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Syndecan-1.sST2 18 #3552 MBI PR 7 £ B e R B AR TR fG 18 IR 2 [ OR (95% CT) = 2.059 (1.220 ~3.475) .2.234
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[ Abstract] Objective To investigate the relationship between serum proprotein convertase subtilisin/kexin type 9
(PCSKD9), Syndecan-1, soluble suppression of tumorigenicity-2 (sST2) and the condition of patients with traumatic shock and
infection, and their impact on prognosis. Methods Totally 95 patients with traumatic shock and infection admitted to the
Emergency Department of Central Theater General Hospital were included and labeled as infection group. The patients' condi-
tion was evaluated using the APACHE- Il scale and grouped into mild, moderate, and severe subgroup (1=>54) and (n=41).
Complying with the 28-day prognosis after admission, the patients were included into the survival group ( 7=64) and the death
group (n=31). Meantime, another 95 patients with simple traumatic shock were labeled as control group. ELISA method was
used to detect serum PCSK9, Syndecan-1, and sST2. Multiple logistic regression model was used to analyze the factors that af-
fected prognosis. ROC curve was used to analyze the prognostic value of serum PCSK9, Syndecan-1, and sST2. Results For
the control group, the infection group showed clearly upregulated serum PCSK9, Syndecan-1, and sST2 ( #/P=23.438/<0.001,
17.338/<0.001, 16.641/<0.001). For the mild and moderate groups, the severe group had clearly higher serum PCSK9, Synde-
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can-1, and sST2 (/P=7.211/<0.001, 7.756/<0.001, 6.819/<0.001). For the survival group, the death group had clearly higher
lymphocyte counts, serum PCSK9, Syndecan-1, and sST2 ( #/P=6.079/<0.001, 7.012/<0.001, 6.682/<0.001, 6.523/<0.001). The
high expression of PCSK9, Syndecan-1, and sST2 was a risk factor for mortality[ OR(95% )CI=2.059 (1.220-3.475), 2.234
(1.212-4.118), 1.957 (1.338-2.862)]. The serum levels of PCSK9, Syndecan-1 and sST2 and the AUC predicted by the prog-
nosis of patients with traumatic shock and infection were 0.823, 0.817, 0.821 and 0.939, respectively, and the AUC predicted
by the three combined was better than that predicted by the three patients alone (Z/P=2.803/0.005, 2.450/0.014, 2.444/0.015).
Conclusion The PCSK9, Syndecan-1, and sST2 are upregulated in serum of patients with traumatic shock and infection. The

three factors are closely related to the severity of condition and are important factors affecting the prognosis. The combined de-
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tection can effectively improve the evaluation value for prognosis.
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EREE, FE A 5 LB 5 H R 9 (proprotein
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RECVPAE T (APACHE I ) 36" PPAl B H 9 15, 43
FErh BEVAH (n=54) FIE WA (n=41) ; A BE
28 dTUSTEBL, 53 HAFE WAL (n=64) FIFET- WL (n=
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Tab.1 Comparison of clinical data between the non-infected group

and the infected group

WA a(ﬁigﬁi (}Efi"n;sﬂ) X/ufd PAE
PRI %) ] J 58(61.05)  52(54.74) 0.777 0.378
4 37(38.95)  43(45.26)
SEWE (225, %) 43.09£10.12 41.1629.25 1372 0.172
BMI(x4s,kg/m?) 23.06+3.44 23.97+3.71 1.753 0.081
WEPRI S [ 41 (%) ] 13(13.68)  22(23.16) 2.837 0.092
W AR [ (%) ] 17(17.89)  25(26.32) 1.956 0.162
FIGIEG G 2 [ (%) ] 8(8.42)  13(13.68) 1338 0.247
RFEZEABEET ] (%2s,h)  2.98+0.91  3.22+1.04 1.693 0.092
RFEA B (%) ] 1.717  0.190
I~1 56(58.95)  47(49.47)
-~V 39(41.05)  48(50.53)
AR (%) ] 0.765 0.382
lifs 49(51.58)  55(57.89)
Higs 46(48.42)  40(42.11)

1.2 FROIEREbRAE (1) N ASRHE . OFF & B0 EIR
SOHUEGL A DG WibR i s QI =18 & BIE IR
FORERE  (2) HEBRARE Ok i S & i T g i 5
A bR B B2 AR >24 h; D ABE 3 d
WIET; @ 3 il B | Be 1 SE RR IR L5 918147 ©
O JFEASE T H
1.3 W bR 577k
1.3.1 Iy H RS 2 . B A W58 6 2 6 ABE 2 h N2k
LT KL 5 ml, B 2 ml MURAEAS, LG ] 728 Al 4
A 3 20 M43 BT A ( ADVIA® 21201 ) 46 W0 H k7 2 fity
AR QR N 0y e N (WA N TR A s G S ) N S R S
3 ml IR AEA A HFEBR A B LHL(ST 16) B L
10 min(3 000 r/min) , Y& 3, —80°C PRAEFFIN
1.3.2  [fiL{4 PCSK9  Syndecan-1sST2 7K-F4 il . B |
IRIMAE, R A ELISA 3460 1 7% PCSK9 | Syndecan-1
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sST2 7K F, il 7 & fff HI A PCSK9 ( 3% % 4 ),
97045ES96) . A\ Syndecan-1( abcam,ab47352) | A\ sST2
(VISR JL18366-96T) . 4k 125 & U6 5454
it FHBEER G B A ( Multiskan GO) 23X 450 nm <
AETRCAE (OD 18 ) o THER AR HE & FRE i &2 L 1 SF- 3
oD ff, I 25 FHFL I T3 OD {EAE AL e OD fA,
221 b v i £, 318 1M 35 PCSK9 | Syndecan-1 ., sST2
Ko

1.4 GEib=#rik SR SPSS 23.0 BG4 Bk
o FFEIESA TR FOR DL 225 2R ,2 4L 10
BER AT A ¢ K95 5 THECRORE LUIER #8181 (% )
o, BRI R R R Logistic [ H AR 7 2347
S A TS R 2R el 5208 TAEFRAE (ROC) i
ZETTHT I PCSK9  Syndecan-1,sST2 7K Tl A 25 i
JEHE, P<0.05 HZESAGI¥EX,

2 8% B

2.1 2 #HIMm¥E PCSK9 Syndecan-1.,sST2 /K- Heds &
Yu4H Il 7 PCSK9  Syndecan-1,sST2 K5 T JC B YL 4
(P<0.01),#E 2,

2.2 A [E] 9 1 AR A A5 1 R e pE Bk e R I
PCSK9 Syndecan-1, sST2 KA A TE
PCSK9 Syndecan-1, sST2 /K& T8 B 4 (P<
0.01), W53,

T2 TGS I e 41 B0 4 1 PR S AR LT PCSK9
Syndecan-1.sST2 /K- L#E (s, pg/L)

Tab.2  Comparison of serum PCSK9, Syndecan-1, and sST2

levels between non infected and infected traumatic

shock patients

A 1%k PCSK9 Syndecan-1 sST2
eIk 95 2.17+0.42 55.98+11.39 8.74x1.51
SRR 95 5.25+1.21 94.67+18.53 13.61£2.42
(18 23.438 17.338 16.641
P{E <0.001 <0.001 <0.001

F 3 AFHRE QG MR TR B I PCSK9 |, Syndecan-

1.sST2 KFEHEE (a5, pe/L)
Tab.3  Comparison of serum PCSK9, Syndecan-1, and sST2
levels in patients with traumatic shock and infection of

different conditions

4 5l %k PCSK9 Syndecan-1 sST2
BRPETH 54 4.51+1.08 82.12+16.22 12.1622.17
HEW4 41 6.23£1.24  111.21£20.34 15.52+2.63
18 7.211 7.756 6.819
P1{E <0.001 <0.001 <0.001

2.3 AU B R  fER G fR I IR/ B AIE
2 A | A2 B N | B O ) || R A (O C N
Syndecan-1 sST2 7KV TAEIE WAL (P<0.01) 52 40
HA R A 25 7RG 2 53 L (P>0.05) , L& 4,

R4 ARG RO E ARG I PR/ i BRI LA

Tab.4 Comparison of clinical/pathological characteristics of patients with traumatic shock and infection with different prognoses

moH G (n=64) BT (n=31) X2/t 8 P
PER (%) ] il 37(57.81) 15(48.39) 0.749 0.387
g 27(42.19) 16(51.61)
AR (x5, %) 40.77+8.86 43.37+7.04 1.429 0.156
BMI(z+s,kg/m?) 23.47+3.52 24.86+4.13 1.704 0.092
L2#(x£s, Y/ min) 108.35+11.46 103.67+10.59 1.912 0.059
Wi He (x+s , mmHg) 112.64+13.57 117.69+14.38 1.668 0.099
AT KT (R+s, mmHg) 69.97+9.86 66.28+7.24 1.854 0.067
AR E (%) ] ESHE N 27(42.19) 15(48.39) 0.167 0.983
BN V& 13(20.31) 7(22.58)
B 15 16(25.00) 6(19.35)
HoAth, 8(12.50) 3(9.68)
G (%) ] >6 h 37(57.81) 19(61.29) 0.104 0.747
<6h 27(42.19) 12(38.71)
B ISR B (%) ] 19(29.69) 11(35.48) 0.325 0.569
i/ MRITEL (%5, %x10° /1) 201.34+51.68 191.37+45.32 0.916 0.362
FI AR5 (xs, x10° /1) 19.17£5.36 16.94+4.95 1.948 0.054
PR AR (225, x10° /1) 18.57+5.16 16.51+4.68 1.879 0.063
R ELAN 2 (s, X 10° /1) 1.75+0.42 2.38+0.57 6.079 <0.001
PCSK9(#4s, ng/L) 4.64+1.15 6.52+1.37 7.012 <0.001
Syndecan-1(xs, pg/L) 85.67+16.75 113.25+22.67 6.682 <0.001
sST2(x+s, ug/L) 12.51+2.14 15.87+2.75 6.523 <0.001
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2.4 ZHER Logistic [ 73047 52 10 1 05 1 R vg kg
BETGRZE DA TER e g B 2 T
HRAE (WA JE 17 B HR<07), L kg
P<0.05 Wi H (L& JFENRA) B E S, # T2
I Z Logistic 7 )3 43 Hr, 45 3 B /5. PCSK9 &,
Syndecan-1 5 \sST2 &2 B AR s B gL R B SE T
HIFERE R (P<0.05) , L& 5,

x5 ZHEK Logistic A5 475 M 61 4 1 R 58 s 185 Tl
IETiNIEES

Tab.5 Multivariate Logistic regression analysis of factors affecting

the prognosis of patients with traumatic shock and infection

A AR B1i SEH Waldfi P ORfH  95%CI
IR0 0.986 0.528  3.489  0.062 2.681 0.952~7.546

PCSK9 & 0.722 0.267 17.317  0.007 2.059 1.220~3.475
Syndecan-1 {5 0.804 0.312 6.637  0.010 2.234 1.212~4.118
sST2 = 0.671 0.194 11.978  0.001 1.957 1.338~2.862

2.5 IfiL¥E PCSK9 Syndecan-1,sST2 7K 61 455 K
TP G B S N E S BT 25l v PCSK9,
Syndecan-1.sST2 7K1 £ 3% 5 1) ROC #hZE, Ifit
Both 26 F | A (AUC), 45 SR B R Il W PCSK9,
Syndecan-1,sST2 7K K =2 A A A 45 AR s £ Je%
PHRABUSHY AUC 43904 0.823.0.817 ,0.821,0.939, =
FHECE TR AUC LT =& A T (Z/P = 2.803/
0.005 .2.450/0.014 2.444/0.015) , L3 6 K 1,

R 6 ILiE PCSK9 Syndecan-1,sST2 7K X G145 1 K 78 1 e
SF U 590 8

Tab.6  The predictive value of serum PCSK9, Syndecan-1, and

sST2 levels for the prognosis of patients with traumatic

shock and infection

— W » Yuden
g b AUC 95%CI JRGRE R »
S */T (ug/L) o EB’I E #TJIE *ﬁﬁl
PCSK9 5.57  0.823 0.735~0.911 0.774 0.828 0.602

Syndecan-1  101.38 0.817 0.709~0.924 0.710 0.906 0.616

sST2 1412 0.821 0.715~0.926 0.774 0.875 0.649
—“HBE 0.939 0.875~1.000 0.968 0.859 0.827
3 % i

OIS R Y SR PLRCIR A R4 B S vk S 25 Bk
] B B AN TR 7 AT AN B, it —
L FERIHEARTE, s #HFET Y AR
F™ L B U FRAR DL 2 — o T A2 AR, S M BIL ]
BoR JEFEUTEQRF ST E R R
SR PR LB DI A0 | A TR ST JET
U et — 20 B iy | B It PA R 9 SR P B oy A

B 1 IfiL5 PCSK9 Syndecan-1,sST2 7K - I 1) 455 1 A 7 A
QeF TR 19 ROC 2L

Fig.1 ROC curve for predicting the prognosis of patients with

traumatic shock and infection based on serum PCSK9,

Syndecan-1, and sST2 levels

AR TFRN R e B A7 o T HI,
ARWFFAR TS5 B PR OB BB ARG A Wb ok
Yy, o A A I TP AN R G R E  AE T KU A
WeHli

kB 22 148 26 B, PCSK9 2 55 TR IR L 1 R
AL, LA K A = X6 A TR % (2 2 D o A AR g
PEARTE ) 1 R0 A5 Muzammil 580 F 58 2 B
PCSK9 25 Tk B Yo 1) & & , JHa 3 1 o) HLAth 22 14
Rk ARy 22 P ok A, 0 9 v L1 2 A | I AR M R
IO EEER G TN AE HH ) G G A s R s B
PCSK9 1] L BH 1 5 B FV U L i i g, ARF 5
KB, BRSO B LT PCSKO /K- i 3 1
VA, ELBE & s i B | L R s R g A |, BOR
PCSK9 58 YLAH B (1) & e % VI AH 5, PCSK9 1= 3%
IS AT RETE SR Y Ko Mtk g v R RO AR, A BT DR
K, PCSK9 5 0 [ B AR 1 25 U1 AH G, 78 Jk 4 1 (]
PCSKO 3538 fin AT B ot H [ WA 5 ik 42 72 A A
i), PE— 25 B L e R T, S BT 20 T s 2 Jak e
(0 G0 PRI BRAE A SR 4895 PCSKO FE i3
BE P TS M B0, SET B PCSK9 7K i T 4B
FERBE A5 PCSKO 23k & Tl S, M i FR 4 28 d
H AR 2 A, PCSKO 2 5 1) HB 3 T s 1 o 22
., HED PCSKO TR e AiE B 28 d TS (4K
W o AWFIE LB, ST PCSK9 /KK 3 i, H:
IR B E LT fE R R R, 5 D AR
—F, JE—2 T PCSKO XA 453 P IR o ff R e s
UG IS & 0, PCSK9 Fili 5.2 15 i AUC Ky



- 836 - BEMENG A 2025 4F 7 A 24 B4 7 Chin J Diffic and Compl Cas, July 2025, Vol.24,No.7

0.823, fUEREE Sl 0.774 R 55k 0.828 , 78 PCSK9 7K
AT RE A IO B PR s A R TR AT TE AR W bR
Yy, 4 PCSK9 ik rl fEA B T HGEEHUS

Syndecan-1 J& ¥ 2 [ fif 1 FUE Fa b, 3R GA 5 A1
Dt N B A8 A5G, TEMEFEAE O LB 1 2 4 B D fig
WAL I, COVID-19 25 B G B Hh A7 15 — 7E f
H", Syndecan-1 8% UF B 5 22 Ff 48 4 41 g [+ #01
B8 A= BE A7 AH G A AL 22 A B O, A BFSE A,
Syndecan-1 ] BE/2 A 1 B E SE T I Z AL R &=, H
KT 5 AR AR AR R AR 25 AR OG , T R M ) 8
Q™ ERR R A R AR Piotd 45 WS
RIS PR e B b e T A A SR I K b
Syndecan-1 & i 4 1 , Syndecan-1 7£ — & F2 & [ fig
SETE A 90 d AA7 R, HED Syndecan-1 7] fiE 5 4
PR s g S A Rtk J s UIAROG T 2 KB
AT PR, H SR LS Syndecan-1 K5 TR
R HFUSSET- B4 Syndecan-1 /K- & T A 17 &
Ho o U, R E R T BON BB,
Syndecan-1 M 1 5 [ 4 J 25 11 1l 040 1 FH 56 V% 1) 441 i J)
FEL R 58 v, 989 P R B BB . Qian SETT 4RI
Syndecan-1 3l 25748 Ak I I A HAE e 5 Hh m9 15 24OH
KB, Syndecan-1 7K S8ARM A A A0 Bm 1
FEL KT B hinta R W 25 R85 2% | Syndecan-1 7K
B A NS RE S, A5 & B, Syndecan-
1RG22 A B T T fE B R
Syndecan-1 Tl 81 15 P4 PR 5 A 8% e 35 T J5 1 AUC
47 0.817, #2754 Syndecan-1 JK T 101,38 pne/L
i, B 28 d NAET KU B

sST2 J& ST2 VAT AR, J2 TL-1 8 50 1 A
B, AT RA3E A 2 M B I VIR £ 4EAL RIBORE I, 2 M e
FIL 3 08 (T4 UG AE bR )™ . Omland 4512
5T & B, sST2 k¥ 55 SARS-CoV-2 9 8 ILAE MK S i
i e 9 M S LG I A8 A= W0 o 5 T A O, R 2k
sST2 5599 ™ B T2 J8 22 [8) 4778 5 K 19 SCHK , 7T BE 2
COVID-19 HAT 7 BRI EDbR i) . ABEFE A BE, sST2
TEAQN PR e PR 3 L h R Rk, JF 2 S
PR AR . 3BT A PR R R LT L
W IL-33 IR, 5 ST2 Z KRG G254 i
T HIME R TR 2 S e i . Battista 551 PPAR
sST2 X BEAUMETEAE B 2 W PE AR K B, sST2 12K ik
BEAE YRURREE A 0.710 ,F7 57 B2 0.906 , S22 W 212t
JREAE YA RCE bR 9, H. sST2 B 30 d #1190 d
i PERBRERE R  BAENTE 30 d 190 d 2 HFET-H 11
MSE I R -, A A IR, sST2 1 3K 2 52 e B 4

PER U ARG B F TS 28 d SET- kST fE R R %, AL
sST2 HWil & W5 A9 AUC y 0.821, WAL R AE AR 5 .
SR, AN PER SO AR IS i AL 52 A, FR—prai
TG VA ERPEAFAEAS 1 | 248 bn R 330 DU 78 61 3 1k
N3 T e T AT s = = A S O K T
PCSK9 ,Syndecan-1,sST2 1 2 & V£ K2 i | 9 Kz 461 473 Fl
BV T Y OCHE I, 70 P Pk R v A ER e 1) g B A=
PSR PR REAEE B VIR, = AT REAEAE BRI A8,
R AL R/ PR FAM  FEH PR SE . AT
TR X T B VA A K B, K G TR AR
S AUC 24 0.939, 8 E N 0.968, /& T =3 5l
T, $27R 1ML PCSK9 | Syndecan-1,sST2 BeA K il A
BT e GO PR 5 e e B 3 1 L2 e AR
JE 53 2 TS T () HER P
4 & #
gi TR, B R R v R R g R L R

PCSK9 Syndecan-1.sST2 ik i, =& 5B H WK 1E
FRBEBYIAAC &5 M S5 3 TS A F 2 R 3R kil
AT DA S8 R 6 R S R IPA AN B, AR R B
PEIR b A R R85 B 1 R T B TS PP AL SR 2 2%
SR, ASBIESE Sy B AN B, 8 o e A5 38 1
FERE R ABAEAS AR XS B/, 45 R W] REATI SR A A — L
Tfes | Jo 24 58 35 156 7 58, JT e 22 b ST e Tk 45
R IR =B e b i BARVE AL
F 28 28 i Ve 7 B IO 5 vh e
EE Ek A A

Foede FEHARGY T ) RS L R SRR 1 A iR
WFFE D7 58 PSR ; 48 S B0 72, HOal Wi |, 70 pr
B AE 06 5% . HEAT SCRRJRA 5 48 R R TS SCHE Y, R E i
S AR R FOR SC B TTIRSC IR SCA
BN
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