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Abstract \\
Background: Elevated soluble growth stimulation-expressed gene 2 (sST2) protein levels are associated with poor prognosis in pa- |
tients with myocardial infarction or heart failure. However, few studies have investigated the association between sST2 expression and
plague stability. This study aimed to investigate the expression of sST2 in patients with acute myocardial infarction and its predictive value
for vulnerable plaque characteristics in culprit lesions.

Methods: From October 2022 to December 2024, 230 patients with acute myocardial infarction who underwent coronary angiography
and optical coherence tomography (OCT) in (emergency) outpatient and inpatient departments of Jining No.1 People’s Hospital were se-
lected as subjects of this prospective study. Based on the inclusion and exclusion criteria, 203 patients were included in this study. Clinical
data were analyzed. Based on the characteristics of criminal plaques detected by OCT, 123 cases were divided into a thin-cap
fibroatheroma (TCFA) group (60.6%) and a non-thin-cap fibroatheroma (NTCFA) group (80 cases). Serum sST2 levels were measured
before surgery. Optical coherence tomography was used to observe the nature of the criminal lesions before interventional therapy.
The relationship between serum sST2 levels and criminal plague vulnerability was analyzed using a multivariable logistic regression model.

Results: Serum cardiac troponin, C-reactive protein, and sST2 levels were higher in the TCFA group than those in the NTCFA group.
OCT observations showed that patients in the TCFA group had many characteristics of vulnerable plaques, including macrophage aggre-
gation, larger lipid radians, and thinner minimum fibrous caps. sST2 independently predicted the presence of TCFA in patients with acute
myocardial infarction, with enhanced predictive accuracy when combined with C-reactive protein (area under the curve 0.837 vs. 0.782 for
sST2 alone, P = 0.043).

Conclusion: sST2 can independently predict the presence of thin cap atherosclerosis in patients with acute myocardial infarction, and
when combined with C-reactive protein, its prediction accuracy is higher.

Keywords: Soluble growth stimulation expressed gene 2 protein, Acute myocardial infarction, Atherosclerotic plaque of thin fibrous cap,

Culprit lesion

Introduction

Acute myocardial infarction (AMI) is a major cause of death in
China.!"! The overall mortality rate of AMI in China has increased.
From 2002 to 2020, the AMI mortality rates in urban and rural
areas increased 5.5-fold and 2.7-fold, respectively.”” The timely
treatment of AMI has been incorporated into the “Healthy China
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20307 cardiovascular disease prevention and control initiative.
AMI is typically caused by the rupture or erosion of high-risk coro-
nary atherosclerotic plaques (i.e., vulnerable plaques). Recent re-
search confirmed!®! that approximately 60% of acute myocardial
infarctions are caused by plaque rupture, 30% by plaque erosion,
and 10% by calcification. Although traditional angiography is
widely used, it has obvious limitations as it can only provide a
two-dimensional representation of the complex three-dimensional
vascular structure. This hinders the accurate assessment of plaque
characteristics and the severity of stenosis'*! and has limitations in
judging plaque stability, making it difficult to accurately evaluate
whether a plaque is truly vulnerable. Moreover, recent studies have
found that some vulnerable plaques do not rupture, whereas some
ruptured plaques heal and remain stable without causing acute
events in the short term.!! Some studies!®! have shown that most
of the culprit lesions responsible for major cardiovascular events
are thin-cap fibroatheromas (TCFA) or are characterized by a large
plaque burden, a small lumen area, or a combination of these features,
which can be identified by intracoronary imaging. With advancements
in intracoronary imaging technology, vulnerable coronary plaques re-
sponsible for future cardiovascular events can be identified. Identifying
high-risk vulnerable plaques and implementing active interventions can
help to reduce the occurrence of future cardiovascular events, which
can serve as evidence for future local preventive treatments.’! At
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present, with the development of intracavitary imaging techniques,
such as intravascular ultrasound and optical coherence tomography
(OCT), the characteristics of vulnerable plaques can be accurately
identified through plaque imaging, which can be used to evaluate vul-
nerable plaques in the culprit lesions of myocardial infarction. In par-
ticular, OCT has a high spatial resolution as a diagnostic tool. It can
accurately identify the culprit lesions in ambiguous cases. Thin-
fibrous-cap atherosclerotic plaques defined by OCT have a high de-
gree of consistency with pathology. They are independent predictors
of rapid plaque progression and serve as guides for optimizing percu-
taneous coronary intervention (PCI) procedures.””**! However, most
evaluations using intracavitary imaging are invasive. Currently, few
studies have evaluated the vulnerability of culprit plaques to acute
myocardial infarction through noninvasive tests. Plaque vulnerability
may not only depend on plaque morphological characteristics but
also depend on the interactions among lumen stenosis, shear stress,
inflammatory response, and ischemia are equally important.””! In
the process throughout the formation and progression of vulnerable
plaques. Evaluation of the degree of plaque inflammation will con-
tribute to the identification of vulnerable plaques.!”!

Soluble growth stimulation-expressing gene 2 (sST2) is a subtype
of the growth stimulation-expressed gene 2 (ST2) protein. sST2 is a
sensitive myocardial protein secreted by myocardial cells and fibro-
blasts in response to mechanical stress and load changes. The
promotion of oxidative stress and inflammation leads to cardiac
damage, and is a potential marker of mechanical cardiac over-
load."" Some studies have focused on the relationship between se-
rum sST2 levels and the cardiovascular system. Previous studies
have shown that elevated serum sST2 levels are associated with
poor prognosis in patients with myocardial infarction or heart
failure.'>'3 In recent years, sST2 has demonstrated the value of a
novel biomarker in aspects, such as the inflammatory response, car-
diac damage, cardiac stress, cardiac fibrosis, and prognosis of car-
diovascular diseases,''* and has become a new research hotspot in
the field of cardiovascular diseases. This study aimed to explore
the expression of sST2 in patients with AMI and assess its predictive
value for vulnerability to culprit vessel plaques. The results were as
follows:

Materials and methods
Study population

This study consecutively enrolled patients with acute myocardial in-
farction admitted to Jining No.1 People’s Hospital between October
2022 and December 2024. Eligible participants underwent coro-
nary angiography during (emergency) outpatient or inpatient hospi-
talization and OCT examination. Initially, 230 patients aged
>18 years who provided informed consent for OCT examination
and met the diagnostic criteria for type I myocardial infarction as de-
fined in the Fourth Universal Definition of Myocardial Infarction
were included.""*! Participants were excluded from the study if they
met any of the following criteria:

(1) presence of severe bradyarrhythmia; (2) significant calcifica-
tion, tortuosity, or coagulation in measured segments of the target
coronary artery; (3) coexisting severe pericarditis; (4) severe heart
failure, or marked impairment of liver, kidney, or respiratory func-
tion;(5) history of coronary artery bypass grafting; (6) active bleeding
in the vital organs; the (7) presence of autoimmune diseases, hemato-
logical disorders, tumors, and acute or chronic infectious diseases; (8)
severe lesions in the left main coronary artery or chronic total occlu-
sive lesions; and (9) incomplete clinical data and poor patient compli-
ance. A total of 203 patients were enrolled in this study. A flowchart
of the sample selection is shown in Fig. 1.
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Figure 1. Process of selecting the study subjects. CAG, coronary
angiography; NTCFA, non-thin-cap fibroatheroma; OCT, optical coherence
tomography; TCFA, thin-cap fibroatheroma.

Sample size calculation

The sample size was calculated using the following formula to com-
pare the means of the two independent groups:

2(Zo + Zp) 0>
(p1—p0)2

We first used samples collected in October 2022 from 27 patients
with TCFA and 18 patients with non-thin-cap fibroatheroma
(NTCFA) to conduct a preliminary experiment. Based on pilot data,
the mean + standard deviation of the measured variable was:
51.04 + 9.30 in case the group and 41.75 + 7.78 in the control
group with a = 0.05 (two-tailed), power = 80%, and measured stan-
dard deviation o of 9.61. The required sample size was!'® per
group. To account for 20% attrition, a minimum sample size of
44 participants was required.

Data collection

A clinical database was established to record the ages of all study
subjects. Baseline clinical data and laboratory test results of the en-
rolled patients were collected. All selected patients were followed
up in the outpatient department or by telephone at 1 and 3 months
postoperatively. The clinical database included information on sex,
height, weight, body mass index (BMI), total ischemia time, baseline
medication use (including antithrombotic drugs, statins, and antihyper-
tensive medications), and relevant medical history, such as smoking his-
tory, hypertension, diabetes, hypercholesterolemia, and chronic kidney
disease. Blood samples were collected from all study participants upon
admission. Preoperative routine blood tests, C-reactive protein (CRP),
serum creatinine, creatine kinase myocardial band, cardiac troponin I
(cTnl), and N-terminal pro-B-type natriuretic peptide (NT-pro-BNP)
were obtained. Additionally, total cholesterol (TC), triglyceride (TG),
low-density lipoprotein cholesterol (LDL-C), glycated hemoglobin,
liver function, and serum sST2 levels were measured after fasting.
The left ventricular ejection fraction (EF) was also determined. To mea-
sure serum sST2 levels, 2 mL of peripheral venous blood was collected.
An automatic dry-type fluorescence immunoassay analyzer (A5000
PLUS, Boditech Med Inc., China) was used. This analyzer uses a semi-
conductor diode as the light source to irradiate the reaction plate with
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the processed samples. When the laser irradiated the fluorescently
labeled analytical substances that accumulated on the detection line
of the reaction plate, these substances emitted fluorescence. The an-
alyzer collects the fluorescence emitted by the analyte complex from
the scattered lasers, filters out the pure fluorescence from the mix-
ture, detects its intensity, and converts it into an electronic signal.
The microprocessor on the mainboard calculates the concentration
of the analyte in the test sample according to the calibration curve
stored in the ID chip.

Coronary angiography and measurement of
culprit vessels

Prior to coronary angiography, patients received a loading dose of
dual-antiplatelet therapy (300 mg aspirin +180 mg ticagrelor/
300 mg clopidogrel administered by chewing). Coronary angiogra-
phy was performed using the radial artery approach to identify the
coronary artery infarction-related culprit vessels. Thrombus aspira-
tion was performed in patients with a heavy thrombus burden. The
degree and quantity of coronary artery stenosis, the location and le-
sion length of the culprit vessels, and blood flow status were
recorded.

Acquisition and analysis of OCT images

The frequency-domain OCT system used was the Wofuman intra-
vascular tomography system F-1 (Nanjing Wofuman Medical Tech-
nology Co., Ltd., China). The OCT examinations were performed
using the conventional approach. Specifically, intravascular OCT
was performed at the segments of the culprit lesions to obtain
OCT images of the fibrolipid plaques in the coronary culprit lesions.
The acquired OCT images were analyzed after their quality was
jointly approved by technicians and experienced physicians. The
minimum lumen area (MLA) of the blood vessels at the location
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of the culprit plaque was measured. Additionally, relevant indica-
tors of plaque vulnerability, including lipid-rich plaques, minimum
fibrous cap thickness, lipid angle, macrophage aggregation, choles-
terol crystals, and calcification, were identified and the lipid angle
was measured in each 1-mm cross-section. Maximum and average
lipid angles were calculated. A lipid-rich plaque was defined as a
lipid plaque with a lipid angle >90° in any cross-section. The mini-
mum fibrous cap thickness was measured at the thinnest part of
the fibrous cap of the lipid plaque, and the measurement was re-
peated thrice to obtain an average value. Thin-cap fibroatheroma
(TCFA) was defined as a lipid-rich plaque (lipid arc >90°) with a
minimum fibrous cap thickness <65 pm at the culprit lesion. Ac-
cording to the OCT classification criteria for culprit plaque lesion
types!”>'®!: Plaque rupture was defined as the interruption of the
continuity of the fibrous cap of the lipid plaque, accompanied by
cavity formation. Plaque erosion was defined as fibrocap atheroscle-
rosis with thrombus formation, where the plaque structure covered
by the thrombus was identifiable, without thrombus but with an ir-
regular plaque surface, or when the plaque structure covered by the
thrombus was unidentifiable and there was no superficial calcifica-
tion or lipid near the proximal or distal end of the thrombus. Calci-
fied nodules were defined as nodular calcifications protruding into
the lumen, accompanied by rupture of the surface fibrous cap,
which could be associated with thrombus formation. Cholesterol
crystals were thin linear regions with high signal intensity and weak
attenuation, usually located in the fibrous cap or the necrotic core of
the lipid plaque, and often accompanied by lipid deposits. Macro-
phages present as single or clustered strong-signal areas on the
OCT image, followed by radial shadows with high signal intensity
and strong attenuation of the fibrous cap. Vulnerable plaques were
defined as being closely associated with a thin fibrous cap (thickness
<65 pm), a large lipid core, and inflammatory cell infiltration
around the fibrous cap.

The Baseline Characteristics of Participants

Characteristics TCFA (n =123) NTCFA (n = 80) P

Male 79 (64.2) 44 (55.0) 0.096
Age,y 65.38 + 3.71 64.34 + 4.40 0.162
Smoking 25 (20.3) 13 (16.3) 0.467
Drinking 19 (9.4) 78.8) 0.878
Hypertension 58 (47.75) 37 (46.2) 0.900
Diabetes 32 (26.0) 19 (23.8) 0.716
Hypercholesterolemia 30 (24.3) 19 (23.8) 0917
BMI, kg/m? 24.85 +4.18 24.75 + 4.96 0.731
Total ischemic time, min 298 + 32.75 309 + 39.15 0.157
EF, % 543 +1.75 579 +1.92 0.102
Low-density lipoprotein cholesterol, mmol/L 293 +0.78 2.79+0.79 0.089
TG, mmol/L 151 £ 091 1.44 +0.63 0.178
TC, mmol/L 432 +1.30 413 +1.07 0.097
cTnl, ng/mL 291 +273 2.27 +2.45 0.002
Creatinine, pmol/L 73.81 £9.15 78.71 + 8.03 0.601
NT-proBNP, pg/mL 1521 + 149.21 1345 + 15213 0.793

CK-MB, ng/mL 13.3(8.1,25.4) 11.2 (6.9,22.3) 0.192
Target lesion vessel

Left anterior descending 57 (46.3) 46 (56.3) 0.120
Left circumflex artery 20 (16.3) 13(16.3) 0.998
Right coronary artery 46 (37.4) 24 (30.0) 0.279
sST2, ng/mL 55.61 + 8.21 39.40 +7.49 <0.001
CRP, mg/L 18.25 + 3.97 1314 +4.25 <0.001

Continuous variables were presented as means =+ standard deviation (SD) or median (P25, P75), while categorical variables were presented as frequency (%).

BMI, body mass index; CK-MB, creatine kinase myocardial band; CRP, C-reactive protein; cTnl, cardiac troponin I; EF, ejection fraction; NTCFA, non-thin-cap fibroatheroma; NT-proBNP, N-terminal pro-B- type natriuretic
peptide; sST2, Soluble growth stimulation expressed gene 2 protein; TC, total cholesterol; TCFA, thin-cap fibroatheroma; TG, triglyceride.
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Comparison of OCT Imaging Characteristics between Two
Groups of Patients

Characteristics TCFA(n=123) NTCFA(n=80) P
Plaque rupture 80 (65.0) 37 (46.2)
Plaque erosion 35 (28.5) 36 (45.0)
Calcified nodules 7(5.7) 6 (7.5
Unclassified 1(0.8) 1(1.9

0.069*
Minimum lumen area, mm? 208 +0598 258+041 0.09

229.73 +35.92 159.41 +48.75 0.01
75.08 +11.05 0.01

Maximum lipid arc®
Minimum fiber cap thickness, um  52.69 + 8.82
Cholesterol crystals 50 (40.7) 25 (31.3) 0175
Macrophage aggregation 55 (44.7) 22 (27.5) 0.03

*“Two cells had expected counts <5; thus, Fisher's exact test was applied; data are n (%) and mean =+ standard
deviation (SD).

MLA, minimal lumen area; NTCFA, non-thin-cap fibroatheroma; OCT, optical coherence tomography; TCFA,
thin-cap fibroatheroma.

Statistical analysis

All statistical analyses were performed using SPSS software (version
27.0; SPSS Inc., Chicago, IL, USA). Continuous variables were pre-
sented as means + standard or median (P25, P75) while categorical
variables were presented as frequency (%). The differences between
TCFA and NTCFA group were analyzed using # test or Mann-
Whitney U test and chi-square test or Fisher’s exact test. Variables
with P < 0.05 in the univariate analysis along with clinically relevant
indicators were incorporated into a backward stepwise multivari-
able logistic regression to identify the independent predictors of vul-
nerable plaques. The receiver operating characteristic (ROC) curve
was analyzed, and the optimal cutoff value of the independent fac-
tors was determined using the maximum Youden index. The
DeLong test was used to compare the area under the curve (AUC)
under two or more ROC curves. A two-tailed P <0.05 was consid-
ered statistically significant.

Results
General characteristics of patients

In total, 203 participants were enrolled in this study. Among them,
123 (60.6%) were in the TCFA group and 80 (39.4%) were in the
NTCFA group. Compared with the NTCFA group, patients in the
TCFA group had significantly higher values of the CRP inflamma-
tory response index and higher levels of sST2 and ¢Tnl (P < 0.05).
In the TCFA and NTCFA groups, there were no statistically signif-
icant differences in age, gender, BMI, smoking history, hypertension
history, diabetes history, hypercholesterolemia, total ischemia time,
blood lipid levels, EF, NT-proBNP, creatinine levels, or location of
AMI culprit vessels between the two groups of patients (P > 0.05)
(Table 1).
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Comparison of OCT imaging characteristics between
two groups of patients

A comparison between the two groups revealed that in the TCFA
group, the culprit vessel lesions exhibited a thinner fibrous cap,
larger lipid arc, and more macrophage aggregation. These differ-
ences were considered statistically significant (P < 0.05).

Regarding the plaque characteristics in the two groups of acute
myocardial infarction patients with AMI, Fisher’s exact test showed
that although plaque rupture was more common in the TCFA group
and plaque erosion was more prevalent in the NTCFA group, the
difference between the two groups was not statistically significant
(P> 0.05). The proportions of the MLA at the stenosis of the culprit
vessel lesions, cholesterol crystals, and calcified nodules were similar
between the two groups of acute myocardial infarction patients with
AML. Still, the differences were not statistically significant (P > 0.05)
(Table 2).

Multivariable logistic regression analysis of factors
associated with thin-cap fibroatheroma

Confounding factors were adjusted considering the occurrence of
TCFA as the dependent variable and using single factors with differ-
ences in clinical data identified in the study (CRP, sST2, and cTnl)
and clinically significant indicators (age and history of hyperten-
sion) as independent variables. Multivariate logistic regression anal-
ysis was performed and collinearity was examined to exclude fac-
tors with severe multicollinearity. The results of the collinearity di-
agnosis analysis showed that all of the variance inflation factors
were <10, which showed that there was no collinearity between var-
iables and that they were independent of each other. The final mul-
tivariate logistic regression analysis indicated that both CRP (odds
ratio [OR]: 1.063; P < 0.001) and sST2 (OR: 1.025; P = 0.003) were
associated with the occurrence of TCFA. Both are independent risk
factors for vulnerable plaques (Table 3).

Results of ROC curve analysis of sST2 for predicting
thin-cap fibroatheroma

The results of the ROC curve analysis showed that for sST2 in
predicting TCFA, the AUC was 0.782 (95% confidence interval
[CI]: 0.721-0.844; P < 0.001) (Fig. 2). Serum sST2 was an indepen-
dent factor associated with the occurrence of TCFA, suggesting that
serum sST2 levels have a good predictive value for TCFA. The opti-
mal cutoff value calculated using the Youden index was 52.5 ng/mL.
When the sST2 was 52.5 ng/mL, the sensitivity and specificity were
78.9% and 68%, respectively. The AUC for CRP in predicting
TCFA was 0.779 (95% CI: 0.717-0.841; P < 0.001), indicating that
the serum CRP level also had a good predictive value for TCFA. The
optimal cutoff value calculated using the Youden index was
13.5 mg/L. When the CRP was 13.5 mg/L, the sensitivity and spec-
ificity were 66.7% and 84 %, respectively, and the combined predic-
tive value of sST2 and CRP was significantly higher than that of the

Multivariable Logistic Regression Analysis of Factors Associated with Thin-Cap Fibroatheroma

OR Per 1 PPer1
Characteristics B SE Wald %2 OR 95% Cl P SD Increase* SD Increase
sST2 0.061 0.012 24.079 1.063 1.037-1.089 <0.001 1.31 (1.21-1.49) <0.001
CRP 0.025 0.008 9.100 1.025 1.009-1.042 0.003 1.23 (1.12-1.41) <0.001

* Relative change in risk when the variable increases by one standard deviation.

B, unstandardized regression coefficient; CI, confidence interval; CRP, C-reactive protein; OR, odds ratio; SD, standard deviation; SE, standard eror; sST2, soluble growth stimulation-expressed gene 2 protein.
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Figure 2. Receiver operating characteristic curve of serum sST2 Level for
predicting thin-cap fibroatheroma. ROC, receiver operating characteristic;
sST2, soluble growth stimulation expressed gene 2 protein.

individual indicators mentioned above (Fig. 3). The AUC for the
combined prediction was 0.837 (95% CI: 0.785-0.889;
P <0.001) (Table 4). The statistical results of the Delong test showed
that the combined prediction of sST2 and CPR had a higher predic-
tive value for the occurrence of thin-cap atherosclerosis than sST2
(z = =1.547, P = 0.043) and CRP alone (z = -1.421, P = 0.048)
(Table 5).

Discussion

This study found that sST2 is an independent risk factor for
predicting the occurrence of TCFA. Compared to the NTCFA
group, the TCFA group had a higher incidence of plaque rupture,
a larger lipid arc at the culprit lesion, a thinner fibrous cap, and a

ROC
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08 = combined prediction
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=
@
P o4
02
00
02 0.4 06 08 10
1 - Specificity

Figure 3. Receiver operating characteristic curve of sST2 alone, CRP alone,
and their combination in predicting thin-cap fibroatheroma. CRP, C-reactive
protein; ROC, receiver operating characteristic; sST2, soluble growth
stimulation expressed gene 2 protein.
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ROC Curve
Asymptotic 95% CI
Lower  Upper
Index AUC Std. Error Asymptotic Sig Bound Bound
sST2 0.782 0.031 <0.001 0.721 0.844
CRP 0.779 0.032 <0.001 0.717 0.841
combined prediction 0.837  0.027 <0.001 0.785 0.889

AUC, area under the curve; CI, confidence interval; CRP, C-reactive protein; ROC, receiver operating char-
acteristic; sST2, soluble growth stimulation expressed gene 2 protein.

smaller lumen stenosis area, suggesting that the plaques in the TCFA
group were at a higher risk of vulnerability. The sST2 expression
was higher in the TCFA group. However, the specific underlying
mechanisms remain unclear. Relatively few studies have been con-
ducted in this area."”! A recent study™®! first proposed that sST2
could be a new potential serological marker, potentially related to
the stability of atherosclerotic plaques in acute coronary syndrome
(ACS), helping to assess the vulnerability and complexity of athero-
sclerotic plaques. This is similar to the results of Demyan et al.['"’
Culprit plaques exhibit more instability and vulnerability, with a
higher incidence of plaque rupture and thrombosis. Shi et al.!*")
measured serum sST2 levels in patients with coronary heart disease
and found that serum sST2 levels were significantly elevated in pa-
tients with non-ST-segment elevation myocardial infarction, nega-
tively correlated with the thickness of the fibrous cap of coronary lipid
plaques, and had a very high predictive value for prognosis. Elevated
serum soluble ST2 levels are associated with plaque vulnerability in
patients with non-ST-elevation acute coronary syndrome.*!! Collec-
tively, these findings suggest that the ST21/IL-33 axis may play a role
in the development of vulnerability and plaque rupture, consistent
with the results of the present study. Inflammation plays a crucial role
in plaque vulnerability pathogenesis.!'"’

This study revealed a close relationship between sST2 and CRP
levels and plaque vulnerability. sST2 is a strong predictor of TCFA.
The term “vulnerable plaque” is used to designate high-risk plaques
prone to rapid lumen stenosis or occlusive intraluminal thrombosis,
which can lead to catastrophic cardiovascular events.*>** Intravas-
cular OCT has high spatial resolution, precise plaque localization,
and real-time image-processing capabilities. It can identify atheroscle-
rotic changes in the coronary artery wall before and after the progres-
sion of luminal stenosis, recognize the nature of the culprit plaques in
patients with AMI, and accurately assess plaque stability.*>! Thin-
cap fibroatheroma (TCFA) is a plaque subtype that is prone to rup-
ture.*® As is well-known, inflammation plays a crucial role in the
pathogenesis of plaque vulnerability.!'”! sST2 is the soluble form of
ST2. When secreted into circulation, it can regulate the inflammatory
response and exert a proinflammatory effect.””! Elevated serum sST2
levels have been observed in patients with various inflammatory and
autoimmune diseases. sST2 is released from the fibroblasts and vascu-
lar structures. Based on the IL-33/ST2 signaling pathway, it compet-
itively binds to IL-33,%8! thereby preventing the IL-33 from
interacting with ST2L and exerting its protective effect on the myo-
cardium, effectively acting as a receptor-blocking agent. When the
myocardium is damaged and under stress, sST2 levels increase, par-
ticipating in the homeostasis/pathogenesis of the disease, inhibiting
the effect of IL-33 on other immune cells, and being triggered and
expressed during fibrosis, tissue damage, inflammation, and remodel-
ing.*”! Recent studies have shown that recombinant sST2 can pro-
mote mitochondrial fusion in human cardiac fibroblasts, increasing
oxidative stress and the secretion of inflammatory cytokines®; how-
ever, the specific mechanism requires further investigation.
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Paired-Sample Area Difference under the ROC Curve

AUC Std. Error Asymptotic 95% Cl
Test Result Pair(s) Y4 P Difference Difference Lower Bound Upper Bound
PRE_1 - PRE_2 0.069 0.945 0.003 0.251 —-0.084 0.090
PRE_2 - PRE_3 —1.421 0.048 —-0.043 0.259 —0.186 —-0.004
PRE_1 - PRE_3 —1.547 0.043 —0.061 0.262 -0.126 —0.001

AUC, area under the curve; Cl, confidence interval; PRE_1, sST2 predicted probability; PRE_2, C-reactive protein predicted probability; PRE_3, combined predicted probability; ROC, receiver operating characteristic.

CRP is synthesized by hepatocytes and is an acute-phase reactant
induced by various acute injuries, infections, or other inflammatory
stimuli. Smooth muscle cells within atherosclerotic plaques secrete
CRP, which binds to lipoproteins, activates the complement system,
releases many inflammatory mediators, damages the vascular in-
tima, leads to plaque instability,®" and promotes the development
of atherosclerotic plaques. Multiple clinical studies*>3! have con-
firmed the important role of the inflammatory response marked
by the CRP level in atherosclerosis. It can also be used to assess cor-
onary inflammation for the risk stratification of high-risk plaques.

Current screening and diagnostic methods are insufficient for
identifying victims before the occurrence of events. Understanding
the role of vulnerable plaques has opened new opportunities in the
field of cardiovascular medicine. An expert consensus has proposed
a classification system for the clinical and pathological assessment of
vulnerable plaques. Substantial effort is required to quantify the risk
of an individual experiencing an event according to each vulnerability
component (plaque, blood, and myocardium). This comprehensive
risk-stratification tool, which is capable of predicting acute coronary
syndrome and sudden cardiac death, is of great value in preventive
cardiology. It is crucial to determine whether the disruption of vul-
nerable plaques in patients leads to clinical events.**! The aim is
to identify vulnerable plaques and individuals susceptible to cardio-
vascular diseases, enabling more patients to receive standardized
treatment or preventive stent implantation, providing better preven-
tion for patients, and reducing the occurrence of recurrent cardio-
vascular events.**) Incorporating sST2 into routine clinical practice
can improve the management of AMI by the early identification of
high-risk patients and guiding personalized treatment strategies.!>*)
Predicting the risk of vulnerable plaques using sST2 can provide a
basis for future clinical PCI interventions, consistent with the cur-
rently proposed precision medicine approach for treating AML®”)
That is, the treatment strategy for critical lumen stenosis lesions
can be determined based on vulnerable plaques, or a basis can be
provided for the local preventive PCI treatment of high-risk vulner-
able plaques. The results of this study showed that the combined
prediction of the occurrence of TCFA in patients with AMI using se-
rum CRP and ¢Tnl had an AUC of 0.837, indicating that the com-
bined detection of CRP and ¢Tnl has a high predictive value for the
occurrence of TCFA in patients with AMI. Clinicians can assess the
risk of TCFA, conduct a stratified management of patients with
plaque vulnerability, reduce the occurrence of adverse cardiovascu-
lar events, and improve patient prognosis.

Limitations

Our study has some limitations. First, this was a single-center study
with a relatively small sample size, which may have led to bias. The
conclusions were based on an investigation of a single-center hospital,
and whether they can be extended to a larger population remains to
be determined. Further multicenter and large-sample studies are
needed to explore this issue. Second, although patients with a heavy
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thrombus burden underwent sufficient and gentle thrombus aspira-
tion before OCT, it is inevitable that the plaque morphology and
structure might be altered during the thrombus aspiration process.

Conclusion

In the assessment of thin-cap fibroatheroma development in patients
with acute myocardial infarction, sST2 demonstrated independent
prognostic value. This study revealed that the combined predictive
value of sST2 and CRP was significantly higher than either individ-
ual marker.
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