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in ESRD16. HF is one of the most severe complications 
in dialysis treatment of MHD patients, and it is also a 
high-risk factor for death. During HF in MHD patients, 
ventricular remodeling will occur, mainly by increased 
cardiac load and left ventricular dilation. Therefore, early 
diagnosis and treatment are particularly important. Due 
to the atypical symptoms of mild heart failure, it is easy 
to miss the diagnosis, thus losing the best treatment op-
portunity and increasing the mortality from cardiovascu-
lar diseases in MHD patients17,18. Therefore, exploring 
effective laboratory indicators to help clinical prediction 
of HF in MHD patients is significant.

ST2 has two forms: ST2L and sST2. sST2 is a prognostic 
marker of congestive heart failure14. When stress stimu-
lates cardiomyocytes, IL-33 can bind to ST2L, activating 
downstream pathways and exerting cardiac protection19. 
However, sST2 can competitively bind IL-33 and block 
the entry of IL-33 into the corresponding signaling path-
ways for cardiac protection, leading to cardiac remodel-
ing and ventricular dysfunction. In the state of cardiac 
muscle fiber stretching and tension, that is, when human 
ventricular capacity overload and pressure load increase, 
as is commonly seen during HF, cardiac myocytes will 
secrete BNP, so serum NT-proBNP will increase. In this 

Table 3: The association between parameters and soluble suppression of tumorigenesis-2, upon univariate and multivariate-
adjusted linear regression analysis.

Parameter univariate linear regression multivariate-adjusted linear 
regression

r p r p
sex -0.255 0.007 -1.687 0.096
LVEDD 0.050 0.610 - -
EF -0.124 0.204 - -
PAP 0.283 0.003 1.214 0.229
CRP 0.354 <0.001 1.239 0.219
Albumin -0.366 <0.001 -2.794 0.007
Uric acid -0.213 0.025 0.483 0.631
25-OH VitD3 -0.216 0.040 -1.493 0.140
Ca -0.219 0.021 -0.135 0.893
P -0.256 0.007 -1.644 0.104
BNP 0.326 <0.001 -0.264 0.793

LVEDD: left ventricle end-diastolic diameter, EF: ejection fraction, PAP: pulmonary artery pressure, Ca: calcium, P: inorganic phosphorus, 
VitD3: 25-OH VitD3, CK-MB: creatine kinase MB, CRP: C-reaction protein, iPTH: intact parathyroid hormone, BNP: Brain natriuretic pep-
tide, sST2: soluble suppression of tumorigenesis-2.

Table 2: Univariate and multivariate logistics regression analysis to identify independent predictors of heart failure in mainte-
nance hemodialysis patients.

parameter
Univariate Multivariate

OR 95 % CI p OR 95 % CI p

Age 1.060 1.020-1.101 0.003 1.097 1.023-1.178 0.010

Sex (male) 1.360 0.532-3.541 0.528 - - -

Diabetes 1.583 0.486-5.159 0.446 - - -

CHD 3.062 1.030-9.108 0.044 0.439 0.054-3.596 0.443

LVEDD 1.086 1.009-1.170 0.029 1.103 0.960-1.268 0.167

EF 0.931 0.889-0.975 0.003 1.019 0.938-1.107 0.660

PAP 1.058 1.023-1.094 0.001 0.073 0.996-1105 0.073

CK-MB 1.028 0.997-1.059 0.077 - - -

Albumin 0.895 0.820-0.976 0.012 1.091 0.952-1.249 0.211

Uric acid 0.995 0.991-0.999 0.023 1.008 0.999-1.017 0.071

Ca 0.229 0.033-1.592 0.136 - - -

P 0.423 0.201-0.887 0.023 0.288 0.057-1.464 0.133

BNP 1.000 1.000-1.000 <0.001 1.000 1.000-1.000 0.008

ST2 1.029 1.015-1.044 <0.001 1.030 1.008-1.052 0.008

VitD3 0.919 0.853-0.990 0.027 0.918 0.818-1.029 0.143
CI: confidence interval, CHD: coronary heart disease, LVEDD: left ventricle end-diastolic diameter, EF: ejection fraction, PAP: pulmonary 
artery pressure, Ca: calcium, P: inorganic phosphorus, VitD3: 25-OH VitD3, CK-MB: creatine kinase MB, BNP: Brain natriuretic peptide, 
sST2: soluble suppression of tumorigenesis-2.


