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Abstract 

Background: Urinary albumin excretion is recognized as an early marker of renal dysfunction and has been 

associated with adverse renal outcomes following percutaneous coronary intervention in patients with acute 

coronary syndrome. Objective: The purpose of this present study was to assess the development of 

contrast-induced nephropathy among patients with acute coronary syndrome undergoing percutaneous 

coronary intervention. Methodology: This cross-sectional analytical study was conducted in the Department 

of Cardiology at the National Heart Foundation Hospital and Research Institute (NHFH & RI), Dhaka, from 

August 2021 to July 2023. A total of 164 consecutive acute coronary syndrome patients undergoing 

percutaneous coronary intervention were enrolled and categorized into two groups based on urinary albumin 

excretion: microalbuminuria and normoalbuminuria. Microalbuminuria (MA) was defined as a urinary 

albumin-to-creatinine ratio (uACR) of 30–300 mg/g in a random spot urine sample. The relationship 

between pre-procedural microalbuminuria and the occurrence of contrast-induced nephropathy was 

further assessed using receiver operating characteristic (ROC) curve analysis. Results: Among the 164 

patients, 67 (41%) had microalbuminuria and 97 (59%) had normoalbuminuria. The mean uACR was 

significantly higher in the microalbuminuria group (73.75 ± 5.6 mg/g) compared to the normoalbuminuria 

group (16.24 ± 6.43 mg/g). contrast-induced nephropathy developed in 24 patients (36%) in the 

microalbuminuria group, whereas only 15 patients (16%) in the normoalbuminuria group experienced 

contrast-induced nephropathy. ROC curve analysis identified a uACR threshold of 223.17 mg/g as the 

optimal cut-off for predicting contrast-induced nephropathy, with the best balance of sensitivity and 

specificity. Conclusion: In conclusion, pre-procedural microalbuminuria is significantly associated with an 

increased risk of contrast-induced nephropathy in acute coronary syndrome patients undergoing 

percutaneous coronary intervention. [Bangladesh Journal of Infectious Diseases, June 2025;12(1):134-140] 
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Introduction 

Despite substantial progress in interventional 

cardiology, in-hospital mortality following primary 

percutaneous coronary intervention remains higher 

among patients presenting with certain subtypes of 

ST-elevation myocardial infarction¹. Several 

clinical predictors of in-hospital mortality in acute 

coronary syndrome patients have been identified, 

including elevated Killip class, low systolic blood 

pressure, tachycardia, cardiac arrest at presentation, 

advanced age, prior myocardial infarction (MI) or 

heart failure, peripheral arterial disease, chronic 

kidney disease (CKD), and raised baseline serum 

creatinine levels2. 

Urinary albumin excretion has emerged as one of 

the earliest markers of renal injury, reflecting 

underlying endothelial dysfunction and increased 

glomerular permeability. Importantly, albuminuria 

is independently associated with both short- and 

long-term adverse cardiovascular outcomes in the 

general population, irrespective of the presence of 

hypertension or diabetes3-4. Acute changes in 

albuminuria have been reported in acute coronary 

syndrome patients, with peak urinary albumin 

levels occurring on the first day of the event5. 

Several comorbid conditions, such as obesity, 

diabetes, and dyslipidemia—which themselves 

correlate strongly with coronary artery disease—are 

closely linked to the occurrence of albuminuria6. 

Multiple studies have also demonstrated a 

significant association between microalbuminuria 

and increased mortality following acute coronary 

syndrome, including in patients undergoing primary 

percutaneous coronary intervention7-8. 

Another major complication in this setting is 

contrast-induced nephropathy, which remains the 

third leading cause of hospital-acquired acute 

kidney injury. contrast-induced nephropathy is 

associated with higher risks of myocardial 

infarction, need for dialysis, longer hospital stays, 

increased healthcare costs, and mortality9-10. Even 

minimal rises in serum creatinine following contrast 

exposure have been linked to adverse outcomes, 

underscoring why contrast-induced nephropathy 

prevention and prediction have become global 

healthcare priorities. 

Contrast-induced nephropathy is particularly 

relevant among acute coronary syndrome patients 

undergoing PCI, as these patients frequently present 

with hemodynamic instability, high thrombotic 

burden, and reduced renal perfusion. Studies have 

shown that contrast-induced nephropathy occurs 

more often in acute coronary syndrome patients 

undergoing urgent PCI compared to stable 

outpatients, partly because prophylactic measures 

like hydration protocols are more challenging in 

emergency settings11-12. 

The incidence of contrast-induced nephropathy 

varies according to patient population and clinical 

context. In low-risk outpatients undergoing routine 

radiological imaging with iodinated contrast media, 

incidence rates are generally less than 5.0% cases13-

14. However, the risk rises substantially to 10.0% to 

15.0% in patients undergoing coronary 

angiography15-16. Among high-risk acute coronary 

syndrome patients undergoing primary 

percutaneous coronary intervention, reported 

contrast-induced nephropathy rates range widely 

from 12.0% to 46.0% cases17-18. While the overall 

incidence of contrast-induced nephropathy has 

declined in recent years due to improved awareness, 

better prophylactic strategies, and the use of newer 

contrast media with lower nephrotoxicity, it remains 

a significant complication19. 

Several risk factors for contrast-induced 

nephropathy development have been identified, 

even in patients without known preexisting kidney 

disease. These include hemodynamic compromise, 

thromboembolic events, and adverse drug 

interactions. The type, volume, and osmolarity of 

contrast media, as well as the adequacy of 

preventive measures, also play critical roles17. High 

doses of iodinated contrast media are often 

necessary during PCI, increasing the risk of renal 

injury despite the generally good tolerance of 

modern contrast agents13. 

Traditional predictors of contrast-induced 

nephropathy include low estimated glomerular 

filtration rate (eGFR), advanced age, diabetes 

mellitus, and volume depletion15. Baseline renal 

impairment, indicated by elevated serum creatinine 

or reduced eGFR, is consistently recognized as one 

of the strongest independent predictors19. 

Albuminuria has gained recognition as an important 

biomarker, not only for acute kidney injury (AKI) 

during the early phase11, but also in the chronic 

setting, where it plays a central role in the 

definition, staging, and prognosis of chronic kidney 

disease13. However, whether albuminuria 

specifically predicts non-recovery after contrast-

induced nephropathy remains less clearly 

established. 

Overall, contrast-induced nephropathy in acute 

coronary syndrome patients post-PCI is a 

multifactorial complication that can occur even in 

individuals with preserved baseline renal function. 
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While its clinical course may be relatively benign in 

patients with normal renal reserve, contrast-induced 

nephropathy is often associated with worse in-

hospital outcomes and increased long-term risks, 

including chronic renal impairment and mortality. 

Consequently, risk stratification, early identification 

of susceptible patients, and implementation of 

preventive measures remain essential in clinical 

practice to mitigate contrast-induced nephropathy-

related morbidity and mortality. The purpose of this 

present study was to assess the development of 

contrast-induced nephropathy among patients with 

acute coronary syndrome undergoing percutaneous 

coronary intervention. 

Methodology 

Study Settings and Population: This cross-

sectional analytical study was conducted in the 

Department of Cardiology at the National Heart 

Foundation Hospital and Research Institute 

(NHFH&RI), Dhaka, Bangladesh. The study period 

spanned from August 2021 to July 2023. A total of 

164 patients of both sexes, who were admitted with 

acute coronary syndrome and underwent 

percutaneous coronary intervention (PCI), were 

included in the study through purposive sampling. 

Selection Criteria: Inclusion criteria encompassed 

all adult patients presenting with acute coronary 

syndrome who underwent percutaneous coronary 

intervention during the study period. exclusion 

criteria were acute coronary syndrome  patients 

with macroalbuminuria, acute coronary syndrome  

patients with hemodynamic instability (cardiogenic 

shock or acute left ventricular failure), Patients with 

chronic coronary syndrome undergoing PCI, 

patients with acute kidney injury or pre-existing 

chronic kidney disease, patients receiving NSAIDs 

or other nephrotoxic drugs within 48 hours before 

the procedure, Patients with severe liver 

dysfunction, malignancy, infectious diseases, 

thyroid dysfunction, or coagulation disorders, 

Patients with recent (within two weeks) exposure to 

contrast media,  

Grouping of Study Population: Based on urinary 

albumin-creatinine ratio (uACR), study subjects 

were stratified into two groups called group I 

microalbuminuria (uACR >30 mg/g, n=67) and 

group II: normoalbuminuria (uACR <30 mg/g, 

n=97). 

Study Procedure: After obtaining ethical 

clearance, eligible patients were enrolled following 

written informed consent. Baseline demographic 

information, medical history, and clinical data were 

systematically collected. All patients underwent a 

12-lead ECG on admission and echocardiographic 

evaluation within the first 24 hours. Blood samples 

were collected for High-sensitivity Troponin I (hs-

TnI), NT-proBNP, Fasting lipid profile, Complete 

blood count (CBC), and serum creatinine, sodium, 

and potassium. Estimated glomerular filtration rate 

(eGFR) was calculated using the Modification of 

Diet in Renal Disease (MDRD) formula. Urinary 

albumin was measured from a random pre-

procedural urine sample using the turbidimetric 

immunological technique with Dimension EXL 

with LM Integrated Chemistry System. The urinary 

albumin-to-creatinine ratio (uACR) was calculated 

and categorized into normoalbuminuria (<30 mg/g) 

and microalbuminuria (30–300 mg/g). All patients 

underwent coronary angiography and PCI was 

performed by an expert interventional team 

following international guidelines. The primary 

endpoint was the occurrence of contrast-induced 

nephropathy, defined as either a ≥25% relative rise 

or an absolute rise of ≥0.5 mg/dL (44 µmol/L) in 

serum creatinine measured within 48–72 hours 

post-procedure, in the absence of any alternative 

cause. 

Statistical Analysis: Data were compiled and 

analyzed using SPSS version 23.0 (IBM, USA). 

Descriptive statistics were expressed as frequency 

and percentage for categorical variables, and as 

mean ± standard deviation (SD) for continuous 

variables. Group comparisons were conducted using 

the Chi-square test for categorical data and the 

unpaired Student’s t-test for continuous data. The 

predictive performance of pre-procedural uACR for 

contrast-induced nephropathy was evaluated using 

receiver operating characteristic (ROC) curve 

analysis. Furthermore, multivariate logistic 

regression was applied to determine the 

independent association of microalbuminuria with 

the risk of contrast-induced nephropathy. A p-value 

<0.05 was considered statistically significant. 

Ethical Considerations: The study protocol was 

reviewed and approved by the Ethics Review 

Committee of NHFH & RI. Written informed 

consent was obtained from all patients or their legal 

guardians after explaining the study objectives, 

potential risks, and benefits. Participation was 

entirely voluntary, and patients retained the right to 

withdraw at any stage without justification. Strict 

measures were taken to ensure confidentiality, 

anonymity, and privacy of the study participants, 

and clinical care was not compromised by study 

participation. 
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Results 

This cross-sectional analytical study was conducted 

in the Department of Cardiology, National Heart 

Foundation Hospital and Research Institute, Dhaka, 

between August 2021 and July 2023. The primary 

objective was to evaluate the relationship between 

microalbuminuria and the development of contrast-

induced nephropathy among patients with acute 

coronary syndrome undergoing percutaneous 

coronary intervention (PCI). A total of 164 

consecutive acute coronary syndrome patients were 

included, of whom 67 had microalbuminuria and 97 

had normoalbuminuria. Patients were stratified into 

two groups: Group I (Microalbuminuria) and Group 

II (Normoalbuminuria). Receiver operating 

characteristic (ROC) curve analysis was performed 

to determine the optimal urinary albumin-to-

creatinine ratio (uACR) cutoff value for contrast-

induced nephropathy prediction.  

Table 1: Age Distribution According to 

Albuminuria Status (n = 164) 

Age Group  Group I Group II P value 

30 to 40 Years 7(36.8%) 12(63.2%)  

41 to 50 Years 17(40.5%) 25(59.5%) 0.373 

51 to 60 Years 17(33.4%) 34(66.6%)  

>60 Years 26(50.0%) 26(50.0%)  

Total 67 97  

Mean ± SD 55.5±11.7 54.4±10.7 0.514 
Group I: Microalbuminuria; Group II: Normoalbuminuria 

The majority of patients in both groups were above 

60 years of age. While the 51 to 60 years group was 

more prevalent in Group II, the mean age was 

comparable between the two groups (p > 0.05) 

(Table 1). 

Table 2: Distribution of Risk Factors by 

Albuminuria Status (n = 164) 

Risk Factors Group I Group II P value 

DM 31(46.3%) 24(24.7%) 0.004 

Hypertension 36(53.7%) 55(56.7%) 0.707 

Dyslipidemia 16(23.9%) 17(17.5%) 0.318 

Smoking 42(62.7%) 58(59.8%) 0.709 

BMI (kg/m²) 25.8±2.6 26.1±2.72 0.443 
Group I: Microalbuminuria; Group II: Normoalbuminuria; 

DM=Diabetes Mellitus 

The prevalence of diabetes mellitus was 

significantly higher in the microalbuminuria group 

(p < 0.05). Other risk factors such as hypertension, 

dyslipidemia, smoking, and BMI did not differ 

significantly between the groups (Table 2). 

Table 3: Distribution by Clinical Diagnosis (n = 

164) 

Diagnosis Group I Group II P value 

STEMI 39(58.2%) 41(42.3%)  

NSTEMI 25(37.3%) 52(53.6%) 0.115ns 

UA 3(4.5%) 4(4.1%)  
Group I: Microalbuminuria; Group II: Normoalbuminuria; ns 

= non-significant. 

The distribution of clinical presentations (STEMI, 

NSTEMI, and UA) was comparable between the 

two groups, with no statistically significant 

differences (Table 3). 

Table 4: Comparison of Biochemical Variables 

(Mean ± SD) 

Biochemical 

Variable 

Group I Group II P value 

Hemoglobin(%) 11.2±1.13 11.7±1.16 0.003 

eGFR(mL/min/ 

1.73m²) 

81.1±14.82 83.0±17.61 0.479 

NT-Pro-BNP 

(pg/mL) 

387.3±92.7 214.1±89.64 0.001 

S. Troponin I 

(ng/mL) 

29.9±14.46 30.8±14.81 0.954 

Group I: Microalbuminuria; Group II: Normoalbuminuria 

Patients in the microalbuminuria group had 

significantly lower hemoglobin levels and higher 

NT-proBNP values compared to those in the 

normoalbuminuria group (p < 0.05). Serum 

creatinine-derived eGFR and troponin I levels did 

not differ significantly between groups. 

 

Figure I: Distribution of study population by 

albuminuria status (n = 164) 

The pie chart (Figure I) illustrates that 40.9% of 

patients had uACR between 30–300 mg/g (Group I: 

Microalbuminuria), while the remaining 59.1% had 

uACR <30 mg/g (Group II: Normoalbuminuria). 
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Discussion 

In the present study, the majority of patients were 

older than 60 years, reflecting the known age-

related predisposition to coronary artery disease 

(CAD). The mean age in group I 

(microalbuminuria) was 55.53 ± 11.66 years, while 

in group II (normoalbuminuria) it was 54.38 ± 

10.71 years. These findings are consistent with the 

results reported by Ali et al13, who also observed a 

comparable mean age among patients with 

microalbuminuria. Similarly, Anwar et al16 

demonstrated that patients who developed contrast-

induced nephropathy had a significantly higher 

mean age (58.17 ± 9.20 years) compared to those 

who did not (52.32 ± 10.88 years), which parallels 

the trends observed in our study. Adetunji et al19 

also reported a mean age of 62 years in 

microalbuminuric patients, supporting the notion 

that contrast-induced nephropathy age is a crucial 

determinant in the development of 

microalbuminuria and its sequelae. In contrast, 

Meng et al20 found a statistically significant 

difference in mean age between microalbuminuric 

and normoalbuminuric groups, suggesting that age 

itself may be an independent factor. Variations in 

mean age across studies could be attributed to 

differences in geographic location, ethnicity, racial 

background, and genetic predisposition. The 

increased vulnerability of elderly individuals to 

microalbuminuria likely stems from multifactorial 

mechanisms, including age-related renal changes 

such as declining glomerular filtration rate, 

impaired tubular function, and reduced 

concentrating ability. 

Diabetes mellitus emerged as one of the strongest 

predictors of microalbuminuria in this study. 

Among patients in group I, 31 (46.3%) were 

diabetic compared to 24 (24.7%) in group II, and 

this difference was statistically significant. This 

finding aligns with prior studies, including those by 

Anwar et al16, Islam et al22, Meng et al20 and Anwar 

et al16 all of which demonstrated a strong 

association between diabetes and microalbuminuria. 

Ali et al13 highlighted the role of diabetes in the 

development of microvascular complications such 

as retinopathy and neuropathy, which in turn 

predispose to microalbuminuria and contrast-

induced nephropathy. The observed differences 

across studies may be influenced by variations in 

diet, lifestyle practices, physical activity, family 

history, and socio-cultural background. 

Hypertension is widely recognized as a major risk 

factor for chronic kidney disease (CKD). However, 

its association with microalbuminuria is more 

complex. In our study, hypertension was present in 

36 (53.7%) patients in group I and 55 (56.7%) 

patients in group II, a difference that was not 

statistically significant. Similar nonsignificant 

results were reported by Islam et al22 and Mridha et 

al23. On the other hand, Liu et al14 and Adetunji et 

al19 observed a significant association, with 

microalbuminuric patients having higher systolic 

and diastolic blood pressures compared to 

normoalbuminuric individuals. These contrasting 

findings may reflect differences in study 

populations, diagnostic thresholds, and blood 

pressure control across different cohorts. 

Dyslipidemia is another well-established 

contributor to the excess burden of CAD in South 

Asian populations. In our study, dyslipidemia was 

detected in 16 (23.9%) patients in group I and 17 

(17.5%) patients in group II, a difference that was 

not statistically significant. These results are 

consistent with those reported by Anwar et al16, 

Mridha et al23 and Siddike et al24, suggesting that 

while dyslipidemia is prevalent in CAD patients 

overall, it may not independently distinguish 

between microalbuminuric and normoalbuminuric 

subgroups. 

Obesity, often associated with metabolic syndrome, 

is also linked to microalbuminuria. In our study, 

obesity was present in 5 (13.4%) patients in group I 

compared to 13 (7.5%) in group II, but this 

difference was not statistically significant. These 

findings mirror those of Mridha et al23, Meng et 

al20, and Ali et al13, indicating that obesity may 

contribute to microalbuminuria but does not 

consistently emerge as an independent predictor in 

all populations. 

Anemia was also evaluated in this study. The mean 

hemoglobin level was 11.17 g/dl in group I 

compared to 11.73 g/dl in group II, findings that are 

in agreement with Adetunji et al19 who reported a 

higher prevalence of anemia in microalbuminuric 

patients. They suggested that this association cannot 

be solely explained by impaired renal function, but 

may be related to reduced erythropoietin 

production. Similarly, Liu et al14 identified anemia 

as an independent risk factor for contrast-induced 

nephropathy, particularly in patients with 

microalbuminuria. 

Renal function, assessed by estimated glomerular 

filtration rate (eGFR), was also comparable 

between the two groups in our study. The mean 

eGFR was 81.11 ± 14.82 ml/min/1.73 m² in group I 

and 82.98 ± 17.61 ml/min/1.73 m² in group II, with 

no significant difference. These findings are in line 



Post PCI Outcomes to Renal Status of CIN Patients in ACS       Bhuiyan et al 

Bangladesh J Infect Dis  139               June 2025│ Volume 12│Number 1 

with those reported by Anwar et al16. In contrast, 

Adetunji et al19 and Meng et al20 found significant 

differences between the groups, suggesting that 

eGFR decline may not uniformly correlate with 

microalbuminuria across populations. 

Finally, NT-proBNP, a marker of cardiac stress, 

showed a significant association with micro-

albuminuria in our study. The mean NT-proBNP 

level in group I was 387.31 ± 92.72 pg/ml 

compared to 214.14 ± 89.64 pg/ml in group II, a 

statistically significant difference. This finding is 

supported by Mridha et al23, who reported higher 

NT-proBNP levels in diabetic patients with vascular 

complications and microalbuminuria, and by 

Siddike et al24, who also established a positive 

association. While the exact mechanism remains 

unclear, NT-proBNP may reflect the combined 

burden of cardiac dysfunction and renal 

microvascular damage in these patients. 

Conclusion 

In conclusion, the study analyzed the distribution of 

albuminuria status among patients, revealing that 

microalbuminuria was significantly associated with 

a higher prevalence of diabetes mellitus and notable 

differences in biochemical variables such as 

hemoglobin and NT-proBNP levels. Despite age 

distributions being comparable and no significant 

differences in clinical diagnoses between the 

groups, these findings highlight the importance of 

monitoring kidney function and associated risk 

factors in cardiovascular contexts. Overall, this 

research underscores the relevance of albuminuria 

as a critical indicator in managing patients at risk 

for cardiac events. 
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