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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 co-
ronary 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. 5|18

PO M P B BRI T R Em S A NI R ERER (1], SR IKEZR A1 (acute co-
ronary syndrome, ACS)/2 5™ 5 1176 0 (CHD)R AL, FiI2 ACS KWMLK, Bk ML
HETFGG, BEEFERIEK, BREREEN, FEACS BRHERMEM, TR 5, SO EE
BEdp R B n2]. $FEKER ACS MR ANH A ACS [3] (premature acute coronary syndrome,
PACS), HAl, &k ACS B RIwFRIRAT I ER R R AT, Bk, XHE& ACS EFERIEK
FRAE S Sl R 3 B AT 404, 4G B T B SR EOR AN TPl ms , i ik 41 B 42 1) s sz DR 2 SR Tt 7 92 0 1) K 2 o
AR EERZRE SR K ACS Ffa R R, IR TyG 88 TyG 5% (Triglyceride glucose index, TyG
index)]. MREEE a BCA M AN T-H & ACS B HIIAME -
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2. MREFHE

1) AFGIEH 2020 45 1 H %2020 4 12 A2 T 5 K2 & = B 22 B 047 e ik id 2 (Coronary
angiography, CAG)1)995 N\ (I PR ZEREEEAT BB 73BT o ACS 2 Wibr 4% B Sk el ik 25 & 1E S Pkt
LR TR TE (2019) [4]: LK TEE O 08 2 I b o i RS TR S 0H T I 2 E TE R s N TR 9T AL ER = IR
(NECP-ATP TIII) [5]#15E i & 76 009 (premature coronary heart disease, PCHD)E X: H P& ¥ K CHD
R <55 %, LHEBEYIR CHD Fi# < 65 5. IAbriE: (1) FrNIEEE T CAG K f, EsLED
TEAE 1 SORPIREI K ER E By L B AR > 50%88 %5 ACS BiEAlE ST BAa @ ALLIUESE . JE ST Bt AL
WIBESE . AREE M OEIH, S1EWitndE S th AR IR 22O IUVE R 5 73 2 45 8 R IO U E (myocardial
infarction, M)A BR Gt — & MK (AR MO o MAE ST Bria m NSRS W 51697 H8 5D [6] [7] [8]5 (2)

W BVEERE <558, WhEEE <65 % . HERRbRME: (1) IRRZTERIATEEE,; (2) BAEEMERE: (3)
PEEOIFEREA A (4) BEA O AR 'EAKE R AR (5) A IEEMEMEE . KPR
PRIk SR B E B 116 B, MR SERRKSE A E B 155 Bl RIEF] ACS 2 WiksiE 106 51154 IF # Xt
H, AFRETH B ENBERCHZ R SHLEQYFY WZLL 28484).

2) JPEWCER B SRR MR JE S — R IS E R A A R, WA, /M. B AR
(ALT). #HALZRHEAST) JRIR. IURFEE, (i b & ol =R(TG). SREETC). Mm% EREE
(HDL-C). &% I8 (I (LDL-C). Lp(a). ZJEIMHE. HE{LINLE A (HbALC). TyG 8% TyG fi% =
In[TG(mg/dl) x 25 HE(mg/dl)/2], HH TG (1 mg/dL = 0.011 mmol/L), % & MLF#(1 mg/dL = 0.056 mmol/L).

3) Giit 7R SPSS 26.0 Gt A T . IEA ST RETTRID x £ s Fon, AR HECRA t
Frgts AEIES AT ETRILL M (Q1, Q3)F R, 4LIH EhERH Mann-Whitney U #5; T1H30H0R LB (%)
For, HEILECRH 5. RAZ K& Logistic FIHA AT R ACS BEIIGRIKZE . NAHZIRE
TAEFRHIE(ROC) 4 VT AL & 1) T Ak e . P < 0.05 NZERA G 7R L.

3. R

1) 3 HIGR TR LT REZH 5 Bk ACS 4HAHLEE, Bk ACS 40 ALT. ASTLDL-C. TG. Lp(a). IfiL
PECEIE) RER. B4, MR, TyG feE0SW Tt &, 4. HDL-C W BT FE4, ER64%
RN (P < 0.05), 48R NA% 1. Bk ACS 55K ACS ALk, F & ACS A ALT. TG. Lp(a). K
B2, MR TyG fRECY M ETE, ZRASFE (P <0.05), 4R ILE 2.

Table 1. Comparison of baseline data between PACS and control group

F 1. Bk ACS 5 RE—MRERIELE

e fEFEZH (n = 106) R ACS (n=116) Z/y? P
RIS R % 66 (57, 72) 51.5 (46.3, 55) -9.001 <0.001
S/ [n(%)] 62.3 70.7 1.769 0.183
BMI/(kg-m ?) 24.45+291 26.47 +3.57 —4.609 0.078
W HH 52 /[n(%)] 41.5 50.9 1.948 0.163
T 52/ [n(%)] 33 27.6 0.776 0.378
FE I S/ [n(%)] 56.6 58.6 0.092 0.761
B PR % L/ [n(%)] 23.6 25.9 0.154 0.695
o R ILSRE 58/ [n(%)] 4.7 2.6 0.721 0.484
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ALT/(U-L™Y 21.5 (13, 31) 32.5(21.28, 49.75) -5.151 <0.001
AST/(U-L™Y 21 (16, 30.25) 37.5(22.25, 80.75) -5.038 <0.001
TC/(mmol-L™") 4.17+1.04 4.63+1.14 -3.176 0.591
LDL-C/(mmol-L™) 2.39(1.87,2.9) 2.84 (230, 3.35) —3.455 0.001
HDL-C/(mmol-L™) 135 (1.22, 1.57) 1.03 (0.89, 1.24) -7.771 <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
WLEF/(umol - L™ 59.75 (49.93, 68) 61 (50, 74) -0.950 0.342
I (7 )/ (mmol - L") 5.14 (4.72, 5.83) 5.63 (4.91, 7.09) 3272 0.001
PREZ/(umol-L™) 335.03 + 78.54 356.74 + 100.79 -1.942 0.007
HbA 1c/(%) 5.9 (5.4, 6.53) 5.65 (5.4, 6.48) -1.095 0.274
A4 E(10°-L™ 6.5 (5.74,7.94) 8.16 (6.47, 10.18) —4.785 <0.001
IR /(10°-L7 214 (178, 239) 224.5(190.25, 269.5) -2.721 0.007
TyG ¥4 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
F2. BAH ACS 5B %4 ACS —RRERIELER

e ik (n = 155) R ACS (n=116) Z/y? P
RGN FRE 5 68 (64, 75) 51.5 (46.3, 55) -13.148 <0.001
S/ [n(%)] 77.4 70.7 1.583 0.208
BMI/(kg-m?) 24.92+3.25 26.47 +3.57 -3.742 0.316
W HH 52 /[n(%)] 43.9 50.9 1.302 0.254
TR 52/ In(%)] 25.8 27.6 0.108 0.743
ML 5/ [n(%)] 62.6 58.6 0.437 0.509
B PR % 5/ [n(%)] 34.8 25.9 2.5 0.114

e IR I 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-L™Y 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
WLEF/(umol -L™) 67 (54, 78) 61 (50, 74) 2319 0.020
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Bk

[BE (2 H8)/(mmol -L ™)
PRI/ (umol L")
HbA1c/(%)
B4 E(10°-L™
MR #1071
TyG 154k
LR
STEMI/[n(%)]
NESTEMUI/[n(%)]
AFasE OB n(%)]

5.82(5.18,7.7)
340.15 + 76.38
6.1 (5.6, 6.9)
7.54 (6.08, 9.44)
201 (166, 237)
8.8 (8.36,9.22)

41.3
40
18.7

5.63 (4.91,7.09)
356.74 % 100.79
5.65 (5.4, 6.48)

8.16 (6.47, 10.18)

224.5 (190.25, 269.5)

9.05 (8.71, 9.58)

46.6
36.2
17.2

—1.478
—1.542
—2.790
—1.952
—4.067
—4.796

0.750

0.139
0.002
0.005
0.051
<0.001
<0.001

0.687

2) Logistic [E[JHA53 i, LLRT AR K ACS NHRA R, kR K ACS 45 IEH X R ZH 5 R r Hr
P<0.1 (URZE, T2 E Logistic HH. /Hr&ERER: Lpa). Te. TyG HECHF K ACS Mfal K%,

£y . HDL-C ART R E(P <0.05). Z5H W% 3,

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

= 3. Logistic BIYAM TR 4 ACS B EHR

HA & VR CIENEERR PR i Walds et 95%CI P

RIRIS ERE % -0.12 0.026 21.179 0.887 0.842~0.933 <0.001
BMI/(kg-m?) 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
LT (umol/L) -0.004 0.004 0.872 0.996 0.988~1.004 0.350
HbAIC (%) —0.154 0.188 0.675 0.857 0.593~1.239 0.411
A4 0/(10°- L7 0.038 0.087 0.191 1.039 0.876~1.231 0.662
IR E(10°-L7 0.001 0.003 0.042 1.001 0.995~1.007 0.838
TyG 8% 1.089 0.528 4.252 2.971 1.055~8.363 0.039

3) LP(a). TyG f8#1. TyG faELA LP(a)XH2 Wik ACS Tl H ROC Mk 4 SRR, LP(a)s
TyG HEEHM R ACS FI#LEHE N 78.050.8.665, HiZE T [HIAH A 0.750 (0.685~0.814).0.766 (0.705~0.828),
HURFTE N: 36%- 75.5%, FFFERN 81.1%. 42%. —FHBEATRINAI 4 FTHF N 0.817 (0.761~0.872), fi
JKFER 86.2%, FEREEN 66%. LRI 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
1. TC. Lp(a)s TyG 3585 Lp(a)Bt& TyG 5 AEILHI R & ACS H#) ROC HhZk

4. g

SRR SR O I SUEERE . TR, BEE SO B 2 1E T BT, ACS BRI A HF
G, I HRPRER IR 2R AT A9, BRI, REZEEIES 5RO i AR 9 [10],
AR T 5 e o9 (AR BB L T A R VPG R R [11] [12]. AR ACS M HAER N A =
B, RUAX L e T B B [13] [14]. Bk, SPFK ACS (G K R BT A T AR R A
AT, RTINS R ACS LR G B A B TR AG YT T R R L

ARG R BN, F & ACS HEN B4 ALT. AST. LDL-C. TG. Lp(a). ILKH(Z ). JREZ.
I, /R TyG F8E0ES B BT =P < 0.05), RRXEER KGR ACS RAEMERIHE, X5
VR 2 9 IR0 ML 093 £ 408 BB A FE I Rl R e AR — B[ 15] [16]. A5k O 20 3 BMI -2 {H B
TR A O A R, X R R S B AR R K AR B K A AL (atherosclerosis, AS)FIREMEK,
XREE HIL AS AT RERIMLEIA ARG =% . JB & ZR AT (Insulin resistance, IR). #%E N B D AE AT
(171 [18]o [FIRF, IR .o ML B A7 7R B 2 B R AR BUESL[19]. IR 2 FE4MHI s i L Re /1 Bl
B RS B B A PR IR A A D, I S U R AR AR . AL ShBKEE R . REN S ET
TR S BRIk, SR BNk O NUZE ., A5 s SR % DIAH G [20]. IR W] REdE I 2 AL
S E WA M 7E A RERLR, B RN T I ML S IR DI RE S, B0 AS R 5 45 BE R AR e
[217. B4 8 MR AT H 3 = BE K P43 B4R AR BD TyG 483, TR, TyG 55l =2 —ANE Uik
JIH5 IR KAAKIIFRFR[22]. ABFFH, TyG $8EUKFIEHE XA < Bk ACS 4 < B R ACS 4,
ERAREGUFEL, MM TyG #8557k ACS HIRATTREAFE—E MR, TyG fa%o
T R RO EE TR 2 IRARE L, H TyG 5 AP, L) [RRAZ%M S, BEHE
I AR S B T2 A

H R A K EIEHE[23]% W] TG. TC. HDL-C. LDL-C. apoAl. apoB. LK Lp(a)ZA&4i iy g 15
br5 B CAD M 9%[24]. i, EARKT Lp(a)d FIbIREh bk 5 1 i s 18 5 3 B &2 24 BB,
LB E RN BIRE Y, BRI SE R U, JF B EIR A AR S, ACS B IRAC M
BEIRAR TR E] LUK I B K B Lp(a), R B7K T Lp(a) 5 ACS R A2 DLR 5 A8 7™ B RS T 6 35 0 35 IO M 54k [25]
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[26]. H AT A B 7T £ M Lp(a)/K T 55—k A2 ACS FIAERS 2 it oe, H5<45 % i) NBEFE O A2 7]
AHFFEH Lpa)/KF, IEHXTIRA < Wk ACS 4 < Bk ACS H, ZREASIFE X, WS Lp(a)/K
PR ACS IRAETTREAAAE— A M. th4h, 7EZ T Logistic T IMLAR4EHRS Lp(a)s Te £ F K
ACS A fERi R E . ROC fZ 45 R IR, Lp(a)faillff) AUC (0.750), HUKEE(0.853), 7 f(0.396)5
Te Kl AUC (0.632), BBURSEE(0.957), HF5FJE(0.443) AL, FMAEAESIMARTER T Lp(a)H LT Tec B f
BT PR S R

AL, AN TyG 8450, Lp(a) 2 —F BLA TN % ACS #E4T T 40 ¥, ROC & 45 R IR, TyG
FREI S Lp(a) Tl & ACS 1] AUC (0.817) 75 KT TyG F8EURT Lp(a) F A 1) AUC (0.766+ 0.750);
PR PR O BURREE N 86.2%, iy T B TyG #6480, Lp(a) (75.5%- 36%): W PEAL R 575N 66%,
T AT TyG $850(42%), (BT HMAS I Lp(a) (81.1%). KB TyG F8EUK S Lp(a) - &
ACS HHEC T B — 4R bR TR R AT S A AR B SR S B, B IG5 X v 1 nl s e S8 38 AT S8 R I 35

5. &t

g ERTIR, TyG 16480, Lp(a)¥y itk ACS HIMSLfER A2, H = # S HAT B I I AR TN A -
AR FEREAAAE R IR, 58, AT LRI 7T, ANk B E BONARRB 8 3#, PINHIRE
AR, TSR BEA N R ACS FfEl R L, TyG fEhiid ~ X0t 5a 5], &
A REAT LI EARIISUERT EE, T HAZE IR m R IR, AR AR . RR T EAE R R
FITRERLI TyG 4R Lp(a)Hi#E 2 B2 Rl _ B EAT KRR 2 oL RTBETERTFT, 3t — R & 7E T
MF A ACS I E -

&E 3k
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