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Abstract 

Acute Kidney Injury can be caused by a series of conditions. In this paper, the focus is the use of iodinated contrast and 

the conditions that may even diminish this risk. Precautions are indicated in admitted patients: isotonic saline solution 

seems to be better than more hypotonic fluids. It is proposed that the saline be used instead of bicarbonate, because it 

has no greater benefits than the saline and is more expensive. Generally, contrast nephropathy is defined as an increase 

of at least 0.5 mg/dL or 25% of baseline creatinine within 2 to 5 days of contrast exposure. A study group of Kidney 

Disease Improving Global Outcomes (KDIGO) suggested a definition of an increase of 1.5 times or more in basal 

creatinine within 7 days of contrast use, an increase of at least 0.3 mg per deciliter above baseline within 48 hours after 

exposure to contrast or a urinary volume of less than 0.5 ml/kg of body weight per hour persisting per hour, at least 6 

hours after exposure. Risk factors for contrast-associated nephropathy: preexisting chronic kidney disease; use of high 

osmolarity contrast; high volume of contrast (>350 mL or >4 ml/kg); repeat contrast in less than 72 hours. Contrast-

associated nephropathy impacts in clinical practice: many studies have shown that contrast-associated renal injury is 

related to increased mortality, in addition to being related to the progression of underlying chronic kidney disease. 
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Abbreviations 

AKI: Acute Kidney Injury 

CIN: Contrast-Induced Nephropathy 

ICM: Iodinated Contrast Medium 

PC-AKI: Post-Contrast Acute Kidney Injury 

Scr: Serum Creatinine 

Introduction 

Acute kidney injury (AKI) after exposure to iodinated contrast medium 

(ICM), or simply post-contrast AKI (PC-AKI) is one of the forms of AKI, 

where ICM plays a prominent role in pathophysiology and represents a 

marker of poor prognosis, being associated with serious adverse events 

such as death, infarction, dialysis as well as longer hospital stay and cost. 

Because it is a form of renal deterioration with well-known and 

predictable risk factors, its prevention plays a prominent role. Thus, full 

knowledge of the disease, risk factors and evolution are fundamental 

elements for prevention, early diagnosis, reduction of incidence and 

optimization of treatment [1-5]. 

Terminology 

Contrast-Induced Nephropathy (CIN) is the most widely used 

terminology. However, evidence shows that many individuals who 

develop PC-AKI also exhibit other factors potentially capable of 

facilitating or inducing kidney injury. Thus, the contrast medium would 

not be the only causal agent as the term CIN may erroneously suggest. 

Based on this evidence, the 2011 Guideline of the Contrast Media Safety 

Committee of the European Society of Urogenital Radiology (ESUR) 

proposed that the term PC-AKI should be preferred over the term CIN, 

thus placing the ICM as a potential causal agent and not the main 

responsible for renal injury [6]. 

Epidemiology and definition 

PC-AKI is a constant concern for interventionists and radiologists, with 

an occurrence ranging from 3% to 19% of contrasted procedures. This 
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wide variability in incidence is a reflection of differences in the study 

designs regarding the route of administration of the ICM, the type of 

population, the type of procedure and, finally and more importantly, the 

criteria that define PC-AKI. The criteria most frequently used to 

characterize PC-AKI are based on absolute elevation of basal serum 

creatinine (SCr) >0.5 mg/dL or relative increase >25% within 48h-72h 

after exposure [7-8]. However, there has never been a consensus on these 

values. 

In order to standardize the nomenclature and refine diagnostic and 

prognostic sensitivities, two criteria of wide acceptance were developed. 

The first of these, the RIFLE criterion (Risk, Injury and Failure, Loss of 

kidney function, and End-stage kidney disease of 2004 prioritized the 

definition in three stages of renal damage (risk, injury and failure) and 

two stages of evolution (loss of function and end-stage) based on changes 

in SCr and urinary output in a time interval of seven days. Later in 2007, 

the Acute Kidney Injury (AKIN) criterion, based on the premise that even 

small changes in SCr can significantly impact mortality, sought to make 

the RIFLE criterion more rigorous and thus achieve better levels of 

sensitivity and reproducibility. 

In the new proposal, the AKIN criterion proposed that minimum SCr 

changes, such as an increase ≥0.3 mg/dl within 48 hours or a relative 

increase ≥ 50% of baseline value within seven days already configure 

AKI [9]. Despite good sensitivity and reproducibility, the RIFLE and 

AKIN criteria reflect the reality of patients hospitalized in intensive care 

settings who accumulate multiple health problems, which makes it 

difficult to separate cases actually related to ICM from those in which 

AKI originates from other causes. 

In 2012, the KDIGO (Kidney Disease Improving Global Outcome) 

working group sought to broaden the scope of the RIFLE and AKIN 

criteria to encompass both adults and children at risk of AKI, including 

for the first time in a kidney injury criterion, PC-AKI. The KDIGO 

criterion classifies AKI into stages 1, 2 and 3 (Table 1) by defining it as 

an elevation of SCr ≥0.3 mg/dl within 48 hours, or elevation of serum 

levels in at least 50% of the reference value in seven days, or urinary 

volume less than 0.5 mL/Kg/h for six consecutive hours [10]. 

 

INTERNSHIP SERUM CREATININE URINARY OUTPUT 

1 1.5-1.9 times baseline 

Or 

Increase ≥0.3 mg/dL (≥26.5 umol/L) 

1.5-1.9 times baseline 

Or 

Increase ≥0.3 mg/dL (≥26.5 umol/L) 

2 2.0-2.9 times baseline 

3.0 times baseline 

Or 

≥4.0 mg/dL (≥353.6 umol/L) 

Or 

Initiation of renal replacement therapy 

<0.5 mL/Kg/h for more than 12 hours 

 

 

 

 

<0.3 mL/Kg/h for ≥ 24 hours 

3 Or 

In patients < 18 years, drop in glomerular filtration 

rhythm estimated to < 35 mL/min by 1.73 m2 

Or 

Anuria for ≥12 hours 

Table 1: Kidney Disease Improving Global Outcome (KDIGO) criteria for acute kidney injury. 

Pathophysiology and evolution 

AKI exhibits complex pathophysiology, with several pathways of 

aggression to the endothelium and tubular cell. The main risk factor is 

previous renal dysfunction accompanied by others such as diabetes, 

anemia, hyperglycemia, heart failure, volume depletion and 

hemodynamic instability [6]. Clinically, she is studying SCr elevation 

starting between the second and third days, peaking between the seventh 

and tenth days, and complete or almost complete resolution between the 

second and third weeks after exposure to ICM. However, in some cases 

(0.06% to 0.3%) it may progress to chronic kidney disease requiring 

dialysis [11]. 

Prevention 

Risk Prediction 

Risk assessment has been a key element in the effort to define which 

factors impact the chance of developing a given outcome and thus identify 

new markers, identify and access potential targets and optimize the cost 

effectiveness of a given therapy or the implementation of interventions. 

These models gain greater relevance in contemporary medical practice, 

where the vision of a more cost-effective and patient-centered medicine 

requires an even greater concern for institutions and health professionals 

with the quality of care and patient safety [12-14]. 

The currently available research data is insufficient to state that contrast 

agents are not nephrotoxic. Then, a prudent approach to the care of 

patients undergoing contrast procedures involves the careful 

implementation of evidence-based preventive care for patients identified 

as being at higher risk of AKI. 

Research on the prevention of contrast-associated AKI has focused 

mainly on the use of renal replacement therapies, pharmaceutical agents 

and intravenous crystalloids. The benefits of prophylactic renal 

replacement therapy and most pharmaceutical agents have not been 

proven, making the supply of epiprocedural intravenous crystalloids the 

main intervention to reduce risks. 

There is still no defined protocol for the prevention of contrast-associated 

nephropathy with saline use. The uptodate suggests the following scheme: 

Outpatients: administer 3 mL/kg in one hour before the procedure and 1 

to 1.5 mL/kg/hour for four to six hours after the procedure, with 

administration of at least 6 mL/kg after the procedure. 
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Hospitalized patients: administer 1 mL/kg/hour for 6 to 12 hours pre-

procedure, intraprocedure and for 6 to 12 hours after the procedure. 

It is recognized that, collectively, these studies [15-34] and others 

similarly, increased awareness of AKI associated with contrast and 

stimulated research to identify preventive strategies. However, it points 

out that it is possible that AKI associated with contrast injury is actually 

a marker of increased risk of adverse outcomes rather than a mediator of 

such results. 

Although small postoperative elevations in plasma creatinine levels are 

associated with increased mortality at 30 days, small decreases in 

creatinine plasma (≤ 0.5 mg per deciliter) were also associated with 

increased mortality. In addition, a meta-analysis by Coca et al [35]. 

showed that interventions that reduced the incidence of AKI by almost 

50% failed to reduce the risk of long-term death or the development of 

chronic kidney disease. These observations raise doubts about the causal 

relationship between small increments in plasma creatinine levels after 

contrast administration and adverse side events. 

Another important problem is that creatinine is not specific to contrast 

kidney injury, so using it as a definition parameter can lead to 

misinterpretations. To date, there have been no adequate clinical trials 

showing that prevention of AKI results associated with contrast in a 

survival benefit. 

Conclusion 

There are a number of precautions to be taken when there is use of 

iodinized contrast as to the risk of AKI, such as preexistence of kidney 

disease, contrast osmolarity, contrast volume, among many others that the 

clinician will point out depending on the peculiarities of each patient. 
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