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one organ leads to the progressive decline of the two or-
gan systems, known as the cardio-renal system. Chronic 
kidney-heart disease is characterized by cardiovascular 
dysfunction based on chronic kidney disease12. Left ven-
tricular hypertrophy (LVH) is very common in MHD pa-
tients. LVH occurs in approximately 69 % of pediatric 
patients and 75 % of adult patients at the commencement 
of dialysis, and almost 100 % of patients after five years 
of dialysis13,14. Cardiomyopathy (uremic cardiomyopa-
thy), impaired diastolic filling, myocardial fibrosis, and 

coronary microvascular disease can also be seen. Vas-
cular changes include atherosclerosis, vascularization, 
and loss of vascular elasticity. According to the statistics 
of the United States Renal Data System (USRDS), the 
mortality caused by CVD in ESRD patients in the United 
States accounted for 41.6 %, which was significantly 
higher than the general population and 10-20 x greater 
than that of the general population. In addition, about 
30 % of dialysis patients are hospitalized due to CVD 
every year15. CVD remains the leading cause of death 

Table 1: Baseline characteristics of the 111 hemodialysis patients, of whom 23 patients with New York Heart Association 
(NYHA) class III-IV were included in the heart failure group (HF) and 88 NYHA class I-II patients in the non-heart failure 
(NHF) group.

Parameter HF group (n =23) NHF group (n =88) Statistic 
(t/Z/χ2) p

Age 68.13 ± 14.40 56.40 ± 15.52 -3.274 0.001
Hemodialysis time 
(years)

33.57 (8-36) 47.01 (12-84) -1.420 0.156

Sex (male %) 15 (65.22 %) 51 (57.95 %) 0.399 0.528
CHD (%) 7 (30.43 %) 11 (12.50 %) 4.317 0.038
LVEDD (mm) 56.43 ± 6.92 52.99 ± 5.97 -2.309 0.023
EF (%) 56.43 ± 14.11 64.26 ± 7.65 2.559 0.017
PAP (mmHg) 49.30 ± 19.18 37.10 ± 10.93 -2.925 0.007
Hemoglobin (g/L) 96.87 ± 17.31 99.98 ± 23.00 0.604 0.547
AKP (IU/L) 206.87 (67.00-246.00) 121.24 (66.00-128.50) -1.193 0.233
Uric acid (μmol/L) 323.53 ± 115.28 395.05 ± 132.28 2.367 0.020
Ca (mmol/L) 2.10 ± 0.31 2.19 ± 0.22 1.523 0.131
P (mmol/L) 1.49 ± 0.71 1.90 ± 0.74 2.384 0.019
CK-MB (U/L) 26.00 (11.00-21.00) 16.08(10.00-18.50) -1.195 0.232
VitD3 (ng/dl) 12.61 ± 7.79 18.06 ± 10.40 2.218 0.029
sST2 (pg/ml) 78.54 (45.72-99.50) 35.47 (18.17-39.27) -5.028 <0.001
CRP (μg/ml) 21.76 (2.99-17.60) 16.14 (1.25-11.10) -1.472 0.141
Albumin (g/L) 36.50 (34.10-41.60) 39.88 (37.33-43.05) -2.552 0.011
iPTH (pg/ml) 423.03 (89.55-472.25) 391.94 (97.00-534.00) -0.087 0.931
BNP (pg/ml) 28976.22 (29000.00-35000.00) 12159.82 (2251.00-17925.25) -4.778 <0.001

Values are presented as means ± standard deviation, medians with the 25th and 75th percentiles in brackets, or number with percentage in 
brackets. HF: heart failure group, NHF: non-heart failure group, n: number, CHD: coronary heart disease; LVEDD: left ventricle end-diastolic 
diameter; EF: ejection fraction; PAP: pulmonary artery pressure; AKP: alkaline phosphatase, 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 peptide, sST2: 
soluble suppression of tumorigenesis-2

Figure 1: Receiver operator characteristic (ROC) curve 
analysis of N-terminal pro-brain natriuretic peptide (BNP) 
[area under the curve (AUC): 0.822, sensitivity: 0.783, spec-
ificity: 0.830] and soluble suppression of tumorigenesis-2 
(sST2) (AUC: 0.841, sensitivity: 0.931, specificity: 0.761) 
respectively in hemodialysis patients.

Figure 2: Receiver operator characteristic (ROC) curve 
analysis of soluble suppression of tumorigenesis-2 (sST2) 
combined with N-terminal pro-brain natriuretic peptide 
(BNP) in hemodialysis patients [area under the curve 
(AUC): 0.892, sensitivity: 0.957, specificity: 0.795].


