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Objective: To investigate whether monocyte CD11c (mCD11c) can serve as a promising biomarker for the diagnosis and prognosis of 
sepsis, distinguishing it from non-infectious inflammatory conditions.
Methods: A prospective, observational cohort study was conducted using a discovery cohort (sepsis, mild infection, patients after 
cardiovascular surgery, recovered sepsis patients, and healthy controls) and a validation cohort (sepsis, mild infection, and patients 
after cardiovascular surgery). Peripheral blood samples were analyzed using Cytometry by Time-of-Flight (CyTOF), single-cell RNA 
sequencing, and flow cytometry to assess the immune cell composition and mCD11c expression. Clinical data and outcomes were 
collected for analysis.
Results: The discovery cohort showed a significant downregulation of mCD11c in patients with sepsis. The validation cohort 
confirmed a lower mCD11c% in sepsis than in the other groups. Receiver operating characteristic (ROC) curve analysis showed 
that mCD11c had a higher AUC (0.939, P < 0.001) than traditional markers in distinguishing sepsis from non-infectious inflammation. 
mCD11c% was an independent prognostic factor for 7-day mortality (P < 0.05), with significant differences in survival rates between 
patients with mCD11c% above and below 96.445%.
Conclusion: mCD11c is a promising biomarker for early sepsis diagnosis and short-term survival prediction, outperforming the 
traditional markers. Larger multicenter studies are needed to validate these findings and to explore their potential as intervention 
targets.
Keywords: sepsis, biomarker, monocyte CD11c, diagnostic value, survival prognosis

Sepsis is characterized by a dysregulated host response to infection leading to life-threatening organ dysfunction.1,2 

Delayed treatment has been identified as a significant risk factor for mortality in patients with sepsis.3 Early identification 
and appropriate therapy initiation are crucial in reducing sepsis-related deaths, highlighting the importance of timely and 
accurate diagnosis.4
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Currently, there is no gold standard for sepsis diagnosis. Traditional inflammatory indicators, such as C-reactive 
protein (CRP), interleukin-6 (IL-6), and white blood cell (WBC) counts, show limited diagnostic specificity for sepsis. 
Procalcitonin (PCT) is the only marker in clinical guidelines used for guiding antibiotic usage, but recent meta-analysis 
also revealed its unreliability in distinguishing infected from uninfected patients in critically ill cohorts.5 The Acute 
Physiology and Chronic Health Evaluation II (APACHE II) and Sepsis-related Organ Failure Assessment (SOFA)6 scores 
were widely used for diagnosing sepsis and assessing its severity and outcomes, but they are limited by complex 
calculations and lack of speed and simplicity. Given these challenges, the search for new sepsis biomarkers is crucial for 
improving diagnostic accuracy, optimizing treatment, and determining the timing of antibiotic use in clinical settings. 
Previous studies have shown that CD11c expression on neutrophils exhibits high sensitivity and specificity for sepsis 
diagnosis,7 and it is involved in the recruitment of monocytes and macrophages during inflammatory responses.8 These 
findings suggest a potential link between CD11c expression and sepsis pathogenesis. However, the role of CD11c 
expressed specifically by monocytes (mCD11c) in sepsis-particularly its diagnostic and prognostic value-has not been 
systematically studied, representing a key knowledge gap.

With the advancements in high-dimensional immunoassay techniques, multi-omics technologies have been widely used 
to search for new biomarkers in sepsis.9–11 This study used mass cytometry (Cytometry by Time-of-Flight, CyTOF) 
combined with flow cytometry to detect the changes of immune components in peripheral blood of patients with sepsis, 
and aimed to solve this gap by studying whether the expression of mCD11c in patients with sepsis was significantly lower 
than that in patients with non-infectious inflammation and healthy controls. We hypothesized that mCD11c could be used as 
a potential biomarker to distinguish sepsis from noninfectious inflammatory state and predict short-term clinical outcomes.

Material and Methods
Study Design
This prospective, observational cohort study was conducted in the First Affiliated Hospital, Zhejiang University School 
of Medicine between April 2022 and May 2024. The study comprised two independent cohorts, namely the discovery 
and validation cohorts, and the workflow for the study is illustrated in Figure 1. The discovery cohort involved five 
distinct groups: 1) patients diagnosed with sepsis (Sepsis); 2) patients who had undergone cardiovascular surgery 
representing non-infectious inflammation (Surgery); 3) patients who recovered from sepsis (Recovery); 4) patients 
with mild infection (Mild); and 5) age- and sex-matched healthy donors (Healthy Controls, HC). The validation cohort 
consisted of three distinct groups: Sepsis, Surgery, and Mild.

Peripheral blood samples (5 mL per person) of the Sepsis, Mild, and Surgery groups were collected within 24 hours 
after infection diagnosis or after surgery, while the blood samples of the Recovery group were collected again on the 
seventh day after the patient was diagnosed with sepsis. All the samples were transported to the laboratory for further 
processing within 12h at room temperature. More details on peripheral blood mononuclear cells (PBMCs) processing are 
provided in Supplementary Methods.

Inclusion and Exclusion Criteria
Patients in the Sepsis group should be diagnosed according to the definition of Sepsis 3.0,12,13 which requires a clear focus of 
infection or positive blood culture and a SOFA score of 2 or higher. Patients in the Recovery group were previously 
diagnosed with sepsis, but later showed improvement in clinical symptoms and laboratory tests, with SOFA scores 
decreasing by > 2 from baseline. After expert assessment, they were deemed to have recovered and enrolled in the study. 
Patients in the Mild group were diagnosed with infection; however, the SOFA score increased by less than 2. All types of 
cardiovascular surgery in the Surgery group were confirmed using the ICD9-CM-3 operation code.14 Individuals under the 
age of 18, those who were pregnant or breastfeeding, as well as patients diagnosed with malignancies, organ transplants, HIV 
infection, or autoimmune diseases, and those receiving immunosuppressive therapy were excluded from the cohort study. 
The inclusion and exclusion criteria for the patients in the discovery and validation cohorts were consistent.
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Cytometry by Time-of-Flight Analysis
PBMCs were collected from 30 Sepsis patients, 13 Mild patients, 10 Recovery patients, 18 Surgery patients, and 15 HC 
subjects for CyTOF analysis (Figure 2A). The antibody panel comprised of 42 markers (Table S1). CyTOF experiments 
were conducted by PLTTECH (Hangzhou, China), and the sample processing and analysis processes are detailed in the 
Supplementary Methods.

Single-Cell RNA-Sequencing
PBMCs from 3 Sepsis patients, 3 Recovery patients, and 3 HC subjects were collected for single-cell RNA-sequencing to 
verify the immune signatures that distinguished sepsis from the other groups. Detailed processes are provided in the 
Supplementary Methods.

Flow Cytometric Analysis
PBMCs from 90 Sepsis patients, 77 Mild patients, and 100 Surgery patients were collected, processed using the same 
method as for CyTOF, and analyzed using flow cytometry. The analysis process is described in detail in the 
Supplementary Methods.

Figure 1 Workflow chart of the study.
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Clinical Data Collection
Collected clinical data and demographic characteristics of the patients, including gender, age, underlying diseases, 
infection sites, infectious pathogens, WBC counts, percentage of neutrophils, CRP, PCT, blood creatinine, and bilirubin 
within 24 h of blood collection, as well as the APACHE II and SOFA scores within 24 h of admission for the Sepsis or 
Surgery group. During the follow-up period, mortality rates of the Sepsis group at 7-day, 14-day, and 28-day were 
recorded.

Statistical Analysis
Statistical software SPSS 26.0 and R v4.3.1, were used for data processing. The measurement data that conformed to the 
normal distribution were represented as mean ± standard deviation, and an independent sample t-test was used for inter- 
group comparisons. Measurement data that did not follow a normal distribution were represented as median (quartile) IM 
(QL, QU); intergroup comparisons were performed using the Mann–Whitney U-test. Categorical data are expressed as 
percentages. Receiver operating characteristic (ROC) curves were plotted to evaluate the predictive ability of CD11c for 
sepsis. Cox regression analysis was used to perform univariate and multivariate survival analyses for the sepsis group. 
Kaplan-Meier survival curves were generated to analyze the relationship between mCD11c and clinical outcome (7-day, 
14-day and 28-day mortality), and between-group comparisons of Kaplan-Meier survival curves were performed using 
the Log rank test. P ≤ 0.05 was used to indicate statistical significance.

Results
Patient Characteristics
A total of 30 Sepsis patients, 13 Mild patients, 18 Surgery patients, 10 Recovery patients, and 15 HC subjects were 
enrolled in the discovery cohort. The validation cohort included 90 Sepsis patients, 77 Mild patients and 100 Surgery 
patients, and the Sepsis patients had significantly higher APACHE II and SOFA scores on the day of ICU admission than 

Figure 2 Analysis of major peripheral immune composition of sepsis patients by CyTOF. (A) The flow chart of the experimental design of the CyTOF analysis. The number 
of each group are shown. (B) T-SNE projection of peripheral blood cells in each group analyzed by CyTOF. (C) Box plots were employed to present the distribution of major 
immune cell subsets among the different groups. Statistical significance was denoted by *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 0.0001.
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that of Surgery patients. The median WBC, CRP, and PCT levels of Sepsis patients in the validation cohort were also 
significantly higher than those in the Mild and Surgery groups. The basic demographic and clinical characteristics of the 
participants are summarized in Table S2.

Peripheral Immune Composition in Patients with Sepsis
We detected 42 leukocyte markers in each sample, including surface and intracellular markers, which defined 28 
subpopulations (Figure S1) across ten distinct immune cell types (Figure 2B): CD4 positive T cells (CD4+ T cells), 
CD8 positive T cells (CD8+ T cells), double-negative T cells (DNT), double-positive T cells (DPT), γδT cells (gdT), 
natural killer T cells (NKT cells), B cells, natural killer cells (NK cells), monocytes, and basophils. The peripheral 
immune composition undergoes significant changes during the onset of sepsis. Compared to the HC group, we observed 
significant decreases in CD4+ T cells, CD8+ T cells, γδT cells, and NKT cells, while there was an obvious increase in 
B cells and monocytes (Figure 2C). No significant alterations were observed in NK or DPT cells across different groups 
(Figure 2C). After comparing changes in immune cell lineages, we selected monocyte clusters for further analysis. 
Compared to the HC group, monocyte clusters significantly increased by approximately three times in the Sepsis group 
and two times in the Mild group, but decreased somewhat after recovery compared to the Sepsis group, although this 
reduction was not statistically significant (Figure 2C). Monocytes in the Surgery group were also obviously increased 
compared to the HC group. However, no significant differences were observed in monocytes between the Surgery and 
Sepsis groups. Therefore, monocyte subpopulations must be further classified to search for more specific sepsis 
biomarkers.

Subpopulation Analysis of Monocytes in Sepsis
Cluster analysis of monocytes across different groups revealed 19 subpopulations (C1-C19) based on 42 leukocyte 
markers (Figure 3A). The monocyte subpopulations were categorized as classical (CD14++CD16-), intermediate (CD14+ 
+CD16+), and non-classical (CD14+CD16++) based on CD14 and CD16 expression.15 Several classical monocyte 
subpopulations exhibited significant differences across different groups, suggesting a link between sepsis and innate 
immunity (Figure 3B–D). Notably, the C01, C03, C05, C09, C11, and C12 subpopulations were significantly lower in the 
Sepsis group than in the HC group (P < 0.01 or P < 0.0001, respectively). The significant difference in C11 expression 
between the HC and Sepsis groups drew our attention. The percentage of C11 decreased 2-fold in the Mild group (P < 
0.01) and nearly 8-fold in the Sepsis group (P < 0.0001) compared to that in the HC group. C11 levels were significantly 
increased in the Recovery group compared with those in the Sepsis group, showing a correlation with disease severity 
and improvement. Additionally, the C11 percentage varied significantly between the Surgery and Sepsis groups, 
suggesting the potential to differentiate between non-infectious inflammatory conditions and sepsis.

Specific Expression of CD11c+ Monocytes Subpopulation in Sepsis
Given the significant alterations in the monocytic C11 percentage between the Sepsis group and the other groups, we 
further explored the markers predominantly expressed in the C11 subpopulation. We observed that CD11c, CD11b, and 
CD33 were highly expressed in the C11 subpopulation (Figure 4A). The t-SNE plot revealed that mCD11c distribution 
coincided with that of the C11 subpopulation (Figures 3A and 4B). Analysis of mCD11c expression showed significant 
differences between the Sepsis group and other groups (Figure 4C). Compared to the HC group, mCD11c expression 
decreased markedly in the Mild group and further declined in the Sepsis group. mCD11c expression in the Surgery 
group was significantly higher than that in the Sepsis group, suggesting its potential to distinguish sepsis from non- 
infectious conditions. We also confirmed that CD11c was primarily expressed in monocytes of the Sepsis group 
(Figure 4D).

Further investigation of the peripheral immune composition in patients with sepsis via single-cell sequencing 
(Figure 4E) confirmed that CD11c was predominantly expressed in monocytes in the Sepsis group (Figure 4F–H). The 
transcription level of CD11c was significantly reduced in the Sepsis group, but was elevated in the Recovery group 
(Figure 4I), consistent with the findings of the CyTOF analysis.

Journal of Inflammation Research 2026:19                                                                                          https://doi.org/10.2147/JIR.S557223                                                                                                                                                                                                                                                                                                                                                                                                       5

Kong et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/557223/557223%20Supplementary%20Material.docx
https://www.dovepress.com/article/supplementary_file/557223/557223%20Supplementary%20Material.docx


Figure 3 CyTOF analysis of monocytes. (A) The visualization of different monocyte subsets based on distinct marker expressions across various groups through the 
utilization of a t-SNE plot. (B) The visualization of CD14 expressions of the monocytes through the utilization of a t-SNE plot. (C) The visualization of CD16 expressions of 
the monocytes through the utilization of a t-SNE plot. (D) Box plots were employed to present the labeling of monocytes in different subpopulations. Statistical significance 
was denoted by *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 0.0001.
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Figure 4 Discovery of monocytic CD11c as a potential biomarker in sepsis. (A) Heatmaps were constructed to visually represent the normalized expression levels of 
markers present in monocyte subsets. (B) The t-SNE plots were employed to present the CD11c labeling of monocytes in different groups. (C) Boxplot was employed to 
present the expression of CD11c of monocytes in different groups. (D) The expression of CD11c in major immune cell subsets. (E) UMAP projection of the major 
peripheral immune composition of peripheral blood cells in Sepsis group analyzed from a single-cell sequencing result. UMAP, Uniform Manifold Approximation and 
Projection. (F) UMAP projection of CD11c expression in Sepsis group analyzed from a single-cell sequencing result. (G) CD11c expression level in major peripheral immune 
composition of Sepsis group showing by a Violin diagram. (H) CD11c expression features in major peripheral immune composition of Sepsis group analyzing by a Bubble 
chart. (I) The expression of CD11c in HC, Sepsis and Recovery group from a single-cell sequencing analysis. Statistical significance was denoted by **, P < 0.01; ****, P < 
0.0001.
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CD11c+ Monocytes as a Novel Biomarker in Distinguishing Sepsis From 
Non-Infectious Diseases
Flow cytometry was used to detect the difference in the percentage of CD11c-expressing monocytes (mCD11c%) across 
different groups in the validation study (Figure 5A). The box plot showed a significant decrease in mCD11c% in the 
Sepsis group compared with that in the Mild or Surgery groups (Figure 5B). Further subgroup analysis of the Sepsis 
group revealed that the mCD11c% was independent of age, gender, and infection site. However, a significant difference 
was observed based on the type of infecting bacteria; patients with gram-negative bacterial infections exhibited markedly 
higher mCD11c% than those with gram-positive infections (Figure 5C). Impressively, mCD11c% exhibited an AUC of 
0.939 (P < 0.001) under the ROC curve between the Sepsis and Surgery groups, significantly surpassing WBC, PCT, and 
CRP (Figure 5D), supporting the mCD11c’s predictive value in distinguishing sepsis from noninfectious inflammation 
compared to other indicators. Furthermore, mCD11c displayed the highest AUC (0.774) between the Surgery and Mild 
groups (P < 0.001) (Figure 5E). In the comparison between the Sepsis and Mild groups, mCD11c’s AUC was 0.751 (P < 
0.001), ranking second only to PCT (Figure 5F).

Figure 5 Validation of monocytic CD11c as a biomarker in sepsis. (A) The flow chart of the experimental design of the flow cytometry analysis. (B) Boxplot was employed 
to present mCD11c% in different groups. (C) Boxplot was employed to present mCD11c% in patients with sepsis divided by age, gender, infection site and pathogenic 
bacteria. (D–F) ROC curves for WBC, CRP, PCT and mCD11c% were utilized to distinguish Sepsis from Surgery group, Surgery from Mild group and Sepsis from Mild group. 
Statistical significance was denoted by **, P < 0.01; ****, P < 0.0001.
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Association Between CD11c+ Monocytes and 7-Day Mortality in Sepsis
The all-cause mortality rates in patients with sepsis were 14.4% (13/90) on day 7, 20.0% (18/90) on day 14, and 25.6% 
(23/90) on day 28. Cox univariate regression analysis suggested that common baseline variables (gender, age, infection 
site, and pathogenic bacteria) did not significantly affect survival duration, while mCD11c% (HR = 0.817, 95% CI 
0.737–0.907, P < 0.001), SOFA score (HR = 1.461, 95% CI 1.261–1.693, P < 0.001), and APACHE II score (HR = 
1.190, 95% CI 1.096–1.292, P < 0.001) provided significant prognostic value for 7-day all-cause mortality. No other 
laboratory indicators were significantly correlated (Table 1). Cox multivariate regression analysis revealed that mCD11c 
% (HR = 0.879, 95% CI 0.778–0.993, P = 0.038) and SOFA score (HR = 1.327, 95% CI 1.084–1.625, P = 0.006) 
significantly affected 7-day mortality in sepsis (Table 2). Only the SOFA score remained significant association with 
survival duration at 14day (Tables S3 and S4). Kaplan-Meier analysis of 7-day survival rates in patients of Sepsis, 
stratified by the mCD11c% cut-off value (96.445%), demonstrated a significantly lower survival probability in the 
subpopulation with lower mCD11c% (Figure 6).

Discussion
Sepsis is characterized by a multifaceted pathogenesis and rapid progression, which present considerable challenges for 
clinicians in making treatment decisions. Early recognition and appropriate intervention using biomarkers in the initial 
stages of disease onset can improve the prognosis of sepsis.16 In this study, CyTOF and flow cytometry techniques were 
employed to identify and validate a novel sepsis biomarker, mCD11c. Compared to conventional markers such as WBC, 
CRP, and PCT, mCD11c has demonstrated promise in the early diagnosis of sepsis and in predicting short-term survival 
outcomes in patients with sepsis.

Table 1 Univariate Cox Regression Analysis of 7-Day Mortality Rate in Patients 
with Sepsis

Index P HR 95% confidence interval (CI)

Low High

Gender 0.600 0.730 0.225 2.371
Age 0.459 1.628 0.448 5.917

Infection site

Bloodstream infection 0.800 1.182 0.325 4.295
Abdominal infection 0.095 2.532 0.851 7.537

Respiratory tract infection 0.232 0.506 0.166 1.547

Others 0.730 0.767 0.170 3.461
Pathogenic bacteria,

G+ 0.932 0.950 0.292 3.084

G- 0.195 0.459 0.141 1.490
Fungus 0.964 0.971 0.267 3.527

Multiple pathogens 0.635 0.732 0.201 2.659

WBC 0.175 1.027 0.988 1.067
NE% 0.122 0.966 0.924 1.009

CRP 0.698 1.001 0.996 1.006

PCT 0.625 0.996 0.980 1.012
mCD11c% <0.001 0.817 0.737 0.907

IL-6 0.070 1.000 1.000 1.000

IL-10 0.729 1.000 0.998 1.001
TNF-α 0.736 0.978 0.858 1.114

SOFA <0.001 1.461 1.261 1.693

APACHE II <0.001 1.190 1.096 1.292
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Monocytes are a specialized subset of leukocytes that are vital for the regulation of immune defense reactions and tissue 
homeostasis. The increase of monocytes in patients with sepsis indicates their activation and role in early malignant inflammatory 
responses.17 A recent study indicated that patients with sepsis exhibited an increased presence of monocytes, B cells, and 
dendritic cells, along with a reduction in NK cells and CD4/CD8 T cells.18 Another research reported a unique CD14+ monocyte 
subpopulation that was expanded in patients with sepsis.19 Some monocyte surface proteins, such as CD40 and HLA-DR, have 
been shown to be associated with the occurrence and development of sepsis.20,21 Consistent with previous reports, our research 
showed a significant increase in monocytes of patients with sepsis, suggesting their significant role in the pathophysiology of 
sepsis and highlighting the need for further investigation.

CD11c is widely acknowledged as a definitive marker for dendritic cells (DCs) and responsible for recruiting 
monocytes, macrophages, and DCs in numerous physiological and pathological processes.8 However, there is a lack of 

Table 2 Multivariate Cox Regression Analysis of 7-Day 
Mortality Rate in Patients with Sepsis

Index P HR 95% Confidence Interval (CI)

Low High

mCD11c% 0.038 0.879 0.778 0.993
SOFA 0.006 1.327 1.084 1.625

APACHE II 0.511 1.037 0.931 1.154

Figure 6 The 7-day Kaplan-Meier Curve for the patients with sepsis by mCD11c%. P values were calculated using Log Rank test. P < 0.05 means statistically significant.
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conclusive evidence characterizing the differential expression and diagnostic implication of mCD11c in sepsis. Studies 
have shown that neutrophils expressing CD11c exhibit high sensitivity and specificity in detecting sepsis, indicating 
a potential association between CD11c expression and sepsis progression.7 Another study found no significant differ
ences in CD11c expression levels on monocyte surfaces, as measured by ELISA, between patients with sepsis and 
healthy controls. However, this study was constrained by the small sample size and the employment of a single detection 
methodology.22 In our study, we set up a discovery cohort and a validation cohort with a larger sample size, combined 
with CyTOF, single-cell sequencing, and flow cytometry, and confirmed that the Sepsis group had a significant reduction 
in mCD11c% compared with both the Mild and Surgery groups. The mCD11c% was not affected by age, gender or 
infection site, whereas it was elevated in cases of sepsis caused by gram-negative bacterial infections, which deserves 
further exploration. The results of the validation study were consistent with those of the discovery study. Our study 
demonstrated that the mCD11c subpopulation in the Sepsis group differed from that in the control group, and exhibited 
potential as a novel sepsis biomarker. Regarding the biological mechanism of mCD11c downregulation in sepsis, we 
speculate that it may be related to the dysregulation of immune cell signaling pathways. Studies have shown that sepsis- 
induced excessive inflammatory responses can activate the NF-κB and HIF-1α signaling pathways,17,23 which may 
inhibit the transcription of the CD11c gene. However, the specific mechanism still needs to be verified by further in vitro 
cell experiments and in vivo animal models.

To evaluate the diagnostic and prognostic value of mCD11c in sepsis, we used ROC curves and regression analysis to assess its 
sensitivity and specificity compared with the classic indicators including WBC, CRP, PCT, IL-6 and TNF-α.24 Research indicated 
that cytokines stimulate the production and release of WBC in sepsis.25–27 CRP responded to inflammation stimuli and showed 
better diagnostic accuracy in neonatal sepsis.27 PCT is the most extensively studied biomarker for sepsis, facilitating the effective 
management of antibiotic therapy in patients with sepsis.28,29 It was reported IL-6 possessed highly accurate diagnostic modality 
for the identification of sepsis.30 TNF-α upregulated in sepsis and showed correlation with SOFA, APACHE II and organ toxicity 
in sepsis.31 However, these existing markers alone are not sufficiently characteristic to identify sepsis biomarkers because of the 
heterogeneity and complexity of sepsis pathology. In the present study, mCD11c was identified and validated as a novel sepsis 
biomarker. In a previous study conducted by our group, low CD39 expression on monocytes was identified as a candidate 
diagnostic marker for sepsis.32 Extending this work, the present investigation employed single-cell RNA sequencing within the 
discovery cohort and enrolled a larger validation population. The AUC of mCD11c% under the ROC curve was significantly 
higher than those of CRP and PCT in distinguishing the Sepsis and Surgery groups. This indicates that mCD11c% has comparable 
or even better discriminatory ability between sepsis and noninfectious inflammation, which helps to detect sepsis early and 
quickly initiate antibiotic treatment, significantly improving the survival chances and clinical outcomes of sepsis patients.

Sepsis exhibits intrinsic heterogeneity; therefore, utilizing appropriate biomarkers to stratify the risk of patients with 
sepsis can be highly valuable for clinical treatment.33 Low-risk patients may be allowed to use antibiotics more wisely 
and can be assigned to the standard care group, whereas patients with poor prognosis not only require early and 
aggressive antibiotic treatment, but also require faster action from multidisciplinary medical teams.34 Our study found 
that mCD11c% was an independent influencing factor for 7-day mortality in patients with sepsis and has good predictive 
value for 7-day mortality. This helps achieve precision medicine for patients with sepsis. However, mCD11c exhibited 
limited performance in predicting mortality at 14- and 28-day (Figure S2), which may be attributed to the combined 
effects of dynamic changes in biological indicators, disease complexity and progression, and treatment interventions.

Overall, we managed to discover and verify a new sepsis biomarker, mCD11c, using a combination of CyTOF and 
flow cytometry. To our knowledge, this is the first report on the role of mCD11c in distinguishing sepsis from non- 
infectious inflammation. In addition, compared to patients with a lower percentage of mCD11c, patients with a higher 
proportion of mCD11c exhibited a higher probability of short-term survival. However, this study has several limitations. 
First, the study was conducted at a single center, and the small sample size may have limited the generalizability of the 
results and affected their statistical accuracy. Second, we did not detect the expression levels of CD11c at different stages 
of sepsis, and it is unclear whether CD11c can be used as an intervention target for sepsis. Therefore, larger sample sizes 
and further in vivo and in vitro studies are needed to explore the changes in mCD11c during the development of sepsis as 
well as its biological functions and mechanisms of action in sepsis.
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Conclusion
In summary, we identified and validated a novel sepsis biomarker, mCD11c, using a combination of CyTOF and flow 
cytometry. Our research found that mCD11c was significantly higher in the Surgery and Mild groups than in the Sepsis 
group. This confirms the ability of mCD11c to distinguish sepsis from other inflammatory states and predict short-term 
mortality. This finding provides a new direction for the early diagnosis and treatment of sepsis.
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