
Differing definitions 
of contrast-induced
nephropathy

To the editor:
We read with great interest the original

article by Mueller et al. [1]. They found that
applying the combination of intravenous and
oral volume supplementation results in a very
low incidence of contrast-induced nephro-
pathy (CIN).

Mueller et al. noted that the incidence of
CIN is 1.4% and this incidence is lower than
that previously reported in similar patient
populations and supply 17 references to sup-
port this. When we looked at the references
we found that the patient population in these
references was not similar to that studied by
Mueller et al. With one exception, all of the
study patients in the references had impaired
renal function. However, in the study by
Mueller et al. the baseline serum creatinine
was normal (0.91 mg/dl). Pre-existing renal
insufficiency is the most important risk factor
for CIN. The incidence of CIN is less than
2% in the general population with normal
baseline creatinine value but it is more than
20% in patients with an increased baseline
serum creatinine level [2]. Another important
point in these 17 references was that only
three of the referenced studies used the
definition of CIN as a rise in serum creatinine
of ≥0.5 mg/dl above the baseline value. The
other studies used both a ≥25% and a ≥0.5
mg/dl rise in serum creatinine or a ≥25% in-
crease in serum creatinine alone. CIN is com-
monly defined as a rise in serum creatinine of
≥25% or ≥0.5 mg/dl above the baseline value
within 48 h after contrast administration [3].
The incidence rates of CIN are sensitive to
the definition used. The incidence of CIN is
considerably lower when the definition of at
least a 0.5 mg/dl absolute increase is used. In
their discussion, Mueller et al. noted that the
incidence of CIN was 14.5% in a study by 

McCullough et al., but when we looked at 
the paper by McCullough et al. we found 
that they had used two different definitions
for CIN [4]. The incidence of CIN is 14.5%
when they take the definition of a ≥25% rise
in serum creatinine and the incidence of CIN
decreased to 3.9% when they use the defini-
tion of an increase in serum creatinine of at
least 0.5 mg/dl within 48 hours after the PCI
as Mueller et al. used in their study. 

For this reason, the method used in the
study by Mueller et al. does not permit a
discussion on the effect of the combination of
intravenous and oral volume supplementation
on the development of CIN and they cannot
conclude that their comprehensive hydration
strategy is responsible for the low incidence
of CIN.
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Author’s reply:
We fully agree with Dr. Toprak that 

the incidence of contrast-induced nephro-
pathy (CIN) is sensitive to the definition used.
The definition of CIN applied in our study
(increase in serum creatinine of at least 
0.5 mg/dl within 48 hours) is very common.
The incidence of CIN in our study (1.4%) 
was lower than reported in other studies 
applying an identical definition of CIN and
including comparable patients [1–3]. Rates
observed in these studies range from 3.3% to
18.9% [1, 3]. When evaluating studies regard-
ing the incidence of CIN, it is important 
to note that besides baseline renal function, 
several other variables including acute 
myocardial infarction, contrast volume, and
the frequency and completeness of serum 
creatinine measurements after the contrast
procedure determine the rate of CIN [1].
However, we fully agree with Dr. Toprak that
our results have to be seen in conjunction with
the results of recent randomized controlled
trials of volume supplementation in order to
fully appreciate the importance of compre-
hensive intravenous and oral volume supple-
mentation [3, 4]. 
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