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Iodinated contrast agents are widely
prescribed and used in medical practice,
and their potential deleterious effects
to renal function have been recognized
in the literature. Depending on the
definition adopted for contrast-induced
nephropathy (CIN) and the characteristics
of the studied population, the incidence of
CIN ranges from 10% to 30%."?

CIN has been traditionally defined by
an absolute increase equal to or greater
than 0.5 mg/dl or a relative increase of
at least 25% in serum creatinine levels
sustained for two to five days in the
absence of other identifiable causes starting
within 48 to 72 hours of the intravenous
administration of an iodinated contrast
agent. Historically, the diagnoses of CIN
and contrast-associated acute kidney
injury (CA-AKI) have been confused;
while CIN presupposes causality, CA-
AKI may signify CIN or AKI concomitant
to the use of iodinated contrast instead
of caused by it. The vast majority of
published clinical studies use the two
terms interchangeably and do not include
control groups in their series, which raises
questions over the actual incidence of
CIN and the acute and chronic impacts
on kidney function introduced by the use
of iodinated contrast agents.

In recent years, the diagnosis of
CIN has been revisited in prospective
controlled clinical trials designed to
better potentially
preventable cause of AKI. In a meta-
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analysis, McDonald et al.’> found only 13
controlled studies from a total of 1489,
including 25,950 patients. The incidence
of AKI, prescription of dialysis, and death

rates were similar in the groups given
iodinated contrast or not. In a controlled
prospective observational study, Hemmett
et al.* reported an incidence of AKI of
about 11% in 843 inpatients. However,
the incidence of AKI was similar in the
group given contrast and in the group
not given intravenous iodinated contrast.
Recent data show that CIN is rarely seen
in patients with an estimated glomerular
filtration rate (eGFR) greater than 45
ml/min/1.73m?, although stage IV and
V chronic kidney disease is one of the
main risk factors for the development of
CIN. 156

Other risk factors for CIN include:
diabetes; congestive heart failure; age over
70 years; hypovolemia; concomitant use
of nephrotoxic agents and non-steroidal
anti-inflammatory drugs.'?

The clinical diagnosis of CIN and
accurate determination of risk factors
remain challenging in clinical practice,
and the pathophysiology of the condition
is still not thoroughly understood. Most
of the mechanisms described are derived
from experimental models that are unable
to accurately represent the disease’s
clinical manifestations. Nonetheless, they
are required for a better understanding of
CIN, and offer insight into possible ways
of preventing the condition and curtailing
its long-term deleterious effects.

And to clarify some of the aspects
pertaining to the pathophysiology of
CIN affecting different groups of the
population, study “Impact of gender
in early structural changes of contrast
induced nephropathy in rats” de Carraro-
Eduardo et al.’, is a more than welcome



addition to the collection of papers published in this
issue of the Brazilian Journal of Nephrology.

The authors showed, corroborating the literature,
that the intravenous administration of hyperosmolar
iodinated contrast to nephrectomized Wistar rats
deprived of water results in early structural kidney
damage, observed through significant increases in
proximal renal tubule cell vacuolation, thus raising
three important questions:’

1 - The animal model, albeit adequate according to
the literature, relies on pre-sensitization by unilateral
nephrectomy and water deprivation. Is there is a
parallel between the need for pre-sensitization in
the CIN experimental model and recent data in the
literature that consider CIN to be a rare condition
in patients with an eGFR above 45 ml/min/1.73m?
without the other risk factors?!*

2 - Did the type of contrast - hyperosmolar - used
in the study affect the observed results? In Wistar
rats, the intravenous injection of contrast agents with
similar physicochemical characteristics may cause
different intensity and duration changes;® however,
contrast hyperosmolarity plays a key role in the
survival, growth, and proliferation of cultivated
human proximal renal tubule epithelial cells.” In
clinical practice, although the advantages of using
low-osmolar and iso-osmolar contrast medium in
individuals with a normal GFR have been discussed,
these agents have been broadly used to mitigate the
adverse effects of osmolarity in renal hemodynamics,
particularly in groups at risk of developing CIN.»1

3 - The study was designed to look into early
structural damage, but can injury persist for longer?
What is the likelihood of these injuries becoming
chronic?

Finally, the study shows that female Wistar rats
are significantly more susceptible to injury when
given intravenous hyperosmolar iodinated contrast
agents. This finding echoes with some observational
studies in which female gender was an independent
risk factor for CA-AKI,'" although this evidence was
not categorized as highly relevant.

Contrast-induced nephropathy

The study sheds light on important points
and offers insight into points pertaining to the
pathophysiology of CIN and its clinical impact on
renal function that call for additional investigation.
It also takes us a step further toward the safer use of
intravascular iodinated contrast and the larger goal of
offering relevant information on the use of contrast
agents in clinical practice.
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