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Abstract

To investigate the changes and significance of IL-37 in patients with sepsis. ‘
A total of 50 patients with sepsis between September 2016 and October 2017 at the intensive care unit (ICU) of the First Affiliated

Hospital of Shihezi University School of Medicine were selected as the sepsis group, 30 age and sex-matched healthy controls were

selected as the control group. The levels of IL-37 in serum were measured by enzyme-linked immunosorbent assay (ELISA) on day 1

and day 7 of the sepsis patients.

The levels of serum IL-37 in the sepsis group on day 1 [(39.13 +34.35)pg/mL] were significantly higher than that in the control
group [(23.75+2.52)pg/mL] with significant difference (P <.05). The levels of IL-37 in the sepsis group after treatment [(30.57 +
11.01)pg/mL] on day 7 were obviously lower than that before treatment without statisticaly difference (P >.05). A correlation analysis
showed that the levels of serum IL-37 and IL-1B were positively correlated.

The level of IL-37 observed in sepsis was found to correlate with the severity of the inflammatory reaction. IL-37 could be an
important cytokine in the control of sepsis by suppressing the production of pro-inflammatory cytokines.

Abbreviations: ELISA = enzyme-linked immunosorbent assay, ICU = intensive care unit, IL = interleukin, N% = the percent of
neutrophile granulocyte, PCT = procalcitonin, TNF = tumor necrosis factor, WBC = white blood cell.
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1. Introduction

Sepsis is defined as a life-threatening organ dysfunction that is
caused by a dysregulated host response to infection.!! Sepsis and
septic shock are major healthcare problems, affecting millions of
people around the world each year, and killing as many as 1 in 4
(and often more).”?! Sepsis is the primary cause of death from
infection, especially if not recognized and treated promptly. Its
recognition mandates urgent attention.
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Interleukin-37 (IL-37), a new member of interleukin-1 (IL-1)
family cytokine, is recently identified as a natural inhibitor of
innate immunity. IL-37 plays a protective role in many diseases,
but there is less research on sepsis.*! It is an important anti-
inflammatory cytokine, which may be involved in the regulation
of the pathogenesis of sepsis. This study aimed to measure serum
levels of IL-37 in sepsis patients and to investigate its role in
sepsis. IL-37 may provide a novel research target for the
pathogenesis and therapy of sepsis.

2. Materials and methods

2.1. Study

Prospective observational study

2.2. Patients

This study was conducted between September 2016 and October
2017 at the intensive care unit (ICU) of the First Affiliated
Hospital of Shihezi University School of Medicine, China. A total
of 50 patients with sepsis were selected as the experimental
group, which were diagnosed according to the latest 2016
diagnostic criteria for sepsis. For patients with infection or
suspected infection in ICU, they would be diagnosed with sepsis
when their sequential organ failure assessment (SOFA) scores >2.
These patients included 36 patients with pulmonary infection, 3
patients with acute urinary tract infection, 2 patients with acute
infectious diarrhea, 4 patients with biliary tract infection, 2
patients with acute tracheobronchitis, 1 patient with liver abscess
and 2 patients with skin and soft tissue infection. 30 age and sex-
matched healthy controls were selected as the control group. The
levels of IL-37 in serum were measured by enzyme-linked
immunosorbent assay (ELISA) on day 1 and day 7 of patients
with sepsis. Written informed consent was obtained from each
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patient. The study approved by the Ethics Committee of the First
Affiliated Hospital of Shihezi University School of Medicine.

2.3. Laboratory measurement

Blood samples were immediately centrifuged for 10 minutes at
3500r/min, and serum was collected and stored in polypropylene
vials at — 80°C until assayed. Concentrations of serum IL-37, IL-
18, and IL-10 were measured by an ELISA, following the
manufacturer’s instructions.

2.4. Statistical analysis

All of the data were given as the mean + SD. When comparing only
2 groups, Student # test was used. For comparisons involving 3
groups, 1l-way analysis of variance (ANOVA) followed by
Neuman-Keuls post hoc test was used. Spearman’s correlation
was used to calculate the correlations between serum IL-37
concentrations and the other parameters. In all of the tests, a value
of P<.05 was considered to be statistically significant. The SPSS
statistical software (version 23) was used for all calculations.

3. Results

3.1. Baseline characteristics

The baseline characteristics of patients are presented in Table 1.
We observed significantly increased white blood cell (WBC)
counts, the percent of neutrophile granulocyte (N%), and
procalcitonin (PCT) levels in the sepsis group compared with
those in the control group. Furthermore, the WBC count, N%,
and PCT levels decreased significantly in the sepsis group on day
7 after standard treatment.

3.2. Levels of serum IL-37, IL-18, and IL-10 in the 2
groups

As shown in Table 2, sepsis patients showed significantly
increased serum levels of IL-37, IL-13, IL-10 on day 1 compared
with those in the control group. Sepsis patients showed
significantly decreased IL-1f levels on day 7 compared with
the levels observed on day 1. There were no significant differences
in serum IL-37 and IL-10 levels between day 1 (39.13 +34.35 and
71.31+£10.09) and day 7 (30.57+11.01 and 58.23+31.24) in
the sepsis group (Table 2).

Baseline characteristics.

sepsis group (n=50)

Group control group (n=30) day 1 day 7
Age, yr 65.90+12.17 70.84 +£12.67

Gender, male/female 13/17 26/24

APACHE Il score — 15.76 +6.41

SOFA score — 6.20+4.13

WBC 6.59+1.51 12304766  9.02+3.72%#
N% 56.38+9.38 82.22+10.83°  76.54+10.25#
PCT 0.02+0.03 25.52+55.97"  1.85+4.40#

Clinical data are given as the mean+SD or number of patients.

" P<.05 versus control group, #P<.05 versus sepsis group on day 1.

APACHE I score =acute physiology and chronic health evaluation Il score, N% =the percent of
neutrophile granulocyte, PCT = procalcitonin, SOFA score =sequential organ failure assessment
score, WBC =white blood cell.
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Serum IL-37, IL-1$ and IL-10 concentrations levels in each group.

Group IL-37 (pg/mL) IL-1B (pg/mL) IL-10 (pg/mL)

control group  23.75+2.52 26.30+6.72 39.13+9.00
Sepsis group  day 1 391343435 1121247274 71.31+10.09"

day 7 30.57+11.01 69.63+34.24" 58.23+31.24

F 4.644 28.226 5.745

P 011 .000 .004

* P<.05 versus control group.
#P<.05 versus sepsis group on day 1.
IL-1B8 =interleukin-1pB, IL-10 =interleukin-10, IL-37 =interleukin-37.

3.3. Spearman’s correlation analysis

We assessed whether serum IL-37 concentrations were associated
with levels of IL-1B, IL-10, WBC counts, N%, and PCT. A
correlation analysis indicated that serum levels of IL-37 and IL-
1B, 1L-10, N% and PCT were positively correlated. There was no
significant correlation between serum IL-37 level and WBC count
(Table 3).

4. Discussion

In sepsis, the immune response that is induced by an invading
pathogen fails to return to homeostasis. This culminates in a
pathological syndrome that is characterized by sustained excessive
inflammation and immune suppression. The condition of sepsis
patients develops rapidly. Although there are good treatment and
monitoring measures, the morbidity and mortality of sepsis are still
high, which is a prominent problem faced in the global medical
field."! Early recognition is essential to reduce sepsis-associated
mortality. It was believed that sepsis was a result of tissue and
organ damage due to excessive inflammation. However, an
increasing number of studies have found that the pathophysiologi-
cal process of sepsis is very complicated and includes various
aspects of inflammation, immunity and coagulation dysfunction,
as well as various changes in cell function, metabolism, and
microcirculation.

Our results indicated that serum IL-37 levels increased
significantly in sepsis patients compared with the healthy control
group. After administering standardized anti-infective and other
symptomatic treatment for 7 days, serum IL-37 levels decreased
significantly in sepsis patients. However, sepsis patients still
showed higher serum IL-37 concentrations than patients in the
healthy control group. In addition, we found that IL-37 and the
pro-inflammatory factor IL-18 showed the same trend. On
correlation analysis, a positive correlation was observed between
the 2. IL-37, formerly termed IL-1 family member 7 (IL-1 family
7, IL-1F7), was originally a cytokine identified in 2000.5°! IL-37
has various immunomodulatory effects. Its main role is to
suppress the inflammatory response. It has been reported that IL-
37 is detected in lymph nodes, liver, subcutaneous fat, placenta,

Correlation analysis of IL-37 and IL-1p, IL-10, WBC, N%, PCT.

IL-1B8 IL-10 WBC N% PCT
IL-37 r 0.262 0.219 0.141 0.297 0.313
P .003 012 A1 .001 .000

IL-1B8 =interleukin-1B, IL-10=interleukin-10, N% =the percent of neutrophile granulocyte, PCT =
procalcitonin, WBC =white blood cell.
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colon, lung, kidney, testis, thymus, and uterus and acts as an anti-
inflammatory cytokine. IL-37 strongly inhibits lipopolysaccha-
ride (LPS)-induced expression of IL-1a, IL-1B, tumor necrosis
factor (TNF), IL-23, IL-17, IL-18, interferon-y (IFN-y), and CC
chemokines including monocyte chemoattractant protein (MCP)-
5/CCL12. It reduces levels of CXC chemokines such as IL-8,
BCA-1/CXCL13, and macrophage inflammatory protein (MIP)-
2/CXCL2 in neutrophils. IL-37 is a natural inhibitor of immune
responses and down-regulates IL-1-induced cJun and reduces
expression of the mitogen-activated protein (MAP) kinase p38a,
signal transducer and activator of transcription (STAT) tran-
scription factors, p53, and pro-inflammatory signals; this affects
cellular differentiation and proliferation.!®”!

Our findings showed that the body produces a large number of
pro-inflammatory factors such as TNF-a and IL-18 in the early
stages of sepsis, which initiate inflammatory reactions and
cascade amplification. Anti-inflammatory cytokines have the
effect of antagonizing inflammatory mediators and inhibiting the
development of inflammation, mainly including IL-10, trans-
forming growth factor-g (TGF-B) and so on. When inflammatory
reactions occur in sepsis patients, negative feedback increases the
concentration of anti-inflammatory factors, this inhibits genera-
tion and release of pro-inflammatory mediators, and this, in turn,
inhibits monocytes/macrophages-associated inflammation. In
sepsis patients, imbalance of pro-inflammatory cytokines and
anti-inflammatory factors is often observed. If these levels are not
controlled, inflammatory cells cannot be activated effectively,
and sufficient levels of anti-inflammatory cytokines are not
produced. The body then develops immune dysfunction easily
and thus sepsis progression is aggravated. IL-37 has been
identified as a natural suppressor of innate inflammatory
responses, whereas IL-18 is one of the initiation factors of the
inflammatory response. Our results also showed positive
correlation between serum IL-37 and IL-18 levels on correlation
analysis, suggesting the critical role of IL-37 in sepsis.

Moreover, the latest international guidelines for management
of sepsis and septic shock suggest that measurement of PCT levels
can be used to shorten the antimicrobial therapy duration in
sepsis patients.[”! Our results revealed that IL-37 and PCT levels
were positively correlated. However, elevated PCT levels are also
observed in response to non-infectious factors, such as severe
trauma, extensive surgery, and burns, because the body releases
large amounts of damage-associated molecular patterns under
these circumstances. As IL-37 is an anti-inflammatory cytokine,
its levels better reflect the severity of the inflammatory response.
Thus, early intervention can be provided to sepsis patients based
on the increase in IL-37 levels.

However, the present study is limited by the small number of
samples. We also failed to stratify sepsis patients according to
severity and cytological analysis. It has been reported that IL-37 is
detected in many target organs such as lymph nodes, liver, lung,
and kidney, but we only did serological analysis. Further research
is needed for follow-up work. IL-37 is a natural inhibitor of
innate immunity. It plays a regulatory role in many inflammatory
reactions and immune-related diseases.’*'%! In the inflammation
process, IL-37 exerts anti-inflammatory effects by entering the
nucleus and binding to Smad3 to form a complex that regulates
gene transcription.! " It is believed that it can provide new ideas
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and targets for the treatment of sepsis with the continuous
research on IL-37.

5. Conclusion

IL-37 levels observed in sepsis were found to correlate with
severity of the inflammatory reaction. IL-37 could be playing an
important role in sepsis control by suppressing the production of
pro-inflammatory cytokines.
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