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Introduction:
AKI & Delirium in Critically Ill Patients

Matsuura R, et al. Kidney Int. 2023;103(6):1041-55.
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CNS, central nervous system;
DAMPs, damage-associated molecular patterns; PAMPs, pathogen-associated molecular patterns



Proposed Mechanisms of AKI-Associated Delirium
& Potential Cellular Drivers of Delirium

Pang H, et al. Crit Care. 2022;26(1):258.
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Knowledge gap (review question)
No systematic evaluation describing clinical association

between AKI & delirium among critically ill patients

Objective
To perform systematic review describing association

between AKI & delirium among patients with critical illness
BBB, blood-brain barrier; IL, interleukin; TNF, tumor necrosis factor



Methods
• Study registration: PROSPERO

on March 25, 2025 (CRD420251001864)
• Searching

• Databases: Ovid MEDLINE, Ovid Embase, 
CINAHL, Scopus, Web of Science Core 
Collection, Cochrane library, Google scholar

• Keywords: acute kidney injury, renal 
replacement therapy (RRT), critical care, critical 
illness, intensive care, intensive care units, 
delirium

• 2 reviewers independently screened, 
selected, extracted studies, & assessed risk 
of bias using web-based tool Covidence

• Inclusion criteria
• Clinical trial or observational cohort
• Study reports occurrences of both AKI & 

delirium, using validated definitions
• Study focused on population admitted to critical 

care or intensive care unit (ICU)
• Published between January 2000 to January 

2025
• Published in English language

• Exclusion criteria
• Case reports or case series
• Pre-clinical or experimental studies



Methods

• Qualitative synthesis: summary characteristics of included studies
• Quantitative synthesis

• Dichotomous outcomes: pooled proportion, risk ratio (RR), or odds ratio (OR), with 95% CI
• Continuous outcomes: weighted mean differences (WMD), with 95% CI
• Pooled meta-analysis: DerSimonian-Laird random-effects model
• Statistical heterogeneity: visual inspection, Q test <0.10, I2 statistic >50%
• Publication bias: funnel plot (if >10 studies per outcomes)
• Statistical significance: p <0.05
• Strength of evidence: GRADE tool

Population Critically ill patients with AKI
Comparison Develop delirium vs Do not develop delirium

Outcomes

• Primary: proportion of de novo delirium
• Secondary:

• Odds of delirium stratified by AKI severity
• In-hospital mortality
• Use of organ support: RRT, mechanical ventilation (MV), vasopressor
• Length of ICU & hospital stay

STATA
statistical software,

version 17



Results:
PRISMA Diagram
• Search complete on 

March 25, 2025
• Included 18 observational 

studies
• Study quality

• Using Newcastle-Ottawa 
Scale

• Moderate quality (mean 
6.7±1.3, range of 4-8)



Characteristics of Included Studies

• 18 studies ≈ 158,694 patients
• Population setting

• Surgical ICU (10), medical ICU 
(1), cardiac ICU (1), mixed ICU 
(5), pediatric ICU (1)

• Definition
• AKI

• KDIGO (8), AKIN (1), N/A (9)

• Delirium
• CAM-ICU (12), DSM (2),

CAPD (1), NuDesc (1), N/A (1)
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Primary Outcome

Proportion of delirium among patients with AKI
32% (95% CI, 18-47)

Stratified by AKI stage 1
OR 1.68 (95% CI, 1.15-2.43;

p = 1.00, I2 = 0%; low certainty)

Stratified by AKI stage 2
OR 2.13 (95% CI, 1.06-4.63;

p = 1.00, I2 = 0%; low certainty)

Stratified by AKI stage 3
OR 4.76 (95% CI, 2.27-12.29;

p = 0.75, I2 = 0%; low certainty)



Secondary Outcomes

In-hospital mortality
RR 2.36 (95% CI, 1.61-3.47;

p <0.01, I2 = 79%; moderate certainty)

Receipt of RRT
RR 3.12 (95% CI, 1.89-5.15;

p <0.01, I2 = 76%; moderate certainty)

Receipt of MV
RR 2.08 (95% CI, 1.46-2.98;

p <0.01, I2 = 99%; low certainty)

Receipt of vasoactive support
RR 1.61 (95% CI, 1.20-2.16;

p <0.01, I2 = 79%; low certainty)



Secondary Outcomes: Length of Stay

Length of ICU stay
WMD 3.54 days

(95% CI, 1.20-5.87; p <0.01, I2 = 99%; moderate certainty)

Length of hospital stay
WMD 4.78 days

(95% CI, 3.48-6.09; p <0.01, I2 = 91%; moderate certainty)



Discussion
• Key findings

• Common incidence of delirium (32%) among 
critically ill patients with AKI

• Stepwise ↑ risk of developing delirium with 
worsening AKI stage

• Delirium associated with ↑ risk of mortality,
↑ receipt of RRT, MV, & vasoactive therapy, 
as well as longer ICU & hospital stays

• Offer new insights by comprehensively 
synthesizing current evidence on the 
association between AKI & delirium in 
critically ill patients

• Limitation
• Quality & heterogeneity of included studies

• Diverse populations
• Varying definitions of AKI & delirium
• Regional disparities in healthcare systems & AKI 

management

• Absence of clear time points for delirium 
onset relative to AKI, which limits 
interpretation of causality

• Clinical application
• ↑ awareness of incident delirium
• Early detection & management of AKI to 

mitigate the risk of kidney-brain crosstalk



Conclusion
• Delirium is common among critically ill patients with AKI & is associated with 

worse clinical outcomes & greater health resource use.
• Strategies to improve the recognition & monitoring of delirium may enhance 

ICU care & mitigate adverse patient outcomes.
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