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Jie wihi A ML 76 &8 a, CRP, HMGBI il
vWF 157K F- B Il A 52 X
Flmd, oHath, BET, DR
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W OE: BW Wik FEE B FH R HEE a(Activin-A), C R A% & (C-reactive protein, CRP), & it # £ % & &
B1(high mobility group protein B, HMGBI1) Fw . 14 o & J% B - (von willebrand factor, vVWF) /K-F E LB NG R E L. Fik i
B20194 1 A ~20204F5 ASRAERFERRET P ERBKEN 87 PIIkAEREEE, BRBRETEREYHIKFREE
(n=29) Fo IR FEPEAR .20 (n=58), AL¥E 28 K TS H ML A st T4 (n=36) Ao A 7E4 (n=51), % LIRF 4 53 44k ke &
h TR, LR A28 fo ik Activin-A, CRP, HMGBI #= vWF K-F, 47 fai% Activin-A, CRP, HMGBI #= vWF & -F 5
MERELERECERE ARG LR, ER  RFEHIK LM 0F Activin-A, CRP, HMGB-1 #= vWF K- 2
B T A fe it AL (Z=-8.935~-3.558, ¥ P<0.001 ) , MkAmAM L& T AR (Z=-7.347~-5.950, ¥ P < 0.05),
£ 5+ B A %3t % & X, Spearman A8 X M5 AT 7, WA & e iF Activin-A, CRP, HMGBI1, vWF K-F5 &k A
P EG MRS 2% 1 (APACHE 11 ) 4. MFmRMEXM AR BT RBIFME (SOFA) 2 EH A, £2FEAL%TE
B3 (Fapacumn=0.396~0.450, 34 P<0.000; rgop,=0.381~0.442, 3 P<0.05)., % B % Logistics &2 5 #7 %+, APACHE II
# 4. SOFA #F %, Activin-A, CRP, HMGB1, vWF 4 k& & % & & B /G 2 £ % a1 B & (P < 0.05), Activin-
A+CRP+HMGB1+vWF F R B 75 49 AUC % 2 X F APACHE Il 4. SOFA #F4 2L % Activin-A, CRP, HMGBI #»
VWF ik 5 ® @, 2FBEA%FEL (3P <005, &8 MiAEmBEaiF Activin-A, CRP, HMGBI, vWF
KTFPERA, L ERE RRTUSHAE, BN TRA R RS MM,
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Abstract: Objective To investigate the changes of blood Activin-A, C-reactive protein (CRP), high mobility group protein Bl
(HMGBI) and von willebrand factor (vWF) levels in sepsis patients and their clinical significance. Methods 87 patients with
sepsis treated in Huangshi Central Hospital of Erdong Medical Group from January 2019 to May 2020 were selected and divided
into sepsis group (n=29) and septic shock group (#=58) according to the severity of the disease. They were divided into death
group(n=36) and survival group(n=>51) according to the 28d prognosis, and another 53 healthy medical examiners were selected
as the control group during the same period. The levels of serum activin-A, CRP, HMGB1 and vWF were compared, and the
relationship between the levels of serum Activin-A, CRP, HMGBI1 and the severity of sepsis and poor prognosis was analyzed.
Results Serum Activin-A, CRP, HMGB-1 and vWF levels were significantly higher in the septic shock group than in the sepsis
group and the control group(Z=-8.935~-3.558, all P<0.001), and the sepsis group was significantly higher than the control group,
with statistically significant differences (Z=-7.347~-5.950, all P < 0.05). Spearman correlation analysis showed that serum
Activin-A, CRP, HMGB1 and vWF levels were positively correlated with acute physiology andchronic health evaluation scoring
system I (APACHE I ) scores and sepsis-related organ failure assessment (SOFA) associated with sepsis in patients with
sepsis, with statistically significant differences (7xpacpen=0.396~0.450, all P<0.000; rgo:2=0.381~0.442, all P < 0.05).
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Multifactor Logistic regression analysis showed that APACHE 1l score, SOFA score, Activin-A, CRP, HMGB1 and vWF were
independent factors influencing poor prognosis in patients with sepsis (P << 0.05). ROC curve showed that the AUC of Activin-
A+CRP+HMGB1+vWF in predicting poor prognosis was significantly higher than APACHE II score and SOFA score, as well as
Activin-A, CRP, HMGBI1, vWF alone and two predictions, the difference was statistically significant(P? < 0.05). Conclusion

The levels of serum Activin-A, CRP, HMGB1 and vWF in patients with sepsis were significantly increased, which was related to

the severity of the disease and poor prognosis. Combined detection can improve the predictive value of poor prognosis.
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BRI T UG S A i 2 A A B DD RE
P P A A R N R R P, BT
IR 25 ot 2 A: B S 18 AR B4 R4 (acute
physiology andchronic health evaluation scoring sys-
tem II, APACHE Il ) ¥4 5 IREEREAR G197 5L 4%
B PPl (sepsis-related organ failure assessment,
SOFA) P¥- 43 P4k J 35 e 1% 7™ SRR 2 M s, (HOF
53 FRGEAT T AR b B 32 3l UL PR R A )
VEATIME A PR o ST AF AT ST R, AT S Al
LS PN 4 (vascular endothelial cell, VEC) i
TEMEREAE & A R SR h R AEE AR P B E
a(Activin-A) HA WA ig5E . orfe. 1o 4
D2 SRR, JEARRIESR R IR A v R Al 240 A
Wh L A IAEE R AR R BT RIEM Y, C RO R
1 (C-reactive protein, CRP) A7 Ilfi R & FH 4 i UL il
FEFR, PR U2 AR i B Ge i mT 2R T
R BL K% 11 B1(high mobility group protein B1,
HMGBI) FTHIH R A A B A SR, L
PG AE N VEC $ 47 i T e Rt A5 4 1t A
Ji Al 7 (von willebrand factor, vWF) AIfiL, #%IA K
J& VEC $itiitrakd o AW st 20 A7 e 2 78
Il Activin-A, CRP, HMGBI1 1 vWF /K F454k,,
PR 5 e B 17 ™ B RS Y O 2R
1 MREFE
1.1 B % BEHL2019 4F 1 A ~2020 4F 5 A
SR 7R B2 T AR P B A T bl BE B MCYA 1Y 87 i) ik
BEOIE B, Hodh WMk 42 B, Lotk 45 il AR
31~82(59.09 = 12.15) %5 3 4k o 1% /™ & F2 o0 Ky
P MR SE 2 20 1), Horh 3k 14 B, otk
15 fl; 4F % 35~77(57.34 + 13.20) %5 Jik 7% PE AR
o4l 58, b Bk 28 i, Ak 30 il AR R
31~82(59.97 = 11.61) % . G ASRE:. DS (hE
REEAE / MR 5E 2U2TRYT IR M (2018)) 2
PaifE; QRBEKFEBAENGT; ORIk e
Hy @R =18 % O AL FIARITBAIASE 75 554
PRIGTT o HEBRARIE: DFy RGP s IR
FPEMHIFNE ;. ORI EH AT E ;. QIR ML
WAL, @RFhEIRLAM; QIF AT B S5 ME A%
R 2E; @IMFRITH . 3 R ) 53 {1 fid
SRR X R, b Bk 26 19, ok 27 B

A 25~86(60.32 + 11.86) %5 PIZl— ek L 2%
FEGH X (P> 0.05), AR ALHES
E{IRG

12 REL5EA  ZEEE A2 (RIS
YIS TR A BR A, #%S. DCN2S) , & H
AT (SE[E DL v 2 PR A IR F], A
AU5800) , Activin-A 5l & ( L) HiE YRk
FHIRAE], 585 elisa2013-10050 ), CRP i & ( I
BB ABRA R, 175 GRZI13-118) ,
HMGB 7 & B vats R AR AR, 9855
XG-E99197) , vWF ikl & ( LG R 2WRHEAH
FRAF, 985 ABE10100) .

1.3 ik WURMCHERIE B B VORE, et
AR TR R PR s SRR AT I R IR M AT
IS <IN 25 b 7 G (mean arterial pressure, MAP),
HRULER IR (central venous pressure, CVP), {K5ifs
B WkAE /UK 4ETE ). APACHE 111431 SOFA P47,
FHE12 i 24h R4 Sml KM, 3 000r/min B0
15min, *F4%2 10em, 4= F A6 53 A0 2 i FL IR
(blood lactic acid, BLA). [%¥5Z R (procalcitonin,
PCT) FIVE 1 (albumin, Alb) 7K, FEEENE 2]
SENMLTE Activin-A, CRP, HMGBI #l vWF /K-, %
AEXTHRAL Sml Vi RS IRk, - [R] e 20 i 2 D
M Activin-A, CRP, HMGB1 1 vWF /KF-. JIFrF
R FE A AR b E M / MR E IR L 22
RITHE R (2018)) M 23Ry, BV 28 K, ARYET
S MBET 2 (n=36) FIFETEA (n=51),

1.4 %t a4 % SPSS27.0 Giit2t, it
BRI, n(%) Fon, K8, IS H 5255
FHE VORISR £ FRifE 22 (xbs) Fom, PHLLIR] ¢ G5
A0 8T ZEAFE R GORH A 4k (PO 4fa]
B [M(Pys, Pys)] 37, PHAIN] Z K056, Z4iin] H &
B, ZH[AI WG AL Bonferroni VEKIF o AHIGHEFR T
Spearman #H XL 43 #7. 2 [ &R Logistics [8] 15 5341
e B B A R AU &2 2. ROC £t ds
PR T JR 3 TS O TN (L, M2 T i (area
under curve, AUC) KM ZK¥., P < 0.05 %R
Haite#E L,

2 R

21 BRAEFMEAR L. MK AR fe 3t R F
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Activin-A, CRP, HMGBI, vWF K-Frtix W1,
MeREPERTEAL . MeRRIE A . X RRAL UMY Activin-A,
CRP, HMGBI 1 vWF K-V I8, 255 B A 5%
B (¥ P < 0.05). MEFHARFEALINTG Activin-A,
CRP, HMGBI il vWF 7K V-1 & = T M s hE 41 (Z=
-3.558, -3.678, -4.178 #l -3.863, ¥J P < 0.001)

FINFREZH (Z = -8.302, -8.726, -8.935, -8.023, 1
P < 0.001), 25 BA% 1% L, MaEaed g
Activin-A, CRP, HMGBI1 F1 vWF 7k ¥ B 5 & T %F
M, 2R EAGIMFE N (Z=-6210, -7.347, -
7.356 1 -5.950, ¥J P < 0.001).

x1 BREEAEA, RESEAMBAME Activin-A, CRP, HMGBI 1 vWF KL [M(P,s,Ps5)]

I H XIR4] (n=53) e IATIAL (n=58) FRFEAEL (n=29) H P
Activin-A(ng/ml) 0.14(0.12, 0.18) 0.39(0.35, 0.46) 0.27(0.22, 0.42) 83.259 <005
CRP(mg/L) 6.56(4.50,9.14) 55.64(43.22, 67.88) 36.85(22.69, 55.23) 97.175 <005
HMGBI(ng/L) 108.48(86.22, 123.91) 207.59(194.79, 225.53) 171.67(161.53, 183.43) 102.012 <005
VWE(pgl) 28.29(20.77, 34.91) 82.94(68.37, 103.29) 51.00(38.77, 67.28) 78.847 <005
22 M gE & F f i Activin-A, CRP, HMGBI #= SOFA 1143 r,=0.442, 0381, 0.395, 0.434, ] P=

VWF 7K-F5 APACHE I, SOFA ##45-#348% % Spear-
man FCHEHT B, MEEEIE B LT Activin-A,
CRP, HMGBI1, vWF /K *¥ 5 APACHE II, SOFA
WA RIEMG, Z2REA%T2%E X (APACHE I
PESy: 7, =0.450, 0.396, 0.420, 0.445,1 P=0.000;

0.000).

23 RF G MR B #F o iF Activin-A, CRP,
HMGBI #= vWF &K Frbdx WK 2, SET-4H 1 i
Activin-A, CRP, HMGBI #l vWF /K-8 & i F4%
W, ZRHEASIEE X (¥ P < 0.05).

*x2 AEWEKREESRZME Activin-A, CRP, HMGBI1, vWF KFLLE [M(P,s,P;s)]
UE| FET-4 (n=36) THEAL (n=51) z P
Activin-A(ng/ml) 0.45(0.40, 0.50) 0.32(0.26,0.37) -4.936 0.000
CRP(mg/L) 65.92(58.94, 73.83) 40.99(36.13, 53.93) -4382 0.000
HMGB1(ng/L) 221.17(209.17, 231.00) 184.81(169.05, 203.47) 4757 0.000
VWF(p g/L) 95.48(84.09, 119.66) 61.06(49.93, 76.53) -4705 0.000

24 RTHEEAFMABTAEE LFEI
T-40 MAP, {K7i45%k, BLA, APACHE Il ¥E47,
SOFA P4 g s A4, 2R EASI#E X

(¥ P < 0.05), P, MM Rl | JERGEERAL
& EER . AER . RIE. 0% CVP, PCT &
Alb I HEs, 2RISR X (3 P > 0.05),

*3 T ASFEFARLARILR
S FET-4 (n=36) TG4 (n=51) vz P
MAP(mmHg) 6591+ 11.14 61.05 + 10.84 2.036 0.045
SOFA #43 (71) 10.39 +3.95 745+358 3611 0.001
(SR 1.11(0.80,1.71) 0.83(0.70,1.09) 22319 0.020
BLA(mmol/L) 2.85(152.7.75) 1.98(1.41,2.69) -2.116 0.034
APACHE T34} () 26.00(20.25,32.75) 20.00(16.00,22.00) -3.942 0.000

25 MREREBFARRREH 0B T R E
Logistics =2 547 W3 4. UL MAP, {RzCFa%k.
BLA, APACHE Il ¥4, SOFA ¥¥4). Activin-A,
CRP, HMGBI fl vWF Jy [ A8 &, Jie 5 0F 8 & il
J5 AR (J& =1, 7% =0), £ [N ZE Logistics [1l
IH 4> #F & 75, APACHE Il i 4. SOFA ¥ 43,
Activin-A, CRP, HMGBI1 Hl vWF N EEAE % A
KU M7 520 [ 2 (P < 0.05).

2.6 i Activin-A, CRP, HMGBI #= vWF & F

% APACHE I, SOFA #F % * ik % %% % % & B TR
J& e TR ML ULER 5. ROC £R B/, Activin-
A+CRP+HMGB1+vWF il il A~ B 1 J5 (1) AUC BH I,
K F APACHE 11 ¥4, SOFA ¥4}z Activin-A,
CRP, HMGBI1, vWF Bl 5 W pg mil, 22 % H
H 4 it B X (Z=3.005, 3.757, 1.999, 3.291,
2.861, 3.146, 2.905, 2.835, 2.657, 2.203 F11.956,
P=0.003, 0.000, 0.046, 0.001, 0.004, 0.002, 0.004,
0.005, 0.008, 0.028 Fil 0.048).
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x4 BEBEBEFARTUEZMERNZER Logistics EJAS 47

At B SE Waldy' P OR (95%CI)
MAP 0.035 0.027 1.634 0.201 1.035(0.982 ~ 1.092)
[Nk E e 0.883 0.624 1.999 0.157 2418(1.711 ~ 4.223)
BLA 0.028 0.029 0.958 0.328 1.028(0.972 ~ 1.088)
APACHE T3¥4} 0.123 0.045 7.429 0.006 1.131(1.035 ~ 1.236)
SOFA ¥4} 0.202 0.072 7916 0.005 1.224(1.063 ~ 1.410)
Activin-A 0.617 0.063 5.293 0.021 1212(1.081 ~ 1.228)
CRP 0.044 0.014 9.981 0.002 1.045(1.017 ~ 1.075)
HMGBI 0.034 0.014 5492 0.019 1.034(1.006 ~ 1.064)
VWF 0.022 0.008 7.573 0.006 1.023(1.006 ~ 1.039)

£ 5 IMF Activin-A, CRP, HMGBI1, vWF 7KK APACHE Il , SOFA #ESXREEEERREHTNMNE

4 b7 AUC (95%CI) EAfeR it A ORI (%) PRI (%) HEHE (%)
APACHE T13¥4} 0.839(0.744~0.909) 0.593 2443 75.00 84.31 80.46
SOFA 43 0.714(0.607~0.806) 0.364 10 43 63.89 72.55 68.97
Activin-A 0.766(0.663~0.850) 0451 0.38ng/ml 66.67 78.43 73.56
CRP 0.777(0.675~0.859) 0413 56.66mg/L 80.56 60.78 68.96
HMGBI 0.804(0.706~0.882) 0.534 207.09ng/L 75.00 78.43 7701
vWF 0.815(0.717~0.890) 0.538 82.68 L g/L 69.44 84.31 78.16
Activin-A+CRP 0.769(0.667~0.853) 0.652 0.51 75.00 90.20 83.91
Activin-A+HMGB1 0.829(0.734~0.901) 0.574 0.42 75.00 82.35 7931
Activin-A+vWF 0.861(0.771~0.926) 0.621 047 7178 8431 81.61
CRP+ HMGBI 0.856(0.764~0.922) 0.624 0.53 7222 90.20 82.76
HMGB1+vWF 0.898(0.814~0.952) 0.654 0.40 88.89 76.47 81.61
Activin-A+CRP+HMGB1+vWF 0.940(0.867~0.979) 0.732 0.33 88.89 85.16 86.70

3 itig

R BERE RN H WG TAE, BEE BT IR,
X IRBEAE BN Z A H B8 . £ RGHE 1Y S
RITBUS B, (AR R &, TElkER
SERT R 35.5%, K IEMMREEVEN TR 50%, F
BN W o] BRI M 70 & Ry e 7 MR 2 19 L
&, ph R DS U e wE A RN T LA R
FME P DA RAT H M T HE AR PN G RE 3
BLEISA 2] T B2 5 2], Wioe R B, MRERE
WAL LLR PN 7o R SORE N, A7 A LA
PUAR T 0GB, B A SEARE 2y [r]
W A 5 ™ R B NS SR AT AT P A, A
PRIy e B A5 o0 e A A AR PE S BE B A5, T VEC I
REFRE AT CEIG A D) RR i i FE LA

Activin-A NFALAERKE T - B BRG—5, 1l
2= e o, HA& T A Wina e, i
AR R B, Activin-A TEZHZIFA . 40k, BE .
SREVRE 5 A EEEER U B gL bl
7= Activin-A FEYMEZ —, 5T o I BOE
Jis B AN A B, AERMRERSEI T - L HATE -1 B
HOF E AR, Activin-A 5L B 4274,
— W5 BRI Activin-A FJ{EFERPEIRIER T - o

FINER-1B . FINE -6 SFRIEH FHRIL, H5R I
R M BB AT BRI A B, Activin-A 78 0 JIE IR
T EHA BB R A, PT  AE ikt e sh ik ok A
fififk, $2R Activin-A HAERSHIRIIAE " Lee
AW R, I Activin-A 7K1 B 25 EFEAE
o e E R T T T R . ARBFR AR R, X IR
. MeERFAEA . MeFEPEIR 4L IS Activin-A /K-
BT, 5 APACHE 11, SOFA iF4rS1EAX,
APACHE Il Fll SOFA P43 & I R A A AT PFA L e 8 iE
o TE R BE G b, U B BREEAE FBE LT Activin-A 7K
SEHRIETE, HSWREREMK, 5 R HE—2,
M5 Activin-A 78 MEEEIE & PR 2 1F BT HLAR
PE K. AFRLER R, FET-AITE Activin-A
AR ARG AL, AN RIS SRS R 2
TR Activin-A 75 22 R 2H 2140 i b LS5 4 6 H
ST RAEVER, TMEEEAE BB AR Z R A i 2 6L T
G PR KR Activin-A, [R)FEE JAE SV INER
M58 N RS P, B IR K & Activin-A, [HIE
MLYE Activin-A 7KV 57 £ 5 2% .

CRP &2 PERIER M, FE M4,
SUREIIE D S0 N k11 R 7 i R = 1 O
WURZRM =, AR Rab AR, 7E8U004 |
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SRR J5 AT R ST ) R, AT A W A Y
WA E RS AMA LIS BRA 05 . SRS, T840
RN AR IR, FEALAAR R IR G i At vp 47 3k B 22
fafe M, fFgE B Y, CRP @ H TGS 2h JF4R
PeFt, IF T 24~48h IR THE, SRR PRI 1~2 KR
BRI, (HR R K2 R s ek E s,
It CRP iR 45 B T 5 5 7 S5 A ke . a2 1)
TR R R R UG & B, CRP SR s ™ s
FERIAN R TG S IEAH DG AR as R Won, X HEAL
WEFFIEL . WRFFER TN CRP /KB Wi Tt
5 APACHE I, SOFA 11432 IEADC, Ui MEEAE
BT CRP AKSEI B 4T, H 5SS
ZER IR, JET-A MRS CRP K- W TS,
AN RIS ST s R 2R, UERH IS CRP KF-
BEWG M, 3FrE CRP 755 42 W4 it o [ st
WS H = A SE N F R AL, Rt s
PO T Wk EL RN B SR A0, R Rs i T
SHURGAFEE S, IME R, FEHUS M.

HMGBI1 & —FfdEdi s EN, T ZamT
Oy FFL B B . MR AEA LR, RS
M. TG A SR/ W AN T sh el gt sh i, i Ak
HMGBI 1] 254 Toll #3214k 2, Toll FEAZ 1K 4. 1
WIRE AL LA =Y SR B AZ AR, sl B
1S &A% ", DENG 45 " it iR
ST N 7R K MAE AR R % B K B HMGB1 43, H
Wi 25 SRR i) 0 S S B e B AR, P R i ah
HMGB1 ik Gefm il 2 iE g, Uil HMGB1 7F
WRAEAE &b R e R R TR AR N
YR, MREEAE LW vh HMGB1 35 B B4R T},
CD4'/CDS8" BRIk, FLBEE IS M mAs ik, $2
/s HMGBI #2615 1] 5 R IR 5 0E 2 4 i S e ik
ZEiL. REN 45 PO 5 Jie 3 i /Dy BRUI == 142 5 HMGBI
FEHURE & B/ N U A T ks, 4L il
1., ZEhfe M BT, 8 HMGB1 25 T ik
FHE RIS . AR R R, XTHRYL, WRERAE
0. e REPEAK T84 1M HMGBI1 7K V- 3% Wi 32 7T,
5 APACHE I, SOFA #F4r 2 IEF K, RHA K
JEMST RN E, 4 LRIERGE . s
HMGBI 454 M A S AL A K 7= ) 2 AR I T i iR Ak
P 2L IG AL R B, SRR -1 AR
T -x BN, R RAERBER N, bR AE
RN, NEBFREE, B Y.

VEC MW HZ LR, AERRET,
VEC B& R EAEYEH:, S5 URZ R LS,
AR 40 4D R 5 S Ak AT AR R S RRERE
A et JERL A A ) 2 R AR 405 TR 22 T G VEC
TR SZ AR, 75 VEC IR R R A,

A VEC S5 FIIRE, MM A N Bl 1,

LG RHAZ B D RERE R *, vWF 2 —Fh Lk

A, M, 2R, JERDIBRSE M N o

FERIE IR Z R A, AR FRRAS TN R i VEC

B HARME VRIS R, A U SRS A

M/h A ERFMEE, 24 VEC Z A5 H i vWF

D2 BRI PN B ML IR, PR LT vWF 3R

5 AT S WAL B P B 2 R BE . PEETERMANS

S DU R B, AR A A B I A i A

R 72 B K F WA, vWE ZKSF IR AR T,

St E AR M BUS A, SARMTIE PR &

HMLTE vWE KB o 1 ™ AR RN BiUS A

Rt 45ie—2, AU M vWEF K 5

AT S e B T RE R A1 DU AT O, B FTRE S vWF

A SRR M P VIO i, ZXALBEMINRE, SR

WHIREA A L AR A R ER, Activin-

A+CRP+HMGBI1+vWF #il il A~ K #il J5 9 AUC I

& K T APACHE II, SOFA ¥ 4. Activin-A,

CRP, HMGBI, vWF ST 9 F00 i W Bk 5

Kl Activin-A, CRP, HMGB1, vWF /KFr[& (L

APACHE I, SOFA 53 #till, J7 Al i 5 1%

UG o ASHEFE ] REAFTEDFTEREA A S Y[R,

e BT it B RIP TR AT A TR AT .
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