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[ E] [BH] FRiTEESIIBE(AM) &5 Hb Z8-5 B4 (TyC) 5 BRI WRBE = ERE ML
Mo [FHE] =BEEHE2020 51 A—2023 43 AMAS THBEAKRFE OMEERADL A AMI #9424 4
BB ABRAT R K E G RTHZ BRI IKIEH (CAG) £, Gensini 70 AL E TiFE BRI IR TRE, R
¥ Gensini 79 = 512 % % A 1& Gensini #F 428 (<45 %, n=140) . ¥ Gensini #F 5 20 (45 ~ 86 %, n=143) F= &
Gensini #F221( =87 4 ,n=141) , KA EW LA % B % Logistic B 134 547 TyG 4545 3 Gensini iF 5 B K 3
Bk A AW K % ;K A Spearman 48 % 547 % 947 TyG 45405 AMI % 2 Gensini 3% 42 18] 49 48 5% 14 ; KA ROC &
KoM TyG F8 H 3T ER S Pm T TR GTAMMAL, [ZER]  F Gensini 754 TyG 45 K EAK . P Gensini 74~
418 BHH % (P<0.05) , Logistic B1A 54T 25, TyG 4644 AMI 8 & P E AR FHMRABERX LRI LR EF
(OR=13.327,95% CI.2. 642 ~67.235 ,P=0.002) , Spearman #8% 5 #7 %7 TyG ¥ 3 5 B R Im LT = T4 2
SEAB# (r=0.331,P<0.001) , ROC # £ 5 ¥ % 7, TyG #5449 wh & T &@ A 4 0. 680 (95% CI.0. 630 ~0.731, P<
0.001), % TyG #5# M FRALEK 1. 555 BF, L FAM AMI % H A A = E AR bkm TR o) LA R &, AL A
79.4% HFHEH 50.5% , [EiR] TYCHEA—FH A AMAFEH, 5 AMI EF AR RBAETH P EREREL

PRI ARK
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Correlation between TyG index and severity of coronary artery disease in patients

with acute myocardial infarction

CHEN Yanli' , HE Xiong' , PAERHATI + Tuerxun’

(1. Fourth Clinical Medical College of Xinjiang Medical University, 2. Department of Cardiology, the Fourth Affiliated Hos-
pital of Xinjiang Medical University, Urumgqi, Xinjiang 830000, China)

[ ABSTRACT] Aim To investigate the correlation between triglyceride-glucose (TyG) index and the severity of cor-
onary artery disease assessed in patients with acute myocardial infarction ( AMI). Methods  The study
restrospectively selected 424 patients with AMI in the Fourth Affiliated Hospital of Xinjiang Medical University from January
2020 to March 2023.  Clinical data and results of coronary angiography ( CAG) were collected.  Gensini score was used
to quantitatively assess the degree of coronary artery stenosis.  According to tertiles of the Gensini, the patients were clas-
sifified into three groups: low Gensini score group (<45 points, n=140), medium Gensini score group (45 ~ 86 points,
n=143), and high Gensini score group ( =87 points, n=141). The associations between TyG index and the occurrence
of coronary artery disease with high Gensini score by Logistic regression analysis; Spearman correlation was used to analyze
the correlation between TyG index and Gensini score in AMI patients; ROC curve was used to analyze the value of TyG in-
dex in predicting the severity of coronary artery lesions. Results TyG index of high Gensini score group was signifi-

cantly higher than that of low and medium Gensini score group (P<0.05). Logistic regression analysis showed that TyG
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index was an independent risk factor for severe coronary lesions in AMI patients (OR=13.327, 95% CI; 2. 642 ~67. 235,

P=0.002).
artery disease (r=0.331, P<0.001).
(95%CI; 0.630 ~0.731, P<0.001).

Spearman correlation analysis showed that TyG index was positively correlated with the severity of coronary
ROC curve analysis showed that the area under curve of TyG index was 0. 680
When the cut-off value of TyG index was 1. 555, the predicted efficacy of of se-

vere coronary artery disease in patients with AMI was the highest, with a sensitivity of 79. 4% and a specificity of 50. 5% .

Conclusion TyG, as a novel biomarker, was significantly and independently associated with the severity of the coronary

arteries in patients with AMI.
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acute myocardial infarction;

severity of coronary artery disease;

QFrEFELAMRLH QAT ENHE ik Iz
BE(FAEE TEY ER 2, B/ ED
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TyG 46 %, TyG 46 % =In[ H 3 = B (mmol/L) x# %
# (mmol/L) /2],
1.3 BRIFEXRERFBETEEITS

NI B HAT CAG A2, K 4% 3h ik 3 I 20 ik
Judkins % ¥ EREZPHALOCAMRE R FEN
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RBEEREWBR S, EHHEERS BN, B #
AN AR ERIHATE A, KA Gensini i 43 &
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BB B 4, o X EF 0.5 45 B Gensini
T2 B o & 7 Wk B s B0 AL R AR B AR AT 4 Y
TRz A,
1.4 HEXISEtRAE

B ES S AR BRES NS LE B
ZK B P E o R AT SCE B B H R A B gE
JE =140 mmHg Fn (2 ) %7 K JE =90 mmHg, 4% /& &



CN 43-1262/R W E kG L2 2023 4E55 31 455 11 1) 971

B BT AR E B =7, 0 mmol/L A () &
& 2h M4 =11.1 mmol/L, i1 fig 5 % B % B 4%
B AL DT ET - T i O = B
(triglyceride , TG) A F A & (=1.70 mmol/L) ;@&
% E Jg & A & B B (high density lipoprotein
cholesterol , HDLC ) 7K F [&# 1% ( <1. 04 mmol/L) ;@ X
JE[E B2 (total cholesterol, TC) K F 7+ & ( >5. 2 mmol/
L) ;@M% % £ f§ % A 2 E B (low density lipoprotein
cholesterol,LDLC) 7K F # & (>3. 1 mmol/L) , " ¥
gWE B EREES -~ Z U E HAAT6
MNAEAEWESEERE, SXREEAAA
Kok E T HRE=75% o
1.5 SitZEHHm

5 il SPSS 26.0 #1 GraphPad 8.0 % ¥ 47 4 it
A BT R & ¥ B8 K A Shapiro-Wilk 3% | Z vt
BEEFERBREHSEAME, FHEA
Wt E R was R, %4 BRI o7 £ AT
A& A2 BT B IR M(P25,PT5) R 7R,
241 18] He % %l Kruskal-Wallis H 4 55 31 5 %6 6 A £
(%) F &, A8 LEKREA X #%, KF Spearman
Al K AT AT TyG 46 % 5 &k 3 fom & 2 E W

kM, KA ROC dh &7 TyG 45 3 F 0 AMI &
F Gensini & 2/ % B EE . A ¥ H & Logistic /7
A TyG 48 # 5 & Gensini ¥ 20 X £ 1K %,
¥ P<0.05 W& B3t — F 47 % H K Logistic [F 74+
AT, LA AE e (odds ratio, OR) 3k 5 7 48 % M 09 #2 )&
P<0.05 K Z #H Gt FE L,

2 % R

2.1 ZHnEERT R R

P 5 Gensini P52 AMI H 4 ) — i 9¢
BEAAT R R B, = A PR B R
M B8R | I 54 R TC  HDLC \LDLC A2
HbAle ¥J RG24 22 5% (P>0.05) , #—L WL
B PR, & Gensini PF 3 4H W45 5 38 <, 1B . TG |
TyG #5508 #7155 (P<0.01) . & Gensini W04
FEAR IR 2 S0k A8 | 58 4 P 2 7 LR 1 Gensini
PR (P<0.01) . —410H TyG #4k hig 22 57
BE#E X (P<0.01) , 4 Bonfferoni & 1EJ5 , X 5
Gensini PE441 51K H Gensini 43410 22 7 F 4t
PR (P<0.05;% 1),

% 1. IE Gensini iFHHEERNEL ARG RIEIRLE

Table 1. Comparison of baseline data and clinical indicators among patients in different Gensini score groups

T F i Gensini 17574 H1 Gensini P54 & Gensini P42 /I p
(n=140) (n=143) (n=141)

—JBRFAE
B[ B(% ) ] 115(82.1) 119(83.2) 114(80.9) 0.271 0.873
s % 54.80+11.62 58.52+10.75" 59.22+10. 83" 6.477 0.002
B/ cm 170(165.0,175.0) 170(165.0,175.0) 170(165.0,174.0) 4.242 0.120
it/ kg 75(65.0,84.0) 75(65.0,81.5) 73(68.0,80.0) 0.275 0.872
FIE/[ (%) ] 59(42.1) 67(46.9) 78(55.3) 5.023 0.081
WERRIR/ [ (% ) ] 41(29.3) 47(32.9) 49(34.8) 0.990 0.610
MNES& /[ (%) ] 137(97.9) 142(99.3) 141(100) 3.589 0. 166
WA/ [ (% ) ] 77(55.0) 62(43.4) 62(44.0) 4.846 0.089

SR E RS
I8/ ( mmol/L) 6.08(5.27,7.44) 6.51(5.06,8.62) 7.03(5.82,9.79)™  15.681 <0.001
TG/ ( mmol/L) 1.38(1.04,2.02) 1.45(1.12,2.32) 1.79(1.49,2.29)™  32.925 <0.001
TyG $8%k 1.52(1.08,1.87) 1.63(1.18,2.16) 1.95(1.62,2.36)®  40.962 <0.001
TC/ ( mmol/L) 3.79(3.12,4.54) 3.73(3.07,4.44) 3.93(3.42,4.68) 3.207 0.201
HDLC/ (mmol/L) 0.86(0.70,1.00) 0.84(0.73,0.97) 0.82(0.70,0.95) 1.293 0.524
LDLC/ ( mmol/L) 2.30(1.79,2.82) 2.27(1.74,2.89) 2.36(1.92,2.97) 2.002 0.368
HbAlc/% 6.20(5.70,7.15) 6.20(5.75,7.31) 6.40(5.85,7.90) 2.840 0.242

SEAR Bk A/ [ Bl (% ) ]

5t 4 ] 2E 18(12.9) 55(38.5)" 113(80.1)® 131.717  <0.001
ES T K 16(11.4) 88(61.5)" 123(87.2)® 167.839  <0.001

Ha i P<0.05, 51K Gensini T4 AR ;b Ry P<0.05, 5 Gensini P50 41 HEK
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2.2 & Gensini A HEXBREZRR Logistic B3
T

HRE Logistic [H1JH43Hr 25 58 IR | 4R | s i
JE MHE TG\ TyG 5 % e IR 3h ik 22 305 728 Fl 56 42

HIZERI A Gensini 1753 &K AR fER N, 7EIH %
IR 22 N £ 5 & B, TyG 38 %0 (OR = 13.327,
95% CI:2. 642 ~ 67.235,P=0.002) 1/} }9 % Gensini
TR G R R (%2) .,

% 2. & Gensini 513X B & F &R Logistic BJ3 453 47

Table 2. Logistic regression analysis of risk factors associated with high Gensini score

SR B Z 507 ZHZE 5347
OR 95% CI P OR 95% CI P

R 1.021 1.002 ~1.039 0.029 1.023 0.995 ~1.051 0.108
o I 1.543 1.027 ~2.316 0.037 1.374 0.776 ~2.434 0.276
ik 1.103 1.040 ~1.171 0.001 0.759 0.630 ~0.914 0.004
TG 1.179 1.007 ~1.381 0.041 0.436 0.218 ~0.869 0.018
TyG f8%% 2.297 1.675 ~3.150 <0. 001 13.327 2.642 ~67.235 0.002
TR Ik 2 e 11.761 6.782 ~20.395 <0.001 9.02 4.803 ~16. 940 <0.001
TR B Ik o 42 A 5E 11.61 7.098 ~18.989 <0.001 11.044 6.172 ~19.761 <0.001
2.3 TYCEE#HES AMI EEBRIKFRETEEE 1.0
LEES os |

Spearman AT BN, TyG $8505 AMI &
SEEIR B Ik 28 7 R SR OE A G (= 0.331, P< BOoT
0.001;# 1), K o4

0.2 |
°T r=0.331 0 ' ' ' '
° P<0.001 0 02 04 06 08 1.0
4 1455
® 3 2. TyG $E# TN AMI £& B EEkRE
g ) & Gensini {449 ROC Hi %

0 100 200 300
GensiniiEs
1. TyG $8#(5 Gensini W4 §9HH XS 17
Figure 1. Correlation analysis between TyG index

and Gensini score

2.4 TyG BExT AMI BEBRINKFLES Gensini
W4 BTN B

W AMI B 1 TyG F88/E ka5 4% &, 4 5k
KA R Gensini PF43 ( =87 43 ) fE A IRAAL &,
22 ROC M2k, S59Wos, TyG F8E0 i AMI &
SEEAR Bl K 28 1 Gensini PE 4> 19 il 48 R 1 AR
0. 680(95% CI;0. 630 ~0. 731 ,P<0.001 ;K 2) ,

Figure 2. ROC curve of TyG index predicting coronary

artery disease with high Gensini score in AMI patients

3 %W it

VAR T AMTA TG KB 32 5, AMT 1Y &0k
RS Tt , B m Ta It s kg, B
il R B 25 TN RS AMI A8 2 e 4R 30 ko 228 19 fe 16 A1
RALFEAWE 50 25 AR AT A 1) £ B PR 26 R i g 5
ORI A SR SRS AT U R R BT
UL UL R 2R Y o LGSR X A AMI & 01 & A4k
AR S B H R L, ABFFE R Gensini 1T
I3 AATAL TR B ko 28 ™ B FE B, Gensini 1538 H
TR AR IV 780 75 i T IR 3h ko
SRR A VAR R S e IR Bl bk A SR
FHIVEMN AR UE, R 255 B TyG 84, #k—2 T



CN 43-1262/R W E kG L2 2023 4E55 31 455 11 1) 973

fift TyG F5HUKT-5 AMI 83 56 IR 3h ko A8 ™ & 4
JER R, AR KRB, TYG 5505 AMI 4 ek
Sk R i 3 IR A OG , H& AMI 35 ™ 5 ek
S ko AE & A IR ST S PR RS MR U

TR JINE O USG5 N 38, 50 i 45 305 14 A=
RIRmOIAOE, HoR A HLHT RTEE R . (1) B Ag
SR LA M L AR B e 4 T 0O FLRE S i, Fe
FHEOOYIBEAR 425 (2) BUE 4 B AR AR, 635 TG
IKF-FHEr , HDLC 7KFREAR /N1 2 A0 %% B2 1 2 1 3
R LG 22, 30O U 45 Th g, T S 200
WL I 7 0y 5 (3) Wk 20 PN Rz Al 7= A — SR AL AL
A 8E 1 AL R A i PR RO i, 5 B0 il A 2T
IRESAT , Tl A JE s (4) 5 BRI e A, &
SOV U, DR 51 & AN, 5 1R AR AE B,
PEIES ok R AE L 1 J RV i i 5 2 I - I
BEERJe A HOMA-IR € 8% 345 3 T A & PE Al IR (191
B L AT 5807 3, (DR L RE IR 52 2% 0 5% 45 Bl o5 ol
HAMELATEIG R L B #E ), REAFIE & B, TYG 48
Bk IR AY—N ] 2 R T S8 09 A R B A bR
G, e HOMA-TR A7 5 535 (st e 77

i R 0 A7 A0 — 00 K ASE [ BT A 5% 6
TyG +8 5% 25 28 55 o XL LA AE il XU, B s 1%
Zhao %5 XHATREAR B BKA AIGIT Y 798 1] AMI i
H I R, TyG $8 405 AR5 9 N F A4S [ FE
TRA K, M TyG F5EEE I—A~ LA, MACE 4
J A AU K 388 22. 08 %5, BRI B AR B 9T &
BN T2 48 B IR B kA AR YT I AML R
TyG F&ETF R AT XA G %A S22 8 T3S 1) fs
B2, Jenr BT R, TyG 35 5007 Rt J2 ol koK
BEREAL A F AR AR b, — 351 BA 51 5 W 5%
2, TyG Fa 50 TR Sl kB 25 1) 7™ B R B RS0 A
P Wang %P ARG KB, TyG F850E W0k £
SRR B R AEAFE B E i — 25 1Y Logistic [A115
SIAT R TyG FEECAL e 0o 22 09 A8 Al IR e
2 (OR:1.578,95% CI.1.249 ~1.994 , P<0.001) , #
HF Y BFSE B, 7E AMI B TyG #8505
TEARBIKG AE Syntax 43 FI A48 S HCHA IE AH
M (r=0.392,P<0.001;r=0.220, P<0.001); &%
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SEER S ks A 7 T R R ) S RURS: T R F-, ik
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H AT LME 4% e G b R W #b s br 9, H iR
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g5 AR A5 1l 43 B B A3 1 DR %6 R
KB TyG $5505 AMI F8 35 76tk 3 Jokos A8 7™ o 7 1
YA, I B A AW ek R R, %458
HA—E MG R S, 6 AMI B & V45 T 74> &
P, BB AR A ot A, AT I B, AR T A 2
ol It N RS .

[ &%k ]

(1] A fo, e, BAe, &%, JeCo A DU LA AE
b B A DT S O LSRR BN (B[ ) ] . P
kgL IR, 2023, 31(4) : 297-303.

ZHOU Y, LU L X, WEI LL L, et al. Predictive value of
combined detection of four conventional inflammatory

markers for acute myocardial infarction in patients with cor-

onary heart disease [ J]. Chin J Arterioscler, 2023, 31

(4) : 297-303.

(2] Smigg, THak, B, 45 hELG AR S R
52021 MEELT]. R EA AR 2R, 2022, 30
(7) : 481-496.

MA LY, WANG Z W, FAN J, et al. Report on cardiovas-
cular health and diseases in China 2021 ; all updated sum-
mary [ J]. Chin J Intervent Cardiol, 2022, 30 (7):
481-496.

[3] ROJAS-HUMPIRE R, OLARTE-DURAND M, MEDINA-
RAMIREZ S, et al. Insulin resistance indexes as biomarkers
of lifetime cardiovascular risk among adults from Peru[J]. J
Nutr Metab, 2021, 2021 ; 6633700.

[4] STAHLI B E, NOZZA A, SCHRIEKS I C, et al. Homeo-

[

stasis model assessment of insulin resistance and survival in
patients with diabetes and acute coronary syndrome[ J]. J
Clin Endocrinol Metab, 2018, 103(7) . 2522-2533.
ALIZARGAR J, HSIEH N C, WU S V. The correct formula
to calculate triglyceride-glucose index (TyG) [J]. J Pediatr
Endocrinol Metab, 2020, 33(7) : 945-946.

[6] PARK K, AHN C W, LEE S B, et al. Elevated TyG index

[5

[



974

ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 11,2023

(8]

[9]

[10]

(11

[

[12]

[13]

[14]

[15]

predicts progression of coronary artery calcification[ J ]. Di-
abetes Care, 2019, 42(8): 1569-1573.
LEE S B, AHN C W, LEE B K, et al. Association between
triglyceride glucose index and arterial stiffness in Korean a-
dults[ J]. Cardiovasc Diabetol, 2018, 17(1) : 41.
THYGESEN K, ALPERT J S, JAFFE A S, et al. Fourth
universal definition of myocardial infarction (2018)[J]. J
Am Coll Cardiol, 2018, 72(18) ; 2231-2264.
GENSINI G G. A more meaningful scoring system for deter-
mining the severity of coronary heart disease[J]. Am J
Cardiol, 1983, 51(3) : 606.
RAMPIDIS G P, BENETOS G, BENZ D C, et al. A
guide for Gensini score calculation[ J]. Atherosclerosis,
2019, 287. 181-183.
N2, S fi. 2023 AFCH RS IR B A 4 ) SR I
PRIZER[T]. OHUSHEIF, 2023, 42(3) : 203-206.
SUN S, YI S. Clinical practice of 2023 hypertension
guidelines update [ J ]. J Electrocardiol Circ, 2023, 42
(3):203-206.
AR 2R SRR o 2x. T E 2 RUBE RGBT 15 15 S
(2020 4FRR) [J]. HAEBEIRAG 24k, 2021, 13 (4);
315-409.
Chinese Diabetes Society. Guideline for the prevention
and treatment of type 2 diabetes mellitus in China (2020
edition) [ J]. Chin J Diabetes Mellitus, 2021, 13(4):
315-409.
AR o D IV E R 2 R4, h AR
R AR D 2x. v T R L AR IR LR 2R S
B LRIR[T]. PO IMERZE, 2021, 49(6)
554-563.
Hypertensive Group of Chinese Society of Cardiology of
Chinese Medical Association, Editorial Board of Chinese
Journal of Cardiology. Expert consensus on the compre-
hensive management of blood pressure and dyslipidemia in
Chinese hypertensive patients[ J]. Chin J Cardiol, 2021,
49(6) ; 554-563.

AU, =2 ST AR R T A4 i )],

LSRRI A, 2009, 32(1) ; 56.

HE Q Y, GAO Y H. Some definitions of terms concerning
smoking[ J]. Chin J Tubere Respir Dis, 2009, 32(1) : 56.
FREIRK, BRIGESE, ABER, 4. IR RURBIKF- SR
ks B AL R AE YOG AR [T]. o I Bl bk A Al 2% G
2021, 29(2) : 149-155.

GUO M Q, YINX ], DIAOD Y, et al. Relationship be-

tween the levels of lipid metabolism and coronary athero-

[16

[17

[18

[19

[20

[21

[22

[23

[24

]

]

]

]

]

]

]

]

sclerotic lesions[ J]. Chin J Arterioscler, 2021, 29(2) .
149-155.

CHEN W, WANG S, LV W, et al. Causal associations of
insulin resistance with coronary artery disease and
ischemic stroke: a Mendelian randomization analysis[ J].

BMJ Open Diabetes Res Care, 2020, 8(1) . ¢001217.
ARAUJO S P, JUVANHOL L L, BRESSAN J, et al. Tri-

glyceride glucose index: a new biomarker in predicting car-
diovascular risk[ J]. Prev Med Rep, 2022, 29. 101941.
HONG S, HAN K, PARK C Y. The triglyceride glucose
index is a simple and low-cost marker associated with ath-
erosclerotic cardiovascular disease: a population-based
study[ J]. BMC Med, 2020, 18(1) : 361.

ZHAO Q, ZHANG T Y, CHENG Y ], et al. Impacts of
triglyceride-glucose index on prognosis of patients with
type 2 diabetes mellitus and non-ST-segment elevation
acute coronary syndrome: results from an observational
cohort study in China[ J]. Cardiovasc Diabetol, 2020, 19
(1): 108.

PRIS¥Y, 2% B Hm =B m e S d o i E &
BETEAR BB ARG B SN REDAE B8 G IR PE AT 5T
(1], F G ARHBEE , 2022, 15(7) : 631-635.

CHEN L L, LI B. A study on association between triglyc-
eride-glucose index and in-stent restenosis after percutane-
ous coronary intervention in patients with coronary heart
disease[ J ]. Chin J New Clin Med, 2022, 15(7):
631-635.

WU S, XU L, WU M, et al. Association between triglyc-
eride-glucose index and risk of arterial stiffness; a cohort
study[ J]. Cardiovasc Diabetol, 2021, 20(1) ; 146.
THAI P V, TIEN H A, VAN MINH H, et al. Triglyceride
glucose index for the detection of asymptomatic coronary
artery stenosis in patients with type 2 diabetes[ J]. Card-
iovasc Diabetol, 2020, 19(1) . 137.

WANG X, XU W, SONG Q, et al. Association between
the triglyceride-glucose index and severity of coronary artery
disease[ J]. Cardiovasc Diabetol, 2022, 21(1): 168.
BASTS BB, MRS, I SRR AR A S
PR UBEZE 8 SEEAR 2l fhiofs 72 7 i A B2 AR S PEATF S
[1]. PR EEIGE, 2022, 31(7): 930-934.
FAN H X, HU S Q, YAN X L. Correlation between tri-
glyceride glucose index and severity of coronary artery le-
sions in patients with acute myocardial infarction [ J].

Chin J Emerg Med, 2022, 31(7) : 930-934.

(BESCHd SCEI



