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[Abstract] Objective To identify and validate novel biomarkers for the early diagnosis of sepsis-
associated acute kidney injury (SA-AKI) and precise continuous renal replacement therapy (CRRT) using proteomics.
Methods A prospective multicenter cohort study was conducted. Patients with sepsis admitted to five hospitals
in Taizhou City of Zhejiang Province from April 2019 to December 2021 were continuously enrolled, based on the
occurrence of acute kidney injury (AKI). Sepsis patients were divided into SA-AKI group and non-SA-AKI group, and
healthy individuals who underwent physical examinations during the same period were used as control (NC group).
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Peripheral blood samples from participants were collected for protein mass spectrometry analysis. Differentially expressed
proteins were identified, and functional enrichment analysis was conducted on these proteins. The levels of target
proteins were detected by enzyme linked immunosorbent assay (ELISA), and the predictive value of target protein for
SA-AKI were evaluated by receiver operator characteristic curve (ROC curve). Additionally, sepsis patients and healthy
individuals were selected from one hospital to externally verify the expression level of the target protein and its predictive
value for SA-AKI, as well as the accuracy of CRRT treatment. Results A total of 37 patients with sepsis (including
19 with AKI and 18 without AKI) and 31 healthy individuals were enrolled for proteomic analysis. Seven proteins were
identified with significantly differential expression between the SA-AKI group and non-SA-AKI group: namely cystatin C
(CST3), B ,-microglobulin (B ,M), insulin-like growth factor-binding protein 4 (IGFBP4), complement factor I (CFI),
complement factor D (CFD), CD59, and glycoprotein prostaglandin D2 synthase (PTGDS). Functional enrichment
analysis revealed that these proteins were involved in immune response, complement activation, coagulation cascade,
and neutrophil degranulation. ELISA results demonstrated specific expression of each target protein in the SA-AKI
group. Additionally, 65 patients with sepsis (38 with AKI and 27 without AKI) and 20 healthy individuals were selected
for external validation of the 7 target proteins. ELISA results showed that there were statistically significant differences
in the expression levels of CST3, B,M, IGFBP4, CFD, and CD59 between the SA-AKI group and non-SA-AKI
group. ROC curve analysis indicated that the area under the curve (AUC) values of CST3, B,M, IGFBP4, CFD, and
CD59 for predicting SA-AKI were 0.788, 0.723, 0.723, 0.795, and 0.836, respectively, all exceeding 0.7. Further
analysis of patients who underwent CRRT or not revealed that IGFBP4 had a good predictive value, with an AUC of
0.84. Conclusions Based on proteomic analysis, CST3, B,M, IGFBP4, CFD, and CD59 may serve as potential
biomarkers for the diagnosis of SA-AKI, among which IGFBP4 might be a potential biomarker for predicting the need for
CRRT in SA-AKI patients. However, further clinical validation is required.

[Key words] Sepsis-associated acute kidney injury; Proteomics; Biomarker; Continuous renal replacement
therapy
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PRI (), %5 1 %) 8/11 8/10 Fisher ~ 1.000||SCr [ pmol/L, M(Q,, 05)) 179.0(166.5,254.5)  76.0(65.0,95.0) -5.055 <0.001
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[E PRERUEAL FLIEL, APTT S iGAL o SR I B IR, PCT RS2, CRP N C- RSB, ALB N, BUN AR R A, SCr A ML TF WU,
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