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f12J5 2 h NAY sCD4OL . sTREM-1 7K, BN ] 1 f5 PR AL 1] L aRYehrig 255 . SREIZ N E Logistic [MIH453#7
sCD40L . sTREM-1 It APACHE 115 SOFA #F-43-%F 88 3% Hil 5 B, 32 il 52 0% TAERAE 28 (ROC #hZk)
TN 538 bR B A B ™ B e dhE AR B TS I TR RE . 5 R 203 BB T A7IG 178 #i, SET- 25 ], 1%
BERFE 12.32% . SET-41 sCD4OL, sTREM-1, APACHE IT ¥¥:43 5 SOFA #4344 W & % T A= 4741 [ sCD4OL(pug/L):
48(2.5,6.7) 11 1.1(0.4, 4.1), sSTREM-1 (ng/L) : 1 781.7(1 338.7, 1 942.7) . 944.5(495.4, 1 453.2), APACHE Il
W43 (43) :26.7+7.3 b 21.6+£7.6, SOFA W43 (43) : 11(8, 14) £ 7(5, 10), # P<0.05). £ H & Logistic [1]
IH5 8T B 7R, sCD40L, sTREM-1, APACHE I & SOFA P43 24 52 Wi Jife 75 4 4£ 58 28 & FE 1= 59 2 57 16 B [H 2%
(¥ P<0.05), I IEIRZ: A R G &5 k. ROC thZ/r#rEH], sCD40L+sTREM-1+SOFA PF4rBAHAL Y ROC
M2 T AL (AUC) A 0.838 2 [ 95% NI{F X[ (95%CI) A 0.775 1 ~0.901 3 J,P=0.000 0, FMALHEIL T sCD4OL+
STREM-1+APACHE I 3 43, sCD40L+sTREM-1 J 4% B 11 48 #5 sCD40L, sSTREM-1, APACHE I 3 43 I SOFA
P4 CAUC (95%CI) 435 24 0.802 5(0.718 2 ~ 0.886 7). 0.784 3(0.700 4 ~ 0.868 2). 0.758 2 (0.666 9 ~ 0.849 5),
0.755 7(0.662 7 ~ 0.848 7). 0.701 9(0.599 8 ~ 0.803 9). 0.745 1 (0.660 6 ~0.8295) ), £ sCD4OL. sTREM-1
BXCA SOFA P43 X e aihe A Be 28 2 T 8 B i T (., ELACRE L TAE—H—F84r
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[Abstract] Objective To evaluate the clinical value of soluble CD40 ligand (sCD40L) combined with
soluble triggering receptor expressed on myeloid cells-1 (STREM-1), together with the acute physiology and chronic
health evaluation Il (APACHE II') score and the sequential organ failure assessment (SOFA) score, in predicting
in-hospital mortality of patients with severe sepsis. Methods A total of 203 patients with severe sepsis admitted to
the department of intensive care unit (ICU) of the Affiliated Hospital of Jining Medical University from August 2024 to
July 2025 were enrolled. Patients were divided into survival and death groups according to their in-hospital outcomes.
Demographic data vital signs on ICU admission, disease severity scores, laboratory indicators within 24 hours of
admission, ICU length of stay, hospital outcomes, sCD40L and sTREM-1 levels within 2 hours after sepsis diagnosis were
systematically collected. Differences in these parameters were detected between the two groups. Multivariable Logistic
regression analysis was used to analyze the effects of sCD40L, sSTREM-1 combined with APACHE Il and SOFA scores on

in-hospital mortality. Receiver operator characteristic curve (ROC curve) were used to evaluate the predictive performance
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of individual indicators and combined models for the prognosis of patients with severe sepsis. Results Of the
203 patients, 178 survived and 25 died, yielding an in-hospital mortality of 12.32%. sCD40L, sTREM-1,
APACHE I score, and SOFA score were significantly higher in the death group than in the survival group [sCD40L (ug/L):
4.8 (2.5,6.7) vs. 1.1 (0.4, 4.1), sSTREM-1 (ng/L): 1 781.7 (1 338.7, 1 942.7) vs. 944.5 (495.4, 1 453.2), APACHEII score:
26.7£7.3 vs. 21.6 £7.6, SOFA score: 11 (8, 14) vs. 7 (5, 10); all P < 0.05]. Multivariable Logistic regression showed that
sCD40L, sTREM-1, APACHEII, and SOFA scores were independent risk factors for in-hospital mortality (all P < 0.05),
and the results remained robust after adjustment for confounders. ROC curve analysis showed that the combined sCD40L+
sTREM-1+SOFA model yielded an area under the curve (AUC) of 0.838 2 [95% confidence interval (95%CI):
0.775 1-0.901 3], P = 0.000 O, demonstrating superior predictive performance compared with sCD40L+sTREM-1+
APACHEII, sCD40L+sTREM-1, and each individual indicator sCD40L, sSTREM-1, APACHE Il score, and SOFA score
[AUC (95%CI): 0.802 5 (0.718 2-0.886 7), 0.784 3 (0.700 4-0.868 2), 0.758 2 (0.666 9-0.849 5), 0.755 7 (0.662 7—
0.848 7), 0.701 9 (0.599 8-0.803 9), and 0.745 1 (0.660 6-0.829 5), respectively]. Conclusion sCD40L combined
with sSTREM-1 and SOFA score has good predictive value for in-hospital mortality in patients with sepsis, outperforming

any single indicator.
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155 R FNEE LI S NE, 715 1L/ NI AL L %
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TAVERE R MM ik A 3218 1 (soluble triggering receptor
expressed on myeloid cells-1, sSTREM-1) 7 Jz e 4
KA / A% AR TS IR , Z2T0IEE 2 ], 5k
HEAE (0 ™ TR I RO AE R ARSI K
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A S PEEFRIRILIES 1T (acute physiology and
chronic health evaluation I, APACHE ). ¥ R # E
Wil TE4) (sequential organ failure assessment, SOFA )
HRAVPA A 0 A TR IR REAE (19 5 B , DT 42
TEABERFET XS B BT RE /7o PRt , ASBIFFE A Hip
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& APACHE I J2 SOFA PFI3% ™ B sl 85 (R B
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PEAEUEACH .
1 #RERE
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8 H 2 2025 4F 7 A A5 T B 2 B Wil s = e FOAE
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AT 8 B m B RN TR 2, AR s R R 2 5
TSR EAS

1.2 WS  ARYEAE B Rl A= A7 45 Jm s f o o
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1.3 BERPIGEE . O B AN 50RE Ads i) | 4R
1% AR HE AL (body mass index, BMI), B IR S | 7k
W @ B AR ICU B2 A IR AE , 045 00K
PR A % AR | F- 38K (mean arterial pressure,
MAP) M & & 48 % (oxygenation index, Pa0,/Fi0,) ;
@ B HAREETES) , A4 APACHE II3T4) . SOFA
B SN - YA 1= S S 41 (Glasgow coma scale,
GCS) Vo 5 @ & IFAE , B4 w5 I L S0 . Bl IR
I A BH ZE M il 2295 (chronic obstructive
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24 h NI IR AR, 645 412K (white blood
cell count, WBC ), Ifil/MIT4L (platelet count, PLT),
C- )2 i % H (C-reactive protein, CRP)., [ 45 & 5
(procalcitonin, PCT), #¢ Ifil & J5 B [8] (prothrombin
time, PT). 3% A6 23-45E 100175 BT[] Cactivated partial
thromboplastin time, APTT), 1 & . N 2 2 7 &
fiff (alanine transaminase, ALT). M fH £ % (total
bilirubin, TBil ). I LT (serum creatinine,, SCr). Ifil JK
Z A blood urea nitrogen, BUN). [l ¥L/Z (lactic acid,
Lac). A& -6 (interleukin-6, 11.-6) & ; (D ICU
et Ta] S BE ] S A Be e )4 5 @ MaEiEihis
2 h WML sCD40L 5 sTREM-1 /K~F-.

L4 GeitaE0rik : (R SPSS 27.0 X ABLSE 1T 2.5
BTG b, S T AR IES Y

BAHE AR + b2z (+s) £, R ¢ K050 ;5 IR
A3 Bt Vb AL 8 (U o3 B8O M (Qy, Q) ) 3R
7R, K AR 2R 5 224387 F1 Mann-Whitney U #6555
THECRR U] (%) 2R, R x 2 K. i th s
1Y R R U L AT 109, 2 35 Ak P X S

R R Bl L R T 22 T 4 A 0 KOs EAT AN TR SR
Z R &K Logistic [ 5 23 87 i 155 H 52 M e 53 4E 224
BT B3 S AE R PR R 2 32 TAERRE
2 (receiver operator characteristic curve, ROC il £%)
PFH sCD40L, sSTREM-1, SOFA ¥4 &% APACHE II
PP X S5 U B B AL RE . SR ¥ E 03 R et
¥ (net reclassification improvement, NRI) F12E 4 H)
i B 2 i7F 7% (integrated discrimination improvement,
ID1) i#F — 25 PP 4 sCD4OL, sTREM-1 7£ APACHE 1l
PEIT R SOFA V43 22 H 4 15 4 1 0 2% HT (P<<0.05
Ui BB A ROR). P<0.05 0 22 R G it
B

2 & R

2.0 BEERBORLLEL (3R 1) : 203 FIKERAE B
P 122 B, 2k 81 9l 5 4F it (68.1£14.9) ¥ ; BMI
H9(22.844.6) ke/m” ; APACHE I35 17 ~ 26 43 . °F
¥(22.2+7.8) 43 3 SOFA 143 5~ 11 43, " AL 1T 43
8(5, 11) 4y, fix & A7 % 178 il € 1~ 25 f4i, fE
BE G JE R 12.32%, 5 A7 AL HLER, AR T2 20 R

x1 AEFEHARSEREN—REIRLR
4 3 T4 4y 4 3 -4 4y
i {3 edi| Fer-4 T Pl i {[3 HAEA Plam| iﬁr Pl
(03%) (178 41) (25 1) i (203 {7 (17843l (254) i
f((%)) 122(60.1)  103(57.9)  19(760) y’=3.006  0.083 | | He=EAHE (] (%)) x'=8462 0004
*HE“ ,ats) 68.01+149  683+146  665+167 t=0300  0579|| MkEE 104(51.2) 98(55.1) 6(24.0)
BMI (kg/m”, x%5) 28+46  28+46 230146 1=0031 0860 Mtk 99(48.8) 80(44.9) 19(76.0)
W (4 (%)) 84(414)  75(42.1) 9(36.0) y’=30340 0560 | HUBES(0I(%))  93(45.8) 76(42.7) 17(680)  y’=5654 0017
T (6 (%)) 74(365)  64(360)  10(40.0) x’=30.160 0.694 | | 1CU fE g
50(30,100)  40(30,98)  9.0(40,160) U=4265 0039
METCU BIZ14: ar A (d, M(Q.,00))
DK fmin, x+ 1066229 10532224 1157245 1=4607  0.033| | SRz
S G, i) - - S BT 110065, 180)  110(70,180)  90(50,170) U=1240 0265
FEURAER (O fmin, v £s) 231473 232474 224464 1=0230  0632|] (d,M(Q,, Q)
IR (C, x£s) 371409 370410 367405 =4630  0033|| LKA (M0, Q)
MAP (mmHg, x +5) 86.9+189  88.1+19.01  780+149 1=6428  0.012|| WBC(X107L) 102(64,159) 9.9(63,154) 148(8.1,202) U=2755 0097
Pa0,/Fi0), [ mmHg, 2200 M5 205.0 178.0 183.0 146.0
O, il U=0195 0659 PLT(XI10L) U=0974 0324
M(Qy, 0,)) (153.5, 330.0) (158.0, 330.0) (134.0, 300.0) (1060, 2655)  (1128,267.5) (70,0, 254.0)
PR (40, M(Q,, 111.0 1162 98.5
wﬁr‘“ﬁirgfﬁ[% 01, 0] ‘ CRP (gl esrE
APACHE TiT4} 02478 26+76 26773 U=9893  0.001 (510,1973)  (541,2140) (112, 1184)
SOFA #4 8(5,11)  7(5,10)  11(8,14) U=15809 <0.001|| PCT(uglL) 44(04,230)  61(05,255) 16(04,62) U=3475 0062
GCS P43 15(7,15)  15(9,15)  8(3,15) U=6395  0011|| PI(s) 14.1(129, 159) 14.1(130, 159) 148(129,157) U=0009 0926
AR (61 (%)) y'=1345 <0.001|| APTT(s) 340(29.7,392) 340(29.7,39.8) 34.0(300, 366) U=0.116 0734
i 80(438)  72(404)  17(68.0) &M (L) 298(262,344) 299(264, 345) 28.8(255,308) U=0.790 0374
S 74(365)  73(410) 1( 40) ALT(U/L) 27.0(150, 63.5) 28.0(15.0, 62.6) 21.6(153,77.0) U=0364 0546
WIRE 25(123)  19(10.7) 6(24.0) TBil (umol/L)  17.0(12.2,31.9) 17.0(12.1, 345) 162(133,27.1) U=0.026 0873
i e 12059  11(62) 1( 40) SCr(pmol/L) 837620, 144.1) 81.7(60.0, 144.4)958(74.0, 142.8) U=1.011 0315
ke 3(15) 3(1.7) 000 ) BUN(mmolll)  83(55,132) 82(54,128) 92(68,20.1) U=2222 0.136
BIE (%)) Lac (mmol/L.) 17(11,28)  17(1.0,28)  23(15,38) U=3263 0071
AL 91(44.8)  80(449)  11(440) yx’=0.008 0929 1845 1874 1545
P ( ( ( v 1L-6(ng/L) U=0007 0933
SELH 29(143)  24(135) 502000 x’=0756 0367 (257,19828)  (220,22084) (594, 480.0)
R 57(28.1)  51(28.7) 6(240) y’=0235 0628/ | sCDA0L (pgll.) 16(04,45)  11(04,41)  48(25,67) U=17452<0.001
iz 52(256)  44(247) 8(320) y’=0610 0435 1053.5 9445 1781.7
) TREM-1 U=17.133 <0.001
COPD 7(34) 6(34) 1040) x’=0026  1000|| (nglL) (5225,15955) (4954, 1453.2) (13387, 1942.7)

;1 mmHg=~0.133 kPa
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APACHE I #43 . SOFA $¥4), sCD40L, sTREM-1 %]
B TH 5, ICU fEBE s (] B S A, Al s e | k25
PEOKTE FL ] | HUAGE S EL I35 B R34, MAP {4, |
GCS P43 . CRP /K207 i FEAIK (35 P<<0.05). P4
HAFRPR LA R Te G245 L (3 P>0.05),
22 SR AE R E WS B9 2 R Logistic 1]
F53 M7« 2 R Logistic [8] 343 #7 .7~ , sCD40L
sTREM-1, APACHE Il $¥43 f2 SOFA V- 53 ¥4 24 52 el
R BEAE R E A BEAE T AR ST fE I R 2R (1) P<<0.05),
P R A SCHR A 9 RN I 22 0 0 25 A9 S Al AR 0 T 1
S AT BMIL WA S B sE | A FEE (i | e
R BRI A H . COPD), IR 0% . MAP,
Pa0,/Fi0, . HLHGA S . WBC ., PLT, PCT . Lac &, [-i&
SEROARR R E (K 2),

% 2 sCD40L #1 sTREM-1 B B EFEEDMRSEERE

Ve 2R % F 2= Logistic V3447

R Lk

S
OR 1 (95%CI) P14 ORfH (95%CI) P14
sCD40L 1.150(1.050 ~ 1.270)  0.004 1.170(1.020 ~ 1.340) 0.022
STREM-1 1.000(1.000 ~ 1.000) <0.001  1.000( 1.000 ~ 1.000) 0.002

APACHETI 13 1.080(1.030 ~ 1.130)  0.003  1.140(1.040 ~ 1.260) 0.005
SOFA #43 1.210(1.090 ~ 1.340) <0.001  1.250(1.040 ~ 1.500) 0.015

2.3 sCD4OL 1 sTREM-1 % f5 &5 P43 X ik 15 4
BE UG I (% 3~4; B 1) : ROC 14k
4% BT B 7, sCD40L+sTREM-1+SOFA 1 4 #5 7 iy
ROC il £k F 1fi 1 (area under the curve, AUC) /& T
sCD40L+sTREM-1+APACHE [I . sCD40L+sTREM-1
KA BIAE AR, 3 — 20 R H] IDL 5 NRI &t Ak & i
A AE , 45 5 57, 7F sCD40L+sTREM-1 JE5d
A SOFA P¥-43 7] i 2 2035 173258 ) - NRI=0.436
(95% AJ{ZIX[a] (95% confidence interval, 95%CI) X
0.026 ~ 0.846 J,IDI=0.045(95%CI }7 0.002 ~ 0.088),
¥ P<0.05,

%<4 sCD40L #1 sTREM-1 K B EFETENXIRSEERE

TR IEEHIE

iz IDI(95%CI) P
sCD40L+sTREM-1 S%(d Z%(

sCD40L+sTREM-1+APACHEII#F4>  0.016(=0.005~0.036)  0.142
sCD40L+sTREM-1+SOFA 1153 0.045( 0.002~0.088)  0.042

) NRI(95%CI) P
sCD40L+sTREM-1 HFAY BEA

0.458 (0.049 ~ 0.868) 0.028
0.436(0.026 ~ 0.846 ) 0.037

sCD40L+sTREM-1+APACHE Il -4
sCD40L+sTREM-1+SOFA #-4%

0.80

— sCD40L+sTREM-1+
SOFAiT4y (AUC=0.8382)
—— sCD40L+sTREM-1+
APACHETI#4y (AUC=0.8025)
— SCD40L+sTREM-1 (AUC=0.784 3)
— sCD40L (AUC=0.758 2)
— STREM-1 (AUC=0.7557)
— SOFAPEsy (AUC=0.7451)
— APACHEI ¥4y (AUC=0.7019)
— %Y

=75 Z
1 1 1 J
0 0.20 0.40 0.60 0.80 1.00

1 —Fp 5
1 HERERTNMEERETUE K ROC L

0.20

3 it it

A BT 45 H WoR, B8 TS 4 i 7S sCD40L
sTREM-1 7K~ 343 & &5 FAE A2 4, 13 sCD4OL Al
STREM-1 7K -5 5 i 48 B SE R 45 56, X 5B
1 RF 5% — 3 ). sCD4OL #1 sSTREM-1 B¢ & 1o &
i T3 %o ™ B IR B0 A Be B A T 1) T AN A
FEAANFE AT, Horft sCD40L+sTREM-1+SOFA $F-43 %t
P B B A E AR, X5 Yang 25" B BFSE 45 5
—3

REA: A BIFSEIESE , 1L sCDAOL A f2 2 AL I
T R T B S N e R S8 5 O BE T XU
M/NRATAE A BT RE S5 T TR ZE e 1 R 0 11

% 3 sCDA40L 71 sTREM-1 B B =N X IREE B ETURRFAMNE

fek et e e Pl R UE rm Iﬁilri

SES W (%) (%) POME A
sCD40L 1.974 0.7582%  0.6669~0.8495  0.0000  62.92 84.00 0.241 0.966
sTREM-1 1320.32 0.7557%  0.6627~0.8487  0.0000  68.54 69.95 0.263 0.961
APACHE IT 43 18.5 0.7019*  05998~0.8039 00010 4157 92.00 0.026 0.819
SOFA PF43 6.5 0.7451%  0.6606~0.8295 00000  47.19 96.00 0.203 0.988
sCD40L+sTREM-1 07843  0.7004~0.8682  0.0000  69.66 8.00 0.270 0.961
sCD40L+sTREM-1+APACHEII$¥:4> 0.8025%  0.7182~0.887  0.0000  77.53 76.00 0.322 0.958
sCD40L+sTREM-1+SOFA ¥4} 0.838 2 0.7751~09013  0.0000  78.09 84.00 0.350 0.972

7+ 55 sCD40L+sTREM-1+SOFA P43 LL#, *P<0.05 ; 25 IR TC LI
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R AR L MR S B R S T A
R RBE R TR, CDA0L 25 T 5 28 A
KM RIE KA, IS 5 Z P A LR - S g Iy
FIAREMISE e A S SR R S0 |
R IMASTE B L #8 B DRt £ 0T ARIF5E 4
R IR, FE T M FEAE 8 1S sCD4O0L 7K 7B 1
B THAAE4 . Lorente 257 BFSE R , MeTEAE HH 16
it sCDAOL /K P Tt , IF 50T AH G 5 BRI,
P75 sCDAOL Al HSe— AW I BRI TS .

TE 2020 AE AR REEM ISR & F IR )
HRg L IMLTE AR STREM-1 7K R BE XTI ERAE
B A2 WU B WBC . CRP., PCT B, HEAE
WF9E o BRBEAE A9 W I35 sTREM-1 KT
SRR PG B fGR N 22—, Ravetti %' ff
¥ 7R, STREM-1 FIAIL AR A A (] 94 UF B 2 96
& I MEEEAE SR TCU H1 28 d BET- Y BL L Fm A 1~
AN, Wu 255 AT R ZEAE TR, 13K STREM-1
T S T e BT RN 4 B R S 5 B AE 7 THIA Th AR Y
ZWIHERE (VR B — AR S YA 2 LI W 2 5 RIE
FREIRRERAE . T LAAHIFY 7 RE A 9 LAt I, 45
W TR R AT R AE -9 sCD40L A1 sSTREM-1 Bk
& 1 FIE PS> (APACHE 11, SOFA 1743 ) X e 24
FEF RIS R s2 R, 2538 B, sCD40L, sTREM-1
BXA SOFA TE43 X e A3 5 £8 34 U 1 T 0 40
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