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Diagnostic and prognostic values of plasma soluble semaphore 4D and N-terminal
pro-brain natriuretic peptide levels in the elderly with acute decompensated heart
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[ Abstract] Objective To explore the values of plasma levels of soluble semaphore 4D ( sSema4D) and N-terminal pro-brain natri-
uretic peptide (NT-proBNP) in the diagnosis and prognosis of the elderly patients with acute decompensated heart failure ( ADHF).
Methods A total of 102 elderly ADHF patients admitted to our hospital from June 2018 to June 2019 were enrolled as the ADHF
group, and another 85 elderly patients undergoing physical examination during the same period were recruited as the control group. The
plasma levels of sSema4D and NT-proBNP were compared between the two groups, and the receiver operating characteristic (ROC)
curve was drawn to analyze the areas under the curve (AUC) of plasma sSema4D and NT-proBNP levels in the diagnosis of ADHF.
After 1 year’s follow-up, according to the 1-year survival or death outcome, the DCHF patients were divided into survival group (n=
79) and death group (n=23). ROC curve analysis was performed to analyze the prognostic value of plasma sSema4D and NT-proBNP
levels. The correlation of the plasma levels with left ventricular ejection fraction (LVEF) was analyzed with Pearson linear analysis,
and the prognostic risk factors were studied with Cox multivariate analysis. Results The plasma sSema4D and NT-proBNP of the
ADHF patients were significantly higher than those of the control group, and the levels at discharge in the ADHF group were obviously
higher than those on admission (P<0.05). The AUC of plasma sSema4D and NT-proBNP levels for the diagnosis of ADHF alone and
in combination were 0. 771, 0. 817, and 0. 902, respectively. The plasma sSema4D and NT-proBNP levels were notably higher in the
death group than the survival group (P<0.05). The AUC of plasma sSema4D and NT-proBNP alone and in combination to assess the
prognosis of ADHF were 0.762, 0. 787, 0. 878, respectively. Pearson linear analysis showed that the plasma sSema4D and NT-proBNP
levels were negatively correlated with LVEF in the ADHF patients (r=-0.726,-0.567; P<0.05). Cox multivariate analysis

suggested that cardiac function classification, LVEF, plasma sSema4D and NT-proBNP levels were risk factors for the prognosis of
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patients with ADHF ( P<0.05). Conclusion Plasma sSema4D and NT-proBNP levels are increased in ADHF patients, and they

can be used as important indicators for the diagnosis and prognosis of the disease.
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Table 1  Comparison of baseline data between two groups

Gender[ n(%) | Age Body mass index  Chronic kidney ~ Types of heart failure[ n(%) ] LVEF
Group " Male Female (years, x£s)  (kg/m’, 7xs)  disease[n(%)]  Non-ischemic  Ischemic (%, xs)
ADHF 102 54(52.94) 48(47.06) 71.95+7. 19 23.76+2. 86 16 64 38 35.52+4.24
Control 85  44(51.76) 41(48.24) 70. 83+6.97 23.61+3.01 - - - 66.21+6. 58
X* 0.026 1.075 0.349 - - - 38.492
P value 0.873 0.284 0.728 - - - <0.001
LVEF': left ventricular ejection fraction; ADHF: acute decompensated heart failure;—; no datum.
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Table 2 Comparison of plasma sSema4D and NT-proBNP between two groups (ng/L, xs)
sSema4D NT-proBNP
Group n
On admission At discharge On admission At discharge

ADHF 102 943.49+89. 52 545.32+99. 19" 4125.32+436.75 611.82+57. 14"
Control 85 312.29+97. 35 - 372.30+45. 87 -

t 46. 136 - 78. 828 -

P value <0.001 - <0.001 -

sSema4D; soluble semaphore 4D ; NT-proBNP ; N-terminal pro-brain natriuretic peptide;—:no datum. Compared with on admission, * P<0. 05.

% 3 M3 sSemadD #1 NT-proBNP %f ADHF H)i2 ¥ (M E 47
Table 3 Analysis of diagnostic value of plasma sSema4D and NT-proBNP for ADHF

Index AUC SE P value 95%CI Cut-off point Sensitivity ( % ) Specificity (%)
sSema4D 0.771 0.034 <0.001 0.704-0. 838 615.990 66.70 68. 00
NT-proBNP 0.817 0.030 <0.001 0.758-0. 877 2 543.565 86.70 56. 00
sSema4D and NT-proBNP 0.902 0.025 <0.001 0. 852-0.952 - 92.20 88.20

sSema4D : soluble semaphore 4D; NT-proBNP; N-terminal pro-brain natriuretic peptide; ADHF: acute decompensated heart failure; AUC: area under

curve;—; no datum.
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Figure 1 ROC curve of plasma sSema4D and NT-proBNP alone and combined to evaluate admission and discharge of ADHF
A on admission; B: on discharge. sSema4D: soluble semaphore 4D ;NT-proBNP: N-terminal pro-brain natriuretic
peptide ; ADHF ; acute decompensated heart failure ; ROC; receiver operating characteristic.
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Table 4 Comparison of clinical data of prognosis and plasma sSema4D and NT-proBNP at admission
between survival and death group (x+s)
Item Survival group(n=79) Death group(n=23) t/X* P value

Gender[ n(%) | 0. 749 0.387

Male 40(50.63) 14(60. 87)

Female 39(49.37) 9(39.13)
Age (years, x*s) 69.43+3.34 70.81+5.76 1.456 0. 149
Body mass index(kg/m?, i+s) 23.03+1.36 23.48+1.76 1.303 0. 196
Heart function classification[ n( %) ] 21.296 <0.001

I} 19(24.05) 2(8.70)

I 49(62.03) 7(30.43)

v 11(13.92) 14(60. 87)
LVEF(%, x+s) 37.11+2.24 34.75+2.76 4.213 <0.001
TC(mmol/L, x+s) 4.28+1.32 4.19+1.26 0.291 0.772
TG (mmol/L, x+s) 1.38+0. 51 1.41+0. 46 0.254 0. 800
LDL-C(mmol/L, x+s) 2.34+0.44 2.42+0.37 0.793 0. 429
HDL-C(mmol/L, x+s) 1.19+0. 24 1.21+0.20 0.364 0.717
sSema4D(ng/L, x+s) 931.48+77.51 984.75+48. 26 3.118 0.002
NT-proBNP (ng/ml, x+s) 4 074. 84+286.27 4 298.71+263.36 3.358 <0.001

sSema4D : soluble semaphore 4D ; NT-proBNP: N-terminal pro-brain natriuretic peptide; LVEF; left ventricular ejection fraction; TC: total cholesterol;

TG : triglyceride; LDL-C; low-density lipoprotein cholesterol; HDL-C; high-density lipoprotein cholesterol.

# 5 I3 sSemadD i NT-proBNP 3 ADHF H/5 #9iFf& &
Table 5 Evaluation value of plasma sSema4D and NT-proBNP on prognosis of ADHF
Index AUC SE P value 95%CI Cut-off point  Sensitivity(%)  Specificity( %)
sSema4D 0.762 0.058 <0.001 0.649-0. 875 954. 360 74.30 70. 30
NT-proBNP 0.787 0.053 <0.001 0.684-0. 890 4177.245 78. 60 65.10
sSema4D and NT-proBNP 0.878 0. 046 <0.001 0.788-0. 967 - 87.00 88. 60

sSema4D; soluble semaphore 4D ; NT-proBNP: N-terminal pro-brain natriuretic peptide; ADHF; acute decompensated heart failure; AUC; area under

curve;—: no datum.
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Figure 2 Linear correlation graph between plasma
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Figure 3 Linear correlation graph between plasma
NT-proBNP and LVEF
NT-proBNP ; N-terminal pro-brain natriuretic peptide;

LVEF. left ventricular ejection fraction.
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Table 6 Multivariate Cox analysis of factors affecting prognosis of ADHF patients

Variable Assignment B SE Wald X* P value RR 95%CI

Heart function classification

| 0 1.094 0.571 3.663 0.056 2.985 0.974-9.148

I 1 0.927 0.560 2.745 0.098 2.527 0.844-7.566

W% 2 1.342  0.424 9.995 0.002 3.825 1.665-8.787
LVEF <35%=0,=35%=1 -0.109 0.043 6.483 0.011 0.897 0.825-0.975
sSema4D <954.360 ng/L.=0, =954. 360 ng/L=1 1.100 0.465 5.590 0.018 3.004 1.207-7.476
NT-proBNP <4 177.245 ng/ml=0,=4 177.245 ng/ml=1 1.261 0.506 6.211 0.013 3.529 1.309-9.514

ADHF; acute decompensated heart failure ; LVEF: left ventricular ejection fraction; sSema4D: soluble semaphore 4D ; NT-proBNP : N-terminal pro-brain

natriuretic peptide.
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