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Background: Sepsis is an infection-induced systemic inflammatory response syndrome with high morbidity and mortality. 
β2-microglobulin (β2-MG), a low-molecular-weight protein involved in immune processes, shows potential for predicting the 
prognosis of various diseases. However, its role in sepsis prognosis remains unclear, necessitating further exploration.
Objective: This study aimed to evaluate the predictive value of serum β2-MG for 28-day mortality in sepsis patients and compare it 
with traditional indicators such as sequential organ failure assessment (SOFA) scores and lactate (Lac) levels.
Methods: A total of 346 sepsis patients were included in this single-center retrospective study conducted at the emergency department 
of Beijing Chao-Yang Hospital. Clinical and biochemical indicators, including β2-MG, SOFA scores, and Lac levels, were collected. 
Predictive ability was assessed using receiver operating characteristic (ROC) curve analysis and binary logistic regression models, and 
β2-MG was compared to SOFA scores and Lac levels.
Results: β2-MG was significantly correlated with 28-day mortality and identified as an independent risk factor (P<0.001, OR=1.142, 
95% CI: 1.083–1.204). The sensitivity of β2-MG was 94%, and its specificity was 77% for predicting 28-day mortality. Combining 
β2-MG with SOFA scores increased sensitivity to 94%, while combining it with Lac improved specificity to 88.9%. ROC analysis 
showed that β2-MG’s predictive accuracy improved significantly when combined with these indicators.
Conclusion: The serum level of β2-MG is an independent predictor of 28-day mortality in sepsis patients. While less sensitive and 
specific than SOFA scores and lactate, combining β2-MG with these markers improves predictive accuracy, offering complementary 
prognostic value.
Keywords: 28-day mortality, β2-microglobulin, lactate level, sepsis, sequential organ failure assessment score

Background
Sepsis is a life-threatening organ dysfunction syndrome caused by the dysregulated host response to infections,1 and this 
disease has high morbidity and mortality rates worldwide.2 The early and accurate identification of sepsis can assist 
clinicians in selecting appropriate therapies in time, thus significantly reducing the mortality of patients. However, as 
a group of heterogeneous syndromes, sepsis has a wide range of multidimensional clinical and biological characteristics. 
Additionally, it is difficult to make an early diagnosis and identification of patients with severe sepsis due to the rapid 
progression of this disease.3–6 Among many available predictors and scores, the sequential organ failure assessment 
(SOFA) score and lactate (Lac) level are relatively mature clinical evaluation indicators of sepsis.7 However, the 
complexity of the SOFA score and the fact that hyperlactacidemia may not always specifically reflect tissue hypoperfu-
sion limit the accuracy of these indicators in reflecting the true condition of septic patients, hence their predictive ability 
is insufficient.8 Therefore, there is an urgent demand for identifying the predictors of sepsis with higher sensitivity and 
specificity.
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β2-microglobulin (β2-MG) is a low-molecular-weight protein, β2-microglobulin (β2-MG) is primarily secreted by 
karyocytes an is widely detected in all body fluids of humans. Under normal conditions, β2-MG is filtered through the 
glomeruli and reabsorbed and metabolized by the renal tubules. Elevated β2-MG levels are commonly considered 
a marker of renal dysfunction,9 as impaired renal function leads to reduced clearance and subsequent accumulation of 
β2-MG. However, beyond its role as a renal function indicator, β2-MG also plays a critical role in immune regulation. It 
serves as a crucial component of major histocompatibility complex class I molecules (MHC-I) and plays a pivotal role in 
orchestrating immune surveillance and regulation.10–12 During physiological stress or infection, the secretion of β2-MG 
substantially increases, reflecting the body’s immune response to pathogenic insults. Studies have indicated that in 
patients with infectious diseases, β2-MG not only serves as a predictor of renal function but also influences cognitive 
faculties.13 Furthermore, β2-MG has been closely linked to the prognosis of blood cancers and other tumor,14–17 and it is 
also associated with physiological processes related to aging and functional decline.18–20 While these associations are 
well-documented in cancer and other chronic conditions, research on the role of β2-MG in sepsis remains limited. Its 
involvement in the inflammatory and immune responses characteristic of sepsis is not yet fully understood. Therefore, 
further investigation into the prognostic potential of β2-MG in sepsis, particularly for early assessment, may provide 
valuable insights for clinical management and risk stratification.

This study was conducted to assess the potential value of β2-MG as a routine item in biochemical examinations 
during emergency admission for predicting the 28 day mortality of patients with sepsis.

Method
Study Design and Participants
We conducted a retrospective analysis of 489 adult patients (aged >18 years) diagnosed with sepsis within two weeks of 
admission to the emergency department at Beijing Chaoyang Hospital between January 1, 2022, and June 30, 2024. 
Patients were identified based on established diagnostic criteria for sepsis. A total of 74 patients (15%) were excluded 
due to advanced disease stages, including advanced or metastatic tumors, end-stage liver disease, and end-stage kidney 
disease. Additionally, 21 patients (4%) with documented immunosuppression and 48 patients (10%) with incomplete data 
were excluded from the analysis. As a result, the final study cohort consisted of 346 patients. The primary objective of 
this retrospective cohort study was to assess the prognostic value of β2-microglobulin (β2-MG) as a standard component 
of biochemical assessments during emergency admission, specifically for predicting 28-day mortality among sepsis 
patients. The study was conducted in accordance with the Declaration of Helsinki and was approved by the Ethics 
Committee of Beijing Chaoyang Hospital, affiliated with Capital Medical University (Approval No.: 2021-KE-407). 
A waiver for informed consent was granted by the ethics committee, as all patient data were fully anonymized prior to 
access, in compliance with institutional and ethical guidelines.

Inclusion and Exclusion Criteria
The study’s inclusion criteria were based on the following parameters: (1) patients diagnosed with sepsis in accordance 
with the Third International Consensus Definitions for Sepsis (Sepsis-3); (2) patients undergoing admission assessments 
involving biochemical and clinical indicators such as β2-MG, SOFA score, and Lac; The exclusion criteria included: (1) 
patients with advanced stages of disease, including advanced or metastatic tumors, end-stage liver disease, or end-stage 
kidney disease; (2) patients who had been hospitalized within 14 days prior to the onset of symptoms; (3) patients with 
conditions such as cystic fibrosis, active pulmonary tuberculosis, and severe immunosuppression.

Data Collection
Patient demographic information, including age and gender, as well as vital signs, medical history, and admission concentra-
tions of β2-MG, Lac, and other blood routine and biochemical examination indicators, were retrieved from the electronic 
information system of the hospital. The SOFA score of these patients was calculated based on their vital signs and laboratory 
findings. The β2-MG concentration was determined by the standard Latex Immunoturbidimetric Assay (Beckman AU5800 
Analyzer, USA) with the normal range being 1.2–3.0mg/mL. The blood gas analyzer (GEM Premier 3000, Instrumentation 
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Laboratory, Lexington, MA, USA) was used to measure the Lac level by the point of care testing (POCT) method, with the 
normal range being 0.7–2.5 mmol/L. The automated hematology detection analyzer (Sysmex XS-500i, Sysmex Corporation 
Kobe, Japan) was used to perform the white blood cell (WBC) counting analysis. The serum procalcitonin (PCT) concentration 
was measured using the Mini-VIDAS immunoanalyzer of BioMerieux (Block Scientific, Bohemia), with the limit of detection 
(LOD) being 0.05ng/L. The serum C-reactive protein (CRP) concentration was determined by immunoturbidimetry (BNII, 
Siemens Healthcare Diagnostic, Germany), with the normal range being 0–10ng/mL. All tests were completed within 6 hours 
of admission, and the results were meticulously recorded to ensure accurate representation of the early condition of the patients.

Study Endpoints and Grouping
In this study, 28-day mortality was selected as the endpoint. Among the 346 patients with sepsis, there were 85 patients in 
the death group and 261 patients in the survival group.

Statistical Analysis
Statistical analysis was performed using SPSS 16.0 software (SPSS Inc., Chicago, IL, USA). Data distribution was 
assessed using the Shapiro–Wilk test. Normally distributed data were presented as mean ± standard deviation (SD) and 
analyzed using independent t-tests for two-group comparisons and one-way analysis of variance (ANOVA) for multiple- 
group comparisons. Non-normally distributed data were presented as median (P25, P75) and analyzed using the Mann– 
Whitney U-test for two-group comparisons and the Kruskal–Wallis test for multiple-group comparisons. White blood cell 
count (WBC), lactate (Lac), procalcitonin (PCT), C-reactive protein (CRP), β2-microglobulin (β2-MG), and SOFA 
scores were analyzed, and receiver operating characteristic (ROC) curves were plotted to calculate the area under the 
curve (AUC). Sensitivity and specificity were calculated, and differences in AUCs were assessed using the formula Z = 
(A1 - A2) / √(SE1² + SE2²) (Z0.05 = 1.96, Z0.01 = 2.58). Binary logistic regression analysis was performed to identify 
independent predictors of 28-day mortality in patients with sepsis. All statistical analyses were conducted using two- 
tailed tests, and a P-value of <0.05 was considered statistically significant.

Results
Baseline Data of Patients with Sepsis
A total of 346 patients with sepsis were included in this study based on the inclusion criteria. Based on 28-day mortality, 
these patients were divided into the death group (N=85) and the survival group (N=261). The analysis revealed notable 
statistical variances in age (p<0.001), WBC, CRP, PCT, Lac, β2-MG (p<0.001), and SOFA scores (p<0.001) among these 
patients (Table 1).

Table 1 Baseline Characteristics of the 346 Included Patients

Characteristics Survivor(261) 28-Day Mortality(85) p-value

Demography
Age, median (IQR) 73 (65–82) 81 (69–85) <0.001
Male, % 61.7 56.5 0.394

Bedridden patients % 7.4 11.9 0.195

Comorbidities,%
COPD, % 8.4 11.2 0.47

CVD, % 37.7 48.2 0.092

DM, % 38.9 42.9 0.522
CHF, % 3.5 6 0.312

Tumor, % 7.4 11.9 0.271

(Continued)
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With the findings demonstrating a marked increase in both β2-MG levels and SOFA scores, there is a significant rise 
in 28-day mortality rates among sepsis patients. As shown in Figure A, these patients were divided into four groups 
(0–2.3 mg/L, 2.4–4.7 mg/L, 4.8–8 mg/L, and >8 mg/L) according to the β2-MG level. This stratification revealed 
a discernible escalation in 28-day mortality rates corresponding to higher β2-MG levels. As shown in Figure B, these 
patients were also divided into four groups (2–7 points, 8–13 points, 14–20 points, and >20 points) according to the 
SOFA score. The results indicated that the higher the SOFA score, the higher the 28-day mortality (Table 1 and Figure 1).

Correlation between β2-MG and Other Indicators
The correlation of β2-MG with WBC (r=0.067, P=0.213), CRP (r=0.09, p=0.093), PCT (r=0.296, P<0.001), Lac 
(r=0.343, P<0.001), and SOFA score (r=0.067, p=0.213) was explored using the Spearman correlation analysis 
(Table 2). The results revealed that β2-MG was correlated with PCT and Lac (Table 2 and Figure 2).

Logistic Regression Analysis of Various Variables Regarding the 28-Day Mortality of 
Patients with Sepsis
In this study, the independent predictors for sepsis were analyzed using multivariate logistic regression, including β2-MG 
(p<0.001, OR=1.142, 95% CI: 1.083–1.204), Lac (p<0.001, OR=1.224, 95% CI: 1.111–1.348), and SOFA score 

Table 1 (Continued). 

Characteristics Survivor(261) 28-Day Mortality(85) p-value

Vital signs, median (IQR)
SBP, mmHg 134(113.5–152.3) 134(112–166.8) 0.128
DBP, mmHg 77.5(64–90) 74.5(62.5–88.5) 0.101

Respiratory rate, beats/min 20(18–22) 20(17.3–28) 0.627

Temperature,°C 36.5(36–36.8) 36.6(36.2–37) 0.668
Heart rate, beats/min 83(81–104.5) 96(87.3–113) 0.081

Laboratory values (IQR)
BUN, mmol/L 8.29(5.42–14.33) 22.75(10.59–39.87) <0.001
Cr, μmol/L 77.9(58.05–108.35) 157.15(71.3–296.78) <0.001

ALT, U/L 18.1(10.5–32.65) 20.85(11.4–47.65) 0.078

AST, U/L 23.4(16–38.4) 45.65(22.25–109.83) <0.001
ALB, g/L 32.2(28.3–36.85) 28.3(24.28–31.48) <0.001

WBC, *109/L 8(6–11.5) 11.95(8.1–18.4) <0.001

CRP, mg/L 13.1(2.8–57.5) 68.85(15.6–147.1) <0.001
PCT, ng/mL 0.13(0.05–1.35) 2.88(0.79–8.01) <0.001

Lac, mmol/L 1(0.7–1.65) 4.05(2.03–11) <0.001

β2-microglobulin, mg/L 3.4(2.24–4.72) 8.24(4.34–16.43) <0.001
0–2.3 72(21) 5(1)

2.4–4.7 123(36) 20(6)
4.8–8 39(11) 15(4)

>8 27(8) 45(13)

SOFA score 9(8-13) 18.5(14.25–22) <0.001
0–7, n (%) 62(18) 7(2)

8–13, n (%) 150(43) 12(3)

14–20, n (%) 44(13) 37(11)
>20, n (%) 5(1) 29(8)

Abbreviations: COPD, chronic obstructive pulmonary disease; CVD, Cerebrovascular disease; DM, 
Diabetes mellitus; CHF, chronic heart failure; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; 
Lac, lactate; PCT, procalcitonin; WBC, white blood cell; CRP, C-reactive protein; β2-MG, β2-microglobulin; 
SOFA, sequential organ failure assessment.
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(p<0.001, OR=1.388, 95% CI: 1.249–1.542), as listed in Table 3. After excluding influencing factors such as age and 
renal functions, β2-MG was identified as an independent risk factor for the 28-day mortality of patients with sepsis 
(Table 3).

Prediction of β2-MG and Other Indicators and Their Combinations on the 28-Day 
Mortality of Patients with Sepsis
The AUC of β2-MG, Lac, and SOFA scores was 0.786 (95% CI: 0.727–0.845, p<0.001), 0.843 (95% CI: 0.79–0.896, 
p<0.001), and 0.846 (95% CI: 0.79–0.901, p<0.001), respectively. The AUC of β2-MG+SOFA and β2-MG+Lac was 0.92 
(95% CI: 0.89–0.95, p<0.001) and 0.889 (95% CI: 0.84–0.929, p<0.001), respectively, (Table 4 and Figure 3).

Figure 1 Distribution ofβ2-MG and SOFA Scores in Relation to 28-day Mortality.

Table 2 The Correlation Between Serum β2-MG and Other 
Indicator

Variables WBC Lac PCT CRP SOFA

Spearman correlation 0.067 0.343 0.296 0.09 0.067

p 0.213 <0.001 <0.001 0.093 0.213
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Comparison of β2-MG and Other Indicators Regarding Their Ability to Predict the 28- 
Day Mortality of Patients with Sepsis
The study compared the predictive capabilities of β2-MG and other indicators for 28-day mortality among sepsis patients, 
utilizing their respective AUC values. The findings indicated that there was no statistically significant difference between 
β2-MG and SOFA scores in predicting 28-day mortality in sepsis patients (Z=1.46; p=0.143). Similarly, there was no 
discernible variance between the predictive abilities of β2-MG and Lac for 28-day mortality in these patients (Z=1.41; 
p=0.158). Moreover, β2-MG+SOFA was superior to β2-MG (Z=4; p<0.001) and SOFA (Z=2.33; p=0.02) in predicting 

Figure 2 Spearman Correlation Between β2-MG and PCT (A), and β2-MG and Lactate (B).

Table 3 Binary Logistic Regression Analysis of Factors Associated 
with 28-Day Mortality in Sepsis

Variables β S.E Wald p OR (95% CI)

Age −0.004 0.02 0.034 0.854 0.996(0.957–1.037)

Cr −0.002 0.001 1.508 0.219 0.998(0.995–1.001)

AST 0.001 0.001 1.658 0.198 1.001(1–1.002)
ALB −0.048 0.04 1.446 0.229 0.953(0.881–1.031)

WBC 0.035 0.033 1.127 0.288 1.036(0.971–1.105)

CRP 0.004 0.003 1.948 0.163 1.004(0.998–1.011)
PCT 0.051 0.045 1.281 0.258 1.108(0.992–1.238)

Lac 0.202 0.049 16.743 <0.001 1.224(1.111–1.348)

β2-MG 0.133 0.027 24.097 <0.001 1.142(1.083–1.204)
SOFA 0.328 0.054 37.065 <0.001 1.388(1.249–1.542)

Constant −7.802 0.912 73.151 <0.001 0

Table 4 Characteristics of Predictors for 28-Day Mortality in Sepsis

Variables AUC (95% CI) S.E p Cut off Sensitivity Specificity

β2-MG 0.786(0.727–0.845) 0.03 <0.001 4.7 70.2 75.9

SOFA 0.846(0.79–0.901) 0.028 <0.001 13 78,6 81.9

β2-MG+SOFA 0.92(0.89–0.95) 0.015 <0.001 0.14 94 77
Lac 0.843(0.79–0.896) 0.027 <0.001 1.65 83.3 73.6

β2-MG+Lac 0.889(0.84–0.929) 0.021 <0.001 0.19 77.4 88.9
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the 28-day mortality of patients with sepsis. β2-MG+Lac was also superior to β2-MG in predicting the 28-day mortality 
of these patients (Z=2.81; p=0.005), but there was no significant difference between β2-MG+Lac and Lac (Z=1.34; 
p=0.179) (Table 5).

Figure 3 The ROC curves of variables for 28-day mortality in patients with sepsis.

Table 5 Comparison of AUC for Predicting 28-Day 
Mortality in Sepsis Patients

Characters(AUC) Z p

β2-MG(0.786) vs SOFA(0.846) 1.46 0.143

β2-MG(0.786) vs β2-MG+SOFA(0.92) 4 <0.001
SOFA (0.846) vs β2-MG+SOFA(0.92) 2.33 0.02

β2-MG(0.786) vs Lac(0.843) 1.41 0.158

β2-MG(0.786) vs β2-MG+Lac(0.889) 2.81 0.005
Lac(0.843) vs β2-MG+Lac(0.889) 1.34 0.179
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Discussion
This study represents the first scientific attempt to systematically evaluate the predictive ability of β2-microglobulin 
(β2-MG) as an independent predictor for the mortality of patients with sepsis. The findings evinced a strong correlation 
between β2-MG levels and 28-day mortality among these patients. Besides, β2-MG was also validated to be an 
independent prognosis indicator after adjusting for other key variables, such as the sequential organ failure assessment 
(SOFA) score, lactate (Lac), age, blood urea nitrogen (BUN), and creatinine. The multivariate Logistic regression 
analysis results indicated that β2-MG (OR=1.105, p<0.001), SOFA scores (OR=1.35, p<0.001), and Lac (OR=1.261, 
p<0.001) were independent predictors for the mortality of patients with sepsis. Additionally, statistical comparisons 
revealed no significant difference between the predictive power of β2-MG and that of SOFA scores (Z=1.46, p=0.143) or 
Lac (Z=1.41, p=0.158) in predicting the 28-day mortality of patients with sepsis. Although SOFA scores and Lac have 
been widely used to assess the prognosis of patients with sepsis, β2-MG can still provide additional and important 
prognostic information. The different correlation patterns observed between β2-MG and these markers may be attributed 
to their underlying pathophysiological mechanisms. The SOFA score is a comprehensive indicator of multi-organ 
dysfunction, whereas β2-MG primarily reflects renal function and immune responses, particularly inflammation and 
immune activation. Lactate and procalcitonin are more directly associated with systemic inflammatory responses and 
metabolic disturbances, which are more closely related to the role of β2-MG in sepsis. Therefore, the significant 
correlations between β2-MG and lactate or procalcitonin, but not with the SOFA score, suggest that β2-MG is more 
reflective of inflammatory and immune processes rather than the broader multi-organ dysfunction captured by the SOFA 
score.

Of considerable significance is the observation that the combination of β2-MG with SOFA scores or Lac markedly 
enhances their predictive capability concerning mortality in these patients. ROC curve analysis demonstrated that the 
AUC for β2-MG combined with SOFA scores reached 0.92, which was significantly higher than that of β2-MG or SOFA 
scores alone. Similarly, the AUC of β2-MG combined with Lac also reached 0.889, exhibiting a strong predictive ability. 
The combination of β2-MG and these conventional indicators can better reflect the inflammatory status and organ failure 
severity of patients with sepsis, thus significantly improving the accuracy of mortality prediction. These findings signify 
that β2-MG serves as a potent independent predictor for assessing the condition of sepsis patients and that its 
amalgamation with other markers may refine prognostic assessment. These insights are poised to aid clinicians in 
carrying out more precise risk stratification and treatment decisions.

β2-MG is a naturally occurring polypeptide consisting of 100 amino acids and encoded by chromosome 15, with 
a total molecular weight of 11,800 Dalton.21 It can be detected in all karyocytes that bind to major histocompatibility 
complex class II (MHC II)/human leukocyte antigen I (HLA I).22 The interaction of β2-MG with the α-chain of HLA-I is 
critical for antigen presentation. β2-MG can trigger immune responses by presenting antigenic peptides from pathogen- 
infected or transformed cells to CD8+ T cells. Therefore, β2-MG plays a key role in adaptive immunity.23 The serum 
level of β2-MG is dynamically associated with a variety of diseases. Further, the elevated serum level of β2-MG is 
associated with the increased tumor burden and poor prognosis of multiple diseases.24,25 However, in certain cancer 
studies, the deletion or variation of β2-MG implies that the tumor is insensitive to anti-tumor drugs, and the loss of 
β2-MG may make tumor cells evade immune control.26 In healthy individuals, the majority of β2-MG is excreted via 
renal filtration, and the serum concentration of β2-MG is maintained at a normal range from 1 to 3 μg/mL.27 In patients 
with impaired renal functions, the concentration of β2-MG is significantly elevated. In those with renal failure and on 
dialysis, the β2-MG level may reach 20–30 times the upper limit of the normal range.28

β2-MG is intricately linked to immune system activation during the course of infection. When a viral infection occurs, 
lymphocytes are activated, leading to a notable increase in the β2-MG level. Elevated levels of β2-MG have also been 
observed in patients infected with the human immunodeficiency virus (HIV) and cytomegalovirus.29,30 It has been 
reported that the concentration of β2-MG may change in the treatment process in patients with hepatitis B virus 
infection.31 Conca W corroborated that a higher β2-MG level may be an early indicator for predicting the severity of 
COVID-19, and it can also be employed to predict the prognosis of this disease.32 In terms of bacterial infections, 
Collazos et al proposed that the detection of β2-MG combined with other clinical and laboratory indicators may 
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contribute to assessing the treatment response of patients with tuberculosis.33 In addition, the elevated serum level of 
β2-MG can be considered an independent risk factor for the 28-day mortality of patients with acute respiratory distress 
syndrome (ARDS) caused by bacterial infections.34 Bacteria, viruses, and other pathogens usually cause extensive 
inflammatory responses and immune activation in patients with sepsis. Therefore, β2-MG may be closely related to 
the severity of sepsis and can be used to predict the prognosis of this disease. However, limited research has been 
conducted on the correlation between β2-MG and the prognosis of sepsis. The findings of this study indicate that, after 
controlling for influencing factors such as age and renal function, β2-MG emerged as an independent risk factor for 28- 
day mortality in sepsis patients, and was also correlated with Lac and procalcitonin (PCT) levels. With an increase in the 
β2-MG level, the 28-day mortality of patients with sepsis increased significantly. The AUC of β2-MG was lower than 
that of the SOFA score and Lac. Nevertheless, β2-MG did not exhibit statistical difference compared to the SOFA score 
(Z=1.46, p=0.143) and Lac (Z=1.41, p=0.158) in predicting the 28-day mortality of patients with sepsis. This outcome 
suggests that β2-MG is comparable to the SOFA score and Lac in predicting the 28-day mortality of these patients.

The SOFA score and Lac are widely used biomarkers and assessment tools in the prognosis evaluation of patients with 
sepsis. The SOFA score is a comprehensive tool for assessing the severity of multiple organ dysfunction, including 
respiratory, cardiovascular, renal, hepatic, coagulation, and nervous system functions. Its multidimensional assessments 
provide a thorough reflection of the organ function status of patients. Consequently, the SOFA score has been extensively 
applied in the clinical diagnosis, severity assessment, and prognosis prediction of sepsis.35–39 However, it requires the 
assessment of multiple laboratory and clinical parameters, making it a complex tool, especially in resource-limited settings. 
Moreover, the SOFA score often reflects organ failure resulting from advanced diseases, posing challenges in the early 
identification of high-risk patients. Lactate, as a metabolic marker, can indicate tissue perfusion and oxidative stress status, 
particularly in hypoperfusion and hypoxia caused by sepsis. Elevated lactate is considered a direct indicator of tissue 
damage and has high clinical value in identifying potential septic shock in the early stages.7 Nevertheless, studies have 
suggested that an increase in blood lactate may not necessarily be related to poor tissue perfusion in patients with severe 
sepsis.40 Furthermore, treatment strategies targeting normal lactate levels for septic shock did not significantly reduce the 
28-day all-cause mortality.41 This is attributed to lactate metabolism being influenced by various factors, such as liver 
functions and the imbalance between oxygen supply and demand, making it easily influenced by non-septic factors. 
Different from the SOFA score and Lac, β2-MG cannot directly reflect organ functions or tissue hypoxia. However, it can 
reflect the body’s immune response to infections, which is closely related to the early and progressive stages of inflamma-
tion. The results of this study suggested that β2-MG was not statistically different from the SOFA score and Lac in 
predicting the 28-day mortality of patients with sepsis. Moreover, the combination of β2-MG and SOFA scores or Lac 
significantly improved the sensitivity or specificity for predicting the mortality of these patients compared with a single 
indicator alone. The sensitivity of β2-MG combined with SOFA scores was higher (94%) in predicting the 28-day mortality 
of patients with sepsis; while the specificity of β2-MG combined with Lac was also higher (88.9%) in predicting the 28-day 
mortality of these patients. These two combinations provide a comprehensive assessment of the pathogenesis and organ 
function status of patients with sepsis, contributing to the earlier detection of changes in these patients.

Despite the valuable insights gained from this study, certain limitations warrant consideration. Due to its retro-
spective, single-center design, the study is confined by a relatively modest sample size, potentially constraining the 
generalizability of the findings. Additionally, the absence of long-term follow-up constitutes a notable limitation, as the 
study focused only on 28-day mortality, thereby overlooking the comprehensive assessment of long-term prognostic 
implications for sepsis patients. Moreover, β2-MG levels can be influenced by renal function, and using a more sensitive 
renal function marker such as cystatin C could potentially provide a more accurate adjustment. However, as 
a retrospective study, cystatin C was not routinely measured as part of standard clinical practice during the study period, 
and serum creatinine remains the most commonly measured renal marker in our clinical setting. To mitigate the potential 
confounding impact of renal dysfunction on β2-MG levels, we adjusted for serum creatinine in the multivariate logistic 
regression analysis, allowing us to minimize the influence of renal function and more accurately evaluate the independent 
prognostic value of β2-MG. While creatinine adjustment was deemed appropriate in this study, we acknowledge that 
future prospective studies incorporating cystatin C could provide a more comprehensive assessment of renal function’s 
impact on β2-MG levels. Additionally, the impact of β2-MG on long-term survival and other pivotal outcomes, including 
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readmission rate and quality of life, remains undefined. Finally, despite adjusting for certain confounders such as age and 
renal function, potential unmeasured confounding factors may still distort the association between β2-MG and sepsis 
prognosis.

Conclusion
The serum level of β2-MG upon admission serves as an independent predictor for 28-day mortality among sepsis 
patients. Although its sensitivity and specificity are lower than conventional biomarkers such as SOFA scores and lactate, 
β2-MG provides complementary prognostic value. Notably, combining β2-MG with SOFA scores or lactate significantly 
improves predictive accuracy. These findings suggest that while SOFA scores and lactate remain reliable predictors, 
incorporating β2-MG may enhance prognostic assessment in sepsis patients.
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