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Abstract 
Introduction: This study investigates the association between high-level systemic immune-inflammatory index (SII) and cirrhosis progression 
in patients with chronic hepatitis B (CHB) and non-alcoholic fatty liver disease (NAFLD). 
Methodology: A total of 272 CHB patients with NAFLD treated at Jincheng General Hospital between January 2018 and January 2023 were 
included. The study endpoint was the development of cirrhosis. The optimal SII cut-off value for predicting cirrhosis progression was 
determined as 1024 using ROC curve analysis and Youden index. Based on this cut-off, patients were classified into low SII (n = 159) and 
high SII (n = 113) groups. Univariate and multivariate Cox regression analyses were performed to identify independent predictors of cirrhosis 
progression and assess the relationship with SII. 
Results: Univariate Cox analysis revealed that SII was a significant risk factor for cirrhosis progression in CHB with NAFLD (HR = 2.062, 
95% CI: 1.717-3.941, p < 0.001). Multivariate Cox regression analysis demonstrated a significant association between elevated SII levels and 
increased incidence of cirrhosis, with patients in the high SII group having an 88.5% higher risk (HR = 1.885, 95% CI: 1.167-3.045, p = 0.010). 
Kaplan-Meier survival analysis further confirmed the higher risk of cirrhosis in patients with high SII levels (log-rank p < 0.001) within 60 
months. 
Conclusions: This study suggests that SII is a relevant risk factor for cirrhosis development in CHB individuals with NAFLD, emphasizing the 
importance of considering SII in current clinical management. 
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Introduction 

The global burden of chronic hepatitis B (CHB) is 
substantial, with an estimated 350-400 million people 
worldwide grappling with this persistent public health 
challenge [1]. Individuals with hepatitis B are at risk of 
developing severe liver-related complications, 
including cirrhosis, hepatocellular carcinoma (HCC), 
and even mortality, resulting in approximately 0.5-1.2 
million deaths annually [2]. Concurrently, there has 
been a surge in the occurrence of non-alcoholic fatty 
liver disease (NAFLD) among individuals with CHB, 
attributed to changes in lifestyle, enhanced living 
standards, and the escalating prevalence of obesity and 
metabolic syndrome (MetS) worldwide [3]. NAFLD 
manifests as a range of liver impairments, including 
simple steatosis, non-alcoholic steatohepatitis (NASH), 
fibrosis, and cirrhosis. It has now become one of the 
most prevalent chronic liver diseases globally, with a 
prevalence rate of 25.24% [4]. Approximately 25-30% 
of patients with CHB demonstrate hepatic steatosis [5]. 

Studies have established a correlation between NAFLD 
and CHB, suggesting that hepatic steatosis may confer 
protection against CHB by reducing HBV viral 
markers. However, CHB individuals with coexisting 
NAFLD face an escalated risk of developing advanced 
liver disease [6]. 

In CHB, the immune system detects and responds 
to HBV infection by activating immune cell responses 
and signaling pathways, which stimulate the production 
of pro-inflammatory cytokines, chemokines, 
interferons, and autoantibodies. These immune 
responses aim to defend against HBV infection by 
eliminating virus-infected cells. However, this immune 
activation also triggers liver inflammation and 
exacerbates liver damage. The persistent inflammation 
eventually leads to liver fibrosis, as continuous viral 
exposure induces the secretion of numerous pro-
inflammatory and fibrotic factors [7]. Moreover, it is 
important to note that in NAFLD, hepatocellular 
metabolic dysfunction and injury are further aggravated 
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by lipid deposition. This lipid buildup in the liver 
initiates inflammatory pathways, triggers the generation 
of reactive oxygen species, leads to mitochondrial 
dysfunction, and induces endoplasmic reticulum stress 
[8]. In summary, the immune response is believed to 
have a crucial role in the unfavorable prognosis of 
NAFLD individuals with CHB. Histological 
examination through liver biopsy is the benchmark for 
diagnosis and evaluation of inflammatory severity in 
hepatic conditions. However, it is a surgical 
intervention that carries a risk of complications. 
Therefore, the utilization of biomarkers that accurately 
reflect the immune response would offer significant 
advantages for clinical management purposes. 

The systemic immune-inflammation index (SII) 
provides a more comprehensive assessment of the 
inflammatory and immune homeostasis within the 
organism. The index is a multifaceted measure of 
inflammation, combining the levels of neutrophils, 
lymphocytes, and platelets. Therefore, SII can be 
considered a biomarker for evaluating the inflammatory 
and immune status of the organism [9,10]. However, 
there have been limited studies exploring the impact of 
SII on the prognosis of patients with CHB and NAFLD. 
Therefore, this study examines the relationship between 
SII and cirrhosis, as well as the individual risk factors 
for cirrhosis in patients with CHB and NAFLD. The 
aim is to provide valuable insights as a reference for the 
prevention and treatment of CHB and NAFLD. 

 
Methodology 
Data sources 

This study conducted a retrospective selection of 
patients with CHB combined with NAFLD who were 
treated at the Department of Infectious Diseases of 

Jincheng General Hospital between January 2018 and 
January 2023. 

Inclusion criteria: (1) Individuals 18 years of age or 
older; (2) patients diagnosed with CHB combined with 
NAFLD; (3) persistence of serum HBsAg for a duration 
of six months or more. 

Exclusion criteria: (1) acute hepatitis B; (2) drug-
induced hepatitis, autoimmune hepatitis, or other types 
of hepatitis besides hepatitis B; (3) malignant tumors, 
including hepatocellular carcinoma (HCC); (4) 
alcoholic fatty liver; (5) patients with significant organ 
damage from other diseases; (6) incomplete clinical 
case information. 

This research was conducted in accordance with the 
ethical standards outlined in the Declaration of 
Helsinki. The Jincheng General Hospital's Medical 
Ethics Committee granted ethical clearance for this 
study, and the requirement for informed consent was 
exempted due to the use of anonymized retrospective 
information (ethics approval code: 2023072501). 

In accordance with the aforementioned criteria, a 
total of 272 patients were enrolled, as illustrated in 
Figure 1. General and laboratory data were collected for 
these patients, including (1) General information such 
as age, gender, and past medical history, and (2) 
laboratory data comprising HBV-DNA level, hepatitis 
B e antigen (HBeAg), blood routine, and blood 
biochemistry indexes, such as white blood cell count 
(WBC), platelet count, lymphocyte count (Lymph), 
neutrophil count (NEUT), aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), total 
cholesterol (TC), low-density lipoprotein cholesterol 
(LDL-C), and triglycerides (TGs), etc. 

 
Diagnostic criteria and definitions 

We defined patients with CHB combined with 
NAFLD as individuals who were newly diagnosed with 
NAFLD or had pre-existing NAFLD during the follow-
up period. The diagnostic criteria for NAFLD were 
based on the 2018 Guidelines for the Management of 
Non-Alcoholic Fatty Liver Disease [11]. These criteria 
involved the confirmation of diffuse hepatic steatosis 
through imaging or histological evidence, while 
excluding other potential causes of hepatic steatosis 
such as alcohol abuse, HCV infection, autoimmune 
hepatitis, Wilson's disease, drug-induced hepatitis, 
among others. CHB was identified by a sustained 
detection of serum hepatitis B virus surface antigen 
(HBsAg) lasting longer than six months. 

The imaging diagnosis of hepatic steatosis includes 
the following criteria: (1) ultrasound-based: the liver 
parenchyma shows diffuse enhancement of near-field 

Figure 1. Flow chart of patient inclusion. 
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echoes, gradual attenuation of far-field echoes, and 
reduced definition of liver structures such as blood 
vessel walls; (2) CT-based: the ratio of CT values 
between the liver and spleen is ≤ 1.0; and (3) MR-based: 
the proton density fat fraction is ≥ 5%. 

BMI is calculated using height and weight. 
Overweight is defined as a BMI ≥ 23 kg/m2 [12] , based 
on the standard for Asian populations. 

 
Endpoint events 

The endpoint event in this study was defined as the 
progression to cirrhosis. The diagnosis of cirrhosis was 
based on the 2019 Chinese guidelines for the diagnosis 
and treatment of cirrhosis [13]. 

 
Follow-up visits 

The primary methods of follow-up in this study 
included the extraction of case system records, 
outpatient follow-up, and telephone follow-up. The 
final follow-up date for the study was July 2023. 
Among 272 eligible patients, the median follow-up 
duration was 20.21 (13.17-25.95) months. 

 
SII formula 

The following formula was used: SII = platelets × 
(neutrophils/lymphocytes). 

 
Statistical Analysis 

Data analysis was conducted using SPSS version 
26.0 (IBM Corp., Armonk, NY, USA). The liver 
cirrhosis endpoint events were used as the state variable 
to construct the ROC curve. The corresponding Youden 
index was calculated to ascertain the critical value for 
the endpoint event, facilitating the classification of 
patients into categories with either a high or low SII. 
The optimal cutoff value for the occurrence of liver 
cirrhosis events, determined by the endpoint occurrence 
variable, was found to be 1024 (AUC = 0.740, p < 
0.001). Patient data was gathered and summarized, 
presenting continuous variables as mean ± SD or as 
medians with interquartile ranges, as appropriate. 
Continuous variables adhering to normality and equal 
variance were analyzed with the t-test, while the Mann-
Whitney U test was applied when these conditions were 
not met. Categorical data were expressed as frequencies 
(percentages) and examined using chi-square or 
Fisher's exact test, according to the situation. To assess 
the cumulative incidence of long-term clinical 
outcomes, Kaplan-Meier analysis was conducted, with 
the log-rank test comparing outcomes across different 
groups. Kaplan-Meier curves graphically illustrated the 
association between the SII and the incidence of liver 

cirrhosis. A multivariate Cox proportional hazards 
model was developed to evaluate the endpoint events, 
with covariates initially chosen based on univariate 
analysis findings. Factors that were statistically 
significant in the univariate analysis were incorporated 
into the multivariate model. The backward stepwise 
approach was utilized to pinpoint independent 
predictors of CHB in conjunction with NAFLD. 
Statistical significance was determined at a p value 
threshold of less than 0.05. To visually convey the 
relationship between SII, incident liver cirrhosis, and 
various independent factors identified in the Cox 
model, forest plots were created using GraphPad Prism 
8. 

 
Results 
Baseline characteristics 

The study incorporated 272 patients who satisfied 
the established inclusion and exclusion guidelines and 
had follow-up data on record. Patients were stratified 
into low and high SII groups based on the threshold 
values obtained from the ROC curves and the Youden 
index, as illustrated in Figure 2. Table 1 presents the 
distribution of patients in each group. Regarding the 
endpoint of cirrhosis development, patients were 
divided into two groups: those with a low SII (SII < 
1024, n = 159) and those with a high SII (SII ≥ 1024, n 
= 113). Statistical analysis revealed notable differences 
between the two groups in age, WBC, neutrophil count, 

Figure 2. ROC curves of SII predicting the incidence of cirrhosis 
events in patients with CHB and NAFLD. 
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lymphocyte count, albumin levels, and the use of 
interferon for antiviral treatment (p < 0.05). However, 
no notable correlation was found between levels of 
alanine ALT, AST, the presence of hypertension, and 
triglyceride and cholesterol levels, with the 
advancement of NAFLD in patients with CHB to 
cirrhosis (p ≥ 0.05). 

 
Relationship between SII and cirrhosis of the liver 

Univariate Cox regression analysis was conducted 
to analyze the occurrence of cirrhosis as the outcome 
variable (Table 2). Findings identified multiple risk 
factors significantly linked to the onset of cirrhosis in 
patients with concurrent CHB and NAFLD (p < 0.05). 
The identified risk factors for progression to cirrhosis in 
patients with concurrent CHB and NAFLD included 
being over 60 years of age, a history of diabetes, 
elevated WBC, increased neutrophils, high levels of 
alkaline phosphatase, elevated HBV-DNA, increased 
SII, decreased prothrombin activity, prolonged INR, 
extended thrombin time, BMI, and the use of interferon 
therapy. On the other hand, a higher lymphocyte count 

and the administration of NAs were associated with a 
protective effect. The study, however, did not establish 
a significant association between ALT or AST levels, 
the presence of hypertension, and the levels of 
triglycerides and cholesterol with the progression to 
cirrhosis in patients affected by both CHB and NAFLD. 

Variables that were significant in the univariate Cox 
regression model were subsequently included in the 
multivariate analysis shown in Figure 3, employing a 
backward stepwise regression technique. This analysis 
pinpointed independent prognostic factors for cirrhosis 
progression in CHB patients with NAFLD (p < 0.05), 
encompassing factors such as being over 60 years old, 

Table 1. Clinical and laboratory characteristics according to the SII (cirrhosis). 
Characteristics SII < 1024 (n = 159) SII > 1024 (n = 113) p 
Demographics    
Age (years) 39 (28-49) 48 (39-55) 0.017 
Gender, n (%)    
Males 118 (74.2) 85 (75.2) 0.851 
Females 41 (25.8) 28 (24.8)  
BMI 25.34 (23.23-28.26) 26.45 (22.78-28.29) 0.828 
Comorbidities, n (%)    
Coronary heart disease 49 (30.8) 36 (31.9) 0.855 
Hypertensive 95 (59.7) 69 (61.1) 0.827 
Diabetes 43 (27.0) 36 (31.9) 0.389 
Cerebrovascular disease 22 (13.8) 21 (18.6) 0.290 
Laboratory parameters    
WBC, 109 /L 5.85 (4.37-7.26) 5.24 (4.01-6.21) 0.024 
RBC, 1012 /L 4.97 (4.81-5.41) 4.92 (4.42-5.39) 0.072 
HB, g/L 158 (152-168) 153 (139-166) 0.105 
PLT, 109 /L 189 (143-237) 177 (143-215) 0.556 
Neut, 109 /L 3.30 (2.58-5.15) 7.08 (5.49-9.57) 0.001 
Lymph, 109 /L 2.14 (1.66-2.61) 1.64 (1.22-1.96) 0.001 
TC (mmol/L) 4.08 (3.37-4.56) 3.79 (3.34-4.42) 0.594 
TG (mmol/L) 1.53 (1.23-2.14) 1.42 (0.97-1.93) 0.414 
HDL-C (mmol/L) 0.97 (0.78-1.17) 0.90 (0.735-1.22) 0.462 
LDL-C (mmol/L) 2.15 (1.70-2.88) 2.19 (1.64-2.81) 0.885 
ALB (g/dL) 47.9 (44.6-50.5) 44.8 (40.2-48.5) 0.013 
LDH (U/L) 181.00 (164.50-210.00) 179.00 (151.15-204.50) 0.329 
ALP (U/L) 81.00 (73.50-91.50) 95.00 (70.00-134.75) 0.185 
GGT (U/L) 52.00 (28.50-89.00) 54.50 (35.70-98.00) 0.629 
AST (U/L) 32.00 (22.00-55.00) 33.50 (22.00-69.00) 0.583 
ALT (U/L) 40.00 (27.00-80.00) 38.00 (27.40-90.00) 0.730 
HBeAg (positive),([%]) 61 (38.4) 38 (33.6) 0.424 
HBV DNA (log10 IU/mL) 2.75 (2.70-4.12) 2.87 (2.72-4.83) 0.719 
Drug use, n (%)    
NAs 33 (20.8) 34 (30.1) 0.07 
Interferon 21 (13.2) 37 (32.7) 0.001 
BMI: body mass index; WBC: white blood cell; RBC: red blood cell; HB: hemoglobin; PLT: platelet; NEUT: neutrophil count; Lymph: lymphocyte count; TC: 
total cholesterol; TG: triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; ALB: serum albumin; LDH: 
lactate dehydrogenase; ALP: alkaline phosphatase; GGT: gamma-glutamyl transferase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; Nas: 
nucleotide analogues). 

Figure 3. Results of multivariate Cox regression analysis for 
cirrhosis. 
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WBC, BMI, PTA, and SII. Notably, age over 60, white 
blood cell count, BMI, PTA, and SII emerged as 
independent predictors of cirrhosis risk, whereas the 
employment of NAs appeared protective. Lymphocyte 
count, however, did not exhibit a significant association 
with cirrhosis progression in the multivariate analysis 
(p ≥ 0.05). Additionally, the analysis identified that a 
high SII level (SII ≥ 1024) corresponded with an 88.5% 
heightened risk of cirrhosis development in these 
patients (HR = 1.885, 95% CI: 1.167-3.045, p = 0.010) 
during the observation period. 

 
Kaplan-Meier survival analysis 

Outcomes from the Kaplan-Meier survival analysis, 
presented in Figure 4, indicate a statistically significant 
distinction between the high and low SII groups (log-
rank p < 0.001). There was a considerably increased 
occurrence of cirrhosis advancement within the high SII 
group relative to the low SII group. 

 
Discussion 

This research assessed the potential of the SII as an 
independent prognostic marker for cirrhosis in subjects 
with CHB and NAFLD. Patients with elevated SII 
demonstrated an 88.5% surge in the likelihood of  

  

Table 2. Results of univariate COX regression analysis of cirrhosis. 
Variables β SE Waldχ2 Crude HR (95% CI) Crude p value 
Age 0.413 0.215 3.703 1.512 (0.102-2.303) 0.049 
Gender -0.044 0.241 0.034 0.616 (0.450-0.844) 0.853 
Hypertensive 0.121 0.229 0.279 1.129 (0.720-1.768) 0.597 
Diabetes 0.652 0.23 8.02 1.920 (1.222-3.014) 0.005 
Cerebrovascular disease 0.461 0.335 1.896 1.585 (0.823-3.055) 0.169 
WBC 0.814 0.21 15.024 2.256 (1.495-3.405) 0.001 
RBC -0.251 0.232 1.17 0.778 (0.493-1.226) 0.279 
HB 0.349 0.232 2.263 1.418 (0.900-2.234) 0.133 
PLT 0.415 0.353 1.386 1.514 (0.759-3.022) 0.239 
Neut 0.718 0.208 11.937 2.050 (1.364-3.081) 0.001 
Lymph -0.689 0.213 10.515 0.502 (0.331-0.761) 0.001 
TC 0.064 0.336 0.037 1.066 (0.5552-2.058) 0.848 
TG 0.116 0.216 0.286 1.123 (0.735-1.716) 0.593 
LDH (U/L) 0.18 0.223 0.654 1.198 (0.774-1.854) 0.419 
ALP (U/L) 0.893 0.305 8.602 2.443 (1.345-4.437) 0.003 
GGT (U/L) 0.303 0.224 1.841 1.354 (0.874-2.099) 0.175 
AST (U/L) 0.036 0.206 0.031 0.859 (0.693-1.553) 0.859 
ALT (U/L) 0.204 0.221 0.858 1.227 (0.796-1.891) 0.354 
HBV DNA (log10 IU/mL) 0.565 0.238 5.657 1.759 (1.105-2.803) 0.017 
SII 0.956 0.212 20.363 2.602 (1.717-3.941) 0.001 
TT 0.733 0.265 7.631 2.081 (1.237-3.501) 0.006 
PTA 0.656 0.237 7.668 1.927 (1.211-3.066) 0.006 
INR 0.732 0.226 10.47 2.078 (1.334-3.237) 0.001 
APTT 0.198 0.222 0.798 1.219 (0.789-1.882) 0.372 
FIB 0.298 0.461 0.418 1.348 (0.546-3.329) 0.518 
PT 1.237 1.006 1.513 3.446 (0.480-24.735) 0.219 
BMI 0.482 0.224 4.647 1.619 (1.045-2.510) 0.031 
NAs -0.548 0.215 6.511 0.578 (0.379-0.81) 0.011 
Interferon 0.834 0.213 15.356 2.303 (1.517-3.495) p < 0.001 
WBC: white blood cell; RBC: red blood cell; HB: hemoglobin; PLT: platelet; NEUT: neutrophil count; Lymph: lymphocyte count; TC: total cholesterol; TG: 
triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; ALB: serum albumin; LDH: lactate dehydrogenase; 
ALP: alkaline phosphatase; GGT: gamma-glutamyl transferase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; SII: systemic immune-
inflammatory index; TT: thrombin time; PTA: prothrombin activity; INR: international normalized ratio; APTT: activated partial thromboplastin time; FIB: 
fibrinogen; PT: prothrombin time; BMI: body mass index; NAs: nucleotide analogues). 

Figure 4. Cumulative Kaplan–Meier estimates of the time to the 
first adjudicated occurrence of cirrhosis. 
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developing cirrhosis (HR = 1.885, 95% CI: 1.167-
3.045, p = 0.010). This investigation is at the forefront 
of exploring the relationship between SII levels and the 
outcomes of CHB patients with NAFLD. 

 
Factors influencing the progression of CHB with 
NAFLD to cirrhosis 

NAFLD is widely acknowledged as the hepatic 
manifestation of MetS, which is characterized by the 
abnormal accumulation of fat in the liver due to 
excessive fat intake and synthesis. Obesity, being a 
significant component of MetS, is also recognized as a 
major factor contributing to the development of 
NAFLD. Abdominal obesity affects the transport of 
free fatty acids between the periphery and the liver, 
disrupting their breakdown and metabolism, thereby 
leading to the occurrence of fatty liver [14]. Co-
infection with HBV stimulates immune mechanisms, 
resulting in heightened liver damage and activation of 
hepatic stellate cells. This activation, coupled with the 
deposition of collagen, sets off a series of events that 
ultimately leads to the progression of liver fibrosis. 
Within our study, we identified obesity as a significant 
independent risk factor for the development of liver 
cirrhosis in individuals with both CHB and NAFLD. 
Additionally, a cohort study conducted in a prospective 
manner in Korea demonstrated a positive correlation 
between weight gain in NAFLD patients and the risk of 
fibrosis progression [15]. Therefore, it is crucial for 
patients with CHB and NAFLD to actively take 
measures to maintain a healthy weight level in order to 
reduce the risk of liver cirrhosis. 

Hepatic steatosis is more prevalent in elderly 
individuals compared to younger people. This can be 
attributed to increased intake of free fatty acids (FFAs) 
and impaired beta-oxidation capacity of fatty acids in 
the elderly [16]. Additionally, the aging process leads 
to insulin resistance and ectopic lipid deposition, 
contributing to the secretion of pro-inflammatory 
cytokines and the establishment of a state of systemic 
low-grade chronic inflammation. In the context of 
chronic HBV infection, aging individuals experience a 
diminished capacity to effectively clear senescent cells 
due to weakened surveillance mechanisms [17]. 
Consequently, chronic inflammatory reactions occur, 
further promoting disease progression. Within our 
study, we found that an age of ≥ 60 years was a 
significant independent risk factor for the progression 
to liver cirrhosis in individuals with chronic HBV 
infection and NAFLD. A large-scale cohort study 
demonstrated a significant increase in the risk of liver 

cirrhosis with advancing age among individuals with 
chronic HBV infection [18]. 

Our research indicates that NAs medications can 
slow the progression of liver cirrhosis in patients with 
both CHB and NAFLD, possibly due to their ability to 
effectively reduce HBV-DNA levels, inhibit virus 
replication and proliferation. Therefore, proactive 
antiviral therapy is crucial for maintaining low HBV-
DNA levels in these patients, providing additional 
protective effects. Moreover, PTA serves as a critical 
indicator of liver coagulation function. Our findings 
identify PTA as a significant independent risk factor in 
patients with concurrent CHB and NAFLD. 
Consequently, it is recommended that PTA levels be 
routinely monitored in clinical practice, serving as a 
standard parameter for assessing liver function. 

 
CHB and NAFLD synergize to cause liver disease 
progression 

In our study, single-factor COX regression analysis 
indicated that HBV-DNA level and diabetes were found 
to be risk factors for cirrhosis in individuals with CHB 
and NAFLD. However, these two factors were not 
included in the multifactor COX regression model 
fitting, possibly due to confounding variables or 
multicollinearity. In the multivariate COX regression 
analysis, significant risk factors for cirrhosis in 
individuals with CHB and NAFLD were identified as 
age ≥ 60 years, WBC count, BMI, and SII, PTA, while 
the use of NAs was found to be a protective factor. This 
finding may be attributed to dysregulated nutrient 
metabolism and the impact of HBV infection. HBV 
infection might contribute to the progression of 
NAFLD towards severe hepatic steatosis by interfering 
with lipid biosynthesis. Hepatitis B protein X (HBx) has 
been demonstrated to induce the activation of PPARs 
and signaling pathways (PI3K/AKT, NF-κβ, SREBP), 
thereby impacting lipid metabolism homeostasis, liver 
lipogenesis, alterations in cholesterol metabolism, and 
liver steatosis [19–22]. However, in mice with NAFLD 
induced by HBV virus antigens (HBsAg and HBcAg), 
Miyake et al. observed that the saturated fatty acid 
palmitic acid could impair the function of hepatic 
dendritic cells (DC), leading to the failure to activate 
antigen-specific immune cells, hindering HBV 
clearance, and causing the progression of liver disease 
[23]. In summary, HBV infection may disrupt liver 
cholesterol metabolism, resulting in the progression of 
NAFLD towards more severe steatosis, while NAFLD 
may hinder HBV clearance within the body, thereby 
contributing to the progression of liver disease. 
Increased expression levels of long non-coding RNAs 
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(lncRNAs) have been detected in individuals with CHB 
and NASH [19,24]. Elevated levels of lncRNAs can 
exacerbate liver tissue damage by enhancing the 
hepatitis response [25]. 

During chronic HBV infection, immune cells in the 
liver are activated due to continuous viral exposure, 
leading to the secretion of a multitude of pro-
inflammatory and pro-fibrotic factors. This process 
results in hepatic inflammation and fibrosis. NAFLD, 
which is primarily associated with obesity and 
metabolic disorders, serves as the main hepatic 
manifestation. In individuals with NAFLD, HBV 
infection exacerbates the severity of hepatic steatosis. 
This exacerbation leads to dysfunction in mitochondria 
and peroxisomes, oxidative stress, the production of 
harmful fatty acid metabolites, and the activation of 
inflammatory cytokines (IL-1, IL-11, TGF, TNF, 
CCL2, CCL11) [26,27]. The combined impact of 
metabolic factors and HBV infection contributes to 
progressive liver inflammation and fibrosis. 
Consequently, CHB and NAFLD act synergistically in 
driving the progression of liver disease. 

 
SII response in CHB combined with NAFLD 

SII, as a comprehensive novel biomarker of 
inflammation, has been shown to reflect local immune 
responses and systemic inflammation throughout the 
body, as reported by Hu et al. in their 2014 study [28]. 
Previous investigations have utilized SII to predict and 
assess the prognosis of various solid tumors, such as 
esophageal cancer [29], gastric cancer [30], 
osteosarcoma [31], and others. Recent studies have 
demonstrated the significant value of the SII in 
predicting the prognosis of cardiovascular diseases, 
chronic kidney diseases, and cerebrovascular diseases 
[32,33]. In patients with CHB coexisting with NAFLD, 
inflammation serves as an indicator of disease 
progression, with the recruitment of inflammatory cells 
and upregulation of inflammatory mediators playing 
crucial roles in fibrosis development. Compared to 
other markers, SII provides a more comprehensive 
assessment of inflammation and immune status. Recent 
research has demonstrated the predictive value of SII in 
patients with chronic liver diseases. Additionally, when 
combined with HBsAg testing, SII holds significant 
clinical significance in distinguishing HBeAg-negative 
chronic hepatitis from HBeAg-positive chronic 
hepatitis [34]. Similarly, SII exhibits a favorable 
predictive value in assessing the degree of hepatic 
steatosis and prognosis in patients with NAFLD [35]. 
However, at present, there is a paucity of research 

investigating the association between SII and the co-
occurrence of CHB and NAFLD. 

SII can reflect both inflammation and immunity in 
the body. Elevated SII levels, attributed to increased 
neutrophil and platelet counts, as well as decreased 
lymphocyte levels, typically indicate an augmented 
inflammatory response and a compromised immune 
response in the patient. 

During systemic inflammation, there is a rise in 
circulating neutrophils and platelets, coupled with a 
decrease in lymphocyte count. The coexistence of 
NAFLD and HBV infection results in modifications of 
peripheral blood leukocytes, with notable accumulation 
of neutrophils in the liver, which is a hallmark of 
inflammation in different liver diseases. Neutrophil 
infiltration is frequently observed in patients with 
NAFLD or CHB, and these neutrophils play a 
detrimental role by fostering macrophage recruitment 
and releasing inflammatory mediators such as elastase 
and myeloperoxidase [36]. Studies have confirmed that 
activated hepatic stellate cells can prolong the survival 
of neutrophils and further enhance the ongoing 
inflammatory response by generating reactive oxygen 
species (ROS), thereby promoting liver fibrosis [37]. 
However, recent research has shown that neutrophils 
can, in turn, inhibit the activation of hepatic stellate 
cells and play a protective role in the progression of 
chronic liver inflammation towards fibrosis [38]. 

Studies have indicated that long-term chronic liver 
disease can lead to a decrease in lymphocyte synthesis 
and an increase in apoptosis. Through the measurement 
of cytotoxic T cell production and proliferation, Barber 
et al. discovered that although effector T cells were 
generated in early HBV-infected mice, they gradually 
lost their normal function [39]. Persistent elevation of 
antigen levels leads to T-cell exhaustion, impairing 
their potent effector and proliferative functions, thus 
rendering them unable to eliminate the virus. In 
prolonged infections, the inability to eradicate the virus 
is a consequence of T-cell exhaustion [40]. These 
findings, along with our study, suggest that SII may 
serve as a useful indicator of the prognosis for patients 
with NAFLD combined with CHB. 

The crucial role of platelets in maintaining 
hemostasis and facilitating thrombosis is widely 
acknowledged. However, platelet activity can also be 
heightened in the presence of inflammation. Activated 
platelets release soluble mediators like TGF-β and 
TXA2, as well as microRNA-containing vesicles, 
which can provoke chronic inflammation and promote 
tissue fibrosis [41]. Similarly, the activation of platelet-
derived growth factor (PDGF) can stimulate the 
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proliferation and differentiation of HSCs, the 
production and deposition of collagen mediated by 
HSCs, and the transformation of HSCs into 
myofibroblasts, all of which contribute to liver injury 
and fibrosis [42]. In an HBV transgenic mouse model, 
a study revealed that platelet activation played a role in 
the accumulation of specific CD8 T cells and non-
specific inflammatory cells in the liver. The use of two 
specific platelet activation inhibitors (clopidogrel and 
aspirin) resulted in a reduction of inflammation and 
immune cell infiltration [43]. 

Recently, there has been growing recognition of the 
significant role that platelets play in the development 
and progression of liver disease. There is a notable 
increase in the inflammatory transcription of platelets 
in the peripheral blood of NAFLD patients compared to 
individuals without the condition [44]. However, it is 
worth noting that studies have consistently shown a 
correlation between advanced liver fibrosis and 
thrombocytopenia, where a platelet count below 15 × 
104/μL is associated with a poorer prognosis in NAFLD 
patients [45]. These findings contrast with the results of 
our study. Our study found that a higher SII was 
independently associated with an increased incidence of 
liver cirrhosis in individuals with coexisting NAFLD 
and CHB. These results suggest that the comprehensive 
index SII can indicate the balance between the immune 
and inflammatory responses in the body. SII has 
demonstrated good predictive ability in various studies 
and serves as a non-invasive, cost-effective, and 
convenient method. Therefore, SII holds excellent 
potential for clinical application in NAFLD with CHB. 

However, it is essential to acknowledge the 
limitations of this study. Firstly, it was a retrospective 
study conducted with a relatively small sample size, 
which may have introduced bias and limited the 
generalizability of the findings. Further confirmation is 
required through larger sample sizes and multicenter 
studies in both basic and clinical research settings. 
Secondly, we did not utilize liver biopsy for the 
diagnosis of NAFLD and liver cirrhosis, and routine 
assessment of NAFLD activity score (NAS) was not 
feasible in our study. As a result, we were unable to 
identify patients with NASH within the NAFLD 
population. In our study cohort, non-invasive imaging 
examinations (including ultrasound, CT, and MRI) and 
laboratory tests were utilized for diagnosis. While liver 
biopsy serves as the gold standard for diagnosing these 
conditions, non-invasive diagnostic tools offer superior 
safety, better patient tolerance, greater acceptability, 
and the ability for repeat testing as needed. 
Furthermore, given our specific focus on patients with 

concurrent CHB and NAFLD, we did not conduct 
comparative studies involving individuals who solely 
had CHB or NAFLD. This is an area we intend to 
explore in future research. 

 
Conclusions 

In conclusion, our findings indicate that a high SII 
level serves as an independent risk indicator for 
cirrhosis in individuals with CHB and NAFLD. It is 
expected to function as an inflammatory marker for 
predicting a poor prognosis in this patient population 
and holds significant guiding implications for follow-
up and treatment. 

 
Author contributions 
Bo Xue: Contributed to formal analysis, initial draft writing, 
editing, and data curation. Zeyu Wang: Provided writing 
review, editing assistance, formal analysis, and data curation. 
Jianguo Li: Responsible for writing review, methodology, 
and conceptualization. 
 
Corresponding author 
Jianguo Li 
Director Physician 
Jincheng General Hospital affiliated to Shanxi Medical 
University 
Jincheng, Shanxi, 048000, PR China 
Tel: 15222610467 
Email: lsxykda@foxmai.com 
 
Conflict of interests 
No conflict of interests is declared. 
 
References 
1. Zhang J, Lin S, Jiang D, Li M, Chen Y, Li J, Fan J (2020) 

Chronic hepatitis B and non-alcoholic fatty liver disease: 
conspirators or competitors? Liver Int 40: 496–508. doi: 
10.1111/liv.14369. 

2. Lavanchy D (2004) Hepatitis B virus epidemiology, disease 
burden, treatment, and current and emerging prevention and 
control measures. J Viral Hepat 11: 97–107. doi: 
10.1046/j.1365-2893.2003.00487.x. 

3. Younossi Z, Anstee QM, Marietti M, Hardy T, Henry L, Eslam 
M, George J, Bugianesi E (2018) Global burden of NAFLD 
and NASH: trends, predictions, risk factors and prevention. Nat 
Rev Gastroenterol Hepatol 15: 11–20. doi: 
10.1038/nrgastro.2017.109. 

4. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, 
Wymer M (2016) Global epidemiology of nonalcoholic fatty 
liver disease—Meta‐analytic assessment of prevalence, 
incidence, and outcomes. Hepatology 64: 73–84. doi: 
10.1002/hep.28431. 

5. Hui RWH, Seto WK, Cheung KS, Mak LY, Liu KSH, Fung J, 
Wong DKH, Lai CL, Yuen M-F (2018) Inverse relationship 
between hepatic steatosis and hepatitis B viremia: results of a 
large case-control study. J Viral Hepat 25: 97–104. doi: 
10.1111/jvh.12766. 



Xue et al. – SII as a prognostic marker for CHB with NAFLD     J Infect Dev Ctries 2025; 19(2):315-324. 

323 

6. Wong GLH, Chan HLY, Yu Z, Chan AWH, Choi PCL, Chim 
AML, Chan HY, Tse CH, Wong VWS (2014) Coincidental 
metabolic syndrome increases the risk of liver fibrosis 
progression in patients with chronic hepatitis B – a prospective 
cohort study with paired transient elastography examinations. 
Aliment Pharm Ther 39: 883–893. doi: 10.1111/apt.12658. 

7. Khanam A, Chua JV, Kottilil S (2021) Immunopathology of 
chronic hepatitis b infection: role of innate and adaptive 
immune response in disease progression. Int J Mol Sci 22: 
5497. doi: 10.3390/ijms22115497. 

8. Hardy T, Oakley F, Anstee QM, Day CP (2016) Nonalcoholic 
fatty liver disease: pathogenesis and disease spectrum. Annu 
Rev Pathol 11: 451–496. doi: 10.1146/annurev-pathol-012615-
044224. 

9. Wang B, Tian L, Gao XH, Ma XL, Wu J, Zhang CY, Zhou Y, 
Guo W, Yang XR (2016) Dynamic change of the systemic 
immune inflammation index predicts the prognosis of patients 
with hepatocellular carcinoma after curative resection. Clin 
Chem Lab Med 54: 1963–1969. doi: 10.1515/cclm-2015-1191. 

10. Mozos I, Malainer C, Horbańczuk J, Gug C, Stoian D, Luca 
CT, Atanasov AG (2017) Inflammatory markers for arterial 
stiffness in cardiovascular diseases. Front Immunol 8: 1058. 
doi: 10.3389/fimmu.2017.01058. 

11. National Workshop on Fatty Liver and Alcoholic Liver 
Disease, Chinese Society of Hepatology, Chinese Medical 
Association, Fatty Liver Expert Committee, Chinese Medical 
Doctor Association (2018) Guidelines of prevention and 
treatment for nonalcoholic fatty liver disease: a 2018 update. 
Chin J Hepatol 26: 195–203. doi: 10.3760/cma.j.issn.1007-
3418.2018.03.008. [Article in Chinese]. 

12. WHO Expert Consultation (2004) Appropriate body-mass 
index for Asian populations and its implications for policy and 
intervention strategies. Lancet 36: 157–163. doi: 
10.1016/S0140-6736(03)15268-3. 

13. Chinese Society of Hepatology, Chinese Medical Association 
(2019) Chinese guidelines on the management of liver 
cirrhosis. Chin J Hepatol 27: 846–865. doi: 
10.3760/cma.j.issn.1007-3418.2019.11.008. [Article in 
Chinese]. 

14. Anstee QM, Targher G, Day CP (2013) Progression of NAFLD 
to diabetes mellitus, cardiovascular disease or cirrhosis. Nat 
Rev Gastroenterol Hepatol 10: 330–344. doi: 
10.1038/nrgastro.2013.41. 

15. Kim Y, Chang Y, Cho YK, Ahn J, Shin H, Ryu S (2019) 
Obesity and weight gain are associated with progression of 
fibrosis in patients with nonalcoholic fatty liver disease. Clin 
Gastroenterol Hepatol 17: 543–550.e2. doi: 
10.1016/j.cgh.2018.07.006. 

16. Georgieva M, Xenodochidis C, Krasteva N (2023) Old age as 
a risk factor for liver diseases: modern therapeutic approaches. 
Exp Gerontol 184: 112334. doi: 10.1016/j.exger.2023.112334. 

17. Karakousis ND, Papatheodoridi A, Chatzigeorgiou A, 
Papatheodoridis G (2020) Cellular senescence and hepatitis B-
related hepatocellular carcinoma: an intriguing link. Liver Int 
40: 2917–2927. doi: 10.1111/liv.14659. 

18. Le AK, Yang HI, Yeh ML, Jin M, Trinh HN, Henry L, Liu A, 
Zhang JQ, Li J, Wong C, Wong C, Cheung R, Yu M-L, Nguyen 
MH (2021) Development and validation of a risk score for liver 
cirrhosis prediction in untreated and treated chronic hepatitis 
B. J Infect Dis 223: 139–146. doi: 10.1093/infdis/jiaa330. 

19. Chen W, Lin C, Gong L, Chen J, Liang Y, Zeng P, Diao H 
(2019) Comprehensive analysis of the mRNA-lncRNA co-
expression profile and ceRNA networks patterns in chronic 

hepatitis B. Curr Genomics 20: 231–245. doi: 
10.2174/1389202920666190820122126. 

20. Na TY, Shin YK, Roh KJ, Kang SA, Hong I, Oh SJ, Seong JK, 
Park CK, Choi YL, Lee M-O (2009) Liver X receptor mediates 
hepatitis B virus X protein-induced lipogenesis in hepatitis B 
virus-associated hepatocellular carcinoma. Hepatology 49: 
1122–1131. doi: 10.1002/hep.22740. 

21. Hong C, Tontonoz P (2014) Liver X receptors in lipid 
metabolism: opportunities for drug discovery. Nat Rev Drug 
Discov 13: 433–444. doi: 10.1038/nrd4280. 

22. Kim JY, Song EH, Lee HJ, Oh YK, Choi KH, Yu DY, Park SI, 
Seong JK, Kim W-H (2010) HBx-induced hepatic steatosis and 
apoptosis are regulated by TNFR1- and NF-kappaB-dependent 
pathways. J Mol Biol 397: 917–931. doi: 
10.1016/j.jmb.2010.02.016. 

23. Miyake T, Akbar SMF, Yoshida O, Chen S, Hiasa Y, Matsuura 
B, Abe M, Onji M (2010) Impaired dendritic cell functions 
disrupt antigen-specific adaptive immune responses in mice 
with nonalcoholic fatty liver disease. J Gastroenterol 45: 859–
867. doi: 10.1007/s00535-010-0218-4. 

24. Rohilla S, Kaur S, Puria R (2022) Chapter one–Long non-
coding RNA in Non-alcoholic fatty liver disease. Adv Clin 
Chem 110: 1–35. doi: 10.1016/bs.acc.2022.06.001. 

25. Li JZ, Ye LH, Wang DH, Zhang HC, Li TY, Liu ZQ, Dai EH, 
Li MR (2021) The identify role and molecular mechanism of 
the MALAT1/hsa-mir-20b-5p/TXNIP axis in liver 
inflammation caused by CHB in patients with chronic HBV 
infection complicated with NAFLD. Virus Res 298: 198405. 
doi: 10.1016/j.virusres.2021.198405. 

26. Schuppan D, Surabattula R, Wang XY (2018) Determinants of 
fibrosis progression and regression in NASH. J Hepatol 68: 
238–250. doi: 10.1016/j.jhep.2017.11.012. 

27. Koyama Y, Brenner DA (2017) Liver inflammation and 
fibrosis. J Clin Invest 127: 55–64. doi: 10.1172/JCI88881. 

28. Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W, Zhang X, 
Wang WM, Qiu SJ, Zhou J, Fan J (2014) Systemic immune-
inflammation index predicts prognosis of patients after curative 
resection for hepatocellular carcinoma. Clin Cancer Res 20: 
6212–6222. doi: 10.1158/1078-0432.CCR-14-0442. 

29. Zhang H, Shang X, Ren P, Gong L, Ahmed A, Ma Z, Ma R, 
Wu X, Xiao X, Jiang H, Tang P, Yu Z (2019) The predictive 
value of a preoperative systemic immune-inflammation index 
and prognostic nutritional index in patients with esophageal 
squamous cell carcinoma. J Cell Physiol 234: 1794–1802. doi: 
10.1002/jcp.27052. 

30. Ding P, Guo H, Sun C, Yang P, Kim NH, Tian Y, Liu Y, Liu 
P, Li Y, Zhao Q (2022) Combined systemic immune-
inflammatory index (SII) and prognostic nutritional index 
(PNI) predicts chemotherapy response and prognosis in locally 
advanced gastric cancer patients receiving neoadjuvant 
chemotherapy with PD-1 antibody sintilimab and XELOX: a 
prospective study. BMC Gastroenterol 22: 121. doi: 
10.1186/s12876-022-02199-9. 

31. Huang X, Hu H, Zhang W, Shao Z (2019) Prognostic value of 
prognostic nutritional index and systemic immune-
inflammation index in patients with osteosarcoma. J Cell 
Physiol 234: 18408–18414. doi: 10.1002/jcp.28476. 

32. Wang Z, Qin Z, Yuan R, Guo J, Xu S, Lv Y, Xu Y, Lu Y, Gao 
J, Yu F, Tang L, Zhang L, Bai J, Cui X, Zhang J, Tang J (2022) 
Systemic immune‐inflammation index as a prognostic marker 
for advanced chronic heart failure with renal dysfunction. ESC 
Heart Fail 10: 478–491. doi: 10.1002/ehf2.14217. 



Xue et al. – SII as a prognostic marker for CHB with NAFLD     J Infect Dev Ctries 2025; 19(2):315-324. 

324 

33. Han J, Yang L, Lou Z, Zhu Y (2023) Association between 
systemic immune-inflammation index and systemic 
inflammation response index and outcomes of acute ischemic 
stroke: a systematic review and meta-analysis. Ann Indian 
Acad Neurol 26: 655–662. doi: 10.4103/aian.aian_85_23. 

34. Koroglu M, Ayvaz MA, Bakan SB, Sirin A, Akyuz U (2024) 
Can quantitative surface antigen levels and systemic immune-
inflammation index be predictive as a new indicator for the 
initiation of treatment in chronic hepatitis b? Eur J 
Gastroenterol Hepatol 36: 489. doi: 
10.1097/MEG.0000000000002737. 

35. Zhao E, Cheng Y, Yu C, Li H, Fan X (2023) The systemic 
immune-inflammation index was non-linear associated with 
all-cause mortality in individuals with nonalcoholic fatty liver 
disease. Ann Med 55: 2197652. doi: 
10.1080/07853890.2023.2197652. 

36. Rensen SS, Slaats Y, Nijhuis J, Jans A, Bieghs V, Driessen A, 
Malle E, Greve JW, Buurman WA (2009) Increased hepatic 
myeloperoxidase activity in obese subjects with nonalcoholic 
steatohepatitis. Am J Pathol 175: 1473–1482. doi: 
10.2353/ajpath.2009.080999. 

37. Zhou Z, Xu M-J, Cai Y, Wang W, Jiang JX, Varga ZV, Feng 
D, Pacher P, Kunos G, Torok NJ, Gao B (2018) Neutrophil-
hepatic stellate cell interactions promote fibrosis in 
experimental steatohepatitis. Cell Mol Gastroenterol Hepatol 
5: 399–413. doi: 10.1016/j.jcmgh.2018.01.003. 

38. Shah AD, Denaxas S, Nicholas O, Hingorani AD, Hemingway 
H (2017) Neutrophil counts and initial presentation of 12 
cardiovascular diseases: a CALIBER cohort study. J Am Coll 
Cardiol 69: 1160–1169. doi: 10.1016/j.jacc.2016.12.022. 

39. Barber DL, Wherry EJ, Masopust D, Zhu B, Allison JP, Sharpe 
AH, Freeman GJ, Ahmed R (2006) Restoring function in 
exhausted CD8 T cells during chronic viral infection. Nature 
439: 682–687. doi: 10.1038/nature04444. 

40. Zheng M, Tian Z (2019) Liver-mediated adaptive immune 
tolerance. Front Immunol 10: 2525. doi: 
10.3389/fimmu.2019.02525. 

41. Miele L, Alberelli MA, Martini M, Liguori A, Marrone G, 
Cocomazzi A, Vecchio FM, Landolfi R, Gasbarrini A, Grieco 

A, De Candia E (2021) Nonalcoholic fatty liver disease 
(NAFLD) severity is associated to a nonhemostatic 
contribution and proinflammatory phenotype of platelets. 
Transl Res 231: 24–38. doi: 10.1016/j.trsl.2020.11.003. 

42. Kocabayoglu P, Lade A, Lee YA, Dragomir A-C, Sun X, Fiel 
MI, Thung S, Aloman C, Soriano P, Hoshida Y, Friedman SL 
(2015) β-PDGF receptor expressed by hepatic stellate cells 
regulates fibrosis in murine liver injury, but not carcinogenesis. 
J Hepatol 63: 141–147. doi: 10.1016/j.jhep.2015.01.036. 

43. Sitia G, Aiolfi R, Di Lucia P, Mainetti M, Fiocchi A, Mingozzi 
F, Esposito A, Ruggeri ZM, Chisari FV, Iannacone M, Guidotti 
LG (2012) Antiplatelet therapy prevents hepatocellular 
carcinoma and improves survival in a mouse model of chronic 
hepatitis B. Proc Natl Acad Sci U S A 109: E2165-E2172. doi: 
10.1073/pnas.1209182109. 

44. Malehmir M, Pfister D, Gallage S, Szydlowska M, Inverso D, 
Kotsiliti E, Leone V, Peiseler M, Surewaard BGJ, Rath D, Ali 
A, Wolf MJ, Drescher H, Healy ME, Dauch D, Kroy D, 
Krenkel O, Kohlhepp M, Engleitner T, Olkus A, Sijmonsma T, 
Volz J, Deppermann C, Stegner D, Helbling P, Nombela-
Arrieta C, Rafiei A, Hinterleitner M, Rall M, Baku F, Borst O, 
Wilson CL, Leslie J, O’Connor T, Weston CJ, Chauhan A, 
Adams DH, Sheriff L, Teijeiro A, Prinz M, Bogeska R, Anstee 
N, Bongers MN, Notohamiprodjo M, Geisler T, Withers DJ, 
Ware J, Mann DA, Augustin HG, Vegiopoulos A, Milsom MD, 
Rose AJ, Lalor PF, Llovet JM, Pinyol R, Tacke F, Rad R, 
Matter M, Djouder N, Kubes P, Knolle PA, Unger K, Zender 
L, Nieswandt B, Gawaz M, Weber A, Heikenwalder M (2019) 
Platelet GPIbα is a mediator and potential interventional target 
for NASH and subsequent liver cancer. Nat Med 25: 641–655. 
doi: 10.1038/s41591-019-0379-5. 

45. Kawanaka M, Nishino K, Ishii K, Tanikawa T, Urata N, 
Suehiro M, Sasai T, Haruma K, Kawamoto H (2021) 
Combination of type IV collagen 7S, albumin concentrations, 
and platelet count predicts prognosis of non-alcoholic fatty 
liver disease. World J Hepatol 13: 571–583. doi: 
10.4254/wjh.v13.i5.571. 

 


	Introduction
	Methodology
	Data sources
	Diagnostic criteria and definitions
	Endpoint events
	Follow-up visits
	SII formula
	Statistical Analysis

	Results
	Baseline characteristics
	Relationship between SII and cirrhosis of the liver
	Kaplan-Meier survival analysis

	Discussion
	Factors influencing the progression of CHB with NAFLD to cirrhosis
	CHB and NAFLD synergize to cause liver disease progression
	SII response in CHB combined with NAFLD

	Conclusions
	Author contributions
	Corresponding author
	Conflict of interests
	References

