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Background

Sepsis-associated acute kidney injury (SA-AKI) carries a disproportionately high morbidity and mortality rate. While the synergism between dysregulated host response and renal vulnerability is increasingly recognized, the multifactorial drivers of poor prognosis remain poorly defined. The purpose of this study was to investigate the prognosis and clinical characteristics of patients with pathogenic microorganism-positive SA-AKI.





Method

Using a retrospective analysis approach, we extracted populations from the Medical Information Mart for Intensive Care IV (MIMIC-IV) database that fulfilled the diagnostic criteria for confirmed sepsis with microbiological evidence of pathogenic organisms, and patients were divided into two cohorts according to with or without AKI. The severity of the disease in the two groups was collected for evaluation, and the clinical indicators and prognostic results of the patients were evaluated. The objective of this study was to explore the risk factors affecting the prognosis of patients with pathogenic microorganism-positive SA-AKI.





Outcome

The hospital mortality rate of AKI in patients with pathogenic microbial-positive sepsis was 18.96%. Further analysis showed that the use of vasoactive drug therapy, high lactate level, SAPS II score, SAPS III score, LODS score, and clinical indicators of prolonged hospital stay were independent risk factors for in-hospital mortality in patients with pathogenic microorganism-positive SA-AKI. Among them, SAPS III score plays an important role in predicting the prognosis of sepsis patients with AKI. Further studies found that lactate level was positively correlated with SAPS II score, SAPS III score, and LODS score.





Conclusion

The use of vasoactive drug therapy, high lactate level, SAPS II score, SAPS III score, and LODS score plays an important role in assessing the prognosis of patients with pathogenic microorganism-positive SA-AKI, and multivariate comprehensive assessment is significant in predicting the prognosis of sepsis AKI patients.
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Introduction

Sepsis, which is a systemic inflammatory response syndrome triggered by infection (Singer et al., 2016), has always been a major challenge in clinical medicine. Acute kidney injury (AKI), as one of the common complications of sepsis, significantly increases patient mortality rates and medical burdens (Tian et al., 2014; White et al., 2023; Zarbock et al., 2023; Legrand et al., 2024).

The mechanism of AKI induced by pathogenic microorganism-positive sepsis is complex, primarily involving microvascular dysfunction, inflammatory responses, and metabolic reorganization. During sepsis, pathogenic microorganisms and their by-products trigger a robust immune response, leading to the release of large amounts of cytokines and inflammatory mediators. This cascade results in microvascular endothelial cell damage, increased vascular permeability, and tissue hypoperfusion (Alobaidi et al., 2015; Balkrishna et al., 2023; Bruno et al., 2023; Danica et al., 2024). At the same time, the inflammatory response triggers oxidative stress, further damaging kidney cells. In addition, sepsis-induced metabolic changes, such as lactate accumulation and azotemia, exacerbate the burden on the kidneys and promote the development of AKI. The combination of these factors makes pathogenic microorganism-positive sepsis an important cause of AKI. However, current research on sepsis AKI focuses on the clinical manifestations, pathogenesis, and prognosis of overall sepsis AKI (Yue et al., 2022; He et al., 2023). Cohort studies with a large prognosis in patients with pathogenic microorganism-positive sepsis AKI are lacking.

The purpose of this study was to deeply analyze the clinical characteristics and prognosis of patients with pathogenic microorganism-positive sepsis complicated with AKI, including clarifying the epidemiological characteristics of these patients, identifying the crucial factors affecting the prognosis, and optimizing the clinical management strategies of sepsis patients with AKI to improve their prognosis.





Materials and methods




Population

The study population was obtained from the Medical Information Mart for Intensive Care IV (MIMIC IV) version 2.2 database (Johnson et al., 2023). The MIMIC IV 2.2 release covers people from 2008 to 2019. The database records detailed information such as the patient’s demographic information, laboratory tests, medication status, vital signs, surgical procedures, disease diagnosis, medication management, and follow-up survival status. The MIMIC IV v2.2 was approved by the Massachusetts Institute of Technology (No. 0403000206). In the MIMIC VI version 2.2 database, we included patients who met the diagnostic criteria for sepsis 3.0 (Singer et al., 2016) and were positive for the pathogenic microorganism. AKI was defined according to the Kidney Disease Improving Global Outcomes (KDIGO) criteria (Ricci and Romagnoli, 2018). In addition, all the participants in the study were aged 18 years or older.





Data collection

In this study, the baseline data of patients, Sequential Organ Failure Assessment (SOFA) score, Logical Evaluation System for Organ Dysfunction (LODS) score, Oxford Acute Severity of Illness Score (OASIS), Simplified Acute Physiology Score (SAPS) II, and SAPS III were recorded at 24 h after admission. In this study, we searched for the worst values of vital signs and laboratory tests at 24 h of admission. The prognosis of patients with vasoactive drugs, continuous renal replacement therapy (CRRT), and inotropic/vasopressor support during hospitalization was recorded, as well as the prognosis of patients such as length of hospital stay, ICU stay, in-hospital mortality, 28-day mortality, and 90-day mortality.





Statistics

In this study, the continuous variables were skewed and described in the form of quartiles, and the categorical variables were described in the form of percentiles. Continuous variables were compared between the survival group and the non-survival group by Wilcoxon rank. Categorical variables were compared between the survival group and the non-survival group by Fisher’s exact tests. The hospital mortality, 28-day mortality, and 90-day mortality rates of patients treated with vasoactive drugs versus those without vasoactive drugs were compared by Kaplan–Meier (KM) curves. Multivariate COX regression analysis was used to explore the independent risk factors for in-hospital mortality in sepsis patients with AKI. The area under the ROC curve was used to explore the predictive power of risk factors for in-hospital mortality, 28-day mortality, and 90-day mortality rates in patients with sepsis AKI. Pearson’s test was used for correlation analysis. In this study, indicators with missing values greater than 20% were deleted, and indicators with missing values less than 20% were processed by multiple imputation. The statistical analysis was performed by R software, and P < 0.05 was considered to be statistically significant.






Outcome




Baseline data of patients with pathogenic microorganism-positive sepsis AKI

A total of 19,658 patients met the diagnostic criteria for Sepsis 3.0. Among these, 9085 patients with sepsis were diagnosed with AKI, and of these 9085 cases, 1820 were positive for pathogenic microorganisms. Table 1 presents the baseline data of sepsis patients with pathogenic microorganism-positive sepsis with AKI. A total of 1820 patients with pathogenic microorganism-positive sepsis AKI were divided into the survival group (1475 cases) and the non-survival group (345 cases) according to the hospital mortality rate. Table 1 shows that compared with the patients in the survival group, the patients in the non-survival group were older, had higher levels of Charlson score, white blood cell, PT, APTT, INR, bun, and lactate, as well as faster heart and respiratory rates; additionally, they exhibited lower systolic blood pressure, hemoglobin, platelets, and PH values.


Table 1 | Baseline of sepsis patients with AKI.







Outcome of patients with pathogenic microorganism-positive sepsis AKI

The results of Table 2 show that compared with the survival group, more patients in the non-survival group were treated with vasoactive drugs and CRRT, had longer ICU stays and hospital stays, and had higher SOFA, SAPS II, SAPS III, LODS, and OASIS scores.


Table 2 | Outcome of sepsis patients with AKI.







KM curves of 28-day and 90-day mortality of vasoactive drugs in patients with pathogenic microorganism-positive sepsis AKI

According to Table 2, vasoactive drug use is a risk factor for in-hospital mortality in patients with pathogenic microorganism-positive sepsis and AKI. The results of Figure 1 show that the 28-day and 90-day mortality rates of patients treated with vasoactive drugs were significantly higher than those of patients treated with non-vasoactive drugs.




Figure 1 | Kaplan–Meier (KM) curve of pathogenic microorganism-positive sepsis AKI prognosis. Panels (A–C) show the KM curves of in-hospital mortality, 28-day mortality, and 90-day mortality in patients who were positive for pathogenic microorganism sepsis for AKI, respectively, treated with and without vasoactive drugs.







Multivariate COX analysis of in-hospital mortality in patients with pathogenic microorganism-positive sepsis AKI

According to the results of the study in Tables 1 and 2, multivariate COX analysis was performed in patients with pathogenic microorganism-positive sepsis AKI. Table 3 shows the results of the study, indicating that lactate level, use of vasoactive drugs, SAPS II score, SAPS III score, LODS score, and length of hospital stay were independent risk factors for in-hospital mortality in patients with pathogenic microorganism-positive sepsis AKI.


Table 3 | Multivariate COX regression analysis for sepsis patients with AKI.







ROC curves, specificity, and sensitivity of pathogenic microorganism-positive sepsis AKI hospitalization for predicting prognosis

Figure 2 shows the ROC curves of biomarkers for predicting in-hospital mortality (Figure 2A), 28-day mortality (Figure 2B), and 90-day mortality (Figure 2C) in pathogenic microbial-positive sepsis AKI patients. The results of Figure 2 and Table 4 show that SAPS III score had the highest AUC and specificity in predicting in-hospital mortality (0.697 and 0.725), 28-day mortality (0.691and 0.710), and 90-day mortality (0.707 and 0.725) in pathogenic microorganism-positive sepsis AKI and that SAPS II score had the highest sensitivity in predicting in-hospital mortality (0.739), 28-day mortality (0.757), and 90-day mortality (0.734) in pathogenic microorganism-positive sepsis AKI.




Figure 2 | ROC curves of prognostic risk factors for pathogenic microorganism-positive sepsis AKI. Panels (A–C) show the ROC curves of in-hospital mortality, 28-day mortality, and 90-day mortality in patients who were positive for pathogenic microorganism sepsis for AKI.




Table 4 | Prognostic indicators for the prognosis of sepsis patients with AKI.







Correlation analysis between lactate level and SAPS II, SAPS III, and LODS scores

The results in Figure 3 show that lactate level was positively correlated with SAPS II (R=0.14), SAPS III (R=0.12), and LODS scores (R=0.13).




Figure 3 | Correlation analysis of lactate levels with SAPS II, SAPS III, and LODS scores. Panels (A–C) show the correlation analysis curves of lactate levels with SAPS II, SAPS III, and LODS scores in patients who were positive for pathogenic microorganism sepsis for AKI.








Discussion

This study demonstrated that the mortality rate of patients with pathogenic microorganism-positive sepsis-associated AKI was still high. The use of vasoactive drug therapy; elevated lactate levels; higher SAPS II, SAPS III, and LODS scores; and prolonged hospital stays were identified as independent risk factors for in-hospital mortality in these patients. Notably, the SAPS III score emerged as a valuable tool for assessing the prognosis of patients with pathogenic microorganism-positive sepsis-associated AKI. These findings enhance our understanding of the disease and provide valuable insights for clinical diagnosis and treatment.

Sepsis-associated AKI has a high incidence and mortality; previous studies have shown that the mortality rate in patients with sepsis-associated AKI is approximately 30% (Bai et al., 2020; Atreya et al., 2023; Fan Z et al., 2023; Baeseman et al., 2024). The results of this study indicate that the in-hospital mortality rate of patients with pathogenic microorganism-positive sepsis-associated AKI is as high as approximately 20%. These findings align with and further support those of several previous studies, confirming that patients with sepsis-associated AKI have a high mortality rate. Therefore, it is essential to analyze the clinical characteristics of patients with AKI caused by pathogenic microorganism-positive sepsis, identify key factors influencing disease progression, and evaluate their impact on patient prognosis. Such efforts will provide a scientific basis for the early identification of high-risk patients, optimization of treatment strategies, and improvement of clinical outcomes.

This study identified the use of vasoactive drug therapy; elevated lactate levels; higher SAPS II, SAPS III, and LODS scores; and prolonged hospital stays as independent risk factors for in-hospital mortality in patients with pathogenic microorganism-positive sepsis-associated AKI. The use of vasoactive drugs in these patients highlights circulatory failure as a significant contributor to mortality. Circulatory collapse can further exacerbate multiorgan dysfunction, particularly renal injury (Rivers et al., 2001; Holmes, 2003; Morrell et al., 2009; Zhao L et al., 2022; Hasegawa et al., 2023). Therefore, for patients with sepsis-associated AKI treated with vasoactive drugs, it is crucial to aggressively address the causes of circulatory failure, maintain adequate renal and other organ perfusion, and implement strategies to reduce mortality.

The higher the SAPS II score, SAPS III score, and LODS score, the higher the mortality rate of patients with AKI sepsis; these scores are important for assessing the prognosis of critically ill patients and patients with sepsis (Freire et al., 2002; Lima et al., 2005; Rezende et al., 2008; Jihane et al., 2012). This study found that the above scores still play an important role in assessing the prognosis of patients with pathogenic microorganism-positive sepsis AKI, especially SAPS III; therefore, patients with pathogenic microorganism-positive sepsis AKI should be closely monitored for changes in the above score levels to predict the risk of poor prognosis in patients.

In addition, the higher the blood lactate level, the higher the SAPS II, SAPS III, and LODS scores of patients with AKI with sepsis, indicating that the more severe the disease, the higher the mortality rate of patients with AKI sepsis. Lactate reflects tissue hypoperfusion, indicating underperfusion of patients, and multiple studies have shown a significant correlation between lactate and mortality in severe patients (Jones et al., 2010; Woolum et al., 2018; Zhang et al., 2024), and the results of this study further support the previous study. Therefore, patients with high lactate levels of pathogenic microorganism-positive sepsis should be treated with aggressive anti-infection, fluid resuscitation, refined fluid management, and vasoactive drugs to maintain the perfusion level of various tissues, especially the kidneys.

Our study provides important insights into the clinical characteristics and outcomes of patients with pathogen-positive sepsis-associated AKI, which have several implications for clinical practice: the identification of specific pathogenic microorganisms and their association with AKI severity and outcomes can aid clinicians in early risk stratification. This knowledge may help in prioritizing high-risk patients for more intensive monitoring and intervention; the factors associated with poor outcomes identified in our study can serve as prognostic markers. This information can guide discussions with patients and families regarding expected outcomes and informed decision making in clinical care.




Limitations

Due to the limited sample size and geographical characteristics, this study may not fully reflect the characteristics of all patients with pathogenic microorganism-positive sepsis-associated AKI. In the future, the sample scope should be expanded, multicenter and prospective studies should be conducted, and the risk factors affecting the occurrence, development, and prognosis of AKI should be deeply explored to optimize the clinical diagnosis and treatment strategy.






Conclusion

This study demonstrated that patients with pathogenic microorganism-positive sepsis-associated AKI had higher SAPS III scores, SAPS II scores, LODS scores, and lactate levels, which can serve as important indicators for prognostic evaluation. These findings enhance our understanding of the disease and provide valuable insights for clinical diagnosis and treatment.





Data availability statement

Publicly available datasets were analyzed in this study. The data in this study were derived from the public database MIMIC IV, from which raw data are available: https://physionet.org/content/mimiciv/2.0/.





Ethics statement

The MIMIC IV v2.2 was approved by the Massachusetts Institute of Technology (No. 0403000206). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin because patient-related information has been identified and no information about the patient has been exposed.





Author contributions

PJ: Conceptualization, Visualization, Writing – original draft, Methodology, Software. XM: Data curation, Formal analysis, Writing – original draft. CZ: Conceptualization, Methodology, Visualization, Supervision, Writing – review & editing. CY: Conceptualization, Supervision, Visualization, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.




Abbreviations

MIMIC IV, Medical Information Mart for Intensive Care IV; SOFA, Sequential Organ Failure Assessment score; GCS, Glasgow Coma Scale; SAPS, Simplified Acute Physiology Score; APPT, activated partial thrombin time; LODS, Logical Evaluation System for Organ Dysfunction; Sirs, systemic inflammatory response syndrome; OASIS, Oxford Acute Severity of Illness Score; PPV, positive predictive value; NPV, negative predictive value.




References

 Alobaidi, R., Basu, R. K., Goldstein, S. L., and Bagshaw, S. M. (2015). Sepsis-associated acute kidney injury. Semin. Nephrol. 35, 2–11. doi: 10.1016/j.semnephrol.2015.01.002

 Atreya, M. R., Cvijanovich, N., Fitzgerald, J., Weiss, S., Bigham, M., Jain, P., et al. (2023). Prognostic and predictive value of endothelial dysfunction biomarkers in sepsis-associated acute kidney injury: risk-stratified analysis from a prospective observational cohort of pediatric septic shock. Crit. Care 27 (1), 260. doi: 10.1186/s13054-023-04554-y

 Baeseman, L., Gunning, S., and Koyner, J. L. (2024). Biomarker enrichment in sepsis-associated acute kidney injury: finding high-risk patients in the intensive care unit. Am. J. Nephrol. 55, 72–85. doi: 10.1159/000534608

 Bai, Z. H., Guo, X. Q., Dong, R., Lei, N., and Wang, H. (2020). A nomogram to predict the 28-day mortality of critically ill patients with acute kidney injury and treated with continuous renal replacement therapy. Am. J. Med. Sci. 361 (5), 607–615. doi: 10.1016/j.amjms.2020.11.028

 Balkrishna, A., Sinha, S., Kumar, A., Arya, V., Gautam, A. K., Valis, M., et al. (2023). Sepsis-mediated renal dysfunction: Pathophysiology, biomarkers and role of phytoconstituents in its management. Biomedicine Pharmacotherapy. 165, 115183. doi: 10.1016/j.biopha.2023.115183

 Bruno, G., Alexander, Z., Rinaldo, B., and Matthieu, L. (2023). The role of renin-angiotensin system in sepsis-associated acute kidney injury: mechanisms and therapeutic implications. Curr. Opin. Crit. Care. 29, 607–613.

 Danica, Q., La, A. M., and Koyner, J. L. (2024). 10 tips on how to use dynamic risk assessment and alerts for AKI. Clin. Kidney J. 11, 325. .

 Fan Z, J. J., Xiao, C., Chen, Y., Xia, Q., Wang, J., Fang, M., et al. (2023). Construction and validation of prognostic models in critically Ill patients with sepsis-associated acute kidney injury: interpretable machine learning approach. J. Transl. Med. J. Transl. Med. 21, 406. doi: 10.1186/s12967-023-04205-4

 Freire, A. X., Afessa, B., Cawley, P., Phelps, S., and Bridges, L. (2002). Characteristics associated with analgesia ordering in the intensive care unit and relationships with outcome. Crit. Care Med. 30, 2468–2472. doi: 10.1097/00003246-200211000-00011

 Hasegawa, D., Ishisaka, Y., Maeda, S., and Sato, R. (2023). Prevalence and prognosis of sepsis-induced cardiomyopathy: A systematic review and meta-analysis. J. intensive Care Med. 38, 797–808. doi: 10.1177/08850666231180526

 He, L., Yang, D., Ding, Y., and Ding, N. (2023). Association between lactate and 28-day mortality in elderly patients with sepsis: results from MIMIC-IV database. Infect. Dis. Ther. 12, 459–472. doi: 10.1007/s40121-022-00736-3

 Holmes, C. L. (2003). Genetic polymorphisms in sepsis and septic shock: role in prognosis and potential for therapy. Chest 124, 1103–1115. doi: 10.1378/chest.124.3.1103

 Jihane, B., El Khayari, M., Dendane, T., Madani, N., Abidi, K., Abouqal, R., et al. (2012). Factors predicting mortality in elderly patients admitted to a Moroccan medical intensive care unit. South. Afr. J. Crit. Care 28, 2021–2033. doi: 10.7196/sajcc.122

 Johnson, A. E. W., Bulgarelli, L., Shen, L., Gayles, A., Shammout, A., Horng, S., et al. (2023). MIMIC-IV, a freely accessible electronic health record dataset. Sci. Data 10, 1. doi:10.1038/s41597-023-01945-2

 Jones, A. E., Shapiro, N. I., Trzeciak, S., Arnold, R. C., Claremont, H. A., and Kline, J. A. (2010). Investigators FMSN: Lactate clearance vs central venous oxygen saturation as goals of early sepsis therapy: a randomized clinical trial. JAMA 303, 739–746. doi: 10.1001/jama.2010.158

 Legrand, M., Clark, A. T., Neyra, J. A., and Ostermann, M. (2024). Acute kidney injury in patients with burns. Nat. Rev. Nephrol. 20, 188–200. doi: 10.1038/s41581-023-00769-y

 Lima, E. Q., Dirce, M. T. Z., Castro, I., and Yu, L. (2005). Mortality risk factors and validation of severity scoring systems in critically ill patients with acute renal failure. Renal Failure 27, 547. doi: 10.1080/08860220500198771

 Morrell, M. R., Micek, S. T., and Kollef, M. H. (2009). The management of severe sepsis and septic shock. Infect. Dis. Clinics North America 23, 485–501. doi: 10.1016/j.idc.2009.04.002

 Rezende, E., Silva, J. M., Isola, A. M., Campos, E. V., and Almeida, S. L. (2008). Epidemiology of severe sepsis in the emergency department and difficulties in the initial assistance. Clinics 63, 457–464. doi: 10.1590/S1807-59322008000400008

 Ricci, Z., and Romagnoli, S. (2018). Acute kidney injury: diagnosis and classification in adults and children. Contrib Nephrol. 193, 1-12. doi: 10.1159/000484956

 Rivers, E., Nguyen, B., Havstad, S., Ressler, J., and Tomlanovich, M. (2001). Early goal-directed therapy in the treatment of severe sepsis and septic shock. New Engl. J. Med. 345, 1368–1377. doi: 10.1056/NEJMoa010307

 Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., et al. (2016). The third international consensus definitions for sepsis and septic shock (Sepsis-3). JAMA 315, 801–810. doi: 10.1001/jama.2016.0287

 Tian, H., Sun, T., Hao, D., Wang, T., Li, Z., Han, S., et al. (2014). The optimal timing of continuous renal replacement therapy for patients with sepsis-induced acute kidney injury. Int. Urol. Nephrol. 46, 2009–2014. doi: 10.1007/s11255-014-0747-5

 White, K. C., Serpa-Neto, A., Hurford, R., Clement, P., Laupland, K. B., See, E., et al. (2023). Sepsis-associated acute kidney injury in the intensive care unit: incidence, patient characteristics, timing, trajectory, treatment, and associated outcomes. A multicenter, observational study. Intensive Care Med. 49, 1079–1089. doi: 10.1007/s00134-023-07138-0

 Woolum, J. A., Abner, E. L., Andrew, K., Thompson, B. M. L., Morris, P. E., and Flannery, A. H. (2018). Effect of thiamine administration on lactate clearance and mortality in patients with septic shock*. Crit. Care Med. 46, 1747–1752. doi: 10.1097/CCM.0000000000003311

 Yue, S., Li, S., Huang, X., Liu, J., Hou, X., Zhao, Y., et al. (2022). Machine learning for the prediction of acute kidney injury in patients with sepsis. J. Trans. Med. 20, 215. doi: 10.1186/s12967-022-03364-0

 Zarbock, A., Nadim, M. K., Pickkers, P., Gomez, H., Bell, S., Joannidis, M., et al. (2023). Sepsis-associated acute kidney injury: consensus report of the 28th Acute Disease Quality Initiative workgroup. Nat. Rev. Nephrol. 19 (6), 401–417. doi: 10.1038/s41581-023-00683-3

 Zhang, S., Chen, N., and Ma, L. (2024). Lactate-to-albumin ratio: A promising predictor of 28-day all-cause mortality in critically Ill patients with acute ischemic stroke. J. stroke cerebrovascular Dis. 33, 107536. doi: 10.1016/j.jstrokecerebrovasdis.2023.107536

 Zhao L, F. Y., Wang, Z., Wei, Z., Zhang, Y., Li, Y., and Xie, K. (2022). The blood pressure targets in sepsis patients with acute kidney injury: An observational cohort study of multiple ICUs. Front. Immunol. 13, 1060612. doi: 10.3389/fimmu.2022.1060612




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Jin, Meng, Yu and Zhou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fcimb-15-1509180-g003.jpg
SAPS |l Score

90

(o2}
o

w
o

R=0.14, p =1.7e-09

5

10 15
Lactate levels(mmolL/L)

20

25

-
o
o

SAPS Il Score

50

Lactate levels(mmoL/L)

LODS Score

[ ]
R=0.13,p=1.7e-08

15

=
o

0 5% 10 15 20 25
Lactate levels(mmolL/L)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Characteristics and prognosis of patients with pathogenic microorganism-positive sepsis AKI from ICU: a retrospective cohort study

      

        		

          Background

        



        		

          Method

        



        		

          Outcome

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Population

          



          		

            Data collection

          



          		

            Statistics

          



        



        



        		

          Outcome

        

          		

            Baseline data of patients with pathogenic microorganism-positive sepsis AKI

          



          		

            Outcome of patients with pathogenic microorganism-positive sepsis AKI

          



          		

            KM curves of 28-day and 90-day mortality of vasoactive drugs in patients with pathogenic microorganism-positive sepsis AKI

          



          		

            Multivariate COX analysis of in-hospital mortality in patients with pathogenic microorganism-positive sepsis AKI

          



          		

            ROC curves, specificity, and sensitivity of pathogenic microorganism-positive sepsis AKI hospitalization for predicting prognosis

          



          		

            Correlation analysis between lactate level and SAPS II, SAPS III, and LODS scores

          



        



        



        		

          Discussion

        

          		

            Limitations

          



        



        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fcimb-15-1509180-g002.jpg
A 2 B 2
e o)
= o
©
.é\ o > L A P, SO i /] (. S . . -
z : °
5 =
c [72]
o { ot
n X P <
o (V)] o, [ e e el N B S ok
i Lactate _ ~ Lactate
o Use of vasoactive drugs b, Use of vasoactive drt
SAPS I SAPS I
SAPS Il SAPS I
2 LODS o LODS
o
1.0 0.8 0.6 0.4 0.2 0.0 1.0 0.8 0.6 0.4 0.2 0.0

Specificity

Specificity

Hospital mortality in patients with sepsis AKI 28-day mortality in patients with sepsis AKI

Sensitivity
0.4

1.0

0.8

0.6

0.2

0.0

Lactate

Use of vasoactive drugs
SAPS I

SAPS llI

LODS

1.0 0.8 0.6 0.4 0.2 0.0
Specificity

90-day mortality in patients with sepsis AKI





OEBPS/Images/table2.jpg
Characteristic Survival group (n=1475) Non-survival group (n P
Inotropic/vasopressor support, n (%) 569 (38.6) 218 (63.2) <0.001
Renal replacement therapy, n (%) 116 (7.9) 38 (11.0) 0.074
ICU length of stay (days) 2.92 [1.58, 6.32] 3.95 [2.01, 8.95] <0.001
Length of hospital stay (days) 10.93 [5.96, 20.72] 14.16 [8.07, 26.61] <0.001
Prognostic score
SOFA score 3.00 [2.00, 5.00 4.00 [2.00, 6.00] <0.001
SAPS 1I score 39.00 [31.00, 48.00] 46.00 [38.00, 57.00] <0.001
| SAPS 1T score ) 48.00 [38.00, 60.00] 62.00 [49.00, 80.00] <0.001
LODS 5.00 [3.00, 7.00: 7.00 [5.00, 10.00] <0.001
OASIS 31.00 [26.00, 37.00] 36.00 [29.00, 42.00] <0.001

SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment; LODS, Logical Evaluation System for Organ Dysfunction; Sirs, systemic inflammatory response syndrome;
OASIS, Oxford Acute Severity of Illness Score; SIRS, Systemic Inflammatory Response Syndrome score. P < 0.05, statistically significant.
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Indicators

Hospital mortality

Lactate 0.628 <0.001 0.879 0299 0.365 0.843
Use of vasoactive drugs 0.623 <0.001 0.614 0.632 0277 0.877
SAPS I 0.660 <0.001 0.483 0.739 0.251 0.888
SAPS 11T 0.697 <0.001 0.725 0.562 0.323 0.876
LODS 0.676 <0.001 0.683 0.591 0.304 0.877

28-day mortality

Lactate 0.627 <0.001 0.406 0.776 0.178 0916
Use of vasoactive drugs 0.635 <0.001 0.606 0.664 0219 0916
SAPS I 0.671 <0.001 0.474 0.757 0.193 0.922
SAPS 11T 0.691 <0.001 0.710 0.571 0.247 0.909
LODS 0.676 <0.001 0.668 0.595 0.229 0.909

90-day mortality

Lactate 0.621 <0.001 0.77 0.394 0.273 0.853
Use of vasoactive drugs 0.639 <0.001 0.618 0.661 0.274 0.893
SAPS I 0.663 <0.001 0.480 0.734 0.236 0.892
SAPS IIT 0.707 <0.001 0.725 0.578 0.315 0.887
LODS 0.675 <0.001 0.677 0.581 0.283 0.881

SAPS, Simplified Acute Physiology Score; LODS, Logistic Organ Dysfunction System score; OASIS, Oxford Acute Severity of llness Score; PPV, positive predictive value; NPV, negative
predictive value.
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Characteristic HR 95% CI

Lower Upper

Age 1.005 | 0.997 1.013 0.236
Charlson 1.030 | 0.986 1.076 0.186
Heart rate >100, beats per minute 1.092 | 0.865 1.378 0.459
Systolic blood pressure <90, mmHg = 1.093 | 0.848 1.408 0.493
Respiratory rate 1.009 | 0.993 1.024 0.269
White blood cell 1.001 | 0.992 1.009 0.875
Hemoglobin 1.013 | 0.960 1.069 0.630
Platelet 1.000 | 0.999 1.001 0.942
PT 1.002 | 0.994 1.010 0.705
INR 0.970 | 0.892 1.056 0.483
APTT 1.002 | 0.999 | 1.005 0.230
BUN 1.000 | 0.996 1.004 0.858
PH 0.479 | 0.168 1.361 0.167
Lactate 1.045 | 1.010 1.080 0.011
CRRT 0.965 | 0.672 1.387 0.849
Use of vasoactive drugs 1.605 | 1.267 2.033 <0.001
SOFA 0.990 | 0.949 1.032 0.623
SAPS I 1.008 = 1.001 1.015 0.032
SAPS 111 1.012 | 1.007 1.017 <0.001
LODS 1.047 | 1.012 1.083 0.007
OASIS 1.001 | 0.989 | 1.013 0.850
Los_icu 1.009 | 0.990 1.029 0.358
Los_hospital 0.027 | 0.018 | 0.039 <0.001

APPT, activated partial thrombin time; BUN, blood urea nitrogen; INR, international
normalized ratio; PT, prothrombin time; SOFA, Sequential Organ Failure Assessment
score; CRRT, continuous renal replacement therapy; SAPS, Simplified Acute Physiology
Score; LODS, Logistic Organ Dysfunction System score; OASIS, Oxford Acute Severity of
Illness Score. P < 0.05, statistically significant.
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Characteristic

Survival group
(n=1475)

Non-survival

group
(n=345)

Age, years 69.11 [58.61, 79.66] 73.09 [61.91, 81.02] 0.003

Sex, n (%)

Male 861 (58.4) 196 (56.8) 0.639

Female 614 (41.6) 149 (43.2)

Pathogenic microorganisms, n (%)

Acinetobacter 29 (2.0) 7 (2.0) 1.000

baumannii

Klebsiella 300 (20.3) 50 (14.5) 0.016

pneumoniae

Pseudomonas 238 (16.1) 30 (8.7) 0.001

aeruginosa

Staphylococcus 198 (13.4) 30 (8.7) 0.022

aureus

Escherichia coli 409 (27.7) 60 (17.4) <0.001

Comorbid conditibns, n (%)

Charlson 6.00 [4.00, 8.00] 6.00 [5.00, 8.00] 0.005

Hypertension 855 (58.0) 171 (49.6) 0.006

Diabetes 644 (437) 110 (31.9) <0.001

Chronic 543 (36.8) 108 (31.3) 0.063

kidney disease

Physiology

Heart rate >100, 476 (32.3) 138 (40.0) 0.008

beats per minute

Systolic blood 315 (214) 98 (28.4) 0.006

pressure <90, mmHg

Diastolic blood 959 (65.0) 235 (68.1) 0.304

pressure <60, mmHg

Respiratory rate, 22.00 [18.00, 27.00] 23.00 [19.00, 28.00] 0.014

beats per minute

Laboratory tests

Complete blood count

White blood cell 12.70 [8.80, 17.70] 14.30 [9.60, 19.75] 0.006

(x10°/L)

Hemoglobin (g/dL)  9.10 [7.80, 10.60] 8.60 [7.60, 10.30] 0.023

Platelet (x10°/L) 172.50 150.00 <0.001
[114.00, 242.00] [78.00, 223.00]

Coagulation function

PT (sec) 15.50 [13.20, 18.80] | 17.70 [14.20, 23.10] | <0.001

APTT (sec) 35.70 [29.80, 4520] 4478 [32.20, 60.10] | <0.001

INR 1.40 [1.20, 1.72] 1.60 [1.30, 2.10] <0.001

Kidney function

Creatinine (mg/dL) 1.50 [1.10, 2.50] 1.60 [1.10, 2.60] 0.164

Bun (mg/dL) 31.00 [20.00, 50.00]  35.00 [23.00, 57.00] | 0.001

Other laboratory tests

PH 7.38 [7.33, 7.43] 737 [7.30, 7.42] <0.001

Lactate (mmol/L) 1.90 [1.30, 2.50] 2.50 [1.60, 4.00] <0.001

APPT, activated partial thrombin time; BUN, blood urea nitrogen; INR, international

normalized ratio; PT, prothrombin time. P < 0.05, statistically significant.






