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Research progress on the correlation between triglyceride—glucose index and sepsis
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[Abstract] Sepsis, a life—threatening clinical syndrome commonly encountered in the Intensive Care Unit
(ICU), is a global health concern with high morbidity and mortality rates. Studies have demonstrated a high
prevalence of insulin resistance (IR) in septic patients. The triglyceride—glucose index (TyG index), a simple yet
reliable surrogate marker integrating lipid and glucose metabolism parameters for assessing IR, exhibits
significant clinical potential. Emerging evidence—based studies indicate a strong correlation between the TyG
index and both the pathogenesis and clinical outcomes of sepsis. This review summarizes recent advances in

understanding the association between the TyG index and sepsis, aiming to facilitate early identification of

high—risk populations and provide novel insights for clinical diagnosis and management of sepsis.

[Key words] Triglyceride—glucose index; Sepsis; Insulin resistance; Correlation Analysis

FRERIE (Sepsis) /&t S & B E M 373 b5 (Intensive Care
Unit, ICU) J38 AW ABE T M R 2 —, & il B R & 5% fiil
Mo IR T A BR X IR ] SR EERE 1 R0 R L BE T R R
TE T8 H 201 74F JR 75 5E 95 151 94890 J5 91, D] i B i 3¢ o P 4 2 3
TBIEGE1100 561" o — T 56T v [ Bk 83 0 A G 0 T 36 (1 7
KRR BRI T A B 110073 . WFA R BBk F0 h
Ji# 5 ZHPT (Insulin resistance, IR) RAERE &, KL, #E
BV A PR 5 R KPS R T R BRI T AR . R
25— 1% %) B 4H 2 (Hyperinsulinemic euglycemic clamp, HEC)
BAR H AT A NI IRVE A I S hrte ™, (H R oA o B AN 1
FREFFRRENRK LHAT A BRI 7 —MRiETER
IR B ACHE b —H b =185 -7 %) B 15 £ (Triglyceride—Glucose
Index, TyGH&#0) , TyGIEHU 4 & 1 I JIG AN B B AN F b, E
THEA @R LHARBAER S, ¥z M T IRR . A
BRI SR A AT IUE SCHR, A T TyGHR S e X AR

S, AR T TyGa S M EEie 3 R Il ™ AR B . TS VAl
IR &R, SGETyGHE BT M B3R I PR B P (%) L FH AT 5% o

1 TyGIsE LR

L. 1 TyGHREUIIE X o TyGHaHUE 2 I H i =8 (Triglyce
ride, TG) f1Z G M## (Fasting Plasma Glucose, FPG) ZH A% &5
EibR, HTEARATYCHE=Ln [ 15 H it =88 (ng/d1) X g
[4% (mg/d1) /21" o 7E20084F— T LAZRE BT 5T, Simental-
Mendi a [A1 BA 8 3 Yo {2 e N (00 A5 T 160 23 A7 61U 57 1 Ty Ga . B 5%
R, FRECT AL G B = PR S AL PP i 48, TyGHa e
A IRTT T B A I HIRCAE™ o (BB bR A4 B A
IO e 2 O v 55 JRD R, AT ZE I PR B FH Hh 32 BB ] o Guerrero-
Romerofff 75 41BN T-20104%TT & 1 — TR T [ 6T 5, 2 0F FLAM N
T 99X AN [l A BRI ) 57K P B2, B L Ty G B oAl
Jik B =BT R AL R bR, SHECIX —&FrAEAR L, RILH BFE M
) R A R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 15



Basic Medical Theory Research

A EHE 53R iCHF
B TEeN 4 eNRA 1.062025 4F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

1.2 TyGIEBUM AR 3o TyGIEE S & 7 IUps AL g 5 4
Fabm, FE R BT A P FHCHT IR o IR 45 IR 5 sk A
S0 1 5 2R TRV R PR, AT 5 500 % 35 0 30 A 25 W B L 119
RE U5, LA KAl Fig 7 o O 1 R BARAR™ o it % 0 3o E B A
) B2 AR R AT (A0 M A T o 7R TR S RARPUIRS T, AR Mg i
HH LRG3 e A I K BT 2 IR D R e I 1Tk R e N T S5 7
A BB, SECH =B & RGN . oAb, 24w LA R AT
ST PN B AT B R TR S, Mk % 2R I e 52 ), e R Fr 4K
FEAET . EIXFBLL T, R T, R =Sk
B0 B4 R b, BTG BT iR - TyGHa £5d 5 08 R A g g Ho At
J5 T LA 6 S AR 2 PIAH O, & — AR A TR R EPIRAS I 1
*i?“mo

1. 3 TyGHa# it Fuadk fe . H i IRl N 4/ DK et T 0 [t 4
WEACHR M TyGIR S5 o O s ™ L I A ™ L i
Ji 98 S 2 (A AR IR R o (HLS BRI AR S O T A
TRIE, 6T Mk EERE A8 2 e B R 26 1 L SR B AN 1 TR 2 48 O AT
FUIHE RUNPRR, TyGIRH0CA Bl T Mk w5 E B 3 TR SR, AN
T 0 A VA 4 = 5 82T

2 S ERBEmEREITY

2. VBREFAE I 5E UM TRAT IR 2 o 55 = WM A0 5 e AR o
SE S E BRAL il b S e REEAE 8 O BRI Se 5| REIK 1E 32 R B
R G B & e A (K28 B ThRERRAS Y WA BRVE A, Bk
JiE BRI R RIBET R ™ o WIS [ AR S B 0 e i
JEWIZET Rk 24. 4%, KHIZET R IFm 232, 2% IR BEPER 7 P34
30RFET:H Jg34. 7%, Q0 RIET-H 938, 5%, BT HEEAT
BIFET B AR, i U BRI 5 Sl IREERE D2 RN
— AN AERYE AL AR

2. 2 FERE AOPT B AR BT o S B3R A B AR AR JTE T4 & %%
S R 428 DO 288 [ AT & R BERE - BT 9 32 R AR AR S, FEIX AN AR
s g I R I b S B IBOR R A R, 8 B A e g
2T P 380 R T o XK IR 8 IR AT AP B B Ak, (2§
BAs B M S R, X AT RER AL AR i ™ R T LR TE A 26
SRS 43 a8 B PTA B, AEIXAN T R, e g ThRE 2

3 DR F AR T (TL-10", TGF- B ™) =ik /b,
{E 15975 JE A5 CARF SR I RN B, M0 ST 93 155 - 7E RS E M 1A,

118 98 J 87 A A A 25 J8 B IE AR G A, 88 3k 290 it 18] (A1 14 4
LR AN W5 10 S RE GBS R o 3t FE AR 48 N AT i
AR E I, I BE BT 9% SO ) AT B 5 3 S RELRN 4%
PR .

2. MRFIIEAL G VPAL FE A o EH AT E P 40 5T T Ak 50 7™ 2
FREE R TG MR bR EFE SR FR bR . MLFLIR/KF . BEMLiE R, 2%
FIREVE Y. BRI P RERRAE AR, R
-6 (1L-6) "'\ CIRME [ (CRP) . A5 K JH (PCT) 4%, w7k
RAE R I B T JORE S B e 4 RS, 5 R ERE A AN R Tl
JaA R RERRE R A SR L & T SO ARG N,
fEALRRACY T, PRI EE B TS A R Y. Bl bs 4%

D - RARSE, MREHIE M 4 B R R N5 R I D RE L, 72k
R UG VR PR EME . B TR S S
A3 2 S8 (R (APACHE 11) 145 7S4S B 3£ (SOFA) ¥-45
%o APACHE TTVPAr B985 0 S AR BRAB AR . AR08 A 12 Ak R
ARBL, 43 o2 DU B2 7 e 20 F0 o TR B 22 . SOFAYE 43 2
PG, GO . FFAE. BFAE. B, FHRXMHE RGN
B RGN, W M R I R ST R AR B
FEAe bR EASEILE A& A, REE S hBONE LA
AT, RS AR AR L IAE £ 5 0 252 F S 28 Th R R4 41
BERES.

3 TyGIE# 5 S EMMHE X

3.1 TyGHEEU S MREIE R A R R R # A= B . TyGHESL
SRk A SCHILENS R 2 AT . Bk, B R HPLS Eun
B AR AR 2L, & IURERAS A R T 40 5 AR K BT, [FIi < n
A S AN B o RS R, I R 0
7 (TNF-a | TL-6, TL-18)" @i &g m TS RES
BEAE S, IR S 15 S ImBk G . L, Bl =B
SR ] B R T S 9% A B T B, I 0 ) o v PR R O B2
L G e 25 R, AT I S LR I B YR . ik, AR
ZELIE AT A8 S BUME P R ThREBars ", R M 0E PR, &
R AE NS B DI Re T, A ik B R TS .

3. 2 TyGHE B S ek SR H W i M AR L RS R &R . B
AT, TYGIR A Mk A E AT AT A TR R B e — 300t BB 7T v,
MMIMIC-TVELHE 12 412 L 1426 44 ik 83 £ 3 (V0 5048, WF 70 % DA
BRI A3 S B 003 1) R SR Bt Ty G AR Fr) 38 I i 184 o, 2 9
TyGHEHUZ MR EHIE AR o< Stk B AR5 A TR FE bR . — T0U%H %8840
191 e 53 58 0D B AP 7 o S B 4 M Ty G 45 Bk
FET- B MRS, SRR TyGHE 35 ik #hE 8 3 R A0 T UG (2 3%
Mo AELE — 350 [ 4 A B 77 v R BB 5 Ty G $ i 6 m,
JHFEAE £ A BE AN LR T B I B T 21%, SRIATyGHa 4 5
MEFREIG IR 45 7 2 A OG . g HE RS2 Bt s = Bt A — 200 [ it A
Fe e T U BE B s RS B AL I k], 45 R
RTYGHE UK 5 kB E B M TiUs 2 1EAHC. 28 E, IITyG
PR AR AR B T PAh ik S S E IR G, i 8 B 1
KB MBI B 5%,

4 TyGIsE I BRI

TyGHE EUTE T Bk B0 5 P2 AR K TR A E R PR .
%, TyGa BUE — AN B ASTEAR, A58 K B s W i 2508 995 175 1 ekt
Ak, ELBEEERE A By 2 RS MU0 B s A0 B AR 2L, MBS
PRSI TyGHa £ mT BTy A TR SR AR Y IR R B =4k Pt IR,
52— L2 IR REI, B[ Ty GHE AR B S i — e [R] s A5 1oL ¢
Ja, TyGIa A Be 58 4 IR MR IR B 52 4 s B AR B FR . ZEIRIR
NI AR, TyGHaE ) i A e FE R AR &8 —, XTI R B A A
— 2 IR o

5 RESRE

25 LR, TyGHEHS Wk B30 < 1) 4715 %5 V) IR AR DG % o SR T,

16 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Basic Medical Theory Research

A EHE 53R iCHF
B TEeN 4 eNRA 1.062025 4F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

KT TyGIaH S IR BRAE I T b BARAE — L8 R IR, AR SRTEAH
KOFFTTHIE T EIT R S RFEA i, BB,
FUEIAT AT ST EE R SEME . [RIN, 38 3R I iy SE 4 H Ty G
TR HoAd I PR AR IV IBC S BLH, 2 37 B HERfG L 4 1 (1 IR BEAE T
AR, D REEIE BB I IR R 9T SR AL SN e . X TyG
FERCIEAT WD, A7 BT PR 2 AR R R Ik 0 283 L VAl ik o
RE B PRI BRI B FH GRS .

(5% 3]

[1JFleischmann—Struzek C,Mellhammar L,Rose N,%.Inciden
ce and mortality of hospital— and ICU—treated sepsis: results
from an updated and expanded systematic review and meta—
analysis[J].Intensive Care Medicine,2020,46(8):1552—1562.

[2] Rudd K E,Johnson S C,Agesa K M,%.Global, regional, and
national sepsis incidence and mortality, 1990—2017:analysis
for the Global Burden of Disease Study[J].Lancet (London,En
gland),2020,395(10219):200—-211.

[3] Weng L.Zeng X Y,Yin P,% .Sepsis—related mortality in
China:a descriptive analysis[J].Intensive Care Medicine,2018,
44(7):1071-1080.

[4]Rivas A M,Nugent K.Hyperglycemia, Insulin, and Insulin
Resistance in Sepsis[J].The American Journal of the Medical
Sciences,2021,361(3):297-302.

(1A B A B, @44, % 5 R 5 —E# 4 04 K 2l
frRoux—en—Y & % B R xf2 AU HE Jxom B # R i R M I E 1
FALI]. % B k2 4 (B # 10,2021,46(6):609-61 4.

[6]Simental-Mendia L E,Rodriguez—Moran M, Guerrero—
Romero F.The product of fasting glucose and triglycerides as
surrogate for identifying insulin resistance in apparently

healthy subjects[J].Metabolic Syndrome and Related Disorders,

2008,6(4):299-304.

[7]Guerrero—Romero F,Simental-Mend 1 a L E,Gonz @ lez—
Ortiz M,%.The product of triglycerides and glucose,a simple
measure of insulin sensitivity.Comparison with the euglycem
ic—hyperinsulinemic clamp[J].The Journal of Clinical Endocri
nology and Metabolism, 2010,95(7):3347-3351.

(81X I 5%, MR 2k, B B 22, % J 1 AN H L4 ol o 1 3 Jj
[J1. % E & 25 5 4§,2023,20(36):50—53+57.

(O] ohu i, By we A, B M, 40 TyGH 2 5 B & B4, BER
T H U T % 9t R [0.5F 7 % /R B I 4R, 2024,45(19):1877—
1881.

[10IMirr M, Skrypnik D,Bogda i ski P,% .Newly proposed
insulin resistance indexes called TyG—NC and TyG—NHtR show
efficacy in diagnosing the metabolic syndrome[J].Journal of
Endocrinological Investigation,2021,44(12):2831—2843.

[111Dang K,Wang X,Hu J,% .The association between triglyc
eride—glucose index and its combination with obesity indicat

ors and cardiovascular disease:NHANES 2003—2018[J].Cardiova
scular Diabetology,2024,23(1):8.

[12]Chen T,Qian Y,Deng X.Triglyceride glucose index is a
significant predictor of severe disturbance of consciousness
and all—cause mortality in critical cerebrovascular disease
patients[J].Cardiovascular Diabetology,2023,22(1):156.

(I3IFAT. AR P e %, % P B F AR SRR # HE R
R A8 3 5 HE RO AR KU A e M B AT BE b BA B B SR L0 0. o B A
JkR 22 %,2023,31(2):81 -86.

(1412 M8, o 35 | iy = R 37 20 4% 40 B0 & M R IR OR I i
oy B R MELLJ ). B R o A0 BT o 4 %,2022,31(6):619-624.

[15]Singer M,Deutschman C S,Seymour C W,%.The Third Int
ernational Consensus Definitions for Sepsis and Septic Shock
(Sepsis—3)[J1.JAMA,2016,315(8):801 -810.

[16]Evans L, Rhodes AAThazzani W,% .Surviving sepsis cam
paign: international guideTines for management of sepsis and
septic shock 2021[J].Intensive Care Medicine, 2021,47(11):
1181-1247.

[171Bauer M, Gerlach H, Vogelmann T,%¢ .Mortality in sep
sis and septic shock in Europe, North America and Australia
between 2009 and 2019—results from a systematic review and
meta—analysis[J].Critical Care (London, England),2020,24(1):239.

(1815 e, 2 bt &0 B A, 4. o B 2036 07 ik 3 I R iR 45
F ¥ AR L] K & o & 2,2024,41(03):323-331.

[19]Barichello T,Generoso J S,Singer M,% .Biomarkers for
sepsis: more than just fever and leukocytosis—a narrative
review[J].Critical Care (London, England),2022,26(1):14.

[20]Zhang H, Wu T, Ren C,%.p53 promotes the expansion of
regulatory T cells via DNMT3a—and TET2—mediated Foxp3 exp
ression in sepsis[J1.Burns & Trauma,2023,11:tkad021.

[21 IYeung S T,0vando L J,Russo A J,% .CD169+ macrophage
intrinsic IL—10 production regulates immune homeostasis dur
ing sepsis[J]1.Ce1l Reports,2023,42(3):112171.

[22]E /4, ki, Bk, AW RE R FRAMLAKET-B
BRE 0 R B IET 40 LK R AT ) B9 SRR o R LD E s KA
%,2024,16(22):64—66+72.

[23]1Sygitowicz G,Sitkiewicz D.Molecular mechanisms of or
gan damage in sepsis: an overview[J].The Brazilian Journal of
Infectious Diseases:An Official PubTication of the Brazili
an Society of Infectious Diseases,2020,24(6):552—560.

[241Zhou X,Liu CXu Z,% .Combining host immune response
biomarkers and clinical scores for early prediction of sepsis
in infection patients[J].Annals of Medicine,2024,56(1):2396569.

[25]Liang P,Yu F.Value of CRP,PCT,and NLR in Prediction of
Severity and Prognosis of Patients With Bloodstream Infectio
ns and Sepsis[J].Frontiers in Surgery,2022,9:857218.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 17



Basic Medical Theory Research

A EHE 53R iCHF
B TEeN 4 eNRA 1.062025 4F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

(261 Ewedt, ¥ 4, Z e %, F kS E A4 K EHE F ATk
Bl mfrEaEfEmil el RULY LEREEFR
%£,2024,34(16):2439-2443.

(271 e, 2 [ i, 5k 21 &, 4% . 9L 8% L IL—63% & SOFAT 4 %t
ik % E B 28d - AU By TN LI B o A FF WM (E KB
2 5 & % R),2024,45(1):43-50.

[281Su Y,Li D,Deng S,% .Prognostic value of coagulation and
fibrinolysis function indexes and NETs for sepsis patients[J].
American Journal of Translational Research,2023,15(6):4164
-4171.

(9T T RERZ 245 S WERGER . BiTHEF
B M MR & PR A TR LR EA
K % % 3%,2024,58(06):402—406.

[30]Lee S M,Jo Y H,Lee J H,% .ASSOCIATIONS OF THE SERUM
ALBUMIN CONCENTRATION AND SEQUENTIAL ORGAN FAILURE
ASSESSMENT SCORE AT DISCHARGE WITH 1-YEAR MORTALITY IN
SEPSIS SURVIVORS: A RETROSPECTIVE COHORT STUDY[J]. Shock
(Augusta,Ga.),2023,59(4):547-552.

[31IWei Q,Zhao JWang H,%.Correlation Analysis of Blood
Glucose Level with Inflammatory Response and Immune Indicat
ors in Patients with Sepsis[J].Disease Markers,2022,2022:8779
061.

[32]Turpin C,Catan A,Guerin—Dubourg A% .Enhanced oxida
tive stress and damage in glycated erythrocytes[J].P1oS One,
2020,15(7):e0235335.

[33]Saitoh S,Van Wijk K,Nakajima 0.Crosstalk between Meta

bolic Disorders and Immune Cells[J].International Journal of
Molecular Sciences,2021,22(18):10017.

[34]Minjares M,Wu WWang J M.Oxidative Stress and MicroR
NAs in Endothelial Cells under Metabolic Disorders[J].Cells,
2023,12(9):1341.

[35]Fang Y,Xiong B,Shang X, 28 .Triglyceride—glucose index
predicts sepsis—associated acute kidney injury and length of
stay in sepsis:A MIMIC—IV cohort study[J].Heliyon,2024,10(7):
e29257.

[36]Lv ZWang J,Gu M, % Association between the triglycer
ide glucose index and short—term mortality in septic patients
with or without obesity: a retrospective cohort study[J].Adip
ocyte,2024,13(1):2379867.

[37]Cao Y,He L,Su Y,% . Triglyceride—glucose index and cli
nical outcomes in sepsis: A retrospective cohort study of MIM
IC-IV[J].Journal of Cellular and Molecular Medicine,2024,28
(16):70007.

(38 B, B 7% 5=, fH 2 R 26 TyGHe S e Ik o B TR 3T
i P B ELLDD. 52 8 AR 57 4 3 (F 3E50),2022,6(3):159—163.

EEE AT

F AT (2000—-), %, %, ¥ B B 1 4 32 WAL EAT R R
g, EERFAREF T @R,

EIRES:

FWEAE (1980——), %, sk, T B 7T b 4 R, & 7 AL A 4 3R AR
FHEEF EEMNFEFE L RS @A,

18 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



