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study, MHD patients with HF presented higher age, in-
creased incidence of CHD, LVEDD, PAP, sST2, BNP, 
and iPTH, and lower EF. In MHD patients with heart 
failure, the increased myocardial stiffness and diastolic 
filling pressure result in abnormal left ventricular dia-
stolic function. During the progression of HF, ventricular 
volume index and ventricular volume increase will fur-
ther activate the renin-aldosterone-angiotensin system 
(RAAS) and promote cardiac functional compensation. 
At the same time, cardiomyocytes inhibit RAAS through 
massive synthesis and secretion of NT-proBNP20,21. In the 
present study, logistic regression analysis determined that 
age, serum sST2, and BNP were independent risk factors 
of HF in MHD patients. It was also found that PAP was 
positively correlated with sST2. Therefore, high concen-
trations of sST2 may predict HF in MHD.
In this study, the ROC curve analysis ascertained that the 
sensitivity and specificity of sST2 and BNP in predict-
ing HF of MHD patients were 0.783, 0.913 and 0.830, 
0.761, respectively, indicating that sST2 and BNP may 
have certain predictive of the occurrence of HF in MHD. 
A meta-analysis has previously determined that the AUC 
of sST2 in heart failure was 0.75, slightly lower than 
our result22. Moreover, the AUC of sST2 combined with 
BNP was 0.892, with the sensitivity and specificity being 
0.957 and 0.705, respectively. When combining the sST2 
and BNP results, the sensitivity is higher, but the cut val-
ues are higher than sST2 alone. Thus, the conclusion that 
combining the two is more valuable was not supported, 
which may be related to the small sample size, courses, 
and/or selection bias. However, here for the first time, 
sST2 is of higher value than BNP in independently pre-
dicting HF in MHD patients.
In addition, sST2 was negatively correlated with calcium 
and inorganic phosphorus in MHD, but no correlation 
was found between iPTH and sST2. ST2 is associated 
with parathyroid hormone in CKD patients23. Parathy-
roid hormone is involved in maintaining mineral balance, 
and when abnormal, mineral and bone metabolism can 
be disrupted. IL-33 and ST2 may be regulatory targets 
of parathyroid hormone24,25. It was determined that 25-
OH VitD3 was lower in MHD patients with heart failure, 
while iPTH did not change between groups, suggesting 
that iPTH is unrelated to HF in MHD.
In the subgroup analysis of patients with HF26, high sST2 
level was a prognostic factor for patients with glomeru-
lar filtration rate <60 mL/min/1.73m2. Similarly, higher 
sST2 concentration has recently been associated with 
the development of CKD27,28, and the mortality in MHD 
patients is associated with sST2 levels29. Therefore, el-
evated sST2 may indicate subclinical cardiovascular 

disease, directly affect renal function or affect systemic 
processes in the heart and kidney. The serum sST2 level 
was higher in CKD patients, and the titer was correlat-
ed with the severity of the disease. The cross-sectional 
design of this study did not establish a healthy control 
group, excluding the effect of renal function, nor did it 
analyze the HF or ESRD prognosis of the MHD patients. 
A follow-up multi-center study would further explore the 
relationship between sST2 and patient mortality and a set 
control group of people without diseases. Nevertheless, 
this study has uncovered for the first time that sST2 can 
predict HF in MHD patients and may assist in the early 
diagnosis of HF in MHD patients.
In conclusion, sST2 can be used to predict HF in MHD 
patients and can assist in the early diagnosis and preven-
tion of HF in MHD patients.
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Table 4: Receiver operator characteristic (ROC) curve analysis of N-terminal pro-brain natriuretic peptide (BNP) and soluble 
suppression of tumorigenesis-2 (sST2) in hemodialysis patients.

parameter AUC sensitivity specificity 95 % CI Youden’s J
BNP 0.822 0.783 0.830 0.725-0.919 0.66
ST2 0.841 0.913 0.761 0.751-0.932 0.67

sST2 + BNP 0.900 0.957 0.795 0.831-0.968 0.71
CI: confidence interval, BNP: N-terminal pro-brain natriuretic peptide, sST2: soluble suppression of tumorigenesis-2, AUC: area under the curve.


