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ABSTRACT

ARTICLE HISTORY

Background & Objective: The systemic immune-inflammation indicator (Sll) has been extensively
employed in various diseases for course change, treatment efficacy, or prediction, whereas
whether it applies to iron overload or iron deficiency remains unclear. This study aimed at
investigating the correlation between Sl and serum ferritin in people aged over 20 in the US.
Methods: The measurements of the systemic immune-inflammation indicator (Sll=platelet
countx neutrophil-to-lymphocyte ratio) and serum ferritin of 5491 participants in the NHANES
database served as the independent and dependent variables for the present cross-sectional
study, respectively. Moreover, the correlation was investigated through and used multiple linear
regression, smooth curve fitting, and threshold effect.
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Results: After rigorous inclusion and exclusion of 19,225 participants, a grand total of 5,491 cross-sectional study

participants conforming to the requirements were covered for relevant analysis. SIl showed a
significant negative correlation with serum ferritin in unregulated ([3=-0.05,p<0.0001],
micro-regulated [B=-0.02,p=0.0010], and fully regulated models[3=-0.03,0<0.0001]). In all
participants, the negative correlation between SII and serum ferritin served as a non-linear
relationship, as indicated by a smooth curve. Subsequently, in the subgroup analysis (stratified by
age, sex, and race) fitted by the smooth curve, the above-mentioned negative correlation turned
out to be nonlinear in the subgroups aged >40years, Non-Hispanic Black and female, with
U-shaped inflection points reaching 874.59, 930.22, and 615 for Sll in the above-described
subgroups, respectively. The correlation between SIl and serum ferritin in Mexican American,
Other Hispanic, Non-Hispanic White, and those aged less than 40 developed a linear negative
correlation.

Conclusions: To the best of our knowledge, this study examined the correlation between Sl and
serum ferritin for the first time. The correlation between SIl and serum ferritin was varied with
sex, age and race in people aged 20 and older. Therefore, higher or lower SIl may be relevant for
identifying iron overload and iron deficiency.

Introduction lipid peroxide accumulation [4]. Ferritin is known to be
an iron storage protein that maintains iron homeosta-

Extensive studies have shown that ferroptosis, pro- o )
sis in the body by storing and

posed in 2012 as a new type of programmed cell releasing iron.

death, not only has great potential in cancer treat-
ment, but also plays a role in the development of 11
organ system diseases in the body [31]. The main
causes of ferroptosis are iron metabolism disorder and

Ferritinophagy, as a selective autophagy, mediates the
degradation of ferritin to release free iron, and has a
certain relationship with ferroptosis [21]. Moreover,
serum ferritin measurement is capable of evaluating
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the status of iron stores in the body; it has been the
most sensitive and specific and widely used indicator
for determining iron deficiency [8] or iron overload
[11]. On the one hand, Iron deficiency has become a
global health problem and iron deficiency anemia has
become the most common one, affecting infants [9]
and adult women [22] in low-income and developed
countries. Malnutrition and chronic bleeding have
been confirmed as its increasingly common causes.
Iron deficiency in brain tissue has been reported to
impair the development of cognitive function in ado-
lescent children; it also plays a certain role in neurode-
generative diseases in adults [20]. In general, iron
deficiency is also a risk factor for heart failure, kidney
disease, and cancer [34]. On the other hand, iron over-
load has been extensively identified (is commonly
seen) in hereditary hemochromatosis and chronic
transfusion therapy, but may also be seen in severe
autoimmune or inflammatory diseases [18,35]. Excess
iron is capable of causing oxidative damage to cells
and tissues by generating excess reactive oxygen spe-
cies(ROS), whereas ROS triggers lipid and protein per-
oxidation and DNA damage [7], leading to tissue
fibrosis and organ dysfunction in the long term [12]. In
addition, ferritin serves as an inflammatory marker,
and its concentration is increased with inflammation
and a wide variety of diseases [16].

The systemic immune-inflammation indicator (SlI)
refers to a novel marker of inflammation and progno-
sis based on the corresponding lymphocyte, neutro-
phil and platelet counts obtained from a complete
blood count. As shown in Supplementary Table 1, Sl
can be used not only as a marker of inflammation in
disease development, e.g. elevated SIl may be associ-
ated with inflammation, immunity and thrombosis in
the development of cerebrovascular disease [37]. For
instance, systemic immune inflammatory markers can
serve as an inexpensive and reliable indicator of the
inflammatory process in patients with irritable bowel
syndrome [10]. In addition, existing research has con-
firmed that SIl has some predictive applications. For
instance, Sl can be adopted to predict the activity of
autoimmune inflammatory diseases (e.g. psoriatic
arthritis) and assess the inflammatory profile of ure-
thral strictures, such that the risk of recurrence of
internal urethrotomy operation can be predicted
[15,25]. Furthermore, Sl is preferred over the existing
systemic inflammatory indicators; it serves as the only
independent prognostic factor for patients after radical
resection of cervical cancer [13].

As revealed by an analysis of chronic kidney disease
patients with and without inflammation, the

inflammatory response can lead to increased ferritin
concentrations [33]. Parminder S Suchdev et al. evalu-
ated the iron status in the presence of inflammation
and confirmed (demonstrated) that iron indicator con-
centrations are affected in the presence of inflamma-
tion [30]. However, the application of SIl to iron
overload or iron deficiency has been rarely investi-
gated. This study attempted to determine whether a
link exists, and whether Sll is important for measuring
iron metabolism and iron homeostasis in vivo.
Furthermore, serum ferritin can be considered an
inflammatory marker, and the aim of this study was at
determining the trends of both inflammatory markers
during the development of inflammation.

Methods
Data sources and study population

This cross-sectional analysis employed the data from
the National Health and Nutrition Examination Survey
(NHANES) conducted for four survey year cycles con-
ducted between 2015-2018. NHANES refers to a
nationally representative survey carried out by the
Centers for Disease Control and Prevention (NCHS)
[3]. We obtained the original data from NHANES for
this study, the NHANES Investigation Protocol gained
approval from the NCHS Ethics Review Committee,
and all participants provided written informed con-
sent. Ethical review of this study is exempt since
NHANES database is open to the public.

Exposure and outcome definition

Sl is obtained by calculating the total peripheral
platelet countXx neutrophil-to-lymphocyte ratio (N/L)
(SH=PxN/L). Lymphocyte, neutrophil, and platelets
counts were measured by complete blood count
using automated hematology analyzing devices
(Coulter DxH 800 analyzer) and present as x103 cells/
ul. Serum ferritin (ng/ml) is derived from laboratory
data and serum ferritin concentrations from 2015-2016
are measured with a Roche Elecsys-170 clinical ana-
lyzer, while serum ferritin concentrations from
2017-2018 are measured with a Roche Cobas e601
clinical analyzer (Roche Diagnostics, Indianapolis,
USA). We grouped serum ferritin into three groups
according to the WHO guideline definition of serum
iron status: men and women with serum ferritin < 15
ug/L were defined as iron deficiency; Women with
serum ferritin > 150 ug/L and men with serum ferri-
tin >200 ug/L are defined as iron overload; Other
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serum ferritin levels are considered normal iron sta-
tus [24].

Inclusion and exclusion criteria

By collating and merging the NHANES database from
2015 to 2018, we primitively obtained 19,225 valid
participants and set the exclusion criteria for subjects
in this study. The criteria were as follows:

—_

age <20 years

2. people who lacked complete information about
SIl and serum ferritin

3. pregnancy

4. any cancer or malignancy

A total of 19,225 participants were initially
recruited; after excluding individuals <20years of age
(n=7937), missing data for SIl (= 1082) and serum
ferritin (n=3854), pregnancy (n=107), and cancer or
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malignancy (n=553), 5491 eligible participants
>20years of age were included in the final analysis of
this study (Figure 1).

Other variables

Covariates that may potentially exert a certain effect
on the correlation between Sll and serum ferritin were
covered in this study: sex (male/female); age (years);
race (Mexican American/non-Hispanic white/
non-Hispanic black/other Hispanic/other race); educa-
tion level (less than high school/high school/above
high school); family income-to poverty ratio (low
income/low  middle income/middle income/high
income/unknown); smoking status (never/former/cur-
rent);  physical  activity(None/Low/Sufficient/High/
Unknown); alcohol consumption (never/moderate/
heavy/unknown); BMI (kg/m2); serum albumin (g/dl);
globulin (g/dl); alkaline phosphatase (U/L); total pro-
tein (g/dl); serum uric acid (mg/dl); total cholesterol

Figure 1. Flowchart of the participants selection from NHANES 2015-2018.
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(mg/dl); serum calcium (mg/dl); hypertension (yes/no);
diabetes (yes/no); depression(yes/no/unknown).
Household poverty was defined as the ratio of monthly
household income to poverty level in accordance with
the Department of Health and Human Services

guidelines and then categorized as low income (<1.30),
low to moderate income (1.31-1.85), moderate income
(1.86-3.50) and high income (>3.50) [1]. Physical activ-
ity was determined using the metabolic equivalent
(MET) score originating from the NHANES official

Table 1. Basic characteristics of participants (n=5491) in the NHANES 2015-2018, weighted.

Iron status

Deficiency Normal
Serum Ferritin(ug/L) (n=472) (n=3411) Overload (n=1608) P value
Age 37.35+£10.95 42.77£16.10 48.48+15.39 <0.0001
Body mass index (kg/m?) 29.41+7.86 29.41+7.67 30.62+£6.91 <0.0001
Sli 574.63+£278.53 521.29+£257.35 473.59+238.47 <0.0001
Serum albumin (g/dl) 4.02+0.33 414+0.33 417+0.31 <0.0001
Alkaline phosphatase (U/L) 67.98+21.01 7234+25.76 77.37+23.51 <0.0001
Serum calcium (mg/dl) 9.14+0.33 9.27+0.34 9.34+0.35 <0.0001
Total cholesterol (mg/dl) 179.31£33.20 186.21+37.73 192.99+40.72 <0.0001
Serum globulin (g/dL) 3.09+0.42 2.95+0.41 3.00+0.42 <0.0001
Total protein (g/dl) 7.11+£0.44 7.09+0.41 7.17+£0.43 <0.0001
Serum uric acid (mg/dl) 434+1.03 4.97+1.30 5.94+1.41 <0.0001
Gender <0.0001
Male 5.50 25.56 75.21
Female 94.50 74.44 24.79
Race <0.0001
Mexican American 15.43 9.35 9.76
Non-Hispanic White 44.65 62.28 58.82
Non-Hispanic Black 19.02 11.23 11.32
Other Hispanic 10.15 6.99 7.40
Other Race 10.75 10.15 12.70
Education 0.015
Less than high school 14.21 10.71 11.63
High school 24.59 24.54 27.82
Above high school 61.20 64.75 60.55
PIR <0.0001
Low income 27.10 20.26 16.15
Low middle income 12.41 9.90 9.72
Middle income 20.87 23.36 24.17
High income 29.64 37.67 40.63
NA 9.99 8.81 9.32
Alcohol consumption <0.0001
Never 53.14 58.20 51.28
Moderate 15.65 17.37 19.41
Heavy 4.78 6.78 12.01
NA 26.43 17.66 17.30
Smoking status <0.0001
Never 73.40 62.43 5237
Former 8.97 20.14 28.69
Current 17.63 17.43 18.94
Physical activity 0.1474
None 28.41 28.03 26.29
Low 12.19 9.64 10.03
Sufficient 10.66 11.20 9.15
High 48.21 50.59 54.14
NA 0.54 0.54 0.39
Depression 0.0002
Yes 83.76 84.62 87.87
No 6.97 8.56 8.02
NA 9.27 6.82 411
Hypertension <0.0001
Yes 18.69 2439 3534
No 81.31 75.61 64.66
Diabetes <0.0001
Yes 5.44 7.66 13.09
No 9234 90.05 84.89
Borderline 2.22 2.29 2.02

Mean +SD for: age, Sll, body mass index, serum albumin, alkaline phosphatase, serum calcium, total cholesterol, serum globulin, total protein, serum uric

acid. P value was calculated by weighted linear regression model.

Percentage for: gender, race, education level, PIR, alcohol consumption, smoking status, physical activity, depression, hypertension, diabetes. P value was

calculated by weighted chi-square test.

Deficiency: serum ferritin (SF) <15ug/L.

Normal: Male: 200 ug/L>SF > 15ug/L; Female: 150 ug/L>SF > 15 ug/L.
Overload: Male: SF >200 ug/L; Female: SF > 150 ug/L.



website, and physical activity was defined as total MET
minutes per week, which was summed across all phys-
ical activity questions. Hypertension and diabetes were
defined by participants’ self-reported physician diagno-
sis. Depression was examined among participants aged
18years and older through the Patient Health
Questionnaire-2 (PHQ-2), i.e. a reliable short screening
tool for assessing depression levels in the general pop-
ulation [19].

Statistical analysis

NHANES examination sample weights in the study
were adopted to regulate nonresponse, noncoverage,
and unequal probabilities of selection. All the analyses
in this study used MEC exam weight. Baseline charac-
teristics were compared through Weighted linear
regression models (continuous variables) and weighted
chi-square tests (categorical variables). Weighted multi-
variate linear regression analysis was used to assess
the correlation between Sl and serum ferritin. In
model 1, no regulation for covariates was performed;
in model 2, regulations were made for sex, age and
race; and model 3 was regulated for all covariates.
In-depth subgroup analyses were conducted to explore
the correlation between Sll and serum ferritin in differ-
ent subgroups. Stratification factors included sex
(male/female), age (<40/>40years), and race (Mexican
American/non-Hispanic white/non-Hispanic black/other
Hispanic/other race). In addition, smoothed curve fit-
ting and threshold effect models were used to verify
whether there was a linear or nonlinear correlation
between Sl and serum ferritin. All analyses were per-
formed using EmpowerStats (www.empowerstats.com;
X&Y solutions, Inc., Boston, MA). p<0.05 was consid-
ered statistically significant.

Results
Baseline characteristics of participants

Table 1 lists the weighted baseline characteristics of
the 5491 participants, divided into three groups in
accordance with serum ferritin levels. Participants in
the group with higher serum ferritin levels were more
likely to be male (p<0.0001), of other races (p <0.0001),
with a high school education (p=0.015), and with a
high to moderate poverty income ratio (p<0.0001)
compared to the first two groups. They had greater
median age (p<0.0001), BMI (p<0.0001), higher levels
of alkaline phosphatase (p<0.0001), total protein
(p<0.0001), serum uric acid (p<0.0001), serum calcium
(p<0.0001), total cholesterol (p<0.0001), and lower Sl
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(p<0.0001), serum globulin (p<0.0001), were prone to
depression (p=0.0002), hypertension (p<0.0001), and
diabetes (p<0.0001), and would engage in smoking
(p<0.0001) and drinking (p<0.0001). Differences in
physical activity were not significant (p=0.1474).

Correlation of the systemic immune-inflammation
indicator with serum ferritin

Table 2 lists the weighted multivariate linear regression
models built. In model 1, no regulation was made for
any covariates. In model 2, the regulation was per-
formed only for age, gender and race. In model 3, the
regulation was performed for all confounding covari-
ates. Sll showed a significant negative correlation with
serum ferritin in the unregulated model, the minimally
regulated model, and the fully regulated model
[(modell: —-0.05 (-0.07, —0.04); model2: —-0.02 (-0.03,
—0.01); model3: —0.03 (-0.04, —0.02)]. As indicated by
the result of the sensitivity analysis, SIl was converted
from a continuous variable into a categorical variable
(Tertile 1- Tertile 3). In all three models, a significant
negative correlation was still identified between SlI
and serum ferritin and the trend test between the two
remained significant (P for trend <0.0001).

Smoothing curve fitting and threshold effect
analysis

A smoothed curve fit was also performed to verify
whether the negative correlation between Sl and
serum ferritin was linear (Figures 2 and 3A-D). When a
clear U-shape appeared in the curve fit for the

Table 2. Association between systemic immune-inflammation
index and serum ferritin.

B (95%Cl), p-value

Minimally
Crude adjusted Fully adjusted
model(Model 1) model(Model 2) model(Model 3)
Sl —0.05 (-0.07, —-0.02 (-0.03, —0.03 (-0.04,
—0.04) <0.0001 —-0.01) 0.0010 —0.02) <0.0001
Categories
Tertile 1 Reference Reference Reference
Tertile 2 —21.95 (-30.83, —-10.80 (-18.61, —13.65 (-21.37,
—13.07) <0.0001 —3.00) 0.0067 —5.93) 0.0005
Tertile 3 —36.64 (—45.43, —17.98 (-25.77, —23.31 (-31.19,
—27.85) <0.0001  —10.18) <0.0001  —15.42) <0.0001
P for trend <0.0001 <0.0001 <0.0001

In sensitivity analysis, SIl was converted from a continuous variable to a
categorical variable (tertiles).

Model 1: no covariates were adjusted.

Model 2: adjusted for gender, age, and race.

Model 3: adjusted for gender, age, race, education level, PIR, BMI, alcohol
consumption, smoking status, physical activity, serum albumin, globulin,
alkaline phosphatase, total protein, serum uric acid, total cholesterol,
serum calcium, hypertension, diabetes and depression.

OR, odds ratio; Cl, confidence interval.
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Figure 2. The association between SII and serum ferritin. (A) Each black point represents a sample. (B) The solid red line rep-
resents the smooth curve fit between variables. Blue bands represent the 95% Cl from the fit. All covariates were adjusted.

respective subgroup, a threshold effect analysis was
further conducted (Table 3-5). In curve fits fully regu-
lated for all covariates (except for the stratification
variables themselves), negative correlations between
the two were continuously reported in the Mexican
American, Non-Hispanic White, and Other Hispanic
subgroups [Mexican American: —0.01 (-0.04, 0.03)
0.7136; Non-Hispanic White: -0.03 (-0.05, -0.01)
0.0072; Other Hispanic: —0.04 (—0.08, —0.00) 0.0294].

Nevertheless, inflection points existed in the fitted
graphs in the female or Non-Hispanic Black groups. In
the female group, the inflection point SIl was deter-
mined to be 615; in the Non-Hispanic Black group the
inflection point reached 930.22. Whether unregulated
or fully regulated for covariates (except for the stratifi-
cation variables themselves), the SIl showed a linear
negative correlation with serum ferritin in the <40years
group, and the fitted graphs for both in the >40years
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Figure 3. (A) The association between SII and serum ferritin stratified by age. All covariates were adjusted. (B) The association
between SII and serum ferritin stratified by age. No covariates were adjusted. (C) The association between Sl and serum ferritin
stratified by gender. All covariates were adjusted. (D) The association between Sl and serum ferritin stratified by race. All covari-

ates were adjusted.

group turned out to be positive U-shaped, at which
point the inflection point reached 874.59.

Discussion

We innovatively investigated the correlation between
SIl and serum ferritin. Whether SIl was used as a con-
tinuous variable or turned into a categorical variable,
we found a significant nonlinear negative correlation
between Sl and serum ferritin. After stratified analysis,
the two indicators showed a U-shaped correlation in
the >40years, Non-Hispanic Black, and female popula-
tions, while negative correlations remained in other
populations.

When serum ferritin serves as a marker of inflam-
mation, some research has suggested that inflamma-
tion in the body leads to the increased concentration

of CRP (i.e. a common acute chronological response
protein) and also the elevated concentration of serum
ferritin [29,32]. Moreover, regardless of age or sex, the
effect exerted by elevated serum ferritin concentra-
tions that arise from infection is proportional to the
baseline serum ferritin measurement at each stage
[23]. The possible reason for the above result is that
elevated serum ferritin levels may show a correlation
with cell damage-based biomarkers, instead of cell
count-based indicators [6], while SIl is a composite
indicator based on neutrophil, lymphocyte and plate-
let counts. During inflammation or infection, macro-
phages secrete a large number of cytokines, including
interleukin-6 (IL-6), IL-1B, IL-22, etc. Different cyto-
kines induce the production of hepcidin through dif-
ferent pathways, and therefore, hepcidin levels are
increased during this period [5,28]. When hepcidin
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Table 3. Threshold effect analysis of systemic immune-inflammation
index and serum ferritin stratified by age (years).

Table 4. Threshold effect analysis of systemic immune-inflammation
index and serum ferritin stratified by gender.

Age (years) <40 >40

Gender Male Female

Model 1, B (95% Cl)

Linear effect model —-0.01 (-0.02, 0.01) —-0.05 (-0.07, —0.03)

0.4806 <0.0001

Model 2, B (95% Cl)

Inflection point (K) 881.06 874.59

< K 0.01 (-0.01, 0.03) —-0.07 (-0.10, —0.05)
0.4956 <0.0001

> K —0.04 (-0.09, 0.00)  0.04 (—0.02, 0.10) 0.1861
0.0658

LLR 0.086 0.002

Model 1, B (95% Cl)

Linear effect model —-0.06 (-0.10, —0.03) —-0.01 (-0.02, —0.00)

<0.0001 0.0465

Model 2, B (95% Cl)

Inflection point (K) 399 615

< K -0.11 (-0.21, —0.00) —0.04 (-0.06, —0.02)
0.0430 0.0001

> K —0.05 (-0.09, —0.01) 0.01 (—0.00, 0.03)
0.0083 0.1213

LLR 0.396 0.001

Model 1: Linear effects model; Model 2: Non-linear effects model.
In the subgroup analysis stratified by each covariate, the model is not
adjusted for the stratification variable itself.

Model 1: Linear effects model; Model 2: Non-linear effects model.
In the subgroup analysis stratified by each covariate, the model is not
adjusted for the stratification variable itself.

Table 5. Threshold effect analysis of systemic immune-inflammation index and serum ferritin stratified by race.

RACE Mexican American Non-Hispanic White

Non-Hispanic Black Other Hispanic Other Race

Model 1, B (95% Cl)

Linear effect model —0.01 (—0.04, 0.03) —0.03 (-0.05, —0.01)

0.7136 0.0072

Model 2, B (95% Cl)

Inflection point (K) 291.85 875.08

<K 0.18 (-0.19, 0.55) —-0.04 (-0.07, —0.01)
0.3332 0.0101

> K —0.01 (-0.05, 0.03)  —0.00 (-0.06, 0.06) 0.9751
0.4728

LLR 0.303 0.36

—0.02 (-0.05, 0.01) 0.1981

—0.04 (-0.08, —0.00) —0.02 (-0.06, 0.01)

0.0294 0.2251
930.22 954.39 314.89
—0.05 (-0.08, —0.01) —0.02 (-0.07, 0.03) —0.47 (-0.67, —0.27)
0.0181 0.4265 <0.0001
—0.08 (-0.02, 0.18) 0.1015  —0.16 (-0.31, —0.00) 0.02 (-0.02, 0.06) 0.2582
0.0470
0.033 0.128 <0.001

Model 1: Linear effects model; Model 2: Non-linear effects model.

In the subgroup analysis stratified by each covariate, the model is not adjusted for the stratification variable itself.

production is insufficient it leads to iron overload,
while hepcidin overload results in iron deficiency [2].
In brief, the findings of this study can be well
explained following the mechanism of action of
iron-tonic hormones. Furthermore, animal experi-
ments have demonstrated that fever and decreased
serum iron concentration in the body may be a
defense mechanism for the body to address infection,
when the decrease in serum iron concentration allows
bacterial growth and reproduction to be inhibited
and the inflammatory response to be reduced [17].
Accordingly, the correlation between inflammation
and iron metabolism-associated indicators should be
investigated in depth.

A study of adults men in the US demonstrated
different patterns of iron accumulation between
blacks and whites in the presence of inflammatory
conditions, due to different racial differences [26].
We speculate that the differences may be due to
genetics, socioeconomic pressures, environment, and
other factors. A study published in 1992 using data
from NHANES Il found that although blacks had
lower average hemoglobin levels, they had higher
serum ferritin levels than whites, possibly indicating
reduced utilization of stored iron for synthetic hemo-
globin in blacks [27]. In addition, serum ferritin lev-
els were significantly lower in women than in men

among whites, whereas among blacks, gender differ-
ences had little effect on serum ferritin levels [36]. In
a subgroup fit plot stratified by gender (Figure 3C) it
was concluded that serum ferritin levels were signifi-
cantly lower in both women (without differentiating
between premenopausal or postmenopausal) than in
men, which is consistent with previous findings [14].
And the difference in serum ferritin levels due to
gender differences may also be related to the race of
the subjects.

This study was the first to examine the correlation
between SIl and serum ferritin and regulated for as
many covariates as possible to make our findings
more reliable. We must admit that this study has
some limitations. First, this cross-sectional study can
only elucidate whether SII is associated with serum
ferritin and cannot indicate whether there is a causal
correlation between the two. Second, this study
aimed at investigating the correlation between Sl
and serum ferritin in an adult population in the US.
On the one hand, since some variables in the NHANES
database defined adults as those aged 20 and older,
(e.g. Education level - Adults 20+) in the demographic
characteristics. On the other hand, since there has
been a small amount of data on certain covariates in
the database from 2015 to 2018 regarding the ado-
lescent population, the study population was set as a



larger group of adults aged 20 and older, with the
aim of making the covered covariates more compre-
hensive and making the study results more accurate
and reliable. Therefore, it remains to be confirmed
whether the findings from this study can be general-
ized to adolescents. Third, there may be potential
confounders that have not been regulated for. At last,
in the analysis of the female population, no distinc-
tion was made between premenopausal and post-
menopausal status. Therefore, more retrospective
studies and cohort studies are needed to confirm the
correlation between the novel inflammatory indicator
Sl and serum ferritin.

Conclusion

In this study, a non-linear negative correlation was
identified between SIl and serum ferritin in overall par-
ticipants. The correlation between Sll and serum ferritin
varied with sex, age, and race in people aged 20 and
older. Within a certain range, elevated Sl was likely to
indicate reduced iron stores in >40years (inflection
point: SIl:874.59) or women (inflection point: SIl:615) or
non-Hispanic  blacks (inflection point: SI1:930.22),
whereas higher Sl indicated elevated iron stores. Thus,
Sll is likely to take on great significance in identifying
iron overload and iron deficiency. Under the effect of
the limitations of cross-sectional studies, the findings of
this study require more prospective studies to verify
whether a causal correlation exists between the two.
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