoRiZ Wl : ek Lo LA
AIRBIKGE R or 132281 UL ERRRBI K S B2 B BRAE > 50% A2 WbrdE[12]; (4) &
KRHEAT PCLIGYT, IR TR %

FEERbRE: (1) HEBR™ EIF T DR i) B (2) HERREBIEME S (3) HERREEL TR R R
WA @MEF; (8) HEBRIELTORMR I =B A2 SR IR ) s (5) HFRR™ B M R G b S &
SRR, (6) HEBRRUIEE .

i BE AR E RO A AN TR, LRSIk g seitiE . G R iR 2
YU ERARREE RO RN, HFESRAREICER E B RS, UL H IEITAL I E R A 2
PeAERE L o X ARSI K B 7 SOEFAAG B S n B AR AT > T0% A A2 ML EAT A NALEE, 368 2 S
TRAZ B R Gy A NSNS, LS A ER IR N, AEAEBC I AT AR SR M A AL B . BT (8 23%
AT ARIT FENGY VS

AW FETH SRR ER R R
T FTA M EHREINE S, T B E R

2.2. GRHERR

FELRfEbR: BEE X PClI RSB OIESER R AT . 2SI (RO IUESEE H &
S(EEVURR, 2018 4E)) [13].

2.3. BRRESHILAZE
SIS 5 ML 5 RGO S MR VR, B 1, Gensini P40 577 S AN AEMPRI 2 1.

pil

FAZ I UE(IE FALHES . QYFYWZLL30893), Xl % [nl i 4 it
A &

%
N
=

pul

Table 1. Classification and specific content of patient data
=1 BEYEANSLRAKAS

PR BERINA R

ANAG%E R MG RO FRE. W sE . S s, B . SR . IS 2518 R (BT HE ARt
BEAE & FAE VT =40 mo/ERaFARABIT =20 mg. PCSKO #IHI7)). BEWEZME . 0 y5EsE . 185 IFHi (CKD)
MNEMEEER G, RE, FERBEBMI). W4hE. FFikE. OX

1. Mfg4sTi: 2SR, Hwm=E(TG). BEE EE(TC). K25 E g8 ANEEEE(LDL). &% & g
FEAEEEEMHDL). HAGE A Al (Apo Al). #HE%E A B (Apo B). Lp(a)

2. MWL AMRHEE. Pk A, RO BT R ML E A /MR
T4

3. LB : WESE A DUERVEES R TEF(CK-MB)

4. 'Fohge: JRER. WEF. R

5. fFTheE: RAHEMALT). AEEEMAST). BHIE. AEA

6. HAtbrEY: B E A (HbALS). C RMEM(CRP). F4EEAK. D-— Rk
DEFEAERYE  AO0BENELAD). EOEFFKABNZ(LVDD). =S (IVSTD). 720 =5 M5 #(LVEF)
ERGER TR AF TR, =R SR, CEMARE. B KEE. Gensini W4

1. YUl /MR 25 B RIUCAR, WSIMRAR 25, SMAS T . B i

2. [EEZy: B Rz F5IEIE AT FI(CCB). I Bk R AL B H177 (ACEI)

I 5K K2 AR RS H 7 (ARB)

3. URAEZ: MVTIS. R CFEALER AL HVA I R 9 HHIFI(PCSKOI). fKHTZAF

4 PEWEZG: BREER. DR

5. FPRF: WRIEK. RN

A A

BEAR)F LRI IL KB . BHEERETORBE DG . IRREV HEATRE YT, BEVIE RO PCL ARG Hi B
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H, BEUIZ R 2025 4F 1 A 1 HEEIES OIS K EH, AR KA 35.58 A H (JE
0.47~60.90 ™ H).

24. GFERE

5 1R FH SPSS26.0 Zi il 3/l R 1B 5 (4.5.2 fRA). XHiZE4LAF &3 1T Shapiro-Wilk 1E A HAG K,
PSR f R AR A B (MU AL ) R s, AL BEECR ) Mann-Whitney U £556. PUZH R ELECR T Kruskal-
Wallis H #5465 . 73 248 & DU (%) R . AL sk DUZH (A1 22 55oR F 2 K50 F0 Fisher FEAAAGIG . SRR
Cox [El VA 43 M It v 76 T f5 R IR 26, I P < 0.05 FAR RGN N 2 K 3 Cox LU XU [T BE AL, A% IE VR %
IZ 54 Lp(@)fl TyG FREO JES i M O IUBESE R A Sz sg e Je — 38 2 AR RAEFE . PR, mif
JE\ mRIMAE . O J 380 =3O HHT A b, #E—BVE Lp(a). TyG A IHLBA 5 AR Eum M O LR
Y2 R R A 2 KBk BRI R A e v, SR R 1B 5 pROC Al boot fi#4T Bootstrap = fli4¥:14(1000 /X)
K IE ROC HHZE M AUC J 95% B 15 [X Al 49N HbAlc 1E %t BIEHR, XTEE TyG Fe¥m i 2ihs. 2
SA#H TAERHME(ROC) I Zk, 1FAh Lp(a). TyG fa# e —#BRG MTNAME, FFHHE Youden 5507 i fi
FERWTE, TSN R R BUE AR B . BT RIS A XA, P < 0.05 #E N A it 2= k.

3. R
3.1. PANANBRIELRAFE

O PRI LA BB s IR M O U ST 25 B LB . TG Lp(a)s TyG f8¥0K T 8% 5 T4k
Stk O WUBAEAL, TR MR /2 TR BRI DT AR o b S R T AR S A v O U S, %

S G (P < 0.05). Hih Lp(a). TyG. TG 4% Fik i E KT P < 0.001). Efkk:Z4:
TEECIRSE R W 2.

Table 2. Comparison of baseline characteristics between the non-fatal myocardial infarction group and the non-fatal myocar-
dial infarction-free group

=2 EH A OEE S TIE R A M O AR SE LA B AFIELL AT

A FeAEE A MO IUE BE JEE i O WU T ZIt P fH

N 471 115
FRILAE, n (%) 160 (34.0) 54 (47.0) 6.724 0.010
A5 IMKE, mmol/L 7.58 (6.37, 9.88) 8.47 (6.79, 11.24) -2.723 0.006
TG, mmol/L 1.50 (1.09, 2.27) 1.96 (1.49, 3.07) ~5.297 <0.001
Lp(a), mg/L 173.00 (88.00, 334.00) 308.00 (124.00, 494.20) ~4.198 <0.001
TYG 9.15 (8.70, 9.66) 9.61 (9.04, 10.15) ~5.226 <0.001
FFEFHE, n (%) 53 (11.3) 21(18.3) 4.115 0.043
H BERT S TLARAEH, n (%) 385 (81.7) 105 (91.3) 6.171 0.013

Lp(a), ME&EH@); TyG, Hih=MWs - WaEHEHEL: TG, Hibh=P.

Lp(a)fmA:#k bty 301 mg/L, 1M TyG s fE#kWi{i >y 10.10. #4E Lp(a)im EAMWTE 73 AP 4L, 1K Lp(a)
4H(Lp(a) <301 mg/L, n = 390)F17% Lp(a)2H(Lp(a) > 301 mg/L, n = 196). R¥E TyG fefEak it 20 M4, 1K
TyG 4H(TyG < 10.10, n = 469)F1 7 TyG 41(TyG > 10.10, n = 117). &k#E Lp(a)Fl TyG FEEUK K1 78 %4 %
SRV (B G 4), 11 MK Lp(@)Zl + & TyG 41(n=320). 41 2 N1 Lp(@)4l + & TyG #l(n=149).
4 3 N Lp(a)4l + 1k TyG 4H(n=70). 44 A Lp@@)4l + &5 TyG H(n = 47). VUL [A) LR L 2
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%, PERI. RS MUAE AR IS IR MRREZG . I A P LU 1E DU ZH 1R 4 A 2 S A i R XL () P
<0.05). PUZLiFE R LR 2 B3 Goit 27 L (3 P < 0.05), Frft Lp(a)fl TyG 411 % 5 B A s s S it
27 L (P <0.001). VYRR A O HUIFE R A R, 2 RA G248 X (P <0.001), HZA 48
PO U FE R A e f . LA e SR 3% 3.

Table 3. Comparison of baseline characteristics for non-fatal myocardial infarction in PCI patients in the Lp(a) and TyG com-

bined grou
=3 Ep(a)p\ TyG K& 57 4RRY PCI KRG B E B a1 DAL B FHIEEE R
Bl 41 412 413 41 4 FIKIZ Pl
FW, B 65.00 (59.00, 70.00)  67.00 (59.00, 72.00)  61.50 (55.00, 68.25)  65.00 (59.00, 70.00) 110.071 0.018
P51, n (%) 17.150  0.001
T 210 (65.6) 78 (52.3) 39 (55.7) 18 (38.3)
7k 110 (34.4) 71 (47.7) 31 (44.3) 29 (61.7)
=R IMAE, n (%) 66 (20.6) 38 (25.5) 65 (92.9) 45 (95.7) 209.622 <0.001
BMI, kg/m? 25.39 (23.67,27.67)  25.40 (23.41,27.14)  26.21 (24.56,29.56)  25.59 (24.03,27.47) 12.205 0.007
ZREMFE, mmol/L  7.20 (6.32, 9.07) 7.30 (5.77, 8.67) 11.23 (9.35, 13.62) 11.03 (9.65,13.44)  145.374 <0.001
PEILMLT &S, % 7.50 (6.80, 8.60) 7.50 (6.70, 8.55) 8.75 (8.08, 9.83) 9.30(8.10,10.50)  68.271 <0.001
Huh =8, mmol/L  1.42(1.08,1.88) 1.39 (1.07, 1.80) 3.61 (2.89, 5.42) 3.11(2.56,3.72)  231.702 <0.001
JMJHE R, mmol/L  4.31(3.60,5.11) 4.47 (3.78,5.32) 4.71 (4.08, 5.80) 482(4.13,6.10)  17.588 0.001
HIGEA B, gL 0.82 (0.67, 0.98) 0.88 (0.72, 1.05) 0.92 (0.80, 1.08) 0.94 (0.74,1.15)  17.043  0.001
Lp(a), mg/L 124.15 (69.25, 193.08) 514.00 (374.15, 745.00) 98.50 (48.25, 152.20) 466.00 (334.00, 655.10) 394.517 <0.001
TyG 9.05 (8.66, 9.42) 9.01 (8.65, 9.32) 10.34 (10.16,10.63)  10.17 (10.13,10.33) 281.552 <0.001
CRP, mg/L 0.79 (0.50, 3.98) 1.80 (0.54, 6.22) 1.50 (0.50, 3.81) 2.17(0.50,5.96)  14.561 0.002
JRE %, mmol/L 5.70 (4.70, 6.98) 6.23 (5.21, 7.85) 5.92 (4.90, 7.40) 6.60 (5.22,8.75)  13.416 0.004
MJHZZE, umol/L  15.62 (11.51,19.40)  13.50 (10.04,18.45)  11.59 (9.22, 19.00) 11.00 (8.80,14.70)  28.153 <0.001
MmZE A, g/L 141.00 (131.00, 153.00)137.00 (121.50, 145.00) 139.50 (131.00, 149.25) 135.00 (123.00, 143.00) 18.118 <0.001
FHERAK, gL 3.14 (2.66, 3.60) 3.44 (2.89, 4.07) 3.09 (2.59, 3.54) 3.22(2.77,389)  16.157 0.001
D — %k, ng/mL 280.00 (190.00, 390.00)340.00 (260.00, 430.00) 320.00 (170.00, 370.00) 270.00 (190.00, 400.00) 16.869  0.001
Gensini ¥4 47.00 (32.00, 69.00)  52.00 (31.50, 79.00)  58.00 (43.50, 83.25)  55.00 (40.00, 94.00) 10.208 0.017
HBEHZ, n (%)
W A i 63 (19.7) 47 (31.5) 16 (22.9) 11 (23.4) 7.990  0.046
F R ek 24 262 (81.9) 120 (80.5) 66 (94.3) 45 (95.7) 12.816  0.005
i B 18 (5.6) 10 (6.7) 3(4.3) 9 (19.1) 9.721  0.017
Aesar bk fE, n (%) 26 (8.1) 41 (27.5) 23(32.9) 25 (53.2) 74.056  <0.001

H1: K Lp@)4H + MK TyG 4H; 4H2: Kk Lp@@4l + = TyG4H; 41 3: & Lp@ + 1% TyG 4; 4 4: & Lp@4l +
mTyG 4. BMI, 1EEIE%: Lp@), IEEHA@):; TyG, Hil=Ms - #4&MEES: CRP, C RMEH.

3.2. ZERSH Lp(a)s TyC RHIKA SIER A LA IR XS
Lp(a)-TyG KBk & HAF B UL 22 K 3R Cox | #r 45 R 8K, & Lp(a)ZK-T-(HR = 3.226,
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P < 0.05) A1 TyG (HR = 3.241, P < 0.05)/2 AR & P O UUBEZE A0 7 UG R 2, BV 45 1 B =] DG AR S5 K VR
FRN R (A 3), KB EA G2 (P <0.05). BEADAoHrER, FEIEARE Lp@)fE TyG 1
& A AR S A U AE KUK B 5 (HR = 8.390, P < 0.05). Lp(a)5 TyG fAfE R EMRVEM, — &I
I, ARSI O VA BT XK 378 5 T B — 4B AR T 4 . PR T IR R R (Y 2 BIRER 3), BES 4 HR
T FRE&ESs, $oRhESCHCRE RIFMARENE. BRGS0 % 4.

A H SRS A e O UBESE I 2 I 3 WA i i 5 R R, (e Wdldh, 42, 43, 44 kAR
At ORI B Em TH1IMHR Y >1, P<0.05). 44 A&, Wl Lp@)M TyG [FIF+s
B IR RS A O WU ZE RS, JE BASZAEES . B, mis . SARIUEE . O 1550 . = 30 ARIX
SE[R R . ARG R I 5.

Table 4. Multivariate Cox regression analysis of Lp(a), TyG, and their combination with non-fatal myocardial infarction
4. Lp(a), TyG REKASIER &S UAIERANZER Cox BYF5TH

R 1 FEAY 2 R 3
A

HR 95% CI P& HR 95% CI P& HR 95% CI P&
Lp(@ 1.001 1.001~1.002 <0.001 1.001 1.001~1.002 <0.001 1.001 1.001~1.002 <0.001

Lp(a) fkLp@#l =% % 2%
F Lp(@)Zl 3.226 2.228~4.671 <0.001 3.226 2.228~4.671 <0.001 3.240 2.237~4.692 <0.001
TyG  1.680 1.352~2.088 <0.001 1.680 1.352~2.088 <0.001 1.720 1.388~2.132 <0.001

TyG RTyG 4 =% S %
= TyG 40 3.241 2.237~4.696 <0.001 3.242 2.237~4.696 <0.001 3.330 2.297~4.829 <0.001

1 e =3 5% 2%
402 4124 2.522~6.746 <0.001 4.237 2.590~6.932 <0.001 4.319 2.639~7.070 <0.001

P&

403  4.640 2.647~8.133 <0.001 7.152 3.571~14.328 <0.001 7.315 3.686~14.516 <0.001
44  8.390 4.843~14.535 <0.001 13.503 6.590~27.665 <0.001 13.380 6.578~27.213 <0.001
P for trend <0.001 <0.001 <0.001

M1 K Lp@)4 + MK TyG 4l; H2: {KLp@)4d + = TyG4A; 43: & Lp@d + K TyG 4l; 414: & Lp@4l +
i TyG . B8 1. RIFEE, B8 2. B T mlR e, AR 3. B RIRMAE . LR MAEA. 72 E TR,
=3O, BTEIICAR. Lp(a), MEEE@): TyG, HM=M - WEMEL: HR, REL; ClI, EEXIN,

Table 5. Multivariate subgroup analysis of Lp(a) and TyG combined stratification with nonfatal myocardial infarction

F 5. Lp(@). TyGHKADESIEH ORI Z EZT AN

- H2vséH 1 H3vsd 1 HavsH1
HR 95% ClI Pl HR 95% ClI P HR 95% ClI Pl
R
<65%  3.974 1.858~8.500 <0.001 10.567 4.141~26.963 <0.001 39.825 13.256~119.646  <0.001
>65% 4369  2.279~8.376 <0.001 5971 2570~13.870 <0.001 5.879 2.608~13.250  <0.001
51
St 4547  2.433-8.496 <0.001 10.602 3.970~28.308 <0.001 34.450 11.294~105.087  <0.001
#4346  1.901~9.935 <0.001 7.034 2.822~17.536 <0.001 7.714  3.234~18.402  <0.001
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4.846 2.726~8.614 <0.001  4.460 2.298~8.657 <0.001 5.907 2.937~11.880 <0.001
2.284  0.850~6.135 0.101 4222  1.431~12.456 0.009 13.087 5.139~33.327 <0.001

20.746 2.654~162.152 0.004 24.296 3.260~181.058 0.002 43.900 5.926~325.192 <0.001
3.467 2.045~5.876 <0.001 6.192  1.868~20.523 0.003 21.605 5.088~91.731 <0.001

0 13
& 9.814 2.527~38.117 0.001 7.543  0.672~84.648 0.101 331.454 17.222~6378.996 <0.001
% 3.847  2.258~6556 <0.001 5.494  3.062~9,859 <0.001 8.237  4.556~14.891  <0.001
=X

= 4.642 2.431~8.863 <0.001 4.634 2.177~9.863 <0.001 6.962 3.357~14.437 <0.001
3 3.522 1.628~7.618  0.001 4911  2.120~11.374 <0.001 14.142 6.095~32.816 <0.001

WA AT T R IAE . S HLLER . MR A AT 30N, FTE L. HR, XUSt; CI, BfFIXTH.

3.3.Lp(@)s TyG REEA&MIER S OERTUNMNE

ROC Mk #r i, Lp(a). TyG A HIKA MUl 191 f5 B BU At 73 5l 9 57.4%. 42.6%. 77.4%, w1t
I3 HIN 72.4%. 85.4%. 62.4%; Lp(a) (AUC =0.626, P <0.001). TyG (AUC =0.657, P <0.001) x5
A PO WUEEZEI A uvt 5 T, (HEp s miillae /AR Lp(a)s TyG BX& Pk, AUC #27+
(AUC = 0.727, P <0.001), ixZ|H&&Tiilisiae, HEREaE, KU Lp). TyG KEKG /- AT JESam O
WA B R AR B — e TN, P A o AL TN 8 5 . HbALe st Al 8o O LRE 5ETC
Giilop i s . TyG #5830 AUC 4 0.657, HbAIlc ff) AUC & 0.538, Z #56 B /n# AUC 57
AEit 5 E (2 =4.290, P <0.001)#27~ TyG FREE A 5 AEE dr PE OB 7 H LT HbALe. JFAREE RN,

% 6. K 1.
1.0
J
—
B o
0.8
y
0.6 y—’_j
% ' B £ R
B
0.4 = Lp(a)
i — TyG
gH — BA
0.2 r — BELR
0.0
0.0 0.2 0.4 0.6 0.8 1.0

1- 4R
ROC, S REFIAEFHMEMEZL; Lp@), MaEH@); TyG, Hh=MHs - FE a4,

Figure 1. ROC curve evaluating the predictive value of Lp(a), TyG, and their combination for non-fatal myocardial infarction

[ 1. ROC HiZLiTfl Lp(a), TyG REIKA IR A 14O AEFE B FUNN &
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Table 6. ROC curve evaluation of Lp(a), TyG, and their combined predictive value for non-fatal myocardial infarction com-
pared to HbAlc
Fz 6. ROC BiZki¥fk Lp(a), TyG REBES HbAlc 3TAEBa 4L AAESE BTN &

B HE  AUC 95% ClI P 1A UK ¥t Z {H(TyG vs HbALc) P 1H(Z 1&5)

Lp(a) 301mg/L 0.626 0.568~0.684 <0.001 0.574 0.724

TyG 10.10  0.657 0.604~0.710  <0.001 0.426 0.854 4.290 <0.001
P& A - 0.727 0.674~0.780  <0.001 0.774 0.624

HbAlc 6.45% 0538 0.482~0.593  0.208 0.939 0.149

ROC, ZiXHHAFRHERZE: Lp(a), NEEA@): TyG, Hl=ME - #WAENEE: AUC, g FmBl; CI, BEXH.

3.4. HEERREMYLHIE

H%E Lp(a)Btd TyG $REMMIR, JL ROC #h£k R f(AUC)H 0.638, £ Bootstrap 1000 It H HiE
K IEJG, BAESFH AUC A 0.637 (95% Cl: 0.575~0.701), 5 J#H AUC JeA—5, HoRR A8 B & it i
G, REERE. BARE 2.

ROC Curve with Bootstrap AUC (1000 resamples)

1.0+

0.8
2 0.6
=
‘@
C
o}
» 04—

Bootstrap AUC (Mean): 0.637
95% Cl: [0.575, 0.701]
0.2
0.0
I I I
1.0 0.5 0.0
Specificity

ROC, ZiAFHIRIEFFMEML; AUC, Sensitivity; BURE; Specificity, #757%; 95% Cl, 95%E {5 X[H],

Figure 2. Bootstrap-corrected ROC curve of the combined model
& 2. BX&1EEAY Bootstrap #:1E ROC phiZk

4. ¥1ig

CHD & Jf T2DM B #ELEM I #3Z PCI 5, A FEA RO M FH(MACE) & fa AR, HrpaEs
i P o JUUATE B of £ 2 320 11 A Vi T 1 15 TR ) 7L T S MR T S 3 [14] . AR G RS A B 12k i AN TEAR S5
RS I TN RE A R, Rk, PRTREE 2RI TR A MR AR AR B, T SEIURE M RS 2 2
5 R A O E T [15] [16]. AHF T B EPEBA S 7381 KB, Lp(a)5 TyG 18%0/& CHD &7 T2DM
B K PCI A5 AR A O WU ZE A ST fE B R 32, H = B A R ml gk — B3R T T e

KRR TR, R RAEFESGHEOIRIZENEE, K Lp)s TyG fREUK P EE R TR KA
FFE (I P < 0.05). ZHE Cox LI [HIH 7 #ridk—iESE, Lp(a). TyG fe#i &k —HBEGMA S
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MR, i

CHD &Jf T2DM HEE X PCl RJGIEEr QOIS R A B M OE, HiE Lp(a)/KF(HR = 3.240, 95%
Cl: 2.237~4.692, P < 0.05)#175 TyG #5%(HR = 3.330, 95% ClI: 2.297~4.829, P < 0.001)#4 A3E & iy P Lo LR
FERA RIS fER R R, X — RKIUCNIEIR B PSSR A T 3 S B s . IR TTIESE, Lp(a) 2 3hfik
SRR AR AL 1 o 107 997 (ASCVD) A% 0o AU IR 36 o Lp(R) 7K SF T i 45 i 60 P o JUASE 0 IR 184 1 ¥ 25 A 5
[17]1[18]. Lp(a)isksh ks REmsqu e 3 296 T 5 LDL MRS M, SUiR T s:, HHLSIREA
(a) (apo(a)) sy P55 (1) Kringle 1V-2 EE P AR J5 K 20E 2k MR T IR AR, 201 i o sk
Je 5AFEA[19]. IR, TyG f83U/E MR ML IR AT FEBAFEPR, 50 MU TS 1 ORI O bk 2 U 7
HESE[20] [21]- =T+ E T2DM A BEIRTHEPERT 278 R I, TyG 83071 M5 MACE & A4 KUK IEAH ¢ [22].
TyG fREUEN IR T Zpbr &4, PIaE I AU 2500 51 K M D e e, RIS 0 K 98 0 16 % sk R A
Fase Sk 8 [8] [23] [24]. AWFF#E—F B, TyG #a%H) AUC (0.657)%% =T HbAlc (0.538) (Z =
4.290, P < 0.001), F&/RILAETIMIA J5 BB PO WU BE 7 TH 1 BREL T A G B FE i . 38 MAS IR 22
K525 PCI AR JE JEE i th NSRRI R A, X A BEA AR P R8s B 44 7 B A4

ATt —BIESE, Lp(a)s TyG A0S TN PCl A J& AR S0y P O LAE BT 1) T R R A 1 o —
fabr, Lp(a). TyG $BE0 L ILECA TS Y1 AUC 4358 0.626. 0.657. 0.727, ARl i 8 # JE 8 dr
PR URE & A UK T 8.390 fi5(P < 0.05), H ROC #h4k FHifR 2w T —$645. Ik4h, £ Bootstrap
1000 R EAMAEIGIE, Lp(a)t5 TyG e Bk &1 84 (1)°F- 35 AUC 2y 0.637 (95% CI: 0.575~0.701), &/ il
TEPERUF o B A WhR S AL RE S Lo I A AR B RE— 4R R, T B A U T 2 0 B o R A A 5 R B 2
PTG A R A K5 B, BRTHRI A A it . MR ERMLEIR S, AR EER: Lp(a)
2 LI I A1 3 0 oA A R L R I AR T2 S I XU, TG i 5 36 i AR 35 L TBOK 58 i S B [24] [25]» it i
FHPTAT Y58 Lp(a) A B IR BT Hemi 2L, 17 Lp(a) vl ¥ E Vg B A E R 7, 5 TyG 48405
SR 5 B 7 TR A BT S RE 2B AR, 3K A I A A ) TN 25K e B (1 % 0 SR R [25] [26]

i LRTR, AFFREM, Lp@)5 TyG 850 T1E NI CHD & JF T2DM &35 1 Ik PCI AR5 JE S
O YUVBEZE KU 1) S A IbR 4, HIERA R IR A S S i E, A BT B & aAMME, AR
KECRAL P A (T % 5 Lp(@) ABEIRIL LDL-C B FE). oo i & AU S AL — 17 sRig 4 (it 5
F o ORI, AW RALO RIBPER SR 7T, fAE—ERIRYE: B, KREEUES Lp(a)5 TyG 8%k
FartE O UUEZEZ R OC R Hk, BAZHRERRIE, T RAAERRIRA: B=, MU EA R,
et —PIRAE . ARRHIEFT R TF R TS PE I RAE F2 S E AR & TR Y . R FH 2 A BRI AR E Lp(a)
5 IR Z HAE B FHUS]; i Ik s AR5, PRl DL Lp(a) Bt IR ¥R s f1vE 7 SRBE XT i
Epun RS AlTR
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