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Correlation between plasma sPD-L1,TRAIL and FGF-23 levels and risk
stratification and mortality in acute pulmonary embolism
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Abstract: Objective To investigate the correlation of serum levels of soluble programmed death ligand 1 (sPD-
L1) ,tumor necrosis factor-associated apoptosis-inducing ligand (TRAIL) and fibroblast growth factor 23 (FGF-23)
with risk stratification and death in patients with acute pulmonary embolism (APE). Methods A total of 113 pa-
tients with APE admitted to the hospital from January 2022 to January 2024 were selected as APE group,and
50 healthy subjects were selected as control group. The 113 patients with APE were divided into high risk
group (39 cases) ,medium risk group (45 cases) and low risk group (29 cases) by risk stratification. Accord-
ing to the death of APE patients,they were divided into survival group (83 cases) and death group (30 cases).
The levels of serum sPD-L1, TRAIL and FGF-23 were measured by enzyme-linked immunosorbent assay
(ELISA). Multiple Logistic regression was used to analyze the risk factors affecting death of APE patients.
Receiver operating characteristic (ROC) curve was drawn to analyze the value of serum sPD-L.1, TRAIL and
FGF-23 levels in evaluating mortality in APE patients. Pearson correlation analysis was used to investigate the

correlation between serum sPD-L.1, TRAIL and FGF-23 levels and cardiac function indicators in APE patients.
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Results The levels of serum sPD-L1, TRAILand FGF-23 in the APE group were significantly higher than
those in the control group (P <C0. 001). The serum sPD-L1, TRAIL and FGF-23 levels in the death group
were significantly higher than those in the survival group (P <C0. 001). The levels of serum sPD-L1, TRAIL
and FGF-23 in the high-risk group were higher than those in the medium and low-risk groups,and the medium
risk group was higher than the low-risk group,and the differences were statistically significant (P <C0. 001).
Multiple Logistic regression analysis showed that elevated levels of cardiac troponin I (¢Tnl),B type brain na-
triuretic peptide (BNP),sPD-L.1, TRAIL and FGF-23 were risk factors for mortality in APE patients (P <<
0.05). ROC curve analysis showed that the combination of sPD-LL1, TRAIL and FGF-23 had the largest area
under curve for predicting death in APE patients, which was 0. 924 (95%CI :0. 861—0. 986) , with a sensitivity
of 96.8% and a specificity of 81. 2%. Correlation analysis showed that the levels of serum sPD-L.1, TRAIL
and FGF-23 were positively correlated with ¢Tnl and BNP in APE patients (P<C0. 001). Conclusion The lev-
els of serum sPD-LL1, TRAIL and FGF-23 are significantly elevated in APE patients,and their high expression

is associated with high-risk stratification and mortality. The combination of these three indexes has good eval-

uation value for APE patient mortality.
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¢Tnl .BNP,sPD-L1.TRAIL /% FGF-23 /K30 i 55 T
XA, ZF ARG FE L (P<0.05), WE1,

x1 APE AT RBAMGKR BN L E (n/n 2 +5)

X R APE 4
WiH X2/t P
(n=50) (n=113)
PRI /20 32/18 67/46 0.322  0.570
AR CH) 59. 82+6. 84 60. 93+9. 37 0.926  0.421
REAE$ (kg/m”) 23.37+2.16 23.26+2.24 0.813  0.480
Wi FE (mmHg) 116.40+17.95  107.63+19.12 1.604  0.172
#F3K K (mmHg) 78.1547.83 69. 508, 06 1,962 0.110
4R O<107 /L) 6.354+1.83 8.1742.64 1.705  0.161

ML (g/ 1) 131.70+15.80  124.60-+19. 20 1.138  0.365

/MR <10° /1) 206.3841.73 186, 72260, 35 0.970  0.392

CRP(mg/L) 3.48%1.16 22.85+7.14 8.974 <<0.001

¢Thl (ng/mlL) 0.0340. 01 0.6740.18 12.728 <<0.001

BNP(pg/mlL) 25.367£6.92 1 308.154224.37  17.613 <<0. 001

sPD-L1(ng/mL) 3.15£0.81 6.27£1.84 14.708 <0.001
TRAIL(pg/mL) 24.2845.17 52.60+10. 16 17.812 <C0. 001
FGF-23(ng/mL) 13.70£2. 83 48. 747411, 25 20.153 <<0.001
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AR ) 60. 589, 20 61. 7349, 64 0.961  0.403
RESE$ (kg/m”) 23.12+2.18 23.48+2. 40 0.837  0.472
ek FE (mmHg) 124.364+22.47  88.25416.93 6.950 <<0.001
#F 5K K (mmHg) 81. 4848, 20 57. 3076, 24 5.871 <C0.001
4R (<107 /L) 7.154+2.14 9.5143.16 1.824  0.140

ML g/ L) 128.62+20.73  120.73+18.15 1.639  0.168

M/MRHEOK10° /1) 194.36£50.82  175.184£50.42 0947 0.416

CRP(mg/L) 20.7146.16 25.1847.40 2.185  0.091

¢Thl (ng/mL) 0.3440.07 1.0240. 31 13.493 <<0. 001

BNP(pg/mL) 551. 2842106. 35 2 074.53£317.62  19.150 <<0.001

sPD-L1(ng/mL) 4.38£1.25 8.20£2.46 17.630 <<0.001
TRAIL(pg/mL) 33.6247.90 72.15+16. 37 20. 714 <<0.001
FGF-23(ng/mlL) 23.1446. 35 74.91+17. 28 24,162 <<0. 001
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KfEdl 29 4.0241.06 29.4047.13 20.85+6. 12
hfad 45 6.38+1.91° 56.17+£12.60*  51.24+13.61°
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Wk 4,
x4 £ It Logistic BIIAS# %M APE £5&
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A& B SE  Wald X* OR(95%CI) P
Wi 0.274  0.230  1.427 1. 285(0. 794~1. 483) 0.180
kT 0.305 0.277 1.216 1. 307(0. 826~1. 627) 0.215
¢Thl 0.694 0.314  4.892 2. 108(1. 651~4, 738) 0.016
BNP 1.207  0.317 14.527 3.362(2. 548~10. 270) <0, 001
sPD-L1 0.643  0.291 8615 1.916(1. 470~3.982)  <<0.001
TRAIL 0.894  0.265 11.307 2.475(1. 895~6.873) <0, 001
FGF-23 1,240 0.298 17.216 3.510(2.904~12.531)  <<0.001
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I H R 7 AUC95%CD) %) %) %) 6 EARE R
sPD-L1 6.42 ng/mlL 0.791€0.731~0. 855) 80. 2 73.4 86.3 60. 2 0.536
TRAIL 59. 83 pg/mL 0. 826(0.768~0. 885) 84. 1 77.3 89.5 64.8 0.614
FGF-23 55.27 ng/mL 0. 865(0. 804~0.927) 83.0 86. 4 93.7 66.3 0. 694
3TKA — 0.924(0.861~0. 986) 96. 8 81.2 91.6 92. 4 0.780
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