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Abstract

Objective: To construct a prediction model based on the triglyceride-glucose index (TyG) for pre-
dicting the risk of coronary atherosclerotic heart disease (hereinafter referred to as coronary heart
disease, CHD), and to verify the prediction performance of this model. Methods: Those who under-
went coronary angiography at Tai’an Central Hospital from January 2020 to March 2023 were se-
lected as the modeling study subjects. According to the results of coronary angiography, the patients
were divided into the CHD group (732 cases, 67.97%) and the non-D group (365 cases, 33.03%).
The general information and clinical characteristics of the two groups were compared. A prediction
model was constructed using multivariate Logistic regression analysis, and the receiver operating
characteristic (ROC) curve and the area under the curve (AUC) of the prediction model were drawn
to evaluate prediction performance of the model. Then, the external validation of the model was
performed by selecting patients who underwent coronary angiography at the Second Hospital of
Shandong University from January 2024 to December 2024 as the study subjects for the validation
model. Results: TyG index, age, and fibrinogen independent risk factors for the occurrence of CHD,
and the history of taking aspirin was an independent protective factor for the occurrence of CHD.
Men were more to suffer from CHD. The ROC of this prediction model was 0.706, the sensitivity was
0.643, and the specificity was 0.551. The ROC curve AUC of the model verification was 0.649 (95%
CI: 0.61~0.687), and the model had good prediction performance. Conclusion: The prediction model
based on TyG index combined with gender, age, fibrin, and history of taking aspirin for the occur-
rence of CHD had good prediction performance.
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1. 5]

56 L2993 (coronary heart disease, CHD)#& H Hi &5 ILI¥ /0 L %< 9% (cardiovascular disease, CVD), &4
BRIV AR U T () F E R K 2 —, W IE R T M E ) SRR OE M. 2 BUBE K (diabetes mellitus
type 2, T2DM);& CHD (55 f&iE, T2DM 5 CHD MR & 2%, HA iR ZFIP(IR) & EE B R FE 2
—[1]. BIEAEAERE RO ARES, IR 05 CHD % UIAHOE, (A IR PEASL R VT AL O 8 U T3 18 AR
JUNEE2]. HET, A EH =R TR R TyG f8 8 OSBRI A T VR4 TR B —I0 75 5 v
S BATTNFEPR[3]. BEAE CABEIARE] TyG 16405 CHD MALAHK[4]. ESMEWIFE4EH, TyG 64
YERTGAI TR CHD B ETabr, o] FH TG R S AN TS Y, (H 75 23— P (A FE R IGIE[S]. B A
KTWHIE TyG FREIN CHD MBI R & SIRuE/, Bk, AT S ERP TyG 18508 CHD s K
WS T FROI AN B T AL A AR, BEAT AMAESRAIE, 3G DS A mT SE 1 .

2. N EFE
2.1. FARKR

AHE TR BRI 78 7 9%, 1RE 2020 4F 1 & 2023 4 3 A &2 Th O BERISIE I 24T IR B ik
I RO () R N N R, AR IR B ko S 45 43 CHD 44 AEE CHD 41, CHD 4H 732 5, 9
CHD #4361 5. i#EHL 2024 4F 1 H & 2024 4 12 H 1R K25 ZERRUGE I CAT iR ) ikid s 2 i) &
FAERISUER O &, AR ARSIk IE 5245 5 70 v CHD 24 F19E CHD 44, CHD 4H 805 f5, 4 CHD 4
284 . AL O 3d I A 2 R B I A0 3 % D 2+ it id 1 (201 7-03-50).

2.2. PYANBHBRIRE

CHD A EHEMNIRAE: (1) 55 2010 F3,E PAARE]E RSB FEREALE O IR 2 WibritE, 7o
WRANBKIE R on B0 1 SRR E > 50%; (2) BFIRANIGE LT FE T (3) ARSI EE.
4F CHD 4 CAT IKiE A B (R e ) il > 18 % HA W G R A 45 R L2 IRBh ik <
50%. HEERFRAE: (1) BRI RS0 LA (2) B 5 R thsoi LGB B (3) HHEZhagr
EAREE; (@) RV, ™ E O ERAMUR GO B (5) ARG .

2.3. FEREE

2.3.1. —fRAERWE

KA AE RS T, 8 - REORHAE RS BERMER, FEe, TUR. Jolst, S, A
HAEIEAME S, DASOHERRR 5, I S A5 SR BORVRIREAT I 2515 00(8 SRR 7). BT m]DLAR, AdRyT
2. THEAREFEE(body mass index, BMI), BMI = & (kg)/ & i (m)?.

2.3.2. IGFR B WE

BEAEE S h G, THRESERET BN S IBEIK, 0 H il =8 (triglyceride, TG). &
JIF & B (total cholesterol, TC). &% 5 fi 2 [ JH [ B (low-density lipoprotein cholesterol, LDL-C). &% J& g
& A BH [H % (high-density lipoprotein cholesterol, HDL-C). %% Ifil ##(fasting plasma glucose, FPG). IILALAF
(Ser). IMJRER(UA) £F4EEE A (Fib). 115 TyG f848: TyG #8%{ = In[TG(mg/dl) x FPG(mg/d1)/2].

24. GtFAE

KH SPSS 20.0 Giit BRI BtRitEAT b IFEFIRE ISR, R A0 A S R Y
o+ FREE(X£8)EoR, A ECBCRAISIREAR ¢ 8056 AFF& IR0 1 DA Az 8 (D s B0 %o
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A 1A] LR FH Mann-Whitney U £ ;70 380HECB RER FHBIE(E 70 )RR, IR EEBCRA 2 Rde . KH
Logistic [AIHrHriy @B, DIARKEREZ G SR Om0E =1, & = 0)NRERE, KREEG
A B CFRbR A AR R, SR SRR ATVE L R T Logistic BIUEREAY . fd A 52308 LARRAIE
(receiver operating characteristic, ROC) 1 4; J i 2% ' [l # (area under the curve, AUC) PEA/T 5] Y= 55 284 r it 45
RS E S AMTEHIE. B P <0.05 N2 RA St 225 L.

3. 58
3.1. E&ARIGKIFHE

TR PR AL RAFAE () b SR W2 1o PR e A T s A0 5 kgl . BMIL TC. LDL. UA
KPZERTG B L (P>0.05). CHD HF#RE. FHEEIKT9E CHD 41, CHD AWM AE L. A
A5 s N B PR S NG BRAE AR R B =] DT AR N b9 BRAE AR B S2 Ak BHL 77 N2
Eefl . BEA: IR AT 2259 NS bb )k F-E CHD 41, CHD 41 FPG. TyG #5%i. TG. Scr. FIB /KT
4 CHD 41(P < 0.05). CHD #1 HDL-C /K°Fik T-4F CHD 41(P < 0.05).

Table 1. Comparison results of two sets of clinical features in the modeling set

1. BEEAAIRKRIFEAILERER

597 iz TR 4 (n = 732) ARt R 4 (n = 361) Zitl P
(D) 64 (57, 70) 60 (52, 67) —4.494 <0.001
F (%) 471 (64.34) 162 (44.88) 37.598 <0.001
AR 5 (%) 273 (37.30) 85 (23.55) 20.751 <0.001
A (%) 188 (25, 68) 79 (21.88) 1.891 0.169
A e L 555 (%) 425 (58.06) 166 (46.11) 13.876 <0.001
BRI (%) 197 (26.91) 58 (16.07) 15.900 <0.001
BEAEIRA B SZARBE (%) 165 (22.54) 62 (17.17) 4231 0.04
A3 ik FH BT =] UE AR (%) 325 (44.40) 109 (30.28) 20.094 <0.001
RE A iR A 7T 28 259(%) 276 (38.87) 94 (26.04) 16.020 <0.001
BMI (kg/m?) 25.83 £3.57 25.76 +3.76 -0.333 0.739
FPG (mmol/L) 5.91(5.22,7.17) 5.29 (4.88, 6.13) -5.931 <0.001
TC (mmol/L) 3.78 (3.23, 4.49) 3.82 (3.27, 4.46) -0.291 0.771
TG (mmol/L) 1.32 (0.98, 1.94) 1.2 (0.9, 1.92) -2.292 0.022
TyG 1851 8.75 (8.43,9.23) 8.58 (8.25,9.07) —3.873 <0.001
HDL-C (mmol/L) 1.06 (0.9, 1.24) 1.13 (0.97, 1.32) -3.65 <0.001
LDL-C (mmol/L) 2.38(1.9,2.92) 2.3(1.95,2.9) -1.281 0.2
UA (umol/L) 302 (248, 360.5) 286 (242, 358) -1.963 0.05
Scr (umol/L) 73 (63, 85) 72 (61, 80) -3.371 0.001
FIB (g/L) 2.88 (2.25,3.39) 2.67(2.33,2.98) -4.535 <0.001

vE: BMI: KBS FPG: FHEIMME, TC: LIHFERE, TG: HIM=E:: TyG &% H=mswi% 14 HDL-C:

FHENEEA; LDL-C: REEMEN; UA: IMJRES; Scr: MULEF; FIB: 4EEE.
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B0 UE SR A ZELIG RARRAE (1) L A 4 R DL 20 A 2L R8 38 A IR s N 0F o i 3. BMILL TyG $8 4. UA
K ZE RTS8 (P> 0.05). CHD 46 FPELLB. AR ANZELG] . A e i F 5 s At
A WE PRI s NS L. BEAE AR P B =] DT AR N B b BEAE AR AT SR 29 N Ll BRAEARFE B 5244
BELH 77 N B EL ) K FAF CHD 44, CHD 41 FPG. TG. Scr. FIB 7K*F# T3 CHD 4(P < 0.05). CHD 41
LDL-C. HDL-C. TC 7Kk T3 CHD 41(P < 0.05).

Table 2. Comparison results of two groups of clinical features in the validation set

2. WIESAAEIRRFHER LRGSR

IR bR 5 L7 2 (n = 805) e R AL (n = 284) Zitl 7 P
() 64 (58, 70) 60 (50, 66.5) -5.806 <0.001
k(%) 538 (66.83) 135 (47.54) 33.114 <0.001

A R 5E(%) 200 (24.84) 52 (18.31) 5.041 0.025
AR 5 (%) 182 (22.61) 62 (21.83) 0.073 0.787
A v U3 5(%) 497 (61.74) 141 (49.65) 12.650 <0.001
A BE R (%) 303 (37.64) 48 (16.9) 41.336 <0.001
REAE R A B 324 B 77 (%) 191 (23.73) 42 (14.79) 9.972 0.002
WA I FH 86T ] DT AR (%) 526 (65.34) 86 (30.28) 33.114 <0.001
WA AR FH ALY T 2524 (%) 535 (66.46) 93 (32.75) 97.742 <0.001
BMI (kg/m?) 2547 +£3.47 25.37 +3.30 -0.439 0.661
FPG (mmol/L) 6.27 (5.39, 7.65) 5.47 (5.07, 6.29) —5.462 <0.001
TC (mmol/L) 3.89 (3.24, 4.76) 427 (3.67,5.13) —4.309 <0.001
TG (mmol/L) 1.32(0.97, 1.76) 1.27 (0.95, 1.77) —0.389 <0.001
TyG 185 8.80 (8.44, 9.25) 8.69 (8.31,9.02) -1.912 0.056
HDL-C (mmol/L) 1.1(0.93, 1.27) 1.23 (1.03, 1.46) -5.538 <0.001
LDL-C (mmol/L) 2.13 (1.6, 2.87) 2.48 (1.87,3.04) -4.665 <0.001
UA (umol/L) 315 (258, 374.5) 303 (258.5, 370) -0.675 0.5
Scr (umol/L) 69 (59, 80) 64.6 (54, 73) -4.827 <0.001
FIB (g/L) 3.01 (2.68, 3.46) 2.81(2.50, 3.13) —4.58 <0.001

R S5 HETC G

3.2. FUMERIRHE

LU G s A 1 A

#ﬁ‘u‘ﬁ(% =1,

=0) WA, K H DR IRE A B IR TR AR E A

AR BT, R SR T8 57 78 Logistic [BIJARAY . H-L #3862 = 9.616, P = 0.293), Z%
AR 3. Z R ER BI04 B 2R TyG FE3(OR = 1.548, 95% CI 1.257~1.908, P = 0.001). P£5|(OR =
3.053,95% CI2.281~4.086, P < 0.001). 4E#%(OR = 1.043, 95% CI 1.027~1.059, P<0.001). FIB (OR = 1.572,
95% CI 1.275~1.937, P < 0.001)s& CHD HyA 7 f& A 2=, BEAE ik FH B =) DE AR (OR = 0.638, 95% CI
0.476~0.855, P=0.003)& CHD FIM7 R4 R (WA 3)o MIEETRIMEE AL AS: 0.042% 5 #E +0.452% 41 4B
H +0.437*TyG — 0.45*REAE IR BT A UTAR + 1.116% 150 — 7.257,
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Table 3. Development of a model to predict coronary heart disease based on the TyG index

3. BT TyG HEHNE ORIEREE

I RFEFR B SE Wald P OR 95% CI

TyG $834 0.437 0.107 16.845 0.001 1.548 1.257~1.908

(%) 0.042 0.008 30.118 <0.001 1.043 1.027~1.059

FIB (g/L) 0.452 0.107 17.988 <0.001 1.572 1.275~1.937

BORAT: i FH B ] DG -0.45 0.149 9.074 0.003 0.638 0.476~0.855

(5 ) -1.116 0.149 56.29 <0.001 0.328 2.281~4.086
g -6.159 1.122 30.156 <0.001 0.002 —

HR: 455G

3.3. EF TyG E8FNE LRI = 8580
LT ROC 9 0.706, REE AN 0.643, FEE N 0.551 (WA 1. % 4).

ROC HhZk
Hh LRI
— f#5(%=0, B=1)
— FiR(%)
GHEER(G/L)
— TyG
BHERERAMS L
(B=1, ®=0)
— BAKE
— BERK
By
E
0.0 T T T T
0.0 02 0.4 06 08 1.0
1-%54
Figure 1. Model validation for predicting coronary heart disease based on the TyG index
1. E2F TyG R8N R R B E
Table 4. Validation of a model for predicting coronary heart disease based on the TyG index
4. BT TyG 88L& TN & DR 9 RR BYEIE
EEL N AUC 95% CI P  Youden $%( R BUREE (%) (%)
P59 0.598 0.562~0.634 <0.001 0.194 0.5 64.3 55.1
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(%) 0.588 0.551~0.625 <0.001 0.15 61.5 59.8 58.2
FIB (g/L) 0.585 0.55~0.62 <0.001 0.169 2.985 43.1 74.1
TyG 53 0.574 0.538~0.611 <0.001 0.122 8.39 70.9 413
BEAEMRAHRT ALK 0.571 0.535~0.607 <0.001 0.141 0.5 44.4 69.7
SR LN 0.706 0.673~0.739 <0.001 0.301 0.614 75.7 54.4

R S5 5T

3.4. FARHRBIEYSMERLEIE

AR ROC 4k AUC 4 0.706 (95% CI: 0.673~0.739), F&iFH# ROC HhZk AUC N 0.649 (95% CI:
0.611~0.687). FHMFIALLEFH A#FH AUC ¥R T 0.60, %54 EHAG R4l 14 ge (L 14 2).

ROC %

1.0

0.8+
@Z 0.6
E

0.4-

0.2

00 T T T T

00 02 04 06 08 1.0
1- R

Figure 2. Evaluation of the external validation of the prediction model by ROC curve
[%] 2. ROC HRZITAN TR B SM ARAEE
4. BHig
pERE SR ESEANFMNEK, CHD C4 BN EE R h AR R SO0 a
iz —[6]. BT, TR T ZF CHD Fll#EAY, XLeiRHEIAy DM & —A H Z e O b 3=,
RADEBIZERE IR 8 TG, HXBRGEAT SMBIERE A [7]-[10]. TyG ZImK_EAH TPl IR. DM &
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AL RFEIEERREY), HXF IR R RA @ R AR A, AT BRI R T S DM,
i HAE CHD KA KBNS BRI REERER, SRk e m ke e Ran bk s ik
J& ARSI R LA SRR BN O A2 PR B 78 RE FE R UIAR DG, wT T 1l S st ik 255 fik (acute coro-
nary syndrome, ACS)¥i A LIz FEA FA RO M FFR R AE R[] [12]. =R 538 HURE 1E 5 IR 2
WIS IR MR EArdE, Bl THEAN. SR RNTE, BIHAERTIRKPEF[13][14]. TyG
B FBS 1 TG KX EERIN, & ORI 5 g i 2 1R B £ 30 A1 HOMA-IR = FEAHOR[15].
AW RS AR AT 2 H 3 Logistic [51YA 43 4 578 it o098 (20 37 52 M Rl 3 K I, TyG 8302 CHD fsr
GRS K 2 (OR = 1.548, 95% CI 1.257~1.908, P = 0.001), [ NG — I A0 () BB RE 5T,  fE4£48 CHD f&
[ IR R A2 Al BB RS . RRHEINL - 2$0E 45 2 (systemic coagulation-inflammation index, SCI), TyG. Il #¢
) Jik 5 1 10 45 B (atherogenic index of plasma, AIP). Il /M /i EX 41 A Bk {E (platelet to lymphocyte ratio,
PLR). D-—%{£(D-dimer, D-D), Fib, HDL-C, #/li & ] A (apolipoprotein A, ApoA)f4% | —Fk CHD Titill
BERY, G802 A G R A IEAT ARG IE, UE B TR B R PR X 7 B L RSHERE, i i FR AU
AT T CHD RS T 16]

FEXS T PR EGHIE, MU0 E A FH () A 2R i ad A b o DL ae Ay 5cai R bk e 8 T 2 Rt s A 284 1
ZAGEE S, SRS &S R T E B . I AN E, AT CAVP A B R AN R TR B AN R M X AN R
NHEEFIZRIN, T IG S 2R (14 S FH A AR RS L i L AN S0HE 1R 5 SR mT AHS B 56 28 A SI2 s B FH
TR B ST R R, TR SR R IR IR R AR B S R giX — A, (i I AM 6
iE CHD TR ALt & A 78 0 BRI S AR 3, A SO0 PO RS AT 1 AMERS0AE, R B2 R 2 A A 2%
HITINEE JI[ROC HiZk AUC 7 0.649 (95% CI: 0.611~0.687)]

AWFFAE TyG 18502 CHD fafG R F LAl FBCG M. Fdd . Fiby BRI IR B =] UCAR AT 2
Br, B E X S5 TG R R 7 — RN CHD BUNBEAY, iZ R s . S, m H Ak
FRAMERIIGRERAE . A ROC HiZE FIIFN 0.706, Z8 % KME N 0301, HAEIEFE N 0.614,
REEN 0.757, KN 0.544, BA RIFRITMMERE . X — A Do S ES A R R RS CHD K
e AR, SR R LR SRR, R B AT IR T BT, XS FEAR CHD 80 28 A T et 2o S 1Y

AW TR R BRVEAE T HOA BRI B v, BT [0 A G R BR P, FRATT G e R R G &R
AELE . AHIE ST CHD A0 MU TR RO B FORE A AR B NBE, B Z I N NBERITEAN 250367 LA A TS
RER, R, FERE. PUER. REAEEESS, XReSE R Y, HABZHEAR
B, FTRES FEURHE T TR S IR N F 2 — NI ROR R BRIk, 25 S A AR 0 HET T e AT
TSRS, JF Bl AP S B MM SRS M2 . AR EARIE T T [F]— R XA [R] B2 B i 2R 56 IE
5 H RTE = FHAb b X R SN IGIE 25 S RSB (TN BE 77 . DRLItG, D T SR AF ) B A g5 AN IniE
WA EENE, PR ATIEVER SO, BERFEAR . BE 2 H 0TI, DUk — DR T L i e S
iz A RE
5. &g

AWFFAERIIET TyG 880k SR, ke, 4. IR R ILAR X CHD R4 BA R
GFEITRINTERE, X CHD H 1 50 R iRl A LA PR S Ty G 4R H50mT T PR S ke A N A5
R, AR TN AN TR ek Co 8 (i B T AR (H 7 ZEE— D A ORISR FRAT T A B o

E&UH

AT H 52 2% 22 T RHSE A8 & I H %) (2020NS171, 2023NS183).
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