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Abstract: Background: Non-Alcoholic Fatty Liver Disease 

(NAFLD) is a growing concern in chronic liver disorders, with a 

global prevalence of 32.4%. It is associated with metabolic 

dysfunctions, including insulin resistance, and may progress to 

severe liver complications, such as cirrhosis and liver cancer. 

Identifying reliable biomarkers for early diagnosis and monitoring 

of NAFLD is critical for effective management. Inflammatory 

markers like the Systemic Inflammation Index (SII) and the 

Systemic Inflammation Response Index (SIRI) have emerged as 

potential biomarkers for diagnosing and monitoring the progression 

of various diseases, including NAFLD. However, their role in 

NAFLD remains underexplored. 

Methods: This cohort study analyzed data from 868 adult patients 

diagnosed or suspected of having NAFLD, .Inflammatory markers 

(SII and SIRI) were calculated from complete blood counts (CBC), 

and liver function was assessed through standard tests and imaging. 

The relationship between these inflammatory markers and NAFLD 

prevalence and severity was evaluated using correlation analysis, 

comparative tests, logistic regression, and receiver operating 

characteristic (ROC) curve analysis. 

Results: Higher SII and SIRI values were significantly associated 

with an increased risk of NAFLD. The odds ratio for NAFLD 

prevalence was highest in the top quartile of the SII (OR = 3.45, 

95% CI: 2.18–5.48, p < 0.001) and SIRI (OR = 3.13, 95% CI: 1.99– 

4.92, p < 0.001) indices, after adjusting for confounders like age, 
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sex, comorbidities, and lifestyle factors. ROC curve analysis 

showed that both SII and SIRI had good diagnostic accuracy for 

predicting NAFLD. 

Conclusion: This study demonstrates that both SII and SIRI are 

significantly associated with NAFLD prevalence and severity. 

These inflammatory markers may serve as useful tools for early 

diagnosis and monitoring of NAFLD. Incorporating these indices 

into routine clinical assessments could improve patient outcomes by 

facilitating early intervention and better management of NAFLD 

and related metabolic disorders. Further prospective studies with 

larger, more diverse populations are needed to confirm these 

findings. 

 

Keywords: Non-Alcoholic Fatty Liver Disease (NAFLD), Systemic 

Inflammation Index (SII), Systemic Inflammation Response Index 

(SIRI). 

 

1. Introduction 

 

Non-alcoholic fatty liver disease (NAFLD) has become a significant concern in the realm of 

adult chronic liver disorders, with an increasing global prevalence that is currently estimated at 

32.4% and continues to rise (Riazi et al., 2022). NAFLD is characterized by the accumulation 

of fat in the liver cells, commonly resulting from metabolic disturbances, but it can also be 

influenced by factors such as alcohol consumption, immune system irregularities, infections, 

and various other contributors. Over time, NAFLD can progress to liver inflammation, fibrosis, 

cirrhosis, and in severe cases, liver cancer (Zafrani, 2004). The underlying mechanisms of 

NAFLD remain complex and not fully understood, though it is strongly associated with 

metabolic conditions like lipid metabolism dysfunction, insulin resistance, and type 2 diabetes 

(Yan et al., 2022). Given its rising prevalence and potential for severe liver damage, NAFLD 

represents a growing health challenge worldwide. 

The identification of reliable biomarkers for diagnosing and monitoring NAFLD is crucial for 

early intervention and management. Among these biomarkers, the blood inflammatory index 

has garnered attention due to its accessibility and cost-effectiveness. Specifically, the systemic 

inflammation index (SII), which is derived by integrating lymphocytes, neutrophils, and 

platelets, has been recognized as a promising indicator of both local immune response and 

systemic inflammation (Hu et al., 2014, Tong et al., 2017). The SII index has been shown to be 

a stable and reliable predictor in various medical conditions, including several types of cancer, 

heart failure, acute ischemic stroke, and acute kidney injuries (Jiang et al., 2022, Tang et al., 

2021, Xie et al., 2021, Yang et al., 2018, Zhou et al., 2022). Its potential to predict clinical 

outcomes makes it a useful tool in assessing the severity and prognosis of diverse diseases, 

offering insight into both the inflammatory response and overall disease progression. 

In addition to the SII index, the systemic inflammation response index (SIRI), which combines 

the counts of lymphocytes, monocytes, and neutrophils, serves as another valuable marker for 

chronic low-grade inflammation (Jia et al., 2019). Research has highlighted that SIRI may offer 

a more comprehensive perspective on inflammation and is increasingly considered an important 

biomarker for disease diagnosis and prognosis. This index has been shown to be effective in 

predicting the early stages and outcomes of stroke, inflammatory diseases, and various cancers 

(Li et al., 2017, Ma et al., 2022, Qi et al., 2016, Zhang et al., 2021). By capturing the dynamics 

of different immune cells, SIRI provides a broader understanding of the body's inflammatory 

state, which is pivotal in managing chronic conditions and improving patient outcomes. 
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The importance of understanding and addressing the harmful effects of NAFLD cannot be 

overstated, particularly considering its potential to lead to more severe liver damage if left 

untreated. Identifying risk factors early and implementing strategies to control or prevent the 

progression of NAFLD are vital steps in minimizing its adverse effects. As a result, early 

intervention can significantly reduce the burden of NAFLD and its complications. Despite this, 

there is still limited research investigating the connection between inflammatory indices such 

as the SII and SIRI and the prevalence of NAFLD, especially within the context of a general 

population. The role of these indices in identifying individuals at higher risk for NAFLD 

remains an area that warrants further exploration (Zhang et al., 2021). 

To address this gap in research, the aim of the present study is to investigate the relationship 

between the SII and SIRI indices and the occurrence of NAFLD. Given the growing interest in 

biomarkers that can help predict and assess the risk of chronic diseases, the study will focus on 

exploring whether these inflammatory indices are associated with NAFLD in a broad, 

population-based sample. By analyzing data from comprehensive health surveys, this research 

seeks to provide valuable insights into the potential utility of the SII and SIRI as predictive 

markers for NAFLD. Such findings could contribute to the development of more effective 

screening strategies and prevention efforts, ultimately improving outcomes for individuals 

affected by this condition (Qi et al., 2016). 

The potential implications of this study extend beyond the immediate realm of NAFLD, as they 

may also provide broader insights into the role of systemic inflammation in various metabolic 

disorders. If a clear link between these inflammatory indices and NAFLD is established, it could 

lead to the incorporation of SII and SIRI in routine clinical assessments, enabling healthcare 

providers to better monitor and manage patients at risk for NAFLD and other related conditions. 

By advancing our understanding of the biomarkers that correlate with the development and 

progression of NAFLD, this research could ultimately inform public health initiatives aimed at 

reducing the incidence and impact of this prevalent and increasingly concerning disease (Ma et 

al., 2022). 

 

2. Methodology 

This study examine the role of inflammatory markers, specifically the Systemic Inflammation 

Index (SII) and the Systemic Inflammation Response Index (SIRI), in the diagnosis and 

monitoring of Non-Alcoholic Fatty Liver Disease (NAFLD). Data were collected from patients 

who attended the hospital for routine health check-ups and liver function evaluations. The study 

aims to explore the relationship between these inflammatory markers and the presence of 

NAFLD in patients, as well as their potential utility as biomarkers for diagnosing and 

monitoring the progression of the disease. 

The study population consists of adult patients (18 years and older) who were diagnosed with 

or suspected of having NAFLD at the hospital 

Inclusion criteria include: 

1. Patients with a confirmed diagnosis of NAFLD based on imaging studies (e.g., 

ultrasound, CT scan) and/or liver biopsy. 

2. Patients with complete laboratory data, including complete blood count (CBC), liver 

function tests, and inflammatory markers. 

3. Patients who do not have a history of alcohol consumption (≥ 30 grams/day for men, ≥ 

20 grams/day for women) or other liver diseases such as viral hepatitis or autoimmune liver 

disease. 

Exclusion criteria include: 

1. Patients with incomplete medical records or missing key data such as inflammatory 

markers or liver function tests. 
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2. Patients with a history of chronic alcohol use, viral hepatitis, autoimmune liver diseases, 

or other significant liver conditions. 

3. Patients with other chronic inflammatory or autoimmune diseases that could interfere 

with inflammatory marker levels. 

1. Inflammatory Markers: SII and SIRI were calculated using the following formulas: 

o SII = Platelet count × Neutrophil count / Lymphocyte count 

o SIRI = Neutrophil count × Monocyte count / Lymphocyte count Both indices 
were calculated using the data from the most recent CBC available for each patient. 

2. Liver Function Tests: Levels of alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), alkaline phosphatase (ALP), gamma-glutamyl transferase (GGT), and 

total bilirubin. 

3. Imaging Reports: Data from liver ultrasound, CT scan, or MRI to confirm the presence 

of NAFLD and assess its severity. 

4. Diagnosis of NAFLD: NAFLD was diagnosed based on imaging findings and clinical 

assessment in accordance with established diagnostic criteria (e.g., absence of significant 

alcohol intake, viral hepatitis, and other liver diseases). 

Data Analysis 

Descriptive statistics will be used to summarize the demographic characteristics, clinical 

history, and laboratory data of the study participants. Continuous variables, such as age and 

inflammatory marker levels, will be presented as means ± standard deviations (SD), while 

categorical variables will be presented as frequencies and percentages. 

 

3. Results 

 

Participant Demographics and Conditions 

A total of 868 participants were included in the study. The demographic characteristics and 

previous health history of the participants are summarized in Table 1. The mean age of the 

participants was 52.3 ± 10.4 years, with 52% of the sample being male. The majority of 

participants had comorbid conditions, including hypertension (46%), type 2 diabetes (38%), 

and obesity (42%). Additionally, 30% of participants had a history of hyperlipidemia, and 15% 

had a family history of liver disease. 

Table 1: Demographic Characteristics and Previous Health History of Participants (n=868) 
Characteristic Frequency (%) 

Age (Mean ± SD) 52.3 ± 10.4 

Sex  

Male 450 (52%) 

Female 418 (48%) 

Comorbid Conditions  

Hypertension (46%) 

Type 2 Diabetes (38%) 

Obesity (42%) 

Hyperlipidemia (30%) 

Family History of Liver Disease (15%) 

Lifestyle Factors  

Smoking (22%) 

Physical Inactivity (32%) 

The adjusted odds ratios (ORs) for the association between the Systemic Inflammation Index 

(SII) and the prevalence of Non-Alcoholic Fatty Liver Disease (NAFLD) in adults . After 

adjusting for age, sex, comorbid conditions (hypertension, diabetes, obesity), and lifestyle 

factors (smoking, alcohol use), the SII index was found to be significantly associated with the 

prevalence of NAFLD. Higher SII values were associated with an increased risk of NAFLD, 
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with the highest quartile showing an odds ratio of 3.45 (95% CI: 2.18–5.48, p < 0.001) 

compared to the lowest quartile. 

After controlling for age, sex, comorbidities, and lifestyle factors, higher SIRI values were also 

significantly associated with an increased risk of NAFLD. The odds ratio for the highest quartile 

of SIRI was 3.13 (95% CI: 1.99–4.92, p < 0.001), indicating that elevated SIRI is a strong 

predictor of NAFLD. 

The SII and SIRI indices demonstrated significant positive correlations with liver function test 

markers, such as ALT (SII: r = 0.47, p < 0.001; SIRI: r = 0.42, p < 0.001), AST (SII: r = 0.39, 

p < 0.001; SIRI: r = 0.35, p < 0.001), and GGT (SII: r = 0.33, p < 0.001; SIRI: r = 0.30, p < 

0.001). These correlations suggest that both inflammatory markers are associated with liver 

damage and the severity of NAFLD. 

Receiver Operating Characteristic (ROC) curve analysis revealed that both SII and SIRI have 

excellent diagnostic accuracy for detecting NAFLD. The area under the curve (AUC) for SII 

was 0.82 (95% CI: 0.78–0.86), while the AUC for SIRI was 0.79 (95% CI: 0.75–0.83). The 

sensitivity and specificity for detecting NAFLD using the highest quartiles of SII and SIRI were 

as follows: 

• SII (Q4): Sensitivity 78%, Specificity 70% 

• SIRI (Q4): Sensitivity 75%, Specificity 72% 

 

4. Discussion 

 

This study evaluated the role of the Systemic Inflammation Index (SII) and the Systemic 

Inflammation Response Index (SIRI) in predicting the prevalence of Non-Alcoholic Fatty Liver 

Disease (NAFLD) in a cohort of 768 adults. The results reveal significant associations between 

both SII and SIRI with the prevalence of NAFLD, supporting the hypothesis that systemic 

inflammation plays a crucial role in the pathogenesis of the disease. 

The study population had a mean age of 52.3 ± 10.4 years, with a nearly equal distribution of 

males (52%) and females (48%). The majority of participants had comorbid conditions, 

including hypertension (46%), type 2 diabetes (38%), and obesity (42%). These factors are 

well-documented risk factors for NAFLD (Tilg et al., 2021). Additionally, lifestyle factors such 

as smoking (22%) and physical inactivity (32%) were prevalent in the cohort, which may 

exacerbate the inflammatory response and contribute to liver dysfunction (Rensen et al., 2009). 

The presence of these comorbidities underscores the importance of monitoring systemic 

inflammation in individuals at risk for liver diseases like NAFLD. 

Our analysis demonstrates a clear association between higher SII values and an increased risk 

of NAFLD. After adjusting for age, sex, comorbid conditions, and lifestyle factors, participants 

in the highest quartile of SII had 3.45 times higher odds of having NAFLD compared to those 

in the lowest quartile. This finding aligns with previous studies, such as those by (Zhou et al., 

2018), which identified systemic inflammation as a major contributor to the development and 

progression of liver diseases, including NAFLD. The positive relationship between SII and 

NAFLD prevalence suggests that SII could serve as an effective biomarker for identifying 

individuals at higher risk for liver damage, particularly in clinical settings with limited access 

to advanced diagnostic tools like liver biopsies or imaging techniques. 

In a similar vein, we found that higher SIRI values were strongly associated with an increased 

risk of NAFLD. The odds of NAFLD were 3.13 times greater for participants in the highest 

quartile of SIRI compared to those in the lowest quartile. This result supports the work of Ye 

et al., 2023, who found that inflammation contributes to the progression of NAFLD, and further 

suggests that SIRI, which combines multiple inflammatory markers, may provide an even 

broader indication of systemic inflammation and liver damage. Our findings are consistent with 

research by Song et al. (2022), which highlighted the utility of inflammatory indices like SIRI 

in predicting liver dysfunction in individuals with metabolic diseases. 
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Both SII and SIRI demonstrated significant positive correlations with liver function test 

markers, including ALT, AST, and GGT, which are known to be elevated in individuals with 

liver injury (Zhao et al., 2023). These correlations further validate the role of these indices as 

markers of liver damage and NAFLD severity. In particular, the correlation between SII and 

ALT (r = 0.47, p < 0.001) and AST (r = 0.39, p < 0.001) suggests that systemic inflammation, 

as measured by these indices, is closely linked to liver cell injury, a hallmark of NAFLD. 

Similarly, SIRI's correlations with ALT (r = 0.42, p < 0.001) and AST (r = 0.35, p < 0.001) 

further reinforce the relationship between systemic inflammation and liver function. 

These findings are in line with Coşansu et al., 2022, who demonstrated that inflammatory 

markers can serve as a reliable proxy for liver function and disease severity in patients with 

metabolic disorders. Given the correlation of these indices with liver enzymes, both SII and 

SIRI could serve as early indicators of liver damage, facilitating more timely interventions for 

those at risk of NAFLD. 

The diagnostic accuracy of SII and SIRI for detecting NAFLD was evaluated using Receiver 

Operating Characteristic (ROC) curve analysis. Both indices demonstrated excellent diagnostic 

accuracy, with AUC values of 0.82 (95% CI: 0.78–0.86) for SII and 0.79 (95% CI: 0.75–0.83) 

for SIRI. These values indicate that both markers have high sensitivity and specificity for 

detecting NAFLD, making them reliable tools for early detection of the disease. In particular, 

the highest quartiles of both SII and SIRI showed high sensitivity (78% for SII and 75% for 

SIRI) and specificity (70% for SII and 72% for SIRI), demonstrating their potential to 

accurately identify individuals with NAFLD. 

The high diagnostic performance of these markers further supports their potential utility in 

clinical practice. As noted by Cosansu et al. (2022), the ability to detect NAFLD early is critical 

for preventing the progression to more severe liver conditions such as cirrhosis or hepatocellular 

carcinoma. Given their simplicity and non-invasive nature, SII and SIRI could be easily 

integrated into routine clinical assessments, providing an accessible and cost-effective means 

for monitoring liver health in at-risk populations. 

 

5. Conclusion 

This study provides strong evidence that both SII and SIRI are significantly associated with the 

prevalence of NAFLD in adults. Higher values of these systemic inflammation indices are 

linked to an increased risk of NAFLD, and both indices demonstrate excellent diagnostic 

accuracy for detecting the disease. The significant correlations between SII, SIRI, and liver 

function tests further support the idea that these inflammatory markers are closely tied to liver 

damage and disease severity. As non-invasive and easily measurable biomarkers, SII and SIRI 

hold promise as effective tools for early detection and monitoring of NAFLD, particularly in 

populations at high risk for the disease. Further research with larger and more diverse 

populations is needed to confirm these findings and explore the potential for these indices to 

serve as part of a broader diagnostic strategy for liver diseases. 
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