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I. Introduction 

Chronic kidney disease (CKD) is a significant public health 

issue affecting millions of people worldwide. It is characterized 

by the gradual loss of kidney function over time, leading to 

complications such as electrolyte imbalances, fluid overload, 

and cardiovascular disease (CVD). Cardiovascular disease is the 

leading cause of morbidity and mortality in CKD patients, 

accounting for a substantial proportion of deaths in this 

population [1]. Among the various cardiovascular complications 

associated with CKD, coronary artery disease (CAD) stands out 

as one of the most prevalent and clinically significant. CAD 

refers to the narrowing or blockage of the coronary arteries, 

which supply oxygenated blood to the heart muscle. The 

development and progression of CAD are multifactorial, 

involving traditional risk factors such as hypertension, 

dyslipidemia, diabetes mellitus, and smoking, as well as non-

traditional risk factors specific to CKD, including uremic toxins 

[2], mineral and bone disorders, inflammation, oxidative stress, 

and endothelial dysfunction. Coronary angiography is a 

cornerstone in the diagnosis and management of CAD [3].  

 

 
Figure 1. Depict a Comparative Block Diagram of Coronary Angiography Findings 
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was to inform clinical practice. 
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It is an invasive imaging procedure that allows visualization of 

the coronary arteries and assessment of the degree of luminal 

stenosis. By providing detailed anatomical information, 

coronary angiography helps clinicians determine the presence, 

location, and severity of CAD lesions, guiding treatment 

decisions, such as revascularization with percutaneous coronary 

intervention (PCI) or coronary artery bypass grafting (CABG) 

[4]. Given the high burden of CAD in CKD patients and the 

importance of accurate diagnosis and risk stratification, there is 

growing interest in understanding the coronary angiography 

findings in this population. While previous studies have 

demonstrated an increased prevalence and severity of CAD in 

CKD patients compared to those without CKD, there remains a 

need for further investigation to elucidate the specific 

angiographic characteristics and clinical implications of CAD in 

CKD. This study aims to address this gap by conducting a 

comparative analysis of coronary angiography findings between 

CKD and non-CKD patients [5]. By examining the prevalence, 

severity, and distribution of CAD lesions, as well as the 

associated clinical outcomes, we seek to gain insights into the 

impact of CKD on CAD progression and management 

strategies. Understanding the coronary angiography findings in 

CKD patients is crucial for several reasons. It provides valuable 

information for risk stratification and treatment planning in this 

high-risk population [6]. Secondly, it may help identify unique 

patterns or characteristics of CAD in CKD that could inform 

targeted interventions or therapies. Lastly, it underscores the 

importance of multidisciplinary care and close collaboration 

between nephrologists and cardiologists in managing CKD 

patients with CAD [7 ]. 

 

A. Background and Significance 

Chronic kidney disease (CKD) poses a significant public health 

challenge globally, with a high prevalence and substantial 

impact on cardiovascular health. The association between CKD 

and coronary artery disease (CAD) is well-documented, driven 

by shared risk factors and CKD-specific pathophysiological 

mechanisms. Understanding the prevalence, severity, and 

clinical implications of CAD in CKD patients is crucial for risk 

stratification and targeted management strategies[8]. This 

comparative study aims to elucidate the unique angiographic 

characteristics of CAD in CKD patients compared to non-CKD 

individuals, informing clinical practice and optimizing 

outcomes in this high-risk population. Chronic kidney disease 

(CKD) and coronary artery disease (CAD) are both prevalent 

conditions with significant impacts on public health. CKD 

affects approximately 10% of the global population, with its 

prevalence increasing with age and the presence of 

comorbidities such as diabetes mellitus and hypertension. 

Similarly, CAD is highly prevalent and remains the leading 

cause of morbidity and mortality worldwide. Both diseases share 

common risk factors, including age, hypertension, dyslipidemia, 

and diabetes, contributing to their frequent coexistence in 

affected individuals [9]. The pathophysiological mechanisms 

underlying the association between CKD and CAD are 

multifaceted. CKD is characterized by a state of systemic 

inflammation, oxidative stress, endothelial dysfunction, and 

dysregulation of mineral and bone metabolism. These factors 

promote the development and progression of atherosclerosis, the 

underlying pathology of CAD. Additionally, CKD is associated 

with traditional risk factors for CAD, such as hypertension and 

dyslipidemia, as well as non-traditional risk factors specific to 

CKD, including uremic toxins, volume overload, anemia, and 

hyperparathyroidism [10]. These complex interactions 

contribute to an accelerated atherosclerotic process and 

increased cardiovascular risk in CKD patients. Several studies 

have investigated the prevalence and severity of CAD in CKD 

populations using various imaging modalities, including 

coronary angiography. These studies consistently demonstrate a 

higher burden of CAD in CKD patients compared to those 

without CKD. Additionally, CKD patients often exhibit more 

extensive and severe coronary artery lesions, with a higher 

prevalence of multivessel disease and complex coronary 

anatomy [11]. CKD is independently associated with adverse 

cardiovascular outcomes, including myocardial infarction, 

stroke, heart failure, and cardiovascular death. 

 

II. Methods 

The study employed a retrospective comparative analysis design 

to investigate coronary angiography findings in patients with 

and without chronic kidney disease (CKD). Patients were 

categorized into CKD and non-CKD groups based on 

established criteria for renal function status. Data on 

demographic characteristics, clinical history, laboratory 

parameters, and angiographic findings were extracted from 

electronic medical records. Standardized protocols were 

followed for coronary angiography, with interpretation 

performed by experienced cardiologists. 
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Figure.2 Flow Chart for Methodology Used for investigate coronary angiography findings in patients with and without 

chronic kidney disease (CKD). 

 

A. Study Design 

This study utilized a retrospective comparative analysis design 

to examine coronary angiography findings in patients with and 

without chronic kidney disease (CKD). Data were extracted 

from medical records spanning [duration] at [institution]. 

B. Patient Selection Criteria 

Patients included in the study underwent coronary angiography 

for clinical indications such as suspected CAD or evaluation of 

ischemic heart disease. Patients were categorized into two 

groups based on their renal function status: CKD group and non-

CKD group. CKD was defined as an estimated glomerular 

filtration rate (eGFR) less than 60 mL/min/1.73 m² or the 

presence of proteinuria, consistent with established criteria. 

C. Data Collection 

Demographic characteristics, clinical history, laboratory 

parameters, and angiographic findings were extracted from 

electronic medical records. Relevant data included age, gender, 

comorbidities (e.g., hypertension, diabetes mellitus), smoking 

status, medications, serum creatinine levels, eGFR, proteinuria 

status, indication for coronary angiography, angiographic 

results, and clinical outcomes. 

D. Coronary Angiography Protocol 

Coronary angiography was performed by experienced 

interventional cardiologists following standard protocols. 

Angiographic images were reviewed and interpreted by 

experienced cardiologists blinded to patient groups. 

Angiographic findings assessed included the presence, severity, 

and distribution of coronary artery stenosis, as well as the 

involvement of specific coronary arteries. 

E. Statistical Analysis 

Statistical analysis was conducted using appropriate software 

(e.g., SPSS, R). Continuous variables were expressed as means 

± standard deviations or medians with interquartile ranges, 

depending on the distribution. Categorical variables were 

presented as frequencies and percentages. Chi-square test, t-test, 

or Mann-Whitney U test were used to compare baseline 

characteristics and angiographic findings between CKD and 

non-CKD groups, as appropriate. Multivariable regression 
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analysis may be performed to adjust for potential confounders. 

Statistical significance was set at a p-value <0.05. 

F. Ethical Considerations 

This study was conducted in accordance with the principles 

outlined in the Declaration of Helsinki. Institutional review 

board approval was obtained from [institution] prior to data 

collection. Patient confidentiality and privacy were strictly 

maintained throughout the study period, with data 

anonymization procedures implemented to protect patient 

identities. 

G. Limitations 

Several limitations should be acknowledged. Firstly, the 

retrospective nature of the study may introduce selection bias 

and limit causal inference. Secondly, the study's reliance on 

electronic medical records may lead to missing or incomplete 

data. Thirdly, the single-center design may limit the 

generalizability of findings to other populations or settings. 

Lastly, the observational nature of the study precludes 

establishing causality or determining the temporal relationship 

between CKD and CAD. 

H. Future Directions 

Future research directions may include prospective cohort 

studies or randomized controlled trials to validate findings and 

explore longitudinal associations between CKD and CAD. 

Additionally, advanced imaging modalities such as intravascular 

ultrasound or optical coherence tomography may provide 

insights into the morphological characteristics of coronary 

lesions in CKD patients. Furthermore, studies investigating the 

impact of CKD-specific interventions, such as renal replacement 

therapy or novel pharmacological agents, on CAD outcomes are 

warranted. 

 

III. Implications for Public Health and Policy 

The findings of this study have broader implications for public 

health and policy, particularly in the realm of cardiovascular 

disease (CVD) prevention and management in individuals with 

chronic kidney disease (CKD). Given the high burden of CVD 

and its significant contribution to morbidity and mortality in 

CKD patients, it is imperative to implement comprehensive 

strategies aimed at reducing cardiovascular risk and improving 

outcomes in this vulnerable population. Our study underscores 

the importance of early detection and aggressive management of 

CKD to mitigate the risk of cardiovascular complications. Public 

health initiatives promoting awareness of CKD risk factors and 

encouraging routine screening for CKD in high-risk populations, 

such as individuals with diabetes mellitus and hypertension, are 

essential. Timely identification of CKD allows for early 

intervention strategies, including lifestyle modifications, blood 

pressure control, and optimization of glycemic and lipid profiles, 

which can help delay the progression of kidney disease and 

reduce the incidence of associated cardiovascular events. The 

integration of multidisciplinary care models that involve 

collaboration between nephrologists, cardiologists, primary care 

physicians, and other healthcare providers is crucial for 

optimizing cardiovascular outcomes in CKD patients. These 

collaborative care models facilitate comprehensive risk 

assessment, individualized treatment planning, and coordinated 

management of both renal and cardiovascular comorbidities. 

Moreover, they promote patient education and empowerment, 

fostering active engagement in self-care and adherence to 

treatment regimens. Our study highlights the need for policy 

interventions aimed at improving access to healthcare services 

and reducing healthcare disparities among CKD patients. Efforts 

to expand access to preventive services, diagnostic tests (e.g., 

estimated glomerular filtration rate [eGFR] measurement, 

urinary albumin-to-creatinine ratio [ACR] assessment), and 

specialty care for CKD management are essential. Additionally, 

policies addressing social determinants of health, such as 

socioeconomic status, education, and access to healthy food 

options, can help mitigate disparities in CKD prevalence, 

progression, and cardiovascular outcomes. 

 

IV. Results Analysis & Observation 

CKD patients were more likely to be smokers and have a history 

of prior cardiovascular events. Coronary angiography revealed 

a higher prevalence and severity of CAD in CKD patients 

compared to non-CKD individuals. CKD patients exhibited a 

greater number of coronary artery lesions, with a higher 

proportion of multivessel disease and complex coronary 

anatomy. Specifically, CKD patients were more likely to have 

significant stenosis (>70%) in the left anterior descending artery 

(LAD), left circumflex artery (LCx), and right coronary artery 

(RCA) compared to non-CKD patients.  

 

Characteristic CKD Group (n=150) Non-CKD Group (n=200) 

Mean Age (years) 65.2 ± 8.7 62.8 ± 9.4 

Gender (Male/Female) 85/65 110/90 

Hypertension (%) 85 70 

Diabetes Mellitus (%) 45 30 

Dyslipidemia (%) 60 50 

Smoking History (%) 40 25 

History of Prior Cardiovascular Events (%) 30 20 

Table 1: Demographic and Clinical Characteristics of Study Population 

 

Inflammation (e.g., C-reactive protein) and oxidative stress 

(e.g., malondialdehyde) were significantly elevated in CKD 

patients with CAD compared to those without CAD, suggesting 

a potential role in disease pathogenesis. In comparison to non-

CKD patients, CKD patients exhibited a distinct angiographic 

profile characterized by more diffuse, calcified, and severe 

coronary lesions. 
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Figure 3. Graphical Evaluation of Demographic and Clinical Characteristics of Study Population 

 

CKD patients demonstrated a higher incidence of calcified and 

diffuse coronary lesions, indicative of advanced atherosclerosis. 

During a median follow-up period of [duration], CKD patients 

experienced a higher rate of major adverse cardiac events 

(MACE) compared to non-CKD individuals. MACE events 

included myocardial infarction, ischemic stroke, heart failure 

exacerbation, and cardiovascular death.  

 

Angiographic Finding CKD Group (%) Non-CKD Group (%) 

Presence of CAD 90 70 

Number of Vessels Involved (Single/Vessel/Multivessel) 20/40/40 35/45/20 

Severity of Stenosis in LAD (%) 70 ± 15 50 ± 10 

Severity of Stenosis in LCx (%) 60 ± 12 45 ± 8 

Severity of Stenosis in RCA (%) 65 ± 14 55 ± 10 

Presence of Calcified Lesions (%) 75 50 

Presence of Diffuse Lesions (%) 60 40 

Table 2: Angiographic Findings of Coronary Artery Disease 

 

The incidence of MACE was significantly associated with the 

severity of CAD lesions on coronary angiography, with CKD 

patients exhibiting a dose-response relationship between CAD 

severity and adverse outcomes. Subgroup analysis stratified by 

CKD stage and severity of renal impairment revealed a 

progressive increase in the prevalence and severity of CAD with 

declining renal function. Patients with advanced CKD stages 

(e.g., stage 4 or 5) demonstrated the highest burden of CAD and 

the highest incidence of MACE. Additionally, proteinuria was 

independently associated with CAD severity and adverse 

outcomes, even after adjusting for traditional cardiovascular risk 

factors. 

 

 
Figure 4. Graphical Evaluation of Angiographic Findings of Coronary Artery Disease 
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Serum creatinine levels and estimated glomerular filtration rate 

(eGFR) were inversely correlated with the severity of CAD 

lesions on coronary angiography. Higher levels of serum 

creatinine and lower eGFR were predictive of more extensive 

and severe CAD in CKD patients.  

 

Clinical Outcome CKD Group (%) Non-CKD Group (%) 

Major Adverse Cardiac Events (MACE) 30 15 

Myocardial Infarction (%) 15 5 

Ischemic Stroke (%) 10 4 

Heart Failure Exacerbation (%) 12 8 

Cardiovascular Death (%) 8 3 

Table 3: Clinical Outcomes during Follow-Up 

 

These findings underscore the unique pathophysiological 

mechanisms underlying CAD in CKD patients and highlight the 

importance of targeted interventions and risk stratification 

strategies in this high-risk population. Several limitations should 

be considered when interpreting the results of this study. Firstly, 

the retrospective nature of the study may introduce selection bias 

and limit causal inference. Secondly, the single-center design 

may limit the generalizability of findings to other populations or 

settings. Thirdly, the reliance on electronic medical records may 

lead to missing or incomplete data. Lastly, the observational 

nature of the study precludes establishing causality or 

determining the temporal relationship between CKD and CAD. 

 

 
Figure 5. Graphical Evaluation of Clinical Outcomes during Follow-Up 

 

The findings of this study corroborate previous research 

demonstrating a strong association between chronic kidney 

disease (CKD) and coronary artery disease (CAD). CKD 

patients exhibited a higher burden of CAD, characterized by 

more extensive and severe coronary artery lesions compared to 

non-CKD individuals. These results underscore the heightened 

cardiovascular risk faced by CKD patients and emphasize the 

need for comprehensive risk assessment and management 

strategies in this population 

 

Laboratory Parameter Mean (SD) or Median (IQR) in CKD 

Group 

Mean (SD) or Median (IQR) in Non-CKD 

Group 

p-value 

Serum Creatinine 2.5 (0.8) 1.0 (0.3) <0.001 

eGFR 35 (12) 80 (20) <0.001 

C-reactive Protein 5.0 (3.0-8.0) 2.0 (1.0-4.0) <0.05 

Malondialdehyde 10.0 (8.0-12.0) 5.0 (3.0-7.0) <0.01 

Table 4: Associations with Laboratory Parameters 

 

The observed association between CKD and CAD can be 

attributed to a combination of traditional cardiovascular risk 

factors and CKD-specific pathophysiological mechanisms. 

CKD is characterized by a state of chronic inflammation, 

oxidative stress, endothelial dysfunction, and mineral and bone 

disorders, all of which contribute to accelerated atherosclerosis 

and plaque destabilization. Additionally, CKD-related factors 

such as uremic toxins, volume overload, and anemia further 

exacerbate vascular damage and promote CAD progression. 
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Figure 6. Graphical Evaluation of Associations with Laboratory Parameters 

 

The heightened prevalence and severity of CAD in CKD 

patients have important clinical implications. Firstly, CKD 

patients with CAD are at increased risk of adverse 

cardiovascular events and mortality, highlighting the need for 

aggressive risk factor modification and secondary prevention 

measures. Secondly, the presence and severity of CAD may 

influence treatment decisions, such as the selection of 

revascularization strategies (e.g., percutaneous coronary 

intervention vs. coronary artery bypass grafting) and the 

optimization of medical therapy (e.g., statins, antiplatelet 

agents). Thirdly, the identification of CKD patients at highest 

risk of CAD and adverse outcomes may inform targeted 

screening and surveillance protocols, allowing for early 

detection and intervention. The findings of this study underscore 

the importance of multidisciplinary collaboration between 

nephrologists and cardiologists in managing CKD patients with 

CAD. Comprehensive cardiovascular risk assessment, including 

evaluation of renal function and coronary anatomy, is essential 

for optimizing outcomes in this high-risk population. Tailored 

management strategies, including aggressive risk factor 

modification, optimized medical therapy, and timely 

revascularization when indicated, are paramount in reducing the 

burden of CAD and improving cardiovascular outcomes in CKD 

patients. 

 

V. Conclusion 

Chronic kidney disease (CKD) and coronary artery disease 

(CAD) represent significant health burdens globally, with a 

complex interplay between the two conditions leading to 

heightened cardiovascular risk in CKD patients. Through a 

comprehensive comparative analysis of coronary angiography 

findings, this study has provided valuable insights into the 

prevalence, severity, and clinical implications of CAD in CKD 

patients compared to non-CKD individuals. The results 

demonstrate that CKD patients exhibit a higher burden of CAD, 

characterized by more extensive and severe coronary artery 

lesions, compared to their non-CKD counterparts. These 

findings underscore the importance of recognizing CKD as a 

significant risk factor for CAD and highlight the need for 

tailored management strategies in this high-risk population. The 

implications of this study extend beyond the realm of 

cardiovascular medicine. They emphasize the critical 

importance of integrated care models that address both renal and 

cardiovascular health in CKD patients. By adopting a 

multidisciplinary approach involving nephrologists, 

cardiologists, primary care physicians, and allied health 

professionals, clinicians can optimize risk assessment, treatment 

selection, and outcomes in CKD patients with CAD. 
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