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Background: Studies on the associations between Systemic Immune-Inflammation (SII) and hepatic steatosis in China are still
lacking. It is necessary to clarify the relationship between SII and hepatic steatosis in the Chinese population.

Methods: This study was conducted from January 2022 to December 2022. A total of 37,095 participants were enrolled, among them,
with 20,709 (55.83%) being males, and 16,386 (44.17%) being females. Physical and biochemical indicators were measured during
a morning health examination after the examinees had fasted overnight. Diagnoses of hepatic steatosis were determined using an
ultrasound test in accordance with the Chinese Guideline. Analysis of variance and chi-square tests were used to analyze the
association between SII and hepatic steatosis. Stratification analyses were conducted based on age, gender, and obese status.
Restricted cubic spline regression was also performed to explore the shapes of associations between SII and hepatic steatosis.
Results: The average age of the 37,095 participants was 44.78 years old, with those with hepatic steatosis (11,599 (31.27%))
averaging 47.06 years old and those (25,496 (68.73%)) in the control group averaging 43.73 years old. SII was positively associated
with hepatic steatosis. This association remained significant after conducting stratification analysis by age and gender. The inflection
points in the inverted U-shaped curve for the relationship between SII and hepatic steatosis were 399.78 for gender (1000 cells /uL)
(nonlinear P<0.01, OR=1.31 (male), 1.00 (female)) and 385.79 for age (1000 cells /uL)(nonlinear P<0.01, OR=1.35 (18~44 years old),
1.87 (45~59 years old), 1.93 (60~ years old)).

Conclusion: SII is an independent risk factor for hepatic steatosis, and this effect appears to be stronger in subjects with BMI <28 kg/
m?. The nonlinear relationship between SII and hepatic steatosis, characterized by an inverted U-shaped distribution, may serve as
a reference for diagnosing and evaluating hepatic steatosis.
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Introduction
Liver disease affects millions of people worldwide, and fatty liver disease, especially non-alcoholic fatty liver disease,
has became the most common liver disease worldwide, with a global prevalence of up to 25%.'” Due to the rapid
development of China’s economy and the change in people’s lifestyles in recent decades, the prevalence rate of non-
alcoholic fatty liver disease in China has increased from 17% in 2003 to 29.2% in 2018.%* It has been speculated that the
prevalence of fatty liver in China will continue to increase in the future, even if obesity and diabetes remain at current
and historical rates.>°

Since the liver plays a central role in lipid metabolism, the accumulation of excessive lipids in the liver tissue may
lead to inflammation, resulting in liver tissue damage liver fibrosis, and cirrhosis.”®* Immune organ plays a significant role

in causing liver inflammation, and any disruption in immune homeostasis can impact both innate and adaptive immunity,
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leading to a range of liver diseases.””'' Therefore, it is necessary to have a clear understanding of the relationship
between fatty liver disease and inflammation in order to develop effective treatment strategies for preventing and treating
fatty liver disease. The liver is a crucial immune organ that houses a significant number of innate and adaptive immune
cells. Innate T-cell populations, especially natural killer T cells, are particularly abundant in the livers of mice."?
Immunomonitoring of the liver also includes conventional CD4+ and CD8+ afT cells, which are fewer in number
compared to CD8+T cells. Neutrophils are the most abundant type of natural immune cells in the human body. After liver
inflammation is triggered by pro-inflammatory cytokines and chemokines produced by liver adipocytes, neutrophils
quickly gather and infiltrate the inflammation site, leading to the release of a large number of reactive oxygen species and
inflammatory mediators, which worsen liver inflammation and fibrosis."?

The systemic immune-inflammation index (SII) is a novel index that measures systemic immune inflammation. It is
based on lymphocyte, neutrophil, and platelet counts, and has been shown to be a powerful predictor for many
prospective and retrospective inflammatory and cancer-related diseases.'*'® Several studies conducted on the
American population have found that SII is not only associated with hepatic steatosis but also has diagnostic value for
predicting the prognosis of non-alcoholic fatty liver disease.'” ' However, studies on the relationship between SII and
hepatic steatosis in the Chinese population are still very limited. Therefore, this study aimed to explore the relationship
between SII and hepatic steatosis in adults, utilizing a large sample of individuals over 18 years old from Southeast
China.

Materials and Methods
Study Participants

The cross-sectional sample of participants was recruited from January 2022 to December 2022 at Suzhou physical
examination center in southeastern China. This study was approved by the Ethics Committee of the Affiliated Suzhou
Hospital of Nanjing Medical University (Ethical Approval Number: K-2023-022-K01). All participants
received and signed written informed consent.

A total of 80,318 participants were included in this study. After excluding subjects who did not meet the inclusion
criteria, 37,095 participants were enrolled in the study (Figure 1).

Attended health examination in the Physical Examination Center
of Suzhou from January 2022 to December 2022 (n=80318)

Excluded

Missing abdominal ultrasound (n=11540)

Missing physical examination, including Height, weight and WC (n=17204)
Missing laboratory examination, including platelet count, neutrophil count,
lymphocyte count, TC, TG, LDL, HDL, FBG, ALT, AST, GGT
(n=13863)

Participants with complete data on ultrasound, physical
examination and laboratory examination (n=37711)

Excluded from the current analysis

age under 18 years old (n=27)

Other known causes of chronic liver disease (n=350)
Data without normal range (n=239)

Final participants samples (available for analysis) (n=37095) ‘

Figure | Study design flowchart.
Abbreviations: WC, Waist Circumference; TC, total cholesterol; TG, Triglyceride; LDL, Low Density Lipoprotein; HDL, High Density Lipoprotein; FPG, Fasting Plasma
Glucose; AST, Aspartate transaminase; ALT, Alanine transaminase; GGT, Gamma Glutamyl Transpeptidase.
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Data Measurements

A health examination was performed in the morning after the examinees had fasted overnight. Height, weight and waist
circumference (WC) were measured while wearing light indoor clothing and without shoes or heavy clothes by an
eligible physician. Serum related indicators, including total cholesterol (TC), triglycerides (TG), high density lipoprotein
(HDL), low density lipoprotein (LDL), very low density lipoprotein (VLDL), fast blood glucose (FBG), alanine
aminotransferase (ALT), glutamic oxalacetic transaminase (AST) and y-glutamyltranspeptidase (GGT) were measured
using the Beckman AU5800 autoanalyzer. Body mass index (BMI) was calculated as weight (kg)/(height (m))® and SII
was calculated as plate count x neutrophil count/lymphocyte count (1000 cells/uL)(blood related indictators were
measured by SysmexXN9100autoanalyzer).”*' Diagnoses of hepatic steatosis were determined through abdominal
ultrasound scans (General Electric Company) conducted by experienced radiologists specializing in liver imaging.
During the examination, the patient was lying on his back, breathing steadily and placing both hands behind the pillow.
The examination includes the observation of the size, shape, edge, finish and continuity of the liver envelope, the
uniformity of the echo in the liver parenchyma, whether there is diffuse or focal enhancement, attenuation, and increased
or decreased sound transmission. Based on the Chinese Guideline, participants were diagnosed with hepatic steatosis if
they exhibited two out of three following criteria: diffuse hyperechoic liver relative to kidney, ultrasound beam

attenuation, and weakening visualization of intrahepatic structures).??

Statistical Analysis

Data distribution is presented using meantstandard deviation for numerical variables and count (%) for categorical
variables. SII was divided equally into four parts ([0, 269.32], [269.33, 360.34], [360.35, 482.16], [482.18, 4669.56]),
and an analysis of variance was performed for continuous variables, while chi-square tests were performed for
categorical variables, respectively. The Cochran-Mantel-Haenszel test is used to test for stratified odds ratio (OR).
Stratification analyses were further performed to explore the relationship between SII and hepatic steatosis in different
subgroups, based on BMI and WC. Tests for nonlinear associations between SII and hepatic steatosis in different gender
and age groups were performed using cubic spline regression. SPSS 23.0 and R 4.0 were used for all statistical analyses.

All reported P-values were two-sided, and P<0.05 was considered statistically significant.

Results
Statistically Significant Differences Exist in Sll between Individuals with Hepatic

Steatosis and the Control group

A total of 37,095 participants were involved, with 20,709 (55.83%) beingmalesand 16,386 (44.17%) being females. And
11,599 (31.27%) participants were categorized as having hepatic steatosis. The average age of the 37,095 participants was
44.78 years old, with those with hepatic steatosis averaging 47.06 years old and those in the control group averaging 43.73
years old. As shown in Table 1, there were statistically significant differences in the gender and age composition between
the hepatic steatosis and control groups (P<0.05). The prevalence of hepatic steatosis in males and females gradually
converges with age (Supplementary Table 1). Furthermore, the differences of BMI, WC, TC, TG, LDL, HDL, FBG, ALT,
AST, GGT, SII between the hepatic steatosis and the control groups were also statistically significant (P<0.01).

Sll is an Independent Risk Factor for Hepatic Steatosis

Table 2 showed that SII was positively associated with hepatic steatosis. Compared to the lowest quartiles of SII, the OR
(95%confidence interval (CI)) was 1.26 (1.18, 1.34), 1.31 (1.23, 1.40) and 1.39 (1.30, 1.48) for the second, third, and
highest quartiles, respectively (P<0.05). The associations still existed after using the Cochran-Mantel-Haenszel test,
stratifying by gender and age. Besides, there were significant differences in TC, TG, LDL, HDL, FBG, ALT, AST, and
GGT (P<0.01) among the different quartiles of SII in the total populations (Table 3). And we also found that liver
enzymes, including AST, ALT, and GGT, were significantly associated with hepatic steatosis (Supplementary Table 2).

Journal of Inflammation Research 2024:17 hetps: 713
Dove


https://www.dovepress.com/get_supplementary_file.php?f=440430.docx
https://www.dovepress.com/get_supplementary_file.php?f=440430.docx
https://www.dovepress.com
https://www.dovepress.com

Zhao et al

Dove

Table | Baseline Characteristics Between Hepatic Steatosis

and Control Groups

Hepatic Steatosis Control P value
N(%) 11,599(31.27%) 25,496(68.73%)
Gender
Male 8895(42.95%) 11,814(57.05%) <0.01
Female 2704(16.49%) 13,682(83.51%)
Age
18~44 5476(26.63%) 15,085(73.37%) <0.01
45~59 4199(37.96%) 6864(62.04%)
60~ 1924(35.17%) 3547(64.83%)
BMI 27.09+£3.25 22.86+2.84 <0.01
wcC 91.13£10.61 78.35%9.16 <0.01
TC 5.07£1.00 4.78+0.90 <0.01
TG 2.32%1.74 1.25+0.84 <0.01
HDL 1.20+0.26 1.48+0.34 <0.01
LDL 291£0.71 2.60+0.67 <0.01
VLDL 0.96%0.51 0.71£0.32 <0.01
AST 27.86x15.78 21.36£9.93 <0.01
ALT 38.31+31.24 19.22+14.60 <0.01
GGT 47.62+47.38 24.58+25.28 <0.01
FBG 5.91£1.69 5.29+0.93 <0.01
N 411.31£196.97 394.68+201 .41 <0.01

Notes: The results were given as a percentage (%), meantstandard deviation and
median (interquartile range). Analysis of variance was performed for continuous
variables and chi-square tests were performed for categorical variables, respectively.
Abbreviations: BMI, body mass index; WC, waist circulation; TC, total
cholesterol; TG, triglycerides; HDL, high density lipoprotein; LDL, low density
lipoprotein; VLDL, very low density lipoprotein; AST, glutamate aminotransfer-
ase; ALT, alanine aminotransferase; GGT, Glutamyltransferase; FBG, fast blood
glucose; Sll, systemic immune-inflammation index.

Table 2 OR for Hepatic Steatosis in Four Groups According to Sl Quartile

QI [0, 269.32]

Q2 [269.33, 360.34]

Total
Gender
Male
Female
Combined
Age

18~44
45~59
60~
Combined

1.26(1.18, 1.34)

1.35(1.25, 1.45)
1.20(1.05, 1.36)
1.30(1.22, 1.39)

1.34(1.22, 1.47)
1.21(1.08, 1.35)
1.40(1.21, 1.62)
1.30(1.22, 1.39)

Q3 [360.35, 482.16]
1.31(1.23, 1.40)
1.48(1.37, 1.60)
1.28(1.13, 1.45)
1.42(1.33, 1.52)
1.58(1.44, 1.74)
1.30(1.16, 1.45)
0.98(0.84, 1.15)

Q4 [482.18, 4669.56]
1.39(1.30, 1.48)
1.62(1.50, 1.76)
1.63(1.45, 1.84)
1.62(1.52, 1.74)
1.68(1.53, 1.84)
1.31(1.18, 1.47)
1.16(0.99, 1.36)

Notes: Analysis of variance was performed for continuous variables and chi-square tests were performed for categorical variables,
respectively. Cochran-Mantel-Haenszel test showed some heterogeneity in OR values between layers, so it was not suitable to

combine OR values, so the result column is

the occurrence of the disease and belongs to the risk factor.
Abbreviations: OR, odds ratio; Sll, systemic immune-inflammation index.

. A confidence interval greater than | indicates that the factor has a promoting effect on

A Strong Positive Association Between Sl and Hepatic Steatosis in Subjects with
BMI<28 kg/m*

The associations between SII and hepatic steatosis were further evaluated by stratifying BMI and WC levels (Table 4).

After adjustment, the positive association between SII and hepatic steatosis appeared stronger with BMI<28 kg/m?
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Table 3 Variables Characteristics in Four Groups According to SIl Quartile Among Total Population

QI [0, 269.32] | Q2 [269.33, 360.34] | Q3 [360.35, 482.16] | Q4 [482.18, 4669.56] | P value
BMI 23.75%£3.42 24.13%£3.46 24.34+3.53 24.53£3.79 <0.01
wC 81.67+10.53 82.52+12.92 82.52+10.67 82.69+10.94 <0.01
TC 4.87+0.94 4.90+0.96 4.88+0.93 4.85+0.94 <0.01
TG 1.52+1.28 1.61+1.38 1.60+1.26 1.61+1.25 <0.01
HDL 1.43+0.35 1.40+0.35 1.38+0.33 1.37+0.33 <0.01
LDL 2.66+0.69 2.70+0.70 2.71£0.70 0.71£0.70 <0.01
VLDL 0.78+0.42 0.80+0.44 0.79+0.39 0.77+0.40 <0.01
AST 24.48+12.85 23.53%12.63 23.18+12.87 22.38+11.24 <0.01
ALT 25.34+22.49 25.56+25.59 25.39+21.45 24.48+23.03 <0.01
GGT 30.54+34.61 31.67+33.61 32.78+41.04 32.16%31.75 <0.01
FBG 5.43%1.09 5.47£1.19 5.47+1.21 5.56%1.46 <0.01

Notes: Analysis of variance was performed for continuous variables and chi-square tests were performed for categorical variables,
respectively.

Abbreviations: BMI, body mass index; WC, waist circulation; TC, total cholesterol; TG, triglycerides; HDL, high density lipoprotein; LDL,
low density lipoprotein; VLDL, very low density lipoprotein; AST, glutamate aminotransferase; ALT, alanine aminotransferase; GGT,
Glutamyltransferase; FBG, fast blood glucose; SlI, systemic immune-inflammation index.

Table 4 Stratification Analyses on the Obesity for Association Between Hepatic Steatosis and SlI

OR (95%) (Q2 vs QI) | OR (95%) (Q3vs QI) | OR (95%) (Q4 vs QI) | P value for Trend

BMI

<28 1.21(1.12, 1.30) 1.24(1.15, 1.33) 1.26(1.17, 1.36) <0.01
228(obesity) 1.14(0.96, 1.40) 1.08(0.88, 1.31) 0.92(0.76, I.11) 0.75
Male

<28 1.31(1.20, 1.44) 1.38(1.26, 1.51) 1.52(1.39, 1.67) <0.01
228(obesity) 1.15(0.91, 1.45) 1.25(0.99, 1.59) 1.17(0.93, 1.48) 0.15
Female

<28 1.10(0.95, 1.27) 1.23(1.06, 1.41) 1.35(1.18, 1.55) <0.01
228 (obesity) 1.19(0.77, 1.86) 0.80(0.53, 1.21) 0.84(0.57, 1.23) 0.09
wcC

Male

<85 1.29(1.06, 1.57) 1.46(1.21, 1.78) 1.68(1.38, 2.04) <0.01
285 (obesity) 1.28(1.17, 1.41) 1.39(1.26, 1.52) 1.51(1.38, 1.67) <0.01
Female

<80 1.17(0.91, 1.49) 1.46(1.16, 1.84) 1.69(1.32, 2.12) <0.01
280 (obesity) 1.13(0.94, 1.35) 1.09(0.92, 1.31) 1.20(1.02, 1.42) 0.07

Notes: Analysis of variance was performed for continuous variables and chi-square tests were performed for categorical variables, respectively.
Abbreviations: BMI, body mass index; WC, waist circulation; OR, odds ratio; Sll, systemic immune-inflammation index.

(ORqavsqi= 1.21 (1.12, 1.30), ORqzys01= 1.24 (1.15, 1.33), ORqavsqi= 1.26 (1.17, 1.36))). When further stratified via
sex according to obese status, the positive associations still existed in males with BMI <28 kg/m? (ORg2yso1=1.31 (1.20,
1.44), ORq3vso1= 1.38 (1.26, 1.51), ORqayso1= 1.52 (1.39, 1.67) and females with BMI<28 kg/m? (ORq2ysq1= 1.10
(0.95, 1.27), ORqsvso1= 1.23 (1.06, 1.41), ORqaysqi= 1.35 (1.18, 1.55). Regarding stratification via WC, the positive
associations were found in females with normal WC (ORqzvsqi= 1.17 (0.91, 1.49), ORq3ys01= 1.46 (1.16, 1.84) and
ORqavso1= 1.69 (1.32, 2.12)), and in males with both normal (ORqzvsqi=1.29 (1.06, 1.57), ORqsysq1=1.46 (1.21, 1.78)
and ORquys01=1.68 (1.38, 2.04)) and abnormal WC (ORqays01=1.28 (1.17, 1.41), ORqzvso1=1.39 (1.26, 1.52) and
ORquyvs1=1.51 (1.38, 1.67)).
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An Inverted U-Shaped Nonlinear Relationship Between Sll and Hepatic Steatosis

A nonlinear relationship between SII and hepatic steatosis was explored using restricted cubic spline with a smooth curve
fit in Figure 2. After adjusting for BMI, WC, TC, TG, LDL, HDL, FBG, ALT, AST and GGT, the curves representing the
relationship between SII and hepatic steatosis showed an inverted U-shaped distribution. The inflection point of the curve
was found to be 371.81 (1000 cells/uL) (P for nonlinear<0.01, OR= 1.29). When stratified by gender and age, there is
still an inverted U-shaped curve. The inflection points for gender and age group were 399.78 (1000 cells/uL) (nonlinear
P<0.01, OR=1.31, 1.00) and 385.79 (1000 cells/uL) (nonlinear P<0.01, OR=1.35, 1.87, 1.93), respectively.

Discussion

Since SII is an indicator of a comprehensive evaluation system composed of peripheral blood lymphocytes, neutrophils,
and platelets, it may reflect three pathways: thrombosis, inflammation and adaptive immunity. Research supports an
association between hepatic steatosis and thrombosis. Tissue factor-PAR2 signaling, which is associated with thrombosis,
in adipocytes promotes diet-induced obesity by reducing metabolism and energy consumption.”®> Additionally, in
hematopoietic and bone marrow cells, it contributes to the development of hepatic steatosis.***> The pro-inflammatory
cytokines and chemokines produced by hepatic adipocytes cause inflammation in the liver. These cells and chemokines
further promote the activation of hepatic stellate cells, which are responsible for fibrosis’* At the same time, neutrophils,
which play a central role in a variety of liver diseases, rapidly gather at the site of inflammation, leading to the
recruitment of macrophages and the elicitation of immune responses.”®!'! All of these evidences support SII as a good
indicator for exploring the relationship between liver steatosis and inflammation.

The development of fatty liver is mainly divided into three stages: simple fatty liver, steatohepatitis, and fatty liver
fibrosis (or cirrhosis).” SII is an indicator related to inflammation that, when combined with the development of fatty
liver, shows an initial increase followed by a decline. This pattern is consistent with the nonlinear relationship observed
in the study results. In addition, ultrasound can only detect fatty liver only when the histological fat deposits in the liver
exceed 20%.2® Therefore, it can be said that SII is more recognizable in the late stage of simple fatty liver, throughout the
course of steatohepatitis, and in the early stage of fatty liver fibrosis (or cirrhosis). Compared to the diagnostic criteria for
fatty liver proposed in previous epidemiological studies, such as the Fatty Liver Index, Hepatic Steatosis Index and

27739 the SII focuses more on the development of hepatic steatosis during the progression of

Framingham Steatosis Index,
fatty liver from an inflammatory perspective. Our study found that SII is an independent risk factor for hepatic steatosis.
Considering that there are relatively few studies on the relationship between SII and hepatic steatosis in a Chinese

population, this study can serve as a supplement and provide a reference for the diagnosis and evaluation of hepatic

steatosis.
P for nonlinear < 0.001 P for nonlinear < 0.001 P for nonlinear < 0.001
25
. ISI1 = 385.79
s11 = 399.78 [18~44: OR = 1.35
15 S1l = 371.81 Female: OR = 1.00 o550 OR Siled
) IOR = 1.29 ale: OR = 1.31 2.0 69-—: OR=1.93

OR (95%Cl)

o 53 ~

X X = Age

© 0 Gender =~

8 8 \ . \ —

= Female .

x ox — 45~59

o o — Male

L) i 1.01 T SEELRR o=
/ L/ :

0.5
05 0.5
0 1000 2000 0 1000 2000 0 1000 2000
SlI (1,000 cells/pl) SlI (1,000 cells/pl) Sll (1,000 cells/pl)
A B c

Figure 2 Cubic spline regression for subgroup analyses on the associations between HS and SII after adjusting. (A) All population; (B) Population classified by gender; (C)
Population classified by age.
Abbreviations: OR, odds ratio; Sll, systemic immune-inflammation index.
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The protective effect of estrogen on fatty liver disease in women has been demonstrated in many studies. This is also the
reason why the prevalence of fatty liver disease is significantly higher in men of childbearing age than in women.*'* As
shown in Supplementary Table 2, the prevalence of hepatic steatosis in men and women gradually converges with age.

Immune cells are influenced by gender, and estrogen has been found to increase the quantity of T-cells and T-regulatory
cells. This, in turn, impacts liver inflammation.>® A study of adult NAFLD found greater lobular inflammation and
hepatocyte ballooning in premenopausal women, suggesting that sex hormones regulate liver damage/inflammation
regardless of the level of metabolic stress.** Animal models show that innate immune cells from male mice exhibit liver
inflammation, while macrophages from female mice exhibit regulatory and anti-fibrotic functions.>>~*® Animal studies also
found that a high-fat diet induced steatohepatitis and inflammasome activation only in male mice.>” This may explain the
male inflection point of 399.78 (1000 cells /uL) with OR>1 in this study. Studies have shown that chronic diseases are the
result of an interaction between aging and inflammation.*® The innate immune system is activated in young adults and
adults when the body senses danger signals.'” However, this immune response can become a detrimental health issue with
age.>”** The “garbage” theory, proposed in 2017, suggests that inflammation is primarily caused and sustained by age-
related progressive damage during the “cleaning” of physiological or pathological cell death processes. This damage occurs
as a result of dislocation and/or damage to the body’s own molecules (cell debris), in addition to persistent viral and
bacterial infections.*'** Research conducted by Montoliu et al found that long-lived individuals exhibited significant anti-
inflammatory molecular characteristics.** Additionally, Gonzalez-Covarrubias et al’s study demonstrated that subjects in the
long-lived group displayed lower levels of lipid peroxidation and inflammation.** These findings may explain why the OR
of the relationship between SII and hepatic steatosis degeneration in this study increased with age.

Mechanism studies have shown that the imbalance between lipid uptake and utilization ultimately leads to oxidative
stress and liver cell damage, which is the cause of hepatic steatosis, and thus hepatic steatosis is often accompanied by
changes in blood lipids.”'® The occurrence of hepatic fatty liver degeneration is often accompanied by elevated blood
sugar and insulin resistance. This is consistent with our results in Table 1. Lymphocytes and neutrophils, as significant
components of SII, are present and sustained throughout the entire process, along with stress response and cell damage,
when there is an imbalance in liver synthesis and decomposition. These are also accompanied by abnormal blood lipids
and blood sugar, as indicated in Table 3.

Obesity plays a significant role in the development of fatty liver. When lipid regulation in the liver is disrupted, lipids
accumulate and form fatty liver. The buildup of lipids triggers inflammation and immune responses, which can result in
liver fibrosis and cirrhosis.*>*’ This regulatory mechanism gradually fails with the development of obesity, which is
accompanied by liver fibrosis.**® In this study, a stratified analysis was conducted to examine the relationship between
hepatic steatosis and SII among obese individuals. The analysis found that this relationship was more significant in non-
obese individuals, suggesting that inflammation in obese individuals may be weakened due to the presence of fibrosis.
The result is also consistent with Xie et al,'® who found that elevated levels of SII were associated with hepatic steatosis
but not with hepatic fibrosis. A large multicenter cohort study of NAFLD patients from Italy and Finland found that when
they analyzed biopsy specimens from patients with non-alcoholic fatty liver disease at a single point in time, one-third of
patients with significant fibrosis showed no signs of steatohepatitis.*’

The main strength of this study is the utilization of a relatively large sample size in China to investigate the role of SII
in hepatic steatosis. Studies on the relationship between SII and hepatic steatosis in the Chinese population are still very
limited. This founding could potentially be valuable for the future diagnosis of hepatic steatosis using SII. However, the
study’s shortcomings call for caution in interpreting the findings and warrant further research. Firstly, cross-sectional
studies can only provide correlation. Secondly, there is a lack of information regarding life style and comorbidities.
Finally, hepatic steatosis can only be diagnosed by ultrasound, it is not possible to distinguish the three stages of hepatic
steatosis, and the relationship between SII and the degree of adipose fibrosis cannot be analyzed.

Conclusions

In conclusion, SII is an independent risk factor for hepatic steatosis. This effect appears to be stronger in subjects with
BMI<28 kg/m*. We have also discovered that there is an inverted U-shaped nonlinear relationship existed between SII
and hepatic steatosis. This founding could be used as a reference for diagnosing and evaluating hepatic steatosis.
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