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[Abstract] The high incidence of coagulation disorders in the acute phase after traumatic brain
injury significantly increases the risks of progressive intracranial hemorrhage and massive intraoperative
bleeding, the difficulty of treatment and the mortality rate of the patients. The main pathological mechanism
for coagulation disorders in the acute phase after traumatic brain injury is that a large number of tissue
factors become exposed to result in an aberrant activation of coagulation, so it is a special type of
trauma-induced coagulopathy. Coagulation disorder in the acute phase after traumatic brain injury has an
insidious onset that is often not associated with massive bleeding, leading to non-standardized diagnosis and

treatment. Currently, there is a lack of relevant consensus or guideline. For this purpose, Neurotrauma
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Committee of the National Trauma Center and Neurocritical Care Expert Committee of Branch of
Neurological Surgeons of Chinese Medical Doctor Association have organized relevant domestic experts to
jointly formulate Expert consensus on the diagnosis and treatment of coagulation disorders in the acute phase
of traumatic brain injury (version 2024) with reference to the latest guidelines, consensuses, and clinical
researches in relevant fields at home and abroad and expert advice collected through the modified Delphi
method. Eighteen recommendations have been proposed for the diagnosis and treatment of coagulation

disorders in the acute phase of traumatic brain injury, aiming to standardize its diagnosis and treatment in

the clinical settings.

[Key words] Brain injuries; Intracranial hemorrhage, traumatic; Blood coagulation disorders

Fund programs: Shanghai Shenkang Hospital Development Center Municipal Hospital Diagnosis and
Treatment Technology Promotion and Optimization Management Project (SHDC22023224, SHDC22022210);
Hainan Provincial Academician Innovation Platform Fund (YSPTZX202033)

Registration number of guideline: PREPARE-2023CN915

DOI:10. 3760/cma. j. ¢n501098-20231107-00293

P R A &b M o o fE BE AR R 4R AR RD A 17
EEl RN L R ERERERE, T
Bkt B FEZ Rk E B R, 2
— ARk K AL o A A MR LR o PR R A 15 A M
Bk EREL, RRAASEEE LR AP X
B AR EHm bk EAR, FREg", &
205 6 A5 B AN ] SF K R o fE P AR B K A
RN 35.2%, T AR 645 & 3F & K A5 B oy i 3
B IER K A FEHK46%" . Al KEL L H
FRE T BCR @R F OE R SN A F A M
oy AR Ay E B R EALET . B AR A AR AR 4
ES Al aEaE R fkERTLERERSY
T B A A5 &t B T g I R A A
HAHEERAFAL D PHARES— BT F
A, Mz MxEEEHLR, A, BRAGE
FHROABEAGELER P EE R TS HE
NHEFPLWEERELXRERSCARBNWE
SR A EREA EEEFF LA R E AR
R, 5HEE N R AR &I E R KR
HR,ALABEREXMEEE REW, £ FHIT
CHUR & 4 & M ok o oh kA% 5 6 % R 3£ R
(2024 B ) ) (LA T f AR AR 2E3R7) |, b B R 6 15 & b
ey ERN LI ST R ISAHERR,

gAEAEIE RS

1 AEE

1.1 FERFET &
RAERHEEAFHMEELERASRHKFTLK

A, B R EF 8 B &k & R4

Efih2®EZNHETIPLMEEELTRER2

AEAMAERRALERAHATERES . &5, 52 H

EHRAEFEAMS (D) B LTI, T FHERH

TR ()R E B X H;3) &I FEERE, &
oF B 7B 9 AT AR A A e OB o o B8 1 R 5 36 AR
X\ PR B R, S0 3 7] 4 45 R 90 2 36 & WL B KR %
& F AR R (4) 7 Rk FE R K SCk AR AR B2 T
AGmEELE;G)®E XA RWBIHREEL
FARWBEER®ER, ME, X RFEELXEE
MENH MEEE EEEF DAMRAPESES
MR, EEATOT T (DFF L Z30R
B To] B o o B M 5 (2) R AE R FE 1] & o
HATZRT®,HREFEN; (3] £ HZHER,

AERXAURERER, H202256HAF
20234 10 A A #HAT=REREFH R E 5 2V
W AENATEAEHAE - LFHEZLN
Likert E & o fu v B B H 5 oy & LR E WK,
A AR RRE N E — K HEEN, KA Likent B
RH#AAFS BHEIPFEFIRRT) 20 (FERE),
3 (AHE) AR (BR)FSH(FHFRE), £5
SRR ENEZFFRERAFAZRERE LA
B1>85%, Mk sk R . HAHRISHKHHERE N,

T B ATk T U € 47 2 i o d P AR By
R EERE A, EHb, RERRAFEAES
L2 X#HeRo#

F 3TN B R P AL, #% B PICOS(AZE L T
Foil TR BRI TR RA) R N HAT A
R AR A 8 I R 7] AT 5 AT IE 4R A &, UL “traumatic
brain injury” “brain injury” “craniocerebral trauma”
“blood coagulation disorders” “coagulopathy” “major
bleeding”“ i M5 " il 45 1% ™ A1 i 2 4% ™ 6k i oy B
ERED I (o I RN
PubMed . Medline . Web of Science ., Cochrane Library .
Elsevier, 7 7 #45 a R R 4 F & P E £ 4 E ¥ X
BEEE PR EEHTINE, RERHRY



rPAEQ AR 2024 454 55 40 55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4 £ 313 -

B E 2023410 A,

wk W NAFE (DB R WA b AR A5 Ak
M EEREN LS BT QO RLEEE R
I Meta 2 A7 AL BB 3R 36 (RCT) (A 7 #F 58
a3 B AT R B R S (3) Uik kAL b Al
HREERSE T RER FR, XHREFERTE:
(DAXREE; (2)FE TR XXk ; (3) Bk KA
A, AT F X8 B, EHEXSE, FX3E,
1.3 XERIEHE & ZOT i KA E R E

RERMGHNH XHIEHFEXAREZE L 2K
A #1754 (GRADE) 2 &k & 2t 4 Jft & 3
TRF", 2 HANFR (k). RERXAKRE
RIEE, BN, BLAEEREEELINE T HRE &
W =Likert & £ 1T 4924 4 0% Z/H X K H*x100%.
o 2R E>90% EL# 15 T 8 e A K T3, 5 g
7 2R <90% EL 3T T T M A T Ak Al oK T
ol R N U

#R1 GCRADEIFRSHR

TR 42 L

AYL fe A RCT 85 T ik 2R G 4538 e Meta 43-#

B4 A — 5 JR BRAE B RCT i M BA B F 58 B e Jok dak 5 491
Xif BE A5

C% [ BB 5 SO S VEIR S

D% ANFE L HKEI

TE : GRADE J#fE7 B UL/ GATAl (RIST 5740, RCT Sy BEHLXS
iRy

2 EiRElG SR M EERERS IS aEEER
2.1 54 AV 8 i o R 1 R B o B 5 e
B R, T A A A e B o T R B AR A
iR ER —, BB ZAN TR FE—EEE, X
% Bt A R KA e m B R B I (PT) | B FrAr
L E A (INR) | 7 A4 3 2 ¢ i 75 B Bt (5] (APTT) A0 i
IR B DR 1A AR LR R BT 5T
i o g (AR [ O, PT/INR B4 ) 2 f FiF
bR s e R oy E R E Ak i 0 E
Mo T ESNA S BT RAE F % A DL R INR>L. 2,
APTT>40 s, i /5 4R 1T 30 <100x10°/L 2 & — 77, B 77
VW ok 6 i o b AR
2.1.1 FimaFEEmEAiTHEEE
==L B s e 2 - - B el
trH , NEmEEREet SRR AH
B RFRELHRFZEFH AL S CTHE,THE

T A E B AR o M o AR KT DUIE
i Fo 20 B E R R BN AR A G FLER M B R O
T, H R A ER(HIRE:100%; HEEFRE 58) .

FE N HRIESE S T, 3 8 B FGEFE

W M) 2 fn Ty AE P AR BE RL R EE O R OB H B R
REEHMEE ., CTHT % K5 8R A, fE i L
FREd i RS FEFH I EREEd
EHARMY, wEAFAELHET, WKRFBET
& R ARG KA AT K BCH M, E B
HAE W,

EAE B KRR B P o g
X = H A B AR, YR AR, AR R S
AT REREAMRYEH S FREDETFEEZ
B ANAR T 6 e BT R A o 4 B | A AR An B
Bk RS, EEARNENKEES LR
RAFTMME, L HBEHFH BT REERE
G IF £ AT AR TR & R A A W MR T R
i b 5 0 A L T AR AR . Am R OE A R
BoPEREE, o E RS A E, N 3 ko
S AF W AR R T B A T T
mhA e AR PE",

2.1.2 ek @ (Hb) 5 248 B JE AR (Het) Y 1

WFEE I 2: %8 Hb A () Het #2301 % 52 B
A 2 R K, B30 A M Hb e () Het &
M, DATE A R 42 W o 89 7T fk (35R 1 100%; HE 758
E:5E).

FEHNSCHAIESE 4 7, = B RAEHE 2 |,
C FAE #2702,

B 0% Hb #0 Het £ M 72 3F £ ) o B 7] 46 % 3| &
R AE R N EEESARERE, R
B K o 4 77 A T S B BT OE O EL,
T F T E W, 3% 4289 Hb e Het S5 0 77
B B FE g R sk oKW iy RBOE, Bk, B
A M Hb #2 Het, T Hb 7 Het £ 42 T B #2 7~ H o
By FE S A2 K Het 7 86900 f/MROBUE |, 3t i
IR EMEBAESN G E R, WA, K Hb AR
PR 4 4 A R (FIB) A F, AT % v E % %
ok
2.1.3 i zh g K

HEFE3: a1 B 2 F T A
T4 KRB M, B3EE LN L ERIT, 10
INR \PT . /MR #0 FIB ACF (2 ik 46 %8 4D
M(HIRE:100%; HEEFRE:E) .



- 314 - BG4 2024 4FE 4 A% 40 %55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4

HEFR I 4: 5t T W858 dn /N A3 88 R 2 847 ol
6 ] A /N AR 2 Al o R A A B T B /N AR 3
B A I VE AR VE ST 36 5 B 3 d M N e B B
X B R 2T K AR L 2 A o B, LR AT L
I % A (IR 100%; HFEFIRE:58) .

ERNXBAIEREIT, H o A FIERFE 1T,
B 4iE 4 3 3, C RAE 8 S T,

R v T A A N A A A E A E PT
INHIT B AR FIB A4, PT & 43R M 8% i i 42
By 35 M, WA RV R AR P A — AN T
ERMKE,PTEH 2 E K, T4 B w67 &
H L PT #E K 8y & 4 3 713K 55. 8%,

o A M AR B R R B % R T R
P R s S /AR T B L3R T I R R R
BRI #RUANE T EA S, % N NEE ¥
A1 B (TEG) . P 2 3 7y B (r-TEG) | e %% i 14 %
71 L (ROTEM) 2 Sonoclot/Century Clot %% i 5 i /s
W fe AT S o 26 58 M AR U AR He 5 0 i 3 A
A 7T 42 BT 30~60 min 15 2| 45 & o H M, X T AR
A B, AR Y B AR S A PR ]
B E L B 2,

B T A A AR 4 Bl AR 3 B AR B
o, BB ML R I A AT AN T T
TR e d AR oh R A . N AR 34 fE AR I X T
SRR Bt N AR 25 4 e A R R A R R R R
B € By, Barton %V — TR E A K H L A
o /N AR ot A B M R A A AT AR £ AR At /N AR
H R ERKN A WFER (AA) I F] 7
VB A U A7 BT A /N AR 2 4 e T E] I AR B R
W[ %R TR (ROC) th & T AR (AUC) 2 F
J70.89F10.84], A M, B dn /N T BB A I AE O AR
BEBFERODGEENNHY FERETTH, &
M, HTHMAR®RZ —FEENL, BT FELRK
oy BT BE VR BT T BA R SURG A 4 B E  /NAR 3h kM
B B TE 7 AL o
2.2 5G4 A it 3l AR B AR B AT
2.2.1 FRAE B B A 46 E T
2.2.1.1 A @A Ad)EEHE

WEELS:RFAEEY, B LEHF KL ERE
i E SR E . X T ROAD AR, T ME M N
BE, AR T R it E A (IR E 95, 9%;
WFFRE 5R).

FEHNCHRESE 8 T, H A A FAEHE 1R,

B ZGE#E ST, C AR R 2 VY

PR R A R B R 4 B T R ot o BB TR R R
BWEM BRLE BHLR BREERTE B
o KRR F S M E F S e B 3k AR
AT FR4LHEMBPED, XTREMEE.
AR B DA I B9 KA o AE SR A Bk
I 2 (GCS)<9 4By 1 fi A1) 15 4, b L B AT A8 4
EREM T RBELATLRHES, tFREA LMD
#H, —ERKH ZE & (PCO,) £ EH K
Fo MTRAEMDH , FELERRF FHRER L
JELBTE A AK, EHMBELXEERE, LAF
(e W W RR S S W T
I LA E B A ML E B Rk L DY, B A
IE B9 A FUAE P 68 5 & B kot 4 JE (PaO,) A8 5% Y
MEF AR A EHEFTER AR, REFE
mETaRE MR ER DA G EFNEALERS
KE,HEXHBEEFEATZH, E—ERKTYE,
Hb A FIRE , & AL b R Feik & E#D,

1 # & 4 2 7 (DCR) H A 78 A 47 5 1 5] A 89 1%
mESZHFRETFERNE S BT 5w &
# DCREZZ FHHEBHELIENHRZHRF
MHEFRANALEALEXREE, —AATENKR
A7) BF 9T 45 B &, 3T T 15~49 ¥ Fu>70 % By
5 B R 48 B N 4 #F #£ 110 mmHg (1 mmHg=
0. 133 kPa) bL b, 77 2t F 50~69 &t B % 0k % £ =
A B4 #5100 mmHg DL BP0 B4, £ TR 7 B
ARk 4R IR 4 R >110 mmHg x§ A R 41 45
EHEWTEERAAN, B, EHUEE>
110 mmHg 2 F # 3} ik JE >80 mmHg b /& A i €] 77
B R A A R R .
2.2.1.2 KA H

WRERG6:(# & 5K (£ E A HFHATHKE
G0, B R HE A A TR R (215 198, 0%; 1
FRER).

EQNCHIESE 4 50, 2 3 A FAEH 2 |,
B HAE4E 1 T, C AL 1 514,

XA A A R AR LB B E KB
RERE MBI RAEERBZH WAL ; 547 H K
AH P, % T M A0 B H AR LB AR, R AL
REFY, BRFW-—RLFCRCTHARERRY,
BT A R EE R KA EA A TR
R L E" . F — T4 A & E JE A # PR A RCT
TR R EREN, SR 7 EH 4T EE



rPAEQ AR 2024 454 55 40 55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4 £ 315 -

BATHREFFTHE. i, % LT EWHIERE
KPS T RRB TR EMpa G &F e, BT
IR T 4 B o e N AR B R e, E
T2k R 47, 4 R R A S U T i AR A
# , B IR 1 A R R o

2.2.1.3 @Rig%HE

EEENT: R AR B2 34T )08 =
MDA IR B SF 4 FF EE AROE (1R E 1 100%; R
E:58).

ENNXBAIEE 4T, ARG,
B R IEHE 1 5%, C AE4E 2 T,

PR A A B B KRR 2 3 e R T R
T, RIBRE T C, B Th 8 B T % 10%.
FEAEMMAAE A, KEBERT34CERTR
F b ST A K, M oL SE T KU >80% Y, K BT R &
REWR, ™ F UM GG B N BB B R IR KA
T MK IR 3 3 o 28 R 4 (RIS B 3O U
AENBRFE,HL, ARG EEWBEE T, N
A EARAR R B P
2.2.2 AW S E TR

YEFF R I8 xt T 77 7 K 30 0 20 V£ o 2 A A
FF A ¥ 2 B B, S B R BN AT AR A
PR R ERti i, 442K GFHMEA
FAH, NABRBEEH AR F A K (HIRE:
100%; EFFIRE :58) .

R 9: 74 567 A Ok fn i, TR
b ) 5 3 S B 3 e 4 A R DA 3A B Bk ok o
(HIRE:100%; HEFFRE :58).

FEQNHRIETE 2 T, 2 0 B FGEHE Y

B R 42 i o ™ & O R R TR R E T Y
el R E A AT EL A, HER AR
HEshh EHREAARODOERLT, A FER
o AT A2 ™ F W Mk o0 2 DL 2 IE B9 %
Rk AR S K AR B B A O (e D)
Ao FERLAFATT, LEEREEH RN,
REHRFREE KD RGN FAT I &
KE G E . TR AR, T REARAT A F M
WIER AR KA RKLZREE N, TEFE
JE Y Y AR B A0 k0 TR R

PR Cf A 45 F R B LA T ok e W LT B
i, B Hk A R #B ab ofn A| DA3A B B ok By B B, B
SRk o AR AR A AE F R PR AL (B4
T—MHBTEAEUAERN DN EH, I

i 749 3 ALAR 2K b ot L E M b R AR OE A
g maRaNF, AL ET (D
FEREER: —MAFEARBREAMKE, £
FHFEXHES; ()M L ER . — A Y
RREHIE AR, ERR, FEAEME TR %,
B)ARERTRSHRE; O BFERAMAE X
FTEAFEEMWSNANDE (55 By — M E
Mok o 7 5 (6) 4 4 & B 34 A O AR5 B AR b
JE FIB, T % % 7% o0 M W oo 2 o 7% 3k J8 4 FIB R &,
ER TR EE NN, FRERKN, MT%
FJR 2 BY A F b 3R B /N AR /A 2
A TR A L gh &, B3 A8 du R B P
R B A% IREE A Wb ok F A AR F
A H AR T 6 o B 0 05 iy B R T A0 A R E 4R RCE A
E R P - I Nl i I | i 1 0
ERFLHER , WwFALA Kb ERE K@
£ B AR A FR MR E

2.2.3 i ek T Ak B A A AT 35 AL
2.2.3.1 HHEET

WEEL10: 175 2 W4 R FE A& F TR
PARRAR 47 i ook (IR 195, 9%; HEFFRE :58) .

EHNXBIEYE ST, L P ARERE 1T,
B E3E 3 C FAE AR 1 Y,

PR R A R o fb AR B R R N
TR BN RABAT N TRLAET S E
Z, BW,. 4T ERERCTHRERKW, & FF
R F A PR B 5 B S AU, LR
AL BRSO, X P HENATAEN L g,
RIEMEAG 1 g FEFHFSN™, HFREYESE
TH, T EE LR R R ER RN AL T
RN
2.2.3.2 #Hmskes

BEERIL: X T HIA AN o F 4w &
X HF A E R (1)FIBLA VLIE 5 41 4 ML 5k A
WrE; () B, 101 F 12 89t Bl S o 3
# oK i B (FFP) 3 K & Bk R i ¢ 5 41 20 j . 30
Ji 6] 15 2 2 51 4 #F Hb 72 70 o/L bL b 3F 34 45 15 91 Hb
AR A AL (iR EE 1 100%; EFIRE 38 .

EHNCHIESE 8 T, 2 H A FAEHE 2 .,
B ZGE 4 3 T3, C RAE 4 3 T

PR ) 45 B B A W i 5 R B Y
¥ o MR A LT s P E A, &
B4 x5 B E M f bl By RCTHF R & R K9, DA



- 316 - BG4 2024 4FE 4 A% 40 %55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4

i1 1B ) %2 F of 2% | o /N AR Fo 2 40 g 5F 1 b
13122 8 ) ot B9 1 3000 A0 2 AR, LBy —
T RERE T, R AAIG A% 0 d 7 R A
1511 112 89 Al

R 17 B H NBE AR L JE AR 58 P E AR e A
EAE [ ™ E T4 (1SS)=25 4 13 5 FIB AF
FEAR A X o FIBAE 4 2 dn R HK RRE A B 3 24 jk 2 A
AR ENRAE LI DB EXEE, ¥ 44
iR FEFIBEA ES55ERRAEM LA X,
3t FIB AF T B, H Al 3 & R AR A T FIBY, %4
T, B4 HE FFP ¥ FIB AKF3 mE 1.5 /L E &
B B e, BN T8 B AR F S FIB R 48 4 DA B
H A EFIBATF Y, FEH, EAHLAEHET, Tk
EREAEMNFERAT LY, EEES FE LY
LN E A I e i N2 [ G L I A2 D 2
Bl B, T AH M EH, EAHEFE, I EH
N\ B B 3K 2| A R AT v (MR 48 E <100 mmHg, 3L % >
5 mmol/L, %, | 4 <-6 mmol/L 5 Hb<90 g/L) , EAE A
B b3 B B 5L B B o 2F R OBy R B, B DU MU AT
4U 48 0 Bt 5] B % 2 g FIB A &R i %, 3F 97 4
ERAF%H a R fmE™,

Xt T A5 B, 1% v Ak F 6 Hb B {2 70~
90 g/L7%, T Xt T AR A 47 B, B AT W R R 4
F & F g e B (290 g/L) £ 70~90 o/l E A F| T
RE G, A Ehrfn 5 A x5 ZE AT R
Ao fn B Ty A OB R AR AT E AL Al
A TH AN E K B RIEEERAK
B RN, F & 8y Hb AT 4 A T 4 3 KB % E 8
BRAR . B, 45 E & 6 Hb ACE 38R 47 &
H R H
2.2.4 B AR bk R

X F 50 ] 4 A e B o Bk AR A AT OR
S 3 F R AR () MR AN E T, R
F B AT R e S AT R EE O A 6 A
FHRNLEEREARmEREE AT EFTH
HHREDEETFATHRERES . XA BRKT
HETEGH R AN KR L E R 7 £, BRI RG &
A EHENEFE, AL R FINBRER KD
By it 3% e odn /N AR
2.2.4.1 Bz 4 IEKe

HEFER I 12: 47 52 5 5 B 45 47 [PT A (30)
APTT #E K ] (22) it 7% £5 5 M A U 48 7 %% f ) 5
Bz, 7] K A FFP 3R 45 % i [F F 8 5 o 2 IF 5K ek,

H o FIB AK-F IEF 8 % fn & 20 7€ 3R % % F 4 fn B8 R
G 44 (PCC) R FFP; B 4K 4F 4 & & Jf L iE & , &
JE FIB 3% 4 4 #n (200 4 Y% (F£IR B 1 100%; 58
E:58).

FEINSCHRE AR 14T, B A GAE 4 5 T oeeesen
B R3E4E 7 TS C R 2 T,

B, BN SR EE T ERTHAE
S« 3T FFP 9 % o 2 IF 58 wh Ao 3 T Ik 48 %5 1t 5] F
By B 24 TE KB UK 4 R T 4 b 3R BN B
i B F R 45 4, AL 36 5 ot B JE B A 4 FIB K 4 4 A0
ot g dn B TR 45 %, E A AT B 6y BT
AT HAF S W4 E . FFP 4 A >70% E & KT 0y %
B F o 2R CEEAL & N AR b R
(PROPPR)Z 2 £, 1:1 £ 1: 28 FFP 5 4148 s
bl #EAT E i 5 ™ F W ol R AR B K
AR BRI R R T, B R S F 8 RCTHF
AR R, TR 4 B T 0y Bk 2 IE ek E
HHA TR ERFTE MR IR 48 %5 d B F 5
1t B ik 2 1 5 R 8T AR v 52 B B it A B ()
RN AR R B oy T Bz
PCC B 4 JIE 52 ¥ {& A o 0] 45 8 3 84 ofu Jik 7 R
B B e o 3 48 4 4 K3 0 (VKAs) B9 3% R 11
T FFP' % bR M i 3% 145 7 4% R dnAe B ) (U
M (EXTEM) 42 7& %% o B 8] %€ & &, & & FIB & F>
2.0 g/L, 1 i %4 F PCC | IE EXTEM % i e 8] 7,

MTHFAERA %R G MAERO17 R, M
EER M BABRAERETATH, BAHFATEKEMN
Jeleer el B R E ot 4w A, A 4F i
fy FIB K F<1.5¢/L B 5L %} 7 FIB'™', #7400 &
Be— T KB I KB R 2 R E W, AL 6115 B FIB
KF<2.0gLERT- R EREE™ . Hik, R
Fii 6 4 B 3 Tl BE L LA 45 R E B FIB K
F. AN FIBF # | FFP A VLR fr FIB K 4541 . K
% Ba A o T2 E ] A I 0% Bk FIB K 48 4 LA 4 B
FIB 7107 b T A oy | &, kK & 0o & 3
% FIB 2| IE By 47 46 71| & 9 3~4 ¢, #1 4 T 15~20 U &y
AR B 3~4 ¢ FIB WK 45 4«7 & G 8 A
B I 7E i R A AR TN R 52 36 = I E FIB KT Hh 4
T4 7™,
2.2.4.2 /BT ER D A E

HEFE R DL 13: A7 ) 47 B 4 /N AR O B RE 4 FF
ESOXIO/LU b, FERLEFATHE, 744
BLARAR S V£ MR (FEIRBE 95, 9% ; HETFIREE 158 ) .



rPAEQ AR 2024 454 55 40 55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4 £ 317 -

FEHNHAIESES T, 2 B A3,
C FAE 2 5, ™,

/N AR A A R B Ok AR KRR R
2R F W, /N B D TR A A B R R
¥, FamalRFIET BSOS R E
B R A AN BT B M A B R LR
By 3G T SRT B AT B B 2 E SR Y AE 3R
Al B MR R, FHREFREW,
0 R B R A R T TR SR ot N AR R R R AR
BRARITR N TEERERESTET, K,
1= E R G B R, e R MR R R
e H K E, N ESH T HNFE R, R EE
A, AR, — {3 5% ot /N AR B R R At /S AR R
AW W B R AT OE e, 3 T N AR 3 £k
30~50x10°/L, 4n % S vE dn /MR , #7746 7 & O — o %
B9 /MR
2.2.4.3 (K45 E B 4 I

YT I 14 Fr o 27 8 R Je 0 45 B F KR, X
I 45 o A AT R R (45 A IE (R 1 100% ; 3
HFIEE R,

FEHNXBAIESE 3T, 2 P B AGEAE 2,
C JAEHE 177,

EHFTEAAEEARGMBREFTREEE
F 45 8 T KT 8 B AR Y BT A o /N AR AR K o fE A
HEmW., AMHEREOEZXAERODN T LHLR
ENERREEFAFESRAEH A X, £
X AU HY 24 h 9, 1K 45 o E LK FIB LB o 2 A 1% /)
W ak E A TN A AF B H R LEA S K
ey e u™, Y ERSmE, ANERETH
RS
2.2.4.4 FHFEAEMEAFGFa) iy 52 A

R 15 x0T 1 30 DL 2 IF th 5 ifn 3 48
B fn ok o B, T 2K E A ok Vla (1R E :100%;
HEEER).

EHNXHAESE 2, H A A RIEHE 1|,
B AE#E 13,

B R R oF Va7 A04E B W, R A A F
AFR RENDFSME RABGMEER P
#F VKB A K4S e 2 IE &, 7 F R 4 B,
£ AR P VL™ 3T AR R A5 B, — SRR
MR 5 4 R R, N B oF Va7 ARk A R A BB
My AR K R ey K LR, R
i e R

2.2.5 yiBHagay s

XA B AR 0 25 4l o B R o B, B T
Rt RRE AN ER. XA HE
& VKAs . X a [ F 30 %] 7| 2% ifn B 37 | 7] A 355 o /)
W%,
2.2.5.1 ke g iy ik

WEER16: 7 W F PCCAn % £ ZKI U E
A3 VKAs (IR E:100%; #HFREE) .

HERFERL7: 4 T 0 RCF 5 0 R Xa B F 3R
Ma B F (R MBI & A LB EHL, LN &
i %R . Xa B F 3040 A 7T S AT 4 2 R A AR B
i Xa B FiEWNE, B0 R T E R AR
i B B 6] U & 7 0K SR O R i B AR E AT
HRERYG, WREFEARE GO E L TR
M AR, T # ks PCCL % ot B 300 3 7 7T # ik
% T Y3k R B4 E 4 (R 1 100% ; HETF SR
E:58).

N R IE 4 8 T, A RIEHE 2 Y,
B AE 8 5 T, C FAEHE 1 Y,

3 VKAs # % H = Nk % 4 £ £ KL,
PCC 1 FFP. £ Jil PCC ¥ $ % 52 3L VKAs 8y 3 2%
Xt VKAs 8 B Bp 38 42 Sk 0y B F F 1T FIX A
FX 7 # PCC &, T, A R & 7 8 PCC Fré FVI
Wk F B LT E = FF 8 PCC & FVIEE® 4, %
WEE 4 W E T PCC 4 VKAs, B T FVIY
EEIMAAE6Nh, H, B4 T4 A E KR B4+
ZFKEH MR LE T ER T2 EE, FFPHE X
PCC W9 X 5, & A 2t ofn 3¢ %) & BT B K B9 5 it B
Fo AT, FFP R 42 VKAs, BH HE 2%
K, BT AR AR A SE I e 3 4 o AF A AR X
I # f f7 (TACO) fn iy f A8 % & M fi 41 47 (TRALD
AL . 3T VKAs By 38 4% 3T 82 Jik B £ 25~50 Ulkg
I F F 8 PCC, 7 71 AR 48 1K & A1 INR 47 4 1 B9 7
ERA CAFEVHEANESL Y., WRINRAY 2.0~
4.0, % F 25 Ulkg; INR Jy 4. 0~6. 0, 1] % F 35 U/kg;
INR>6. 0, 1| 7 50 U/kg™' . f# | PCC 5 Wk & 1 5 #%
Jik A F R ey R 3 e A ok . B b, 3t T8 % PCC
BT R R A A B e R T e K .

WA K, A H U RI0EE 2 (DOACs) B % A T i
7 R T # Rk ot A2 2 (VIE) B BiM * v fn &
MR A, EMEELE Xa W T HEWH A
(oK 0 3E K % 30 9E A 4% 90 38 45 ) 36k ifn B8 400 4
FI (3K W m ) . DOACs B #2 2% i 18] $ (2~4 h 7] 3£



- 318 - BG4 2024 4FE 4 A% 40 %55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4

LR R ) Fr AR (S 8~12h) F 4F R4
kZEZNA, AREREN, FARAEHE LA
HF DOACs, 12 25 48~72 h J& AT F R 2,
mMTRDENHAEELERERE, TEHEL2
EHEEhmEEREK, Hib, xt THIRE N @K
FRAFATI A MMONE A, R 4R
HLEW,

B3 £ 52 30 B i 36 Fr A 4 91 & DOACs
A T8 % B 5 % DOACs By J7 i 01 7 22 3
FXREE, EANERERNEAEEPT. i Xa
Rl F 0k o B Bt A), T L RIPRE R H R T EX A
BT, ARG B A X a B 40 4 7] 2 B 01 461 A
Xt DOACs, B 7] KX % # # L & % #. T J& DOACs 1L
Wk E R H R AR A, b, Xa B F 304
FF R A R AR E R X a B FE N E, TR
it B 40 4R R TR R R O W B ] B o B R R
AT 78 T o 69 MR B R B0 e 7T A XF DOACs By
W A A5 By, By B2 F DOACs £ 3% Wi ZE K % i i 8]
Fa Rz e A

A5 B A Xa BT, T
FF 4 PCC 36 97 (25~50 Ulkg) o — ft WA #1146 7| &
25 Ulkg FHtb , B EREEZ™ . Bar, BN E EHR
by Xa B T A B MEE A XL ImBET R A
B a9 Ot E DU T, B E SRR A R A R X
KEKBG(SgBIREE)ET . BT XA EH®E
T EREY THEZELERN. MK REE
St M3 AR A, U T R B R PCC 3 451971
2.2.5.2 Fudn/NAR 2G4 b 1 A

EEERIS: X T RAR L I AHEE %4
FFAF AR B, T R R e R R
RAF AL /N, 7T R R & 2w JE & (DDAVP) (3
RE100%; EFRE 38) .

FE RN B IEYE 6 T, H A FOEHE 2 |,
B FAF 4 1 U, C FAEHE 3 T

% F 0w /N AR 25 o A 45 B At B R e
A 4. &EFEHRFEREZI LR S P EANE
O BR MR £ R, Tk T /N R 3 B B R AR
U I s A G R V2 [ AN
BA R R N AR AT R S D
B AR % x T R A 0 dn MR 25 4 = 6 ok fn /AR
WA RIEEH R E T AR MM ey . hik,
B AT XA & x5 AR OR 0 AN AR 2 4 S
HEZFREEHRE /DML T T,

DDAVP B W % i %8 1 i & B 7 f2 & VI,
B 58 o NAR R B AR A R L LB BB, R T
MmAREHN G, HAREREN, T LG
£ % B A P A T A, DDAVP 2 7 Bk 3 iy} fn B 2 1Y
i /N B B A BRORL A At /N AR 2 A B B o
# fo it M o A 115 B T Al DDAVP, Xt
Fir o B R By R R E N 0. 4 pg/kg, B M M
i KR B R A E R 0.3 nelke, i E B E
50 ml A 72 3 A B, 3 30 min R&E B R Y. U
Sl DDAVP B, R7 [5] B {3 B 40 4F 4 % & 3% fi 77 (1m
IR ),

3 BE5iHA

PR R A 2 e A B o Rk AR Y B B R R
WA EFERERYEENE RBER, FMN
Q5 2kt AR o B8 RO R B0 A R oA 4 T
B EE ARG REENRERIERELE
B o AR I R SE B R A A 4 &
BMREERN LSBT AE LR EREER
B, I R P 6 47 &t HA 05 o ol A AR 9 AL
v tRESE . AERR AT RFARILR A
SE e A RLAR I B Ay BLAROR 1R TR, Rk RN AR
KiE. MEEFRH ARG R LERNLABAR, £
T I FE L A K A AF W Fo g i oh A
&I WYL, A SRR Py 2 A R B AR BB AT

Rl PR AW AE A £ i
EETEAER w0k S s SE LSRRG R AT e
e SERERE BN R  HRS U BT R R R
AR LRI FEPUBM R 4 E (23S0 h ;s HAR RS . 2 5360
WS M

& % x #t

[1]  Demlie TA, Alemu MT, Messelu MA, et al. Incidence and pre-
dictors of mortality among traumatic brain injury patients admitted
to Amhara region Comprehensive Specialized Hospitals, north-
west Ethiopia, 2022[J]. BMC Emerg Med, 2023, 23(1):55. DOI:
10. 1186/s12873-023-00823-9.

[2]  Mathur R, Suarez JI. Coagulopathy in isolated traumatic brain
injury: Myth or reality[J]. Neurocrit Care, 2023, 38(2):429-438.
DOI:10. 1007/s12028-022-01647-4.

[3] Nakae R, Murai Y, Takayama Y, etal. Neurointensive care of
traumatic brain injury patients based on coagulation and fibrino-
Iytic parameter monitoring[J]. Neurol Med Chir (Tokyo), 2022,
62(12):535-541. DOI:10. 2176/jns-nme. 2022-0226.

(4]  @HIZ, HERE, kT, 5. B0 U fe ks A
FOPHr S BUR AR [ ], shAe A%, 2023, 39(3):
229-237. DOI:10. 3760/cma. j. ¢cn501098-20221213-00794.



rPAEQ AR 2024 454 55 40 55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4 -+ 319 -

(5]

[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

FOE, Eoh, sk & B Uitk e s 8 R R )
AE AL AL Y FE R I 3R M TUE e s A [T ). h AR e 2%k,
2023, 39(11):1006-1013. DOI:10. 3760/cma. j. ¢n501098-2023
0710-00399.

Epstein DS, Mitra B, O'Reilly G, et al. Acute traumatic coagu-
lopathy in the setting of isolated traumatic brain injury: a sys-
tematic review and meta-analysis[J]. Injury, 2014, 45(5):819-
824. DOI:10. 1016/j. injury. 2014. 01. 011.

Dong JF, Zhang F, Zhang J. Detecting traumatic brain injury-
induced coagulopathy: What we are testing and what we are
not[J]. J Trauma Acute Care Surg, 2023, 94(1S Suppl 1):S50-
S55. DOI:10. 1097/TA. 0000000000003748.

Boshm JK, Schaeben V, Schifer N, et al. Extended coagulation
profiling in isolated traumatic brain injury: A CENTER-TBI
analysis[ J]. Neurocrit Care, 2022, 36(3):927-941. DOI:10. 1007/
$12028-021-01400-3.

Duque P, Calvo A, Lockie C, et al. Pathophysiology of trauma-
induced coagulopathy[J]. Transfus Med Rev, 2021, 35(4):80-86.
DOI:10. 1016/j. tmrv. 2021. 07. 004.

Epstein DS, Mitra B, Cameron PA, et al. Normalization of coagu-
lopathy is associated with improved outcome after isolated trau-
matic brain injury[]]. J Clin Neurosci, 2016, 29:64-69. DOI:10.
1016/j. jocn. 2015. 11. 024.

Atkins D, Eccles M, Flottorp S, et al. GRADE Working Group.
Systems for grading the quality of evidence and the strength of
recommendations I: Critical appraisal of existing approaches The
GRADE Working Group[J]. BMC Health Serv Res, 2004, 4(1):
38. DOI:10. 1186/1472-6963-4-38.

Davenport R, Manson J, De’ Ath H, et al. Functional definition
and characterization of acute traumatic coagulopathy[J]. Crit
Care Med, 2011, 39(12):2652-2658. DOI:10. 1097/CCM. 0b013
€3182281af5.

Epstein DS, Mitra B, Cameron PA, et al. Acute traumatic coagu-
lopathy in the setting of isolated traumatic brain injury: Defini-
tion, incidence and outcomes [J]. BrJ Neurosurg, 2015, 29(1):
118-122. DOI:10. 3109/02688697. 2014. 950632.

Tanniello S, Conte P, Di Serafino M, et al. Diagnostic accuracy
of pubic symphysis ultrasound in the detection of unstable pelvis
in polytrauma patients during e-FAST: the value of FAST-PLUS
protocol. A preliminary experience[J . J Ultrasound, 2021, 24(4):
423-428. DOI:10. 1007/s40477-020-00483-6.

Mutschler M, Nienaber U, Brockamp T, etal. Renaissance of
base deficit for the initial assessment of trauma patients: a base
deficit-based classification for hypovolemic shock developed on
data from 16, 305 patients derived from the TraumaRegister
DGU®[J]. Crit Care, 2013, 17(2):R42. DOI:10. 1186/cc12555.
Gustafson ML, Hollosi S, Chumbe JT, et al. The effect of ethanol
on lactate and base deficit as predictors of morbidity and mortality
in traumalJ]. Am J Emerg Med, 2015, 33(5):607-613. DOI:10.
1016/j. ajem. 2015. 01. 030.

Caputo N, Fraser R, Paliga A, et al. Triage vital signs do not cor-
relate with serum lactate or base deficit, and are less predictive
of operative intervention in penetrating trauma patients: a pro-
spective cohort study [J]. Emerg Med J, 2013, 30(7): 546-550.
DOI:10. 1136/emermed-2012-201343.

Vincent JL, Quintairos E Silva A, Couto L Jr, et al. The value of
blood lactate kinetics in critically ill patients: a systematic re-
view[J]. Crit Care, 2016, 20(1):257. DOI:10. 1186/s13054-016-
1403-5.

Figueiredo S, Taconet C, Harrois A, et al. How useful are haemo-

[20]

[21]

[22]

[23]

[24]

[25]

[30]

[31]

[32]

[33]

globin concentration and its variations to predict significant
haemorrhage in the early phase of trauma? A multicentric cohort
study [J]. Ann Intensive Care, 2018, 8(1):76. DOI: 10. 1186/
s13613-018-0420-8.

Zehtabchi S, Sinert R, Goldman M, etal. Diagnostic perfor-
mance of serial haematocrit measurements in identifying major
injury in adult trauma patients [J]. Injury, 2006, 37(1):46-52.
DOI:10. 1016/j. injury. 2005. 09. 015.

Thorson CM, Ryan ML, Van Haren RM, et al. Change in hemato-
crit during trauma assessment predicts bleeding even with on-
going fluid resuscitation[J]. Am Surg, 2013, 79(4):398-406.
Schlimp CJ, Voelckel W, Inaba K, et al. Estimation of plasma
fibrinogen levels based on hemoglobin, base excess and Injury
Severity Score upon emergency room admission [J]. Crit Care,
2013, 17(4):R137. DOI:10. 1186/cc12816.

Baksaas-Aasen K, Gall LS, Stensballe J, et al. Viscoelastic hae-
mostatic assay augmented protocols for major trauma haemor-
rhage (ITACTIC): a randomised, controlled trial[J]. Intensive
Care Med, 2021, 47(1):49-59. DOI:10. 1007/500134-020-06266-1.
Connelly CR, Yonge JD, McCully SP, et al. Assessment of three
point-of-care platelet function assays in adult trauma patients[J]. J
Surg Res, 2017, 212:260-269. DOI:10. 1016/j. jss. 2017. 01. 008.
Alvikas J, Zenati M, Campwala I, et al. Rapid detection of plate-
let inhibition and dysfunction in traumatic brain injury: A pro-
spective observational study [J]. J Trauma Acute Care Surg,
2022, 92(1):167-176. DOI:10. 1097/TA. 0000000000003427.
Cannon JW, Dias JD, Kumar MA, et al. Use of thromboelastogra-
phy in the evaluation and management of patients with traumatic
brain injury: A systematic review and meta-analysis[J]. Crit Care
Explor, 2021, 3(9):¢0526. DOI:10. 1097/CCE. 0000000000000526.
Jiang RM, Pourzanjani AA, Cohen MJ, et al. Associations of lon-
gitudinal D-Dimer and Factor Il on early trauma survival
risk [J]. BMC Bioinformatics, 2021, 22(1):122. DOI:10. 1186/
$12859-021-04065-z.

Sun Y, Wang J, Wu X, etal. Validating the incidence of coagu-
lopathy and disseminated intravascular coagulation in patients
with traumatic brain injury--analysis of 242 cases[J]. BrJ Neu-
rosurg, 2011, 25(3):363-368. DOI: 10. 3109/02688697. 2011.
552650.

Eastman DK, Spilman SK, Tang K, et al. Platelet reactivity
testing for aspirin patients who sustain traumatic intracranial
haemorrhage[,]]. J Surg Res, 2021, 263:186-192. DOI:10. 1016/
j. jss. 2021. 01. 039.

Lindblad C, Thelin EP, Nekludov M, et al. Assessment of platelet
function in traumatic brain injury - A retrospective observational
study in the neuro-critical care setting[.]]. Front Neurol, 2018,
9:15. DOI:10. 3389/fneur. 2018. 00015.

Barton CA, Oetken HJ, Roberti GJ, et al. Thromboelastography
with platelet mapping: Limited predictive ability in detecting
preinjury antiplatelet agent use[J]. J Trauma Acute Care Surg,
2021, 91(5):803-808. DOI:10. 1097/TA. 0000000000003172.
Chu DK, Kim LH, Young PJ, et al. Mortality and morbidity in
acutely ill adults treated with liberal versus conservative oxygen
therapy (IOTA): a systematic review and meta-analysis[J]. Lan-
cet, 2018, 391(10131): 1693-1705. DOI: 10. 1016/S0140-6736
(18)30479-3.

Chi JH, Knudson MM, Vassar MJ, etal. Prehospital hypoxia
affects outcome in patients with traumatic brain injury: a prospec-
tive multicenter study[J]. J Trauma, 2006, 61(5):1134-1141.
DOI:10. 1097/01. ta. 0000196644. 64653. d8.



+ 320 -

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

rPAEQ AR 2024 454 55 40 55 4 ] Chin J Trauma, April 2024, Vol. 40, No. 4

Davis DP, Dunford JV, Poste JC, et al. The impact of hypoxia
and hyperventilation on outcome after paramedic rapid sequence
intubation of severely head-injured patients[J]. J Trauma, 2004,
57(1):1-10. DOI:10. 1097/01. ta. 0000135503. 71684. c8.
Damiani E, Adrario E, Girardis M, et al. Arterial hyperoxia and
mortality in critically ill patients: a systematic review and meta-
analysis[J]. Crit Care, 2014, 18(6):711. DOI:10. 1186/s13054-
014-0711-x.

Smit B, Smulders YM, van der Wouden JC, et al. Hemodynamic
effects of acute hyperoxia: systematic review and meta-analysis[ ] ].
Crit Care, 2018, 22(1):45. DOI:10. 1186/513054-018-1968-2.
Berry C, Ley EJ, Bukur M, et al. Redefining hypotension in trau-
matic brain injury [J]. Injury, 2012, 43(11): 1833-1837. DOI:
10. 1016/j. injury. 2011. 08. 014.

Shibahashi K, Hoda H, Okura Y, etal. Acceptable blood pres-
sure levels in the prehospital setting for patients with traumatic
brain injury: A multicenter observational study[J]. World Neu-
rosurg, 2021, 149:e504-e511. DOI: 10. 1016/j. wneu. 2021.
01. 145.

Shibahashi K, Sugiyama K, Okura Y, et al. Defining hypoten-
sion in patients with severe traumatic brain injury [J]. World
Neurosurg, 2018, 120:e667-e674. DOI:10. 1016/j. wneu. 2018.
08. 142.

Zampieri FG, Machado FR, Biondi RS, etal. Effect of intrave-
nous fluid treatment with a balanced solution vs 0. 9% saline
solution on mortality in critically ill patients: The BaSICS ran-
domized clinical trial [J]. JAMA, 2021, 326(9):1-12. DOI: 10.
1001/jama. 2021. 11684.

Perel P, Roberts I, Ker K. Colloids versus crystalloids for fluid
resuscitation in critically ill patients [J]. Cochrane Database Syst
Rev, 2013, (2):CD000567. DOI:10. 1002/14651858. CD000567.
pub6.

Lombardo S, Smith MC, Semler MW, et al. Balanced crystalloid
vs saline in adults with traumatic brain injury: Secondary analy-
sis of a clinical trial[J]. J Neurotrauma, 2022, 39(17-18):1159-
1167. DOI:10. 1089/neu. 2021. 0465.

Rowell SE, Fair KA, Barbosa RR, et al. The impact of pre-hospital
administration of lactated ringer’s solution versus normal saline
in patients with traumatic brain injury[J]. J Neurotrauma, 2016,
33(11):1054-1059. DOI:10. 1089/neu. 2014. 3478.

Cooper DJ, Nichol AD, Bailey M, et al. Effect of early sustained
prophylactic hypothermia on neurologic outcomes among patients
with severe traumatic brain injury: The POLAR randomised clini-
cal trial [J]. JAMA, 2018, 320(21):2211-2220. DOI: 10. 1001/
jama. 2018. 17075.

Lester ELW, Fox EE, Holcomb JB, etal. The impact of hypo-
thermia on outcomes in massively transfused patients [J]. J
Trauma Acute Care Surg, 2019, 86(3):458-463. DOI: 10. 1097/
TA. 0000000000002144.

Reynolds BR, Forsythe RM, Harbrecht BG, et al. Hypothermia
in massive transfusion: have we been paying enough attention
to it?[J]. J Trauma Acute Care Surg, 2012, 73(2):486-491.
Rubiano AM, Sanchez Al, Estebanez G, et al. The effect of ad-
mission spontaneous hypothermia on patients with severe trau-
matic brain injury[J]. Injury, 2013, 44(9):1219-1225. DOI:10.
1016/j. injury. 2012. 11. 026.

Roberts DJ, Bobrovitz N, Zygun DA, et al. Evidence for use of
damage control surgery and damage control interventions in
civilian trauma patients: a systematic review[J]. World J] Emerg

Surg, 2021, 16(1):10. DOI:10. 1186/s13017-021-00352-5.

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

Schonauer C, Mastantuoni C, Somma T, et al. Topical hemostatic
agents in neurosurgery, a comprehensive review: 15 years up-
date[J]. Neurosurg Rev, 2022, 45(2):1217-1232. DOI:10. 1007/
s10143-021-01684-1.

CRASH-3 trial collaborators. Effects of tranexamic acid on death,
disability, vascular occlusive events and other morbidities in pa-
tients with acute traumatic brain injury (CRASH-3): a randomised,
placebo-controlled trial[J]. Lancet, 2019, 394(10210):1713-1723.
DOI:10. 1016/S0140-6736(19)32233-0.

Li SR, Guyette F, Brown ], et al. Early prehospital tranexamic
acid following injury is associated with a 30-day survival benefit:
A secondary analysis of a randomised clinical trial[J]. Ann Surg,
2021, 274(3):419-426. DOI:10. 1097/SLA. 0000000000005002.
Roberts I, Shakur-Still H, Aeron-Thomas A, et al. Tranexamic
acid to reduce head injury death in people with traumatic brain
injury: the CRASH-3 international RCT [J]. Health Technol
Assess, 2021, 25(26):1-76. DOI:10. 3310/hta25260.

CRASH-3 Intracranial Bleeding Mechanistic Study Collabora-
tors. Tranexamic acid in traumatic brain injury: an explanatory
study nested within the CRASH-3 trial[J]. Eur J Trauma Emerg
Surg, 2021, 47(1):261-218. DOI:10. 1007/s00068-020-01316-1.
PRTT 37, B 5005, TRE3 . 2t O 1t ol 2887 e it 7 2
IR RM L], hae2ipmE¥ a4k, 2022, 31(1):101-
103. DOI:10. 3760/cma. j. issn. 1671-0282. 2022. 01. 019.
Holcomb JB, Tilley BC, Baraniuk S, et al. Transfusion of plas-
ma, platelets, and red blood cells ina 1:1:1 vs a 1: 1:2 ratio
and mortality in patients with severe trauma: the PROPPR ran-
domized clinical trial [J]. JAMA, 2015, 313(5):471-482. DOI:
10. 1001/jama. 2015. 12.

Carson JL, Stanworth SJ, Dennis JA, et al. Transfusion thresh-
olds for guiding red blood cell transfusion [J]. Cochrane Data-
base Syst Rev, 2021, 12(12):CD002042. DOI:10. 1002/146518
58. CD002042. pubs5.

Meneses E, Boneva D, McKenney M, et al. Massive transfusion
protocol in adult trauma population[J]. Am ] Emerg Med, 2020,
38(12):2661-2666. DOI:10. 1016/j. ajem. 2020. 07. 041.

Nardi G, Agostini V, Rondinelli B, et al. Trauma-induced coagu-
lopathy: impact of the early coagulation support protocol on
blood product consumption, mortality and costs[J]. Crit Care,
2015, 19(1):83. DOI:10. 1186/s13054-015-0817-9.
Florez-Perdomo WA, Garcia-Ballestas E, Martinez-Perez R, et al.
Haemoglobin levels as a transfusion criterion in moderate to severe
traumatic brain injury: a systematic review and meta-analysis [J].
Br J Neurosurg, 2021, 37(6):1473-1479. DOI:10. 1080/02688697.
2021. 1940850.

Rourke C, Curry N, Khan S, et al. Fibrinogen levels during trau-
ma hemorrhage, response to replacement therapy, and associa-
tion with patient outcomes[J]. J Thromb Haemost, 2012, 10(7):
1342-1351. DOI:10. 1111/j. 1538-7836. 2012. 04752. x.

Collins PW, Solomon C, Sutor K, et al. Theoretical modelling of
fibrinogen supplementation with therapeutic plasma, cryoprecipi-
tate, or fibrinogen concentrate [J]. Br J Anaesth, 2014, 113(4):
585-595. DOI:10. 1093/bja/aeu086.

Mclntyre L, Hebert PC, Wells G, etal. Is a restrictive transfu-
sion strategy safe for resuscitated and ecritically ill trauma pa-
tients? [J]. J Trauma, 2004, 57(3):563-568. DOI:10. 1097/01.
ta. 0000136158. 93864. 54.

Innerhofer P, Fries D, Mittermayr M, et al. Reversal of trauma-
induced coagulopathy using first-line coagulation factor concen-

trates or fresh frozen plasma (RETIC): a single-centre, parallel-group,



rPAEQ AR 2024 454 55 40 55 4 ) Chin J Trauma, April 2024, Vol. 40, No. 4 <321 -

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

open-label, randomised trial [J]. Lancet Haematol, 2017, 4(6):
e258-e271. DOI:10. 1016/S2352-3026(17)30077-7.

Wikkelsg A, Wetterslev J, Mgller AM, et al. Thromboelastogra-
phy (TEG) or thromboelastometry (ROTEM) to monitor haemo-
static treatment versus usual care in adults or children with
bleeding[J]. Cochrane Database Syst Rev, 2016(8):CD007871.
DOI:10. 1002/14651858. CD0O07871. pub3.

Gonzalez E, Moore EE, Moore HB, et al. Goal-directed hemostatic
resuscitation of trauma-induced coagulopathy: A pragmatic ran-
domized clinical trial comparing a viscoelastic assay to conven-
tional coagulation assays[J]. Ann Surg, 2016, 263(6):1051-1059.
DOI:10. 1097/SLA. 0000000000001608.

Ziegler B, Bachler M, Haberfellner H, et al. Efficacy of prehospi-
tal administration of fibrinogen concentrate in trauma patients
bleeding or presumed to bleed (FIinTIC): A multicentre, double-
blind, placebo-controlled, randomised pilot study [J]. Eur J
Anaesthesiol, 2021, 38(4):348-357. DOI:10. 1097/EJA. 000000
0000001366.

Sabouri M, Vahidian M, Sourani A, et al. Efficacy and safety of

fibrinogen administration in acute post-traumatic hypofibrino-
genemia in isolated severe traumatic brain injury: A randomized
clinical trial[J]. J Clin Neurosci, 2022, 101:204-211. DOI:10.
1016/j. jocn. 2022. 05. 016.

Cerng V, Maegele M, Agostini V, et al. Variations and obstacles
in the use of coagulation factor concentrates for major trauma
bleeding across Europe: outcomes from a European expert
meeting[J]. Eur J Trauma Emerg Surg, 2022, 48(2):763-774.
DOI:10. 1007/s00068-020-01563-2.

Rossaint R, Afshari A, Bouillon B, et al. The European guide-
line on management of major bleeding and coagulopathy following
trauma: sixth edition[J]. Crit Care. 2023, 27(1):80. DOI: 10.
1186/513054-023-04327-7.

Lucena LS, Rodrigues RDR, Carmona MJC, et al. Early adminis-
tration of fibrinogen concentrate in patients with polytrauma with
thromboelastometry suggestive of hypofibrinogenemia: A ran-
domised feasibility trial[J]. Clinics (Sao Paulo), 2021, 76:¢3168.
DOI:10. 6061/clinics/2021/e3168.

John Baptist S, Joel K, Kaddumukasa M, et al. Fibrinogen; a pre-
dictor of injury severity and mortality among patients with trau-
matic brain injury in Sub-Saharan Africa: A cross-sectional
observational study[J]. Medicine (Baltimore), 2023, 102(42):
€35685. DOI:10. 1097/MD. 0000000000035685.

Heo Y, Chang SW, Lee SW, et al. Hemostatic effect of fibrino-
gen concentrate on traumatic massive hemorrhage: a propensity
score matching study[J]. Trauma Surg Acute Care Open, 2024,
9(1):e001271. DOI:10. 1136/tsaco-2023-001271.

Fujiwara G, Murakami M, Ishii W, et al. Effectiveness of adminis-
tration of fibrinogen concentrate as prevention of hypofibrinogenemia
in patients with traumatic brain injury with a higher risk for se-
vere hyperfibrinolysis: Single center before-and-after study [J].
Neurocrit Care, 2023, 38(3): 640-649. DOI:10. 1007/s12028-
022-01626-9.

Bainbridge FJ, Sinha R, Tocchetti R, etal.
point-of-care ROTEM testing in the emergency department of an
Australian level 1 trauma centre and its effect on blood product
use[J]. Emerg Med Australas, 2021, 33(5):893-899. DOI: 10.
1111/1742-6723. 13767.

Lv K, Yuan Q, Fu P, et al. Impact of fibrinogen level on the prog-
nosis of patients with traumatic brain injury: a single-center anal-

ysis of 2570 patients[J]. World J Emerg Surg, 2020, 15(1):54.

Introduction of

[76]

[77]

[80]

[81]

[82]

[83]

[84]

[86]

[87]

[89]

DOI:10. 1186/s13017-020-00332-1.

Hamada SR, Garrigue D, Nougue H, etal. Impact of platelet
transfusion on outcomes in trauma patients|J . Crit Care, 2022,
26(1):49. DOI:10. 1186/s13054-022-03928-y.

Tauber H, Innerhofer N, von Langen D, et al. Dynamics of plate-
let counts in major trauma: The impact of haemostatic resuscita-
tion and effects of platelet transfusion - a sub-study of the ran-
domised controlled RETIC trial [J]. J Clin Med, 2020, 9(8):
2420. DOI:10. 3390/jcm9082420.

Sorah AB, Cunningham K, Wang H, et al. Effects of guideline-
based correction of platelet inhibition on outcomes in moderate
to severe isolated blunt traumatic brain injury [J]. Neurotrauma
Rep, 2022, 3(1):388-397. DOI:10. 1089/neur. 2022. 0003.

Miles MVP, Hicks RC, Parmer H, et al. Traumatic brain injury
patients with platelet inhibition receiving platelet transfusion
demonstrate decreased need for neurosurgical intervention and
decreased mortalily[]]. J Trauma Acute Care Surg, 2022, 92(4):
701-707. DOI:10. 1097/TA. 0000000000003516.

Schniiriger B, Inaba K, Abdelsayed GA, etal. The impact of
platelets on the progression of traumatic intracranial hemor-
rhage [J]. J Trauma, 2010, 68(4):881-885. DOI: 10. 1097/TA.
0b013e3181d3ce58.

Hall C, Nagengast AK, Knapp C, et al. Massive transfusions and
severe hypocalcaemia: an opportunity for monitoring and supple-
mentation guidelines [J]. Transfusion, 2021, 61 Suppl 1:S188-
S194. DOL:10. 1111/tf. 16496.

Ho KM, Leonard AD. Concentration-dependent effect of hypo-
calcaemia on mortality of patients with critical bleeding requiring
massive transfusion: a cohort study[]]. Anaesth Intensive Care,
2011, 39(1):46-54. DOI:10. 1177/0310057X1103900107.
Lehmann M, Wallbank AM, Dennis KA, et al. On-chip recalcifi-
cation of citrated whole blood using a microfluidic herringhone
mixer[J]. Biomicrofluidics, 2015, 9(6):064106. DOI:10. 1063/
1. 4935863.

Hauser CJ, Boffard K, Dutton R, et al. Results of the CONTROL
trial: efficacy and safety of recombinant activated factor VII in
the management of refractory traumatic haemorrhage[J]. J Trau-
ma,2010,69(3):489-500. DOI:10. 1097/TA. 0b013e3181edf36e.
Yuan Q, Wu X, Du ZY, et al. Low-dose recombinant factor VIla
for reversing coagulopathy in patients with isolated traumatic
brain injury[J]. J Crit Care, 2015, 30(1):116-120. DOI:10. 1016/
j. jere. 2014. 07. 009.

Kuramatsu JB, Gerner ST, Schellinger PD, et al. Anticoagulant
reversal, blood pressure levels, and anticoagulant resumption in
patients with anticoagulation-related intracerebral haemorrhage [ J].
JAMA, 2015, 313(8):824-836. DOI:10. 1001/jama. 2015. 0846.
Dentali F, Ageno W, Crowther M. Treatment of coumarin-associated
coagulopathy: a systematic review and proposed treatment algo-
rithms[J]. J Thromb Haemost, 2006, 4(9):1853-1863. DOI:10.
1111/j. 1538-7836. 2006. 01986. x.

Pernod G, Albaladejo P, Godier A, et al. Management of major
bleeding complications and emergency surgery in patients on
long-term treatment with direct oral anticoagulants, thrombin or
factor-Xa inhibitors: Proposals of the working group on periopera-
tive haemostasis (GIHP)-March 2013 [J]. Arch Cardiovasc Dis,
2013, 106(6-7):382-393. DOI:10. 1016/j. acvd. 2013. 04. 009.
Willekens G, Studt JD, Mendez A, et al. A universal anti-Xa assay
for rivaroxaban, apixaban, and edoxaban measurements: method
validation, diagnostic accuracy and external validation[J]. BrJ

Haeatol, 2021, 193(6):1203-1212. DOI:10. 1111/bjh. 17470.



© 322 -

[90]

[91]

[92]

[93]

[94]

[95]

rPAEQ AR 2024 454 55 40 55 4 ] Chin J Trauma, April 2024, Vol. 40, No. 4

Pavoni V, Gianesello L, Conti D, et al. "In less than no time":
Feasibility of rotational thromboelastometry to detect anticoagu-
lant drugs activity and to guide reversal therapy[J]. J Clin Med,
2022, 11(5):1407. DOI:10. 3390/jem11051407.

Bourdin M, Perrotin D, Mathieu O, etal. Measuring residual
anti-Xa activity of direct factor Xa inhibitors after reversal with
andexanet alfa [J]. Int J Lab Hematol, 2021, 43(4): 795-801.
DOI:10. 1111/ijlh. 13591.

Hormese M, Littler A, Doane B, et al. Comparison of high-and
low-dose 4-factor prothrombin complex concentrate for the emer-
gent reversal of oral factor Xa inhibitors[ J ]. J Thromb Thrombolysis,
2021, 52(3):828-835. DOI:10. 1007/511239-021-02412-8.
Demchuk AM, Yue P, Zotova E, et al. Haemostatic efficacy and
anti-FXa (factor Xa) reversal with andexanet alfa in intracranial
haemorrhage: ANNEXA-4 substudy[J]. Stroke, 2021, 52(6):2096-
2105. DOI:10. 1161/STROKEAHA. 120. 030565.

Li X, Sun Z, Zhao W, et al. Effect of acetylsalicylic acid usage
and platelet transfusion on postoperative hemorrhage and activi-
ties of daily living in patients with acute intracerebral hemor-
rhage[J]. J Neurosurg, 2013, 118(1):94-103. DOI:10. 3171/
2012.9. JNS112286.

Baharoglu MI, Cordonnier C, Al-Shahi Salman R, et al. Platelet

transfusion versus standard care after acute stroke due to sponta-

neous cerebral haemorrhage associated with antiplatelet therapy
(PATCH): a randomised, open-label, phase 3 trial [J]. Lancet,
2016, 387(10038):2605-2613. DOI1:10. 1016/S0140-6736(16)
30392-0.

Yorkgitis BK, Tatum DM, Taghavi S, et al. Eastern Association
for the Surgery of Trauma multicentre trial: Comparison of pre-injury
antithrombotic use and reversal strategies among severe traumatic
brain injury patients[ J ]. J Trauma Acute Care Surg, 2022, 92(1):
88-92. DOI:10. 1097/TA. 0000000000003421.

Kim DY, O'Leary M, Nguyen A, et al. The effect of platelet and
desmopressin administration on early radiographic progression of
traumatic intracranial hemorrhage [J]. J Neurotrauma, 2015,
32(22):1815-1821. DOI:10. 1089/neu. 2014. 3728.

Leissinger C, Carcao M, Gill JC, et al. Desmopressin (DDAVP) in
the management of patients with congenital bleeding disorders[J].

Haemophilia, 2014, 20(2):158-167. DOI:10. 1111/hae. 12254.
(ki H 1. 2023-11-07)

A 5| A&t

TR, BEO, MREE, A 1 S EE D RERR AT 1298 £ AR
(2024 JRO[J]. A Zea%, 2024, 40(4): 310-322. DOL: 10.3760/cma.
j.cn501098-20231107-00293.

- - AR - -

(PRI —EERRALHESHER

TR

A0 AR T DT AR AR RS R i A B R o W TR SO 20 B P SO 44 B L iR RSO AR — IR
HBLIS, TR SO, 3 IR TE I3 SR S0 BUAS P 3E SC 4 B IR U 2OR 0 26BN T

1 EENTSEE S, TS b SO s fx

FF NN I DNA \RNA  PaCO, . PaO, . MRI .RT-PCR ., TUNEL ,CT .ELISA \HE 44 {045 |

2 HIZET NS A5 RE SR UE i SCeRR, AR NN R S B K

2.1 UGS 255 E L EAE 20 i —F LA (NO) \— 44k (CO) R4 L7 (FBS) (BFERER 2% vl (PBS) I
AT 53-8 1 5 S 1] CAPTT) (88 o S5 ) (] (P'T) (368 1t i ) (D) L I 2128 11 (Hb) (T 40 R4 38 (ESR) R TEHR 4 (BMI) L&
BB (TC) AN AN LT (ECM) 36 B2 A K - (EGF ) 25
2.2 IR LA SR B4 4 - A R85 (SEM) B S H 8% (TEM) 0 HL BT (ECG) % .

2.3 B WAVESY - A0 5 T BE VA (1SS) S B #F B2k 43 (GCS) AR BT #F B 43 (GOS)  H AR BRI 23 (JOA) |
& E T4 (KSS) 3 R A MR Bt (HSS) 55
2.4 H KIS ATE AN R R A (ALT) KRR (AST) AR BLG i (HIV)  H BIAF 406 5 (HAV) . Z,
R 988 (HBV) N BT 29 5 (HCV) %5
2.5 Ak dnfh R AT SE BT (TAA) L —F ELTE A (DMSO) | PO T L0 ek (MTT) \ 2 — e U Z B8 (EDTA) H i =k

4 (GAPDH ) %,

2.6 HAS TN T  EIE R A B T (BMP) % H -k B(NF-kB) &,
3 SCEEAZOIR) S — U B FH R0 SO RR NS sS4 E I IE 2K

A5 PE 45 3 (traumatic brain injury, TBI) %
4 FRIRIEN

H LA AR R SCTFRURSRN L 44 (B2 R T A B RAE sh i, W mT RIFE s SR AR 48 B IE 2, ik (p) i %
(BP) >R (HR) 5.



