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Abstract  

Objective: In this study, we aimed to investigate the relationship between abdominal aortic 

aneurysm and systemic immune inflammation index (SII), neutrophil-to-lymphocyte ratio (NLR), 

platelet-to-lymphocyte ratio (PLR) and other inflammatory markers, especially those derived from 

complete blood count.  

Methods: Retrospectively, 72 consecutive patients admitted to our clinic for Abdominal 

Endovascular Aneurysm Repair (EVAR) for abdominal aortic aneurysm (AAA) between January 

2019 and January 2022 were included in the study.  Routine blood samples were taken before EVAR 

operation. NLR, PLR, SII of the patients were calculated and, RDW, Mean Platelet Volume (MPV), 

C-reactive protein values and other laboratory tests were recorded. They were compared with an 

age-matched control group. 

Results: The age of the patients included in the study was 67.7 ± 10.6 years and the majority were 

male. The frequency of hypertension and coronary artery disease was also higher. In the comparison 

of hematologic parameters with the control group, MPV was 10.4(9.6-11.2) versus 9.5(8.6-10.1), 

p<0.001; CRP was 5(1.625-42.135) versus 3.21(2.08-4.75), p=0.04, NLR was 3.46(2.15-6.69) 

versus 2.29(1.65-2.78), p<0.001. SII was 682.54(417.08-1522.72) versus 558.22(405.33-711.31), 

p=0.02. The most significant association with the presence of ascending aortic aneurysm was 

observed between NLR. 

Conclusion: Inflammatory markers, CRP, SII, NLR, MPV are significantly higher in patients with 

AAA. In patients with AAA, the association between aneurysm and NLR appears to be better. When 

following up these patients, it may be especially useful to look at CRP, SII, NLR, MPV levels. 
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INTRODUCTION  

Aortic aneurysm is a progressive and 

degenerative disease characterised by an 

increase in the cross-sectional diameter of any 

segment of the aorta of at least 50% above the 

cross-sectional diameter required for the age 

and body surface area of the individual (1). 

Today, it is still increasing in frequency and 

continues to cause morbidity and mortality. The 

risk factors involved in aneurysm formation 

and development are quite similar to the risk 

factors associated with coronary artery disease 

(2). 

There are many cytokines that have local and 

systemic effects in the etiopathogenesis of 

aortic aneurysm and have been shown to be 

associated with medial degenerative changes. 

In the pathogenesis, lymphocytes and protease 

activity, macrophages and IL 6 were found to 

be involved as the source of proinflammatory 

cytokines (3). Therefore, it is emphasized that 

aortic aneurysm is an inflammatory response. It 

has been observed that inflammation is 

important not only in the formation of 

cardiovascular diseases but also in the 

complications that may occur later (4). 

Therefore, we aimed to investigate the 

relationship between Systemic immune 

inflammation index (SII), Neutrophil-to-

lymphocyte ratio (NLR), C Reactive Protein 

(CRP) and Platelet-to-lymphocyte ratio (PLR), 

MPW, RDW and abdominal aortic aneurysm. 

METHODS 

Baseline clinical data were obtained 

retrospectively by reviewing the records of 72 

consecutive patients who underwent computed 

tomography angiography of the aorta, were 

diagnosed with abdominal aortic aneurysm 

(AAA) and scheduled for Abdominal 

Endovascular Aneurysm Repair (EVAR) 

between January 2019 and January 2022 in our 

center.  Patients with active systemic infections, 

malignant tumors, hematopoietic system 

disorders or known autoimmune diseases that 

may affect peripheral blood cells were 

excluded. 

Biochemical analysis 

Complete blood counts and biochemical 

parameters were examined in the venous blood 

samples taken from the antecubital vein. 

Complete blood count analyzes were performed 

with the same device, which was checked and 

maintained at regular hourly intervals in the 

central laboratory. Blood samples were 

collected in standard tubes containing a fixed 

amount of ethyl diamine tetra acidic acid. A 

complete blood count was measured within one 

hour following blood sample collection. 

Neutrophil to lymphocyte ratio (NLR) was 

calculated by dividing neutrophil count by 

lymphocyte count, and platelet to lymphocyte 

ratio (PLR) was calculated by dividing platelet 

count by lymphocyte count. Systemic immune 

inflammation index (SII) was calculated by 
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multiplying the platelet count by NLR (5). The 

data obtained were compared with the age-

matched control group.  

All patients included in the study undervent 2D 

transthoracic echocardiographic (TTE) 

evaluation performed by an experienced 

cardiologist. (Philips, iE33, the Netherlands). 

Left ventricular (LV) end-systolic dimension, 

end-diastolic dimension and wall thickness 

were measured according to the guidelines of 

the American Society of Echocardiography. LV 

end-systolic and end-diastolic volumes and 

ejection fraction were measured from the apical 

four--chamber view and two-chamber views 

using the modified Simpson’s method.  

Our study was approved by the local ethics 

committee and institutional review board. In 

addition, our study was consistent with the 

Declaration of Helsinki. 

Statistical analysis 

Data were analyzed using SPSS 22.0 (SPSS 

Inc., Chicago, Illinois, USA). The categorical 

variables were expressed as the number with a 

percentage (n%). Chi-square analysis was used 

to compare categorical variables. The normality 

of the data was tested using the Kolmogorov 

Kolmogorov-Smirnov test. Variables are 

expressed as mean ± standard deviation (SD) 

and median (25th, 75th percentile) as 

appropriate. Significance test (independent t-

test) and Mann-Whitney U test were used to 

compare the research and control groups based 

on the normality of the data. Receiver operating 

characteristic (ROC) curve analyses were 

performed to obtain the area under the curve 

(AUC) of NLR, CRP, and SII to determine the 

best diagnostic performance.  

RESULTS 

A total of 72 patients, 54 of whom were male, 

and 75 control groups were included in the 

study. The age of the patients was 67.7 ± 10.6 

years, and the majority were male. The 

frequency of hypertension and coronary artery 

disease was also higher. Demographic data of 

the patient and control groups are summarized 

in Table 1. In the comparison of hematologic 

parameters with the control group, MPV was 

10.4(9.6-11.2) versus 9.5(8.6-10.1), p<0.001; 

CRP was 5(1.625-42.135) versus 3.21(2.08-

4.75), p=0.04, NLR was 3.46(2.15-6.69) versus 

2.29(1.65-2.78), SII was 682.54(417.08-

1522.72) versus 558.22(405.33-711.31), 

p=0.02 (Table 2). The most significant 

association with AAA was found to be with 

NLR (Figure 1.).  

 

 
Figure 1. Diagnoal segments are produced by ties 
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Table 1. Demographic data 

Variable EVAR +, n=72 Control, n=75  p value  

Age (years) 67.7 ± 10.6 62.8 ± 11.5 0,112 

Gender (male) n(%) 54 (75) 41 (54,7) 0,008 

Hypertension n(%) 58 (80,6) 22 (31) <0.001 

DM, n(%) 20 (27,8) 25 (33,3) 0,219 

Smoking n(%) 39 (54,2) 39 (52) 0,95 

CAD n(%) 39 (54,2) 5(7) <0.001 

CAD: Coronary artery disease, DM: Diabetes mellitus, EVAR: Abdominal endovascular aneurysm repair 

 

Table 2. Hematological and laboratory data of the study population 

Variable EVAR +, n=72 Control, n=75  p value  

Hemoglobin (g/dl) 13.65(11.77-14.65) 14.3(12.8-15.6) 0,002 

Hematocrit (%) 40.7(35.85-43.47) 42.9(38.2-46.4) 0,004 

WBC (109/L) 8.42(7-10.54) 7.24(5.82-8.7) 0,01 

Neutrophil (109/L) 6.13(3.75-8.39) 4.45(3.5-5.3) <0.001 

Lymphocyte (109/L) 1.6(1.055-2.27) 1.9(1.5-2.34) 0,03 

Platelet (103/L) 194.5(155-253.75) 244(201-288) 0,002 

MPV (fL) 10.4(9.6-11.2) 9.5(8.6-10.1) <0.001 

RDW (%) 13.85(13.2-14.6) 13.4(12.9-14.3) 0,066 

Creatinine (mg/dl) 0.96(0.84-1.17) 0.86(0.73-0.94) <0.001 

CRP (mg/dl) 5(1,625-42,135) 3.21(2.08-4.75) 0,04 

NLR 3.46(2.15-6.69) 2.29(1.65-2.78) <0.001 

PLR 130.18(96.55-176.88) 126.43(94.81-170.50) 0,552 

SII  682.54(417.08-1522.72) 558.22(405.33-711.31) 0,02 

EF (%) 60(51.5-60) 55(50-60) 0,378 

WBC: White blood cell, MPV: Mean platelet volume, RDW: Red blood cell distribution width, CRP: C-reactive 

protein, NLR: Neutrophil to lymphocyte ratio, PLR: Platelet to lymphocyte ratio, SII: Systemic inflammation index, EF: 

Ejection fraction  
.

DISCUSSION 

When the results of our study were evaluated, 

CRP, MPV, NLR and SII were found to be 

significantly increased among inflammatory 

markers in patients with AAA. It suggests that 

these biomarkers have an impact on the 

development of AAA and may also guide its 

treatment. 

Aneurysm advancement is multifactorial in 

nature, with both a genetic predisposition and 

natural components acting together to initiate a 

cascade of arterial degradation. An vital portion 

part of aneurysm improvement is the ubiquitous 

inflammatory cell infiltrate, which has been 

illustrated in all abdominal aortic aneurysms. In 

spite of the fact that this inflammation is more 

articulated in ‘Inflammatory AAAs’ current 

understanding favours one pathological process 

with changing degrees of inflammation rather 

than the distinct clinical entity first proposed by 

Walker. A modern think about has certified this 

hypothesis by illustrating indistinguishable 

HLA alleles working in both inflammatory and 

degenerative AAA, supporting the concept of a 

common immune-mediated pathogenesis.  

Ordinary aortic tissue contains few on the off 

chance that any provocative cells in 

differentiate to AAA tissue extricate which 

demonstrate gross inflammatory changes. Koch 

et al. illustrated that aortic inflammation existed 

as a progressive continuum from generally 
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noninflammatory to inflammatory AAA. This 

more prominent understanding of the 

pathophysiology has fortified intrigued in 

focused on pharmacotherapy pointed at both 

lessening inflammation   activity to diminish  

aneurysm growth.(6) These studies and 

hypotheses show the relationship between 

Inflammation and AAA, but also show the 

importance of our study. 

In recent years, many studies have found that 

inflammatory markers, which are biomarkers 

that are easy to calculate from complete blood 

count data and require no additional cost, 

predict prognosis and survival in many 

different diseases. Previous studies have shown 

that AAA dilatation is associated with coronary 

artery disease, ischemic stroke, acute 

myocardial infarction, and cardiovascular 

mortality (7). Because of the similarity in the 

pathophysiology of these diseases, it is not 

surprising that there is evidence that AAA is an 

inflammatory process, including histologic 

evidence supporting the presence of 

lymphocytes and macrophages and 

inflammatory cytokines observed in the 

adventitia layer in patients with abdominal 

aortic aneurysms (8-9). In a study examining 

patients with AAA and chronic aortic 

dissection, elevated hs-CRP levels and 

increased white blood cell levels are another 

indicator of the presence of an inflammatory 

condition (10). Like these studies, in our study, 

CRP and white blood cells were significantly 

higher in patients with AAA. 

Mean platelet volume (MPV) is considered an 

indicator of platelet activity and aggregation 

capacity (11). High MPV values have been 

found to be associated with atherothrombotic 

disorders such as atherosclerosis, myocardial 

ischemia, and cerebrovascular events (12). 

Many studies have shown that MPV can be 

used as a diagnostic marker for inflammatory 

disorders (13-14). In our study, the MPV value 

was significantly higher in patients with AAA. 

This finding seems to be important in 

confirming the relationship of AAA with 

inflammation. 

Markers derived from complete blood count 

such as PLR, NLR, SII index have been found 

to be associated with cancer prognosis (15-16), 

cardiovascular diseases (17) and all-cause 

mortality (18-19). 

In cardiovascular diseases, neutrophils secrete 

inflammatory mediators that can cause vessel 

wall degeneration (20). Neutrophilia has been 

associated with prothrombotic conditions 

accompanied by plaque disruption, direct 

endothelial cell damage and microvascular 

occlusion, increased blood viscosity and 

hypercoagulability (21). Additionally, there are 

some studies showing a negative correlation 

between neutrophil catalase activity and aortic 

size. This suggests that neutrophils have an 

important role in aneurysm formation (22). On 

the other hand, lymphocytes have an 
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antiatherosclerotic role as they regulate the 

inflammatory response (23). Low lymphocyte 

count reflects adverse physiological stress 

levels and is associated with worse 

cardiovascular outcomes (24). Considering 

these results in the literature, it is very valuable 

that the best association with AAA was 

determined by the NLR value in our study. In 

another study demonstrating the value of NLR 

in patients with AAA, Kordzadeh et al. showed 

that preoperative NLR was an independent 

predictor of 30-day morbidity, independent of 

gender, AAA size, blood loss, length of hospital 

stay, and comorbidities (25-26). One of our 

findings that will support these studies is that 

the SII index, calculated in relation to NLR, was 

found to be significantly higher in patients with 

AAA. 

The limitations of our study are that it was 

retrospective as in many previous studies, it was 

single centered, and the number of patients was 

small. 

CONCLUSION 

In conclusion, beyond these limitations, our 

results suggest that CRP, NLR, MPV and SII 

are associated with AAA. It may be useful to 

evaluate these inflammatory markers derived 

from routine blood samples in the follow-up 

and treatment of patients. 
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