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HE

B8 : 20 H W =0 - FERERE(TyGHEE). fBEHa [(Lp(a)] 5 F RS kSR A E(PACS) AR .
FEER20204E1~12 A B2 TF & KX EW B =B 22 B 02 Wi SN S i e Bk 455 1E (ACS) 4T
Tk E R (CAG) B s IR BT RHHAT B Bt AT Hp B R SRS EIERE 11665, BRI ERKEE
HHERFE155H; RIZZIACSE Uit BE 1068 BN IEFENBA . WESHBENIEKRER, MRk
ACSEFH B R R IE S TYGIE BN Lp (a)X ERACSHI TN 8L . 458 MBAERRACSHME, B
RACSHHALT. AST. LDL-C. TG. Lp(a). M (=) KM B4 /K. TyGieEyHET 5,
Fi#¥. HDL-CHRMETRERA, ERWELRTEEN(P < 0.05). BKRACSEFERACSAHME, FKRACS
HHALT. TG. Lp(a). RER. M/PR. TyGIRRESHEA S, ERWHFELITEE (P <0.05). Logistic
E A, URTARERACSHAZLER, HFERRACSHESFEMBARRESTHP <0.1HEER, 17
Z K & LogisticB]lH. 4R ER: Lp(a). Tc. TyGHREFARKACSHIEREER, F£&. HDL-CHE
PHER(P < 0.05). ZRE TIEBHMEMEITERER, TyGHEEELSLP(a) =& Be4 Tl A i £8 T mR
40.817 (0.761~0.872), BUREN86.2%, RrREN66%. 4iik: TyGHEH. Lp(a)RKEFKACSH
HEEARET. TyGHEH. Lp()Bt &8Ikl EAF BFHmuMmnE.
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Abstract

Objective: To analyze the correlation between triglyceride glucose index (TyG index), lipoprotein
a and premature acute coronary syndrome (PACS). Methods: Clinical data of patients who under-
went coronary angiography (CAG) in the Emergency Chest Pain Center of Affiliated Hospital of Qing-
dao University from January 2020 to December 2020 were retrospectively analyzed. There were 116
patients with premature acute coronary syndrome (PACS) and 155 patients with late onset acute
coronary syndrome. 106 patients who did not meet ACS diagnostic criteria were set as normal con-
trol group. The clinical data of 3 groups were compared and the risk factors of premature acute cor-
onary syndrome (PACS) patients were analyzed. The predictive performance of TyG index and
Lp(a) was analyzed. Results: Compared with the premature ACS group, ALT, AST, LDL-C, TG, Lp(a),
blood glucose (fasting), uric acid, white blood cells, platelets and TyG index in the premature ACS
group were significantly increased, and age and HDL-C were significantly lower than those in the
healthy group, with statistical significance (P < 0.05). Compared with premature ACS group, ALT,
TG, Lp(a), uric acid, platelet and TyG index in premature ACS group were significantly increased,
and the differences were statistically significant (P < 0.05). In Logistic regression analysis, with
whether premature ACS was the dependent variable, the factors with P < 0.1 in the single-factor
analysis between the premature ACS group and the normal control group were corrected, and
multiple Logistic regression was performed. The analysis results showed that Lp(a), Tc and TyG
index were risk factors for premature ACS, and age and HDL-C were protective factors (P < 0.05).
The analysis results of the receiver operating characteristic curve showed that the area under the
curve predicted by TyG index combined with LP(a) was 0.817 (0.761~0.872), the sensitivity was
86.2%, and the specificity was 66%. Conclusion: TyG index and Lp(a) are important risk factors for
premature acute coronary syndrome. The combination of TyG index and Lp(a) has better predic-
tive value than single detection.
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1. 518

P E O ML R B B R AL TR E S A T R E R A S e bk R A 1E (acute cor-
onary syndrome, ACS) & 5™ 5 [ 7 0o (CHD) R 8 . 46452 ACS KIS R 2, shkoFEE AL JL
EIFUR, BEEERIK, GREESN, S35 ACS BERREMN, JET- R 5, SHEOVUESEEE KIER
AL B F BN 2] - $25 & AE B9 ACS 8 Rk v L& ACS [3] (premature acute coronary syndrome, PACS),
FHT, & ACS 3 AR TR SE AT I fE B N 32 i AT 20 B . DRLE, XK ACS FR3 IR IRFFIE & &
B IRl B AT 24T, B BT B RO AN T T2, et it B4 ) o IR 3 SR T 0 R R A o AR I
BIERER IR K ACS MfER R Z, FHER1T TyG $854[TyG 4844 (Triglyceride glucose index, TyG index)]-
JEEH a BA R X T 5K ACS BTl & -
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2. NRE5F*

1) XU 2020 4F 1 H % 2020 47 12 H k12 T35 5 K5I e B= B 22 i v 0 AT e ki 5% (Coronary
angiography, CAG) )7 N B 3 [l R B RHEEAT UM 23 4T .- ACS 2 Wi br 42 B 2k 7 ik 25 & 1E 22 Pkt
LR TR (2019) [4]: 5k ek 0 12 W b v i HE S ] oK A A R 20E TE RN TR T B = IR
(NECP-ATP 1) [5]#5E i % 7 029 (premature coronary heart disease, PCHD)E Y. 5 #3541 % CHD
fERY <55 %, LB EWIK CHD £ < 65 . GIAbrifE: (1) FrNIEEEIH1T CAG K f, FsLED
FAAE 1 SR Bk £ 4y X B4R > 50%8: 4% ; ACS fuffi stk ST Bt s RO IUEEE ., JE ST Bt At
UREZE . AFeE BLL SR, &2 Wibnifh 2% dh B 1R 22 O L3 5 53 23 HEFE A3 F 10 JULAE AE (myocardial
infarction, MI) &3k 45— & L (ARRE ML LR AR ST Btfm L NIEESE 2 W 516974879 ) [6] [7] [8]: (2)
Rt BIPEESE <55 %, MRS <65 . HERRArdE: (1) IRRBTRIAEEE, (2) BHEMEMIERE: (3)
FEFE OB IhEEA 4 (4) B BN AR HIKS A (5) AiFEEMRE. HhRRR
PR KSR AAE B 116 B, Mok S ike: G AF B 155 Bl RIAF] ACS 2 Wibrit 106 il 15 A 1F 5 X il
o AWFFRETE BRFEM B ERASEEZ RS HHE(QYFY WZLL 28484).

2) FEWCE R LR RN S — RIS s A s R, AR A, /R BN R
(ALT). HBEFEZR(AST) RIR. WIEFSE, (g MpEEEE H i =E8(TG). SHFERL(TC). m%ENREA
(HDL-C). &K% E g & FI(LDL-C). Lp(a). ZSHEMME. FEfb e 25 (1 (HbAL). TyG #8%. TyG #8% =
IN[TG(mg/dl) x Z=HF 1A (mg/d1)/2], Hd TG (1 mg/dL = 0.011 mmol/L), %5 i I (1 mg/dL = 0.056 mmol/L).

3) Giit2E 7R SPSS 26.0 Siit Bk oMkt . IEAS AT EZRIL x £ s FoR, AR SR t
s AEESS AR M (QL, Q3)%F s, AIHILLECKAH Mann-Whitney U K56 115070k LA (%)
For, HRIECRH @2 1% . RHZHE Logistic [F1H7775 00T 5 & ACS & RN E . NMHZik#E
TAERHE(ROC) HI 2 PPN A2 B (I TR A BE . P < 0.05 NZERAGiih & Lo
3. R

1) 3 IR BRI EEXT IR AL 7% ACS dIAfILE, % ACS 41 ALT. ASTLDL-C. TG. Lp(a). Ifi
WECEIR) . JRIR. A4EM. /MR, TyG feEU I Bt s, Fis. HDL-C B BAK THERA, EFIH %R
THEE (P < 0.05), &iRWE 1. MKk ACS 55Kk ACS MLk, F&Z ACS 4+ ALT. TG. Lp(a). /&
B MR, TyG e BTt e, ZRIWHE SR (P <0.05), 4iRN%E 2,

Table 1. Comparison of baseline data between PACS and control group
1. Bk ACS 5HRE—MRFRILR

TiH feFE4H (n = 106) F& ACS (n = 116) Zly? P
KRS i) 2 66 (57, 72) 51.5 (46.3, 55) -9.001 <0.001
FE/n(%)] 62.3 70.7 1.769 0.183
BMI/(kg-m2) 24.45 %291 26.47 +3.57 ~4.609 0.078
WA 52/[n(%)] 415 50.9 1.948 0.163
TR 521N (%)] 33 27.6 0.776 0.378
T I $2/[n(%)] 56.6 58.6 0.092 0.761
B PR IF S2/[n(%)] 23.6 25.9 0.154 0.695
151 BB HLSE 52/[n(%)] 4.7 2.6 0.721 0.484
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ALT/(U-L™) 215 (13, 31) 32.5 (21.28, 49.75) -5.151 <0.001
AST/(U-LY 21 (16, 30.25) 37.5(22.25, 80.75) -5.038 <0.001
TC/(mmol-L) 417 +1.04 4,63 +1.14 -3.176 0.591
LDL-C/(mmol-L™?) 2.39 (1.87,2.9) 2.84 (2.30, 3.35) -3.455 0.001
HDL-C/(mmol-L™?) 1.35 (1.22, 1.57) 1.03 (0.89, 1.24) -7.777 <0.001
TG/(mmol-L ™) 1.18 (0.92,1.7) 1.71 (1.33, 2.70) -4.745 <0.001
Lp(a)/(mg-L™) 97 (41.4, 209) 247.7 (128.43, 465.9) -6.419 <0.001
JULEF/(umol-LY) 59.75 (49.93, 68) 61 (50, 74) -0.950 0.342
A (2 )/ (mmol L) 5.14 (4.72, 5.83) 5.63 (4.91, 7.09) -3.272 0.001
JRER/(umol-L™Y) 335.03 + 78.54 356.74 + 100.79 -1.942 0.007
HbA1c/(%) 5.9 (5.4, 6.53) 5.65 (5.4, 6.48) -1.095 0.274

E 45 (100-LY) 6.5 (5.74, 7.94) 8.16 (6.47, 10.18) -4.785 <0.001
IR THE/(109-L7Y) 214 (178, 239) 224.5 (190.25, 269.5) -2.721 0.007
TyG $5%k 8.55 (8.26, 8.89) 9.05 (8.71, 9.58) —6.850 <0.001

Table 2. Comparison of baseline data between PACS and late onset acute coronary syndrome group
2. BA4H ACS 5 &4 ACS —RRZERI LR
TiH &% (n = 155) F& ACS (n = 116) Zly? P

KRS ] 2 68 (64, 75) 51.5 (46.3, 55) -13.148 <0.001

B ¥E/n(%)] 77.4 70.7 1.583 0.208
BMI/(kg-m™2) 24.92 +3.25 26.47 +3.57 -3.742 0.316
WK S /N (%)] 43.9 50.9 1.302 0.254
T 2/ n(%6)] 25.8 27.6 0.108 0.743

T I S$2/[n(%)] 62.6 58.6 0.437 0.509
PRI 52/[n(%)] 34.8 25.9 2.5 0.114

I TLE 52/ [n(%)] 3.2 2.6 0.095 1
ALT/(U-L™) 27 (17, 46) 32.5 (21.28, 49.75) -1.991 0.047
AST/(U-LY 31 (18, 107) 37.5 (22.25, 80.75) -0.650 0.516
TC/(mmol-L) 434+1.01 4,63 +1.14 -2.192 0.338
LDL-C/(mmol-L™?) 2.66 (2.12, 3.22) 2.84 (2.30, 3.35) -1.726 0.084
HDL-C/(mmol-L™) 1.11 (0.97, 1.32) 1.03 (0.89, 1.24) -2.701 0.007
TG/(mmol-L ™) 1.16 (0.88, 1.82) 1.71 (1.33, 2.70) -4.736 <0.001
Lp(a)/(mg-L™) 157.5 (72, 277) 247.7 (128.43, 465.9) -4.547 <0.001
JULEF/(umol-LY) 67 (54, 78) 61 (50, 74) -2.319 0.020
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A (2 i)/ (mmol-LY) 5.82 (5.18, 7.7) 5.63 (4.91, 7.09) -1.478 0.139

FREZ/(umol-L™Y) 340.15 + 76.38 356.74 + 100.79 -1.542 0.002

HbALc/(%) 6.1 (5.6, 6.9) 5.65 (5.4, 6.48) —2.790 0.005

40 H50(100-L7Y) 7.54 (6.08, 9.44) 8.16 (6.47, 10.18) -1.952 0.051

IR THE(109-L7Y) 201 (166, 237) 224.5 (190.25, 269.5) -4.067 <0.001

TyG $8%k 8.8 (8.36, 9.22) 9.05 (8.71, 9.58) —4.796 <0.001

LR

STEMI/[n(%)] 413 46.6

NESTEMI/[n(%)] 40 36.2 0.750 0.687
RFase RO SEIn(%)] 18.7 17.2

2) Logistic [FIJH40#rHh, D2 NH K ACS NRARR, HriEF kK ACS 45 1EH X R H K &R
P<0.1MRHEE, 1TZHEK Logistic [H])7. W4 RER: Lp@). Tc. TyG HBECNF K ACS HIfGIKA %,
iy, HDL-C NI R ZE(P < 0.05). 45F W% 3.

Table 3. Logistic regression analysis of the risk factors of PACS

%z 3. Logistic B35 # R % ACS MBI E %=

B AL PR IETEES PR Walds RFALL 95%Cl P
KRS ] 2 -0.12 0.026 21.179 0.887 0.842~0.933 <0.001
BMI/(kg-m2) 0.001 0.070 0 1.001 0.873~1.147 0.993
ALT (U/L) 0 0.006 0.002 1 0.989~1.011 0.965
TC (mmol/L) 1.045 0.523 3.986 2.843 1.019~7.927 0.046
LDL-C (mmol/L) -0.799 0.577 1.921 0.45 0.145~1.392 0.166
HDL-C (mmol/L) -3.522 1.064 10.957 0.03 0.004~0.238 0.001
Lp(a) (mg/L) 0.002 0.001 7.313 1.002 1.001~1.004 0.007
WLEF(umol/L) -0.004 0.004 0.872 0.996 0.988~1.004 0.350
HbA1C (%) -0.154 0.188 0.675 0.857 0.593~1.239 0.411
AT (109 L7 0.038 0.087 0.191 1.039 0.876~1.231 0.662
iR % (100-L 7Y 0.001 0.003 0.042 1.001 0.995~1.007 0.838
TyG $5%k 1.089 0.528 4.252 2.971 1.055~8.363 0.039

3) LP(a). TyG f5%. TyG fa k& LP(a)xf i &% ACS Tl ROC HiZk 73 #r 45 R 2R, LP(a).
TyG FeEHMF & ACS (1 # W {E A 78.050.8.665, fil1 2k N THIFH A 0.750 (0.685~0.814).0.766 (0.705~0.828),
BUKE N : 36%. 75.5%, FFFEAEN 81.1%. 42%. —FEH LA TN A4 R AL 0.817 (0.761~0.872),
KN 86.2%, FrFr Y 66%. 45 R 1.
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Figure 1. ROC curve of TC, Lp(a), TyG index and Lp(a) combined TyG index in the diagnosis of PACS
E 1.TC. Lp(a). TyG#E¥5 Lp@Bk& TyG IR AEILEI R & ACS H1#) ROC HiZk

4. g

ML K 2R A A A e O B BB DR . AR, B RO R R IR T BT, ACS BIR R AR RE
S, JF HORWEE IR SRR A9]. BArAh, AREZREAES 5RO & FEAR 2C[10],
A TR 5 A e A R I T A XU PP Al R R [11] [12]. RO ACS KUK AR N A &
B, KRR e T B AR T [13] [14]. BRI, AR ACS HISE KPR 2 AT A AR R AN
AT, XTI A2 W R ACS B KA R BEA BRI TR AR T O R A EE R

KGR BN, Bk ACS A XA H ALT. AST. LDL-C. TG. Lp(a). IkH(ZME). FRIR.
FIAf. /R TyG Fe%3y W B 7+ & (P < 0.05), #E/RXEEHZEIZAIHEN ACS RAMBKRFER, X5
VF 22 AF 50 R UL 0RO ML R A 58 SR I S I PR 3R B AR — B [15] [16]. R Te 0o 4H 3 BMI -~ 24
S TR R O R R, X R IS B R R R AR B ks A il 4K (atherosclerosis, AS)RTREMEK,
XA EF ML AS v REIALEIA MRG58 & R HKPT(Insulin resistance, IR). #4E N Jz D Re F& oS
SE[17] [18]. [AIEF, IR 500 ML 5005 47 E S 35 IR IBE 3R A9 BIESE[19] 0 IR A2 FR 0 e i A A R T« BB I
B AN JE B BE R UR S A ek, d e s LR T AR A A . A KRR R . RIEN R
FEIE S BK AR AL, 5 bR OUUERE . & S50 25 V) C[20] . IR W] R i 2 FbL i)
T2 E RN H TR i REALR, BT — AL E N B I EF K ThRE 24, M0 AS NG R B A e e
[21]  FH25 JG URE AN H v = FE K15 I FEARRD TyG $8%. W78, TyG BEH A — M H Uik
JIM5 IR KAFHKR BT FR[22] . ABFFiH, TyG fBEUKFIER XA < Mk ACS 4 < K& ACS 41,
ERARER¥E L, NMIEE TyG #5055k ACS MR REAFE— & MA G, TyG fa%ont
TG R RO B E R —EMIRR R X, H TyG $E3 A HE .. Tl RRAZEL S, HHE
I R SE e R T2 A H

H A5 K EAEHE[23]% B TG. TC. HDL-C. LDL-C. apoAl. apoB. LA Lp(a)&th 4 s b fig
br 5 H CAD RS %[24]. Hrp, HATHEI/KF Lp(a) B bR Bk 5 T s 16 5 B 4 5 44 i B e,
KPR B MR P, BEBORIIIRNEIR B, JF B4R AT Ak S R, ACS B ISR
R A Al LUK I 2K & Lp(a), BRI R 7K Lp(a) 5 ACS 1% A DA S I3 28 7™ B RE FE A 36 B 25 (R A e 1 [25]
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[26]. H B4 522 W Lp(a) /K >F5 55—k &k 25 ACS II4ERE A, H 5<45 % I NBEAH G M s [27]
KT Lp(@)/KF, IEHXTHEA < MR ACS 4 < Bk ACS 41, ZREAST3E X, iF% Lp@)/K
FERR ACS (R A T REAFE— 2 ARG, th4h, fEZ T Logistic 24T 9 MR 4EFR Lp(a). Tc 2 F K
ACS ML a2 . ROC Mizkss H iR, Lp(@)fdllfty AUC (0.750), #BUZE(0.853), FF 7 /% (0.396) 5
Tc Kl ) AUC (0.632), fBURKEE(0.957), 4757 (0.443) Lk, FMIAEAESIMARTE R+ Lp@@)FHEL T Te B
BT RS B R R

UEAh, BTN TyG f540. Lp(a) &k —#F WG T &% ACS #E47 T 7041, ROC 44 R iWox, TyG
BHELA Lp(a) - & ACS 1) AUC (0.817) 451K T TyG 45501 Lp(a) kil i) AUC (0.766. 0.750);
BRAVRAL ORI N 86.2%, i T HIUGIN TyG #48. Lp(a) (75.5%. 36%); K& VAl B4 50N 66%,
TR TyG $8%0(42%), (EART S Lp(a) (81.1%). K TyG FaEEA Lp(a) Tl &
ACS H LTS — 4R br T B A 5 A IR AERA B SR S B, B I o A 1Rl oo fs i LA S KA B

5. &

i LTk, TyG 484, Lp(a)¥ v F &k ACS ML fal Rz, H - FH B G BT By il R T A7 {8
AW FAB FIFAAAE SRR, &G, AWy RIBERT 7T, Ak B E BN b B, IARIRE
AR, ToiEsE e M B NG R ACS HIfa R . Hk, TyG fibnd il 20 HE ), &
AT LI F AR L, T SRR R IR R, AR AR ZE R . KRR T EAE TN HIE
FIATREFM TyG FREM Lp(a)ii 2 B3R (Al EHEAT KB 2 h O RTIETERE A, 3 — AR I AE T
MK ACS A -

SE
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