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Abstract Objective: To explore the expression of serum bone morphogenetic protein 9 (BMP9) and growth differentia-
tion factor 15 ( GDF15) in the sepsis patients and their value in the diagnosis and prognosis evaluation of sepsis. Methods
Totally, 30 patients with sepsis were selected as the sepsis group, 31 severe non-septic patients were selected as the non-sep-
tic group, and 23 adults undergoing physical examination during the same period were selected as the healthy control group.
The outcome of sepsis patients was followed up for 28 days. Sepsis patients were divided into the survival group (16 cases)
and the death group (14 cases). The general data, clinical indicators and BMP9 and GDF15 levels were analyzed and
compared. The risk factors of sepsis onset and prognosis were analyzed by Logistic regression. The value of BMP9 and
GDF15 in the diagnosis and prognosis of sepsis was evaluated by the area under the receiver operating characteristic (ROC)
cure. Results: There were statistically significant differences in the levels of BMP9 and GDF15 among the three groups (P <
0.05). Compared with the non-sepsis and control groups, BMP 9 expression was significantly increased in the sepsis group

(P <0.05). Compared with the control group, the GDF 15 expression was significantly increased in the sepsis group. The
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levels of BMP9 and GDF15 were significantly higher in the death group than those in the survival group (P <0.05). BMP9

was an independent risk factor for sepsis onset, and GDF15 was an independent influencing factor for death in sepsis

patients. The AUC of BMP9 combined with C reactive protein ( CRP) for the diagnosis of sepsis was 0. 845, specificity

83.9% , sensitivity 73. 3% , the diagnostic efficacy was comparable to the sequential organ failure (SOFA) score (AUC
0.809, specificity 83.9% , sensitivity 70.0% ). The AUC of GDF15 combined with NLR for the prognosis of sepsis patients

was 0.898, specificity 80% , sensitivity 100% , the predictive efficacy was comparable to the Acute Physical and Chronic

Health Status Assessment ( APACHE II) score (AUC 0. 687, specificity 93. 9% , sensitivity 53. 3% ).

Conclusion: The

expression of BMP9 and GDF15 is significantly increased in sepsis patients. BMP 9 combined with CRP has a high value in

sepsis diagnosis evaluation. GDF 15 combined with NLR has a high prognosis prediction efficacy in patients with sepsis.
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K1 3AlERFR LB 2 +/M(Q1,03) ]

LT *tRBA (n=23) MRAE 2R (n =30) EAEEMA(n=31) 2 /7/t44 P14
LS EA 57.09 + 5.74 60.83 + 12.93 58.55 + 12.45 0.758 0.472
B[] (%) ] 16(69.9) 21(70.0) 21(67.7) 0.040 0.980
WBC( x10°/L) 5.62+1.55" 8.40(5.48,12.30)° 7.90 +4.06 11.440 0.003
NEUT( x10°/L) 2.81(2.60,2.83)" 7.21(4.29,10.51)" 6.37+3.84 16.673 <0.001
LY( x10°/L) 1.76 +0.45" 0.50(0.29,1.00)" 0.74(0.36,1.18) 28.286 <0.001
PLT( x10°/L) 229.00(206.00,262.00)  89.00(58.50,158.25)™  202.35 +112.24 19.522 <0.001
NLR 1.67(1.43,2.34)" 11.32(4.09,29.17)" 6.37(3.08,14.63) 27.361 <0.001
PLR 143.73 +45.38" 159.25(103.57,348.45)  258.33 £ 180.28 6.125 0.047
MONO 0.40 +0. 14 0.46(0.17,0.87) 0.57 +0.38 3.076 0.215
E0% 1.90(1.10,2.60)" 0.50(0.06,1.85)" 0.50(0.21,1.60) 12.393 0. 002
Ser( umol/L) 75.63 +11.52 99.45(65.58,179.90) 72.6(53.2,100. 15) 4.714 0.095
TBil ( pumol/L) 16.20 +4.68 24.70(9.08,81.02)" 12.40(5.90,18.7) 7.389 0.025
PCT(ng/mL) - 29.50(5.00,64.68)" 1.93(0.84,12.62) -3.556 <0.001
CRP(mg/L) - 103.71(71.14,176.02)"  55.61(27.00,146.20) -2.612 0.009
GDF15(ng/L) 25.47(22.89,28.46)" 44.77 £12.21° 37.45(36.74,45.74) 32.989 <0.001
BMP9( pg/mL) 54.70 +20.38 67.33(53.31,84.62)" 50.47 +15.07 9.220 0.010
SOFA 3#45-( ) - 8.50 +4.04" 4.16 £2.19 5.188 <0.001
APACHE I 344" - 15.50(11.75,18.75)" 8.00(5.00,13.00) -3.757 <0.001
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JEAF HEW(n = 16) se(n = 14) X/Z Ak P i
EXSENED) 58.88 +14.51 68.07 +10.52 -1.961 0.060
BHH(%)] 9(56.3) 12(85.7) 2.984 0.084
WBC( x10°/L,% ) 7.91 £4.21 11.81 +8.90 -1.500 0.151
NEUT[ x10°L,M(Q1,03) ] 7.52(2.60,9.65) 6.97(4.56,17.42) -0.582 0.561
LY[ x10°L,M(Q1,03) ] 0.56(0.28,1.08) 0.41(0.28,1.00) -0.520 0.603
PLT[ x10°L,M(QI,03)] 82.50(61.25,131.25) 120.00(54.50,242.00) -1.122 0.262
NLR[M(QI,03) ] 9.31(2.09,26.34) 13.46(6.68,63.76) -1.413 0.158
PLR[ M(QI,03) ] 146.75(42.27,308.34) 166.67(146.71,727.10) -1.538 0.124
MONO[ M(QI,03) ] 0.40(0.16,0.83) 0.57(0.18,0.93) -0.373 0.709
E0% [M(QI,03) ] 0.55(0.03,1.58) 0.50(0.05,2.80) 0.154 0.877
PCT [ ng/mL,M(Q1,03) ] 23.92(4.87,46.40) 39.00(12.54,97.99) -0.956 0.339
CRP[ mg/L,M(QI,03) ] 103.87(67.05,187.69) 98.75(74.67,130.63) -0.209 0.835
Ser[ wmol/L,M(Q1,03) ] 81.35(52.08,129.58) 139.00(78.40,214.40) —1.455 0.154
TBil[ pmol/L,M(QI,03) ] 17.85(8.63,109.83) 24.80(17.20,46.80) -0.687 0.492
SOFA 34 (%, % +5) 6.88 £3.63 10.36 +3.77 -2.573 0.016
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%3 MEEEAFLFAREZ N
EAGL b BAE SE Walds y* 14 P i OR 14 95% CI
CRP 0.014 0.007 3.998 0.046 1.014 1.000 ~1.028
SOFA 34 0.364 0.156 5.477 0.019 1.439 1.061 ~1.953
BMP9 0.051 0.025 4.273 0.039 1.053 1.003 ~1.105
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wE -16.163 7.359 4.824 0.028 0.000 -
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GDF15 0.330 0.152 4.694 0.030 1.391 1.032 ~1.874
x5 AT M EE 1 ROC & 447
LR AUC HAH(%) FHE(%) 95% CI P{E RS d AR TR
BMP9 0.719 93.5 53.5 0.588 ~0.851 0.003 0.468 66.36pg/mL
BMP9 %4 CRP 0. 845 83.9 73.3 0.744 ~0.947 <0.001 0.572 -
SOFA %4 0.809 83.9 70.0 0.698 ~0.921 <0.001 0.539 6.5 %
®6 HEEF G ROC th & 4
F5 47 AUC HFAMW(%)  REE(%) 95% CI P1h ES R E e AT E
GDF15 0.809 73.3 80.0 0.652 ~0.966 0.004 0.533 45.06ng/L
GDF15 B4 NLR 0. 898 80.0 100 0.777 ~1.000 <0.001 0.80 -
APACHEII 3 4~ 0.687 93.9 53.3 0.492 ~0. 882 0.081 0. 466 17.5 %

M (35. 66pg/mL) FIfEHE~ 4 (51. 46pg/mL)
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