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Abstract

Aims: This observational study was undertaken to identify the incidence of contrast induced nephropathy 
and the predictors for development of Contrast induced Nephropathy after Coronary Angioplasty in a tertiary 
care institute. Materials and Methods: The study consisted of 520 patients who underwent Percutaneous Coronary 
Angioplasty at our institute during one year duration and who satisfied the inclusion criteria were enrolled in the 
study. Renal parameters such as serum Creatinine and Blood Urea level was measured at baseline and at 24 hours 
and 48 hours post procedure. Contrast induced nephropathy was defined as an increase of >25% or >0.5 mg/dl in 
pre-catheterization serum creatinine at or after 48h after percutaneous coronary intervention. Standard definitions 
were used to define the variables. Results: 67 patients (12.88%) developed Contrast induced Nephropathy post PCI 
in the study. Elderly population, presence of diabetes mellitus, hypertension, anemia were associated with the risk 
of developing CIN and found to be statistically significant. Increased Contrast volume and raised baseline creatinine 
also were also found to be associated with CIN. Conclusions: Development of CIN is a known complication of PCI 
and can be mostly prevented if patients with risk factors are identified and preventive measures taken based on 
guideline based recommendations.

Keywords: Contrast induced nephropathy; Percutaneous coronary intervention; Contrast media.

Corresponding Author: Rahul Jain, Senior Resident 
Department of Cardiology, SBKS Medical Institute and 
Research Centre, Sumandeep Vidyapeeth University, 
Vadodara, Gujarat 391760, India.

Email: cardiology.sbks@gmail.com

How to cite this article:

Cinosh Mathew, Rahul Jain, Nishant Saxena, et al. Incidence and Predictors of Contrast Induced Nephropathy after Percutaneous 
Coronary Intervention at a Tertiary Care Hospital in Western India. J Cardiovasc Med Surg 2020;6(2):127-131.

intravenous contrast media is Contrast induced 
nephropathy(CIN).1,2 CIN is de� ned as impairment 
of renal function (measured as either a 25% increase 
in serum creatinine from baseline or a 0.5 mg/dL 
increase in absolute serum creatinine value) within 
48–72h of administration of contrast material.1,2 
Various studies have reported the incidence of 
CIN to be between 2% and 30%, depending on 
the de� nition of CIN.2–4 However, it has been 
associated with worsening outcome causing long 
term morbidity and increased mortality, prolonged 
hospitalization, requirement for dialysis adding to 
increasing � nancial burden on health resources.6

The incidence of CIN in high-risk patients 
undergoing PCI has been reported to vary from 
10% to 20%.7 In India more than 3.5 lac PCI are 
being done every year;8 the number of percutaneous 

Introduction

Contrast media is been increasingly used for 
diagnostic and therapeutic interventions for 
structural delineations. The use of intravascular 
contrast media has revolutionized the � eld of 
interventional cardiology with increasing number of 
procedures being now been done by percutaneous 
route. One of the serious adverse effect of 
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Coronary Intervention has been increasing every 
year and more complex cases are now being treated 
with PCI. This study was conducted to detect the 
incidence of CIN post PCI and to identify the risk 
factors for developing CIN in patients attending a 
tertiary care institute in western India.

Materials and Methods

Study population

A total of 636 patients who underwent PCI from 
January 2017 to December 2018 were evaluated. 
One hundred and sixteen patients were excluded 
from the study due either due acute renal failure, 
preexisting severe CKD on hemodialysis or other 
exclusion criteria of hypotension or nonavailability 
of follow up data of serum creatinine. Therefore, 
a total of 520 patients who underwent elective or 
emergency coronary interventional procedure 
were evaluated in our study. All patients received 
evidence based standard pre and post procedural 
care as per standard guidelines. Institutional ethics 
committee approval was obtained prior to the 
study and informed written consent for PCI and for 
the CIN study was taken from all patients. 

Study Protocol

Radial route was the most commonly used 
vascular access technique. Patients received a bolus 
100 IU/kg of heparin before the PCI procedure 
started and further anticoagulation was given as 
warranted based on the Activated Clotting Time 
(ACT). Standard care like appropriate hydration pre 
and post procedure, withholding nephrotoxic drugs 

were taken as per guidelines. CAG was performed 
in the Cardiac Catheterization Laboratory by 
Experienced Interventional Cardiologist using the 
Philips FD10 equipment. Tri-iodinated nonionic 
water-soluble radiocontrast (Omnipaque™, 
IOHEXOL, GE Healthcare) was used with iodine 
content is 350 mg/L, osmolality is 780 mOsm/kg 
H

2
O) The absolute volume of contrast media was 

recorded for each PCI. Laboratory investigations 
including pre- and postprocedural serum creatinine 
at 24, 48 and 72 hours post procedure, blood 
glucose, and baseline hemoglobin were collected. 
Serum creatinine was measured by Jaffe’s reaction 
method in automatic biochemistry analyzer. If a 
patient developed CIN, patient was treated by 
medical management or by dialysis based on 
consultation with nephrologist. Contrast-induced 
nephropathy was de� ned as an increase of >25% 
or >0.5 mg/dl in pre-PCI serum creatinine at or 
after 48 h after PCI according to the Acute Kidney 
Injury Network (AKIN) de� nition.1,2 Myocardial 
infarction, hypertension, hypotension, diabetes, 
Chronic kidney disease, and cardiogenic shock, 
were de� ned as per standard de� nitions.

Results and Analysis

Out of 520 patients who were evaluated in the 
study 67(12.88%) developed Contrast induced 
Nephropathy. Baseline demographics of the study 
population who developed CIN vs. those who 
did not develop CIN are presented in Table 1 and 
clinical characteristics of both are presented in 
Table 2.

Table 1: Baseline demographics and clinical characteristics. 

Characteristics CIN group(n=67) No CIN group(n=453) P value (significant if <0.05)

Age(in years) 61±17 63±19 0.415

Elderly (>70 yrs age) 14 (21%) 36(8%) <0.001

Male sex 45(67.16%) 280(61.81%) 0.399

Smoker 28(41.79%) 240(52.98%) 0.087

Table 2: Evaluation of Risk factors and predictors for development of CIN.

Characteristics CIN group(n=67) No CIN group(n=453) P value (significant if <0.05)

Diabetes Mellitus 52(77.61%) 223(49.22%) <0.001

Hypertension 44(65.67%) 253(55.84%) 0.095

Dyslipidemia 48(71.64%) 265(58.49%) 0.04

Anemia 48(71.64%) 236(52.09%) 0.002

LV Dysfunction 31(46.26%) 185(40.83%) 0.4

STEMI 18(26.86%) 108(23.84) 0.38

NSTEMI/Unstable Angina 49(73.13%) 345(76.15%) 0.59

Multivessel PCI 47(70.14%) 35(52.23) 0.006

S. Creatnine 1.34(±0.16) 0.86(±0.11) <0.001

Contrast volume 178(±42) 142(±38) <0.001
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Total of 50 patients >70 yrs were enrolled in the 
study. 14 patients among them developed CIN 28% 
vs 11.27% in patients less than 70 yrs of age, which 
was signi� cant at p <0.001. (Table 1)

No statistical signi� cance was found to be related 
to gender (p=0.399) and smoking status (p=0.087).

We evaluated the presence of CIN in presence 
and absence of established risk factors for the 
same (Table 2). Among 275 patients with Diabetes 
mellitus 52 developed CIN, 18.90% vs 6.12% in non 
diabetic group, p<0.001 which was statistically 
signi� cant.

Total number of hypertensive patients were 297 
out of which 45 developed CIN 15.15% vs 9.86 among 
non hypertensives, p 0.07 which was not statistically 
signi� cant. The nature of ACS (STEMI, NSTEMI or 
UA) was not associated with development of CIN. 
Among 284 patients with anemia 48 developed 
CIN 16.9% vs 8.05 in non anemic group p = 0.002 
which was highly signi� cant. No statistically 
signi� cant difference was found in patients with 
dyslipidemia and LV dysfunction with respect to 
developing CIN. The baseline serum creatinine in 
patients who developed CIN was raised 1.34±0.16 
vs 0.86±0.11, p <0.001 which was highly signi� cant. 
Also volume of contrast used and a Multivessel PCI 
procedure was a risk factor for development of CIN 
which was statistically signi� cant between both the 
groups. Volume of contrast used in patients who 
developed CIN was mean of 170 ml compared to 
140 ml in those who didn’t develop CIN(p<0.001)

Discussion

Contrast induced nephropathy is the third leading 
cause of renal dysfunction and is associated with 
increased morbidity, mortality and increased 
duration of hospitalization.9 Also it is a major 
complication faced after coronary intervention 
procedures and its incidence is on the rise due 
to increasing number of complex coronary 
interventions being performed each year due 
to associated comorbidites and more volume of 
contrast being used with these complex procedures. 

The incidence of contrast induced nephropathy 
in our study was 12.88% which was consistent with 
earlier studies showing an incidence of 10-20%.6,10 
Compared to some previous studies where the 
incidence of CIN was upto 20%11 in our study it 
was not as high as patients with conditions like 
cardiogenic shock and CKD were excluded who 
already are at higher risk of developing CIN. 
Female gender was shown to be more at risk for 

developing CIN in study by Iakovou et al.12 but 
in our study there was no statistically signi� cant 
difference related to gender with respect to 
development of CIN.

Only 1 patient (0.19%) developed CIN severe 
enough to undergo renal replacement therapy which 
was much lower as compared to previous studies by 
Mokadam et al.13 and King SB et al.14 which showed 
0.3–4% patients needing hemodialysis, this could 
be related to the exclusion criteria of removing 
patients with CKD, hypotension, and appropriate 
measures like pre procedural hydration, avoiding 
nephrotoxic drugs etc. Elderly population have been 
considered to be more at risk for developing CIN in 
prev studies7,15,16 and similar outcomes were noted 
in our study, with 28% of those above 70 years of 
age developing CIN(p<0.001). Increased incidence 
of CIN in elderly may be due to reduction in GFR 
as well as Multivessel disease, increased contrast 
volume needed and other existing comorbidities.17

Diabetes Mellitus has been found to be a risk 
factor for developing CIN in studies by Lautin 
et al.18 and Mc Collough et al.19 and in our study 
similar result was found, incidence of CIN in 
diabetics was 18.90% vs 6.12% in non diabetic 
group, p<0.001. Nikolsky et al.11 reported that 
lower baseline hematocrit was an independent 
predictor of contrast-induced nephropathy, each 
3% decrease in baseline hematocrit resulted in 
signi� cant increase in the odds of contrast-induced 
nephropathy in patients with and without chronic 
kidney disease. Among 284 patients with anemia 
48 developed CIN 16.9% vs 8.05 in non anemic 
group p = 0.002 which was highly signi� cant and 
correlated with earlier study results. Baseline 
serum creatinine was found to be raised in patients 
who developed CIN which co related with previous 
studies by Davidson et al. and McCullough et al.19,20 

In a series of 7,586 patients undergoing cardiac 
catheterization, Rihal et al.21 found a low risk (2.4%) 
of CIN in patients with normal renal function, but 
a high risk (30.6%) in those with serum creatinine 
levels ≥ 3.0 mg/dl. Volume of contrast used and 
Multivesssel PCI was found to be associated 
with development of CIN which correlated with 
previous studies by McCullough et al.19 found 
that 100 ml contrast medium was the cutoff dose 
below which there was no CIN requiring dialysis 
undergoing coronary angiography. Hence 
limiting the amount of contrast used will help in 
preventing incidence of CIN. Previous studies 
have shown Hypertension to be a risk factor for 
developing CIN22–24 but in our study incidence 
of CIN was not found to be statistically higher in 
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hypertensives (p=0.09). Previous studies have 
shown dyslipidemia to be associated with CIN 
and study by had shown LV dysfunction to be 
associated with CIN but in our study they were not 
found to be statistically signi� cant.

Because CIN is mostly a preventable complication 
it is important to identify the risk factors and 
predictors for development of CIN. Several risk 
prediction models have been previously proposed. 
The Mehran scoring system requires clinical, 
laboratory and procedural data. We tried to correlate 
our data to established risk factors to evaluate 
the risk predictors at our centre. Identi� cation 
of the risk factors for the CIN in our study will 
help to identify risk group for development of 
CIN. Prevention of CIN would help to reduce the 
mortality, duration of hospitalization and need for 
renal replacement therapy.

Study Limitations

As per de� nition of CIN the rise in creatinine would 
occur by 48–72 hours which was also measured 
in this study. However, late rise in creatinine due 
to CIN could not be ruled out and some patients 
of renal dysfunction may be missed in the study. 
A long term follow up of patients would be needed 
to see the late consequences of CIN which was not 
done in this study so, the over all effect of CIN on 
morbitdity and mortality was not studied. Patients 
with preexisting CKD were not included in the 
study so the effect of contrast media on worsening 
of renal function couldnot be studied. Other 
reasons could also contribute to renal dysfunction 
like ischemia, hypotension atheroembolism which 
could not be differentiated and all the patients who 
developed CIN may not be due to contrast media 
alone. The de� nition of CIN while being based on 
creatinine value, creatinine levels are not an accurate 
indicator for renal dysfunction. Cystatin C is a more 
accurate marker for GFR25 and for evaluating renal 
injury following contrast administration which was 
not measured here.

Conclusions

Development of CIN is a known complication 
of PCI and can be mostly prevented if patients 
with risk factors are identi� ed and treated based 
on guideline based recommendations. Elderly 
age, patients with preexisting renal dysfunction, 
diabetes mellitus, anemia are at increased risk 
for developing CIN and should be treated with 
measures like pre hydration and limiting volume 
of contrast to as low as possible.
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