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Introduction: Paul Atkinson (@
PaulAtkinsonEM)

This series of editorials provides CJEM readers with the 
opportunity to hear differing perspectives on topics pertinent 
to the practice of Emergency Medicine.The debaters have 
been allocated opposing arguments on topics where there is 
some controversy or perhaps scientific equipoise.

We continue with the topic of Contrast-enhanced imag-
ing in the emergency department. “What is the creatinine?” 
asks the radiologist when an emergency contrast-enhanced 
computed tomography (CT) is requested for a patient with 
suspected ischemic bowel. Is this a reasonable concern that 
should be raised to prevent permanent kidney injury or an 
out-of-date mantra, that fails to balance the risk for injury 
against the risk of delay in a critical case? Is the creatinine 

even relevant or should standard precautions be taken to 
minimize risk, but ensure timely investigation?

The Rosenberg, Hiremath and Yadav team argues that 
contrast-induced acute kidney injury is uncommon and that 
the risk is largely overstated, whereas their opponents in 
this debate, Neilipovitz, Savage, Ohle and Alaref argue that 
caution is required as in some circumstances there is still a 
role for delaying a contrast-enhanced imaging.

Readers can follow the debate on Twitter and vote for 
either perspective, by going to @CJEMonline or by search-
ing #CJEMdebate.

For: Hans Rosenberg (@hrosenberg33), 
Swapnil Hiremath (@hswapnil), Krishan 
Yadav (@KrishanYadavMD)

“Contrast associated acute kidney injury should 
not be a concern for emergency physicians”

Contrast-enhanced computed tomography (CT) is com-
monly used in the emergency department (ED) setting 
to aid clinicians in making important and often critical 
diagnoses. The focus of this debate concerns the use of 
intravenous contrast (e.g., CT imaging) and does not cover 
intra-arterial delivery of contrast (e.g., coronary angiogra-
phy). Historically, clinicians have used the term contrast-
induced nephropathy (CIN), and now contrast-induced 
acute kidney injury (CI-AKI) to describe acute kidney 
injury (AKI) occurring within 48–72 h of intravenous con-
trast administration, after the exclusion of other nephro-
toxic causes [1]. This nomenclature is problematic, as it 
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implies causation—as opposed to association—with AKI. 
This has in part led to the overestimation of the role of 
contrast media in AKI [2]. Therefore, the terms contrast-
associated AKI (CA-AKI) and post-contrast AKI (PC-
AKI) should be used instead, which are more accurate in 
not implying any causation [3]. CA-AKI is defined as AKI 
(based on Kidney Disease Improving Global Outcomes 
[KDIGO] criteria [4] occurring within 48 h of contrast 
administration. Importantly, CA-AKI implies correlation, 
not causation. CI-AKI is a subset of CA-AKI where the 
administration of contrast directly causes AKI. The lat-
est consensus is that the risk of CI-AKI has been largely 
overstated, the extent of which is specifically relevant to 
the ED setting [3].

CI‑AKI is uncommon and its risk is overstated

CI-AKI is uncommon and in our opinion, the risk is 
largely overstated. Much of the purported risk of CI-AKI 
was driven by early studies that do not mirror current prac-
tice in the ED setting. First, initial studies examining the 
incidence and risk of CI-AKI involved patients receiving 
high osmolar contrast media (HOCM). A meta-analysis by 
Barrett et al. found that use of low osmolar contrast media 
(LOCM) resulted in a decreased likelihood of nephrotoxic-
ity in patients with pre-existing kidney failure [5]. Today, 
HOCM has been replaced by LOCM or iso-osmolar con-
trast media. In a propensity-matched study of patients 
receiving intravenous LOCM, there was no association 
with nephrotoxicity in patients with a baseline estimated 
glomerular filtration rate (eGFR) of 45 mL/min/1.73  m2 
or greater [6]. Second, early research involved patients 
receiving intra-arterial contrast. Delivery of contrast via 
the intra-arterial route may lead to higher renal artery con-
centrations of contrast, and truly higher risk of CI-AKI 
compared to intravenous contrast. Intra-arterial contrast 
also carries the risk of cholesterol embolization causing 
AKI, reflected by a higher risk of AKI with femoral versus 
radial catheterization, and not a relevant factor for intrave-
nous contrast [7]. While observational data are conflicting, 
a recent randomized trial of patients with suspected coro-
nary artery disease found a lower rate of AKI in patients 
receiving intravenous contrast for CT angiography versus 
coronary angiography using the intra-arterial route [8]. 
Third, early studies commonly lacked a control group of 
patients who did not receive contrast and were confounded 
by a number of definitions for CI-AKI [1, 2]. Even with 
intravenous contrast, patients undergoing contrast imag-
ing often have other pathophysiologic processes for AKI, 
such as acute tubular necrosis from sepsis or shock, and 
acute interstitial nephritis from drugs, as an example, with 
accurate attribution to contrast being almost impossible.

Recent studies including ED patients have shown the risk 
of CI‑AKI is low in this population

ED patients often require contrast-enhanced imaging to 
allow clinicians to make critically important diagnoses, 
such as pulmonary embolism or ischemic colitis. However, 
the potential for kidney injury with contrast-enhanced CT 
imaging is an issue faced by emergency physicians and radi-
ologists daily. A recent meta-analysis involving 107,335 
patients in the ED, intensive care unit and inpatient set-
tings found that when compared to non-contrast CT imag-
ing, contrast-enhanced CT was not significantly associated 
with AKI, need for renal replacement therapy, or all-cause 
mortality [9]. The authors correctly concluded that other 
factors (i.e., related to the acute illness or patient factors) 
likely play a more important role in the development of 
AKI. An ED-based cohort study comparing patients receiv-
ing contrast-enhanced CT versus non-contrast CT imag-
ing found no increased risk of AKI following intravenous 
contrast administration, with an odds ratio of 0.96 (95% CI 
0.85–1.08) [10]. Importantly, patients with a serum creati-
nine ≥ 354 μmol/L, kidney transplant recipients or those on 
hemodialysis were excluded. A recent systematic review 
disproves the fear of contrast having an effect on residual 
kidney function in dialysis patients [11]. A number of 
studies have shown no evidence of CI-AKI regardless of 
chronic kidney disease (CKD) stage. However, these studies 
are observational and are underpowered to establish risk in 
severe CKD (eGFR < 30 mL/min/1.73  m2) [3].

Who is at risk for CA‑AKI?

Although the majority of ED patients can safely receive 
intravenous contrast material, there are some populations 
where caution should be exercised to minimize the risk of 
CA-AKI. The most important risk factor is pre-existing 
severe CKD with a baseline eGFR < 30 mL/min/1.73  m2 [3]. 
Other potential factors associated with CA-AKI are states 
that cause reduced kidney perfusion [12] (e.g., sepsis, hypo-
tension, congestive heart failure). These risk factors are not 
absolute contraindications to contrast-enhanced imaging in 
the ED, especially when the indication for the test is to rule 
out life-threatening pathology.

Most interventions to prevent CA‑AKI are ineffective 
and should be abandoned. However, it is reasonable 
to consider intravenous hydration for patients at high risk 
of CA‑AKI

Small trials which reported changes in serum creatinine as 
an outcome led to the rapid uptake of interventions such 
as n-acetylcysteine and bicarbonate volume expansion. 
Larger and definitive trials performed since, with clinical 



434 Canadian Journal of Emergency Medicine (2021) 23:432–436

Vol.:(0123456789)1 3

outcome reporting, prove that these have no advantage over 
0.9% saline alone [13] for prevention of CA-AKI. Current 
consensus supports the use of prophylactic intravenous vol-
ume expansion with isotonic fluids (0.9% normal saline or 
Ringer’s lactate) for the prevention of CA-AKI in patients 
who have AKI or those with an eGFR < 30 mL/min/1.73 
 m2 [3]. Caution should be exercised in those patients who 
cannot tolerate volume expansion (e.g., those with advanced 
congestive heart failure). Volume expansion is not indicated 
in patients with a stable eGFR ≥ 30 mL/min/1.73  m2. A large 
randomized clinical trial investigating prophylactic intrave-
nous fluid hydration versus no prophylaxis found the latter 
was non-inferior in the prevention of CI-AKI [14].

Contrast media should not be withheld for ED patients 
where contrast‑enhanced imaging is necessary

Anytime physicians make a decision to order contrast-
enhanced CT imaging, a risk versus benefit analysis should 
be undertaken to justify the test. The main risks to con-
sider are a severely reduced eGFR < 30 mL/min/1.73  m2 
or the presence of AKI. In these patients, isotonic volume 
expansion should be administered when safe and feasible 
to do so. Ultimately, if the diagnosis in question is criti-
cal or life-threatening (e.g., aortic dissection), the clinician 
should never withhold intravenous contrast. If there is ever 
a concern in high-risk patients where a less critical diag-
nosis is in question, a dialogue should occur between the 
emergency physician and the radiologist about alternative 
imaging strategies (e.g., ultrasonography or unenhanced CT) 
for the best course of action. The reality when reviewing the 
modern literature, is that with the exception of very few ED 
patients, intravenous contrast material can be safely admin-
istered with minimal concern for CI-AKI. With the latest 
evidence, it is time all clinicians to get onto the same page: 
contrast-enhanced imaging should not be withheld for the 
vast majority of ED patients as CI-AKI is very uncommon.

Against:Jonathan Neilipovitz, David W. 
Savage(@DavidSavageEM), Robert Ohle(@
robertohle), Amer Alaref

“Contrast associated acute kidney injury is a concern 
for some patients and should guide imaging 
decisions”

Often in medicine when the needle shifts, it moves past the 
point of reason, swinging wildly, one theory or approach is 
often replaced by another until finally settling on the “best 
evidence”. However, the truth is rarely so clear. There is 
a growing body of low-quality evidence that suggests 

contrast-induced nephropathy in the ED patient population 
is rare. This has led to the ever increasing cries of emer-
gency physicians that we no longer need a creatinine prior 
to any contrast study. “Its so rare!”, “Increased creatinine 
is not a patient oriented outcome!”, “The radiologists are 
just out to get us!”.

However, when we dig deeper into these studies, we 
find that there is in fact a subset of patients who are at 
increased risk of kidney injury following the administra-
tion of contrast. Although these studies are often not ade-
quately powered to find a more patient-oriented outcome 
such as mortality, we know that AKI, no matter what the 
cause, is associated with worse patient outcomes. We need 
to redefine our view of CIN but we need to do this in a 
balanced manner informed by the evidence and not the 
cries of the mob.

Contrast‑induced acute kidney injury is likely rare 
but more common in those with baseline‑impaired 
renal function

Since it was first described in the literature in 1954, the 
prevalence of CA-AKI in the general public was thought 
to be less than 2%, with an estimated prevalence of 40% 
in high risk populations [15]. Since 2007, studies have 
questioned these estimates of prevalence and attempted 
to reduce bias and confounding variables in estimating 
the true prevalence of CA-AKI [15]. Previous studies 
have documented that significant morbidity and mortal-
ity is associated with CA-AKI [16]. A 2018 systematic 
review by De Simone et al. found the rate of CA-AKI was 
largely negligible in patients with normal renal function 
[17]. However, they were concerned that the rate of CI-
AKI could be as high as 25% in patients with reduced 
renal function and comorbidities such as diabetes, vascular 
disease, advanced age (70 + years), and those patients tak-
ing nephrotoxic medications. These studies often did not 
include confounding factors, contained non-standardized 
definitions of the disease and have failed to account for 
certain biases. Therefore, they are only useful for hypoth-
esis generation.

A randomized trial that would account for the multitude 
of confounding factors is extremely unlikely. However, 
there is an alternative study design for investigating this 
problem, specifically propensity matching. This is where 
patients are matched 1–1 based on all known confounding 
factors. A study by Davenport et al. found that a popula-
tion with a creatinine > 141 umol/L had a higher incidence 
of AKI than matched controls. This effect was not seen in 
those with creatinine levels < 132 umol/L., lending cre-
dence that CIN does exist but more likely in those with a 
baseline-impaired renal function [2].
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The evidence is prone to selection bias

A meta-analysis published in 2018 by Aycock et al. included 
a large number of studies that demonstrated there was no 
association with contrast and mortality or renal replacement 
therapy [9]. However, like all meta-analyses, the conclusions 
are only as good as the studies used to generate them. There 
are two issues with the included studies. One, the study is 
biased towards finding no effect of contrast administration 
as the patients included largely had a normal creatinine. We 
agree that those with normal renal function are likely at low 
risk of CI-AKI. In these studies, greater than two thirds of 
patients had a normal creatinine. They are largely under-
powered to find a significant difference in outcomes in those 
with underlying renal impairment. Issue number two is the 
vast majority of studies are at risk of selection bias with a 
higher rate of patients with baseline renal impairment being 
allocated to the non-contrast population. This selection bias 
is illustrated by Oleinik et al. which was included in the 
meta-analysis [18]. The non-contrast group had a baseline 
renal impairment of 22% and the contrast group only 6%.

CI‑AKI can be reasonably expected to increase 
in rate as populations age and rise in specific 
comorbidities

The current incidence of CIN seems to be rare. As stated, 
this may be a related to the fact that the number of patients 
with baseline renal impairment is also low. Numerous stud-
ies including De Simone et al. caution that CA-AKI must 
be considered during imaging studies for patients with 
decreased renal function and specific comorbidities [16, 18]. 
With an aging population and the rate of diabetes increasing 
[19], these two factors alone may be significant risk fac-
tors for an increase in the prevalence of CI-AKI. Statistics 
Canada shows a 25% rise in diabetes over the past five years 
from approximately 2 million patients in 2015, to almost 2.5 
million in 2019 [19]. In addition, the proportion of seniors in 
Canada is rising and the population over age 65 is approxi-
mately 18% of Canada’s population in 2019, up from 15.6% 
in 2014 and expected to rise to 23% by 2030 [20]. As more 
patients are at risk for CA-AKI, its logical that the rate of 
incidence may increase as well.

When considering contrast media, risk stratify the patient 
and optimize in a safe manner

The diagnostic value of performing a contrast-enhanced CT 
scan in patients with acute trauma or hemodynamic insta-
bility outweighs the risk of nephropathy. It would be clini-
cally irresponsible to delay the investigations for patients 
presenting with symptoms indicative of a life threatening, 
time dependent emergency (i.e., ischemic limb, acute aortic 

syndrome, ruptured viscus). However, many of the patients 
assessed in the ED are not in extremis. If patients are at risk 
of renal impairment, they may benefit from delaying their 
imaging for a short time to assess their eGFR and ensure 
proper hydration.

Let us thoughtfully consider the deficits in the literature 
for and against CI-AKI. There is still a role for delaying a 
contrast-enhanced imaging study in those with risk factors 
for AKI.
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