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Abstract

Contrast-induced nephropathy (CIN) is the third leading cause of hospital-acquired renal failure
and is associated with significant morbidity and mortality. The aim of the present study was to
find out the incidence and outcome of CIN in patients undergoing coronary angiography using
standard cardiac cath lab protocol. This observational study was carried out in patients undergoing
Coronary angiography with or without Percutaneous coronary interventions (PCI) in CMH Dhaka
from July 2007 to July 2008. Exclusion criteria were chronic kidney disease (CKD), nephrotoxic
medications, severe hypotension, severe heart failure (NYHA class IV) and severe anaemia. Out
of 118 cases two demonstrated impaired renal function and both of them were diabetic. The
incidence was found to be 1.69 % and outcome was satisfactory in these cases. Renal function of
both the patients gradually became normal within next two weeks. No patient required dialysis.

Introduction

CIN is one of the common causes of acute renal
insufficiency after cardiovascular procedures. Acute
renal failure in connection with the administration of
intravascular iodine-based contrast media (CM) was
recognized long ago. CIN is defined as an impairment
of renal functions subsequent to the administration
of CM in the absence of any cause. CIN is diagnosed
when there is an increase in serum creatinine
concentration of €” 0.5 mg/dl or relative increase of
e’ 25% from the baseline within 72 hrs after CM
administration. ! The recovery occurs in majority of
cases within 2-3 weeks.

Several risk factors for CIN have been defined, chronic
renal insufficiency being the most important
particularly in connection with diabetes mellitus.% 3
Others are DM, nephrotoxic medications (e.g. NSAID,
ACE inhibitors, Cyclosporine, amphotericin B), severe
hypotension, heart failure, severe anaemia and age >
75 years. The incidence of CIN in general population
is low and reported to be 0.6 to 2.3%.% It is also
observed that CIN is rare if the renal function is
normal. CIN is usually reversible and begins soon
after CM is administered. The variation of reported
incidence of CIN depends on patient selection, type of
procedure, osmolarity and amount of CM used,
prophylactic measures and definition of CIN.

Identification of risk factors, prophylactic measures
and the measures to reduce the offending drug may
be useful to decrease the risk of CIN. Our aim with
the present study was to find out the incidence and
outcome of CIN in patients undergoing CAG
procedures using standard cardiac cath lab protocol.

Materials and Methods

An observational study was done on the incidence of
Contrast-induced nephropathy (CIN) in patients
undergoing Coronary angiography in CMH Dhaka
from July 2007 to July 2008. 118 Coronary
angiographies with or without percutaneous coronary
intervention (n=118) performed in this hospital were
evaluated. All patients received tri-iodinated non-ionic
water-soluble contrast medium (Diapamiro 370 -
Topamidol at the concentration of 370 mg of iodine /
ml) during coronary angiography. Out of 118 cases,
PCI was done in 36 cases. A total of 130 patients were
initially selected who were found to have a
preangiographic serum-creatinine (s-Cr) of 1.4 mg/dl
or less. Postprocedural serial s-Cr values were followed
up in 118 patients and these patients were included
in the study. After the procedure s-Cr was measured
at 24 hrs, 72 hrs and after 14 days. If abnormal s-Cr
was found, cases were followed up further till normal
creatinine level. Out of these patients 20 patients were
diabetic, 46 patients were hypertensive. Exclusion
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criteria were Chronic kidney disease (CKD),
nephrotoxic medications, severe hypotension, severe
heart failure (NYHA class IV) and severe anaemia.

Results

Amongst patients receiving low osmolar contrast
media (CM), two patients demonstrated more than
25% rise in s-Cr. Both the patients had rise of s-Cr
after 24 hrs of CAG and maximum rise was 1.9 to 2.0
mg/dl and gradually became normal within next two
weeks. After exclusion of other explanations of
impaired renal function these two patients (1.69%)
were considered to have developed CIN. Both the
patients were diabetic. Both of them regained normal
renal function completely. No patient required
dialysis.

Table-I
Demographic characteristics (n =118)
Age Number (%)
<40 Yrs 18 (15.25)*
41-50 Yrs 38 (32.20)
> 50 Yrs 62 (52.54)

*Figures in the parentheses indicate corresponding %
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Fig. 1: Sex distribution (n =118) (Male =82, Female = 36)
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Fig.-2: Number of cases with CIN (n=2)
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Discussion

CIN is a cause of acute renal deterioration, occurring
after arterial and venous CM administration. The
single most important risk factor for CIN is pre-
existing renal failure and diabetes mellitus is the
second most important risk factor. Drugs including
NSAID, cyclosporine and aminoglycosides can
potentiate the nephrotoxic effect if given with iodinated
contrast media. Some authors consider more than 25%
increase of serum-creatinine above base-line level to
define CIN. Risk factors are primarily renal
insufficiency and diabetic nephropathy, but conditions
like old age, congestive cardiac failure and dehydration
can influence the outcome. The pathogenesis of CIN
is complex. The underlying pathophysiological
mechanism may include direct tubular toxicity and
haemodynamic effects.? Although CIN is generally
limited to a transient decline in renal function, it is
not a benign complication in high risk persons. Radio
contrast exposure is associated with vasoconstriction
of the renal vascular bed and, in certain
circumstances, with acute renal failure. This may be
influenced by the volume of contrast infused or
underlying disease, such as diabetes or renal failure.
The cornerstone of CIN prevention, in both the high
and low risk patients, is adequate parenteral volume
repletion. Important measures should be taken
primarily by the interventionist, i.e. reducing the CM
dose by applying meticulous angiographic technique
suitable for each patient. Knowledge about the
influence of CM on kidney function has increased as
has information concerning prophylactic measures.5
Recognition of the high risk patient coupled with
appropriate peri-procedural management can reduce
the incidence of CIN. An interval s-Cr check-up should
be done before repeated CM procedures or major
surgery is done. The important step to prevent CIN is
proper hydration instituted before, during and after
the administration of CM.”7 Current evidence says that
low-osmolar CM has been shown to be less nephrotoxic
than high-osmolar agents in risk patients.2

Our observational study focused on patients of
angiographic examinations including interventional
therapeutic procedures performed with low-osmolar
CM intended to find out the incidence and outcome of
CIN. The incidence was found to be 1.69 % and outcome
was satisfactory in these cases. Lasser and Lyon found
in their study that the incidence of CIN in general
population is low and reported to be 0.6 to 2.3%.4 Our
finding is also similar. Po-Tsang, Kang-Ju and Hua-
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Chang have mentioned that the incidence of CIN in
general population is estimated at 1 % to 2 % which is
similar to our finding.?

Conclusion

Although CIN is usually self-limited, it may cause
permanent renal injury and even lead to dialysis in
patients with pre-existing renal impairment.
Development of CIN may result in increased in-
hospital complications, morbidity and mortality. In
patients with preangiographic normal renal function,
the prevalence is low but in pre-existing renal
impairment it may pose a serious threat. Adequate
prophylactic measures can reduce the morbidity and
mortality. The present observational study indicates
that the risk of CIN in connection with coronary
angiography is low when modern low-osmolar CM is
used.
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