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ABSTRACT 
 

Aim: To compare the incidence and severity of contrast-induced nephropathy (CIN) in patients who underwent percutaneous 
coronary intervention at tertiary care hospital of Pakistan.  
Study design: Prospective analytic cross-sectional study. 
Place and duration of study: Department of Cardiology of a Tertiary Cardiac Care Center of Pakistan from 1st April 2022 to 30th 
September 2022. 
Methodology: Two hundred and fifty patients of coronary artery disease older than 18 years irrespective of gender were 
enrolled using non-probability consecutive sampling technique. The patients were divided into two groups; diabetic and non-
diabetic, who received a contrast medium during the procedure. 
Results: Thirty seven (14.66%) patients were diagnosed with CIN after percutaneous coronary intervention. Patients with 
diabetes 25(69%) were more prone to develop CIN compared with non-diabetic patients 12(31%). Also, patients with diabetes 
have significantly high levels of post procedure creatinine levels compared with the non-diabetic patients. 
Practical Implication: it is cleared from the body by glomerular filtration. The mechanism of CIN is dependent on the medullary 
ischemia, oxidative stress and tubular cell toxicity. 
Conclusion: Contrast-induced nephropathy is a common complication following percutaneous coronary intervention and is more 
prevalent in diabetic patients. However, none of the patients require hemodialysis. 
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INTRODUCTION 
 

Coronary artery disease (CAD) is a global health burden and is 
responsible for causing 20 million deaths in 2020. Daily, thousands 
of people with myocardial ischemia and infarction are admitted to 
healthcare facilities, and these patients undergo various diagnostic 
approaches to identify the pathogenesis and severity of the 
disease1,2. Medical resources, diagnosis, and treatment must 
improve in developing countries. There are limited resources: 
access to medical and health resources; knowledge about disease; 
awareness, trainings, and awareness about health20,21,22,23,24,25. 

Percutaneous coronary intervention is considered the widely 
used therapeutic approach for CAD; it involves using a contrast 
medium to visualize the coronary arteries better and used to open 
clogged arteries3. However, in rare cases, the contrast medium is 
responsible for causing adverse reactions, including reduced renal 
functions4. Referring to the use of contrast medium in diagnostic 
and therapeutic approaches, the presence of pathological 
conditions including diabetes, cardiac or renal insufficiency and old 
age of patients are linked with the pathogenesis of contrast-
induced nephropathy (CIN)5. CIN is a prevalent complication and is 
defined as the defacement of renal functions characterized by 
elevated plasma creatinine levels, i.e., 25% higher than the 
baseline levels. This complication has an adverse effect on renal 
physiology and results in its dysfunction. The prevalence of CIN 
varies and usually ranges from 0 to 50% depending on the 
patient's health status and the presence or absence of the patient 
and contrast-related risk factors6. 

The symptom of CIN appears after the 10 to 24 hours of 
contrast medium administration; the therapeutic approaches 
suggested for CIN are limited and require supportive care and 
dialysis. That is why it is essential to screen patients with high risk 
for CIN and to use suitable preventive regimens which surely play 
a vital role in limiting the incidence of CIN7. Patients with CAD are 
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known to have hemodynamic instability, neuroendocrine secretion, 
and have profound inflammatory responses. Use of contrast agent 
in these patients can result in the increased secretion of 
endothelin, adenosine, and angiotensin. Increased levels of nitric 
oxide and prostacyclin can cause vasoconstriction in renal medulla 
resulting in ischemia response8. This response can damage renal 
tubules, and can start to produce reactive oxygen species (ROS), 
and lipid peroxidation of biofilms in kidneys, eventually resulting in 
the pathogenesis of CIN. Various studies have identified that 
cardiac insufficiency is responsible for the activation of the renin-
angiotensin system and causes variation in endocrine factors 
resulting in the increased vasoconstriction due to endothelin and 
reduction in the prostaglandin release. This mechanism causes an 
imbalance in the renal vasoconstriction and leads to the 
pathogenesis of CIN7,9. 

 

MATERIALS AND METHODS 
 

The given cross-sectional study was conducted at a Tertiary 
Cardiac care center Pakistan. A total of 250 patients with coronary 
artery disease admitted between April 2022 and September 2022 
who met the inclusion criteria were included in this study. Sample 
size was calculated by using CDC Epi Info calculator, as the 
prevalence of CIN is 0.3%-2.6% in general population10. All 
patients older than 18 years regardless of age and patients without 
a prior history of percutaneous coronary intervention were 
included. Pregnant women, patients who were allergic to contrast 
medium, diagnosed with kidney disease and patients who were not 
willing to fill the consent form were excluded. 

Study was conducted after approval of the Institutional 
Ethical Review Board. A pre-designed questionnaire was used to 
record the demographic data, medical history, history of drugs 
patients were receiving previously, vital signs, and hematological 
analysis. The patients were divided into two groups. Group: A 
includes diabetic patients with coronary artery disease and Group: 
B consists of those with coronary artery disease with normal blood 
glucose levels (non-diabetic). The diagnosis of coronary artery 
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disease was made by assessing patient′s clinical symptoms, 
including chest pain, change in electrocardiogram, and 
biochemical analysis of cardiac enzymes. 

100-200ml of non-ionic contrast medium (Iohexol) was 
administered to all patients before the procedure. Serum creatinine 
levels, body mass index (BMI), hematocrit value, cholesterol and 
glomerular filtration rate were recorded before and after 48 hours 
of the procedure. To avoid pre and post-procedure dehydration, 
dextrose normal saline was given to all patients at the rate of 
1ml/kg/hr pre-procedure as well as post procedure. CIN was 
identified in patients by increased serum creatinine levels, 44.2 
µmol/L, after 48 hours of the procedure. Statistical analysis was 
performed using student t-test by SPSS VR 28. P-value ≤0.05 was 
considered statistically significant at 95% Cl and 5% margin of 
error. 
 

RESULTS 
 

The mean age of study participants was 54.4±12 years, and the 
number of male participants 128(51.2%) were more than the 
female participants 122(48.8%) [Table 1]. A significant raise in 
serum creatinine levels after the 48h of procedure was observed 
compared between diabetic and non-diabetic patients via standard 
t-test where P-value was <0.001 (Table 2). Table 3 suggests that 
the prevalence of CIN tends to increase with age with the highest 
percentage of individuals with CIN being in the 61-70 age groups. 
After the percutaneous coronary intervention, 37(14.66%) of study 
participants were diagnosed with CIN (Fig. 1). Of these patients, 
25 (69%) were diabetic and 12(31%). However, the study data 
suggested that the incidence of CIN was higher in patients with 
diabetes (Fig. 2). 
 
Table 1: Baseline characteristics of the study participants 

Variables No. (%) 

Age (year) 54.4±12 

Male 128 (51.2%) 

Female 122 (48.8%) 

Systolic Blood Pressure (mm of Hg) 126±3.9 

Baseline creatinine (mg/dL) 1.11±0.06 

Acute coronary syndrome 85 (34%) 

 
Table 2: Creatinine level of the study participants 

 Diabetics Non-diabetics p-value 

Creatinine pre-PCI 
(mg/dl ) 

1.05±0.33 1.03± 0.21 0.001 

Creatinine post-PCI 
(mg/dl ) 

1.03±0.22 1.10±0.44 0.001 

 
Table 3: Age distribution of study participants (n=14) 

Age (years) Frequency CIN 

20-29 5 (2%) 0% 

30-39 25 (10%) 5.5% 

40-49 52(21%) 8.5% 

50-59 70 (28%) 10.6% 

60-69 80 (32%) 10.9% 

70 20 (6%) 16.6% 

 
Fig. 1: Incidence of CIN in patients who underwent percutaneous coronary 
intervention. 

 

Fig. 2: Incidence of CIN, among diabetic and non-diabetic patients 

 
 
DISCUSSION 
 

The present study aimed to assess the prevalence of CIN in 
patients who underwent percutaneous coronary intervention at the 
Cardiology Department at Armed Forces of Institute of Cardiology 
and National Institute of Heart Diseases. After the percutaneous 
coronary intervention, CIN is considered the third prevalent cause 
of acute kidney injury12. It is difficult to identify the exact prevalence 
of CIN, as different studies have considered different definitions 
and parameters for CIN, the type and dosage of contrast medium, 
and preventive measures. A study by Ikramullah et al13 reported a 
10% incidence of CIN in patients undergoing percutaneous 
coronary intervention at a Tertiary Care Hospital. Similar results 
were found in a study conducted by Mehran et al14, which included 
8600 patients in the study and identified that 13% had developed 
CIN. Another study conducted by Weisbord et al15 identified 13.7% 
cases with CIN in their research. The present study showed similar 
results. However, the difference might be due to the use of 
different contrast mediums or including patients with acute 
coronary syndrome, which is considered a risk factor for the 
pathogenesis of CIN. 

The study also identified that, patients of advanced age are 
at higher risk for developing CIN. Patients under 40 years have 5% 
chance of developing CIN, while patients with age above 60 years 
have 10 to 15% chance of developing CIN. Similar results were 
found in a study conducted by Takagi et al16. Previous studies 
reported that the female gender is more prone to developing CIN17; 
however, in the present study, we did not observe this as the male 
gender was dominant. Patients of the present study did not need 
hemodialysis after the pathogenesis of CIN as none of the patients 
had end-stage kidney disease. The current study also revealed 
that the incidence of CIN is higher in diabetic patients than in 
patients having no diabetes. The results of the present study are 
similar to the results of the Rihal research, reporting the incidence 
of CIN among diabetic patients as 21.8% and among patients with 
normal blood glucose levels as 6.8%. A study done by Lautin et 
al18 also showed an increased incidence of CIN among diabetic 
patients. Retrospective study conducted by Mayo Clinic suggested 
that diabetic patients are more prone to develop CIN19. 

The reason for that is diabetes, which is responsible for 
damaging renal vessels, making them stiff and reducing kidney 
function. After the administration of contrast medium, it is 
separated in the body by intravascular and extracellular fluids. 
Under physiological conditions it is cleared from the body by 
glomerular filtration. The mechanism of CIN is dependent on the 
medullary ischemia, oxidative stress and tubular cell toxicity. 
However, the pathogenesis of CIN in each patient is still not 
understood20. 
Limitations of study: The present study has some limitations 
such as; the sample size being small, being a single cantered 
study and the study was conducted for a short period of time, that’s 
why it′s results cannot be generalized on population. 
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CONCLUSION 
 

Contrast-induced nephropathy is a prevalent finding after 
percutaneous coronary intervention, and its incidence is more in 
patients with advanced age, coronary artery disease and diabetes. 
Appropriate measures are needed to reduce the risk of this 
complication. 
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