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Abstract 

Objective: To explore the level of soluble growth-stimulated expression gene 
2 (sST2) in patients with atrial fibrillation (AF) and its relationship with atrial 
remodeling. Methods: From December 2018 to July 2019, 86 patients were 
enrolled in the cardiovascular department of Jingzhou Central Hospital in 
Hubei Province. AF group was 60 patients with AF diagnosed according to 
the diagnostic criteria of electrophysiology and pacing branch of Chinese 
Medical Association, while the control group was 26 normal ECG patients 
with sinus rhythm examined by ECG and/or DCG. Clinical data, NT proBNP 
and birth rate of all patients were collected chemical indicators. All the pa-
tients in the groups were examined by ECG and color Doppler echocardio-
graphy. The serum level of ST2 was detected by enzyme-linked immunosor-
bent assay (ELISA), and the indexes related to atrial remodeling in echocar-
diography, left atrial diameter (LAD), were collected, compared and analyzed. 
Results: Serum sST2 levels and LAD and RAD values in the AF group were 
higher than those in the control group (P < 0.05 or P < 0.01). Serum sST2 le-
vels were higher in the AF group than in the paroxysmal atrial fibrillation 
group (P = 0.031). 1) The sST2 level was positively correlated with LAD and 
RAD measured by cardiac ultrasound (r = 0.388, P = 0.029). Conclusion: 
Serum sST2 levels have early recognition value in patients with high-risk atri-
al fibrillation, which contributes to the stratification of risk of atrial fibrilla-
tion and the prediction of disease activity. Elevated serum sST2 levels may be 
associated with atrial remodeling. sST2 may be an objective biomarker that 
predicts the risk of emergency admission in patients with atrial fibrillation. 
Elevated sST2 levels may be associated with atrial fibrillation progression. 
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1. Introduction 

At present, the mechanism of atrial fibrillation (AF) has been studied extensive-
ly, but its specific pathological mechanism is still unclear. More and more re-
search results support that atrial remodeling caused by AF plays an important 
role in AF [1]. Recently, it has been pointed out that soluble growth stimulating 
gene 2 (soluble growth stimulation expressed gene 2, sST2) may be involved in 
the development of atrial fibrillation. Therefore, this study aims to explore the 
level of sST2 in patients with atrial fibrillation and its relationship with atrial 
remodeling. As one of the members of the interleukin-1 receptor superfamily, 
ST2 mainly exists in soluble ST2 (sST2) and trans model ST2 (ST2L) [2]. At 
present, it has been found that high concentration of sST2 can competitively 
bind to IL-33 as a “decoy receptor”. By inhibiting the anti-fibrosis effect of 
ST2L/IL-33 pathway in the heart, it can promote abnormal cardiac hyperplasia 
and cardiac remodeling [3] [4] [5]. As a biomarker of myocardial fibrosis, sST2 
may also be related to AF [6]. Therefore, high concentration of sST2 in patients 
with AF plays an important role in the risk stratification and disease activity 
prediction of AF. At present, an imaging index to evaluate atrial remodeling in 
clinical work is atrial diameter. Therefore, according to the adult echocardio-
graphy standard recommended by ASE/EACVI [7] in 2015, this study studies 
the progress of sST2 and atrial fibrillation and its relationship with atrial re-
modeling by comparing the correlation between serum sST2 and atrial diameter. 

2. Data and Methods 

2.1. Subjects 

The AF group randomly selected 60 patients who were admitted to the cardi-
ovascular department of Jingzhou Central Hospital of Hubei Province from De-
cember 2018 to July 2019, including 34 males and 26 females, aged (65.44 ± 7.73) 
years. The diagnosis and classification criteria of AF Group [8]: the criteria for-
mulated by the electrophysiology and pacing branch of the Chinese Medical As-
sociation: subjective symptoms of palpitation and chest distress and evidence of 
abnormal ECG and/or DCG: P wave disappeared during AF, F wave replaced, 
frequency 350 - 600 times/min, the QRS rhythm is absolutely irregular, which 
shows that the RR interval is uneven, and the QRS wave shape is mostly normal. 
If it is accompanied by indoor differential conduction or by-pass, it can cause 
QRS wave width deformity. Exclusion criteria: Patients with acute and chronic 
bacterial or viral infection, active asthma, chronic obstructive pulmonary dis-
ease, acute pulmonary embolism, pregnancy, malignant tumor, tuberculosis, 
rheumatism and immune system disease, chronic liver and kidney dysfunction, 
congenital heart disease, cardiomyopathy, valve disease and heart failure. In the 
control group, 26 normal ECG patients without the diseases listed in the above 
exclusion criteria were selected, including 13 males and 7 females, aged (60.12 ± 
8.02) years. The clinical data and biochemical indexes of all patients were col-
lected. This study was approved by the clinical research ethics committee of the 
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Second Clinical Medical College of Yangtze University. All the subjects signed 
informed consent forms. 

2.2. Research Methods 

All the selected subjects collected about 5 ml of venous blood in the morning of 
the second day after admission and placed it in the coagulating blood vessels. 
They were centrifuged at 4˚C at 3000 r/min for 10 min, sealed and sealed after 
serum separation, and stored in a low-temperature refrigerator at −70˚C for 
testing. After the centralized collection of blood samples, the serum level of sST2 
was detected with the sST2 detection kit (enzyme-linked immunosorbent assay, 
American C & D Company), and the operation steps were strictly in accordance 
with the instructions of the kit. At the same time, venous blood was collected 
and sent to the hospital laboratory to be tested by the professional physician of 
the laboratory of the hospital for blood routine test, blood biochemistry and 
other indicators. The left atrium diameter (Left atrial diameter, LAD) and right 
atrium diameter (Right atrial diameter, RAD) were measured by the specialists 
in the ultrasound room of our hospital. 

2.3. Statistical Analysis 

S-W method is used to test the normality of measurement data. The measure-
ment data conforming to the normal distribution is expressed in x ± s, and the 
analysis of variance is used for the comparison between groups; the measure-
ment data not conforming to the normal distribution is expressed in M (QL, 
QR), and the comparison between groups is expressed in Kruskal-Wails H test. 
Spearman correlation analysis was used to test the correlation of measurement 
data. Taking the grouping of AF as the dependent variable, the items with statis-
tical significance in single factor analysis as the independent variable, and at the 
level of α = 0.10, the logistic regression analysis of multi-classification disorder 
was carried out. The difference was statistically significant (P < 0.05). 

3. Results 

3.1. Comparison of General Clinical Data of Subjects 

There was no significant difference in age, gender, height, weight, diabetes mel-
litus, coronary heart disease, smoking history and drinking history between pa-
roxysmal AF group and persistent AF group and control group. 

3.2. Comparison of Serum NT-ProBNP, LAD and Serum sST2  
Levels 

The level of NT proBNP in paroxysmal atrial fibrillation group and persistent 
atrial fibrillation group was significantly higher than that in the control group (P 
< 0.05). Lad in paroxysmal AF group and persistent AF group was significantly 
higher than that in control group (P < 0.05). The level of serum ST2 in persistent 
atrial fibrillation group was higher than that in paroxysmal atrial fibrillation 
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group and control group (P < 0.05) (see Table 1). 

3.3. Correlation between NT-ProBNP, LAD and sST2 in AF Group 

There was a positive correlation between NT proBNP and ST2 (r = 0.314, P < 
0.05). It is suggested that both of them have the same function in AF, suggesting 
that AF is not good after rain (see Table 2). LAD was positively correlated with 
serum ST2 (r = 0.523, P < 0.05). It is suggested that both of them have the same 
function in AF, suggesting that AF is not good after rain (see Table 2). 

3.4. Serum sST2 Was Associated with Persistent AF (P < 0.05) 

The risk of sustained AF increased by 1.447 times for every unit increase of se-
rum sST2. There was no significant correlation between serum sST2 and parox-
ysmal AF (P > 0.05), but the risk of paroxysmal AF increased by 0.950 times for 
each additional unit of serum sST2, but it remains to be studied (see Table 3). 
 
Table 1. Comparison of the results of NT-proBNP, LAD and sST2 levels in each group 
[M, (QL, QR]. 

Grouping 
Number 
of cases 

NT-ProBNP (ng/ml) LAD (cm) sST2 (pg/ml) 

M P25 P75 M P25 P75 M P25 P75 

Paroxysmal atrial 
fibrillation 

35 465.0 200.0 900.0 3.9 3.7 4.6 17.7 11.2 24.4 

Persistent atrial 
fibrillation 

25 1120.0○ 715.5 1693.5 4.5 4.0 5.7 39.9○ 37.2 49.3 

Control group 25 50.0*△ 36.5 68.0 3.3*△ 3.2 3.6 14.3△ 10.3 19.5 

Note: “*” indicates that there is significant difference between the control group and the paroxysmal AF 
group; “△” indicates that there is a significant difference between the control group and the persistent AF 
group; “○” indicates that there is significant difference between paroxysmal AF group and persistent AF 
group. P < 0.05 was statistically significant. 

 
Table 2. Correlation analysis of serum ST2 level with NT proBNP and LAD in AF group. 

Research factors 
Serum ST2 level (pg/ml) 

r value P value 

NT-ProBNP (ng/ml) 0.523 <0.05 

LAD (cm) 0.314 <0.05 

 
Table 3. Regression analysis of NT-proBNP, LAD and sST2 in serum of AF patients.  

Project 
Regression 
coefficient 

Standard error 
of regression 

coefficient 
wald P OR 95% CI 

Paroxysmal 
atrial 

fibrillation 

NT-proBNP 0.016 0.007 5.503 0.019 1.016 1.003 - 1.030 

LAD 2.645 1.749 2.286 0.131 14.086 0.457 - 434.335 

sST2 −0.052 0.066 0.618 0.432 0.95 0.835 - 1.080 

Persistent 
atrial 

fibrillation 

NT-proBNP 0.014 0.007 4.292 0.038 1.014 1.001 - 1.028 

LAD 3.472 1.98 3.075 0.08 32.203 0.664 - 1560.776 

sST2 0.37 0.146 6.413 0.011 1.447 1.087 - 1.926 
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4. Discussion 

At present, many studies have determined the predictive effect of serum sST2 
level on myocardial infarction and heart failure [9] [10] [11]. In 2018, a study 
found that the serum concentration of sST2 in patients with AF was significantly 
higher than that in the healthy control group, and the serum concentration of 
sST2 in patients with persistent AF was higher than that in patients with parox-
ysmal AF in the AF subgroup, suggesting that the increased serum concentration 
of sST2 may play an important pathophysiological role in the development of AF 
[12]. The results of this study also showed that the correlation between AF and 
serum sST2 level was higher than that of the control group. Other studies have 
shown that BNP level in persistent AF is higher than that in paroxy-small AF 
[13]. BNP level in patients with paroxysmal AF was significantly higher than that 
in patients with sinus rhythm [14]. The findings of this study are consistent with 
this. More and more studies have found that BNP is useful in predicting some 
cardiovascular diseases, but it has limitations, such as age or renal function and 
other factors may affect the results, and sST2 may play a role in supplementing 
and replacing these limitations of BNP. Another important finding of this study 
is that there is a positive correlation between sST2 and LAD. Cardiac hemody-
namic overload will lead to atrial relaxation, and atrial dilation is the main sign 
of left atrial remodeling. Atrial remodeling promotes the occurrence or main-
tenance of atrial fibrillation. Cardiac hemodynamic overload will lead to atrial 
relaxation, and atrial dilation is the main sign of left atrial remodeling. Atrial 
remodeling promotes the occurrence or maintenance of atrial fibrillation [15], 
and may also stimulate the secretion of sST2 and BNP [16]. The results of this 
study also showed that the LAD of patients with AF was higher, and there were 
also statistical differences in the levels of serum sST2, NT-proBNP and LAD 
among different AF subgroups. These are consistent with the above results. Of 
course, there are some shortcomings in this study, such as the small number of 
cases, the lack of detection of serum sST2 level in patients undergoing atrial fi-
brillation ablation, so the results still need more clinical research to confirm. In 
conclusion, the increase of serum sST2 level may be involved in the progress of 
atrial fibrillation and may be related to atrial remodeling, which may be a poten-
tial marker of atrial fibrillation. At the same time, the combination of sST2 and 
NT-proBNP is more helpful to judge the cardiac remodeling after AF. Therefore, 
serum sST2 can be used as a biomarker for the activity of atrial fibrillation dis-
ease, as an independent biomarker for the prediction of other cardiovascular 
diseases, especially heart failure in patients with atrial fibrillation, and can be 
used to guide clinical treatment. 

5. Summary 

In conclusion, we found that the increase of serum ST2 concentration may play 
an important pathophysiological role in the development of atrial fibrillation, 
and it is related to atrial remodeling, which suggests that the increased serum 
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ST2 level can be used as a biomarker of the activity of atrial fibrillation disease, 
and it can predict the recurrence of persistent atrial fibrillation after the treat-
ment, which is helpful to our atrial fibrillation. The clinical diagnosis and treat-
ment of the disease have important guiding significance. 
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