eduhealthsci: 10.22034/edus.2025.236077

v New Approaches in SN
Y . . o ¥
LEV#E/J Educational Management and Health Sciences {"' Ay> ‘g"
I *
eyt S

Journal Homepage: https://www.eduhealthsci.ir/

Investigation of Risk Factors Associated with Contrast-Induced Nephropathy in
Hospitalized Patients Undergoing Diagnostic Angiography
Nader Ramazanzadeh Rohi ¥

Corresponding Author, Department of Cardiology, Faculty of Medicine, Imam Ali Hospital, Kermanshah University of Medical
Sciences, Kermanshah, Iran.
E-mail:_Nader.rohi@yahoo.com

Article Info ABSTRACT

Article type: Introdyction:.Contrast-ir}duc.ed nephropathy '(CIN) 'is oone ’of the common a}nd

R N potentially serious complications following diagnostic imaging procedures using
esearc

Article history:
Received:
05 Oct 2025

Received in revised form:

03 Nov 2025
Accepted:

11 Jan 2026
Published online:

20 Apr 2026

Keywords:
Nephropathy,
Angiography,
Heart Disease.

iodinated contrast media, which can lead to an increased incidence of acute kidney
injury, prolonged hospital stay, and mortality. Identifying risk factors and effective
preventive strategies plays an important role in reducing the incidence of this
complication. The aim of this study was to investigate the factors associated with the
occurrence of contrast-induced nephropathy in hospitalized patients undergoing
diagnostic angiography.

Methods: This prospective descriptive-analytical study was conducted on 95
hospitalized patients who underwent diagnostic angiography at Tehran Heart Center.
Serum creatinine levels were measured before and 48 to 72 hours after contrast media
injection. Data regarding age, gender, history of diabetes, hypertension, pre-existing
kidney disease, and the volume of fluids received were recorded. Contrast-induced
nephropathy was defined as an increase of at least 0.5 mg/dL or 25% in serum
creatinine relative to the baseline value. Data were analyzed using descriptive
statistics and analytical tests, including Chi-square and independent t-tests, and
logistic regression was applied to identify independent factors associated with the
occurrence of contrast-induced nephropathy.

Results: The results showed that 18.9% of the patients developed contrast-induced
nephropathy. The occurrence of this complication was significantly associated with
higher age, presence of diabetes, higher baseline creatinine, and insufficient fluid
intake before angiography (P<0.05). No significant association was observed
between gender and the occurrence of nephropathy (P>0.05).

Conclusion: The findings of this study indicate that contrast-induced nephropathy
remains a significant complication in high-risk patients. Careful patient screening,
optimization of hydration status, and monitoring of renal function can play an
important role in reducing the incidence of this complication and improving clinical
outcomes.
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Extended Abstract

Introduction

Contrast-induced nephropathy (CIN) is a common and potentially serious complication that may occur following
diagnostic and interventional procedures using iodinated contrast media. It is generally defined as an acute decline in
renal function, often manifested by a rise in serum creatinine, occurring within 48 to 72 hours after contrast administration,
without an alternative explanation. CIN is considered one of the leading causes of hospital-acquired acute kidney injury
and has been associated with prolonged hospitalization, increased healthcare costs, and higher morbidity and mortality
rates. Patients undergoing coronary angiography are particularly susceptible due to the frequent use of high-volume
contrast media and the presence of pre-existing cardiovascular and renal risk factors. Despite advances in contrast media
technology and preventive strategies, CIN remains a significant clinical concern worldwide. Multiple patient-related and
procedure-related factors contribute to the development of CIN. Among patient-related factors, advanced age, diabetes
mellitus, pre-existing chronic kidney disease, hypertension, and volume depletion have consistently been shown to
increase susceptibility. Elderly patients are particularly at risk due to age-related decline in glomerular filtration rate and
increased oxidative stress in the kidneys. Diabetic patients are also more vulnerable, as hyperglycemia and microvascular
complications predispose the renal tubular cells to ischemic and oxidative injury. Similarly, patients with elevated baseline
serum creatinine are more prone to renal damage after contrast exposure. Procedure-related factors, including the volume
and type of contrast media, repeated procedures within a short time, and inadequate hydration, further exacerbate the risk.
Hydration status prior to contrast administration is one of the most modifiable and effective preventive measures.
Adequate intravenous fluid administration improves renal perfusion, dilutes the contrast medium, and reduces tubular
concentration of toxic agents, thereby mitigating oxidative stress and renal injury. Other preventive strategies, including
the use of low- or iso-osmolar contrast agents, limiting contrast volume, and pharmacologic interventions, have shown
variable efficacy in clinical studies. However, identification of high-risk patients and the implementation of individualized
preventive strategies remain crucial in minimizing the incidence of CIN. The aim of the present prospective study was to
identify risk factors associated with CIN in hospitalized patients undergoing diagnostic coronary angiography. By
examining patient demographics, comorbidities, baseline renal function, and peri-procedural hydration, this study seeks
to provide comprehensive insights into the predictors of CIN. Such evidence can guide clinicians in optimizing preventive
strategies, improving patient safety, and reducing the clinical and economic burden associated with this complication.

Methods

This prospective descriptive-analytical study was conducted on 95 hospitalized patients who underwent diagnostic
angiography at Tehran Heart Center. Serum creatinine levels were measured before and 48 to 72 hours after contrast
media injection. Data regarding age, gender, history of diabetes, hypertension, pre-existing kidney disease, and the volume
of fluids received were recorded. Contrast-induced nephropathy was defined as an increase of at least 0.5 mg/dL or 25%
in serum creatinine relative to the baseline value. Data were analyzed using descriptive statistics and analytical tests,
including Chi-square and independent t-tests, and logistic regression was applied to identify independent factors
associated with the occurrence of contrast-induced nephropathy.

Results

The results showed that 18.9% of the patients developed contrast-induced nephropathy. The occurrence of this
complication was significantly associated with higher age, presence of diabetes, higher baseline creatinine, and
insufficient fluid intake before angiography (P<0.05). No significant association was observed between gender and the
occurrence of nephropathy (P>0.05).

Conclusion

The findings of this prospective study demonstrate that contrast-induced nephropathy remains a significant clinical
complication among hospitalized patients undergoing diagnostic coronary angiography. In this cohort, 18.9% of patients
developed CIN, indicating that despite modern preventive measures, a considerable proportion of patients remain at risk.
Analysis of patient characteristics identified several independent risk factors for CIN, including advanced age, pre-
existing diabetes mellitus, elevated baseline serum creatinine, and inadequate fluid intake prior to the procedure. These
results align with existing evidence in the literature, highlighting the heightened vulnerability of elderly and diabetic
patients and emphasizing the critical role of baseline renal function in predicting adverse renal outcomes following
contrast exposure. Importantly, this study underscores the central role of peri-procedural hydration as a modifiable risk
factor. Patients who received insufficient fluids prior to angiography had a significantly higher incidence of CIN,
reinforcing the importance of adequate volume expansion in protecting renal function. Proper hydration improves renal
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perfusion, reduces the concentration of contrast agents in renal tubules, and mitigates oxidative and ischemic stress,
thereby lowering the risk of nephropathy. Implementing standardized hydration protocols, tailored to patient risk profiles,
should therefore be considered an essential component of preventive strategies in clinical practice. The absence of a
significant association between gender and CIN in this study suggests that biological sex may not independently influence
the risk, although further investigation with larger sample sizes may be warranted to clarify this relationship. Conversely,
the identification of age, diabetes, baseline renal impairment, and fluid status as significant predictors provides actionable
targets for intervention. Clinicians can use these factors to stratify patients according to risk and apply appropriate
preventive measures, including pre- and post-procedural hydration, minimization of contrast volume, and careful
monitoring of renal function. In conclusion, this study highlights that CIN remains a clinically important complication in
high-risk populations. Early identification of at-risk patients, optimization of hydration status, and vigilant monitoring of
renal function are crucial strategies for reducing incidence and improving clinical outcomes. By focusing on modifiable
factors and evidence-based preventive approaches, healthcare providers can enhance patient safety, minimize procedure-
related renal injury, and reduce the associated morbidity, mortality, and healthcare costs. Future studies should continue
to explore innovative preventive interventions and refine risk stratification tools to further mitigate the impact of CIN in
patients undergoing coronary angiography.
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