
However, quality of data is biased and insufficient to conclude that there is no risk.   
 
In the case of potentially life threatening diagnoses, one should not avoid or delay CT contrast 
imaging, as the potential risks associated with a delay to diagnosis significantly outweigh any 
potential risks associated with IV contrast administration.   
 
Overall, the data presented is insufficient to rule out the potential for AKI after IV contrast and 
should be considered in our patient-centered decision-making process.  
 



 
CIN: 
-contrast vs no contrast OR 1.01 (CI 0.92-
1.12) 
-contrast CT vs non con CT 1.05 (CI 0.94-
1.18) 
-contrast-enhanced CT pts were no more 
likely to develop AKI than all pts who did 
not receive contrast media and this was still 
observed after propensity-score matching 
 
 

V. Will the results help me in caring for 
my patients?  (Applicable?)  
 

 
 

1. Were the study patients similar to my 
patient? 
 
 
 

For the most part, large urban academic 
center; almost half the pts in each group 
with HTN; about 20% with DM in each 
group.  The vast majority of the included 
patients were admitted so this data may not 
be applicable in patients who were 
discharged from the ED.  

2. Were all clinically important outcomes 
considered?  
 
 

Yes. AKI, need for dialysis are both patient 
centered outcomes.  
 
 

3. Are the likely treatment benefits worth 
the potential harm and costs? 
 
 
 

Possibly. Data is retrospective. There may 
have been a host of confounding issues that 
were not controlled for. That stated the stud 
brings into question the causal effect of 
IVC and AKI 

 
 
Study Limitations 
-single center, large academic urban setting, with advanced radiology protocols and clinical 
practice patterns that may have altered overall incidence of AKI 
-large number of patients were excluded from all individuals who underwent CT scanning.  
-majority of pts were admitted to the hospital, so more likely sick and could overestimate risk for 
developing AKI 
-retrospective observational study that limited examination of comorbidities and outcomes 
recorded to what was in the institutions medical record. Selection bias noted in those with higher 
risk of kidney injury not getting IVC 
-can’t control for all factors that might conceivably influence the clinical decision to administer 
IV contrast 
-did not discuss other patient interventions that may have affected outcomes such as need for 
procedures, surgery, pressors,  
 
 
Clinical Bottom Line: 
Retrospective analysis of a single institutional database suggests that there does not appear to be 
a causal association between the development of AKI and use of IV contrast in pts with Cr <4.   



1. Were patients aware of group allocation? 
 
 

Yes. Retrospective analysis of patients who 
likely knew they were undergoing CT 
scans. Their data collection did not include 
patient perception data that in some cases 
could predispose to performance bias  
 

2. Were clinicians aware of group 
allocation?  
 

Yes. In fact, there was some evidence of 
selection bias as patients receiving contrast 
media received more crystalloid fluids than 
those undergoing unenhanced CT and were 
more likely to receive nephro-protective 
medications. These patients were also less 
likely to receive nephrotoxic drugs than 
those in the non-CT group  
 

3. Were outcome assessors aware of group 
allocation? 
 

Yes. No mention that those extracting data 
were blinded to the study objectives which 
could predispose to ascertainment bias.  

4. Was follow-up complete? 
 
 

Yes.  Only patients with creatinine values 
available 48-72 hours after the initial lab 
value were included, so there was no "loss 
to follow-up."  
 

IV. What were the results? 
Answer the questions posed below 

 

1. How large was the treatment effect? 
(Difference between treatment and control 
group).  
 

AKIN/KDIGO guidelines, probability of 
developing AKI: 
-6.8% contrast CT 
-8.9% non con CT 
-8.1% no CT scan 
 
CIN guidelines, probability of developing 
AKI: 
-10.6% contrast CT 
-10.2% non con CT 
-10.9% no CT scan  
 

2. What was the estimated treatment effect 
at a 95% confidence interval? (Precision)  
 
 

AKIN/KDIGO: 
-contrast vs no contrast OR 0.78 (CI 0.7-
0.88) 
-contrast CT vs non con CT OR 0.75 (CI 
0.66-0.85) 
-initially showed contrast administration 
associated with decreased risk of 
developing AKI with compared to all pts 
who didn’t receive contrast and pts who 
underwent unenhanced CT but this effect 
was not observed after propensity-score 
matching and a significant difference was 
not observed in any subgroup (looking at 
different eGFRs or serum Cr) 



 
5. Interventions Compared IV contrast CT vs non contrast CT vs no 

CT 
 
 
 

6. Outcomes Evaluated  
 
(AKIN/KDIGO) criteria: stage 1: absolute 
increase in serum creatinine level ≥ 0.3 
mg/dL or a 1.5- to 1.9-fold increase over 
baseline serum creatinine level; stage 2: 
2.0- to 2.9-fold increase over baseline 
serum creatinine level; stage 3: 3-fold 
increase over baseline serum creatinine 
level, increase to serum creatinine level ≥ 
4.0 mg/dL, or initiation of dialysis. 

Acute kidney injury based on contrast-
induced nephropathy guidelines (CIN) 
Absolute increase in serum creatinine of ≥ 
0.5 mg/dL or ≥ 25% over baseline at 48 to 
72 hours after imaging (or after initial 
measurement in patients not undergoing 
CT scan). 
 
and Acute Kidney Injury Network/Kidney 
Disease Improving Global Outcomes 
(AKIN/KDIGO) guidelines 
 
Also looked at association with diagnosis 
of chronic kidney disease, need for dialysis 
or renal transplant at 6 months 
 
Both primary data and propensity score 
matching was included in analysis.  
 

  II.    Are the results of the study valid  

1. Was the assignment of patients 
randomized?  
 
 

No. Retrospective analysis of ED patients.  

2. Was randomization concealed (blinded)? 
 
 
 

No randomization occurred.  

3. Were patients analyzed in the groups to 
which they were randomized? 
 
 

Yes. Analysis was based upon whether 
patients got IV contrast enhanced CT, non-
contrast CT or no CT at all.  
 

4. Were patients in the treatment and 
control groups similar with respect to 
known prognostic factors? 
 
 

Yes, although there were some small 
differences: 
-contrast CT group were less likely to have 
DM, CHF, CKD 
-non con CT group was slightly older 
-contrast CT group had higher GFR 
-no CT group was more likely to receive 
IV fluids or nephrotoxic meds 

III. Did experimental and control groups 
retain a similar prognosis after the study 
started (answer the questions posed 
below)? 
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I. WHAT IS BEING STUDIED?   

1. Study Objective   To clarify the incidence of AKI attributable 
to IV contrast media administration in 
patients undergoing CT scans.  
 

2. Study Design 
 

Single center retrospective cohort study at a 
large urban academic center. 
 

3. Inclusion Criteria Pts 18 y/o and older who received CT with 
or without contrast in the ED between 
1/1/09-6/30/14, and had both an initial 
serum Cr level measured within the 8 hrs. 
before CT scan and a second level 
measured 48-72 hrs. after CT; a second 
control group was added that consisted of 
ED patients not receiving CT scans, 18 
years and older, during the same study 
period, who had both an initial serum Cr 
level measured in the ED and another 
measured 48-72 hrs. later 
 
17,934 patient visits: 
-7201 contrast CT 
-5499 non-con CT 
-5234 no CT scan 
 

4. Exclusion Criteria -initial serum Cr <0.4 mg/dL  
-initial serum Cr >/= 4mg/dL 
-insufficient serum Cr level data 
-history of renal transplant 
-previous or ongoing dialysis 
-an ED visit in the 6 months before the 
study start date 
-CT scan performed in the 6 months 
preceding the index ED visit 
-contrast CT performed within 72 hours of 
ED departure 
 
 


