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[ Abstract] Insulin resistance plays an important role in the occurrence and development of metabolic
disorders such as type 2 diabetes, coronary atherosclerosis, non-alcoholic fatty liver disease and metabolic
syndrome. Many studies have shown that triglyceride-glucose ( triglyceride glucose, TyG) index can be used

as a metabolic index to evaluate insulin resistance, and there is a different degree of relationship between in-

sulin resistance and its related metabolic diseases. Hence, this review focuses on the roles of TyG index in
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the diagnosing and predicting of insulin resistance-related metabolic diseases mentioned above.

[ Keywords]

Insulin resistance; Triglyceride-glucose index; Metabolic diseases

Fund program :Key Research and Development Project of Shanxi Province, China(201903D321024 )

DOI:10. 3760/ cma. j. ¢n121383-20210206-02013

KRNI 1) e A1 ) 5 7 v B B P 45 2R
71, 3 FE e IR A 67 P H A FE O 2t 1990 4R R f%
Qe A AL Qe B, U HOR ARSI B Y
KUREE 1 TF o Horn, B R ARHU (insulin resist-
ance, IR ) 75 1 S8 A 28 WL B0 6L 65 2 U PR i
(T2DM) O A8 B | AE SR L AR T K5 P8 i A5 P T
(NAFLD) fRIER G k25 ) A2 o AL Hh 4240 ke 3 o 22
YEH . 23U S UESE, H i = P-4 % (uiglycer-
ide-glucose , TyG ) #& HU AT /2 9 P4l IR (9 F5 45>, 4
SOHE TyG 8 %005 19 5 FARBT S IA AP 2
ZIH R R —RRLE

1 TyG s 5B SRR

7 R 0 2 - TE OB B IR 6 e A R TR
HERRARRIE . SR, X2 —Fh A 2% ELRBIN A 7 i, 16
I R b Bl PP R . BRI, AP AT I7E s b B 2
FEH A ARG T b 7 24 ) — SR TR B4 R
GiskR. 24 M1k, BTS2 R IR SEAE S AR,
Hh R AR PR A - e B AP AE S (HOMA-IR) fhy T
T2 05 2% - T MW e a6 00 P A8 B AN 285
PREAEREL, 8 SORPPAL TR ARG 56 45 o, 7E I IR
ERE Y . SR, 265 HOMA-IR W, 6 75
TN R 23 N I I 2 KT, X R K B0 2 e ) 4 R



- 224 - [ B P9 o R i 27 2022 4E 5 A5 42 %55 3 ] Int J Endocrinol Metab, May 2022, Vol. 42, No. 3

JTHLAE 2 e LA SE LY, 3T ATk, i AR T i 2
(IREAGE ) A2 == 2800 Hh =HE (TG) |
1o %5 B2 AR AR 1 - IR [ B ( HDL-C) 4% [ 3330 miAs iy 4
b, WnpS Ak G 15 48 %% TyG \ TG/HDL-C., s b Ay £ 2
IR 48 %5 o

2008 4, TyG 5509 B U4 GE AT AR 12 W fik h
ABE TR BYHOMA-IREBACHE AR o Z IR A T 506
1% R -1E B e 1R 86 FTHOMA-IRAE 2% JIF 52
TyG $85045 IR A, LA IR A r 4518457,
TyG 8B 1 45 G AP AL AL T8 br B I3 H- 9k = g
2 K mAS ), 2 — A AR TR S R 4R
b, SHALPEAS IR AYFE AR HRAR B AL, KR AF
LR, B ALI ARG 5 3402 TR AH AR 1Y
faks A& I ALS G X PR R A Y TyG 5%k
550 5 RIRGUAH AR U PE R AP e B R R
S PN &, A 2 BE N TG 278 9] 2% B 97 AR A HL
Fa R 8 R T 0 A AR AR, ol IR | B R
ki HETIE R A T A B ) —
2 TyG f5# 5k BEME XK EER
2.1 TyG 85050 MBS AR, =
Pk A% i A 1 - P [ et 5 e I I I ZE AT
BRI GRS RN R T- RN SR N E, 5
I R ACo LA B 400 3 el R Bl ko 22 S AS BT s
FEUIRC, Z WA UE S, ZEAN A A I RS 0 T,
TyG H550 5 IR 3 bk ok e B Ak A 2 b1 5 &0,
BRI, TyG F8E500T e AR 2h Dk B 0 1) 16 15 43 )= S T s
WASA B IR L DR, s iy TyG 484
ST Bedfy i B0 WILBE E 58 3 28 e e MR 3l Bk A AR 7
(PCI) & A B RS [0 i I 4657 24 1 DR 3 A7
ST TR RE R TR B KA AL 14 1 XU
BN 55 TyG 5Bt A B R A el

M AE A SRR AT ALIE B AR R 2 22 ¢
N, BV A A AR R US55 s Bl
LV B KoERE ALY R . A PRI E AT R
B, TyG F5 2505w [ AR N 3l ik fee A A ed R 3 ik 45
e 1 Hirf Lee %N HFFEIESE, TYG 45505
YE R 2h Ik 13 8 45 Ar i BF B Bk 4 0k 1% = B R
(baPWV) Z [ & 3% OC Bt, H A8 OC % T
HOMA-IR, 5220, 5 — A58 2 0, 76 oh [ 25
MEAFE, TyG $8 5055 baPWV E Sl 57 I AH G, JEH:

ST BB IERR , TyG HE BT LIE R T
i 30 PR LA S8 1) £ W b 5, AR 5 Ik ol o A
FRLIE AT BB IR A5 B4 B 2 | 14 ) BB LA |
AL ORI L4 T B
2.2 TyG %05 T2DM  T2DMZ—Fi 5 £ N Z 4
SRR , (D15 1AL 5 J8 it B Z i 30 A fi
FER AN S5 . TR R B 20 O 2 BE F R Bl A
HAET2DM % A & R B P A WA G R BR . BRI
HA BRI PUERE S, S KIS T O,
5 B AN N R S TR X B AN A
H, i S8R MIT2DM, [ i34 TG i £ nf
B SR UL PR Lo U 25211 I M7 28 4 e I 7 i
FUR, T S BCRA B BRI, BREE MR R R AR
T AT S — R AL . SI5E 8 B 4N BG4
58, 38 22 B NS T IR A (ST SB35 7T e (R 3 2
5 A1 0 24008, T I 2 D Ak, (R B
AN SZ AR AT

R 2 A FFSEIE 52 TyG 45505 T2DM 2 [ 17 7F
LRI R ELIE 2 TR KM GRS T KUK 00
MBS da SilvaZ5 ™ 3 TyG H5 501 M A
A NT2DM BN FE b5 69 22 100 A S B S8 3454 525 A 204
7R TyG H8550T RE AL A TR0 T2DM % A XU ) — Rl
SEITHE bR TyG H850A 1T A4S T2DM #3307
el 0L BT TyG 45 50T /R s o s e
T2DM 2 I ) 60 S M A , 5L I 212
AR (%IRRT S T AL R T AR
A A AR

AR AT TyG 45505 T2DM 456
IR BN IRIAS | On A S LA I i 45 2 ] S 75
TETEIE AL T AN ADBTSY . WangZE ') 78 B 15 BF 5%
Wik B, TyG 15 %05 T2DM B % % A= 0 I 45 = 1F
(MACE) KUK 52 1E ARG, TR IR 24 &5, TyG 455K
JEMACERY TN B 7+, 4275 TyG +5 500 #t 7 F 2 40
F9.C ML 6 I PR 28 900 T2 DM A8 35 ok 2 0 i A
HLFR RS . ZET2DM P, TyG F850E Jo i %
HEHC A ITAG 5 bR T 2 30 SRR 20 Jokope 728 4 76 1 AR
TyG $5%0=10 5 764k 30 kope 4% 1 % B 0 ™ o 78 g
PhEARIE 53— e [ X A 7R [ JB A
FER I, TET2DM B PR 1 TyG 458 BB 5 &
PR PR BRI ML KU A e e IR



[ B P9 o R i 27k 2022 4E 5 H A 42 %55 3 ] Int J Endocrinol Metab, May 2022, Vol. 42, No. 3 - 225 -

Jo Y H T R IOBE AT IR A A S2F 1 47 7 i RPN, B
P BIL T £ 455 v JBRE 5 3R MM | ARE B S S
F8) I/ S S RGN S S P RE AR RE T TyG $8 505 B
PRI 53 0487 I A e AH O B AL
2.3 TyG #8445 NAFLD NAFLD ik —Fp s U,
(12 Ve, 5 T2DM AR 36 25 G F 25 D0 AH G
NAFLD [ % Ji& f& — A~ K ast & AR BE PR & 10 5 )%
SRR BRI ZE SLENAFLD i & JE ot 8 it %5 &
BAEM . TG J2 i JFFME rb ™ A 19 3% 25 18 i R ( free
fatty acids, FFAs) & B0 408 5 20 22 1) 6 17 g
2 BRI, 25 FBEF As {9 S 38 i K JEIE v Big 177 14 S5
FIARR . B AFFAET2DM, JBE 5 3 R0 25 3 m
NAFLD [y % 55 WU, AT 6 2 i 107 28 M i Dt R 22
—1 B IR YT EEFE R, TYG #5805 NAFLD 2
T 1 5 B P A B AR 2 WP 9T E 52, Zhang %517 %
10 76144 20 % D) I ABEHEAT T BRI I 5%, L4
£ TyG 5% 5 NAFLD XU 2 5] 47 76 AR 5 A4 1EAH G,
LW NAFLD [ 5 A #%5 hy 8.5, HL 78 A HE v 4 51
NAFLD A &M W] A0 T8 N 55 2. ) Sz bt
SEMAT WA 3 B R WY, AR IE B 32 i 3 1 TYG A
NAFLD XU (1) 156 B 1 5 0 Jrk A2 30 %, 1A E 46 4
AIREZSE M TyG $8 R 51| 2 A NAFLD JXUR: /4~ 44 1)
FENE, 25, GuoE " BIFE R, TYC 5505
NAFLD JHF 19 728 P 1 7™ F 72 B BT 21 4 Ak AU 2
IEARSG, HiZdatn THOMA-IR
2.4 TG B GIUHEBIE  AUHEZEAAE (metabolic
syndrome , MS) J&— Z I 7 5 1o 19 4L, anrh
O PERERE 55 TG i iU S MBS FINAFLD 53 T
Az 4 VR L B PR s 106 BA 1l FH X — 2R B AR PPAl A
N HB L A5 5 AT2DM Y JXUBG: o R AR AS T ) %
LU MS (1758 A T RN AR, B B
2 NEREFNBR B AP K2 EMS .G Hi,
JBR 5 RALHUHEIA A A MS T A= i 1 MEAR B 32 2 fioh &
BLH

P aE , A ARk an W R M H (WHR )
FRE TR, #S MS 2 UIAHC  (HIX SR K2
RHTEXTIE G T MS G A 1) —Fh sl LR I 2 2
A b —SERE SR B, 5 Al i I T 5 TG
FHEL , 254 L AN TG X T2DM A1 A il 3 95 9% ( cere-
brovascular disease, CVD) [ F55 5 A 58 B A Il K A

o I UAR AR A BB AR AR TR AR £ B AR N
FEhHEATAE Y, AL 4G IE H-TG $8 4 (WT) [ TG/HDL,
TyG .k R G IWTIS: . SRT0, AR & A mE 4
SEE 7 LATFOINA O A A Bz PR 3R oA e 1) 1>
PRATA i, Li 2500 78 B AR ARE R A DE A
Jif5 58 %% ( visceral adiposity index, VAI)  Jg iR fHL 3 7=
¥y (lipid accumulation product, LAP) 11 TyG $5%% 3 F}
B R AR S LE P 24 MS 2 lrrh i e, H
H, TyG $EBE MS 273 A9 3§ i i, 5 MS & i
FIEAHSC, 78 TyG 45 BUZ 40 MS /9 ] SE 46 45
Z e, I R AR W T A AR FL AR T 3 R dE bR ED
TyG $5%0. TG/HDL A Mets-IR X} MS (12 W e o ,
5N, TyG F5 8OO T HA W A 45 A ok 25 51 AR
AR A, ELA A e A B AR R L Liu
A e WL TG JEFH (HW) R AU TyG
1321 TARRHIE(ROC) 2k MR (AUC) , &K 3
WTI HW F A TyG X MS i Fi i ) 76 55 P b 2k
AABARL, MAE LM, TyG A1 WTL X MS JRUES: 53)2 11
TIN5 HW e BUAH Lo B AT AR v R0 B 9 B RE ), T
H TyG $88 REEAL T WTI,

L Lk, TyG 8 80nl 1y IR i AU AR L 95

b, S T2DMALLy I A8 9 95 . NAFLD Q35 25 5 ik 25
i 5 R ARH A DA 1) XU 1 A [m] i 1Y)
KA. WAL, WK TyG 1880 HoAL st i 47
TAISHR S . Ren %2R Il AR B 52 T TG

B A3 R e DR 5 I 48 ™ TR B RSB T AR Y O
F,%RW] TyG #5405 SARS-Cov-2 i 3 1) /™ d 72 JiF
I IRV 25 DI AR DG , 7T REAE Ay 1 IRy 8 3 e AN R
B — Db SE IR R . — TG A 6 A BRF B R
R E i 37 COX [ A REHY ¥R 05 TyG #5405
10 Fofr DL A JHEAH DCIRAAE AR OCHE , 25 R K W] TyG 45
B T AL FR G AU B A G, TR TEAR R |
I TIREFRBUEN], 3278 IR 76 5 g e iy &
oLy U R <) IR P 1 A <Y 82 1
SR TyG F88UEN IR AR5 54T AR
16 AR, TyG 85T 2 W T30 S b 97 AR
R AR ACSHE R B TE MM (AN 75 i — PR R
FFEMIT A EE S WAL 25 0P 2E

& £ x #t

[1] Zhou M, Wang H, Zeng X, et al. Mortality, morbidity, and risk



- 226 -

[2]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

FE R - iU ARG 2022 4E 5 H 45 42 F45 3 1)

Int J Endocrinol Metab,May 2022, Vol. 42 ,No. 3

factors in China and its provinces, 1990—2017:a systematic a-
nalysis for the global burden of disease study 2017 [ J]. Lancet,
2019, 394 (10204 ) : 1145-1158. DOI; 10. 1016/50140-6736
(19)30427-1.

Sanchez-Garcia A, Rodriguez-Gutiérrez R, Mancillas-Adame L, et
al. Diagnostic Accuracy of the Triglyceride and Glucose Index for
Insulin Resistance: a Systematic Review [ J]. Int J Endocrinol ,
2020,2020:4678526. DOI:10. 1155/2020/4678526.

Wallace TM, Levy JC, Matthews DR. Use and abuse of HOMA
modeling[ J]. Diabetes Care,2004,27 (6) :1487-1495. DOI; 10.
2337/ diacare. 27.6. 1487.

Simental-Mendia LE, Rodriguez-Mordn M, Guerrero-Romero F.
The product of fasting glucose and triglycerides as surrogate for i-
dentifying insulin resistance in apparently healthy subjects[ J].
Metab Syndr Relat Disord ,2008,6(4) :299-304. DOI; 10. 1089/
met. 2008. 0034.

Won KB, Kim YS, Lee BK, et al. The relationship of insulin re-
sistance estimated by triglyceride glucose index and coronary
plaque characteristics [ J ]. Medicine ( Baltimore ), 2018, 97
(21) :e10726. DOI;10. 1097/MD. 0000000000010726.

Wang L, Cong HL, Zhang JX, et al. Triglyceride-glucose index
predicts adverse cardiovascular events in patients with diabetes
and acute coronary syndrome[ J]. Cardiovasc Diabetol 2020, 19
(1) :80.DOI:10. 1186/512933-020-01054-z.

Luo E,Wang D, Yan G, et al. High triglyceride-glucose index is
associated with poor prognosis in patients with acute ST-elevation
myocardial infarction after percutaneous coronary intervention
[J]. Cardiovasc Diabetol,2019,18 (1) :150. DOI: 10. 1186/
$12933-019-0957-3.

Won KB,Park EJ,Han D, et al. Triglyceride glucose index is an
independent predictor for the progression of coronary artery calci-
fication in the absence of heavy coronary artery calcification at
baseline[ J ]. Cardiovasc Diabetol,2020,19 (1) :34. DOI: 10.
1186/s12933-020-01008-5.

Kim MK, Ahn CW, Kang S, et al. Relationship between the tri-
glyceride glucose index and coronary artery calcification in Kore-
an adults[ J]. Cardiovasc Diabetol ,2017,16(1) :108. DOI 10.
1186/512933-017-05894.

Lee SB,Ahn CW,Lee BK, et al. Association between triglyceride
glucose index and arterial stiffness in Korean adults [ J].
Cardiovasc Diabetol,2018,17 (1) :41. DOI; 10. 1186/512933-
018-0692-1.

Li M, Zhan A, Huang X, et al. Positive association between tri-
glyceride glucose index and arterial stiffness in hypertensive pa-
tients; the China H-type Hypertension registry study [ J ].
Cardiovasc Diabetol,2020,19 (1) :139. DOI. 10. 1186/512933-
020-01124-2.

da Silva A, Caldas APS,Rocha DMUP, et al. Triglyceride-glucose
index predicts independently type 2 diabetes mellitus risk:a sys-

tematic review and meta-analysis of cohort studies[ J]. Prim Care

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Diabetes,2020, 14 (6 ) : 584-593. DOI: 10. 1016/j. ped. 2020.
09.001.
Babic N, Valjevac A, Zaciragic A, et al. The Triglyceride/HDL
ratio and Triglyceride Glucose Index as predictors of glycemic
control in patients with diabetes mellitus type 2[ J]. Med Arch,
2019,73 (3) :163-168. DOI: 10. 5455/medarh. 2019. 73. 163-
168.
Thai PV, Tien HA,Van Minh H, et al. Triglyceride glucose index
for the detection of asymptomatic coronary artery stenosis in pa-
tients with type 2 diabetes [ J]. Cardiovasc Diabetol, 2020, 19
(1) :137.DOI:10. 1186/512933-020-01108-2.
Chiu H,Tsai HJ,Huang JC, et al. Associations between Triglycer-
ide-Glucose Index and Micro- and Macro-angiopathies in Type 2
Diabetes Mellitus[ J ]. Nutrients, 2020, 12 (2) :328. DOI: 10.
3390/nul2020328.
Watt MJ, Miotto PM, De Nardo W, et al. The liver as an endocrine
Organ-Linking NAFLD and insulin resistance[ J]. Endocr Rev,
2019,40:1367-1393. DOI;10. 1210/ er. 2019-00034.
Zhang S,Du T,Zhang J, et al. The triglyceride and glucose index
(TyG) is an effective biomarker to identify nonalcoholic fatty liv-
er disease [ J ]. Lipids Health Dis,2017,16 (1) :15. DOI. 10.
1186/512944-017-0409-6.
Guo W,Lu J,Qin P, et al. The triglyceride-glucose index is asso-
ciated with the severity of hepatic steatosis and the presence of
liver fibrosis in non-alcoholic fatty liver disease:a cross-sectional
study in Chinese adults[ J]. Lipids Health Dis,2020,19 (1) .
218. DOI:10. 1186/512944-020-01393-6.
Li R,Li Q,Cui M,et al. Clinical surrogate markers for predicting
metabolic syndrome in middle-aged and elderly Chinese[J]. J
Diabetes Investig, 2018, 9 (2):411418. DOI; 10. 1111/jdi.
12708.
Yu X, Wang L, Zhang W, et al. Fasting triglycerides and glucose
index is more suitable for the identification of metabolically un-
healthy individuals in the Chinese adult population;a nationwide
study[ J]. J Diabetes Investig,2019,10 (4 ) :1050-1058. DOI.
10. 1111/jdi. 12975.
Liu PJ,Lou HP,Zhu YN. Screening for metabolic syndrome using
an integrated continuous index consisting of waist circumference
and triglyceride :a preliminary cross-sectional study| J]. Diabetes
Metab Syndr Obes,2020,13:2899-2907. DOI; 10. 2147/DMSO.
S259770.
Ren H,Yang Y, Wang F, et al. Association of the insulin resist-
ance marker TyG index with the severity and mortality of COVID-
19[ J]. Cardiovasc Diabetol, 2020, 11,19 (1) .58. DOI: 10.
1186/s12933-020-01035-2.
Fritz J,Bjgrge T, Nagel G, et al. The triglyceride-glucose index as
a measure of insulin resistance and risk of obesity-related cancers
[J]. Int J Epidemiol ,2020,49(1) :193-204. DOI.10. 1093/ije/
dyz053.

(Wi ki H 151:2021-02-06)



