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Abstract:

Contrast-induced nephropathy can be a major health issue in patients undergoing iodinated
contrast exposure. Recently a published paper misleadingly suggested that intravenous
administration of iodinated contrast is not a significant cause of contrast-induced nephropathy.
This contrasts with previous studies and clinical observations of numerous contrast-induced
nephropathy cases occurring in the setting of intravenous contrast exposure. We are presenting a
severe cause of contrast-induced nephropathy occurring in a patient with near-normal creatinine

receiving intravenous contrast only leading to dialysis and near death.



Background: Many non-randomized retrospective studies suggesting that intravenous (1V)
contrast does cause contrast-induced nephropathy leading to increasing unjudicial use of
iodinated contrast in the population. We are presenting a case that suggests even moderate 1V
contrast use in a patient with near-normal creatinine can lead to severe contrast-induced

nephropathy and dialysis.

Case report:

The patient was an 86-year-old male with a past medical history of hypertension, hyperlipidemia,
and hypothyroidism presented to the emergency room with an acute onset of severe back pain
accompanied by shortness of breath (SOB) at rest. His sob occurred after a vigorous attempt

to swallow his potassium tablet leading to upper airway obstruction. On initial evaluation, the
patient was found to be hypoxic on the room air needing O2 supplementation. Laboratory
studies revealed a BUN of 24 and a near-normal creatinine of 1.2 with normal hematocrit and
white counts.

CT angiogram of his chest, abdomen, and pelvis were performed utilizing a total of 90 ml of IV
Ipomidol contrast after his presentation in the emergency department. No pre-treatment with
hydration was given in the emergency room before her CT angiography due to her normal
baseline creatinine. It revealed normal aorta and visceral arteries with no evidence of pulmonary
emboli and an atrophic left kidney. The next day, his creatinine increased to 2.1 and BUN to 33.
His repeat creatinine the next day revealed almost doubling of his creatinine to 3.9 and despite
receiving 1V fluid, he suffered from severe oliguria and renal failure requiring emergent

hemodialysis.



His acute renal failure was deemed to be from acute tubular necrosis due to IV iodinated contrast
exposure. His GFR remained low needing hemodialysis for the next 3 weeks. His acute contrast-
induced nephropathy course was complicated by bacteremia from Streptococcus salivarius and
Klebsiella pneumonia as well as parapneumonic effusion requiring chest tube insertion.

His acute renal failure also led to fluid overload and respiratory failure requiring endotracheal
intubation. Finally, after a very long prolonged hospital course, the patient gradually improved

with his renal function and eventually was able to be weaned from his hemodialysis.

Discussion:

lodine contrast media is very commonly utilized with an estimated 80 million doses used
worldwide in 2003. (1) An estimated 1,790,000 cardiac catheterizations were performed in the
year 2000 with more than 59,000 (3%) cases of contrast-induced nephropathy with a risk of
dialysis of about 10%. (2,3). There is a recent discussion about differences between intra-arterial
vs intravenous administration of contrast regarding causing contrast-induced nephropathy. (4)
Many studies describing a higher occurrence of CIN in patients who underwent coronary
angiography suggesting that intra-arterial contrast injection is more nephrotoxic than intravenous
administration. However, the fact that coronary angiography is routinely combined with left
ventriculography is not considered in these studies. (5) It is important to notice that
intracoronary injection will not directly expose kidneys to contrast as most of the contrast will
enter the coronary sinus and will be diluted before reaching the kidneys. However, left
ventriculography which is routinely performed in the majority of patients undergoing coronary
angiogram will expose the kidneys directly to the contrast without dilution that may be

responsible for a higher occurrence of CIN in patients undergoing cardiac catheterization.



Furthermore, higher contrast exposure by adding left ventriculography to the coronary
angiogram can be the main reason for the higher occurrence of CIN in this population.
Retrospective studies using propensity score-adjusted models tried to reduce bias and have
contemplated that intravenous contrast administration has very a low risk for CIN despite the fact
that in the most retrospective studies, the authors studied a younger population and missed

many confounding factors such as dehydration, hypoxia, lung disease, etc that could not be
adjusted. (6-8) In a recent review discussing this issue, the authors have emphasized that without
prospective randomized trials, bias cannot be eliminated, and the results of retrospective studies
should be interpreted with caution. (9) For several reasons, the notion that intravenous contrast
administration is benign is not valid and there is no conclusive evidence exists that intra-arterial
injection is riskier. A randomized controlled trial for the above misconception does not exist.

(9) The argument that intravenous contrast does not cause any harm (10) is very misleading.

(8) In a controlled study, (11) 19% of critically ill patients undergoing contrast-enhanced CT
with normal renal function, and creatinine of less than <1.5 mg/d, had a serum creatinine
elevation of >25% from baseline, and two patients from 14 suffered contrast-induced
nephropathy requiring hemodialysis. Another study evaluating very critically ill patients revealed
renal replacement therapy utilization in 21% of the patients suffering from contrast-induced
nephropathy after undergoing contrasted enhanced CT. (12)

It is important to realize that randomized and non-randomized CT studies evaluating the renal
effect of contrast have excluded high-risk patients with significantly elevated creatinine,
congestive heart failure, recent contrast exposure, severe diabetes, and abnormal hemodynamics.
(13,14) These studies are not representative of a real-world situation as many unstable patients

will undergo contrast-enhanced CT that were excluded in these trials. Based on the above



discussion and lack of randomized trials, safety should be the priority particularly in high-risk
patients (15) with multiple risk factors and recent contrast exposure. (16)

It is well known that CIN does not have any safe threshold and even very low doses can induce
it. (17) Furthermore, the amount of contrast and severity of renal disease play an important role
in the occurrence of nephropathy in addition to other risk factors. (18) The finding of no
significant differences in the occurrence of CIN comparing intravenous contrast administration
vs intra-arterial route substantiate the fact that IV contrast is as risky as intra-arterial contrast
exposure. (19-21) Therefore, without randomized trials that should also include more women,

elderly, and critically ill patients, indiscriminate use of intravenous contrast should be avoided.

Conclusion: This case is a classic example that even a moderate amount (90ml) of IV contrast in
the setting of near-normal renal function can lead to severe contrast-induced nephropathy.
Therefore, the recent notion that IV contrast use cannot lead to contrast-induced nephropathy is

very misleading and should not lead to indiscriminate use of IV iodinated contrast.



References:

1.

Katzberg RW, Haller C (2006) Contrast-induced nephrotoxicity: clinical landscape.
Kidney Int Suppl S3-7

Gami AS, Garovic VD (2004) Contrast nephropathy after coronary angiography. Mayo
Clin Proc 79:211-219

Gurm HS, Dixon SR, Smith DE, Share D, LaLonde T, Greenbaum A, Moscucci M
(2011) Renal function-based contrast dosing to define safe limits of radiographic contrast
media in patients undergoing percutaneous coronary interventions. J Am Coll Cardiol
58:907-914

Luk L, Steinman J, Newhouse JH. Intravenous Contrast-Induced Nephropathy-The Rise
and Fall of a Threatening Idea. Adv Chronic Kidney Dis. 2017 May;24(3):169-175
Einstein AJ, Newhouse JH. Differences in Nephrotoxicity between Modes of lodinated
Contrast Material Administration in Patients Suspected of Having Coronary Artery
Disease. Radiology. 2019 Sep;292(3):673-675.

Hinson JS, Ehmann MR, Fine DM, Fishman EK, Toerper MF, Rothman RE, Klein EY.
Risk of Acute Kidney Injury After Intravenous Contrast Media Administration. Ann
Emerg Med. 2017 May;69(5):577-586

McDonald RJ, McDonald JS, Carter RE, Hartman RP, Katzberg RW, Kallmes DF,
Williamson EE. Intravenous contrast material exposure is not an independent risk factor
for dialysis or mortality. Radiology. 2014 Dec;273(3):714-25.

Katzberg RW, Newhouse JH. Intravenous contrast medium-induced nephrotoxicity: is
the medical risk really as great as we have come to believe? Radiology. 2010

Jul:256(1):21-8



10.

11.

12.

13.

14.

15.

Rudnick MR, Leonberg-Yoo AK, Litt HI, Cohen RM, Hilton S, Reese PP. The
Controversy of Contrast-Induced Nephropathy With Intravenous Contrast: What Is the
Risk? Am J Kidney Dis. 2020 Jan;75(1):105-113

Nyman U, Almén T, Jacobsson B, Aspelin P. Are intravenous injections of contrast
media really less nephrotoxic than intra-arterial injections? Eur Radiol. 2012
Jun;22(6):1366-71

Polena S, Yang S, Alam R, Gricius J, Gupta JR, Badalova N, Chuang P, Gintautas J,
Conetta R (2005) Nephropathy in critically Il patients without preexisting renal disease.
Proc West Pharmacol Soc 48:134-135

Lakhal K, Ehrmann S, Chaari A, Laissy JP, Regnier B, Wolff M, Pajot O (2011) Acute
Kidney Injury Network definition of contrast-induced nephropathy in the critically ill:
incidence and outcome. J Crit Care 26:593-599

Nguyen SA, Suranyi P, Ravenel JG, Randall PK, Romano PB, Strom KA, Costello P,
Schoepf UJ (2008) Iso-osmolality versus low-osmolality iodinated contrast medium at
intravenous contrast-enhanced CT: effect on kidney function. Radiology 248:97-105
Mitchell AM, Jones AE, Tumlin JA, Kline JA (2010) Incidence of contrast-induced
nephropathy after contrast-enhanced computed tomography in the outpatient setting. Clin
J Am Soc Nephrol 5:4-9

Stacul F, van der Molen AJ, Reimer P, Webb JA, Thomsen HS, Morcos SK, Almen T,
Aspelin P, Bellin MF, Clement O, Heinz-Peer G (2011) Contrast induced nephropathy:

updated ESUR Contrast Media Safety Committee guidelines. Eur Radiol 21:2527-2541



16.

17.

18.

19.

20.

21.

Kakkar R, Sobieszczyk P, Binkert CA, Faxon DP, Mortele KJ, Singh AK (2008)
Prevention of intravenous contrast-induced nephropathy in hospital inpatients. Crit Pathw
Cardiol 7:1-4

Kane GC, Doyle BJ, Lerman A, Barsness GW, Best PJ, Rihal CS. Ultra-low contrast
volumes reduce rates of contrast-induced nephropathy in patients with chronic kidney
disease undergoing coronary angiography. J Am Coll Cardiol. 2008 Jan 1;51(1):89-90.
Taliercio CP, Vlietstra RE, Fisher LD, Burnett JC. Risks for renal dysfunction with
cardiac angiography. Ann Intern Med. 1986 Apr;104(4):501-4

Karlsberg RP, Dohad SY, Sheng R; lodixanol Peripheral Computed Tomographic
Angiography Study Investigator Panel. Contrast medium-induced acute kidney injury:
comparison of intravenous and intraarterial administration of iodinated contrast medium.
J Vasc Interv Radiol. 2011 Aug;22(8):1159-65.

Chaudhury P, Armanyous S, Harb SC, Ferreira Provenzano L, Ashour T, Jolly SE,
Arrigain S, Konig V, Schold JD, Navaneethan SD, Nally JV Jr, Nakhoul GN. Intra-
Acrterial versus Intravenous Contrast and Renal Injury in Chronic Kidney Disease: A
Propensity-Matched Analysis. Nephron. 2019;141(1):31-40.

Kooiman J, Le Haen PA, Gezgin G, de Vries JP, Boersma D, Brulez HF, Sijpkens YW,
van der Molen AJ, Cannegieter SC, Hamming JF, Huisman MV. Contrast-induced acute
kidney injury and clinical outcomes after intra-arterial and intravenous contrast
administration: risk comparison adjusted for patient characteristics by design. Am Heart

J. 2013 May;165(5):793-99,



