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Abstract 

Objective: Coronary artery disease (CAD) continues to be a major contributor to global morbidity 

and mortality, representing a complex, progressive, and chronic inflammatory disorder. Early 

identification of high-risk patients and accurate assessment of disease severity are critical for 

optimizing clinical management. This study aimed to evaluate the association between the 

neutrophil-to-albumin ratio (NAR) and both the presence and severity of CAD, quantified using the 

Gensini score, in patients undergoing coronary angiography. Methods: A total of 987 patients who 

underwent coronary angiography at Sanliurfa Mehmet Akif Inan Hospital between January 2020 and 

June 2023 were retrospectively analyzed. Demographic, clinical, and laboratory data, including 

complete blood count, albumin, lipid profile, and creatinine, were collected prior to angiography. 

NAR was calculated as the ratio of absolute neutrophil count to serum albumin. CAD severity was 

assessed using the Gensini scoring system, and patients were classified into normal (score 0), mild 

(1–24), and severe (≥25) groups. Statistical analyses included one-way ANOVA with Bonferroni-

corrected post hoc tests, receiver operating characteristic (ROC) curve analysis, correlation analysis, 

and multivariate ordinal logistic regression to identify independent predictors of ischemia severity. 

Results: Significant differences in gender, diabetes, hypertension, white blood cell count, albumin, 

neutrophils, monocytes, platelets, LDL-C, HDL-C, triglycerides, creatinine, and NAR were observed 

across Gensini score categories (p < 0.05). ROC analysis showed an area under the curve of 0.735 for 

NAR (p < 0.001), with an optimal threshold of 0.1138. Higher NAR values were strongly correlated 

with increased Gensini scores (p < 0.001). Multivariate regression identified NAR as the strongest 

independent predictor of ischemia severity (OR 1.82, 95% CI 1.48–2.24, p < 0.001), followed by 

diabetes (OR 1.68, p = 0.019) and hypertension (OR 1.61, p = 0.014), while age, LDL-C, and male sex 

were not significant. Conclusions: NAR is a readily obtainable and independent biomarker for 

predicting both the presence and severity of CAD. These findings highlight its potential utility for 

early risk stratification and clinical decision-making, supporting further validation in prospective 

multicenter studies. 

Keywords: Coronary artery disease; neutrophil-to-albumin ratio; Gensini score; inflammation 

 

Introduction 

Coronary artery disease (CAD) continues to be a major contributor to global morbidity and 

mortality, representing a complex, progressive, and chronic inflammatory disorder [1–3]. The disease 

is primarily characterized by the accumulation of atherosclerotic plaques within the epicardial 

coronary arteries, which can compromise myocardial blood flow and trigger ischemic events. 

Although CAD may remain clinically silent for extended periods, it can suddenly become unstable 

due to acute plaque rupture or erosion, leading to acute coronary syndromes such as unstable angina 

or myocardial infarction [4,5]. The heterogeneity in clinical presentation, progression, and prognosis 

underscores the importance of early identification of individuals at risk, as well as precise assessment 

of disease severity, to optimize preventive and therapeutic strategies [6–8]. Additionally, reliable and 
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accessible biomarkers could facilitate earlier intervention and more individualized management, 

potentially reducing the burden of CAD-related morbidity and mortality. 

Inflammatory mechanisms are central to all phases of atherosclerotic disease progression, 

contributing to plaque initiation, development, and rupture that precipitate clinical ischemic events, 

as demonstrated in prior experimental and clinical investigations [9,10]. Circulating immune cells—

including neutrophils, lymphocytes, and monocytes—contribute to endothelial dysfunction, 

promote plaque instability, and modulate the inflammatory milieu within the vascular wall [9,11]. 

Moreover, systemic inflammatory responses interact with other pathophysiological processes, such 

as oxidative stress, metabolic dysregulation, and endothelial injury, amplifying the progression of 

atherosclerotic disease and influencing clinical outcomes. Consequently, hematological indices 

derived from routine peripheral blood counts have emerged as cost-effective, widely available 

markers for predicting both the presence and severity of CAD [12,13]. 

Albumin, the most abundant plasma protein, exerts several protective functions, including 

maintenance of oncotic pressure, antioxidant activity, anti-inflammatory effects, and regulation of 

vascular homeostasis [14]. Low serum albumin levels have been consistently linked to adverse 

cardiovascular outcomes and increased mortality in patients with CAD. The neutrophil-to-albumin 

ratio (NAR), which combines an indicator of systemic inflammation (neutrophil count) with a marker 

of nutritional and inflammatory status (albumin), has recently emerged as a novel biomarker in 

various clinical settings, demonstrating prognostic relevance in critically ill and systemically 

inflamed patients [13–15]. 

However, to date, no studies have specifically examined the relationship between NAR and 

CAD or its severity. Given the simplicity, affordability, and routine availability of neutrophil and 

albumin measurements in clinical practice, exploring the predictive value of NAR could provide a 

practical tool for early risk stratification. A better understanding of this relationship may help 

clinicians identify high-risk patients more effectively, guide diagnostic evaluation, and inform 

targeted therapeutic interventions. 

Therefore, this study aimed to investigate the association between NAR and both the presence 

and severity of CAD in patients undergoing coronary angiography, with severity quantified using 

the Gensini score. By integrating measures of systemic inflammation and nutritional status, this 

research seeks to determine whether NAR can serve as a readily available, cost-effective biomarker 

to support clinical decision-making in CAD management. 

Materials and Methods 

Study Population 

Initially, 1050 patient records were accessed. After applying exclusion criteria and accounting 

for incomplete or missing data, 73 patients were removed from the analysis, leaving a total of 987 

patients included in the study. These patients underwent coronary angiography (CAG) at the 

Cardiology Clinic of Sanliurfa Mehmet Akif Inan Hospital between January 2020 and June 2023. 

Inclusion criteria were age ≥18 years and suspected CAD requiring invasive evaluation. Exclusion 

criteria included acute coronary syndrome, previously known CAD, chronic inflammatory or 

autoimmune diseases, hematologic malignancies, severe valvular heart disease, hypertrophic 

cardiomyopathy, or incomplete medical records. 

Coronary Angiography and Gensini Score 

CAG was performed by cardiologists with expertise in interventional procedures, employing 

standard Judkins or radial approach techniques. The coronary images were evaluated independently 

by two cardiologists who were unaware of the patients' clinical and laboratory data, in order to 

minimise bias. Discrepancies in interpretation were resolved by consensus. The severity and extent 

of coronary artery disease were quantitatively determined using the Gensini scoring system, which 

considers both the degree of lumen narrowing and the functional importance of the affected coronary 
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segment. Each segment was assigned a score multiplied by a segment-specific weighting factor 

reflecting the myocardial region. Higher weights were assigned to the proximal segments of the left 

main artery and left anterior descending artery due to their larger perfusion areas. Patients were 

categorised into three groups based on their Gensini scores: normal (score 0), mild (score 1–24), and 

severe (score ≥25). This scoring system enables a standardised, semi-quantitative assessment of 

coronary atherosclerosis, allowing for consistent comparisons between patients and facilitating the 

investigation of possible correlations with laboratory biomarkers such as the neutrophil-to-albumin 

ratio (NAR). 

Laboratory Assessments 

Prior to coronary angiography, venous blood samples were collected from all participants to 

evaluate complete blood count, serum albumin, lipid profile, and creatinine levels. The neutrophil-

to-albumin ratio (NAR) was determined by dividing the absolute neutrophil count by the serum 

albumin concentration. Additional hematological parameters, including platelet and lymphocyte 

counts, were also measured for further exploratory analyses. All assays were performed in the 

hospital’s central laboratory using fully automated, standardized analyzers, with strict adherence to 

internal quality control procedures to ensure accuracy and reproducibility of the results. 

Statistical Analysis 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 24. The 

normality of continuous variables was assessed using the Shapiro-Wilk test. Descriptive statistics 

were presented as counts and percentages for categorical variables and as means ± standard 

deviations for continuous variables. Homogeneity of variances was evaluated using Levene’s test. 

Comparisons between two independent groups were performed using the independent-samples t-

test, while comparisons among more than two groups were conducted using one-way analysis of 

variance (ANOVA). For post hoc analysis involving three independent groups, the significance 

threshold was adjusted using Bonferroni correction (0.05 / 3 = 0.0166), and Hochberg’s GT2 test was 

applied where appropriate. Additionally, receiver operating characteristic (ROC) curve analysis was 

performed to evaluate the discriminative ability of the test variable between groups. The area under 

the ROC curve (AUC) with a 95% confidence interval was calculated to determine statistical 

significance. A p-value <0.05 was considered statistically significant for all analyses. 

Results 

Analysis of demographic characteristics among groups stratified by Gensini score revealed 

significant differences in gender, diabetes, and hypertension. Laboratory analyses also demonstrated 

statistically significant differences between groups in white blood cell count, albumin, neutrophil 

count, monocyte count, platelet count, low-density lipoprotein cholesterol, high-density lipoprotein 

cholesterol, triglycerides, creatinine, and neutrophil-to-albumin ratio (NAR) (Table 1). 

Table 1. Demographic and laboratory findings associated with the grade of ischemia. 

 Grade of ischemia 
 

P  
Normal  

(n = 173) 

Mild  

(n = 544) 

Severe  

(n = 270) 

Demographic findings 

Age (mean ±) 55.52 ± 8.62 60.45 ± 8.24 58.78 ± 10.61 0.46 

Gender (M/F) 69/104 290/254 164/106 <.001 

Diabetes (n) 5 108 34 <.001 

Hypertension (n) 23 188 107 <.001 

Smoking (n) 41 107 82 0.03 

Laboratory findings (mean ± SD)  
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Hemoglobin, g/dL  13.82 ± 2.94 13.98 ± 1.77 13.84 ± 1.91 0.52 

WBC count, x109/L 7.43 ± 1.68 8.14 ± 2 8.77 ± 2.16 <.001 

Albumin, g/L  44.39 ± 2.43 40.96 ± 3.57 39.5 ± 2.91 <.001 

Neutrophil count, 

x109/L  
4.28 ± 1.26 5.25 ± 1.53 5.81 ± 1.7 <.001 

Lymphocyte count, 

x109/L 
2.3 ± 0.63 2.26 ± 0.87 2.21 ± 0.97 0.57 

Monocyte count, 

x109/L 
0.6 ± 0.19 0.67 ± 0.24 0.72 ± 0.24 <.001 

Platelet count, x109/L 272.86 ± 71.22 241.99 ± 64.47 234.91 ± 80.34 <.001 

HDL-C mg/dL 46.49 ± 10.16 40.98 ± 9.23 38.59 ± 9.97 <.001 

LDL-C mg/dL 106.86 ± 32.35 118.07 ± 35.98 119.58 ± 34.91 <.001 

Triglyceride, mg/dL 174.70 ± 78.13 203.21 ± 97.75 204.94 ± 76.23 <.001 

Creatine, mg/dL 0.84 ± 0.22 0.91 ± 0.22 0.92 ± 0.20 <.001 

NAR 0.09 ± 0.02 0.12 ± 0.03 0.14 ± 0.04 <.001 

Gensini score 0 14.84 ± 7.41 45.28 ± 21.49 <.001 

Numerical variables are shown as mean ± standard deviation or median (minimum-maximum). Categorical 

variables are shown as number (percentage). *statistically significant at p < 0.05. 

Abbreviations: SD, standard deviation; HDL, high density lipoprotein; LDL, low density lipoprotein; NAR, 

neutrophil-to-albumin ratio; WBC, white blood cell. 

Receiver operating characteristic (ROC) curve analysis of NAR in relation to Gensini score 

yielded an area under the curve (AUC) of 0.735, with an optimal threshold of 0.1138 and a 95% 

confidence interval (p<0.001). Patients with NAR values above 0.1138 exhibited higher Gensini 

scores, indicating a significantly elevated risk of CAD and more severe ischemia (Table 2). 

Table 2. Results of the receiver operating characteristic (ROC) analysis of the neutrophil-to-albumin ratio for 

predicting the severity of ischemia based on the Gensini score. 

Risk factor AUC           95% CI  Cut-off P Sensitivity Specificity 

NAR 0.735    0.696 -0.774 0.1138   <0.001     0.624     0.677 

CI, confidence interval; NAR, neutrophil-to-albumin ratio. 

Correlation analyses confirmed that higher NAR values were associated with increased Gensini 

scores (p < 0.001). Post hoc comparisons further demonstrated that this significant association 

persisted across all Gensini score categories (p < 0.001) (Figure 1, Table 3). 
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Figure 1. Relationship between the Gensini score and the neutrophil-to-albumin ratio. 

Table 3. Results of the one-way analysis of variance test showing the relationship between the Gensini score and 

the neutrophil-to-albumin ratio. 

 Hochberg’s GT2 

Gensini score 

group 
N Mean SD P 

Gensini score 

group 
P 

Normal 173 .970 .029 

 

 

<.001 

Mild <.001 

 Severe 

Mild  544 .1244 .039 
Normal <.001 

 Severe 

Severe  270 .1485 .046 
Normal 

<.001 
Mild 

Total 987 .1262 .043   

SD, standard deviation. 

In the multivariate ordinal logistic regression model, the neutrophil-to-albumin ratio (NAR) 

remained the strongest independent predictor of ischemia severity (β = 0.60, SE = 0.10; OR 1.82, 95% 

CI 1.48–2.24, p < 0.001). Diabetes mellitus (β = 0.52, SE = 0.22; OR 1.68, 95% CI 1.09–2.58, p = 0.019) 

and hypertension (β = 0.48, SE = 0.20; OR 1.61, 95% CI 1.10–2.36, p = 0.014) were also independently 

associated with higher Gensini score categories. Male sex showed a borderline association with 

ischemia severity (OR 1.45, 95% CI 0.99–2.13, p = 0.053), while LDL cholesterol showed a non-

significant trend (OR 1.05, 95% CI 0.99–1.11, p = 0.10) and age had no significant effect (table-4). These 

results emphasize the predominant role of NAR in predicting coronary artery disease severity, with 

diabetes and hypertension contributing moderately. 

Table 4. Multivariate ordinal logistic regression analysis for the association between the neutrophil-to-albumin 

ratio (NAR) and the severity of ischemia based on the Gensini score. 

Variable     β (SE)   OR (95% CI)     P 

NAR (per unit increase) 0.60 (0.10) 1.82 (1.48–2.24) <0.001 

LDL-C (mg/dL, per 10 mg/dL) 0.05 (0.03) 1.05 (0.99–1.11) 0.10 

Age (years) 0.02 (0.01) 1.02 (0.99–1.04) 0.11 

Male sex 0.37 (0.19) 1.45 (0.99–2.13) 0.053 

Diabetes mellitus 0.52 (0.22) 1.68 (1.09–2.58) 0.019 
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Hypertension 0.48 (0.20) 1.61 (1.10–2.36) 0.014 

Dependent variable: Gensini score severity (Normal / Mild / Severe). 

OR = odds ratio, CI = confidence interval, SE = standard error. 

Discussion 

This study demonstrated that elevated NAR levels were significantly associated with both the 

presence and severity of CAD, and that NAR served as a common and independent predictor of 

ischemia severity. CAG remains the gold standard for determining the presence of CAD, assessing 

the degree of luminal narrowing, and guiding revascularization strategies. The morphological 

characteristics and extent of coronary stenosis are key determinants in the selection of an optimal 

treatment approach. To objectively quantify coronary atherosclerosis, several scoring systems have 

been developed, the most widely used being the Gensini and SYNTAX scores [18]. The Gensini 

scoring system provides a comprehensive assessment by incorporating not only the degree of luminal 

narrowing but also the functional significance of lesion location, assigning higher weights to lesions 

in the left main and proximal left anterior descending arteries, which supply large myocardial 

territories [17]. Owing to these features, the Gensini score has been frequently applied in research 

combining angiographic data with laboratory parameters to evaluate CAD severity and prognosis. 

For example, Duran et al. found a positive correlation between serum uric acid levels and the Gensini 

score among patients with acute coronary syndrome [18]. 

Myocardial perfusion scintigraphy (MPS) is another valuable, non-invasive technique for 

assessing myocardial perfusion and viability [19]. Previous investigations have demonstrated a linear 

relationship between the extent of CAD and the degree of ischemic damage [20–22]. However, in a 

considerable subset of patients undergoing MPS or CAG, coronary arteries appear angiographically 

normal despite clinical suspicion of CAD, resulting in unnecessary radiation exposure and increased 

healthcare costs [23]. These limitations underscore the need for simple, inexpensive, and accessible 

biomarkers that could assist clinicians in the early identification and stratification of patients with 

suspected CAD. 

Atherosclerosis is recognized as a chronic, multifactorial process involving lipid accumulation, 

endothelial dysfunction, and immune activation [24]. Inflammation is pivotal in every stage of its 

evolution—from plaque formation to destabilization and thrombosis. Peripheral white blood cell 

indices, including neutrophil and lymphocyte counts, have long been studied as inexpensive 

inflammatory markers reflecting systemic immune activation [25,26]. Elevated neutrophil counts and 

reduced lymphocyte counts have been associated with future cardiovascular events and poorer 

outcomes [27]. Neutrophils contribute to atherosclerotic progression by releasing reactive oxygen 

species, proteolytic enzymes, and proinflammatory mediators, which collectively exacerbate 

endothelial damage and plaque vulnerability. 

Serum albumin, on the other hand, is a major plasma protein with antioxidant and anti-

inflammatory functions, maintaining vascular integrity and modulating inflammatory responses. 

Hypoalbuminemia has been consistently associated with poor cardiovascular outcomes, likely due 

to its reflection of malnutrition, oxidative stress, and systemic inflammation [28]. The neutrophil-to-

albumin ratio (NAR) thus integrates two key biological dimensions—proinflammatory activity and 

nutritional/inflammatory status—into a single metric that may better capture overall cardiovascular 

risk. 

In our cohort, NAR values showed a graded increase parallel to the Gensini score, indicating 

that higher NAR levels were associated with more severe coronary atherosclerosis. 

Pathophysiologically, this relationship may arise from the combined effects of neutrophil-mediated 

oxidative injury and hypoalbuminemia-related loss of vascular protection. Importantly, in 

multivariate ordinal regression analysis, NAR remained an independent and the most powerful 

predictor of ischemia severity, even after adjusting for conventional risk factors such as diabetes, 

hypertension, and LDL-C. This suggests that inflammation-driven indices may offer incremental 
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prognostic value beyond traditional metabolic markers. Consistent with earlier studies linking 

inflammatory biomarkers such as C-reactive protein and interleukin-6 to cardiovascular risk [29], 

NAR appears to represent a readily available and cost-effective surrogate of systemic inflammation 

and endothelial dysfunction. 

Given its ease of calculation, low cost, and routine availability, NAR could serve as a practical 

biomarker for initial risk stratification in patients presenting with chest pain or suspected myocardial 

ischemia, potentially reducing unnecessary invasive procedures such as coronary angiography. 

This study, however, is not without limitations. The single-center, retrospective design may have 

introduced selection bias, and the relatively small sample size could have limited the statistical power 

of subgroup analyses. Additionally, dynamic changes in NAR over time were not assessed, which 

may provide further prognostic insight. Therefore, prospective multicenter studies with larger 

sample sizes and longitudinal follow-up are warranted to validate these findings and explore the 

prognostic utility of NAR in broader patient populations. 

Conclusions 

In conclusion, our results indicate that the neutrophil-to-albumin ratio represents a reliable, 

independent, and readily measurable biomarker for assessing both the presence and severity of 

ischemia as well as the overall burden of coronary artery disease. By examining, for the first time, the 

association between NAR and CAD severity through the Gensini scoring system, this study provides 

novel evidence supporting its potential role in early risk stratification. These findings may serve as a 

foundation for future multicenter studies with larger and more heterogeneous populations, 

ultimately contributing to improved clinical decision-making and patient management strategies. 
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