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Editoryal Yorum / Kontrast nefropatisi

Editorial / Contrast-induced nephropathy

Dr. Sinan Aydogdu

Contrast-induced nephropathy has been
defined as acute renal damage developed
secondary to intravenous contrast agents in
interventions performed for diagnostic,and
therapeutic purposes.It is responsible for nearly
10-15 % of hospitalizations because of acute
renal failure (ARF).M When other causes of
ARF are ruled out, it is defined as a relative
increase of > 25 % in serum creatinine levels
above baseline values or an absolute increase
of > 0,5 mg/dl. Serum creatinine level begin to
rise within 24-48 hours after administration of
contrast agent, and reaches to peak values after
3-5 days. Renal failure is more frequently of
non-oliguric type. Mostly, serum creatinine
value drops to normal levels within 1-3 weeks.
However, sometimes these levels do not return
to baseline values, and can progress to
irreversible renal dysfunction. Although in
most of the cases permanent damage do not
occur, studies have demonstrated that contrast-
induced nephropathy leads to increases in
hospital ~ stay, healthcare  expenditures,
incidence of morbidity, and mortality. 24
Although pathophysiology of contrast-induced
nephropathy is not completely known,
vasoconstriction of renal vessels, oxidative
stress, free radical damage, and endothelial
dysfunction are thought to be culprit factors.
Risk factors of contrast-induced nephropathy
can be analyzed in two groups as: 1-Patient-
related risk factors, 2- Risk factors related to
the contrast agent

Patient-related risk factors consist of
diminished glomerular filtration rate (< 60
ml/min), diabetic nephropathy, congestive

heart failure, dehidration, advanced age,
concomitant use of nephrotoxic drugs
(especially, nonsteroidal antiinflammatory
drugs, angiotensin-converting enzyme
inhibitors, loop diuretics, and metformin). Risk
factors related to contrast agent are use of
agents with higher osmolarity, and excess
amounts of contrast agent.[5,6]

Intravenous contrast agent used in
diagnostic, and therapeutic procedures can be
analyzed in three main headings:

1- High-osmolarity contrast agents : They are
first-generation radiocontrast agents. They
contain sodium salts of meglumine,and
diatrizoic acid with high osmolarity . They are
hypertonic solutions, and their osmolarity is
nearly 5 times of plasma osmolarity (nearly
1400-1800 mOsmol/kg). They are not in use
anymore because of their adverse effects.

2- Low-osmolarity contrast agents: Their
osmolatities range between 600, and 1000
mOsmol/kg. They are categorized in two
groups as non-ionic monomers, and ionic
dimers.

3-Iso-osmolar contrast agents: They are third-
generation  radiocontrast  agents.  Their
osmolarities range between 280, and 290
mOsmol/kg. They provide better imaging
quality with a more favourable side effect
profile. However their higher viscosity is their
unfavourable characteristic feature.

Osmolarity of the contrast agent is as
important as its amount used. One of the most
important factors in the prevention of contrast-
induced nephropathy is limitation of the
contrast agent at most to 100 mg per dose.
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Many studies have been conducted to
curtail contrast-induced nephropathy using
various measures such as hidration,
antioxidant, and vasodilator drugs. Only
hidration ~ has  demonstrated  clear-cut
effectiveness. However, hidration can not only
prevent development of nephropathy in
patients with normal renal function, but also
decreases the risk of contrast-induced
nephropathy in patients with GFRs less than 60
mg/dl.["

Many investigations have
demonstrated that high-osmolarity contrast
agents have a significantly higher probability
of inducing nephropathy when compared with
hypo- and iso-osmolar agents [8,9] However,
whether iso-osmolar agents are different from
hyposomolar agents is still a subject of debate.
Its most important reason is different
diagnostic  criteria  of  contrast-induced
nephropathy used in various studies. Earlier
studies had reported lower risk of
nephrotoxicity for iso-osmolar dimeric contrast
agent iodixanol relative to low-osmolarity
monomeric radiocontrast agents.[10] However
more recent studies have not supported this
thesis. Nearly identical rates of contrast
nephropathy have been reported for iso-
osmolar, and low-osmolarity agents.[*3
Similarly, in a study [14] published in 2012 in
The American Journal of Cardiology,
Bolognese et al reported that hypo-, and iso-
osmolar contrast agents induce similar rates of
contrast nephropathy

The most important reason why
dimeric iso-osmolar agents have lower risk of
nephropathy than low-osmolarity agents has
been associated with higher viscosity of
dimeric iso-osmolar agents, and hyperviscosity
was thought to induce nephrotoxicity.
However further supportive studies should be
performed on this thesis.

In line  with  outcomes  of
investigations, and meta-analyses which have
not supported the thesis of relatively lower
nephrotoxicity of iso-osmolar agents, in the
guidelines (ACCF/AHA Focused Update of
the Guidelines for the Management of Patients
With  Unstable  Angina/Non-ST-Elevation
Myocardial Infarction (Updating the 2007
Guideline) jointly published by American
College of Cardiology Foundation and
American Heart Association, the stament
stating “iso-osmolar agents should be preferred

in chronic renal failure” was withdrawn from
the guidelines.

In a study by Giil et al which was
published in your periodical of Archives of the
Turkish Journal of Cardiology [2013; 41:21-7]
iso-osmolar contrast agent iodixanol, and
hypoosmolar iopamidol were compared as for
their risk of nephropathy in patients who had
had coronary angiography with the indication
of acute coronary syndrome. Their outcomes
are in accordance with those of the recent
relevant publications, and meta-analyses. Giil
et al reported that any difference could not be
found between iodixanol, and iopamidol
groups as for induction of nephropathy.
However, as they stated in their article,
scarcity of the number of patients in the iso-
osmolar contrast agent group might effect their
results. Besides, diagnosis of contrast-induced
nephropathy was made based on the peak
value of serum creatinine values measured
within a period of 72 hours. However, in the
studies cited in the medical literature which
advocated that iso-osmolar agents had
conveyed lower risk of nephropathy, serum
creatinine levels had been evaluated for 24-48
hours. Since the study by Giil et al
encompassed a longer period of time (72 hrs)
which might influence their outcomes more
favourably.  Perhaps, = measurement  of
creatinine levels for 3-5 days might confirm
the diagnosis of contrast-induced nephropathy
more affirmatively with better standardization
of comparison criteria of these two contrast
agents. Another remarkable feature of the
study is that all patients received hydration
therapy. However, as indicated by the authors
in the references, the beneficial effects of
hydation were only reported in patients .with
renal dysfunction. Therefore, for the time
being, hydration therapy is not indicated for all
patients. When comparing baseline
characteristics of the patients, grouping, and
evaluation of the patients according to their
glomerular filtration rates (i.e. GFR <60
ml/min and 60-90 ml/min, and normal renal
function) would identify the patient group who
would be minimally affected by the deleterious
effects of the contrast agent. Besides, longer
follow-up periods (i.e. one-month follow up of
serum creatinine levels) of the patients would
provide more information about the patient
group who would develop permanent renal
dysfunction because of contrast-induced
nephropathy.



In conclusion, the most important
factor in the prevention of contrast-induced
nephropathy is to keep the amount of contrast
agent used at a minimum level. Both
osmolarity, and viscosity of the contrast agents
should be taken into consideration in the
preferences of the physicians. Maintenance of
adequate hidration in patients with renal
dysfunction will help to prevent contrast-
induced nephropathy.
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