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Impact of the triglyceride-glucose index gt

on 28-day mortality in non-diabetic critically
lll patients with sepsis: a retrospective cohort
analysis
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Abstract

Introduction Sepsis is a life-threatening condition that poses a globally high mortality rate. Identifying risk fac-
tors is crucial. Insulin resistance and the TYG index, associated with metabolic disorders, may play a role. This study
explores their correlation with mortality in non-diabetic septic patients.

Methods This retrospective cohort study used data from the MIMIC-IV (version 2.1) database, which includes

over 50,000 ICU admissions from 2008 to 2019 at Beth Israel Deaconess Medical Center in Boston. We included adult
patients with sepsis who were admitted to the intensive care unit in the study. The primary outcome was to evaluate
the ability of TYG to predict death at 28-day of hospital admission in patients with sepsis.

Results The study included 2213 patients with sepsis, among whom 549 (24.8%) died within 28 days of hospital
admission. We observed a non-linear association between TYG and the risk of mortality. Compared to the reference
group (lower TYG subgroup), the 28-day mortality increased in the higher TYG subgroup, with a fully adjusted hazard
ratio of 2.68 (95% Cl: 2.14 to 3.36). The area under the curve (AUC) for TYG was 67.7%, higher than for triglycerides
alone (AUC=64.1%), blood glucose (AUC=62.4%), and GCS (AUC=63.6%), and comparable to SOFA (AUC=69.3%).
The final subgroup analysis showed no significant interaction between TYG and each subgroup except for the COPD
subgroup (interaction P-values: 0.076-0.548).

Conclusion In our study, TYG can be used as an independent predictor for all-cause mortality due to sepsis
within 28 days of hospitalization.
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Introduction

Sepsis is a potentially fatal organ damage caused by insuf-
ficient response to infection, accompanied by pathophys-
iological abnormalities and metabolic disorder [1-3]. It is
one of the leading causes of death in worldwide and the
mortality rate is as high as 10-50% based on age and dis-
ease severity [4]. The early identification and intervention
of sepsis risk factors have become the focal points and
challenges of research [5]. Previous studies have shown
that the poor prognosis of sepsis is often associated with
the severity of the disease [6, 7]. Moreover, some stud-
ies have found that lipid metabolism disorders and blood
glucose levels also seem to be associated with the poor
prognosis of sepsis. However, the existing research evi-
dence regarding the risk factors of sepsis is limited and
insufficient.

Insulin resistance (IR), a compensatory response
caused by the decrease of insulin action due to vari-
ous reasons, has been proven to be associated with the
release of inflammatory factors and metabolic disorders.
Numerous studies have indicated that IR is associated
with the prognosis of pathological processes such as car-
diovascular and cerebrovascular diseases and other dis-
eases [8-10]. Triglyceride Glucose (TYG) index, a simple
and effective biomarker for IR, has highly correlation
with the gold standard for evaluating IR-hyperinsulinae-
mic—euglycaemic clamp [11]. Former studies have proven
that TYG index is involved in metabolic disorders and
inflammatory response, and may be a favorable indicator
for predicting the poor prognosis or death of cardiovas-
cular and cerebrovascular diseases and critical diseases
[12, 13]. Additionally, some studies have found that the
TYG index has a better predictive effect on non-diabetes.

Presently, the correlation between the TYG index and
the poor prognosis of sepsis lacked strong and sufficient
research evidence to support. Whether the TYG index
can be a emerging and effective indicator for predicting
the risk of death in sepsis to guide treatment remains to
be verified. Therefore, this study aims to explore the cor-
relation between mortality in non-diabetic patients with
sepsis and the TYG index, as well as to compare the pre-
dictive efficacy of the TYG index with different indicators
for predicting patient mortality.

Materials and methods

Database and study population

This retrospective cohort study utilized the fourth-gen-
eration Medical Information Mart for Intensive Care
(MIMIC-IV version 2.1) database. This is a longitudinal
single-center database that contains data on more than
50,000 ICU admissions from 2008 to 2019 at Beth Israel
Deaconess Medical Center in Boston. To obtain access,
the author, Sen Zhang, completed an online training
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course and exam (certification number: 51383956). The
use of the MIMIC-1V database was approved by the insti-
tutional review board of both Massachusetts Institute of
Technology and Beth Israel Deaconess Medical Center.
The data is anonymized, and therefore the requirement
for informed consent was waived.

Sepsis was diagnosed using the Sepsis-3 criteria: spe-
cifically, if patients presented with documented or sus-
pected infection and a change of>2 points in the total
Sequential Organ Failure Assessment (SOFA) score, they
were considered as having sepsis. We selected patients
from MIMIC-IV with diagnosis of sepsis as the study
population. Exclusion criteria were: (1) patients with
the Sequential Organ Failure Assessment (SOFA)<2,
(2) patients with any type of diabetes, (3) patients with-
out ICU records or with multiple ICU admissions, (4)
patients with ICU length of stay <24 h, (5) patients under
18 years of age, (6) patients with missing triglyceride or
glucose values. Figure S1 displays the patient selection
flowchart.

Definition of TYG index
The TYG index is calculated as TYG=Ln [fasting triglyc-
erides (mg/dL) x fasting glucose (mg/ dL)/2] [11].

Data extraction

We utilized the PostgreSQL tool (v.16, PostgreSQL
Global Development Group, Berkley, California, USA)
to extract data. Using structured query language
(SQL), we extracted patients’ diagnostic information
based on International Classification of Diseases (ICD)
codes, either ICD-9 or ICD-10. Relevant variables were
extracted within 24 h of patient admission, including:
(1) baseline characteristics: age, gender, race, the use of
statin medications and insulin; (2) comorbidities: myo-
cardial infarction, cerebrovascular disease, chronic
obstructive pulmonary disease, hypertension, liver dis-
ease, kidney disease and malignancy; (3) vital signs: heart
rate, systolic blood pressure, diastolic blood pressure,
mean arterial pressure and mean respiratory rate; (4)
disease severity scores: Sequential Organ Failure Assess-
ment (SOFA) score and Glasgow Coma Scale (GCS);
(5) laboratory parameters: hematocrit, hemoglobin,
white blood cell count, monocyte, platelets, blood urea
nitrogen (BUN), creatinine, albumin, alanine transami-
nase (ALT), aspartate aminotransferase (AST), glucose,
bicarbonate, sodium, potassium, aniongap, high-density
lipoprotein (HDL), low-density lipoprotein (LDL), tri-
glyceride; (6) hospitalization and ICU data: admission
and discharge times, ICU admission and discharge times,
and date and time of death. The patient’s 28-day mortal-
ity rate was calculated based on hospitalization time and
follow-up data as outcome data. Mortality rates were
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calculated based on the time of first diagnosis of sepsis in
MIMIC-IV 2.1 and date of death outside the hospital. All
measured parameters used in this study were the average
values obtained within 24 h of ICU admission.

Statistical analysis

To analyze the data, we utilized various statistical meth-
ods and models. Firstly, we stratified patients based
on the 28-day mortality rate of patients with sepsis to
describe their baseline characteristics, with continuous
variables expressed as median or quartiles and categori-
cal variables expressed as frequency and percentage. Dif-
ferences between continuous variables were compared
using analysis of variance or rank-sum test, while differ-
ences between categorical variables were compared using
chi-square test or Fisher’s exact test. Then, we employed
univariate and multivariate analyses to explore the factors
influencing 28-day mortality in patients with sepsis. We
employed Cox regression models to ascertain the predic-
tive association between the TYG index and the 28-day
mortality rate in patients with sepsis, with results pre-
sented as hazard ratios (HR) and 95% confidence inter-
vals (CI). In the unadjusted model, no covariates were
adjusted; in Model II, adjustments were made for age,
gender, and race; in Model III, compared to Model II, fur-
ther adjustments were made for hemoglobin, white blood
cell, platelets, BUN, creatinine, albumin, bicarbonate,
potassium, anion gap, chloride, LDL, HDL; Model IV fur-
ther adjusted for mean heart rate, mean SBP, mean DBP,
mean MBP, mean respiratory rate, statin, septic shock,
SOFA score, GCS score, and Charlson comorbidity index,
based on Model III. We used restricted cubic spline mod-
els to test for possible linear associations between TYG
levels and 28-day mortality rate. Receiver Operating
Characteristic (ROC) analysis was used to assess the pre-
dictive ability of triglyceride, glucose, TYG and SOFA for
mortality at 28-day of admission, and the sensitivity and
specificity of each index, as well as to calculate the Area
Under Curve (AUC), and stratified the sample based on
the optimal cutoff value for TYG determined by the ROC
curve and used Kaplan—Meier to plot survival curves.
Additionally, we conducted subgroup analyses to assess
whether there were differences in 28-day mortality rate
between different subgroups of sepsis based on TYG lev-
els. All analyses were conducted using the statistical soft-
ware R.4.2 and SPSS 25.0, and P<0.05 (two-tailed) was
considered statistically significant.

Results

Baseline characteristics of the study patients

We extracted data from 2213 eligible patients from the
MIMIC-1V database (Figure S1). The median age of the
patients was 65.4 years (interquartile range, 53.9-77.7),
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with an overall mortality rate of 24.8%. There were no
significant differences between the two groups of patients
in terms of gender. Patients who died within 28 days of
admission had higher levels of TYG compared to the sur-
viving patients (9.3 [9.0, 9.7] vs 8.9 [8.5, 9.4], P<0.001).
Additionally, patients who died within 28 days had lower
levels of hematocrit, hemoglobin, platelets, albumin,
bicarbonate, chloride, HDL, SBP, DBP, MBP, GCS score
as well as higher levels of white blood cell, BUN, creati-
nine, ALT, AST, potassium, aniongap, LDL, heart rate,
respiratory rate, SOFA score and Charlson’s comorbid-
ity index (all P<0.05) (Table 1). Notably, the usage of
statins among surviving patients was significantly higher
than among those who did not survive (44.1% vs 34.6%,
P<0.001).

Restricted cubic splines (RCS) analysis

We utilized restricted cubic splines (RCS) to investigate
and visualize the relationship between TYG and the
28-day mortality in patients with sepsis. After adjusting
for all relevant variables, we observed a nonlinear asso-
ciation between TYG and the 28-day mortality (non-
linear P<0.001, Fig. 1). As TYG levels increase, the risk
of 28-day mortality in patients with sepsis initially rises
rapidly and then stabilizes. The optimal cutoff value is
TYG=9.0.

ROC curve analysis

We plotted ROC curves for the four indicators of triglyc-
eride, glucose, TYG and SOFA for predicting all-cause
mortality within 28-day of admission in patients with
sepsis, and the information in Fig. 2 is listed in Table S1.
The AUC of TYG [67.7% (95% CI: 65.2%-70.1%)] was
superior to that of triglyceride [64.1% (61.5%-66.6%)],
glucose [62.4% (59.8%-64.9%)], and GCS [63.6% (60.9%-
66.4%)], and comparable to SOFA [69.3% (66.8%-71.8%)].
Consequently, TYG has a significant predictive advan-
tage. We meanwhile obtained the best cut-off value of 8.9
for TYG, which had a sensitivity of 81.1% and a specificity
of 49.5%. We used this as the stratification basis to plot
Kaplan—Meier curves for different TYG level subgroups.

Kapla-Meier analysis

We stratified the overall patient population into low TYG
subgroup and high TYG subgroup using the optimal cut-
off value obtained from the ROC curve (Fig. 3). It is evi-
dent that ischemic stroke patients with higher TYG levels
exhibit significantly lower 28-day survival rates compared
to those with lower TYG levels (P<0.001, determined by
the log-rank test).



Zhang et al. BMC Infectious Diseases (2024) 24:785 Page 4 of 10
Table 1 Baseline characteristics of patients stratified by 28-d mortality
Variable Total (n=2213) Survivors (n=1664) Non-survivors (n=549) Pvalue
Age,years 654 (53.9,77.7) 63.9 (52.3,76.6) 70.7 (584,81.9) <0.001
Gender, n (%) 0.161
Female 991 (44.8) 731(43.9) 260 (47.4)
Male 1222 (55.2) 933(56.1) 289 (52.6)
Ethnicity, n (%) <0.001
White 1506 (68.1) 1162 (69.8) 344((62.7)
Black 184 (8.3) 145 (8.7) 39(7.1)
Other 523(23.6) 357 (21.5) 166 (30.2)
Hospital LOS,days 13.5(6.9,25.1) 15.5(7.7,29.5) 102 (4.8,16.4) <0.001
ICU LOS,days 3.7(1.89.6) 34(1.896) 4.4(2.09.9) 0.003
Laboratory parameters
Hematocrit (%) 31.1(26.935.9) 314(27.2,36.0) 30.3(26.2,35.2) 0.005
Hemoglobin (g/dL) 10.2 (8.8,11.8) 10.3(89,11.9) 9.8 (84,11.4) 0.016
White blood cell (K/uL) 12.7 (8.3,18.6) 12.3(8.1,18.1) 14.1(9.0,20.0) 0.010
Platelets (K/uL) (174.0,113.0,253.5) 178.0(118.0,258.5) 158.0(92.3,241.0) 0.013
BUN (mg/dL) 23.5(15.0,40.0) 21.5(14.0,35.0) 32.5(20.5,53.0) <0.001
Creatinine (mg/dL) 1.2(08,1.9) 1.1(0.8,1.7) 1.5(1.02.5) <0.001
Albumin (g/dL) 29(2433) 29(2534) 2.7(2232) <0.001
ALT (IU/0) 32.0(15.0,101.5) 29.5(13.0,87.3) 42.0(195,124.5) <0.001
AST (IU/L) 69.0 (30.0,267.0) 66.5 (29.0,265.6) 82.5(33.5,281.0) 0.074
Bicarbonate (mEq/L) 21.0(185,24.0) 21.5(18.5,24.0) 20.0(16.5,23.0) <0.001
Sodium (mEg/L) 138.0 (135.0,140.5) 138.0 (135.0,140.5) 138.0(133.5,141.5) 0.984
Potassium (mEg/L) 4.1 (3.7,4.6) 4.1 (3.74.5) 4.2 (3.84.8) <0.001
Chloride (mEq/L) 104.5 (100.5,108.5) 104.5(101.0,108.0) 103.5(98.0,108.5) 0.004
Aniongap(mEg/L) 15.0(13.0,17.5) 14.5(12.5,17.0) 16.5 (14.0,20.0) <0.001
LDL(mg/dL) 94.0 (68.0,123.0) 92.0 (67.5,120.0) 99.0(71.0,132.0) 0.008
HDL(mg/dL) 49.0 (36.0,63.0) 50.0 (36.0,64.0) 45.0(35.061.0) <0.001
TYG 9.0(8.6,9.5) 89(8594) 9.3(9.09.7) <0.001
Vital signs
Mean SBPmmHg 108.0(100.7,117.0) 1084 (101.2,117.4) 106.1 (99.0,114.7) <0.001
Mean DBPmmHg 60.4 (54.2,66.6) 61.0 (54.8,66.8) 586 (52.2,64.6) <0.001
Mean MBPmmHg 73.3 (68.1,79.6) 73.7 (69.0,80.0) 71.6(66.4,77.5) <0.001
Mean heart rate,opm 92.3(80.0,105.2) 91.7 (79.5,104.5) 94.7 (82.1,108.2) 0.043
Mean respiratory rate, times/min 21.0(182,24.2) 20.8(18.0,24.0) 215(186,25.0) 0.019
Statin, n (%) <0.001
NO 1290 (58.3) 931 (55.9) 359 (65.4)
YES 923 (41.7) 733 (44.1) 190 (34.6)
Insulin, n (%) 0.206
NO 1116 (50.4) 852 (51.2) 264 (48.1)
YES 1097 (49.6) 812 (48.8) 285(51.9)
Septic Shock, n (%) <0.001
NO 914 (41.3) 777 (85.0) 137 (15.0)
YES 1299 (58.7) 887 (68.3) 412 (31.7)
Score
SOFA 8.0(4.0,11.0) 7.0(4.0,10.0) 10.0 (7.0,14.0) <0.001
GCS 13.0(8.0,15.0) 14.0 (10.0,15.0) 10.0 (5.0,14.0) <0.001
Charlson’s comorbidity index 5.0(4.0,7.0) 50(3.0,7.0) 7.0(5.0,9.0) <0.001

Continuous and ordinal variables were expressed as medians (with interquartile range), and categorical variables as absolute counts (with percentage), LOS Length of
Stay, BUN blood urea nitrogen, ALT alanine transaminase, AST aspartate aminotransferase, HDL high-density lipoprotein, LDL low-density lipoprotein, TYG Triglyceride
Glucose index, SBP systolic blood pressure, DBP diastolic blood pressure, MBP mean blood pressure, SOFA Sequential Organ Failure Assessment, GCS Glasgow Coma

Scale
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Fig. 1 A multiple-variable adjusted restricted cubic spline method was employed to depict the relationship between TYG levels and 28-day
mortality in patients with sepsis. The association between TYG and 28-day mortality demonstrated a non-linear pattern characterized by an initial
rapid increase followed by stabilization. The shaded area represents the 95% Cl. HR: hazard ratio; Cl: confidence interval; TYG: Triglyceride Glucose

index

Prediction of 28-day mortality in critically ill patients

with sepsis based on TYG levels at admission

We conducted univariate Cox regression analysis of
28-day mortality rate in critically ill patients with sepsis
(Table S2). In the unadjusted model, higher TYG levels
increased the 28-day mortality rate in patients with sep-
sis (HR 3.53, 95% CI 2.85 to 4.38, P<0.001) (Table 2). In
Model 1I, after adjusting for age, gender, and race, TYG
was predictive of the 28-day mortality rate in patients
with sepsis (HR 1.39, 95% CI 1.32 to 1.46, P<0.001).
Compared to the lower TYG level group, higher TYG
levels increased the 28-day mortality rate in patients
with sepsis (HR 3.67, 95% CI 2.96 to 4.55, P<0.001). In
Model III, further adjustments were made for hemo-
globin, white blood cell count, platelet count, blood
urea nitrogen, creatinine, albumin, bicarbonate, potas-
sium, aniongap, chloride, low-density lipoprotein, high-
density lipoprotein, and TYG remained predictive of
the 28-day mortality rate in patients with sepsis (HR
1.24, 95% CI 1.17 to 1.31, P<0.001). The 28-day mortal-
ity rate continued to increase in the higher TYG group
(HR 3.11, 95% CI 2.49 to 3.88, P<0.001). Model IV fur-
ther adjusted for mean heart rate, mean systolic blood
pressure, mean diastolic blood pressure, mean arterial

blood pressure, mean respiratory rate, statin use, septic
shock, SOFA score, GCS score, and Charlson comorbid-
ity index. TYG remained predictive of the 28-day mor-
tality rate in patients with sepsis (HR 1.24, 95% CI 1.16
to 1.32, P<0.001), and higher TYG levels also increased
the 28-day mortality rate (HR 2.68, 95% CI 2.14 to 3.36,
P<0.001).

Subgroup analysis of the relationship between TYG

and the 28-day mortality in critically ill patients with Sepsis
To further clarify whether the relationship between TYG
and the 28-day mortality rate in critically ill patients with
sepsis is influenced by other common comorbidities,
subgroup analysis was performed. When the data under-
went subgroup analysis based on age, gender, SOFA
score, hypertension, cerebrovascular disease, myocardial
infarction, heart failure, COPD, and ventilation, Table 3
shows that except for the COPD population (P=0.003),
where an interaction can be observed, there was no sig-
nificant interaction between TYG and each of the other
subgroups. (interaction p-values: 0.076—0.548). This indi-
cates that the relationship between TYG and the 28-day
mortality in critically ill patients with sepsis is stable.
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Table 2 Predictive relationship of TYG with 28-day mortality in cox regression model
Variable Model | Model Il Model Il Model IV

HR (95% Cl) Pvalue HR (95% Cl) P value HR (95% Cl) P value HR (95% Cl) P value
TYG? 1.35(1.29,142) <0.001 1.39(1.32,1.46) <0.001 124(1.17,1.31) <0.001 1.24(1.16,1.32) <0.001
TYG<89P Ref Ref Ref Ref
TYG>89P 3.53(2.85,4.38) <0.001 3.67 (2.96,4.55) <0.001 3.11(2.49,3.88) <0.001 2.68(2.14,3.36) <0.001

Model I: no adjusted

Model II: adjusted for age, gender, race

Model IlI: adjusted for Model Il plus hemoglobin, white blood cell, platelets, BUN, creatinine, albumin, bicarbonate, potassium, aniongap, chloride, LDL, HDL

Model IV: adjusted for Model Il and Model Il plus mean heart rate, mean SBP, mean DBP, mean MBP, mean respiratory rate, statin, septic shock, SOFA, GCS, Charlson’s

comorbidity index
?included the continuous variable TYG instead of the categorical variable TYG
®included the categorical variable TYG instead of the continuous variable TYG

Table 3 Subgroup analyses of association between TYG on
admission and 28-d mortality in critically ill patients with sepsis

Subgroup HR (95%(Cl) pvalue p forinteraction
Age 0.371
<65 (n=1086) 1.33(1.24,143) <0.001
>65(h=1127) 148(1.38,159) <0.001
Gender 0.354
Female (n=991) 137(1.28,147) <0.001
Male (n=1222) 1.34(1.24,1.44)  <0.001
SOFA 0.485
<6(n=755) 1.27(1.18,1.36) <0.001
>6(n=1458) 1.29(1.17,1.42)  <0.001
Hypertension 0.542
NO (n=1227) 1.56(1.35,1.81) <0.001
YES (n=986) 1.27(1.20,1.35) <0.001
Cerebrovascular Disease 0.086
NO (n=1966) 135(1.28,142) <0.001
YES (n=247) 1.57(1.12,2.11)  0.003
Myocardial Infarction 0.076
NO (n=1916) 1.35(1.28,142) <0.001
YES (n=297) 1.79(1.34241) <0.001
Heart Failure 0.354
NO (n=1659) 136(1.29,1.44) <0.001
YES (n=554) 133(1.12,147)  <0.001
COPD 0.003
NO (n=1695) 1.33(1.25140) <0.001
YES (n=518) 2.12(1.72261) <0.001
Ventilator 0.548
NO (n=307) 1.39(1.13,1.70)  0.002
YES (n=1906) 134(1.27,141) <0.001

SOFA Sequential Organ Failure Assessment, COPD Chronic Obstructive
Pulmonary Disease

Discussion
This study is a large retrospective cohort study that
explored the correlation between TYG index and

mortality of sepsis, providing strong research evidence
for biomarkers predicting poor prognosis of sepsis.
This study found that TYG index was positively cor-
related with the 28-day mortality of sepsis. When TYG
index> 9.0, the 28-day mortality of sepsis increased with
TYG index rising. Even after adjusting for confounding
factors, this correlation remained robust after adjusting
for confounding factors (such as age, gender, race, hemo-
globin, white blood cell, platelets, BUN, creatinine, albu-
min, bicarbonate, potassium, aniongap, chloride, LDL,
HDL, heart rate, respiratory rate, statin, septic shock,
SOFA, GCS, Charlson’s comorbidity index). Additionally,
subgroup analysis showed that the correlation between
TYG index and 28-day mortality of sepsis was robust,
and TYG index has no interaction with age, gender,
hypertension, cerebrovascular disease, myocardial infarc-
tion, heart failure and SOFA score. These findings warn
that doctors should pay more attention to the identifica-
tion and intervention of TYG index in sepsis.

Sepsis is a fatal disease, accompanied by metabolic
disorders and inflammatory storms. Relevant studies
focus on finding novel biomarkers with high sensitiv-
ity and specificity for the diagnosis of sepsis and devel-
opment of new therapies [14]. Studies have indicated
that sepsis will promote the glycolysis process, and the
increasing glucose will facilitate viral replication or
inflammatory storms, thereby aggravating the severity
of infection [15-21]. Moreover, studies have suggested
that there is a J-type relationship between blood glu-
cose and mortality in non-diabetic patients with sepsis,
and the risk of death will increase with the increase of
glucose [22]. Currently, the relationship between blood
lipids and poor prognosis of sepsis remains incon-
clusive. Some studies have found that the release of
cytokines such as bacterial endotoxin from sepsis will
elicit dramatic responses in the host, stimulating the
release of plasma catecholamines and glucocorticoids
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to elevate triglyceride-rich lipoprotein [23-25], which
in turn increases lipid stores to fuel the host response
to infection and regulate the acute phase response [26—
29]. However, the binding of lipoprotein to lipoprotein
needs to be inserted into endotoxin lipid A, which in
turn triggers the release of inflammatory mediators and
leads to a decrease in host responses to infection [30,
31]. Studies have shown that the mortality of sepsis is
related to the decrease of total cholesterol, HDL and
LDL, and has no significant correlation with triglycer-
ide. However, Cetinkaya et al. suggested that although
the mechanism remains unclear, high triglycerides can
predict the risk of death in sepsis. This study found that
TYG index was associated with 28-day mortality of
sepsis, which provided a new idea for the management
of blood glucose and lipid in patients.

IR reflects the host poor response to insulin and meta-
bolic abnormalities in many critically ill patients have
been suggested to be associated with IR. Additionally, IR
involved in various inflammatory processes and can pre-
dict the occurrence of poor prognosis of diseases such as
myocardial infarction, heart failure, stroke and cancer.
Some studies indicated that IR is not only a disease-spe-
cific response, but a universal response to critical illness
[32]. TYG index, a biomarker similar to the efficacy of
the gold standard for evaluating IR-hyperinsulinaemic—
euglycaemic clamp, has also been found to be associ-
ated with metabolic disorders such as hyperlipidemia,
hyperglycemia and obesity, as well as the occurrence of
cardiovascular and cerebrovascular diseases such as ath-
erosclerosis and stroke [33—35]. Lin et al. found that the
TYG index had a greater predictive power for incident
metabolic syndrome than neutrophils [36]. Liao et al.
suggested that TYG index is a reliable risk predictor of
all-cause mortality in ICU patients [37]. Zhang et al. also
indicated that TYG index is a potential predictor of mor-
tality in critically ill stroke [38]. This study obtained the
correlation between TYG index and the mortality of sep-
sis, which provided a supplement for the study of the cor-
relation between the TYG index and the poor prognosis
of critically ill diseases. Presently, the reasons why TYG
index increases the mortality of sepsis may be as follows:
Firstly, IR is closely related to fibrinolytic system disorder,
endothelial dysfunction, blood—brain barrier damage and
oxidative stress, which will aggravate sepsis-related infec-
tions and destroy the host response to infection [39-41].
Secondly, IR is involved in metabolic disorders, which
will further aggravate the occurrence of infection due to
the release of cytokines and inflammatory factors. Finally,
IR is associated with the occurrence of cardiovascular
and cerebrovascular diseases and organ dysfunction,
combined with hyperglycemia and hyperlipidemia, which
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will increase the severity of infection and lead to cellular
acidosis and oxidative stress to destroy the host immune
barrier [42].

The optimal cutoff value based on the ROC curve in
this study was 9.0, which was roughly similar to the cut-
off value in previous studies. Moreover, we found that
serum triglyceride and glucose, as components of the
TYG index, were inferior to the TYG index in predict-
ing 28-day mortality of sepsis. The TYG index is a sim-
ple, robust and effective predictor of 28-day mortality in
sepsis. Therefore, more attention should be paid on TYG
index in sepsis, which accompanied by severe metabolic
disorders and inflammatory storms. Correcting this
index as soon as possible will reduce the incidence of
28-day mortality.

Strengths and limitations

Our study has several advantages. Firstly, to our knowl-
edge, there have been few studies investigating the rela-
tionship between TYG and short-term prognosis in
patients with sepsis admitted to the ICU. Our study
found a nonlinear relationship between TYG and the
28-day all-cause mortality rate in patients with sepsis.
This provides a potential theoretical basis for clinicians
to develop treatment plans. Additionally, TYG has sev-
eral advantages, such as simplicity, ease of access, speed,
non-invasiveness, and high accuracy. In our subgroup
analysis, TYG demonstrated a stable relationship with
mortality rate.

This study has some limitations. Firstly, our study is
a single-center retrospective study based on electronic
medical records, which may lead to inevitable selection
bias. Secondly, due to our exclusion criteria, the pro-
portion of excluded variables in the subjects with miss-
ing data may lead to bias in the relationship. Lastly, Due
to limitations in our study design, we only analyzed the
relationship between the initial TYG measurement upon
admission and the prognosis. We did not assess the
dynamic relationship between TYG and prognosis over
time. Therefore, further verification of the predictive per-
formance of TYG requires multicenter and prospective
studies.

Conclusion

In our study, TYG can be used as an independent pre-
dictor for all-cause mortality due to sepsis within
28 days of hospitalization. Its prognostic value is supe-
rior to using triglycerides and glucose alone and is even
comparable to that of SOFA. In addition, due to the
advantages of easy access, it can help clinicians make
decisions in the future.
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