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ABSTRACT 
 

Background: CIN is an important cause of morbidity and mortality post cardiac procedures. Renal 
derangement and diabetes being the most important risk factors. Multifactorial causation of the 
disorder led us to study the risk factors associated with CIN. 
Methods: All patients who underwent cardiac procedures between March 2019 and March 2020 
were screened for CIN and included in the study. Out of the 3192 patients screened 99 patients 
were diagnosed with CIN. Parameters such as diabetes mellitus, hypertension, CKD, anemia, 
duration of hospital stay, cardiogenic shock, number of stents, amount and type of contrast, 
Ejection Fraction, creatinine clearance before and after the procedure, concomitant nephrotoxic 
drugs were also recorded.   
Results: Ninety-nine patients developed CIN amounting to 3% of the total procedures, 11% 
expired, 18% required dialysis, average creatinine clearance before the procedure was 53.15 
ml/min/1.73 m2 and post procedure it was 29.16 ml/min/1.73 m2, 51.5% of cases had creatinine 
clearance prior to procedure <60 ml/min/1.73 m2, 60.6% were diabetic, 81.8% were hypertensive, 
30.3% were anaemic, 15% had heart failure, 33% required ventilatory assistance, average 
haemoglobin level was 11.83 mg/dl, 33% received iso-osmolar contrast and 45% had EF of 35% or 
less. 
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Conclusions: CIN has a multifactorial causation most common being prior renal derangement and 
diabetes mellitus. This is one of a kind study in this part of country among cardiac patients. Newer 
biomarkers of kidney injury could also be studied in future.  
 

 

Keywords: Contrast Induced Nephropathy (CIN); diabetes mellitus; kidney disease. 
 

1. INTRODUCTION 
 

Contrast induced nephropathy is defined as rise 
of serum creatinine >0.5 mg/dl from baseline or 
>25% rise in absolute value 2-3 days after 
contrast injection in the absence of other causes 
of acute kidney injury [1]. It is associated with 
significant mortality and morbidity after invasive 
cardiac procedures. Incidence of CIN varies from 
1% to 6% in general population depending on 
certain risk factors the most important being 
baseline renal function and diabetes mellitus [2]. 
Other risk factors include advanced age, 
anaemia, left ventricular dysfunction, volume of 
contrast agent used, low serum albumin, 
dehydration, hypotension and concomitant use of 
nephrotoxins. It has multifactorial 
pathophysiology including cytotoxicity, 
disturbances in intrarenal haemodynamics, 
apoptosis and immune mechanisms. Hydration 
prior to contrast administration has been shown 
to reduce CIN incidence by promoting diuresis 
and avoiding hypotension. N-acetylcysteine has 
been also recommended but the results are 
mixed [1]. Iodinated contrast agents are used for 
diagnosis and in the treatment of coronary artery 
diseases. With the increasing number of 
procedures being conducted, increased 
complexity of lesions and ageing population the 
incidence of contrast induced nephropathy is 
rising. Multiple risk factors contribute to 
development of CIN. We did this study to see the 
proportion of risk factors associated with CIN and 
its incidence. There has not been any such study 
in this part of the country previously and despite 
all preventive measures being taken patients 
were developing CIN. Therefore, a multifactorial 
assessment of association with risk factors 
needed to be done. 
 

2. MATERIALS AND METHODS 
 
3192 patients undergoing cardiac procedures 
between March 2019 and March 2020 were 
screened for change in serum creatinine 48-72 
hours after the procedure and 99 patients were 
diagnosed to have contrast induced nephropathy. 
It was a retrospective observational study. Bias 
was in recall which was addressed by electronic 
records. Parameters such as known case of 
diabetes mellitus, hypertension, chronic kidney 

disease and anaemia were noted. Diabetes was 
defined as fasting plasma glucose level of >= 
126 mg/dl [3]. Hypertension was defined as 
blood pressure >140/90 mmHg. Anaemia was 
defined as haemoglobin level less than 13 g/dl in 
men and less than 12 g/dl in women [4]. Chronic 
renal insufficiency was diagnosed as creatinine 
clearance <60 ml/min/1.73m2 by MDRD 
equation. Duration of hospital stay and 
associated cardiogenic shock were also taken 
into consideration. Heart failure was defined 
using NYHA classification. 
 

Procedural details like number of stents, number 
of steps, amount and type of dye used were 
included in the study for analysis. Patient’s 
ejection fraction was recorded on GE Vivid 7 
echo machine by eye balling technique. 
creatinine clearance before and after the 
procedure were collected. Confounding factors 
like concomitant use of nephrotoxic drugs or ACE 
inhibitor use was recorded. All patients 
underwent pre procedural hydration with 
intravenous normal saline according to ejection 
fraction. Statins were used as recommended for 
the patients. Retrospective analysis of records 
and data was done. Objective of the study was to 
observe the association of various risk factors 
with CIN. Prior deranged creatinine was 
hypothesized to be an important risk factor. 
 

Statistical analysis was done using Microsoft 
Excel 365 (Microsoft office 365 edition, Microsoft, 
Redmond, Washington, U.S.). 
 

3. RESULTS 
 

Out of 3192 patients who underwent cardiac 
intervention in 12 months from March 2019 to 
March 2020. Contrast induced nephropathy 
developed in 99 patients amounting to 3% of the 
total procedures. Most of them had undergone 
angiography followed by angioplasty if required. 
 

Females contributed 36.3% of patients who 
developed contrast induced nephropathy. Mean 
age of patients was 63.6 +/- 9 years. Of the 
patients developing CIN 11% expired and 18% 
required dialysis. Average creatinine clearance 
before the procedure was 53.15 ml/min/1.73 m2 

and post procedure it decreased to 29.16 
ml/min/1.73 m2. Iso-osmolar contrast was used in 
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33% of the cases. Average creatinine clearance 
before the procedure in those who expired was 
47.85 ml/min/1.73 m2 and post procedure it 
decreased to 25.9 ml/min/1.73 m2. Creatinine 
clearance prior to procedure <60 ml/min/1.73 m2 
was in 51.5% of cases. 
 

Among the patients who developed CIN 60.6% 
were diabetic, 81.8% were hypertensive and 
30.3% were anaemic, 15% of patients with CIN 
developed heart failure and 33% required 
ventilatory assistance. Average time to discharge 
was 12 days. 
 

Average serum albumin level was 3.34 mg/dl. 
Average haemoglobin level was 11.83 mg/dl and 
average mean BP was 91.42 mmHg. ACE 
inhibitors or concomitant nephrotoxic drugs were 
used in 6% of the patients. 
 

Among patients who developed CIN 24% 
underwent procedure in 3 or more steps whereas 
only 9% patients underwent single procedure, 
33% of patients had triple vessel disease, 48% 
had double vessel disease and 19% had single 
vessel disease, 33% patients with CIN received 
iso-osmolar contrast and the rest received low 
osmolar contrast. Multiple exposures to contrast 
media within 72 hrs was not there. Average 
amount of contrast used during the procedure 
was 180 ml and 45% of patients had EF of 35% 
or less (Table 1). 
 

4. DISCUSSION 
 

Contrast induced nephropathy is a dreaded 
complication of radiographic procedures 
requiring contrast like angiography and 
angioplasty. 3% of patients who developed CIN 
in our study required dialysis and on follow up 
had increased mortality. Deranged preoperative 
serum creatinine and diabetes were found to be 
important risk factors for developing CIN. 
Similarly, in the study by Gruberg et al patients 
who required dialysis had worse outcomes than 
those who did not. Increased baseline creatinine 
and renal failure developing after the procedure 
requiring dialysis are associated with increased 
in hospital and long-term mortality [5,6]. Patients 
developing CIN had longer hospital stay also. 
 

In our study, CIN was found to be more common 
in elderly, diabetics and hypertensives. 
McCollough et al also concluded that AKI 
developed after coronary intervention was 
associated with increased mortality and patient’s 
risk of CIN can be predicted by patient’s 
creatinine clearance, diabetic status and amount 

of contrast used [7,8]. Mehran et al devised a risk 
score for CIN which included patient related 
characteristics like age >75 years, diabetes 
mellitus, chronic congestive heart failure, or 
admission with acute pulmonary edema, hypo-
tension, anaemia and chronic kidney disease 
and procedure-related characteristics like the use 
of elective IABP or increasing volumes of 
contrast media [9,10]. They assigned a weighted 
integer to each variable to make up a cumulative 
score so as to divide patients into low risk with a 
score of 5 and high risk with a score of 16. 
 
Dangas et al. found that decreased eGFRs, 
periprocedural hypotension, higher contrast 
media volumes, lower baseline haematocrit, 
diabetes, pulmonary edema, intra-aortic balloon 
pump use and left ventricular ejection fraction 
<40% were the most significant predictors of CIN 
in patients with CKD [11]. In our study also 
patients with shock, higher contrast media use, 
anaemia, heart failure and low ejection fraction 
were associated with CIN in patients undergoing 
cardiac procedures. Evola et al had a statistically 
insignificant correlation between number of sick 
vessels and risk of CIN [12]. In our study also 
majority of patients with CIN had multivessel 
disease and only 6% underwent primary 
angioplasty. In the study by Caspi et al also 
incidence of CIN was similar in those undergoing 
primary PCI and no PCI [13]. 

 
Iakovou Ioannis, et al. studied the impact of 
gender on the incidence and outcome of 
contrast-induced nephropathy after percutaneous 
coronary intervention and found that female 
gender was an independent predictor of CIN 
development [14]. In our study 36.3% patients 
who developed CIN were females. CS Rihal et 
al. found the overall incidence of AKI after PCI to 
be low and diabetics to have higher incidence 
than non-diabetics [15]. Similarly, in our study 
also 60.6% of patients who developed CIN were 
diabetics. Toprak et al also supported the fact 
that diabetics were at higher risk of CIN than pre 
diabetics [16]. 

 
Post renal transplant and use of nephrotoxic 
drugs was also associated with increased 
incidence of CIN and intravenous hydration 
prophylaxis was associated with lower incidence 
in the study by TS Ahuja et al. [17] We also had 
increased incidence of CIN in patients on 
concomitant nephrotoxic drugs and lower 
incidence due to prophylactic intravenous 
hydration. 
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Table 1. Summary of study 
 

Mean Age 
Average Creatinine clearance before procedure 

62.36 years 
53.15 ml/min/1.73m2 

Average Creatinine clearance after procedure 29.16 ml/min/1.73m2 
underwent procedure in 3 or more steps 24% 
underwent single procedure 9% 
Average amount of contrast 180 ml 
Patients having EF of 35% or less 45% 
Patients having diabetes mellitus 60.6% 
Patients having Hypertension 81.8% 
Patients with prior creatinine clearance <60 ml/min/1.73m2 51.5% 

 
Ours was a retrograde observational study so 
potential recall and recording bias was there. 
Being a government hospital, novel renal 
biomarkers being expensive, could not be tested. 
The results can be generalised to cardiac 
patients undergoing cardiac procedures. Our 
study confirmed the multifactorial risk factors for 
causation of CIN we also considered number of 
vessels involved and number of steps during the 
cardiac procedure. 
 

5. CONCLUSION 
 
Contrast induced nephropathy is a serious 
complication post cardiac procedures with pre 
procedure deranged renal status and diabetes 
being important predictors [18]. Shock, volume 
and type of contrast used, hypertension, anemia 
and ejection fraction being other parameters of 
predicting CIN. 
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