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ABSTRACT 
 
Objective: In different studies, it has been shown that degenerative aortic 

stenosis and atherosclerosis had a common pathogenic mechanism. The goal 
of this study was to examine the association between NLR and the presence 
and severity of degenerative aortic valve stenosis. 

Methods: Echocardiographic data (from May 2011 to September 2013) of 
our cardiology department was reviewed retrospectively. After evaluation 
according to exclusion criteria’s, a total of 103 patients with degenerative AS 

and a control group of 35 age- and gender- matched patients who had 
normal echocardiographic findings were included in the study. 

Results: The level of NLR was highest in severe AS. The neutrophil-
lymphocyte ratio was significantly higher in severe AS group than for the 
mild and moderate AS group (1.95±0.42, 2.31±0.69, 2.67±0.73; p<0.001 

respectively). In comparison of the degenerative aortic stenosis groups with 
the control group, NLR in all aortic stenosis groups was found to be 

significantly higher than the control group (p<0.001). In addition, there was a 
statistically significant correlation between NLR and transaortic peak 
pressure gradient in patients with degenerative aortic stenosis (r: 0.626, 

p<0.001). 
Conclusion: The NLR, which is an inexpensive and readily available marker of 
chronic inflammation, may be useful in predicting the presence and severity 

of degenerative aortic stenosis. 
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ÖZET 
 
Amaç: Farklı çalışmalarda dejeneratif aort darlığı ve aterosklerozun ortak bir 
patojenik mekanizmaya sahip olduğu gösterilmiştir. Bu çalışmanın amacı, NLR 

ile dejeneratif aort kapak darlığının varlığı ve ciddiyeti arasındaki ilişkiyi 
incelemekti. 

Gereç ve yöntemler : Kardiyoloji bölümünün ekokardiografik kayıtları ( mayıs 
2011 ve eylül 2013 ) retrospektif olarak incelendi. Dışlanma kriterleri 
değerlendirildikten sonra 103 dejeneratif aort darlığı hastası ile normal 

ekokardiografik bulguları olan , yaş ve cinsiyet olarak eşleştirilmiş 35 hasta 
çalışmaya alındı. 
Bulgular : NLR seviyesi ciddi aort darlığı (AD) grubunda en yüksek bulundu. 

Nötrofil lenfosit oranı ciddi AD grubunda hafif ve orta aort darlığı gruplarına 
kıyasla daha yüksek saptandı(1,95±0,42 , 2,31±0,69 , 2,67±0,73; p< 0,001 

sırasıyla).Tüm aort darlığı gruplarında NLR kontrol grubuna kıyasla yüksek 
saptandı.(p< 0,001). Ayrıca dejeneratif aort darlığı hastalarında transaortik 
pik basınç gradienti ile NLR arasında istatiksel olarak anlamlı bir korelasyon 

izlendi ( r : 0,626 , p < 0,001 ).  
Sonuç: Kronik enflamasyonun ucuz ve kolay ulaşılabilir bir göstergesi olan 
NLR ; dejeneratif aort darlığının varlığı ve ciddiyetini tahmin etmede kullanışlı 

bir rol oynayabilir. 
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INTRODUCTION  
 

Aortic valve stenosis (AS) is most common valvular heart disease in 

developed countries (1). In different studies, it has been shown that 
degenerative aortic stenosis and atherosclerosis had a common pathogenic 
mechanism. Progression of aortic valve stenosis involves an active cellular 

and inflammatory process which resembles atherosclerosis. Since chronic 
systemic inflammation plays an important role in the development of 

atherosclerosis, this process may also play a critical role in the development 
and progression of degenerative aortic stenosis (2-4). Recently it was shown 
that the neutrophil-lymphocyte ratio (NLR) is an important marker of 

inflammation in cardiac disorders, especially in atherosclerotic heart disease 
(5,6). 

The goal of this study is to examine the association between NLR and the 

presence and severity of degenerative aortic valve stenosis. 
 

MATERIALS and METHODS 
 

The echocardiographic data (from 2012 and 2013) of our cardiology 
department was reviewed retrospectively. After evaluation according to 
exclusion criteria’s, a total of 103 patients with degenerative AS and a 

control group of 35 age- and gender- matched patients, who had normal 
echocardiographic findings, were included in the study. The exclusion 
criteria’s were significant valvular heart disease (except for degenerative 

aortic valve disease), heart failure, presence of acute coronary syndrome, 
previous cardiac surgery, presence of atherosclerotic heart disease, 

malignancy, renal or hepatic failure, acute or chronic infectious disease, 
autoimmune disease, anemia (hemoglobin levels lower than 13 g/dl in men 
and 12 g/dl in women), pregnancy, recent blood transfusion, hematological 

disease, acute or chronic pulmonary disease, congenital and rheumatic aortic 
stenosis. Basal and clinical characteristics, laboratory parameters and the 
medical history of coronary heart disease were reviewed from the patients’ 

medical files. Venous blood count was obtained from all the patients on 
admission as a routine part of clinical examination on the same day that the 

transthoracic echocardiography was performed. Neutrophils, lymphocytes 
and white blood cells were measured as part of the automated complete 
blood count. The NLR was calculated as the ratio of the neutrophils and 

lymphocytes, both obtained from the same automated blood sample. 
Diabetes mellitus was defined as a fasting blood glucose level >126 mg/dl or 

current use of a diet or medication to lower blood glucose and/or 
HbA1c>6.5%. Hypertension was considered to be present if the systolic 
pressure was >140 mmHg and/or diastolic pressure was >90 mmHg as well as 

patients receiving antihypertensive treatment were accepted as 
hypertensive.  

 

 
 

 

 

 
 
Hyperlipidemia was defined as LDL cholesterol >130 mg/dl, Total 

cholesterol >200 mg/dl, Triglyceride >200 mg/dl or current use of any 
antihyperlipidemic medication. 

 
Transthoracic echocardiography 

Echocardiography was performed in the left lateral decubitus position with 

the GE-Vingmed Vivid 7 system (GE-Vingmed Ultrasound AS, Horten, 
Norway) ultrasound device. The left ventricle ejection fraction was calculated 
according to the Teicholtz formula based on the diastolic and systolic 

diameters of the left ventricle. Mild aortic stenosis was defined by a peak 
aortic doppler velocity of 2.6-2.9 m/sn and peak gradient <35 mmHg, 

moderate as having a peak doppler velocity of 3.0-4.0 m/sn and 35-60 mmHg 
peak gradient, and severe as having a peak aortic doppler velocity of >4.0 
m/sn and >60 mmHg peak gradient. 

 

Statistical analysis 

Continuous variables are presented as mean±standard deviation, while 

categorical variables are given as percentages. The Kolmogorov-Smirnov test 
was used to verify the normality of the distribution of continuous variables. 

Statistical analysis of clinical data between the two groups consisted of 
unpaired t-tests for parametric data and Mann Whitney U test analysis for 
nonparametric data, whereas one-way analysis of variance or Kruskal-Wallis 

tests was used to evaluate comparisons between the four groups. Post-hoc 
analysis was carried out by Bonferroni correction test and Fisher's least 

significant difference (LSD). Correlations were assessed with the Spearman 
correlation coefficient and the chi-square/Fisher’s exact test were used for 
categorical variables. Analyses were performed with PASW 18 (SPSS/IBM, 

Chicago, IL, USA) software and two-tailed P-value less than 0.05 was 
considered statistically significant. 
 

RESULTS 
 

A total of 103 patients with degenerative aortic stenosis and 35 patients 
in a control group were included in the study. The demographical, 
echocardiographical and hematological characteristic findings of the study 

group are presented in Table 1. There were no differences between the ages 
and genders of the patients within the groups. Also the distribution of HT, 

DM, and HPL was similar in all four groups. The level of NLR was highest in 
severe AS. The neutrophil-lymphocyte ratio was significantly higher in the 
severe AS group, than for the mild and moderate AS groups (1.95±0.42, 

2.31±0.69, 2.67±0.73; p<0.001 respectively). In comparison of degenerative 
aortic stenosis groups with the control group, NLR in all aortic stenosis 

groups was found to be significantly higher than for the control group (Figure 
1) (p<0.001). In addition, there was a statistically significant correlation 
between NLR and transaortic peak pressure gradient in patients with 

degenerative aortic stenosis (Figure 2) (r: 0.626, p<0.001). 
 

Table 1. Demographic, echocardiographic and biochemical characteristics of study group patients 

 Group 1 
Normal 
(n=35) 

Group 2 
Mild 
(n=32) 

Group 3 
Moderate 
(n=36) 

Group 4 
Severe 
(n=35) 

p 

Age 68.2±6.4 69.9±5.8 74.6±7.74 72.2±9.29 0.006 

Female n (%) 16 (24.2) 18 (27.3) 20 (30.3) 12 (18.2) 0.22 
Hb 13.87±1.26 13.75±1.03 13.64±1.01 13.60±1.39 0.72 

Htc 41.75±3.38 41.45±3.25 41.77±3.16 41.14±4.67 0.88 
Aorta Velocity m/sn 1.84±0.42  2.75±0.11 3.4±0.22  4.78±0.47  <0.001 

Peak Gradient 14.23±6.55 30.44±2.62 46.52±6.35 92.25±19.2 <0.001 

Mean Gradient  4.155±1.639 10.145±1.663 20.572±3.719 41.640±7.032 <0.001 

LVEF % 63.11±2.87 62.2±3.4 64±3.55 63.2±3.2 0.148 

IVS 1.154±0.14 1.222±0.17 1.336±0.28 1.497±0.21 <0.001 

PW 1.111±0.11 1.168±0.16 1.236±0.18 1.340±0.15 <0.001 

LV Mass 192.990±39.7 208.012±58.7 232.902±74.5 265.237±59.2 <0.001 

NLR 1.5±0.31 1.95±0.42 2.31±0.69 2.67±0.73 <0.001 
Creatinine 0.8±0.16 0.79±0.19 0.9±0.16 0.9±0.18 0.007 

HT  20 12 19 19 0.38 
DM 20 13 14 15 0.40 

HPL 10 9 12 13 0.83 

HT, hypertension; DM, diabetes mellitus; HPL, hyperlipidemia; NLR, neutrophil/lymphocyte ratio; LVEF, left ventricle ejection fraction;  

Hb, hemoglobin; Htc, hematocrit 
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DISCUSSION 
 

Degenerative aortic valve stenosis is an active disease process that 
represents proliferative and chronic inflammatory changes with lipid 
accumulation, up-regulation of angiotensin converting enzyme activity and 

infiltration of macrophages and T lymphocytes. Macrophages and 
lymphocytes infiltrate into endothelium which release cytokines acting on 

valvular fibroblasts to promote cellular proliferation and extracellular matrix 
remodeling (7-9). Previous studies showed that degenerative aortic stenosis 
has similar pathophysiological and histological features with atherosclerotic 

coronary artery disease (10-12). But inflammation and its role in the 
presence and progression of aortic valve disease is controversial. In their 

study, Gunduz et al. showed that severity of aortic stenosis does not 
correlate with increasing CRP levels (13). In another study, Galanta et al. 
demonstrated that CRP levels increased in patients with degenerative aortic 

stenosis and also showed an independent association of CRP with aortic 
stenosis (14). Moreover, Sanches et al. reported that elevated CRP levels 
could be a marker of aortic stenosis progression (15). 

 

 
Figure 1. Box plot graph showing the neutrophil to lymphocyte ratios in 
control, mild, moderate, and severe aortic stenosis, respectively. 
 

 
Figure 2. Correlation between NLR (neutrophil to lymphocyte ratio ) and 

transaortic peak pressure gradient 
 
White blood cell count and its subtypes are known as classic markers of 

inflammation in cardiovascular disease. In previous studies, it has been 
shown that increased NLR levels are independent predictors of the severity 

of coronary artery disease and slow coronary flow phenomenon (16,17). The 
relationship between NLR and atherosclerotic heart disease has been shown 
in several studies, yet there is limited available data about the association of 

NLR levels with degenerative AS. In our study, the NLR level was significantly 
higher in patients with AS compared to control group.  

The NLR was positively correlated with transaortic peak pressure gradient 
and it was significantly higher in patients with severe AS, when compared to 

those with mild to moderate stenosis. Lymphocytes may have a critical role 
in modulating the inflammatory response in this chronic process. 

Chronic pressure overload typically results in concentric left ventricle 

hypertrophy, with increased wall thickness and a normal chamber size in 
aortic stenosis. The increased wall thickness allows for normalization of wall 
stress, so that the left ventricle contractile function is maintained. Left 

ventricular overload with increased wall stress will result in remodeling 
process, which is predominantly governed by various inflammatory cascades. 

Pathophysiology of remodeling process includes increased pro-inflammatory 
cytokines expression, which is accompanied by leukocyte infiltration, and 
proteolytic myocardial destruction by neutrophil originated enzymes (18,19). 

In their study, Avci et al. showed the highest NLR in patients with calcific 
severe aortic stenosis with depressed LV systolic function. Also similar to our 
study results, they found a positive correlation with transvalvular peak aortic 

gradient and the NLR (20). Although the rheumatic mitral valvular stenosis 
has a different pathophysiology which resembles an autoimmune-like 

process triggered by a streptococcal agent, they share a common result; 
increased myocardial (atrial and ventricle) wall stress and remodeling. In a 
recent study, Polat et al. showed that increased NLR was related to severity 

of rheumatic mitral stenosis and could be a useful inflammatory marker in 
patients with rheumatic valvular disease (21). The association of N/L ratio 

with the severity of mitral and aortic stenosis in previous studies can also be 
explained by the myocardial remodeling process. Also there are additional 
evidences regarding the N/L ratio itself as a marker of ongoing inflammation 

and myocardial remodeling process (21,22). Thus, rather than the chronic 
inflammation regarding the aortic valve itself, the increased left ventricular 
pressure overload caused left ventricular remodeling in chronic stage may be 

the explanation of our findings. 
 

CONCLUSION 
 

Increased NLR can be both a sign of ongoing inflammation and 
myocardial remodeling process in patients with degenerative aortic stenosis. 
However, these findings must be confirmed through a further study in which 

additional biomarkers of ventricular overload such as “brain natriuretic 
peptide” is used. 
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