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Abstract: Objective To investigate the serum levels of T- cell immunoglobulin and mucin- containing molecule- 3 (TIM-3) ,
paraoxonase-1 (PON-1) ,and growth differentiation factor-15 (GDF-15) in elderly sepsis patients and their relationship with
poor prognosis. Methods A total of 128 elderly sepsis patients who visited the First People's Hospital of Lianyungang between
October 2022 and October 2024 were retrospectively selected as the research subjects (sepsis group) . All patients were assigned
into a simple sepsis group (n=50) and a septic shock group (/7=78) based on the disease severity. According to the survival
status after 28 days, the patients were assigned into a survival group (n7=77) anda death group (n=51) .Inthe same period,
119 individuals who experienced physical examination were included as the healthy control group. Enzyme-linked
immunosorbent assay was used to detect serum TIM-3, PON-1, and GDF-15 in sepsis group patients within 24 hours of
admission and in the healthy control group on the day of physical examination. Multivariate logistic regression analysis was
used to screen for influencing factors. Receiver operating characteristic  (ROC) curve was plotted to analyze the predictive
value of indicators for prognosis. The area under the curve (AUC) was compared using Z-test. Results The serum levels of TIM-
3 and GDF-15 in sepsis group were higher than those in healthy control group, while the PON-1 was lower than that in healthy
control group (P<0.01) . The serum TIM-3 and GDF-15 in septic shock group were higher than those in normal sepsis group,
and the PON-1 was lower than that in normal sepsis group (A<0.01) . Compared with the survival group, the Acute Physiology
and Chronic Health Evaluation I (APACHE Il') score, Sequential Organ Failure Assessment (SOFA) score, the level of TIM-
3, and GDF-15 were higher (P<0.05), PON-1 was lower (P<0.05)in death group. Increased TIM- 3 and GDF-15 were independent
risk factors for death in elderly sepsis patients (OR=3.167, 95%C} 1.604-6.252, P=0.001: OR=2.942,95%C/ 1.411- 6.135, P=0.004),
while increased PON-1 was a protective factor for death in elderly sepsis patients (OR=0.756, 95%C/ 0.631-0.905, P=0.002) .
The AUC of TIM-3, PON-1, and GDF-15 alone and combined to predict death were 0.830, 0.826, 0.828, and 0.950, respectively.
The combined AUC surpassed the individual AUC (P<0.05) . Conclusion Serum levels of TIM- 3, PON- 1, and GDF- 15 are
factors influencing death in elderly patients with sepsis, and combined detection has high predictive value for their death risk.
Keywords: Sepsis: Prognosis T-cell immunoglobulin and mucin-containing molecule 3: Paraoxonase-1: Growth differentiation
factor-15
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Sepsis is a life-threatening organ dysfunction mainly
caused by dysregulated host responses following infection
[1]. Despite advances in antimicrobial agents and organ
supportive therapy in recent years, the survival rate of
septic patients has not been significantly improved, and
sepsis remains a global health burden [2]. The
pathogenesis of sepsis is extremely complex, involving
infection, inflammatory response, immune regulation and
multiple other mechanisms. Currently, available
biomarkers fail to achieve accurate early prognosis
prediction and targeted treatment for sepsis, especially
septic shock [3]. In addition, elderly patients are
accompanied by multiple underlying diseases and declined
immune and organ functions, leading to further increased
mortality after sepsis onset. Therefore, clinically
accessible biomarkers that can reflect the early occurrence
and progression and predict the prognosis of elderly sepsis
are urgently needed to facilitate precise clinical evaluation.

T cell immunoglobulin and mucin-containing molecule 3
(TIM-3) serves as a potential therapeutic target due to its
pivotal role in regulating immune responses in various
inflammatory disorders, and it is closely correlated with
sepsis progression [4]. Paraoxonase-1 (PON-1) is a
calcium-dependent high-density lipoprotein-associated
enzyme, which has been identified as a negative acute-
phase response biomarker in animal and human studies [5].
Growth differentiation factor-15 (GDF-15) is a promising
biomarker for multiple diseases related to pulmonary
infection and critical care medicine [6]. Accumulating
studies have confirmed that TIM-3, PON-1 and GDF-15
are all tightly linked to sepsis and infectious diseases.
Nevertheless, clinical studies focusing on the combined
prognostic value of the three indicators in elderly septic
patients are still scarce. Accordingly, this study aimed to
explore the relationships of TIM-3, PON-1 and GDF-15
with disease progression and prognosis of elderly sepsis,
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and analyze their predictive efficacy on patient outcomes,
so as to provide evidence for clinical treatment.

1 Materials and Methods

1.1 General Data

A total of 128 elderly patients diagnosed with sepsis
admitted to Lianyungang First People’s Hospital from
October 2022 to October 2024 were retrospectively
enrolled into the sepsis group, with a mean age of
(69.97+£5.94) years, including 70 males and 58 females.
According to disease severity, they were divided into
common sepsis subgroup (50 cases) and septic shock
subgroup (78 cases). Based on 28-day survival outcomes,
all patients were classified into survival group (77 cases)
and death group (51 cases), and sepsis-related death was
defined as the endpoint event. Meanwhile, 119 age- and
gender-matched healthy physical examinees were
recruited as the healthy control group, with a mean age of
(70.12+5.87) years, including 72 males and 47 females.

Inclusion criteria:(1) Diagnoses of sepsis and septic
shock were in line with relevant diagnostic criteria [7]; (2)
Patient age > 60 years old. Exclusion criteria: (1) Patients
with hematological diseases, malignant tumors or organ
transplantation history; (2) Subjects complicated with
autoimmune diseases; (3) Patients with human
immunodeficiency  virus infection or long-term
immunosuppressant application history; (4) Cases whose
families abandoned treatment or transferred to other
hospitals during hospitalization. This study was approved
by the Hospital Ethics Committee (Ethics Approval No.:
LW-20240924001-01), and informed consent was signed
by all patient family members.

1.2 Research Methods

1.2.1 Clinical Data Collection

Collected baseline data including age, gender, body
mass index (BMI), history of hypertension, diabetes
mellitus and coronary atherosclerotic heart disease,
infection site, disease severity, heart rate, body
temperature, serum creatinine, blood urea nitrogen,
platelet count, white blood cell count, lymphocyte count,
neutrophil count, C-reactive protein, D-dimer, Acute
Physiology and Chronic Health Evaluation II (APACHE II)
score and Sequential Organ Failure Assessment (SOFA)
score. In addition, the types of pathogenic bacteria isolated
from elderly septic patients were recorded.

1.2.2 Detection of Serum TIM-3, PON-1 and GDF-15
Levels

A total of 5 mL cubital venous blood was collected
within 24 hours after admission from septic patients, and
blood samples were obtained on the physical examination
day for healthy controls. Specimens were centrifuged at
3500 r/min with a centrifugal radius of 10 cm for 15
minutes to separate upper serum. The isolated serum was

subpackaged and stored in a -80 °C ultra-low temperature
refrigerator without repeated freezing and thawing. All
samples were preserved within 2 years, and pre-
experiments verified the good stability of target proteins
under such storage conditions. Enzyme-linked
immunosorbent assay (ELISA) was adopted to detect
serum TIM-3, PON-1 and GDF-15 levels. Corresponding
detection kits were listed as follows: TIM-3 ELISA kit (Cat.
No.: VEH11154, Shanghai Wei'ao Biotechnology Co.,
Ltd.), PON-1 ELISA kit (Cat. No.: 334, Shanghai Kesun
Biotechnology Co., Ltd.), GDF-15 ELISA kit (Cat. No.:
E07278, Shanghai Walan Biotechnology Co., Ltd.).

1.3 Statistical Analysis

SPSS 25.0 statistical software was used for data
analysis. Measurement data were expressed as X+s, and
independent-samples #-test was used for inter-group
comparison. Enumeration data were presented as case (%),
and chi-square test was applied for comparison.
Multivariate logistic regression analysis was performed to
screen independent influencing factors for 28-day
prognosis. Receiver operating characteristic (ROC) curves
were plotted to evaluate the prognostic predictive value of
each indicator, and Z-test was used for the comparison of
area under the curve (AUC). A P value less than 0.05 was
considered statistically significant.

2 Results

2.1 Comparison of Serum TIM-3, PON-1 and GDF-
15 Levels between Healthy Control Group and Sepsis
Group

Serum TIM-3 and GDF-15 levels in the sepsis group
were significantly higher than those in the healthy control
group, while PON-1 level was obviously lower in the
sepsis group (P<0.05), as shown in Table 1.

2.2 Comparison of Serum TIM-3, PON-1 and GDF-
15 Levels in Elderly Septic Patients with Different
Disease Severity

Patients in the septic shock subgroup had higher
serum TIM-3 and GDF-15 levels and lower PON-1 levels
compared with those in the common sepsis subgroup
(P<0.05), as shown in Table 2.

2.3 Comparison of Clinical Data and Serum
Biomarker Levels among Elderly Septic Patients with
Different Prognoses

No significant differences were observed in age,
gender, BMI, incidence of hypertension, diabetes mellitus,
coronary heart disease, infection site, pathogen species,
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disease severity, heart rate, body temperature, serum
creatinine, blood urea nitrogen, platelet count, white blood
cell count, lymphocyte count, neutrophil count, C-reactive
protein and D-dimer between the survival group and death
group (P>0.05). The death group presented higher
APACHE II score, SOFA score, TIM-3 and GDF-15 levels,
as well as lower PON-1 level than the survival group
(P<0.05), as shown in Table 3.

2.4 Multivariate Logistic Regression Analysis on
Prognostic Influencing Factors of Elderly Septic
Patients

Continuous variables with statistical significance in
univariate analysis were enrolled as independent variables,
and prognosis was set as the dependent variable (death=1,
survival=0). Multivariate logistic regression results
revealed that elevated TIM-3 and GDF-15 were
independent risk factors for all-cause death in elderly
septic patients (P<0.01), while high PON-1 level acted as
an independent protective factor against death (P<0.01), as
shown in Table 4.

2.5 Prognostic Predictive Value of Serum TIM-3,
PON-1 and GDF-15 for Mortality in Elderly Septic
Patients

ROC curve analysis showed that the AUC values of
single TIM-3, single PON-1, single GDF-15 and combined
detection were 0.830, 0.826, 0.828 and 0.950 respectively.
The AUC of combined prediction was significantly higher
than that of each single indicator (Z=2.738, 3.011, 2.784,
all P<0.05), as shown in Figure 1 and Table 5.

Tab.1 Comparison of serum TIM-3, PON-1, and GDF-15
levels between healthy control group and sepsis group  (x%s)

Group n  TIM-3 (pg/mL) PON-1 (ng/mL) GDF-15 (pg/mL)
Healthy control 119 29.8249.15 77.32+21.08  398.27+109.85
Sepsis group 128 42.35+8.53 49.13+£9.86 824.60+202.94
t value 11.138 13.614 20.314

P value <0.001 <0.001 <0.001

Tab.3 Comparison of clinical data and serum levels of TIM-3,
PON-1, and GDF-15 in elderly sepsis patients with different

prognoses  (X+s)
Index Survival Death group 178 P
group (n=77) (n=51) value value
Age (years) 69.52+5.78 70.65+6.14 1.056 0.293
Male [n (%)] 41 (53.25) 29 (56.86) 0.162 0.687
BMI (kg/m?) 22.98+3.06 23.15+2.97 0311 0.756
Hypertension [n (%)] 20 (25.97) 17 (33.33) 0.809 0.369
?,}"'Hetes mellitus [n 10 (12.99) 11(2157) 1647 0.199
(1
Coronary heart disease
n (%)] 5(6.49) 4(7.84) 0.085 0.77
Infection site [n (%)] 1.837 0.607
Respiratory system 26 (33.77) 13 (25.49)
Hematologic system 22 (28.57) 13 (25.49)
Urinary system 15 (19.48) 14 (27.45)
Skin and soft tissue 14 (18.18) 11(21.57)
Pathogen type [n (%)] 2452 0.294
Gram-negative
bacteria 29 (37.66) 25(49.02)
Gram-positive
bacteria 22 (28.57) 9 (17.65)
Fungi 26 (33.77) 17 (33.33)
Disease severity [n (%)] 3317 0.069
Common sepsis 35 (45.45) 15(29.41)
Septic shock 42 (54.55) 36 (70.59)
Heart rate (beats/min)  84.25+20.18 85.16+20.09 0.25 0.803
Body temperature (°C)  39.10+0.84 39.12+0.86 0.131 0.896
APACHE II score 17.75+£5.18 25.06+8.40 6.478 <01'00
SOFA score 8.05+2.25 10.29+3.65 4.154 <0.00

Serum creatinine
(nmol/L)

Blood urea nitrogen
(mmol/L)

Platelet count (x10°/L)

‘White blood cell count

132.76+28.55  134.81+£30.84  0.385 0.701

9.4842.36 9.65+2.43 0.394 0.694

176.45+42.71  172.80+45.12  0.463 0.644

(x10°%L) 1025+3.68 1061342 0557 0.578

Lymphocyte count

(x10°/1) 0.75+0.21 0.82+0.22 1.812 0.072

Neutrophil count

(x10°/L,) 10.84+3.16 10.98+3.25 0.243  0.809

C-reactive protein 1104823045  118.67432.59 49 015

(mg/L)

D-dimer (mg/L) 2.45+0.67 2.56:0.70  0.893 0.373

TIM-3 (pg/mL) 36106846 517941275 949

PON-1 (ng/mL) s669+1278 3772893 938 %0
<0.00

GDF-15 (pg/mL) 688.27+168.30 1030.43+265.84 10.365

Tab.2 Comparison of serum TIM-3, PON-1, and GDF-15
levels in elderly sepsis patients with different conditions
(X+s)

Group n  TIM-3 (pg/mL) PON-1 (ng/mL) GDF-15 (pg/mL)
Common sepsis 50 32.66+8.12 61.90+11.62  625.96+172.78
Septic shock 78 48.56+9.30 40.94+9.25  951.93+238.41

t value 9.906 11.302 8.358

P value <0.001 <0.001 <0.001

Tab.4 Multivariate logistic regression analysis on prognosis in
clderly sepsis patients

Index [ SE  Wald *OR value 95%CI P value

APACHE IIscore 0.245 0.238 1.062 1.278 0.802~2.038 0.303

SOFA score 0.284 0476 0357 1329 0.523~3.378 0.55
TIM-3 1.153 0347 11.037 3.167 1.604~6.252 0.001
PON-1 -0.28 0.092 9.244  0.756 0.631~0.905 0.002

GDF-15 1.079 0375 8.28 2942 1.411~6.135 0.004
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Tab.5 Diagnostic performance of serum TIM-3, PON-1, GDF-
15 and their combined detection in predicting mortality in
elderly patients with sepsis

Sensitivity  Specificity Cut-off o
Index (%) (%) value AUC 95%CI
TIM-3 78.64 7583 4378 pg/mL 0.830 0.754~0.906
PON-1 93.58 62.94 46.04 ng/mL  0.826 0.756~0.897
GDF-15 68.45 89.16 826.15 0.828  0.751~0.905
pg/mL
Combined o) 3¢ 90.92 - 0.95 0.911~0.988
detection
100 e
80F
= 60F g o
= !
E u ¢ TIM-3
5 40 ~---PON-1
@ ot GDF-15
0k Combined
e’ — Reference

0 20 40 60 80 100

100-Specificity( % )

Fig.1 ROC curves of serum TIM-3, PON-1, and GDF-15
levels in predicting death in elderly sepsis patients

3 Discussion

Sepsis refers to uncontrolled and destructive systemic
inflammatory responses triggered by host infection, which
can eventually lead to multiple organ damage. When sepsis
progresses to intractable hypotension unresponsive to
conventional fluid resuscitation and requires vasopressor
agents to maintain stable blood pressure, the disease
develops into septic shock. Septic shock represents severe
circulatory failure and cellular metabolic disturbance,
which is classified as critical illness [8-9].APACHE II and
SOFA scores are widely applied to assess sepsis severity
and clinical prognosis, whereas both scoring systems
involve numerous items with complicated clinical
application procedures [10]. In addition, multivariate
logistic regression analysis in this study indicated that the
two classic scoring systems were not independent risk
factors for death in enrolled patients, which might be
attributed to variable competition effects in statistical
models. After three highly specific predictive biomarkers
were included in the regression model, the independent
predictive efficacy of routine physiological indicators
contained in APACHE II and SOFA scores was greatly
weakened, resulting in insignificant P wvalues. This
phenomenon did not deny the clinical value of traditional
scoring systems, but suggested that the weight of
comprehensive clinical scores would decline when highly
specific serum biomarkers were introduced. Moreover, this
study found that gram-negative bacteria were the
predominant pathogenic strains among the 128 enrolled
elderly septic patients. Previous studies have confirmed
that pathogen type is closely associated with sepsis

prognosis [11], while no significant difference in pathogen
distribution was found between patients with different
outcomes in this research, which may be related to limited
sample size and different proportion of enrolled septic
shock cases.

In septic conditions, TIM-3 expressed on T cells and
myeloid cells participates in the development of immune
paralysis and immune dysfunction, consequently inducing
immunosuppressive status in septic patients [12-14]. A
previous study conducted by Wang Qingfeng et al. [15]
verified that serum TIM-3 level could effectively predict
clinical outcomes in elderly patients with multidrug-
resistant bacterial bloodstream infection. Consistent with
above findings, the present study confirmed that serum
TIM-3 level increased along with disease deterioration and
adverse prognosis in elderly septic patients. Meanwhile,
high TIM-3 level was identified as an independent
mortality risk factor, indicating a positive correlation
between elevated TIM-3 expression and disease
progression as well as death risk. The potential mechanism
of TIM-3 participating in elderly sepsis progression was
speculated as follows: severe inflammatory and infectious
stimuli during sepsis can rapidly upregulate TIM-3
expression on the surface of immune cells including T cells
and natural killer cells. Upregulated TIM-3 is closely
linked to immune disorder, which can transmit inhibitory
signals, induce T cell exhaustion, reduce host pathogen
clearance ability and further accelerate disease
deterioration. Higher TIM-3 levels detected in septic shock
patients can serve as a marker of severe immune system
imbalance and decompensated excessive
immunosuppressive response. ROC curve analysis
confirmed that TIM-3 possessed certain standalone clinical
predictive value with an AUC of 0.830.

Circulating PON-1 binds to high-density lipoprotein
in vivo and protects low-density and high-density
lipoproteins from oxidative damage via hydrolyzing
oxidized lipids. Therefore, PON-1 is recognized as an
antioxidant enzyme, inflammatory response regulator and
essential component of immune system [16-17]. In line
with the research results reported by Bourika et al. [18],
this study also verified decreased serum PON-1 levels in
septic patients, which was correlated with sepsis
progression and increased mortality risk and served as an
independent prognostic influencing factor. It was
preliminarily inferred based on previous evidence that
acute-phase reactions during elderly sepsis would alter
lipoprotein metabolism, leading to the replacement of
PON-1 in high-density lipoprotein by other acute-phase
proteins and subsequent downregulated PON-1 expression.
Patients with septic shock and fatal outcomes suffered
more severe infection and inflammation, accompanied by
more obvious decline of PON-1. Reduced PON-I
expression impairs anti-oxidation and immune regulation
capacity, weakens host defense against oxidative injury,
exacerbates  uncontrolled  oxidative  stress and
inflammatory cascade reaction, and finally forms a vicious
cycle resulting in poor clinical prognosis.

GDF-15 plays vital roles in erythropoiesis, cachexia
formation, immune homeostasis and cell survival, and its
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expression is significantly upregulated under conditions
including tissue injury, inflammation, oxidative stress and
malignant tumors [19]. Barton et al. [20] demonstrated that
elevated GDF-15 level was correlated with prolonged
mechanical ventilation duration and increased incidence of
severe sepsis in ICU patients. Similarly, this study detected
obviously increased serum GDF-15 levels in elderly
patients complicated with septic shock and non-survivors.
The potential mechanism of elevated GDF-15 in sepsis
was summarized as follows: GDF-15 is mainly induced by
macrophages during infectious episodes in septic patients,
and massive cell death further promotes GDF-15 secretion.
The pro-inflammatory and pro-oxidative properties of
GDF-15 can affect patient survival and raise mortality risk.
Additionally, as a stress-responsive cytokine, increased
GDF-15 level is closely associated with mitochondrial
damage and cellular apoptosis, acting as a stress signal
released by the body under severe infectious and
inflammatory stress, which can effectively reflect disease
severity and underlying immune-metabolic disorders. The
AUC value of standalone GDF-15 for predicting 28-day
mortality was 0.828 in this study, which was basically
consistent with the result of 0.854 reported by Ji et al. [21].

On the basis of previous researches, this study
innovatively combined TIM-3, PON-1 and GDF-15 for
joint prognostic evaluation. ROC curve results proved that
the combined detection of the three biomarkers achieved
the highest AUC value of 0.950, which could compensate
for the deficiencies of single-indicator detection and help
clinicians realize accurate prognostic assessment for
elderly septic patients.

Several limitations of this study should be
acknowledged. Firstly, this was a single-center
retrospective study without external verification from
other medical centers, which limited the generalizability of
research conclusions. Secondly, the follow-up period was
relatively short, failing to provide long-term prognostic
outcomes. Thirdly, only one-time blood sample collection
was performed in this research. Further dynamic blood
specimen collection during disease progression is required
to clarify the definite correlation between biomarker
fluctuation and sepsis development trajectory.

In conclusion, serum TIM-3 and GDF-15 levels are
positively correlated with disease severity and clinical
prognosis of elderly sepsis, while PON-1 level shows a
negative correlation. Single or combined detection of the
three indicators can be used as convenient and promising
potential biomarkers for prognostic evaluation in elderly
septic patients.
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S (P<0.01) o FET-ZH kAR B2 S8 PEAR BOIR L P4l TT (APACHE 1) P43 JF BT B =3B 174k (SOFA) 145
TIM-3.GDF-15 i FAE 4740 (P<0.05) , PON-1 Ik T A 7741 (P<0.05) o TIM-3 . GDF-15 T} & 2 AE M B J B SE T
B ST G R R R (OR=3.167,95%CI : 1.604~6.252, P=0.001; OR=2.942,95%CI : 1.411~6.135,P=0.004) , PON-1 3 5
S AR MEEAE BB AL T AR R (OR=0.756,95%CI :0.631~0.905, P=0.002) , TIM-3 ,PON-1,GDF-15 S il =
A UM BE T A AUC 43 31 4 0.830 . 0.826 . 0.828 1 0.950, B A 46 I Ay AUC =5 T = 48 b5 20 — W 4 AUC
(P<0.05), #5i% L34 TIM-3 \PON-1,GDF-15 7K P& B AR MR AE (8 4 JE T A5 IR 2%, A5 A Xof 28 35 8 T
52 A 55 oo ) TR

SR : WEEIE ; TS T AN S e Bk 8 AN AR 1007 35 XPAURERG 1 AL T 15
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Predictive value of serum TIM-3, PON-1, and GDF-15 for poor prognosis

in elderly sepsis patients
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Abstract: Objective To investigate the serum levels of T-cell immunoglobulin and mucin- containing molecule -3
(TIM-3), paraoxonase-1 (PON-1), and growth differentiation factor-15 (GDF-15) in elderly sepsis patients and their
relationship with poor prognosis. Methods A total of 128 elderly sepsis patients who visited the First People’s Hospital
of Lianyungang between October 2022 and October 2024 were retrospectively selected as the research subjects (sepsis
group). All patients were assigned into a simple sepsis group (n=50) and a septic shock group (n=78) based on the
disease severity. According to the survival status after 28 days, the patients were assigned into a survival group (n=77)
and a death group (n=51). In the same period, 119 individuals who experienced physical examination were included as

the healthy control group. Enzyme-linked immunosorbent assay was used to detect serum TIM-3, PON-1, and GDF-15 in
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sepsis group patients within 24 hours of admission and in the healthy control group on the day of physical examination.
Multivariate logistic regression analysis was used to screen for influencing factors. Receiver operating characteristic
(ROC) curve was plotted to analyze the predictive value of indicators for prognosis. The area under the curve (AUC)
was compared using Z-test. Results The serum levels of TIM-3 and GDF-15 in sepsis group were higher than those in
healthy control group, while the PON-1 was lower than that in healthy control group (P<0.01). The serum TIM-3 and
GDF-15 in septic shock group were higher than those in normal sepsis group, and the PON-1 was lower than that in
normal sepsis group (P<0.01). Compared with the survival group, the Acute Physiology and Chronic Health Evaluation
I (APACHE 1I ) score, Sequential Organ Failure Assessment (SOFA) score, the level of TIM-3, and GDF-15 were
higher (P<0.05) , PON-1 was lower (P<0.05) in death group. Increased TIM-3 and GDF-15 were independent risk
factors for death in elderly sepsis patients (OR=3.167, 95%CI: 1.604—6.252, P=0.001; OR=2.942, 95%CI: 1.411-
6.135, P=0.004) ,while increased PON-1 was a protective factor for death in elderly sepsis patients (OR=0.756, 95%CI
0.631-0.905, P=0.002). The AUC of TIM-3, PON-1, and GDF-15 alone and combined to predict death were 0.830,
0.826, 0.828, and 0.950, respectively. The combined AUC surpassed the individual AUC (P<0.05). Conclusion Serum
levels of TIM-3, PON-1, and GDF-15 are factors influencing death in elderly patients with sepsis, and combined
detection has high predictive value for their death risk.

Keywords: Sepsis; Prognosis; T - cell immunoglobulin and mucin - containing molecule 3; Paraoxonase - 1; Growth
differentiation factor-15
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mucin-containing molecule 3, TIM-3 ) [K H.7E Z Fh 48 i
PR o T RO KON G E T, © o A
MR TT R A, SRR BN R R B UTAH G . X4
i 1 (paraoxonase-1, PON-1 ) e — RIS B TR
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UG RIRTT 2%

PET0 51, Lok 58 1], AR 455 15 R JBE 0 Dby 3 308 Y B
20 (50 f51)) UM RESE PR e 2H (78 48] ) , IF AR 416 28 d A= 77
0053 A HEAFEH (77 15 FIBE T2 2H (51 4]) , FET-E
HMEEEREARDCIE T o [N ARSI A7 % 5 MR AE
AR DT FC 1Y 119 ARG N HEAE Dby ft BT HR AL, 4R 1%
(70.12+5.87)% , F P 7245, 2o 47 4.,

PABRUE : (1) MRBERE AR EERE IR 5045 G AR OGS
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GEP 5 (3) NG e b o 7 S e AT 6 3 400 71
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Ho ARUTEIRBEBEACHEZE S b (fE BT AL
LW-20240924001-01) , i 5@ 22 MK R & A
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sk R AR AL O IS (GEECo ) SRR TR AL o 15 A B
O R VLT i PR 2 A /T 4
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(Acute Physiology and Chronic Health Evaluation 1I ,
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Organ Failure Assessment, SOFA) PE47, [l SFISCER & 4F
122 [fiLif TIM-3 PON-1,GDF-15 /KP4 e
LAF M FRIE SRE A BE 24 h P (f R X R 4 M PR A 2
H O 9 5 1E ik afi 5 mL, LA 3 500 v/min 32 B 55 0
(BEO¥A210 em) , B0 15 min [ WEE TE T, 2025
TRAFT°-80 CRAIR VAR , 050 S S VRl . FEATRAF
W] EI7E 2 4F AN, 2 TSR 30 0E IR A5 1 E A
HEHFRENE R Ao R BB 50 52 W B 2 (enzyme -
linked immunosorbent assay, ELISA )& I v TIM-3
PON-1.GDF-15 /KF-, Kt & 705 o i i e A
PIFHE Y TIM-3 ELISA 3] & (175 : VEH11154) | b
VERHITAE YRHE 1) PON-1 ELISA 35 £ (5845 :334) |
T B2 A YR GDF- 15 ELISA i Fl & (57 5.
E07278)

1.3 %tk R SPSS 25.0 Ff: b FEAHE
T TR s o, A A] LR I ST FEAS ¢ 46
5 THECRORL LI (9%0) R R R 3. R Z A
= logistic [ 5 37 0 126 B 3 28 d T s RS2 PR 2%
21l 321 TAERHE (receiver operating characteristic,
ROC) M1 £ 7 Hrdabroxd s i 000 {8, it 421 AR
(area under the curve, AUC) HLBER H Z K55 . P<0.05
hEFAGHEE L.

2 & R

2.1 kAt PR 2A Ae IR A JE 40 o 75 TIM-3,PON-1,
GDF-15K-F sk BREFAELL MG TIM-3 .GDF-157K
- i TS BE 4, PON-1 7K PR T{atBEXT IR 41 (P<
0.05), W1,

22 RR A% IR B i TIM-3 ,PON-1,
GDF-15/K-F o MEEAEIR s 4L i ds TIM-3 .GDF-15
IRV 5 T 58 M FERE 41 (P<0.05) , PON-1 7K AL T3
WMEERELH (P<0.05) . W32,

2.3 KRG R AEE B R AR TIM-3
PON-1.GDF-15KF ik BRLAERE L5 BMIL &
IR BRI Fef O SRR A7 B S T A
TG FREE O AR UL it PR ZE A it/ M4k
SN o e QR NN 0 h NG L e 0V o N O S
B D-RIR I, 2R 5 E L (P>0.05) .
SET-41 APACHE II #43 . SOFA ¥¥43 . TIM-3 ,GDF-15
i TAEAELL, PON- UK FAEA741(P<0.05) . W33,
2.4 Fod AR BTG 09 % B logistic #1112
oA KGR R T 2 R G E R U & i
AR RN AR, TS M A (BET =1, 4:47=0),

R fREEXT RLURIRERAELLIN 7 TIM-3 ,PON-1 ,GDF-15
IKRFEEE (Rs)
Tab.1 Comparison of serum TIM-3, PON-1, and GDF-15

levels between healthy control group and sepsis group  (x+s)

23] % TIM-3(pg/mL) PON-1(ng/mL) GDF-15(pg/mL.)

BRI 119 29.8249.15  77.32+21.08  398.27+109.85
JHeREAELH 128 42.3548.53 49.1329.86  824.60+202.94
tfE 11.138 13.614 20.314
P4 <0.001 <0.001 <0.001

R2 AT EEMEERE £ 113 TIM-3 .PON-1 .GDF-15
HKFEEE (vs)
Tab.2 Comparison of serum TIM-3, PON-1, and GDF-15

levels in elderly sepsis patients with different conditions ~ (xs)

2051 BiEL TIM-3(pg/mL) PON-1(ng/mL) GDF-15(pg/mL)

WAEMERELL 50 32.66%8.12 61.90£11.62  625.96+172.78
AR 4] 78 48.56+9.30 40.94+9.25  951.93+238.41
ofE 9.906 11.302 8.358
P1H <0.001 <0.001 <0.001

R3  AFEBUGEAERRRE A IRR GO RIS TIM-3 . PON-1 |
GDF-15 KL (os)
Tab.3 Comparison of clinical data and serum levels of TIM-3,
PON-1, and GDF-15 in elderly sepsis patients with different

prognoses  (x+s)

eI A (n=77) ET-H(n=51) i P

F () 69.52+5.78 70.65£6.14  1.056 0.293
Bk (%) ] 41(53.25) 29(56.86)  0.162 0.687
BMI (kg/m?) 22.98+3.06  23.15+2.97 0311 0.756
e [451(% ) ] 20(25.97) 17(33.33)  0.809 0.369
BRI (%) 10(12.99) 11(21.57) 1.647 0.199
e [ (%) 5(6.49) 4(7.84) 0.085 0.770
TG [ 1(%) ]

WP R G5 26(33.77) 13(25.49)

ﬁl}f/ﬁz%ﬁ 22(28.57) 13(25.49) 1837 0.607

NATEYN 15(19.48) 14(27.45)

SRR 2 14(18.18) 11(21.57)
TR IR R (%)

2 R 29(37.66) 25(49.02)

2 PR 22(28.57) 9(17.65)  2.452 0.294

B 26(33.77) 17(33.33)
TR [9(%) ]

3 i B 35(45.45) 15(29.41) 3317 0069

JHeBEREIR 3 42(54.55) 36(70.59)
(K /min) 84.25+20.18 85.16+20.09 0.250 0.803
AR (C) 39.10+0.84 39.12£0.86  0.131 0.896
APACHE 1343 (43)  17.75%5.18 25.06£8.40  6.478<0.001
SOFA P43 (43) 8.05+2.25 10.29+3.65  4.154<0.001
MM JULEF ( pmol/L) 132.76+28.55  134.81£30.84 0.385 0.701
MM hR 2 2 (mmol/L) 9.48+2.36 9.65+2.43  0.394 0.694
MRS (X107L)  176.45+42.71  172.80+45.12  0.463 0.644
AR (x10°/1) 10.25+3.68 10.61£3.42  0.557 0.578
AR A (x107L)  0.75+0.21 0.82+0.22  1.812 0.072
PRI R (X 10°L)  10.84+3.16 10.98+3.25  0.243 0.809
C RV (mg/L) 110.48+£30.45  118.67+32.59 1.449 0.150
D-—F K (mg/L) 2.45+0.67 2.56+0.70  0.893 0.373
TIM-3 (pg/mL) 36.10+8.46 51.79£12.75  9.490<0.001
PON-1(ng/mL) 56.69£12.78  37.72+¢8.93  9.380<0.001

GDF-15(pg/mL) 688.27+168.30 1030.43+265.84 10.365 <0.001
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Z N F logistic 1AM R, = 7KF TIM-3 .GDF-15
B AT M REIE S SR TR M ST fE B T &R (P<0.01)
15 7K P PON-1 2 2 A4F M B 0E 8 A JE T R4 &R
(P<0.01), WLFE4,

2.5 23 TIM-3 . PON-1,GDF-15 7K -F 3F % 5 Ik 52
BE LT HTMME ROC LSS R BoR, TIM-3
PON- 1. GDF - 15 57 F1 X & #l ) /) AUC 43931 Ry
0.830.0.826.,0.828.0.950, A Tl i AUC 55 F4% 10
FR TN AY AUC(Z=2.738 .3.011.,2.784,P<0.05) ., UL
1 RS,

R4 WBAEARAE BF TS L K logistic BT

Tab.4  Multivariate logistic regression analysis on prognosis in

elderly sepsis patients

=] B SE  Waldyy OR{E  95%CI  P{H
APACHE T34 0245 0238  1.062 1.278 0.802~2.038 0.303
SOFAT4> 0284 0476 0357 1329 0.523~3.378 0.550
TIM-3 1153 0347 11.037 3.167 1.604~6.252 0.001
PON-1 —0280 0.092 9244 0.756 0.631~0.905 0.002
GDF-15 1079 0375 8280 2.942 1.411~6.135 0.004
1007 s =
_J:‘ T
80F J_,—'_'_
g o
gﬁ 401 ¢ — TIM-3
= K PON-1
GDF-15
1 —_ E A
201 gifﬂfn
e S
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Bl 1 1L TIM-3 . PON-1,GDF-15 /KT Z AR e i i
ET-HIROC 2k
Fig.1 ROC curves of serum TIM-3, PON-1, and GDF-15

levels in predicting death in elderly sepsis patients

RS LI TIM-3 PON-1 .GDF-15 K IR A K0 B0 & 47 ik
FRAE R H T2 Wk

Tab.5 Diagnostic performance of serum TIM-3, PON-1, GDF-15

and their combined detection in predicting death in elderly
patients with sepsis

it F HURE (%) Fe5 (%) HUBE AUC  95%CI

TIM-3 78.64 75.83 43.78 pg/mL.  0.830 0.754~0.906

PON-1 93.58 62.94 46.04 ng/mL.  0.826 0.756~0.897

GDF-15 68.45 89.16  826.15 pg/mL.  0.828 0.751~0.905

SHG 8938 90.92 — 0.950 0.911~0.988
3 3 8
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