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A Mid-2000’s Renaissance

• Paper 1 (2006):

– Only 1.3% (40/3,081) of CIN studies (c.2006) studied IV 
media, and only 2 of 40 used a control

• Paper 2 (2008):

– AKI rates in 32,161 hospitalized patients who did not 
get contrast were similar to reported CIN rates

Rao QA et al. Radiology 2006.

Newhouse JH et al. AJR 2008.



Newhouse JH et al. AJR 2008.



Sources of Bias in CIN Research

• Early work on CIN used now outdated contrast

• Coronary angiograms are not IV injections

• The diagnosis of CIN relies on SCr

• The definition of CIN varies by study

Davenport et al. AJR 2014.



Sources of Bias in CIN Research

• Many studies are dominated by low-risk patients

• Not all post-contrast AKI is CIN

• Studies failed to include a control group not 
receiving contrast material

• Studies with a control were often biased 

Davenport et al. AJR 2014.



A Mid-2000’s Renaissance

• Newhouse and colleagues taught us things we 
should have already known:

– SCr bumps after contrast should not be assumed to 

represent “contrast-induced” AKI (i.e., CIN)

– Causal relationships require control groups to establish!

• However, we still didn’t know to what extent 
contrast material was causative

• We just knew the traditional definition of CIN was flawed

Rao QA et al. Radiology 2006.

Newhouse JH et al. AJR 2008.



Advanced Retrospective Controls

• There are now five large (>10,000 pts) 
retrospective studies utilizing propensity-score 
matching to address selection bias:

– Mayo (2013, 2014, 2014)

• CIN is non-existent, or so rare as to be undetectable

– Michigan (2013, 2013) 

• CIN is real, but rare

McDonald RJ, et al. Radiology 2013.

McDonald JS, et al. Radiology 2014.

Davenport MS, et al. Radiology 2013.

Davenport MS, et al. Radiology 2013.

McDonald RJ, et al. Radiology 2014.
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Lots of PC-AKI, no CIN.

eGFR Analyses

McDonald JS, et al. Radiology 2014.
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Davenport MS et al. Radiology 2013

Lots of PC-AKI, some CIN.



A Fundamental Point

• Due to the massive FP fraction, it is impossible to 
accurately diagnose CIN on a per-patient basis

– Low prevalence + high noise = poor PPV

• This fact challenges the study of CIN



A Worst-Case Scenario

• Let’s assume a “worst-case scenario”:

– eGFR <30

– Trust the Michigan data

• Of the 36% with PC-AKI, only 17% have CIN; the 
other 19% have AKI from other causes



Reach in and Grab One

PC-AKI

In the highest risk patients, assuming the 

greatest risk profile (strongest signal), 

using PC-AKI to diagnose CIN is still only 

accurate less than half the time.

10 correct diagnoses

11 incorrect diagnoses

Worst-Case Scenario



Harmonizing apparently disparate studies



Risk Bubbles
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Number Needed to Harm

• Mayo

– No harm evident (short or long term)

• Michigan

– Harm evident (AKI) in selected populations

– eGFR 30-44: NNH: 39; OR: 1.40 [95% CI: 0.997-1.97]

– eGFR <30: NNH: 6; OR: 2.96 [95% CI: 1.22-7.17]

McDonald RJ, et al. Radiology 2013.

McDonald JS, et al. Radiology 2014.

Davenport MS, et al. Radiology 2013.

Davenport MS, et al. Radiology 2013.

McDonald RJ, et al. Radiology 2014.



Data Summary

• Current state of CIN in Radiology circles:

1. CIN is much less common than once believed

2. Patients with normal renal function or mild-moderate 
chronic renal impairment are not at risk of CIN

3. The diagnosis of CIN is often impossible on a per-
patient basis due to confounding factors

4. The vast majority of pts have little or no risk of CIN
(eGFR <30: 2.1% of inpatients, 0.2% of outpatients)

Davenport MS, et al. Radiology 2013. 

Herts BR, et al. Radiology 2008.



Revised ACR Language

• Post-Contrast Acute Kidney Injury (PC-AKI)

– “PC-AKI is a generic term used to describe a sudden 
deterioration in renal function that occurs within 48 
hours following the intravascular administration of 

iodinated contrast medium. PC-AKI may occur regardless 
of whether the contrast medium was the cause of the 
deterioration. PC-AKI is a correlative diagnosis.”

In other words, old “CIN” is now “PC-AKI”.

No cause is attributed. No inherent “CI-”



Revised ACR Language

• Contrast-Induced Nephropathy (CIN)

– “CIN is a specific term used to describe a sudden 
deterioration in renal function that is caused by the 
intravascular administration of iodinated contrast 

medium; therefore, CIN is a subgroup of PC-AKI. 
CIN is a causative diagnosis.”

New CIN means what it says. 

“CI-” is legitimate this time. 



American College of Radiology (2016) 

Avoid intravascular LOCM/IOCM when:

eGFR < 30 mL/min/1.73m2

AND/OR

Acute kidney injury



University of Michigan Policy (2016) 

Avoid intravascular LOCM/IOCM when:

eGFR < 30 mL/min/1.73m2

AND/OR

Acute kidney injury

If intravascular LOCM/IOCM is desired in either of these 

situations, it triggers a provider-to-provider conversation.
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