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Abstract 
Background: Contrast induced nephropathy (CIN) is one of the common cause for hospital acquired 
renal failure in patients undergoing coronary angioplasty for acute myocardial infarction. The aim of 
this study was to assess the renal function in patients after primary coronary angioplasty by estimating 
the levels of serum creatinine (Sr. Cr)  
Materials & Methods: Sample sizes of 51 subjects were included for the study. Serum creatinine 
levels were measured before and after the procedure. The difference in Serum creatinine levels was 
calculated.CIN was defined as increase in Sr Cr >0.5 or >25% compared to the baseline value. 
Results: Out of the 51 cases, CIN occurred in 7.8% (4 cases). In addition,19.6 %( 10 cases) had pre-
existing renal insufficiency out of which 3 subjects developed CIN.According to recently proposed  
definition of contrast nephropathy 5.9 %(3 cases) and 7.8% (4 cases)  were in grade 1and 2 
respectively. Incidence of CIN in patients with diabetes mellitus was found to be statistically 
significant (p<0.05) as compared to patients without diabetes mellitus. 
Conclusion: CIN is a common complication of primary coronary angioplasty. Its incidence is more in 
patients with pre existing renal insufficiency and diabetes mellitus compared to patients with normal 
renal function and without any underlying risk factors.  
Keywords: Contrast induced nephropathy, primary coronary angioplasty and renal insufficiency 
serum creatinine   
 
1. Introduction 
Contrast induced nephropathy (CIN) is a 
common complication in patients undergoing 
percutaneous coronary interventions, with a 
mortality rate of 30%1. It is one of the leading 
causes of hospital acquired renal failure2.In the 
present era of modern interventional cardiology; 
many patients require such procedures during 
their lifetime. Hence it is necessary to assess risk 
of development of nephropathy in such patients.   
Contrast nephropathy is defined as a rise in the 
serum creatinine levels of at least 0.5mg/dL or 
increase in serum creatinine levels of more than 
25% of the baseline level within 48 hours of 
contrast medium administration3. 
A recent definition of contrast nephropathy in 
patients undergoing percutaneous coronary 
intervention was proposed by Harjai, et al 4. 
This tripartite definition classifies contrast 
nephropathy as grade 0 (serum creatinine 
increase <25% above baseline and <0.5 mg/dL 
above baseline), grade1 (serum creatinine 

increase >/=25% above baseline and <0.5 mg/dL 
above baseline), or grade 2 (serum creatinine 
increase >/=0.5 mg/dL above baseline). This 
classification is prognostic of long-term 
outcomes of patients after percutaneous 
coronary intervention. Patients with grade 2 
nephropathy had the worst outcome while those 
with grade 0 nephropathy had the best outcome 
on long-term follow-up4. 
The development of CIN in patients undergoing 
percutaneous coronary intervention depends on 
various risk factors like diabetes mellitus, 
dehydration, patients on nephrotoxic drugs and 
the amount of contrast dye used5,6. These 
subjects may have varying degrees of renal 
dysfunction such as renal vascular disease & 
mild renal insufficiency which happen to predict 
the presence of coronary artery disease7. 
Since only a few studies have been carried out in 
this aspect there is a need to assess impairment 
of renal function in the group of patients 
undergoing coronary angioplasty in different 
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populations. The present study proposes to 
investigate the impairment in renal function after 
the procedure and to determine the incidence of 
CIN amongst these subjects. 
 
2. Materials & methods 
Study was conducted on patients undergoing 
coronary angioplasty in the Department of 
Cardiology, of MSRMH, located in the city of 
Bangalore.  The ethical clearance for the study 
was taken from our institutional Ethical review 
board, and informed consent was obtained from 
all patients. Approval number is 
MSRMC/EC/2010.A total of 51 consecutive 
cases undergoing coronary angioplasty were 
recruited in the study. All the patients were 
undergoing such procedure for the first time.  
Patients of both sex and aged between 20-70yrs 
were included. Patients with end stage renal 
disease on dialysis, on nephrotoxic drugs and 
patients with previous history of contrast 
administration were excluded from the study. 
Type of contrast agents and dose, angioplasty 
technique, and supportive pharmacologic 
therapies were left to the discretion of the 
interventional cardiologist.    
Random blood samples were collected from 
patients before the procedure as well as 48 hours 
after the procedure during their stay in the 
hospital. Serum creatinine levels were estimated 
by modified Jaffe’s method (the reference range 
is 0.7-1.2 mg/dL)8. Weight to the nearest 
kilograms, height in meters in light cloth and 
blood pressure in mm of Hg. were recorded. 
Further, BMI was calculated9. Information on 
related co morbidities such as diabetes mellitus 
and hypertension were also elicited and was 
verified with the records.  
As per the definition of CIN, difference in the 
creatinine levels before & 48 hours after the 
procedure was calculated. Percentage increase in 
the creatinine levels was calculated based on 
difference in the creatinine levels/ creatinine 
levels before the procedure x100. 
Statistical analysis: All the data was tabulated 
and frequency distribution tables were prepared 
according to various factors. Statistical analysis 
was done by employing chi-square test of 
significance. Proportion of the patients 
developing contrast induced nephropathy was 
calculated with 95% confidence limits.  
 
3. Results 
A total of 51 patients who underwent coronary 
angioplasty were included for the study in which 
45 were males and 6 were females. Of these 51 

cases, 41 cases (80.4%) had normal creatinine 
levels while 10 cases (19.6%) had ≥ 1.2 mg/dL. 
After the procedure 4 cases (7.8%) developed 
CIN, (i.e. a difference of >0.5mg/dL in the 
creatinine level). An association was found 
between the differences in the creatinine level 
with the development of nephropathy, which 
was found to be statistically significant 
(P=0.04). The mean creatinine levels of those 
cases that developed CIN were 1.83±0.62mg/dL 
while it became 3.05±1.17mg/dL after the 
procedure (Table 1). Out of the total subjects10 
cases (19.6 %) had pre-existing renal 
insufficiency. Off these 7 cases (70.0%) did not 
develop CIN as compared to 3 cases (30%) who 
developed CIN. One patient without prior renal 
insufficiency but a known case of diabetes and 
hypertension also developed CIN (the creatinine 
levels increased from 1.12mg/dL to 2.6mg/dL).  
 When the study population was divided further 
based on new definition of contrast nephropathy 
recently proposed by Harjai, et al 43 cases 
(84.3%) were in grade 0, [36 cases had Sr. Cr 
<1.2 & 7 cases had Sr. Cr >1.2]. 3 cases  
(5.88%) were in grade 1, all had Sr. Cr <1.2  and 
4 cases (7.8%) were in grade 2[3 cases had Sr. 
Cr >1.2&1case had Sr. Cr <1.2 ].The differences 
in the proportion of subjects with different 
grades was found to be statistically significant 
when analyzed according to presence or absence 
of nephropathy (P=0.011) (Table 2). 
In this study population 26cases (50.98 %) were 
diabetic out of which 6cases (23.07%) 
developed CIN and was statistically significant 
(P<0.05).     
 
4. Discussion   
This study shows CIN is a common 
complication in patients undergoing 
percutaneous coronary interventions. It is 
responsible for increase in hospital morbidity & 
mortality and prolonged hospitalization10. The 
incidence of CIN is variable ranging from 5% to 
50% depending on the various factors and is 
more in patients who have pre-existing renal 
insufficiency 11. In the present study also the 
incidence is more in patients with serum 
creatinine level >1.2mg/dL and is statistically 
significant (P=0.004) when compared within the 
groups. The study also shows that few of the 
population with no H/O previous renal 
insufficiency had developed CIN.  
According to new definition of contrast 
nephropathy in patients undergoing 
percutaneous coronary intervention 3 cases (5.88 
%) developed Grade I nephropathy but had 
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normal baseline renal function. 4 cases (7.8%) 
were in Grade II out of which one subject 
normal baseline renal function had and others 
were previously nephropathic. Hence this 
classification helps to identify the subjects at 
risk, showing that the subjects with normal renal 
function can also develop CIN. There is need for 
follow up of these patients for long term 
prognosis as it has been found that the patients 
in Grade II nephropathy can have worst 
outcome4.      
Studies have shown subjects with diabetes 
mellitus undergoing percutaneous coronary 
intervention are at more risk of developing 
CIN12. In the present study also the incidence of 
CIN is more in these subjects and is statistically 
significant (p<0.05).It is also shown that 
diabetes mellitus is an independent risk factor 
for CIN, incidence varying from 5.7% to 
29.4%13. There is a synergistic effect in patients 
having diabetes mellitus with pre- existing renal 
insufficiency.14,15  
The cause for development of CIN in patients 
undergoing percutaneous coronary intervention 
is variable. It can be due to the direct toxic effect 
of the contrast dye on kidney, Contrast agents 
will lead to an increase in osmolality, thus 
resulting in vasoconstriction of the afferent 
arterioles and subsequently medullary ischemia. 
The ischemia is likely to cause damage to the 
kidney, which is mediated by oxygen free 
radicals. Also, an atheroembolus may be 
dislodged into the renal arteries during invasive 
angiographic procedures, leading to renal 
dysfunction..16Hence its association is not by 
chance but due to various risk factors that were 
previously mentioned. Thus effect of the 
contrast agents can increase proportionally in 
these patients and in patients having impaired 
renal function. Many preventive strategies like 
maintenance of hydration, administration of 
drugs such as mannitol, furosemide and 
Acetylcysteine have been developed. But their 
effectiveness in preventing CIN is still 
unknown17. 
This study shows that the incidence of CIN is 
more in subjects with abnormal basal renal 
function compared to subjects with normal basal 
renal function. Its incidence is also more in 
subjects with various underlying risk factors like 
diabetes mellitus.   
It is necessary therefore to detect the early 
impairment of kidney and to assess risk/benefit 
ratio in patients undergoing coronary 
interventions. Further long term and large group 
studies are required to minimize the risk of 

developing nephropathy and to implement 
preventive measures in patients undergoing such 
procedures. This study also indicates the need 
for follow up of such group of patients to check 
for development of nephropathy in future.  
The limitation of this study is that the sample 
size is too small and is confined to a single study 
centre. Other factors, contributing to the 
development of renal impairment such as 
hemodynamic instability, dose of contrast agent, 
type of the angioplasty procedure and the 
supportive treatments is not considered in our 
study, which would have perhaps influenced the 
clinical outcome of our patients.   
We can conclude from this study that CIN is one 
of the most common causes for hospital acquired 
renal failure in patients undergoing coronary 
interventions. In the modern era, there is 
increase in population undergoing such 
procedures. Therefore, this complication 
challenges the cardiologists and the other 
concerned clinicians to develop some preventive 
strategies especially in patients with 
compromised renal function. 
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TableNo: 1 Incidence of CIN in patients 
with/without preexisting renal insufficiency 

 

 
Serum 

creatinine 
<1.2 

Serum 
creatinine

>1.2 

Total 

NO CIN 40(97.6) 7(70.0) 47 
CIN 1(2.4) 3(30.0) 4 
Total 41 (100) 10 (100) 51 
     
(P=0.004) 

 
TableNo: 2   Incidence of CIN based on 

Harjai, et al, Classification 
 

 
Grade 

Serum 
creatinine 

<1.2

Serum 
creatinine  

>1.2 
Total 

0 36 7 43(84.3) 
1 3 0 3(5.88) 
2 1 3 4(7.8)

Total 41 10 51(100.0)
  
(P=0.011)  
 
Figures in parenthesis indicate percentages 
 


