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Purpose

Research Question(s): What is the risk of acute kidney injury (AKI), renal replacement therapy 
(RRT), and mortality after CT with IV contrast compared with non-contrast CT? 

Hypotheses: No explicit hypothesis stated by the authors as this was a meta-analysis  

Study Purpose: To answer the research question with a literature review and statistical analysis 

Methods

Study Design: Meta-analysis 

Outcome(s) [or Dependent Variable]: Development of AKI; secondary outcomes including: need 
for RRT and all-cause mortality  

Intervention [or Independent Variable]: Contrast enhanced CT compared with non-contrast CT

Ethics Review: IRB

Research Setting: Meta-analysis of 26 articles  

Study Subjects: Adult human studies that compared the incidence of renal insufficiency in 
patients who underwent contact-enhanced CT scans with patients who received non contrast CT 
scans

Inclusion Criteria: Non-interventional, adult studies assessing renal insufficiency with contrast-
enhanced CT and non contrast CT arms that were selected independently by two of the study 
authors. Search strategy that included variation on terms “contrast media,” “computed 
tomography,” and “nephropathy” 
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Exclusion Criteria: Pediatric studies; studies on intra-arterial procedures including PCI; studies 
on prevention strategies; case reports, review articles, clinical guidelines, and other meta-
analyses

Study Interventions: None 

Study Groups: Not applicable

Instruments/Measures Used: DerSimonian-Laird random effects model; index of inconsistency; 
odds ratios 

Data Collection: Literature search from MEDLINE, Cochrane Library, CINAHL, Web of Science, 
ProQuest, Academic Search Premier up to December 2016 

Data Analysis: 
A priori sample size calculation? 14,691 citations inclusive of duplicates with 107,335 
participants included in final analysis   
Statistical analyses used: See above under “instruments” 
Adjustment for potential confounders? Subgroup analysis that included assessment of type of 
contrast used, population setting, study definition of AKI, timing of follow-up creatinine level

Results

Study participants: 26 studies included in final analysis after screening for inclusion/exclusion 
criteria. 6 studies with ED patients, 7 ICU patients, remainder included multiple settings or 
unspecified setting. 26 evaluated and defined AKI, 13 measured need for RRT, 9 measured all-
cause mortality 

Brief answers to research questions [key findings]: Compared with non-contrast CT, contrast 
enhanced CT was not significantly associated with AKI, need for RRT, or mortality  

Additional findings:  
• Low or iso-osmolar contrast most frequently used, only one study reported high-osmolar 

contrast  
• Patients with chronic kidney disease included in 82% of studies  
• Mean baseline creatinine level between groups was not statistically significant  
• All included studies were observational, most retrospective chart reviews; five prospective 

observational studies 
• 7 studies used matching techniques one of which did not measure nephropathy.  

• Of the 6 remaining (54,820 participants) contrast enhanced CT was not associated with 
nephropathy. No statistical heterogeneity measured in this sub-analysis.  

• Index of heterogeneity was 65.1% indicating moderate heterogeneity among all studies  
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Limitations: 
• Observational and primarily retrospective studies included in analysis  
• Inherent selection bias in the type of CT scan ordered prompted by indication for scan or 

baseline renal function  
• Further selection bias as follow-up cereainine-level measurement required including sicker 

cohort more likely to be hospitalized  
• Heterogeneity from multiple sources including: type of contrast media, setting from which CT 

obtained, differing patient populations (trauma, inpatient, various ED/ICU settings) 
• Size of studies varied from 95 to >21,000  
• Differing definitions of AKI and timing of renal function measurements  
• Confounding from use of variable nephrotoxic agents, prophylactic medications, IV hydration  

Clinical Implications

Applicable? Yes, relevant to ED physicians  
Clinically relevant? Clinical relevant, but difficult to interpret clinical significance of these 
findings  

Level of evidence generated from this study

Level III 
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