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Objective. To explore the level of serum interleukin-37 in patients with acute coronary syndrome (ACS) and its prognostic value.
Methods. Altogether, 121 continuous ACS cases from September 2017 to June 2020 were selected as the research group (RG), and
107 healthy individuals during the same period were obtained as the control group (CG). ELISA was applied to test IL-37 in the
serum of the CG and the RG. Chemiluminescence immunoassay was applied to test NT-pro BNP and hs-cTnlI in each group and
immune scattering turbidimetry to test hs-CRP. The correlation of IL-37 with serum NT-pro BNP, hs-cTnl, and CRP was
analyzed, and the value of IL-37 in diagnosis and prognosis prediction of patients with ACS was tested. Logistic regression was
applied to test the independent risk factors affecting poor prognosis of patients with ACS. Results. IL-37 was poorly expressed
in patients with ACS, which had a high diagnostic value for ACS (sensitivity: 94.39%, specificity: 74.38%, and area under curve:
0.945). There was a negative correlation of IL-37 with serum NT-pro BNP, hs-cTnl, and CRP. IL-37 in patients with poor
prognosis was markedly declined compared with that of patients with good prognosis, and the predicted AUC was 0.965.
Logistic regression revealed that low IL-37, diabetes, high CRP, NT-pro BNP, and hs-cTnl in the blood were independent risk
factors for poor prognosis in patients with ACS. Conclusion. IL-37 is low expressed in patients with ACS, which has a good
diagnostic and prognostic value for ACS, and may be applied as an important marker for the prediction of patients with ACS.

1. Introduction

Acute coronary syndrome (ACS) is a common critical illness
of cardiovascular system. With the development of medical
technology, patients with ACS have been treated in a stan-
dardized and timely manner to a great extent, which has
achieved good results [1, 2]. The short-term effect is good,
but the long-term prognosis of ACS is still not optimistic
[3]. In the follow-up rehabilitation after discharge, many
patients are often faced with readmission due to adverse car-
diovascular events [4]. Therefore, finding a reliable marker
to evaluate and predict the prognosis of patients is of great
significance for timely adjusting the follow-up rehabilitation
plan of patients and reducing the occurrence of adverse car-
diovascular events.

Interleukin-37 (IL-37) is a new factor with homologous
DNA of IL-1 family found in 2000 [5]. However, unlike
other IL family members, IL-37, a newly discovered anti-
inflammatory cytokine, is a natural innate immunosuppres-
sant, which has potential protective effects in inflammatory
bowel disease, hepatic ischemia reperfusion, and other
diseases [6, 7]. In recent years, some studies have found that
IL-37 might be closely correlated to the growth of athero-
sclerosis and that IL-37 may inhibit the release of inflamma-
tory factors in atherosclerosis through MAPK inflammatory
signaling pathway and inflammatory mediators [8, 9].
Although previous studies [10] found that there were some
differences in IL-37 in patients with ACS, the specific corre-
lation of IL-37 with ACS and the prediction of patients’
prognosis have not been discussed yet.
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Therefore, in this research, IL-37 in local plasma of
patients with ACS was tested and the occurrence of adverse
events of patients was followed up for 3 months, so as to test
the function of IL-37 in the progression of ACS.

2. Materials and Methods

2.1. Clinical Data. Altogether 121 continuous ACS cases from
September 2017 to June 2020 were obtained as the research
group (RG), including 63 males and 58 females with an
average age of 67.89 +5.52years, 107 healthy individuals
during the same period were obtained as the control group
(CG). The patients in the RG all met the diagnostic criteria
of ACS [11]. Those with other malignant tumor diseases,
severe hepatic or renal insufficiency, other serious endocrine
diseases, and other acute and chronic inflammation-related
diseases or those who did not cooperate with the research were
excluded. The informed consent forms were obtained from
the patients. This research conformed to the Ethics Committee
and the Declaration of Helsinki.

2.2. Index Detection. IL-37 in serum of two groups was tested
using ELISA. The kit was obtained from Beijing Bio Friend
and produced by R&D systems (US), and the operation was
strictly in accordance with the product instructions. NT-pro
BNP and hs-cTnl in the CG and the RG were tested using
chemiluminescence immunoassay analyzer (the instrument
was chemiluminescence immunoassay analyzer from Abbott,
and the kit was the original reagent). hs-CRP was tested using
immunonephelometry.

2.3. Prognostic Assessment. According to the occurrence of
cardiovascular events (including repeated ischemic angina
attacks, new or worsening cardiac insufficiency, severe arrhyth-
mia, and death) within 30 days after admission, patients with
one or more cardiovascular events within 30 days after admis-
sion were classified as the cardiovascular event group, while
patients without cardiovascular event were the noncardiovas-
cular event group.

2.4. Statistical Method. SPSS20.0 (Bizinsight, Beijing, CN)
was applied for the statistical analysis of experimental data.
A chi-square test was applied for counting data, and the
measurement data were represented as the mean + SD. A ¢
-test was applied for pair-wise comparison, a paired t-test
for comparison before and after intervention, Pearson’s test
for correlation analysis, and GraphPad Prism 6 for visualiz-
ing the experimental pictures. When P <0.05, there were
statistical differences.

3. Result

3.1. General Information. There was no remarkable differ-
ence in sex, age, BMI, and smoking history (P > 0.05), which
is comparable (Table 1).

3.2. II-37 in Patients with ACS and Its Diagnostic Value. IL-
37 in the RG was markedly lower than that in the CG
(P <0.05). ROC curve analysis showed that IL-37 had high
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sensitivity (94.39%) and specificity (74.38%), and its AUC
was 0.945 (Figure 1).

3.3. Comparison of Other Related Indexes. NT-pro BNP, hs-
cTnl, and CRP in the RG were markedly elevated compared
with those in the CG (P < 0.05) (Table 2).

3.4. Correlation Analysis of IL-37 with NT-pro BNP, hs-cTnl,
and CRP. The correlation of IL-37 with NT-pro BNP, hs-
cTnl, and CRP in patients with ACS was tested. The results
revealed that IL-37 was negatively correlated with these
indicators (P < 0.001) (Figure 2).

3.5. Correlation of IL-37 with the Prognosis. The individuals
were grouped into the cardiovascular event group (62 cases)
and noncardiovascular event group (59 cases) according the
occurrence of adverse cardiovascular events. By comparing
IL-37 in patients with cardiovascular events, we found that
IL-37 in the cardiovascular event group was markedly
declined compared with that in the noncardiovascular event
group (P < 0.05), and the ROC curve showed that IL-37 had
a high predictive value for cardiovascular events in patients
with ACS (sensitivity: 96.61%) (Figure 3).

3.6. Univariate Analysis of Poor Prognosis of Patients. In order
to further test the various factors affecting the prognosis of
ACS, a univariate analysis was conducted. The results revealed
that the prognosis was related to diabetes mellitus, CRP, NT-
pro BNP, and hs-cTnl levels (all P < 0.05 or P < 0.01) (Table 3).

3.7. Multivariate Analysis of Poor Prognosis in Patients with
ACS. The low IL-37, diabetes mellitus, high CRP, NT-pro
BNP, and hs-cTnl in the blood were included in the analysis,
and the occurrence of cardiovascular events was taken as the
dependent variable. The logistic regression model was
applied for multivariate analysis. The results revealed that
the low IL-37, diabetes mellitus, high CRP, NT-pro BNP,
and hs-cTnl were independent risk markers for poor prog-
nosis (Table 4).

4. Discussion

At present, the basic pathophysiological mechanism of ACS
is inflammatory reaction. In the past, the inflammatory
mediators involved in ACS mainly included CRP, IL-6, and
other factors [12, 13]. However, with the deepening of
medical research, it has been found that IL-37 is also an
inflammatory factor related to ACS [14].

IL-37, a member of the IL-1 group, has an anti-
inflammatory effect. In vivo and in vitro experiments sug-
gested that IL-37 binds to TLR receptor-2 or TLR receptor-4
on the cell surface, inhibits the activation of NF-«B, inhibits
the production of monocyte chemotactic protein 1 (MCP1)
and monocyte aggregation, promotes the secretion of TGF-
B, alleviates inflammatory reaction, and improves myocardial
ischemia and left ventricular function [15]. At present, there
are relatively few reports about the role IL-37 in ACS. In order
to find new possible indicators for the diagnosis and prognosis
of patients with ACS, IL-37 in ACS cases and its related role
were tested. Firstly, IL-37 in ACS cases and its diagnostic value
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TaBLE 1: General information.
Factors RG (n=121) CG (n=107) t/X? P
Gender 0.010 0.920
Male 63 (52.07) 55 (51.40)
Female 58 (47.93) 52 (48.60)
Age (years) 67.26 £5.28 67.31 £5.31 0.071 0.943
BMI (kg/m?) 23.05+1.24 23.14+2.26 0.378 0.706
Drinking history 0.184 0.668
Yes 77 (63.64) 71 (66.36)
No 44 (36.36) 36 (33.64)
Smoking history 0.232 0.630
Yes 64 (52.89) 60 (56.07)
No 57 (47.11) 47 (43.93)
Disease type — —
Unstable angina pectoris 42 (34.71) —
ST-segment elevation myocardial infarction 37 (30.58) —
Non-ST segment elevation myocardial infarction 42 (34.71) —
Serum uric acid (mmol/L) 265.71 +21.75 263.84 +20.49 0.666 0.506
Hemoglobin (g/L) 138.75+2.58 138.46 +2.61 0.842 0.400
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FiGure 1: IL-37 in patients with ACS and its diagnostic value. (a) IL-37 in patients with ACS; (b) ROC curve analysis of IL-37 on ACS.

indicates P < 0.05.

TaBLE 2: Comparison of other related indexes.

Factors RG (n=121) CG (n=107) t P

NT-pro BNP (pg/mL) 268.39 +22.49 45.13 +4.79 100.7 <0.001
hs-cTnl (ng/mL) 0.72 +0.08 0.01 +0.00 91.78 <0.001
CRP (mg/L) 9.34+1.22 1.14+0.13 69.16 <0.001

were explored. The results revealed that IL-37 declined mark-
edly. ROC curve indicated that IL-37 had good diagnostic
effect for ACS. However, there are some controversies about
the content of IL-37 in ACS cases. For example, some studies
[16] found that IL-37 in severe coronary artery calcification

elevated markedly. Other studies [17] found that IL-37 in
coronary artery stenosis was markedly declined, which was
consistent with our observation. The research also pointed
out that the main effect of IL-37 was to reduce excessive
inflammatory reaction through negative feedback, which
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FiGure 2: Correlation analysis of IL-37 with NT-pro BNP, hs-cTnl, and CRP. (a) Correlation analysis of IL-37 with NT-pro BNP; (b)
correlation analysis of IL-37 with hs-cTnl; (¢) correlation analysis of IL-37 with CRP.
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FiGure 3: Correlation of IL-37 with prognosis of patients. (a) IL-37 in patients with different prognosis; (b) IL-37 can predict the poor

prognosis of patients with ACS. * indicates P < 0.05.

played a very important role in the innate and adaptive
immune system [18]. In addition [19], IL-37 reduced the area
ratio of aortic plaque to vascular lumen markedly. IL-37 inhib-
ited the induction of M1 macrophages induced by ox-LDL
from peripheral monocytes and promoted the transformation
of macrophages into M2 cells. These indicated that IL-37 can

prevent atherosclerosis by regulating the polarity of macro-
phages. This further confirmed the role of IL-37 in ACS.
Then, in order to further test the clinical significance of
IL-37 in ACS, the contents of NT-pro BNP, hs-cTnl, and
CRR of patients were tested, and their correlation with IL-
37 was confirmed. hs-cTnl is an important index for testing
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TaBLE 3: Univariate analysis of poor prognosis of patients.
Factors Cardiovascular event group (n = 62) No cardiovascular event group (n=59) X P
Age
>67 years 36 (58.06) 34 (57.63) 0.002 0.961
<67 years 26 (41.94) 25 (42.37)
Gender
Male 33 (51.92) 30 (48.98) 0.069 0.794
Female 29 (48.08) 29 (51.02)
Complicated with diabetes
Yes 45 (72.58) 20 (33.90) 18.20 <0.001
No 17 (27.42) 39 (66.10)
NT-pro BNP (pg/mL) 435.19 +33.27 405.61 £ 27.49 7.262 <0.001
hs-cTnl (ng/mL) 0.89 +0.22 0.75+0.18 5217
CRP (mg/L) 10.24 +2.36 8.27+1.19 7.801
Serum creatinine (ymmol/L) 76.49 +3.28 77.05+3.11 1.318 0.189
Hemoglobin (g/L) 136.49+3.18 137.11+3.21 1.463 0.145

TaBLE 4: Multivariate analysis of poor prognosis in patients with
coronary heart disease.

Factors B SE  Wald OR 95% CI p

IL-37 0.455 0.217 4.664 1.631 1.031~2.412 0.012
Diabetes 0.887 0.379 6.113 2.542 1.672~3.593 <0.001
Blood CRP  0.675 0.284 5.211 1.949 1.097~3.474 0.015
NT-pro BNP 0.623 0.308 4.428 1.894 1.041~3.405 0.032
hs-cTnl 1.061 0.485 5254 2991 1.173~7.522 <0.001

myocardial contractility, and it has obvious regulation effect
on myocardial contraction [20]. NT-pro BNP, a member of
natriuretic peptide cluster, has diuretic, vasodilating, and sym-
pathetic nerve inhibiting effects. The research [21] showed
that NT-pro BNP is mainly secreted by left ventricular myo-
cytes, and it is relatively sensitive to changes in ventricular wall
tension and ventricular load, and its expression level can
reflect the severity of myocardial injury. NT-pro BNP, hs-
cTnl, and CRP in ACS cases were markedly increased, and
these indicators had a negative correlation with IL-37, which
also suggested that IL-37 acts in myocardial contraction and
myocardial injury. Then, we also explored the correlation of
IL-37 with the prognosis of patients. The results revealed that
IL-37 of patients with better prognosis was markedly higher
than that of patients with poor prognosis, and ROC curve
analysis showed that IL-37 had a good predictive value for
poor prognosis of patients with ACS. At present, since the dis-
covery of IL-37, its anti-inflammatory, and cardioprotective
mechanism has not been completely determined, its anti-
inflammatory, immunomodulatory, and metabolic activities
have been confirmed [22]. These mechanisms have an impor-
tant impact on the prognosis of patients with ACS. Finally, in
order to further explore the factors affecting the prognosis of
ACS cases, a logistic regression test was conducted. The low
IL-37, diabetes mellitus, high CRP, NT-pro BNP, and hs-
cTnl were independent risk factors affecting poor prognosis

of patients with ACS. This indicated that if the patients’ IL-
37, CRP, NT-pro BNP, hs-cTnl, and diabetes can be well con-
trolled, the prognosis of patients can also be improved.

There are also some limitations in our manuscript. First,
the retrospective nature of the study may bring some bias to
the results. Second, the aim of the study is to explore the
diagnostic and prognostic values of IL-37 for ACS patients;
thus, the other markers CRP, NT-pro BNP, and hs-cTnl
could not be studied in depth.

To sum up, the low IL-37 in serum of patients with ACS
has a good diagnostic and prognostic value for ACS, and it is
an independent risk marker for poor prognosis of ACS cases,
which may be applied for diagnosis and prognosis prediction
of ACS.
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