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[Abstract] Objective To investigate the clinical characteristics and risk factors of acute kidney injury
(AKI) in severe polytrauma patients, and evaluate the efficacy of serum cystatin C (Cys C) and critical disease score in
predicting the occurrence of AKI after the patients suffering from severe polytrauma. Methods The clinical data of
139 patients with severe polytrauma treated in department of intensive care unit (ICU) of Xiaolan Hospital of Southern
Medical University from January 2018 to March 2022 were retrospectively analyzed. The general information (gender
and age), underlying diseases (hypertension and diabetes mellitus), contrast medium used, shock, critical illness score
[acute physiology and chronic health evaluation Il (APACHEIT) and trauma severity score (ISS)], laboratory findings
[serum creatinine (SCr) at baseline and ICU admission, hemoglobin (Hb) and serum CysC], clinical treatment regimens
(mechanical ventilation and surgery) and clinical outcomes were collected. AKI was diagnosed and graded according to
the Kidney Disease : Improving Global Outcomes (KDIGO) standard criteria. The differences of the patients' clinical data
and laboratory results were compared between the AKI and non-AKI groups. Logistic regression analysis was used to

analyze the risk factors of occurrence of AKI in patients with severe polytrauma. The receiver operator characteristic (ROC)
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curve was drawn and the area under ROC curve (AUC) was calculated to assess the capacities of serum CysC, critical
disease score and their combination for predicting AKI development in severe polytrauma corhort. Results Among
139 enrolled patients with severe polytrauma, the incidence of AKI was 28.8% (40 cases), including 15 patients
with AKI stage 1, 14 patients with AKI stage 2, and 11 patients with AKI stage 3. Compared with the patients in
non-AKI group, in the patients of AKI group, their mean age was older [years: 48.5 (31.2, 61.2) vs. 40.0 (28.0,
51.0)], they had higher incidence of shock [90.0% (36/40) vs. 72.7% (72/99)], higher levels of APACHE Il score
[22 (17, 28) vs. 15 (11, 19)] and ISS score [37.5 (30.5, 43.0) vs. 32.0 (24.0, 37.0)], on ICU admission the levels of SCr and
serum CysC were higher in patients of AKI group [SCr (umol/L): 101.5 (77.7, 116.7) vs. 71.0 (58.0, 80.0), serum CysC
(mg/L):0.87 (0.75, 1.01) vs. 0.68 (0.60, 0.75)], meanwhile they had higher rates of mechanical ventilation [95.0% (38/40)
vs. 75.8% (75/99)], surgical treatment [77.5% (31/40) vs. 50.5% (50/99)], obviously higher using renal replacement
therapy rate [20.0% (8/40) vs. 0% (0/99)] and in-hospital mortality [12.5% (5/40) vs. 2.0% (2/99)], and ICU stay was
much longer [days: 8 (4, 13) vs. 5 (3, 8)], the differences being statistical significant (all P < 0.05). Logistic regression
analyses showed that: age [odds ratio (OR) = 1.028, 95% confidence interval (95%CI) was 1.004-1.052), P = 0.023],
APACHE Il score (OR =1.129, 95%CI was 1.036-1.230), P = 0.006), shock (OR = 1.105, 95%CI was 0.909-1.211,
P =0.032), ICU admission SCr (OR = 1.072, 95%CI was 1.036-1.109, P = 0.000), serum CysC (OR = 1.060, 95%CI
was 1.021-1.101, P = 0.002) and surgical treatment (OR = 3.376, 95%CI was1.457-7.821, P = 0.005) were independent
risk factors for occurrence of AKI after the patients suffering from severe polytrauma. ROC curve analysis showed that
serum CysC, APACHE Il score and their combination had certain value in predicting AKI development after severe
multiple injury, the AUC of serum CysC, APACHE I score and their combination for predicting AKI were 0.839, 0.749,
0.874, 95%CI was 0.767-0.912, 0.655-0.843, 0.808-0.940, respectively. When the cut-off values of serum CysC and
APACHE Il score were 0.79 mg/L and 21 scores, the sensitivity were 65.0% and 57.5%, the specificity were 87.9% and
90.9% respectively. Conclusions Severe polytrauma patients yield a high incidence of AKI, affecting clinical outcome,
and age, APACHE Il score, shock, ICU admission SCr, serum CysC and surgical treatment are independent risk factors
for AKI occurrence in severe polytrauma patients. The CysC level and APACHE Il score show excellent performance in
predicting AKI development after severe polytrauma.

[Key words] Severe polytrauma; Acute kidney injury; Serum cystatin C; Acute physiology and chronic
health evaluation Il score;  Risk factor; Early diagnosis
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