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Predictive value of serum sST2, NT-proBNP and CERT score combined with

Fried frailty scale for prognosis of elderly patients with chronic heart failure
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[ Abstract] Objective To investigate the assessment value of serum soluble growth stimulation expressed gene 2 (sST2) , N-terminal
pro-brain natriuretic peptide( NT-proBNP) and ceramide test (CERT) score combined with Fried frailty scale in evaluating the prognosis
of chronic heart failure (CHF) in elderly patients. Methods A retrospective study was conducted on the 304 elderly CHF patients who
were hospitalized in the Affiliated Hospital of Xuzhou Medical University from July 2020 to July 2021. According to whether major adverse
cardiovascular events (MACE) occurred during the follow-up period of 1 year, they were divided into MACE group (76 cases) and
non-MACE group (288 cases). The serum sST2, NT-proBNP, CERT score and frailty status were compared between the two groups.
SPSS statistics 25. 0 was used for data analysis. Based on the data type, student’s ¢ test, rank sum test or Chi-square test was employed
for intergroup comparison. Spearman correlation was applied to analyze the correlation of left ventricular ejection fraction (LVEF) with
sST2, NT-proBNP, CERT score and other indicators. The influencing factors of MACE were analyzed by logistic regression analysis.
Receiver operating characteristic (ROC) curve was drawn to analyze the prognostic value of serum sST2, NT proBNP, CERT scores
and frailty status in elderly CHF patients. Results Serum sST2, NT-proBNP and CERT score were negatively correlated with LVEF
(r=-0.241, -0.193, -0. 183; P<0.05). The MACE group had higher sST2, NT-proBNP and CERT score, larger proportion of frail
patients, and lower LVEF when compared with the non-MACE group ( P<0.05). ROC curve analysis showed that the area under the
curve (AUC) of poor prognosis of CHF patients predicted by serum sST2, NT-proBNP, CERT scores and frailty were 0. 695, 0. 713,
0. 636 and 0. 658, respectively, and the AUC of combined prediction was 0.800. Conclusion Serum sST2, NT-proBNP, CERT
score and frailty are important factors affecting the occurrence of MACE in elderly patients with CHF. They have high prognostic value,

and even higher prognostic value when combined together.
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Table 1 Testing and scoring criteria of ceramide items

Measurement result( wmol/L)

Ttem

0 point 1 point 2 points
Cer(16:0) <0.29 0.29-0.33 =0.34
Cer(18:0) <0.11 0.11-0.13 =0. 14
Cer(24:1) <l1.14 1.14-1.33 =1.34
Cer(16:0)/Cer(24:0) <0.08 0.08-0. 10 =0.11
Cer(18:0)/Cer(24:0) <0.03 0.03-0.04 =0.05
Cer(24:1)/Cer(24:0) <0.35 0.35-0.42 =0.43
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Table 2 Comparison of baseline data between two groups

Item Non-MACE group(n=228) MACE group(n=76) X2 //7 P value
Gender( male/female, n) 138/90 40/36 1. 464 0. 226
Age| years, M(Q,, Q) ] 70.00(64.00,77.00) 76.50(71.00,81.00) -4.093 <0.001
BMI[kg/mz, M(Q,, Q5)] 23.66(21.54,26.58) 24.55(21.70,27.54) -1.426 0. 154
Smoking history[ n( %) ] 65(28.51) 17(22.37) 1.091 0. 296
Hypertension[ n( %) ] 99(43.42) 48(63.16) 8.891 0.003
DM[n(%) ] 49(21.49) 20(26.32) 0.756 0.385
CVD[n(%)] 44(19.30) 21(27.63) 2.355 0.125
Complication[ M(Q, , ()] 1.00(0. 00,2. 00) 2.00(1.00,3.00) -3.967 <0.001
Frailty[ n(%) ] 111(48. 68) 61(80.26) 23.137 <0. 001
LVEF[ %, M(Q,, Q3) ] 46.00(37.00,55.00) 40. 50(32. 00,50. 75) -2.879 0. 004
WBC[XIOQ/L, M(Q,, Q)] 6.70(5.20,8.62) 6.95(5.57,9.25) -1.164 0.244
Hb(g/L, x+s) 128.48+22.89 123. 17+20. 41 1.798 0.073
ALB(g/L, x+s) 38.29+5.21 38.17+4.19 0.189 0. 851
Urea[ mmol/L, M(Q,, Q3) ] 6.84(5.37,9.02) 6.92(5.71,12.22) -1.823 0. 068
SCr( pmmol/L, x+s) 89.79+60. 15 102. 89+68. 16 -1.590 0.113
CysC[mg/L, M(Q,, 03)] 1.13(0.93,1.49) 1.21(1.00,1.72) -1.563 0.118
FBG[ mmol/L, M(Q,, 03)] 5.61(4.94,7.16) 5.70(4.96,7.34) -0.369 0.712
TC[ mmol/L, M(Q,, Q) ] 3.88(2.99,4.71) 3.68(3.01,4.57) -0.310 0.757
TG[ mmol/L, M(Q,, Q3) ] 1.18(0.79,1.57) 1.11(0.77,1.57) -0.435 0. 664
HDL-C[ mmol/L, M(Q,, Q)] 1.02(0.82,1.24) 0.99(0.80,1.23) -0.152 0.879
LDL-C[ mmol/L, M(Q,, Q3)] 2.28(1.72,2.96) 2.21(1.73,3.01) -0.217 0.828
sST2[ ng/ml, M(Q,, Q5)] 41.91(26.58,72.42) 70.60(44.78,124.33) -5.104 <0.001
NT-proBNP[ pg/ml, M(Q,, Q5)] 2394.50(1113.39,5496.93) 4883.50(2789.25,18102.25) -5.563 <0.001
CERT[ points, M(Q,, 03)] 5.00(4.00,10.00) 9.00(6.00,10.00) -3.569 <0.001

BMI: body mass index; DM diabetes mellitus; CVD: cerebrovascular disease; LVEF; left ventricular ejection fraction; WBC: white blood cell; Hb:

hemoglobin; ALB: albumin; SCr: serum creatinine; CysC: cystatin C; FBG: fasting blood glucose; TC: total cholesterol; TG triglyceride; HDL-C:

high density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol; sST2: soluble growth stimulation expressed gene 2; NT-proBNP ; N-terminal

pro-brain natriuretic peptide; CERT: ceramide test.
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Table 3 Multivariate logistic regression analysis of risk factors of MACE

Factor B SE Wald P value OR 95%CI
Age 0.032 0.022 2.072 0. 150 1.033 0.988-1.079
Hypertension 0.332 0.388 0.732 0.392 1.394 0.651-2.985
Complication 0. 189 0. 162 1.357 0.244 1.208 0.879-1. 659
LVEF -0.027 0.013 3.963 0. 047 0.948 0.951-1. 000
Frailty 0.983 0.432 5.181 0.023 2.672 1. 146-6.227
sST2 0. 006 0.003 4.565 0.033 1. 006 1.001-1.012
NT-proBNP 0. 000 0. 000 3.980 0. 046 1. 000 1. 000-1. 000
CERT scores 0. 094 0. 046 4.128 0. 042 1.099 1.003-1.204
Constant -4.836 1. 668 8. 407 0. 004 0. 008

MACE : major adverse cardiovascular events; LVEF: left ventricular ejection fraction; sST2: soluble growth stimulation expressed gene 2; NT-proBNP

N-terminal pro-brain natriuretic peptide; CERT: ceramide test.

%4 I sST2 NT-proBNP CERT 5 KR 557iill CHF BEHRHMN{E
Table 4 Value of serum sST2, NT-proBNP, CERT scores and frailty in predicting prognosis of CHF patients

Factor AUC Cutoff value Sensitivity Specificity P value 95%CI
Frailty 0.658 0.035 0. 803 0.513 <0.001 0.59-0.725
sST2 0. 695 56. 15 0. 684 0. 640 <0. 001 0. 629-0. 762
NT-proBNP 0.713 1990. 855 0.882 0.439 <0.001 0.650-0.776
CERT scores 0.636 5.50 0. 803 0.509 0.004 0.572-0. 700
Joint prediction 0. 800 -2.970 0. 882 0. 667 <0.001 0.746-0. 854

sST2; soluble growth STimulation expressed gene 2; NT-proBNP: N-terminal pro-brain natriuretic peptide; CERT: coronary event risk; CHF: chronic

heart failure; AUC; area under the curve.
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Figure 1  Value of serum sST2, NT-proBNP, CERT scores and

frailty in predicting prognosis of CHF patients by ROC curve
sST2: soluble growth STimulation expressed gene 2; NT-proBNP .
N-terminal pro-brain natriuretic peptide; CERT: ceramide test;

CHF'; chronic heart failure; ROC: receiver operating characteristic.
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