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(=] BrY  CIGPEEEINAS (trauma-induced coagulopathy, TIC ) #4-fii F R . B 5 -S4
( prothrombin complex concentrate, PCC ) 74K TIC AT H RS, Fix  RAHBEPEL
FEOMHT 2021 4E 1 H 2 12 A WA 11 REBIGARY TIC BEMIIGRYOR, EIEAGEE | Ui
MAEIRTT (& PCC ). ABEMK 24 h JGKESSA8FR , IGYT IR PR BUS SO0 (HBels s . AEBERTE )
&, R4 TIC A ZA M PCC IRYF /3 M AL PCC 21, IFFI FH - PEDC AL Jy 422 B8 1.1 VL,
WA R FRIVL ] 25 53 . SRT BN B Z [N % Logistic [A1H2047 . ROC #1Z40#r TIC BFH TG
HIR 2, 258 349 ] TIC M 4 i) P VU BC S 0k HE PCC 4 K #4145 103 Bl BRI 4%
Mz, PCC U5 ¥ MAZ MRS . P, #Pref Bk iE4 ( Glasgow Coma Scale, GCS ). fif)i
PEE PR AtEA R SRR BOIR BTy . SEREEOG . BERTE ] . BRI S SRR
it CIEHEPEZGY . A5 . AR HRRMEAULRAZTAR ) ZZERE LG4 (¥ P>0.05).
S MAIA L, PCC 41 24 h (4NN T4, FLER . %5 1M i SRS ) A0 (5] B v £k LU A (international
normalized ratio, INR ) #7%¢Ik ( #4 P<0.05 ) ; Tl ML 21 &5 A Al pH (EH 3% 5 (3 P<0.05) 5 fEBEIT
] (13 dvs. 15d) B (P<0.05) ; HPNLAHZ I Bl A2 R e giit2# L (P=0.308 ). ZHZH
Logistic [AIJH53 47 & L : 4F % (>68 % ). GCS ¥4 (<543 ). IMHKLFAEME 5 (fibrinogen, FIB) (24
hJ&, <2.04 g/L) FIINR (24 h )5, >1.455) R TIC B WU M fER HE, AUC 4351k
0.632, 0.702. 0.733. 0.752. £ TIC FH L PCCIAIT W Y IEERININAE . HijaABemfa] 5 455 .
GCS 4. 24 h J5H) FIB K INR 540 TIC BZIGRRIUG, B8R0

(kR ] SIS ; BEMEERE A ; 10 TRCk

ELWHE : WiLARHIT “RESUE +X7 PFEZOCHH (2024C03186 ) 5 FIZK B 2545w
N AT - WA I (GZY-Z1-KJ-24030 )

DOI: 10.3760/cma.j.issn.1671-0282.2025.01.011

Efficacy and prognostic analysis of prothrombin complex concentrate in 349 patients with trauma-
induced coagulopathy

Ma Xianhui, Kang Yangbo, Yang Qi, Ding Hongbo, Shen Jiasheng, Xu Yong'an

Department of Emergency Medicine, The Second Affiliated Hospital, Zhejiang University School of
Medicine; Key Laboratory of Severe Burn and Trauma Treatment and Emergency Rescue in Zhejiang
Province,; Zhejiang Province Clinical Research Center for Critical lllness, Hangzhou 310009, China
Corresponding author: Xu Yong'an, Email: xuyongan2000@zju.edu.cn

[ Abstract ] Objective Efficacy of prothrombin complex concentration (PCC) and analysis
of prognostic factors in patients with traumatic trauma-induced coagulopathy (TIC). Methods A
retrospective study was conducted on patients with TIC admitted to 11 hospitals from January to
December 2021. The data included baseline characteristics, injury information, blood product transfusions
(including PCC treatment), laboratory examination at admission and 24 hour-after admission, treatment

measure, pre-hospitalization time, and clinical outcomes (improvement at discharge, length of hospital
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stay). The patients were divided into a conventional group and a PCC group according to whether they
were treated with PCC. Propensity score matching method was used to match the patients at a 1:1 ratio,
and the differences in different indicators between the groups were compared. Univariate and multivariate
logistic regression analyses were performed to identify prognostic factors for TIC patients. Results ~ After
propensity score matching, 103 patients were identified in both the PCC and conventional groups.
Univariate logistic regression analysis revealed no significant differences in age, gender, Glasgow Coma
Scale (GCS) score, injury severity score, acute physiology and chronic health evaluation score, underlying
diseases, pre-hospitalization time, injury type and site, and treatment measure (use of vasoactive drugs,
calcium agents, tranexamic acid, and emergency surgery) between the two groups (all P>0.05). Compared
with the conventional group, the PCC group exhibited lower 24-hour white blood cell counts, lactate
level, prothrombin time, and international normalized ratio (INR) (all P<0.05), whereas hemoglobin level
and pH value were higher (both P<0.05). The PCC group also had a shorter hospital stay (13 d vs. 15 d,
P<0.05). However, there was no significant difference in the rate of improvement at discharge between
the two groups (P=0.308). Multivariate logistic regression revealed that age (>68 years), GCS score (<5
points), fibrinogen (FIB) level (after 24 h, <2.04 g/L), and INR (after 24 h, >1.455) were independent
risk factors affecting the prognosis of TIC patients, and the AUCs were 0.632, 0.702, 0.733, and 0.752,
respectively. Conclusions Treatment with PCC in TIC patients can correct coagulation dysfunction and
reduce hospital stay. Age, GCS score, FIB level and INR after 24 h affect the clinical prognosis of TIC
patients, which requires special attention.
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M% ( trauma-induced coagulopathy, TIC ) & ™ A
i RFEIET- OGN R P, HFE R, 29 1/4~173
BB BRI T & TIC, TIC [RFWRIER
51K 30%~40%", AR TIC % i 4~6 1 7. [N
I, A EAG RIRGA T, SRR R BRI E
B ABSE, JREAL . BRI AR R
i 10045 DR 2R K AT e T R 4 AR A i ) RE B
PR IERCR Y, BRI o KB, TeE AR
I A8 v BE I )52 59 ( prothrombin complex
concentrate, PCC ) SEEE L T4 1) F /0 i il &
U, HEZLEMR T PCC WAFAER 4 &
fiE KU U B, ST E AN K LR A
I TIC & Bif i 2 i ] PCC 2 IE BE i DI BE |
U B I R TS A ROCR AW . A 0T 50K
w2t BIEPESFSE, 8t PCC Xt TIC 3 1)
IBITRCR K TIC B RS R R i A, AR TIC
BE R SROSIT RS %

ABIFFER I BBPEDEFE, ik 2021 4F 1 H 2=
12 A AMITE 11 REBERQI2E I HIT / R ERGE 1
B, S5 EGEIRITT RSB 22 B a5 —
BBt TR BERI R 2 BB i s —BE R
ST R IR TN REE B T ZK T BEBE
B i NREERE . NS — NREERE . 2%
DERE. AN ARERE., &M ARBER. R
DU 94 HE R, SRRt - B I RGO

AR « (1) Q2TikSM2 1~2 %5 (2) $ith
P EPES( injury severity score, ISS PE43 )= 16473
(3) E FrbrUELfL L (international normalized ratio,
INR) >1.2; (4) 4E# = 18 % ; (5) f4iJ7 24 h INABE,
HAEABE R A (L4006, M2 ) & 5.

HEBRARE : (1) BRI 1 IR TEE S Mz,
WFGHAPTRELG Y (RIRVPBE, KOs ) fits
iy (Anfepk, BTElVehR, B A s A );
(2) BEAE B IS « PRI ik B . AL
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JAREEIH LS A S e i85 B 0 R RE AR 5 (3)
ABEHTC & IO IER IS 5 ) 24, WELnL.
JLE 5 (5) ABERiC 2 HImsl A 5 (6) IR TTEN A,

TIC 2 Wi = % 5 4n, BIA B 666045 & B
INR>1.20",

ABFFEARE B R B2 PCCIRYT, 4 NH
MR PCC 4 5 Jfi BBt v 1 2 1 DERCHY T ik
PEATORIE o HAZE 4252 A0 00 e i R 0 ) o
S0 AR AR A ] PCC 5 PCC 407 B MLIR YT 3
fili 1-4%3Z PCC AT -

1.2 MEIEHR

FEAMEE - NH2EREE B CAFE . 5 ).
S (il . BERWE ). BERTSa] . 2dkE
PRz S8 M@ RO (acute physiology and chronic
health evaluation, APACHE- Il ),

PITERRIE - PR . Fidiiar . A& hrrar B
#IE4r (Glasgow coma scale, GCS ), 1SS #45.

PIE2IATE I« P FEREHIVET AR / it . s
N 4 23T 7/ I | N =R R 7N N (1 ik e S A e T
13 . PCC ),

ABEit X ABE 24 h g kA« L (H
AT METER 1 L i/ EE ) IS A (pH AL,
LR ). MEIIRE (NN, AR, B
M WU ). A=A . BRI DIRE [ 5E il e s ]
( prothrombin time, PT ), ¥ 1 &8 43 B I 15 i B 5]
(‘activited partial thomboplastin time, APTT ), INR,
A EF4EE H A (fibrinogen, FIB) 1.

IR - HBElrie . AEBERTTE] 5 1 BEdfi 2
fRBE IR RRIE S . R,
1.3 Sit=FiE

K] SPSS 25.0 #RKAFBEATSL A0 B, XAl A
ERSAARTH R FOR I + drifE2 (x£s) R
N, RS AEAS ¢ K55 AT 5 IR S o0 A 1
EPORH AR (g (M (0, 0y) 130K,
K HI Wilcoxon BR A5 7341 o THECFORHHA (% )
Fon, KRHFEFKE L Fisher KM% 04, X3k
AAF R Bl . BERTE ] . G2 A, b
TRAE . JEITHENE . AR MR A A S iR 1
1 BEAT WA PEVC L, >R B[R 2 Logistic [B] 5 45
BT fER 2, XF P<0.05 I IRTEFRANA £
Kl % Logistic [ 4, H] OR {H f 95% W] {5 IX.
[\ (CI) FoR, RHZIEE TAEREMZ (receiver
operating characteristic curve, ROC ) #— 25 fiff i %
Wrfd., LI P<0.05 hZEFHAGIEE L.

2 #R

21 —fER

AWFFTIEG A 349 (9] TIC 2 E, WA 1, HB4E
B WIERLS B SRR . BERTET ] B2
AL B PEEEHIETFARSIRIT L GCS 14
ISS 143, APACHE 11 345 J A B B Il i = For £
71 0 VmEILE (2R EFEIEE ), K
W PCC 21 103 i, #HE4 103 ] (W& 1 ).

Su A M, AR 24 h 5 PCC 4 H#H H

2021 4F 1 2 12 A 1 4541
[ eI O T B (5K 1 1 g8
(n=2938)

HER A -

(1) BECERI9] TG . S/ MR259) |
(2) B A B S T DR O SRS
(3) ABEHTE L5t UL IR |

- (3)INR>12;

IHABRHE
(1) 2BWHIL 1~2 94 5
QISS 53= 16 47 5

@ 4E=18 % 5
(5) Vil 24 h WABE, EL1EABES R

o E— i L. ) SR mel
(5) ABEHTC 2t il it 5
() WaPRFDRHA 42 IR s

(n=349)

I PEVCRAC 1:1 232 ‘
(—HReiFist . SR . BERTII, S0 s
VST . AT LR A )

B WO R R

Fig 1 Flowchart of participants inclusion
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1 TIC BEMIGIKFEFR

Table 1 Clinical characteristics of patients with TIC
B HHY PCC 4 %3
s ( jjfog) (nZIOJj) }TEEJF PE
HeiE R
S (%) 54(38, 66) 54(41,67)  -0.345 0.730
Gk 35(34.0) 38(36.9) 0.191 0.662
SR ©
=0 9(8.7) 11(10.6) 0.222 0.638
VR 1009.7) 6(5.7) 1.084 0.298
FAlb 7(6.8) 4(3.8) 0.864 0.353
BerirtE (h) 2(1,4) 21, 4) -0.800 0.424
it
el 49(47.6) 43(41.7) 0.707 0.400
EAVE B 31(30.1) 25(24.3) 0.883 0.347
JiERE 11(10.7) 17(16.5) 1.488 0.223
oty 12(11.6) 18(17.5) 1.405 0.236
P
I A 23(22.3) 18(17.5) 0.761 0.383
fofi 15(14.6) 10(9.7) 1.138 0.286
B 22(21.4) 21(20.4) 0.029 0.864
i 13(12.6) 20(19.4) 1768 0.184
1]} 17(16.5) 16(15.5) 0.036 0.849
oAb 13(12.6) 18(17.5) 0.949 0.330
WEEHETFART 33(32.0) 35(34.0) 0.088 0.767
e
1SS P43 29(25,41) 29(25,34)  -0.833 0.405
GCS i 6(3,10) 7(4,10.5)  -1.548 0.122
APACHE ni%\ 20(14,26) 20(1427)  -0.305 0.761
KRRy
1% (mL) 1060(600, 1970) 1 180(700,1 675) -0.295 0.768
ZL4HH (U 4.50(3.00,8.00)  5.00(3.75,7.00) -0.269 0.788
/b
MA 25 84(81.6) 90(87.4) 1332 0.248
2 HAR 92(89.3) 89(86.4) 0410 0.522
3] 85(82.5) 88(85.4) 0.325 0.569
ABEfE B Ak
FAEEL (X100 ) 14.8(11.2,202)  17.3(12.4,21.5) -1.424 0.185
MM (gL) 106(85, 124) 112(78, 134)  -0.786 0.432
IR (x10°7L) 143(103,206)  152(109,197) -0.199 0.842
KRR (UL)  47.0(26.5,68.5)  38.0(26.0,89.0) -0.385 0.701
BEEEGEE (UL)  72.0(48.5,168.0) 66.0(44.5,151.5) -0.739 0.460
AAESS (mmol/L)  2.07(1.98,2.16)  2.05(1.96,2.17) -0.312 0.755
JILEF (pmol/L) 82.0(64.5,99.5) 84.0(63.0,107.0) -0.625 0.532
pH 7.29(7.24,7.36)  7.29(7.24,7.33) -0.380 0.704
F# (mmol/L) 2.9(2.3,6.2) 3.4(2.6,52)  -0.982 0.326
T (s) 18.1(16.6,19.6)  18.7(17.1,21.5) -1.496 0.135
APTT (s) 525(43.9,63.3) 55.2(49.8,59.4) -1.252 0211
INR 1.52(1.40,1.66)  1.51(1.44,1.91) -1.341 0.180
FIB (g/L) 1.48(1.01,1.91)  1.54(1.02,2.00) -0.014 0.989

¥« PCC N BEIMFEIF &2 A0, 1SS a4 ™ & A2 PE4r, GCS
ks T ER Rk IEAY, pH AR
SR A 4R I T RS 1]

FORF 5

PT N BE LA RS ], APTT

INR W [EPrprfEfb L, FIB Rr4EsE

HM(Q,0:), "N (], %)

ANt E . FLER . PT. INR B4 ; MiMer &M,
pH 8¢, ZRHHAGAE X (3 P<0.05),
WAL 2 6] 9 Hh B e 30 B B35 X (68.0%
vs. 61.2%, P=0.308 );{H PCC JAJ7 20 AE Be At a4,
ERAGEE L (P=0.037 ). W2,

FRAE H BEAF I 00, W 200 ) P4 V743 DR L 1Y)
206 il E o WA, Horp i BeiriE 4 (n=133 ),
KUFEA (n=73) (W3 3). HBRF AR T
KA, 2REAGITFE X (P=0.011);
B 5% 21 1SS PF4> 1 APACHE 11 ¥F /304 1ik, GCS
Worim, ZRMARGIERZ L (¥ P<0.001 ),
AR SGYT I, B A i i > T
Kiphbd, ZREAGIFE L (P=0.018 ) ; MM
Y. PCC vk, SLAbpams . 05 2B A
GRS TG EE L (4 P>0.05),

F2 TIC BHImARRIAEEX L
Table 2 Comparison of treatments in patients with TIC
AL PCC 4l gt

o
ik (n=103) (n=103) = it
At 24 h G feg ¢
Fléﬂiﬂ’ﬁlfrﬁ ><109/L ) 11.00(7.65,14.95)  9.40(6.90,12.30) -2.320 0.020
MmzrsEr ( 69(57, 85) 80 (64,97) 2495 0.013
I/ ( ><109/L) 70(60, 82) 77(63,91)  -0.838 0.402
BINEER (UL) 41(30, 85) 43(26,112)  -0229 0819
ARG (UL) 73(60, 149) 92(55,183)  -1.063 0.88
AALSE (mmol/L) 2.08(1.82,2.15)  2.06(1.96,2.18) -0.884 0.377
ILEF (pumol/L ) 77(67, 119) 82(66, 146)  -1.540 0.124
pH 735(7.26,742)  7.39(7.36,7.45) 3918 <0.001
FLE (mmol/L ) 3.80(2.05,6.50)  2.00(1.37,3.52) 4111 <0.001
PT (s) 16.8(15.4,22.5)  154(14.6,172) 4357 <0.001
APTT (s) 48.30(41.55, 73.55) 46.30(43.45,49.70) -1.690 0.091
INR 143(121,1.85)  1.21(1.12, 1.44) 4384 <0.001
FIB (g/L) 2.69(1.84,3.45)  2.68(2.40,3.19) -0.767 0443
Bila
H Bl R 63(61.2) 70(68.0) 1040 0308
FEperin) (d) *® 15.0(7.5,30.0) 13.0(4.5,30.0)  -2.085 0.037

T PCC NEEMBE R R A4, pH NERIGEE, PT Ak i s ]
APTT M TEAL R/ BE LG BEIT ], INR 4 [ BRbrififl i, FIB iy
FHEATKT ;M (0,0:), "R (Hl, %)

22 TIC BEWMENMRBKREZRS

R T AR TIC A Wi (I Bils
gL ) MIERIINE, ZINE Logistic [MIH4H7 %
PRAES . GCS 4>, INR (24h J5 ). FIB (24h J5)
5 TIC BTG W AHC (34 P<0.05)( WK 4),
2.3 TIC 2&FIGAKTEMIEREES

AEWS .GCS 143 JFIB (24 h J5 ).INR (24 h J5)
g9\ ROC kit —25 508 (WL 2) B9 AUC B
43514 0,632, 0702, 0.733. 0.752. 4F#8% ffE
HRBTE R 68 %, AU KRE 5 43 3R 15.0%
60.3% 5 GCS PFor i AERWTE R 5 43, HARUSE
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Table 3 Comparison of patients' outcome with traumatic

induced coagulapathy
e HBElEa BRI
i (n=133) (n=73) GHE Pl
FEAGR
R (%) 50.0 + 18.3 57.1+20.1  2.578 0.011
2k 42(31.6) 31(42.5) 2442 0.118
FERbGE ©
TR L 13(9.8) 7(9.6) 0.002 0.966
BE IR 10(7.5) 6(8.2) 0.032 0.857
HAh 4(3.0) 7(9.6) 4.039 0.044
BeriatE (h) © 2(1,4) 2(1, 3) -0.099 0.921
Py ®
S 55(41.4) 37(50.7) 1.661 0.198
N2 42(31.6) 14(19.2) 3.662  0.056
oRE] 17(12.8) 11(15.1) 0.210 0.647
HoAh 18(13.5) 12(16.4) 0320 0.572
PAERA ©
I 27(20.3) 14(19.2)  0.037 0.847
Py 14(10.5) 11(15.1) 0912 0.340
JEH 30(22.6) 13(17.8)  0.643 0.423
i 22(16.5) 11(15.1) 0.076 0.783
DU i 20(15.0) 13(17.8)  0.269 0.604
HAh 18(13.5) 13(17.8) 0.674 0.412
PEEHIETAR 44(33.1) 24(32.9) 0.001 0.976
ABEHHESY ©
ISS ¥4y 29(23, 34) 33(26,50)  -4.295 <0.001
GCS P41 7(5, 12) 4(3,7) -4.845 <0.001
APACHE T34y 18(13,22) 28(20,32)  -6.806 <0.001
LR 6T
M3 (mL) °© 1090(610, 1590) 1500(670,2 650) -2.360 0.018
L4 (U) © 4.0(3.5,7.5) 5.0(3.5,10.5) -1.555 0.120
pcc® 70(52.6) 33(45.2) 1.040 0.308
,HJU it ©
FIGEZY 113(85.0) 61(83.6) 0.070 0.791

’ﬁ*ﬁ%@ﬁ 117(88.0) 64(87.7) 0.004 0.950
5 35) 111(83.5) 62(84.9)  0.076 0.783

1 : ISS NEII B EEESr, GCS AR #F FikiF4r, PCC
NEEMAERE A ;X £ 5, " (B, %), SAM(0,0;)

KR SRS M 79.7% . 53.4% 5 FIB (24 h )5 )
AR R 2.04 g/L, JCHUBEE K e 5 B 43 1y
94.0% .47.9%; INR( 24 h J& WY F AR E N 1.455,
HAURREE SRR BE 300 18.0% . 38.4%.

3 it

Hr, B8Rk 25~49 % A B A 52 i A Ay
fa BB R 5 48% A5 B E L) 3~6 h
WFET=, 24 h FEIETIEE G i . 4
P )5 R LA TIC AT 8K 2 ™ EH A5 B H 248 B )
ey | FEFET- A E BRI U REARAF AT A B,
N%Q%ﬁmm%%ﬁ,mm%ﬁﬁm>mmmm
JEERI R, BERi R s ﬂmEﬁT
ﬁ?ﬁ@%%%**m Kk IE 1 T i

SRR IR RO™ FE A4 A A m%%
Mrﬁﬁﬁmﬁw WEAT: 3 0 H T 8 A AR v

x4 RN TIC SF IR IR TS Y LR 3 ) 2 R &K Logistic
EEE N
Table 4 Univariate and multivariate logistic regression
analysis for prognosis of TIC patients
LS ZHE
TH ORfE  95%CI P ORfE 95%CI  Pf{f
i (%) 0980 0.964~0.996 0.012 0951 0.926~0.977 <0.001
GCS 143 1239 1.132~1357 <0.001 1.149 1.018~1.298 0.025
MUEF ( pmol/L) 0995  0991~1 0037 0998 0.993~1.003 0434
SR (mmol/L ) 0807 0.732~0.888 <0.001 0.862 0.738~1.007 0.061
N
PT (s) 0.848  0.779~0.924 <0.001 0925 0.728~1.176 0.526
APTT () 0965 0.949~0.982 <0.001 0991 0961~1.021 0.553
INR 0211 0.101~0.442 <0.001 0.723 0.089~5.844 0.761
24 h JFiLEAE T
MLEH (gL) 1024 1.010~1.039 0001 1011 0.989~1.034 0342
M/ (10°71) 1007 1.002~1.013  0.010 1.002 0.993~1.010 0.710
AAHER (UL) 0999 0998~0.999  0.004  0.999 0.998~1.001  0.500
AL (mmol/L) 15809 4.286~58.317 <0.001 1.349 0.146~12.442 1349
pH 67.295 6.105~741.793 0.001  0.833 0.010~72.116 0.936
PT (s) 0903 0.857~0.951 <0.001 1.022 0.975~1.070 0369
APTT () 0975  0.966~0.985 <0.001 1.009 0.991~1.028 0335
INR 0.150  0.073~0.308 <0.001 0.230 0.056~0.946 0.042
FIB (g/L) 2630 1.857~3.725 <0.001 2.098 1.197~3.678 0.010

T : GCS AR #F B2k 174, PT SABEIM AW, APTT
TR AR A3 BE I 1% A ), INR O I BRAREAL LUAE, pH PRI,

FIB S£F4EE 1 J5KT
10 7
g
—GCSIPA
08 TRB e
¢ 0
=
* 04
02ff
0 02 0.4 06 08 1.0
1- FR5 i
B2 4%, GCSTF4r. INR (24 hJ5) K FIB (24 hJ5) 5 TIC
BETER ROC fhk /T
Fig2 ROC curve analysis of age, GCS score, INR (after 24 h), FIB

(after 24 h) and prognosis of TIC patients

SCHT R O RTS8 i, OB AR,
TR v S M Sk L D gE RS 1T AR, A
WF5T & BN H S e PCC i ml sk /0 ifin ) & ok
o, R RE B TIRE, I H AT DA R e T
R AT GE 5% AR X REAR U (B 55 A oE R B, il
F PCC 238 ™ E 040 235 AR T XU, 5 PRt
P B 5 K H 1L A 3 TIC M3l PCC ¥R AFEAE
—EMIL . AT E Z 0 B EEF A,
PCC 7E TIC a1 B I RTINS 2,
P E A H A 3T TIC B35 i ARG B4t —
FEMSHAE
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REAEFIE R, FE 7™ B A R H IR 3 I R T
JafaR R, FLRR/KT- T — e B RN 4l
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