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Objective: To evaluate and predict adverse outcomes associated with serum Syndecan-1 (SYN-1) levels in patients with early sepsis,
and to explore the prognostic risk factors in sepsis and septic shock.

Methods: This retrospective single-center observational study included 168 sepsis patients admitted to the Emergency Department of
Beijing Chao-Yang Hospital Shijingshan Branch, Capital Medical University, from October 2020 to October 2021. Patients were
categorized into sepsis (n=114) and septic shock (n=54) groups based on Sepsis 3.0 criteria. They were further divided into survival
(n=128) and death (n=40) groups. Comparative analyses included general demographics and laboratory findings (SYN-1, lactic acid
[LAC], procalcitonin [PCT], C-reactive protein [CRP]) within 3 hours of admission, as well as Acute Physiology and Chronic Health
Evaluation I (APACHE II) and Sequential Organ Failure Assessment (SOFA) scores. Statistical methods included receiver operating
characteristic (ROC) curve analysis, correlation analysis, and logistic regression.

Results: Serum SYN-1 levels were significantly higher in the septic shock group (138.89+9.26) compared to the sepsis group (102.89
+8.97) (P < 0.05). SYN-1 levels were also significantly higher in the death group (150.19+7.65) compared to the survival group
(103.301+86.59) (P < 0.05). The area under the ROC curves for SYN-1, LAC, and APACHE II scores in predicting 28-day mortality
were 0.668, 0.641, and 0.666, respectively. SYN-1 showed a positive correlation with SOFA scores (correlation coefficient=0.228).
SYN-1, APACHE II score, and LAC were identified as independent risk factors for 28-day mortality in sepsis patients.
Conclusion: SYN-1 demonstrates high sensitivity and specificity in early prediction of poor outcomes in sepsis patients. SYN-1,
APACHE 1I score, and LAC serve as independent risk factors for 28-day mortality in sepsis patients.

Keywords: Syndecan-1, sepsis, septic shock

Background

Sepsis is characterized by a systemic inflammatory response syndrome that can lead to severe outcomes including multiple organ
failure and shock.' Due to its rapid progression, severity, and high mortality rate, it is of utmost concern to clinicians. Early
identification of sepsis severity and prognosis through effective detection methods is crucial for reducing mortality rates.”

Various severity scoring systems have been studied extensively in critically ill patients, such as the Acute
Physiological and Chronic Health Evaluation II (APACHE II) score,” Glasgow Coma Scale (GCS),* and the
Sequential Organ Failure Assessment (SOFA) score.” However, the diverse etiologies of sepsis necessitate the explora-
tion of novel biomarkers for assessing and stratifying patients at high risk. This research is essential for clinicians to
facilitate precise treatment, prioritize surveillance efforts, and allocate resources effectively.

Increasingly, biomarkers such as Syndecan-1 (SYN-1) are being utilized as early adjuncts in clinical settings. SYN-1
is a transmembrane proteoglycan cell adhesion molecule and a key member of the heparan sulfate proteoglycan family. It
plays pivotal roles in various pathophysiological processes, including cell morphology maintenance, tissue repair
promotion, immune function regulation, and host defense.® Notably, SYN-1 is crucial for stabilizing the intestinal

epithelial barrier, serving as a vital protective mechanism.’
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This study focuses on assessing SYN-1 levels in sepsis patients to determine its clinical significance in predicting
severity and 28-day mortality.

Materials and Methods

Study Design

This retrospective single-center observational study focused on critically ill patients admitted to the emergency depart-
ment of Beijing Chao-Yang Hospital Shijingshan Branch between October 2020 and October 2021. A total of 215
patients were enrolled, with 168 patients included in the study. Due to the family’s decision for palliative care, 47 patients
were subsequently excluded from the study, with data collected on age, sex, vital signs, and comorbidities. Based on
Sepsis 3.0 criteria, patients were categorized into the sepsis group (n=114) and septic shock group (n=54). The study
received ethical approval from the Ethics Committee of Beijing Chaoyang Hospital (Approval number: 2021-ke-636),
and informed consent was obtained from all participants. The study design process is depicted in the flowchart. (Figure 1)

Inclusion and Exclusion Criteria
Inclusion criteria: 1. Patients meeting the diagnostic criteria of the International Conference on Sepsis and Septic Shock
(SEPSIS 3.0).> 2. Adult patients (>18 years old). 3. Availability of blood routine, PCT, CRP, LAC, and other test results
within 24 hours of admission.

Exclusion criteria: 1. Patients with advanced tumors. 2. Patients receiving chemotherapy, glucocorticoids, and/or
immunosuppressant therapy. 3. Patients who discontinued treatment or were automatically discharged due to financial
constraints or other factors.

Methods

All 168 patients underwent comprehensive laboratory testing within 3 hours of admission, including SYN-1, blood urea
nitrogen (BUN), procalcitonin (PCT), homocysteine, platelet count (PLT), aspartate aminotransferase (AST), alanine

215 patients
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in the study

Patients were excluded based on whether they received palliative care.
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Figure | The flowchart of the study.
9838 https: Journal of Inflammation Research 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Hu et al

aminotransferase (ALT), total bilirubin (TBIL), and C-reactive protein (CRP) levels. SYN-1 was measured using Human
Syndecan-1 ELISA Kit (CD138) (Abcam Inc. Ab46506) via the colorimetric method. Additionally, GCS evaluations,®’
APACHE 1I scores,” and SOFA scores’ were completed within 24 hours of admission. Patient survival status was
monitored up to 28 days. Laboratory test results were compared between the sepsis and septic shock groups, and risk
factors influencing 28-day mortality were analyzed based on these findings.

Statistical Analyses

Data were analyzed using SPSS 26.0 software. Categorical variables were presented as frequencies and percentages, and
compared using the Chi-square test. Normally distributed continuous variables were expressed as mean * standard
deviation and compared using the independent samples ¢ -test. Non-normally distributed variables were presented as
median (interquartile range). Pearson correlation analysis, area under the receiver operating characteristic curve (AUC-
ROC), and logistic regression models were employed for statistical analyses. A significance level of 0=0.05 was used,
with P<0.05 considered statistically significant.

Results

Demographic and Clinical Characteristics of Included Patients

A total of 168 patients were enrolled in this study, comprising 114 patients with sepsis and 54 patients with septic shock.
Among these, 40 patients died during hospitalization, resulting in 128 cases in the survival group and 40 cases in the
death group. In a cohort of 168 enrolled patients, 32 cases were admitted to the Intensive Care Unit (ICU), with an
admission rate of 19%. There were 54 cases of septic shock, accounting for 32% of the total. Thirty-seven patients
required vasoactive medication, representing 22% of the cohort. Twenty-nine patients needed non-invasive ventilation,
which is 17% of the total. Fifteen patients underwent invasive mechanical ventilation therapy, constituting 8% of the
enrolled patients. Among the 168 enrolled patients, 35 cases had comorbid cardiovascular diseases, which is 20% of the
total. Ninety-six patients had comorbid respiratory system diseases, such as pneumonia and chronic obstructive
pulmonary disease (COPD), accounting for 57% of the total. Thirty-nine patients had comorbid type 2 diabetes, which
is 23% of the total. Thirty-one patients had comorbid cerebrovascular diseases (cerebral hemorrhage and cerebral
infarction), making up 18% of the total. The study analyzed patient age, laboratory test results, disease severity scores
including APACHE II, GCS, and SOFA scores, as detailed in Table 1.

Comparison of SYN-I Index: Elevated Levels in Septic Shock Group Over Sepsis

Group

The SYN-1 levels were significantly higher in the septic shock group compared to the sepsis group. Specifically, SYN-1
levels were 138.892+68.10 ng/mL in the septic shock group and 102.896+95.87 ng/mL in the sepsis group (P=0.014).
Other indicators such as CRP (P=0.003), LAC (P=0.001), BUN (P=0.006), APACHE II (P=0.001), and SOFA (P=0.001)
scores were significantly lower in the sepsis group compared to the septic shock group, indicating statistical significance
(P<0.05). The GCS score was higher in the sepsis group compared to the septic shock group, also showing statistical
significance (P<0.05), as shown in Table 1.

Higher SYN-1 Index Observed in the Death Group Compared to the Survival Group
The results indicated that the SYN-1 levels in the death group (150.194+89.54 ng/mL) was markedly higher than that in
the survival group (103.301+86.59 ng/mL) (P=0.003), demonstrating a statistically significant difference (P<0.05).
Analysis of other indicators revealed that CRP (P=0.003), LAC (P=0.001), BUN (P=0.001), APACHE II (P=0.001),
and SOFA (P=0.001) scores were lower in the sepsis group compared to the septic shock group, with statistically
significant differences (P<0.05). Additionally, the GCS score was higher in the sepsis group compared to the septic shock
group, showing statistical significance (P<0.05), as depicted in Table 2.

Journal of Inflammation Research 2024:17 hetps: 9839

Dove:


https://www.dovepress.com
https://www.dovepress.com

Hu et al Dove

Table | Comparison of General Data, Laboratory Test Indicators and Related Scores of Patients with
Sepsis and Septic Shock

Variable Severity P-Value
Sepsis Group (n=114) | Septic Shock Group (n=54)
Age (year) 70.281+12.02 79.556+8.64 0.001
SOFA 4.754+3.24 9.426+3.86 0.001
APACHE I 12.219£5.60 18.778+7.09 0.001
GCS 14.307+1.75 10.185+4.18 0.001
WBC (/L) 11.347+7.85 13.843+7.86 0.056
HGB (g/L) 121.90+27.29 111.06+29.14 0.020
HCT (%) 37.08+9.02 33.676%8.30 0.020
PLT (/L) 223.877+107.51 216.167x110.22 0.667
CRP (mg/L) 62.457+73.09 100.40+82.28 0.003
PCT (ng/mL) 1.556£5.16 1.944+4.91 0.644
Lymphocyte (%) 15.522+13.75 12.076+ 0.155
Absolute values of Lymphocytes (/L) 1.383+1.25 1.323%1. 39 0.780
Neutrophil (%) 77.475%16.05 82.809+18.08 0.055
Absolute neutrophil values (/L) 9.258+7.45 11.536+7.45 0.070
LAC (mmol/L) 1.534+1.23 2.780+2.27 0.001
BUN (mmol/L) 8.761+8.59 13.289+12.05 0.006
CR (umol/l) 95.598+115.62 114.388+89.75 0.294
SYN-I (ng/mL) 102.896+95.87 138.892468.10 0.014

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; SOFA, Sequential Organ Failure Assessment; GCS,
Glasgow Coma Scale; PCT, procalcitonin; BUN, blood urea nitrogen; WBC, white blood cell count; CRP, C-reactive protein; PLT,
platelet. LAC, lactic acid; SYN-I, Syndecan-|; HGB, Hemoglobin; HCT, Hematocrit; CR, Creatinine.

Table 2 Comparison of General Information, Laboratory Test Indicators and Relevant Scores
Between Surviving and Death Groups

Variable 28 Days Deaths P-Value
Survival Group (n=128) | Death Group (n=40)
Age (year) 72.531+12.39 75.619.66 0.153
SOFA 5.359+3.60 9.125+4.23 0.001
APACHE I 13.391+6.45 17.325+7.21 0.001
GCS 13.609+2.94 10.975+3.89 0.001
WBC (/L) 10.552+5.81 17.262%11.1 0.001
HGB (g/L) 121.906+26.7 107.263+30.52 0.004
HCT (%) 37.037+8.98 32.640+7.94 0.006
PLT (/L) 220.289+110.19 224.950+102.48 0813
CRP (mg/L) 62.087+68.17 114.865+93.39 0.001
PCT (ng/mL) 1.248+4.18 3.066%7.12 0.048
Lymphocyte (%) 16.133£15.87 8.915£7.70 0.006
Absolute values of Lymphocytes (/L) 1.411£1.37 1.215+0.97 0.404
Neutrophil (%) 76.893+18.18 86.540+8.31 0.001
Absolute neutrophil values (/L) 8.481+5.72 14.820+10.51 0.001
LAC (mmol/L) 1.653x1.31 2.835+2.50 0.001
BUN (mmol/L) 8.973+7.18 14.197+15.52 0.004
CR (umol/l) 87.354+64.93 147.343+182.95 0.002
SYN-I (ng/mL) 103.301+86.59 150.194+89.54 0.003

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; SOFA, Sequential Organ Failure Assessment;
GCS, Glasgow Coma Scale; PCT, procalcitonin; BUN, blood urea nitrogen; WBC, white blood cell count; CRP, C-reactive
protein; PLT, platelet. LAC, lactic acid; SYN-I, Syndecan-1; HGB, Hemoglobin; HCT, Hematocrit; CR, Creatinine.
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Table 3 Logistic Regression Analysis of Risk Factors
Affecting the 28-Day Mortality of Sepsis Patients

Variable B Exp(P) P 95% CI

LAC (mmol/L) | 0.329 1.390 | 0.003 | 0.536-0.745
SYN-I (ng/mL) | 0.004 1.004 | 0.041 | 0.576-0.761
PCT (ng/mL) 0.052 1.053 0.130 | 0.447-0.649
APACHE I 0.081 1.085 0.005 | 0.565-0.767

Abbreviations: LAC, lactic acid; SYN-I, Syndecan-|; PCT, procalcito-
nin; APACHE, Acute Physiology and Chronic Health Evaluation.

Further Analysis of Its Potential to Predict 28-Day Prognosis and Mortality
Following identification of these relevant factors, their potential to predict prognosis and mortality at 28 days was further
examined. Logistic regression analysis was conducted on the identified correlating factors. The results indicated that SYN-1

(OR =1.004, P=0.041, 95% CI: 0.576-0.761), LAC (OR=1.390, P=0.003, 95% CI: 0.536-0.745), and APACHE 1I score
(OR=1.085, P=0.005, 95% CI: 0.565-0.767) were independent risk factors for mortality at 28 days, as shown in Table 3.

ROC Curve Analysis for Predicting 28-Day Mortality in Sepsis Patients Using Various

Indices

The ROC curve was utilized to assess the predictive efficacy of each index for 28-day mortality in sepsis patients. SYN-1,
APACHE I, LAC, and their combinations were evaluated through ROC curve analysis in the study cohort. All identified
indicators and their combinations demonstrated effectiveness in predicting 28-day mortality. The area under the ROC curve for
SYN-1 was 0.668, with a sensitivity of 80% and specificity of 57.8%. For LAC and APACHE 11, the areas under the ROC curves
were 0.641 and 0.666, respectively (Figure 2). ROC curve pairwise comparisons are depicted in Table 4. Notably, LAC exhibited
a specificity of 99.2% and sensitivity of 37.5%, while APACHE II showed a sensitivity of 72.5% and specificity of 64.1%. The
combined AUCs for SYN-1 + APACHE Il and LAC + APACHE 1I in predicting 28-day mortality in sepsis patients were 0.726
and 0.748, respectively, as detailed in Table 5.
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Figure 2 ROC curve of 28-day mortality predicted by various inflammatory indicators.
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Table 4 Pairwise Comparison of ROC Curves

Difference Standard 95% Confidence | Z Statistic Significance

Between Areas Error Interval Level
APACHE2-SYN-I 0.00244 0.0764 —0.147 to 0.152 0.0320 P=0.9745
APACHE2-LAC 0.0251 0.0818 —0.135 to 0.185 0.307 P=0.7589
APACHE2-PRE9 0.0604 0.0395 —0.0171 to 0.138 1.529 P=0.1264
APACHE2-PREI0 0.0819 0.0373 0.0089 to 0.165 2.199 P=0.0279
SYN-I-LAC 0.0275 0.0897 —0.109 to 0.164 0.395 P=0.6927
SYN-1-PRE9 0.0580 0.0445 —0.0292 to 0.145 1.303 P=0.1925
SYN-1-PREIO 0.0795 0.0864 —0.0487 to 0.208 1.215 P=0.2244
LAC-PRE9 0.0855 0.0891 —0.0498 to 0.221 1.238 P=0.2165
LAC-PREIO 0.107 0.0538 0.00151 to 0.213 1.988 P=0.0468
PRE9-PREI0 0.0215 0.0382 —0.0533 to 0.0963 | 0.563 P=0.6735

Notes: PRE9=SYN-|+APACHE 2, PREI0=LAC+APACHE 2.

Table 5 ROC Curve Analysis and Comparison of the Predictive Ability of 28d Mortality in
Sepsis Patients

Variable AUC | 95% CI P Cut-Off | Sensitivity (%) | Specificity (%)
APACHE I 0.666 | 0.565-0.767 | 0.002 | 15.5 725 64.1

LAC (mmol/L) 0.641 | 0.536-0.745 | 0.007 | 3.25 375 99.2

SYN-1 (ng/mL) 0.668 | 0.576-0.761 | 0.001 | 92.6 80 57.8
SYN-1+APACHE Il | 0.726 | 0.646-0.806 | 0.041 80.1 63.3
LAC+APACHE II 0.748 | 0.665-0.831 | 0.042 80.1 68

Abbreviations: LAC, lactic acid; SYN-I, Syndecan-|; APACHE, Acute Physiology and Chronic Health Evaluation.

Correlation Analysis Between SYN-| and Various Markers

Correlation analysis revealed that SYN-1 was positively correlated with SOFA (r=0.228), CRP (1=0.215), and PCT
(r=0.214) (P < 0.01), although the correlations were moderate. Conversely, SYN-1 showed a low correlation with LAC
(r=0.114), as presented in Table 6.

Table 6 Pearson Correlation Analysis of SYN-I and Various Markers

SYN-1 | SOFA | Age APACHE Il | CRP PCT | WBC | LAC
SYN-I |
SOFA 0.228** | |
Age —0.056 | 0.226** | |
APACHE Il | 0.121 0.339% | 0.367*F | |
CRP 0.215% | 0.144 0.138 0.324%* |
PCT 0.214** | 0.060 —0.023 | —0.018 0.331* | |
WBC 0.130 0.123 0.087 0.250%* 0.448* | 0.121 | |
LAC 0.114 0.319** 0.128 0.024 | —0.009 | |

Notes: ** At level 0.01 (two-tailed), the correlation was significant.

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; SOFA, Sequential Organ Failure
Assessment; PCT, procalcitonin; WBC, white blood cell count; CRP, C-reactive protein; SYN-1, Syndecan-|; LAC,
lactic acid.
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Discussion

In this study, we investigated a novel serum model to predict 28-day mortality in sepsis. Key findings include:' Elevated
SYN-1 levels strongly correlated with sepsis severity and 28-day mortality.” SYN-1 emerges as a reliable predictor of 28-
day mortality in sepsis patients, comparable to established scoring systems like SOFA, APACHE II, and LAC.? The high
sensitivity of SYN-1 levels compensates for limitations observed in traditional scoring systems such as SOFA, APACHE
II, and LAC.

Despite the widespread use of severity scoring systems in clinical practice to stratify and predict outcomes in
critically ill patients (eg, APACHE II, SOFA), their ability to universally meet patient needs is limited due to the
complex nature of critical illness. Emergency room patients often present with diverse comorbidities and complex
medication regimens, further complicating accurate score prediction. While traditional systems may be effective for some
patients, their efficacy varies. This study highlights SYN-1 as a promising serum biomarker for individual prognosis,
demonstrating significant potential for clinical application in predicting outcomes like septic shock and 28-day mortality.

Sepsis is a syndrome triggered by the body’s dysregulated response to infection, presenting a significant threat to
human health and life, especially in cases of septic shock, which carry a high mortality rate.'” The formal definition of
sepsis began at the Consensus Meeting on Sepsis in 1991 and evolved with evidence-based medicine culminating in
Sepsis 3.0, reintroduced at the 45th Annual Meeting of Critical Care Medicine in 2016. Sepsis is defined as life-
threatening organ dysfunction caused by a dysregulated response to infection, while septic shock is characterized by the
need for vasopressors to maintain a mean arterial pressure >60mmHg despite adequate fluid resuscitation, along with
a serum lactate concentration >2mmol/L. Sepsis 3.0 focuses on the dysregulation of the body’s response to infection and
organ dysfunction, reflecting cellular-level physiological and pathological changes.''

SYNDECAN-S is a transmembrane heparan sulfate proteoglycan, a crucial class of membrane-anchored proteogly-
cans (HSPGs). As part of the extracellular matrix (ECM), Syndecan-S contributes to basement membrane formation and
regulates cell adhesion. It plays diverse roles in physiological and pathological processes, including tissue and organ
differentiation, angiogenesis, tissue regeneration, and host defense.'?

SYN-1, a larger member of its family, is predominantly expressed in leukocytes and epithelial cells, playing a crucial
role in maintaining normal epithelial cell morphology and structure.'*'* Heparan sulfate proteoglycans, which bind
various inflammatory mediators on cell surfaces, have been demonstrated to modulate and regulate inflammatory
responses in numerous animal models.'> ™7 SYN-1 exists in two forms upon shedding, with its soluble form, particularly
the exon structure and membrane-bound separation, being stimulated in various extracellular environments (eg, bacterial
toxins, growth factors, chemokines). This shedding of SYN-1 has been shown to intensify inflammatory responses, with
elevated levels correlating with the severity of sepsis, making SYN-1 a potential biomarker for sepsis.'®

Increased vascular permeability is a hallmark of sepsis and septic shock. Damage to vascular endothelial glycocalyx
integrity leads to endothelial dysfunction and compromised barrier function, resulting in heightened vessel permeability.
This leads to substantial fluid loss from circulation, tissue edema formation, reduced plasma colloid osmotic pressure,
inadequate effective circulating blood volume, and ultimately exacerbates tissue hypoperfusion.'”

The glycocalyx (GCX) is a critical component of endothelial cell barrier structure, including carbohydrate-rich
proteoglycans and glycoproteins.”” The GCX is highly susceptible to ischemic and hypoxic damage, with its degradation
often a primary factor in endothelial dysfunction and a major contributor to increased vascular permeability.*'**

In the presence of infection and inflammation, increased expression and activity of hyaluronidase can degrade the
GCX, causing further damage and release of its components (proteoglycans and their glycosaminoglycan complexes).

The core protein of proteoglycans (PGs) contains a significant amount of SYN-1.%* During sepsis, the GCX scaffold
undergoes extensive degradation, leading to a notable increase in SYN-1, a marker associated with the shedding of
polysaccharide-coated structures, in blood concentration®* Plasma concentrations of polysaccharide degradation products
correlate closely with the severity of septic shock.

Several studies have identified hypoalbuminemia as a crucial predictor of poor prognosis in sepsis patients.”> 2’ This
phenomenon is typically attributed to abnormal capillary permeability in sepsis, causing extravascular protein
redistribution.”® ' However, considering that interstitial protein levels are normally around 70% of serum albumin
levels and the extravascular space is typically saturated, other loss pathways are believed to contribute.*
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Studies have demonstrated increased SYN-1 shedding from intestinal epithelial cells in sepsis patients, impacting
intercellular adhesion, compromising intestinal mucosal barrier function, and elevating intestinal permeability, thereby
promoting excessive albumin loss through the intestine.'®**3* SYN-1 plays a crucial role in maintaining intestinal
epithelial cell stability and mucosal barrier function. The SYN-1-induced loss of intestinal protein represents another
significant pathway leading to sepsis-related hypoalbuminemia, warranting careful consideration. We believe SYN-1’s
prognostic value lies in its ability to rapidly indicate the extent of endothelial damage, crucial for early sepsis
intervention. Our future research aims to explore SYN-1 in combination with other biomarkers to enhance prognostic
accuracy. Furthermore, SYN-1 offers unique insights into sepsis pathophysiology, potentially complementing existing
predictive models. Our decision to investigate SYN-1 is part of a broader initiative to develop a comprehensive
biomarker panel that includes markers like LBP, L-FABP, and others, to refine sepsis outcome prediction.

While SYN-1 may currently be less accessible and costlier for bedside use, we are actively working to enhance the
accessibility and cost-effectiveness of our biomarker panel. We envision integrating these biomarkers into a single point-
of-care testing (POCT) device that offers clinicians a user-friendly tool for real-time decision-making.

However, this study has several limitations. It was conducted at a single center with a small sample size. The
retrospective design carries the risk of incomplete data collection or bias. Insufficient proactive control over data
collection may have resulted in missing information or selective reporting. The study did not track or discuss the
changing trends of SYN-1 levels throughout the course of sepsis. Additionally, other uncontrolled confounding factors,
such as excessive and unnecessary fluid administration potentially influencing SYN-1 levels, were not analyzed. These
issues should be addressed in future research. Our follow-up studies will reassess methods for data collection and
recording to ensure the accuracy and reliability of presented results. We aim to provide a detailed explanation of the data
collection process and identify any factors that might have impacted data integrity.

Conclusion

In conclusion, our study identifies SYN-1 as a promising serum marker for predicting both the severity of sepsis and
28-day mortality. Elevated SYN-1 levels are significantly associated with increased risk of septic shock and higher
mortality rates at 28 days. We observe a positive correlation between SYN-1 levels and SOFA and APACHE II scores.
Combining SYN-1 with APACHE II or LAC scores enhances the accuracy of predicting 28-day mortality in sepsis
patients.
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