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Abstract 

Objective: This study aims to assess the incidence, risk factors, and prognostic impact of acute kidney 

injury (AKI) in patients with traumatic brain injury (TBI) admitted to the intensive care unit (ICU). 

Methods: We conducted a retrospective, monocentric study over a 12-month period (January to 

December 2023) in the A1 ICU at CHU Hassan II. Adult patients admitted for isolated TBI were 

included, with AKI diagnosed using KDIGO criteria. Data were analyzed using SPSS. 

Results: Among the 61 patients included, 31 developed AKI, corresponding to an incidence of 50.8%. 

Risk factors significantly associated with AKI included advanced age, history of hypertension and 

diabetes, exposure to nephrotoxic agents, and combined use of vasoactive drugs. AKI was associated 

with a significantly longer ICU stay (14.2 days vs. 6.8 days) and higher mortality (58.1% vs. 6.7%). 

Conclusion: AKI is a frequent and serious complication in TBI patients. Early identification of at-risk 

individuals and preventive strategies are essential to improve prognosis. 

 

Introduction 

Acute kidney injury (AKI) is a common and severe complication in intensive care, characterized by a 

sudden and potentially reversible decline in renal function [1]. It affects 20% to 50% of ICU patients [2], 

with even higher rates in TBI patients due to a cascade of events including systemic inflammation, 

hemodynamic instability, and iatrogenic factors [3]. 

The development of AKI in this population significantly worsens prognosis, increasing mortality, ICU 

length of stay, and the need for renal replacement therapy [4][5]. Hence, early identification of risk 

factors and optimization of care is critical [6]. 

This study aims to describe the incidence, risk factors, and clinical outcomes associated with AKI in TBI 

patients admitted to a Moroccan ICU. 

 

Materials and Methods 

A retrospective, observational, monocentric study was conducted in the A1 ICU of CHU Hassan II, Fez, 

from January 1 to December 31, 2023. 

Inclusion criteria: Patients aged ≥16 years, admitted for isolated TBI, with or without AKI. 
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Exclusion criteria: History of chronic kidney disease or traumatic renal lesions. 

AKI was defined using the KDIGO criteria. Data collected included demographic information, 

comorbidities, clinical and biological parameters, treatments received, and outcomes. Data analysis was 

performed using SPSS v26.0. Qualitative variables were compared using the Chi-square or Fisher’s 

exact test, and quantitative variables using the Student’s t-test or Mann-Whitney U test. A p-value <0.05 

was considered statistically significant. 

 

Results 

From a total of 746 ICU admissions, 61 patients met the inclusion criteria. Among them, 31 developed 

AKI (50.8%). 

Demographics: 

• Mean age: 42.6 years 

• Male predominance: 95% (sex ratio 19:1) 

• AKI incidence by age group: 92.3% in patients ≥60 years 

Mechanism of trauma: 

• Road traffic accidents: 75.4% 

• Falls: 13.1% 

• Assaults: 11.5% 

Comorbidities: 

• Diabetes: 83.3% of diabetic patients developed AKI 

• Hypertension: 100% of hypertensive patients developed AKI 

Glasgow Coma Scale (GCS): 

• Median score: 7 (IQR 5–9) 

• AKI occurred even in patients with higher GCS scores 

ICU Management and Outcomes: 

• Mechanical ventilation: 100% 

• Surgery: 36.1%; AKI occurred in 87.5% of those undergoing decompressive craniectomy 

• Transfusion: 37.7%; 74% of transfused patients developed AKI 

• Use of vasoactive drugs and nephrotoxic antibiotics was significantly associated with AKI 

Biochemical markers: 

• Urea: mean 0.59 g/L; 50.8% had >0.45 g/L 

• Creatinine: mean 14 mg/L; 22.95% >12 mg/L 

• Sodium: min 137.5 mEq/L, max 145 mEq/L 

• Potassium: mean max 4.5 mEq/L; 18% had hyperkalemia 

Outcomes: 

• ICU stay: 14.2 days in AKI group vs. 6.8 days (p < 0.01) 

• Mortality: 58.1% in AKI group vs. 6.7% (p < 0.01) 

 

Discussion 

In this study, we observed a high incidence of acute kidney injury (AKI) in patients with traumatic brain 

injury (TBI) admitted to the intensive care unit (ICU), with more than half (50.8%) developing renal 

dysfunction during their ICU stay. This incidence aligns with the upper range reported in the literature, 
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which varies between 20% and 66% depending on the population, AKI definitions, and clinical context 

[2][4][7]. Our findings confirm that AKI is a common complication in TBI patients and a significant 

determinant of ICU morbidity and mortality. 

Several key risk factors were identified in our cohort. Advanced age, particularly ≥60 years, was 

strongly associated with the development of AKI. This finding is consistent with previous studies 

highlighting reduced renal reserve and higher susceptibility to nephrotoxic insults in the elderly [6]. 

Comorbidities such as diabetes and hypertension were also significantly linked to AKI, which reflects 

well-documented mechanisms of chronic endothelial and tubular vulnerability in these populations 

[11][12]. Additionally, the association between AKI and exposure to vasoactive agents, nephrotoxic 

antibiotics, and contrast media emphasizes the importance of cautious pharmacologic management in 

neurocritical care. 

Interestingly, AKI occurred not only in patients with severe TBI (low GCS) but also among those with 

moderate or even mild TBI, suggesting that renal impairment in this setting is not solely a function of 

trauma severity. Other contributors, such as systemic inflammatory responses, hemodynamic instability, 

and therapeutic interventions (e.g., transfusions and decompressive craniectomy), may play a crucial 

role. These multifactorial triggers underline the need for a comprehensive, anticipatory approach to renal 

risk stratification in TBI patients. 

The association between AKI and adverse outcomes was marked: patients with AKI had significantly 

longer ICU stays and nearly nine times the mortality rate of those without. This finding corroborates 

previous reports that link even mild stages of AKI to worsened prognosis in critical illness [5][13]. The 

observed mortality rate of 58.1% in the AKI group reflects the severity of organ dysfunction and 

possibly delayed recognition or limited access to renal replacement therapy in our setting. 

From a management perspective, our findings underscore the importance of routine renal monitoring, 

early identification of high-risk patients, and judicious use of potentially nephrotoxic therapies. 

Avoiding unnecessary exposure to contrast agents, optimizing hemodynamics, and considering early 

renal-protective strategies may reduce the incidence and severity of AKI. Moreover, the strong 

association between transfusion and AKI in our study supports the growing evidence that liberal 

transfusion thresholds in TBI must be weighed against their potential renal consequences [14]. 

This study has several limitations. Its retrospective and single-center design limits generalizability. The 

sample size, although reflective of our local ICU population, is relatively small. Additionally, the lack of 

long-term renal outcome data prevents assessment of progression to chronic kidney disease. Despite 

these limitations, our study provides important insights into the frequency, risk profile, and 

consequences of AKI in a vulnerable population that has not been well-studied in North Africa. 

 

Conclusion 

AKI is a common and serious complication among TBI patients admitted to the ICU. Its multifactorial 

pathogenesis and significant prognostic impact call for targeted prevention strategies and early 

management. Tailored ICU protocols are essential to reduce AKI incidence and improve outcomes in 

this vulnerable population. 
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