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ABSTRACT 

Objective: Non-alcoholic fatty liver disease (NAFLD) is a chronic condition characterized by excessive fat 

accumulation in the liver accompanied by inflammation. This study aims to know the diagnostic value of 

NLR (neutrophil to lymphocyte ratio) in stages of NAFLD. 

Materials and Methods: A retrospective case-control study was performed, including 49 NAFLD patients 

with NAFLD Grade 1, 48 with NAFLD Grade 2, 52 with NAFLD Grade 3, and 103 healthy control (HC) 

individuals. Neutrophil/Lymphocyte ratios as well as RBC, HGB, HCT, MCHC, MPV, WBC, NEUT#, RDW-

CV, BASO%, MCH, LYMPH%, PDW, PCT, NLR, EO%, RDW-SD, MONO%, PLT, MCVvalues were 

examined. 

Results: As the disease stages progressed (G3), a significant decrease (p=0.005*) in MPV values and a 

significant increase (p<0.05#) in NLR values were observed. No statistically significant difference was found 

between the groups in RBC (p=0.061), HCT (p=0.097), MCHC (p=0.747), MCV (p>0.05), MCH (p>0.05), PDW 

(p>0.05), PCT (p>0.05), MONO (p>0.05) and EO (p>0.05) parameters. 

Conclusion: MPV and NLR may be considered as effective biomarkers for monitoring the progression of 

NAFLD and evaluating the inflammatory status of patients. 
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INTRODUCTION 
 
Non-alcoholic fatty liver disease (NAFLD) is recognized as 

the most prevalent form of chronic liver disease 

worldwide and defined as the accumulation of fat above 

5% of hepatocytes or liver weight that is not caused by 

alcohol intake or secondary causes (1). The incidence of 

NAFLD is increasing due to the increase in obesity and 

diabetes and the lack of effective treatment methods. 

Global NAFLD incidence was eported at approximately 

4.600/100.000 person years, with higher rates observed in 

men, individuals who are overweight or obese, and a more 

than threefold increase in incidence from 2000 to 2015 (2, 

3). Although the development of non-alcoholic 

ateatohepatitis (NASH) is a multifaceted process that 

remains incompletely understood, in the pathogenesis of 

the disease; the ‘two-hit’ theory, which includes several 

stress factors, has been replaced by the ‘multiple hit’ 

model, which includes many factors such as lipotoxicity, 

innate immune system activation and microbiome (4). 

Type 2 diabetes mellitus, obesity  and dyslipidaemia are 

among the risk factors for NAFLD (5). NAFLD progresses 

in four main grading: Simple Fatty Liver (Steatosis), 

NASH, Fibrosis, and Cirrhosis (4). Liver biopsy is used as 

the gold standard for identification of NAFLD by 

evaluation of the degree of fibrosis and inflammation. 

However, this method may have serious risks such as 

bleeding and bile leakage. Although various inflammatory 

biomarkers have been used as both prognostic and 

predictive biomarkers in NAFLD, they have limitations (6). 

 

Although some associations have been identified between 

certain blood cells and NAFLD, the exact role of blood cells 

in NAFLD has not been fully elucidated (7). Inflammation 

causes a stress response in hepatocytes, may lead to lipid 

accumulation and therefore may lead to steatosis. Studies 

have highlighted the significant presence of inflammatory 

factors in NAFLD, this study aimed to investigate the 

inflammatory indicators neutrophil to lymphocyte ratio 

(NLR) and Platelet/Lymphocyte ratios in the grades of 

NAFLD (8). 

 

NLR is an easily accessible and low-cost indicator. The use 

of NLR in the prognosis of diseases such as chronic kidney 

disease and some cancers has increased over time (9). The 

NLR is considered an indicator of systemic inflammation. 

In NAFLD, fatty liver and inflammation may affect the 

immune response. An increase in this ratio may indicate 

increased inflammation and disease progression. 

However, there are few studies on whether this ratio 

differs between NAFLD stages. his study aims to analyze 

and compare the NLR, which has the potential to provide 

important information in terms of diagnosis and 

management of the disease, in NAFLD stages and to 

examine its status in healthy subjects.   
 
MATERIALS AND METHODS 
 
The study was planned as a retrospective study and was 

conducted by accessing the clinical files of individuals 

who applied to Amasya University Sabuncuoğlu 

Şerefeddin Training and Research Hospital between 2020-

2024 and met the inclusion criteria for our study and 

evaluating the data from the hospital archive. According 

to the diagnoses in the patient file information, staging 

information of NAFLD was obtained. Separate groups 

were created for each staging. (Grade 1, Grade 2, Grade 3, 

Grade 4). A control group consisting of healthy 

individuals was created. Routine hematology and other 

information of the individuals included in the groups was 

obtained from the hospital archive. (RBC, HGB, MCV, 

MCH, HCT, MCHC, MPV, PLT, NLR, RDW-CV, BASO%, 

WBC, PCT, EO%, RDW-SD, LYMPH%, NEUT#, PDW, 

MONO%) Individuals with a history of alcohol 

consumption (those who consume more than 20 grams of 

alcohol per day). Individuals with anemia, leukemia or 

other hematological diseases, under age 18 and those 

receiving anti-inflammatory, immunosuppressive or 

hormone therapy were not included in the study. Amasya 

University Non-Interventional Clinical Research Ethics 

Committee approval was received for the study ( 2024/144). 

 

Statistical analyses 

Statistical analyses were conducted using SPSS software 

version 25 (SPSS Inc., Chicago, IL, USA). The normality of 

continuous variables was assessed visually (histograms 

and Q-Q plots) and analytically (Kolmogorov-

Smirnov/Shapiro-Wilk tests). 

Variables showing normal distribution according to the 

Shapiro-Wilk test were analyzed using one-way ANOVA, 

and homogeneity of variances was evaluated by Levene’s 

Test. When p > 0.05, variances were considered 

homogeneous, and Tukey Post-Hoc Test was applied for 

pairwise comparisons. Results for normally distributed 

variables are presented as mean ± standard deviation (SD).  

For variables that did not show normal distribution, the 

Kruskal-Wallis test was used, and results were reported as 

median and interquartile range (IQR). For pairwise 

comparisons in non-normally distributed data, the Mann-

Whitney U test was applied. 

Qualitative variables were compared using the Chi-square 

test, and results were expressed as n (%). A p-value < 0.05 

was considered statistically significant. 
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RESULTS 

 

A statistically significant difference was found between 

the groups in age values (p = 0.02). In the post-hoc analysis, 

a significant difference was found between HC and G3; the 

mean age was highest in the Grade 3 group. According to  

the results of the Chi-Square test, there was no significant 

difference in gender distribution between the groups (p = 

0.56). The proportion of males appears to be higher in the 

G1 and G2 groups. 

 

No statistically significant difference was found between 

the groups in RBC (p=0.061), HCT (p=0.097), MCHC 

(p=0.747), MCV (p>0.05), MCH (p>0.05), PDW (p>0.05), 

PCT (p>0.05), MONO (p>0.05) and EO (p>0.05) parameters. 

HGB (a significant difference was found between the 

groups (p = 0.037); however, no significant difference was 

found in post hoc analysis. Especially the HGB value of the 

HC group was higher than the other groups. A significant 

difference was found between the groups in MPV values 

(p = 0.005). The results are shown in Table 1. Especially in 

the G3 group, MPV value was lower than the other groups. 

There was a significant difference between the groups in 

WBC values (p < 0.05). In the pairwise comparison made 

by Mann Whitney- U test, WBC values were found to be 

significantly higher in the G2 group compared to the HC 

group and the G1 group. A significant difference was 

found between the groups in PLT values (p < 0.05). In the 

pairwise comparison made by Mann Whitney- U test, it 

was significantly higher in G2 and G3 groups compared to 

G1 group. A significant difference was found between the 

groups in NLR values (p < 0.05). In the pairwise 

comparison made with Mann Whitney- U test, NLR values 

were significantly higher in G1 and G2 groups compared 

to HC group. It is shown in the Figure 1a, b, c, d, e. A 

significant difference was found between the groups in 

BASO values (p < 0.05). In the pairwise comparison made 

with Mann Whitney- U test, especially in G2 and G3 

groups, BASO value is significantly higher than HC and 

G1 groups 

Table 1: Descriptive Statistics of Hematological Parameters and Comparisons Between Groups 

 HC 

(n=103) 

G1 

(n=49)  

G2 

(n=48)  

G3 

(n=52)  
p-values 

Age (years) 55.87 ± 7.8 55 ± 12.09 55.4 ± 12.1 52.6 ± 12.7a 0.02* 

Gender (n/%) 
M: 49/47.6 

F: 54/52.4 

M: 34/69.4 

F: 15/30.6 

M: 31/64.6 

F: 17/35.4 

M: 31/59.6 

F: 21/40.4 
0.56† 

RBC 4.94 ± 0.5 4.70 ± 0.63 4.77 ± 0.53 4.86 ± 0.52 0.061* 

HGB 14.04 ± 1.7 d 13.32 ± 1.55 13.44 ± 1.83 13.98 ± 1.73 0.037* 

HCT 42.55 ± 4.57 41.15 ± 4.67 40.80 ± 4.7 42.29 ± 4.67 0.097* 

MCHC 33.04 ± 1.27 32.86 ± 1.63 32.89 ± 1.41 33.10 ± 1.29 0.747* 

MPV 10.48 ± 0.99 10.36 ± 1.2 10.16 ± 0.99 9.84 ± 1.15d 0.005* 

WBC 6.61 (2.35) 7.09 (2.59) 7.67 (1.89) a.b 7.47(2.40) <0.05# 

MCV 87 (6.4) 87 (5.3) 86 (6.5) 86.7 (6.7) >0.05# 

MCH 28.9 (2.9) 28.9 (2.8) 28.4 (2.3) 29.5 (2.6) >0.05# 

PLT 235 (66) 228 (101) 254 (105) b 262 (89) b <0.05# 

RDW-SD 40.6 (3.3) 43.2 (6)a 43 (5.68) a 41.8 (4.25) a.b <0.05# 

RDW-CV 12.8 (1.2) 13.8 (2.39) a 13.7 (1.55) a 13.1 (1.5) a.c <0.05# 

PDW 12.6 (3.2) 13.2 (4.2) 12.1 (4.7) 13.2 (4.9) >0.05# 

PCT 0.25 (0.1) 0.24 (0.1) 0.26 (0.08) 0.26 (0.11) >0.05# 

NEUT# 3.7 (1.67) 4.1 (1.98) 4.47 (1.58) a 4.2 (1.35) a <0.05# 

LYMPH% 2.3 (0.7) 1.9 (1.05) a 2.3 (1.04) b 2.3 (1.24) b <0.05# 

NLR 1.57 (0.78) 1.9 (1.03) a 1.89 (1.32) a 1.88 (1.2) <0.05# 

MONO% 0.5 (0.21) 0.45 (0.25) 0.6 (0.26) 0.5 (0.21) >0.05# 

EO% 0.13 (0.1) 0.13 (0.14) 0.15 (0.13) 0.15 (0.11) >0.05# 

BASO% 0.3 (0.4) 0.3 (0.2) 0.4 (0.3) a.b 0.4 (0.3) a.b <0.05# 

a: Compared to HC. b: compared to G1. c: compared to G2. d: compared with other groups.*One-way ANOVA, #Kruskall-Wallis, †Ki-square test.  

M: Male, F: Female, HC: healthy controls, G. grade; red blood cells (RBC), white blood cell (WBC), platelet (PLT), hemoglobin (HGB), hematocrit (HCT), 

neutrophil (NEUT#), mean cell hemoglobin (MCH), mean cell hemoglobin concentration (MCHC), red cell distribution width-coefficient of variation 

(RDW-CV), red cell distribution width-standard deviation (RDW-SD), platelet distribution width (PDW), plateletcrit (PCT), lymphocyte (LYMPH), 

eosinophil (EO), lymphocyte percentile (LYM%), monocyte percentile (MONO%), eosinophil percentile (EOS %), basophil percentile (BASO%), 

neutrophil lymphocyte ratio (NLR). MPV. mean platelet volume; NLR. neutrophil lymphocyte ratio. 
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DISCUSSION 

 
Metabolic dysfunction-associated liver disease (MASLD) 

is a substance-independent condition with microvesicular 

steatosis in ≥5% of liver cells, including several disease 

classes such as NASH, liver cirrhosis, non-alcoholic fatty 

liver and fibrosis (10). The incidence of the disease is 

increasing and studies on it also reveal its relationship 

with other diseases. While NAFLD accounts for 40% of 

deaths from cardiovascular disease, research shows that 

this disease can increase cardiovascular risk     

independently of typical risk factors and impacts up to 70% 

of diabetic patients (11). Recent studies have shown that 

NAFLD is higher in men and obese individuals, has 

increased three-fold between 2000 and 2015, treatment 

options are limited, and prevention of NAFLD should 

continue to be the focus of public health strategies (2). 

Additionally, this procedure is costly, prone to significant 

sampling error considering the ratio of the obtained 

sample to liver volume, has poor reproducibility, and is 

susceptible to post-analytical errors during interpretation 

(12, 13). 

 

This study demonstrated that changes in haematological 

parameters become prominent in the progressive stages of 

NAFLD and these changes have the potential to shed light 

on the pathophysiology of the disease. In particular, 

significant increases in WBC, RDW-SD, RDW-C, NEUT 

and LYMP values suggest that inflammation and systemic 

immune response could contribute significantly to the 

progression of NAFLD. In our study, significant decrease 

in MPV values (p= 0.005*) and a significant increase in 

NLR values (p<0.05#) were observed as the disease stages 

 progressed (G3). These two parameters indicate that 

platelet functions and inflammatory processes should be 

evaluated together in the progression of NAFLD. 

However, parameters such as RBC and HGB remained 

constant, suggesting that red blood cells and heemoglobin 

may be less affected by the stages of the disease. Decreased 

MPV may reflect changes in platelet activation and 

potentially microvascular dysfunction. Lower MPV values 

may be associated with progression of inflammation and 

liver fibrosis. Increased NLR indicates exacerbation of 

systemic inflammation and the emergence of a neutrophil-

dominated immune response. This finding supports that 

  

Figure 1 a: Comparison of NLR results according to NAFLD grades,b: Comparison of WBC results according to NAFLD grades, c: 
Comparison of HGB results according to NAFLD grades, d: Comparison of PLT results according to NAFLD grades e: Comparison 
of RDWSD results according to NAFLD grades, a: Compared to HC. b: compared to G1. c: compared to G2. d: compared with 
other groups. 
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inflammation is a fundamental mechanism in the 

pathogenesis of NAFLD. 

 

NAFLD is a major health concern and is projected to 

become the primary reason for liver transplantation 

within the next decade (14). As a result of  cumulative 

meta analysis of NAFLD studies and a meta-analysis of 

changes in metabolism-related parameters, Akdas et al. 

showed that NAFLD patients have a high risk of metabolic 

dysfunction and that most of the Turkish NAFLD patients 

identified in previous studies may have MASLD. Also 

Akdas et al. showed that elevated levels of ferritin, 

hemoglobin, creatinine, CRP, and ESR, along with 

metabolism disorders related wtih glucose, 

hyperlipidemia, impaired liver function, and high blood 

pressure values, were observed in NAFLD patients in 

Türkiye (15). It has been shown how important NAFLD is 

and how it causes various changes in metabolism. In 

another metanalysis study, Shavakhi et al. showed that 

NLR may be suitable biomarker to help in the prediction 

and prevention of NASH and fibrosis in patients with 

NAFLD (16). 

 

NLR ratio has the advantage of simple calculation.  It is 

considered potential noninvasive markers for predicting 

advanced disease. In parallel with our work,  Abdel-

Razik et al. found that NLR ratio was higher in NASH 

group than in non-NASH patients (17). In their study, 

Wenyi et al. showed that there were negative correlations 

between high NLR levels and patients with NAFLD 

exhibiting severe inflammatory activity and substantial 

fibrosis (18). Otherwise, a large cohort study by Kara et al. 

revealed that NLR was not linked to the severity of 

NAFLD.- (19). Although a large study on this condition, 

Kara et al.'s study had limitations: The study group mainly 

included mild NAFLD cases, limiting its applicability to 

severe cases (19). 

 

In contrast to the literature which found a correlation 

between non-alcoholic steatohepatitis and NLR, Acar et al. 

did not find a correlation between simple fatty liver 

disease and NLR in their study (20).  Wang et al. reported 

that NLR levels were positively linked to the the extent of 

liver fibrosis in individuals with NAFLD (21). But the 

initial stage of the disease or between other stages was not 

examined. In a case-control study conducted by Duan et al 

in children with NAFLD, they found that NLR showed no 

significant difference between the two study groups (22).  

Karaoğullarından et al., in contrast to our study, showed 

that MPV was notably higher in the NAFLD group 

compared to the control group. Additionally, Kocabay et 

al. indicated that there was no difference in MPV levels 

between NAFLD patients and the control group (23, 24). 

In the study conducted by Alavarez et al., NAFLD patients 

who experienced cardiovascular events (CE) were 

retrospectively examined and compared with NAFLD 

patients who did not experience CE. It was found that the 

overall change in MPV level was higher in the CE group 

compared to the non CE group. They suggested that this 

finding might indicate MPV as a potential marker for 

elevated cardiovascular risk in NAFLD patients (25). 

 

MPV and NLR represent different but interrelated aspects 

of NAFLD. MPV indicates microvascular damage and 

coagulopathy processes through changes in platelet 

activity, while NLR provides information about the 

severity of systemic inflammation. The combined 

assessment of these two parameters provides a valuable 

approach to understanding the critical roles played by 

both inflammatory and haemostatic processes in the 

progression of NAFLD. 

 

CONCLUSION  
 
In conclusion, the combined assessment of MPV and NLR 

can be considered as effective biomarkers to monitor the 

progression of NAFLD and evaluating the inflammatory 

status of patients. Validation of these parameters in clinical 

applications may provide a better understanding of both 

their diagnostic and prognostic value. 
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