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W& - IRIRHFT

AP C3aR1 Je NET's #& ik /K F-%}
il o4 9 PP U IR 9w £%) 0 A 4L

FuL XIS kg

(FEMEARZWBEENILEEREE RS, LRGN 221002)

[{HE] BE WF9AMAE C3aZK 1 (complement-3a receptorl, C3aR1) K FpK: 41 o il /M R (neutrophil
extracellular traps, NETs) XFJEERAEPESE LA (sepsis-induced coagulopathy, SIC) WIGRIRFINMAE . Fik  AUbELE
YN 2022 4F 6 1 —2023 4F 6 J TR M BE R4 M m A M L3 B Be w2 B M FRUL 78 oM W X 42, ARG
KAESICH N SICHL (364]) FESICAL (4241) . HEPIALIGIRZERE . C3aR1 MINETs K-, 43HT SIC & AE M AHDE
HZE, W HZIREBRVEREIIZE (receiver operating characteristic curve, ROC f1£E) $F4ii C3aR1 A NETs % SIC #Y il
MZRE, &R SICHCRIMEN . HAEAZE (interleukin, IL) -6, IL-10, C3aR1 & NETs /K- T-3E SIC 21
(P<0.05), ZHZ logistic MIA/HT B8, C3aR1. NETs M IL-6 T} 5 SIC £ A YIHH G (P<0.05) ., ROC 4y
Frigsn, C3aR1IBEE NETs T SIC i M2 T AN 0.913 (P<0.05), @& C3aR1, IL-6 i FHEiA (P<0.05),
5 NETs (e F iR 25 5 BG4 0 (P>0.05) . 4518 SIC EULAMNA I C3aR1 K NETs Fik /K- i 2 Tt
. SRR SIC £ A BA RS MIGRM . [PEHRILEISRE, 2023, 25 (12): 1259-1264 ]
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Value of the expression levels of complement-3a receptor 1 and neutrophil
extracellular traps in predicting sepsis-induced coagulopathy

CAO Rui, LIU Kai-Xun, HU Dan, QI Gong-Jian. Department of Critical Care Medicine, Xuzhou Children's Hospital
Affiliated to Xuzhou Medical University, Xuzhou, Jiangsu 221002, China (Qi G-J, Email: qw6312@]163.com)

Abstract: Objective To investigate the clinical value of complement-3a receptor 1 (C3aR1) and neutrophil
extracellular traps (NETs) in predicting sepsis-induced coagulopathy (SIC). Methods A prospective study was
conducted among 78 children with sepsis who attended Xuzhou Children's Hospital Affiliated to Xuzhou Medical
University from June 2022 to June 2023. According to the presence or absence of SIC, they were divided into two
groups: SIC (n=36) and non-SIC (n=42) . The two groups were compared in terms of clinical data and the levels of
C3aR1 and NETs. The factors associated with the occurrence of SIC were analyzed. The receiver operating characteristic
(ROC) curve was used to evaluate the performance of C3aR1 and NETs in predicting SIC. Results Compared with the
non-SIC group, the SIC group had significantly higher levels of C-reactive protein, interleukin-6 (IL-6), interleukin-10,
C3aR1, and NETs (P<0.05). The multivaiate logistic regression analysis showed that the increases in C3aR1, NETs, and
IL-6 were closely associated with the occurrence of SIC (P<0.05). The ROC curve analysis showed that C3aR1
combined with NETs had an area under the curve (AUC) of 0.913 in predicting SIC (P<0.05), which was significantly
higher than the AUC of C3aR1 or IL-6 (P<0.05), while there was no significant difference in AUC between C3aR1
combined with NETs and NETs alone (P>0.05). Conclusions There are significant increases in the expression levels of
C3aR1 and NETs in the peripheral blood of children with SIC, and the expression levels of C3aR1 and NETs have a high
clinical value in predicting SIC. [Chinese Journal of Contemporary Pediatrics, 2023, 25(12): 1259-1264]

Key words: Sepsis; Sepsis-induced coagulopathy; Complement-3a receptorl; Neutrophil extracellular trap; Child
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RBERE &1 TR Y B 2R I 5 | S A 18 S A=
A A B D RERR AT, B LD RE R A R WL IT &
i, A IFEEIN ) RE RS I MEEIE AR L FE R ] f 1
= E BRI AR 244 (International Society
on Thrombosis and Haemostasis, ISTH) T 2017 4=4%
T BEEEIETEBE MK (sepsis-induced coagulopathy,
SIC) W5E SLIASWIbRIE, Ml PRI I K R3] SIC
PRALE TS . SIC R —FhE M, ©AHm
U5 AR 3l A7 AR i I Sk = e S PE SR A A2
PR RS LI 0 e A8 L& A= SIC Y AE b o
Y. BA T EERIEIRIE. MEEERE hEEL
e Z AL Hoad B S e RO B VARG o BiFE
7N, WREEAE PT BUVRECE L 4E N BE DM (disseminated
intravascular coagulation, DIC) B4 fA7E ] %4 C5b-
CO /K- w , HAMARBOE R 5 DIC 1Y Fil 5 AH
Je W kM C3a Z 4K 1 (complement-3a receptor 1,
C3aR1) NFEU"EHMFIE MG, S 5N K
PR AE R KA, BT C3aR1 S EEIL A A SCHE
G F AR T AR B IR B i A O A
iV kL 1 B B 20 375 d B (neutrophil extracellular
traps, NETs) 1N Fe RPN A —F8 ), o Bk
TR B R B S R A I 1, REEAE f8
NETs ZKF-5 B DIC & A HA —E M ™ 4RI,
M MGERE AR SCHE L D RERE ATy DICJS, 240 T
AT B, FEIBYT T E A AL, R, A
WAL IMARTE PL g DDA, BRITELAMH
1. C3aR1 HINETs K F-5F SIC A EL,  DAfH R
T g U FE L, SRIBORH I, 1) T e, T o5
P

1 #ZRSAFE

1.1 HRIFH

T A 32 B M I R R 2 B e s N L B =
2022 4F 6 H—2023 4F- 6 H Wih 1y 78 15 ik w8 4 £8 )L
RTINS GE . HAFRHE: (1) Fi6MHE 145
(2) F56 2015 4F h AR R0 A i) JLE MR
RyE Gtk sT) 230 L KR (201500 )
oL MERAE 2 Wb . HEBRBRAE: (1) B
TEAFAE MW R GEPIA |« TR I FR GE s B0 1 i g
s (2) ABEHT 6 H PN IR Bk .
PRAE s (3) AIFHAMGI R /N (platelet,
PLT) /098, sk H 2 PLT I 9 254
(4) ABEJa 24 h 838 1= o AE B 3 18] il 3796 97 5

(5) BILEEH NESRIBH . AOFFEE M EFR
U B RN LB B AR T 5 2 PP (2023-
05-73-H73), 2L AT i s A
1.2 44

R 18 2017 4F ISTH A 1 SIC 2 Wik =, 1
(1) PLT i} %k (100~150) x107L ic 1 4,
<100x 107L 3 2 45 (2) 1.2<[H Fr b fE 1k L {E
(international normalized ratio, INR) <1.41iC 1 43,
INR>1.419C 2 435 (3) JLE P 51 &% B & i ¥ 4
(pediatric  Sequential Organ Failure Assessment,
pSOFA) >2i224%, pSOFA=1iC 143, LA b 3T0iT
53 2124 9012 Wi SIC., e 78 Bk FEAE B L 2T N
SICZH (36f1) SAESICA (424).
1.3 HRE

W A B ILAEIE . M I R SRR
ABERF AT . ABERE L3 pSOFA, PLT 145 |
INR., £F4EE AR (fibrinogen, FIB) . FH 4NN ER
(interleukin, IL) 7K . C Jx W &K 4 (C-reactive
protein, CRP) MR
1.4 CB3aR1&NETsFRi&KkFil

ABE 2 h RSP R IKIAL 2 mLL - EDTA $i5E
Hrh, B0 10 min (3500 v/min), $FEECEIER,
—80CARMRIARAF o SR HIMFIBC G732 M B2 G Iff ¢ A
A C3aR1 & NETs 1Ak, &P 20 min J,
] R AR A AR UCIAKEAS | ARifedh . AEYI R ST
&k, EIELI3TCWH 1 h, BEEBEYER3I K,
fiff 4 &9 TAER, LA 37°CHEHE 30 min, MR SIK,
K, LA3TCHER 15 min, WU F AR AR N2 -
W, DAREFRAAE 450 nm PR M@ OB, 1A
FEAURIE . 150 & VISR A YRR BRA R4
H, %R & C3aR1 M 2 5 [F R 0.15~10 ng/mL,
NETs il & 5 il A7 0.625~40 ng/ml.
1.5 HitESH

K HISPSS 25.0 Geit=r 8 Mt A Bedls o b . 31
ORI (oA gkEl) (M (0, Q) ]
RN, HIE] bR H Mann-Whitney UK. 114K
BORER HIWIECFI B 733 (%) ik, ZHIA HAECR
RHKH . RAZMNE logistic 81T 43 #r i £ 5 SIC
KRG R ER . 2l 32X F R et 2
(receiver operating characteristic curve, ROC ] £% )
5y M C3aR1, NETs %J SIC B9 #0004 {6, R
MedCale 20.1.0 K 74 X} 4% 48 t5 fh 8 F 0 FL (area
under the cure, AUC) #H47 ZK55 ., P<0.05 WA
it E L
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2 R AR . ABEM 03 pSOFA P43 #5225 4 T8
GuitsEE L (P>0.05), W1,
21 FWAHAELZEMLEER
P LRI | MRS BRI . A

F1 FMABRLZABILER

S| [ SIC 4 (n=42) SIC 4 (n=36) Zl*{H Pf&
WY [MQ,, Q). 2] 4.42(2.98, 6.92) 5.63(3.08, 10.09) -1.088 0.277
PRI (B, Bil) 24/18 17/19 0.765 0.382
PR G [171](%)]
-l S SR 24(57) 18(50) 0.398 0.528
PR A 28 2R G R 5(12) 7(19) 0.847 0.358
[FRR e 2(5) 5(14) 1.977 0.160
B R ER L U 4(10) 13) 1.470 0.225
HoAty 7(17) 5(14) 0.115 0.735
ABEIHAIR [M(Q,, Qy), C] 39.5(39.0, 39.7) 39.3(38.8, 39.5) -1.759 0.079
ABERHLER [M(Q,, Qy), YK/min] 160.5(150.0, 181.0) 161.5(153.5, 171.0) -0.060 0.925
pSOFA [M(Q,, Q,). 5+] 6(3, 8) 6(4,9) -0.636 0.525

W [SIC] MeRRREMEREING: [pSOFA] JLFEFF BTASTT $E08TAY .

2.2 WAHALIGEHIBILE (P<0.05)., PHZHHEJLFIB. IL-2 X IL-4 /K i 24
SIC4# JLINR. CRP. IL-6. IL-10. C3aR1 K SISt #E X (P>0.05), W2,

NETs 7K FIESIC 2H, PLT 40K T 3E SIC 4H

®2 MATHEHEWE (M (0. 0) ]

i H JESIC 4l (n=42) SIC 4 (n=36) VA1 Pl
INR 1.08(1.01, 1.16) 1.45(1.26, 1.73) -5.900 <0.001
PLT 4 (x 10°/1) 246.50(189.50, 337.25) 96.00(63.13, 174.00) -5.057 <0.001
FIB (z/L) 3.34(2.51,4.53) 2.64(1.69, 3.54) -1.869 0.062
CRP (mg/L) 20.86(8.69, 44.43) 60.15(20.72, 145.89) -2.897 0.004
IL-2 (pg/mL) 2.60(1.68, 4.68) 3.75(2.33, 6.15) -1.599 0.110
1L-4 (pg/mL) 3.90(2.23,5.73) 4.8(3.25,6.93) -1.895 0.058
IL-6 (pg/mL) 21.00(9.58, 58.80) 315.90(21.78, 2 847.35) -3.939 <0.001
IL-10 (pg/mL) 10.90(6.15, 24.03) 28.10(9.73, 133.15) -2.922 0.003
C3aR1 (ng/mL) 2.67(1.44,3.99) 6.99(3.97, 8.11) -4.235 <0.001
NETs (ng/mL) 5.73(4.15, 7.96) 18.03(10.11, 31.13) -5.603 <0.001

TE: [SIC] MeRpIEPEBEmp; [INR] EPRbMEM LI [PLT] MM [FIB] £R4ed A [CRP] CRIEM; [IL] H4IEN R
[C3aR1] #MAC3a3Z/K 15 [NETs] bk oM

2.3 M SIC % & 1Y% E = logistic B34 47 K 1L-6 Jt 15 5 SIC & A4 % Y) A & (P<0.05)

29 A\ CRP, 11-6. IL-10. C3aR1 % NETs #1T L3,
Z [H 2 logistic M H 4381, 4538 B/R C3aR1. NETs
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BTN T B SE Waldy? P OR 95%CI

CRP LA 0.012 0.007 3.325 0.068 1.012 0.999~1.025
IL-6 LRI 0.001 0.001 4204 0.040 1.001 1.000~1.002
IL-10 LRI 0.008 0.010 0.658 0.417 1.008 0.988~1.029
C3aR1 LRI 0.554 0.181 9.429 0.002 1.741 1.222~2.480
NETs LRI B 0.201 0.054 13.626 <0.001 1.222 1.099~1.360

e [SIC] FREEAE ML ;

2.4 ROCHiZ&oth

C3aR1. NETs J I1-6 Tl SIC % A= AUCAE 5>
4 0.779. 0.870 F110.760 (P<0.05)., 4 C3aR1 HL
T AERRIBTE 4.866 ng/mLI, AR 4350
72.2% F181.0%; 4 NETs B {: AW 8.650 ng/mL
B, AR R S R 83.3% ;>4 1L-6 HURAE#K
Wi {E 57.800 pe/mL B, R B RN Ry 5 B 43 i oA

[CRP] CRBIEH; [IL] AMMAR; [C3aR1] FMEC3asZiA 15 [NETs] Hrbian s zim .

72.2% f176.2%. C3aR1HkA NETs Hiill SIC i AUC
90913, R HE N 833%, H¢ RN 952%.
C3aR1 4 NETs #iljll SIC /) AUC %5 T C3aR 1., 1L-6
1) AUC (43 91 Z=2.039, P=0.041; Z=2.791, P=
0.006), 5 NETs AUC L ZF G4 (7=
1.733, P=0.083)., W.¥4.

%4 C3aR1. NETs X IL-6 il SIC By ROC Hi £k 4> 1

AR AUC LPEFERL IR AERWTE RIYPE PRSI PfH
C3aR1 0.779* 0.532 4.866 0.722 0.810 <0.001
NETs 0.870 0.666 8.650 0.833 0.833 <0.001
IL-6 0.760" 0.484 57.800 0.722 0.762 <0.001
C3aR1#k4 NETs 0.913 0.785 - 0.833 0.952 <0.001

T [SIC] MEBREMEBENRG ; [C3aR1] AMAC3aZ A 15 [NETs] PRI sMERM s [1L-6] HANAR-6. ak 5 C3aR1 kG

NETs [b#, P<0.05.

3 itig

SIC 2 MeRERE F 3 1Y WO A, 43 i L]
W J R DIC, e 25 B0 2 E 4% 52 0 B 5T
T2 SICHY AWRHLERIE %, BRI RS ZERL S R
iE S FMAS R G0 S T ARG Y R
Eeim ZE LA B, H s = L 00 i
R A s s Rk, SR SIC
KA Y ErR bR B G IRNME

RAEMBERER, HHEER (C3afiC5a) KiE
BT 2 B BURAE K SN e i, S sE I Yy gl
TR DC Y FERAE RO R, C3aR1 S5%b
R C3ai 4, lid PLC-PKC {5 S50 %5 | E 40
ML ES TR A, RN, 15 S i b i R
RS R A, A S AR P R A A A
fRVEMAETE B 5, I C3aR 1 ) 36k 5 SIC Y
KB —E X FR . NETs S Hrkn 4 42 57 3%
J&i T8 BRI L AR S5 4 1 Varja 88 Y GE 52,
NETs J 40 43 vl B 452 5 I sER I8 it ez i

B A AR LR, AR B 20 2
T JOTE ) B R R A IR A AR
Pieterse % "' &I, MEFEAEH NETs o B 7= 4= 7] B
T ECA R TP N B UM . B AHET NETs 78
SIC I kA e e i BT . A 9E 3210 L
B, WORF pSOFA &35, 1P e 24T £ LAY PR
JUE AR RN B E AL

AWFFEH, SIC 2H C3aR1 F1 NETs 7K F & T3E
SIC#H, Z % logistic [A1J453#Hr 7R C3aR1. NETs
5 SIC Hy &A% VI . Propson 55 2V F 5T IE S,
PN 2 2 L P G Y C3a-C3aR 1 {5 57 S 0T DL [ ik
SRR I 1 o 1 o o e e W S 8
hin, R4 AT C3aR 1 [ iR 2 5K 1T R o A iF i 4%
INRERY RAERLAE , SECSICHI K 4= . Sauter 25 ' Hf
FEPTETERSIKE T, C3aR1 £k 5 AR G
Ak, PLT 2 1H B8 75 11 TIb/I11a 52 1 it 2% 55 52 5 1 AR
K, C3aR13#1d P75 Ras FHOCHER 1 1h A3 2 1L
RGBT o 2 v [R) A A 7 2ok A A RE S i
SR, 5 C3aR1 AT BEIE A S PLT i B G
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b BTG S IR TR SR O B AR A S i, 3
SIC KA RYRK: . Abrams %5 ™ BF5E & B, DIC
M35 ) NETs B i e 2 5 TR DIC 23, AR0F
FRLE R 5 7 MFF . Alsabani 28 2 5@ I sh ) SC 86 5.
A CXC Bk T 32 44 172 92 NETs (1 4= g nT
DARAR e 808 /N BRI A8 D RE B A i & 2E o k]
UL NETs 33 B BB nT S 3008 ) Je i, e i PLT
RAEFRIEMATERL, BN SIC &AL AU .

HE—22 6 ROC £ 1FAl C3aR1, NETs K 1L-
6 % SIC [ FMANE, 255 R C3aR1 BKA NETs il
W SIC B #r {4 55 T C3aR1 5 IL-6 o4&, 5
NETs BB EA 2 . B s > R IL-6 78
Touil Jie B E I A& BE 1L 1) e B AR Y AUC 2 0716,
HAFRE R 87.5%, AWFFLERSGZ AL Grfk%
S PO RN, NETs AHICAR R4 P00 e 0 AH ¢
eI P RERERS B AUC 1] 34 0.97, ARIFFTER S5
FAAT, YIHR7R NETs 76 1000 e 50 I 2 A6 1l 1k
I E A . AR 2 SIC 2 Wibr i,
Yamakawa 55 ' fF 57 3% B STC FH 488 e 5 AH O B 1L
TREREAT A 25 45 S MEEE R PTEERYT

28 TR, SIC  C3aR1 K NETs #2335 7K F i
FHE, K C3aR1 & NETs 7K X3 il SIC % 4=
A EEIG RN E . ASWFIEAE R — I O A
PERESY, HEARRECRW, AR KA

= W

Ejﬁ%ﬁ%o

A BARER . AL F N REEA R
X%

(& % x #]
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