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Purpose 

Research Question(s): None Stated 

Hypotheses: None Stated 
Study Purpose: 
Test the hypothesis that AKI occurs at higher rates in patients who have undergone contrast-enhanced CT 
than those not receiving contrast media when biases are minimized with 2 distinct control groups and 
propensity-score matching 

 

Methods 

Study Design: Single-center retrospective cohort study in a single large urban academic ED 
 

Outcome(s) [or Dependent Variable]: Development of AKI as defined by the most frequent published 
criteria for contrast-induced nephropathy or criteria defined by the Acute Kidney Injury Network/Kidney 
Disease Improving Global Outcomes Guidelines 
 

Intervention [or Independent Variable]: CT with contrast, CT without contrast or no CT during ED visit 
 

Ethics Review: X IRB Review      IACUC Review     Other:                          None Stated 

Research Setting: Emergency room visits between January 2009 and June 30, 2014 to a single large 
academic center (presumably Johns Hopkins ED) 
 

Study Subjects: Patients aged 18 and older who visited the ED during study period 
 

Inclusion Criteria: Patients must have had both a initial serum creatinine level measured in the 8hrs before 
CT and a second measured 48 to 72hrs after CT or, for the contrast media-unexposed group, an initial serum 
creatinine measured in the ED and a second level measured 48 to 72 hrs later 
 

Exclusion Criteria:  
- Serum creatinine level less than 0.4 initially or greater than 3.9 
- h/o renal transplant or ongoing dialysis 
- ED visit in the 6 months before the study 
- CT scan performed within the 6 months preceding ED visit 
- CT contrasted study within 72 hrs of departure 
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Study Interventions: None 
  

Study Groups: 
1. ED Pts who underwent contrast-enhanced CT study 
2. ED Pts who underwent noncontrast-enhanced CT study 
3. ED Pts who did not receive any CT study 

Instruments/Measures Used: 
- Incidence of AKI was measured by two methods: 1. Most frequently published criteria for CIN 

(absolute increase in serum creatinine level by 0.5mg/dL or greater OR 25% increase over baseline 2. 
AKI as defined by the Acute Kidney Injury Network/Kidney Disease Improving Global Outcomes 
guidelines (stage 1 and above: absolute increase in serum creatinine level by 0.3mg/dL or greater or 
a 1.5 or greater increase over baseline) 

- Assessment of newly diagnosed CKD, initiation of dialysis and renal transplant within 6 months of ED 
visit 

 

Data Collection: A single data user extracted all clinical information from EHR.  Two other authors classified 
studies as enhanced or unenhanced with discrepancies resolved through consensus 

Data Analysis: 
 

A priori sample size calculation?   Yes      No  X  Not Described    N/A 
 
Statistical analyses used: Percentages followed by multivariable logistic regression model controlling for 
demographics and medical conditions by first using test of proportions followed by propensity-score 
matching with odds ratios perfomed in Stata 

Adjustment for potential confounders? XYes      No     Not Described    N/A 

     If yes, list:  
1. Two control groups: one where participants underwent noncontrasted CT and one where 

participants did not undergo any CT 
2. Propensity score matching (nearest neighbor of one, no caliper restriction and sampling with 

replacement) followed by calculated average effect.  Propensity score matching was performed for 
sex, age, race, initial serum creatinine level or estimated GFR, crystalloid fluid administration, 
nephrotoxic and nephroprotective medications, chronic comorbidities and whether the patient was 
designated as requiring critical care 

 

 

Results 

Study participants: 
115,102 patients who did not receive CT scans, 54,740 patients who received CT scan 

1. ED Pts who underwent contrast-enhanced CT study: 7,201 
2. ED Pts who underwent noncontrast-enhanced CT study: 5,499 
3. ED Pts who did not receive any CT study: 5,234 
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Brief answers to research questions [key findings]: 
- No independent effect of contrast media on the probability of developing AKI 
- Using the Acute Kidney Injury Network definition, the probability of developing AKI was 6.8% in the 
contrast-enhanced CT group, 8.9% in the unenhanced and 8.1% in the non-CT group prior to propensity-
score matching.  Propensity-score adjustment revealed no significant difference in any subgroup 
- Using the traditional definition of CIN, the probability of developing AKI was 10.6% in the contrast-
enhanced CT group, 10.2% in the unenhanced and 10.9% in the non-CT group with no significant difference 
in odds ratios both before and after propensity matching 
- Unadjusted ORs suggested that contrast media administration was associated with a decreased risk o CKD, 
initiation of dialysis or renal transplant.  This was abrogated after propensity matching. 
 

Additional findings: 
- Patients who received contrasted studies were less likely to have DM, CHF, CKD 
- Contrast-enhanced CT group had higher estimated GFRs 
- Black ethnicity portended a higher probability of AKI by Acute Kidney Injury Network criteria, but a 

lower probability by traditional CIN criteria.  However, when GFR was evaluated rather than serum 
creatinine black ethnicity was associated with higher probability of injury by both criteria 

- As initial GFR decreased, clinicians were less likely to order CT scans with contrast and nearly twice 
as likely to administer IVF to patients undergoing contrasted studies 

-  

Limitations: 
- Single, large academic center with advanced radiology protocols where practice patterns may differ 

from other areas in the country, other centers, etc 
- Majority of patients were admitted, so it is presumed that these patients are sicker than those that 

may have been discharged from the ED 
- Data outside of rpt scans and lab values was limited to ED so it is not clear if additional nephrotoxic 

or nephroprotective medications were administered after Pts left the ED 
- Propensity-score analysis relies on identifying all cofounders, which in and of itself may create bias 

but cofounders may also be overlooked 
- Did not quantify amount of fluids or medications administered within groups to determine 

protective effect 
- It’s not clear how patients who received both nephroprotective and nephrotoxic substances were 

divided 
 

 

Clinical Implications 

Applicable? Yes 
Feasible? Yes 
Clinically relevant? Definitely 
 
Comments:  Authors suggest that if there is no risk associated contrast, then the nephroprotective 
behaviors currently in place may decrease resulting in increased injury.  They also suggest that it may be 
safe to consider a randomized controlled study to better understand related renal dysfunction 
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Level of evidence generated from this study 

 

Ia: evidence obtained from meta-analysis of randomized controlled trials 

Ib: evidence obtained from at least one randomized controlled trial 

XIIa: evidence obtained from at least one well-designed, controlled study without randomization 

IIb: evidence obtained from at least one other type of well-designed quasi-experimental study 

III: evidence obtained from a well-designed, non-experimental study 

IV: expert committee reports; expert opinion; case study; case report 
 

 

Additional Comments/Discussion/Notes 

 
 
 
 
 
 
 

 


