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Coagulopathy after traumatic brain injury: recent progress
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[Abstract] Coagulopathy is common in patients with traumatic brain injury (TBID). It is associated with the dysfunction of
the normal clotting-anticoagulant-fibrinolytic system, with unknown pathogenesis. Recently a large number of studies have
confirmed that the prognosis of TBI patients is closely related to coagulopathy of these patients at admission. Most prospective
studies have also found that several coagulation abnormalities indicate poor prognosis. However, whether there is a cause and
effect relationship between coagulopathy and prognosis of TBI patients, whether correcting abnormal coagulation parameters can
improve the prognosis, all remain to be illuminated. Here we reviewed the related issue and hope to lay a foundation for future
researches.
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76.5%0) . BfiJ5 » Epstein %54 22 f SCHREAT 25 4
GIAT . K TBI R BRE I 55 AR 35. 220
(29.000~41. 400) . Horp, 0 (B S AR R HE o
&N #E 1Ml (disseminated intravascular coagulation,
DIO)™ S Wi 4 1 B2 22—, TBI #6
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H 1l (progressive hemorrhagic injury, PHI) 4§ — ¥k
5. HATHESE 2 5% I8 — B 46 b R ] T B
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count, PLT). & Ifil B J5t 5} [E] (prothrombin time,
PD). i& AL &8 4y BE I 15 B B} [A] Cactivated partial
thromboplastin time, APTT) . [E Frbr 4k L {8 (in-
ternational normalized ratio, INR) il DIC $E41E K
W2 75 A7 TR BE MDD RE 5 8 A £ 248 AR, 1997 4F
Selladurai & #E 8 55 H 5] A DIC $#F43, 1A A TBI
8 DIC W4y =2 B N 7 A BE I D) fESR . Sun
220161 52 B [ s I 442 0 1 I P12 (International Soci-
ety of Thrombosis and Haemostasis, ISTH) 2001
A 52 ) DIC BF 23 s e, IA O DIC 350 =5 8
PT>13.4 s B 0] i2 Wr & 1fl 2 fig 5+ % . Chhabra

LIRS PT>>18. 0 s 8 APTT>48 s i€ X
Bk S . i Kumar' ™ F1 Chang 2510 8 { i [H]
FERIFE TR » (ELI5 AN ] 2 5 b AR AT 1 958 . e 5 14 156 1L
(PT>14.2 s 5 PTT>38.4 s,PT>13.2 s 5 PTT
=32 s), Franschman &M | f#i H APTT. INR.,
PLT {E K2 WikrifE (APTT>40 s 5 INR>1. 2 5
PLT<C120 X 10° /L), Genét S5 75 BF 5% v [l #F [
I T35 1L ) BB R 65 (9 B (B, IA S APTT >35 s 8§
INR>1. 2 RIfEAESE I D) RERE A .

®1 BRONEREHEYX
Tab 1 Definition of coagulopathy

Author
Definition of coagulopathy
(publication year)

Sun (20116 DIC score>>5 or PT>>13. 4 s
Selladurai (1997)L7) DIC score™>2

Genét (2013)L8] APTT>35 s or INR>1. 2
Chang (2007)L9 PT>13.2 s or PTT>32 s
Wafaisade (2010)[197 INR>>1, 3 or PLT<C100 000

APTT>35 s or fibrinogen<(1 500 mg/L or
Schéchl (2011)HH
PLT<C100 000

Greuters (2011121 APTT>40 s or INR>1. 2

Franschman (2012)13] APTT>40 s or INR>1. 2 or PLT<(120X10°/L
Chhabra (2013)84)  Fibrinogen<<2 000 mg/L

Kumar (2013)[75] PT>14.2 s or PTT>>38.4 s

Sun (2011)[16 DIC score>>5 or PT>13.4 s

PTT:Partial thromboplastin time; APTT: Activated par-
tial thromboplastin time; INR: International normalized rati-
0; DIC: Disseminated intravascular coagulation; PT: Pro-

thrombin time; PLT: Platelet

% 2 DIC iy ISTH T4 4R
Tab 2 DIC score calculated according to the following ISTH criteria

PLT D-DT FIB PT
DIC score Overt DIC
(X107, Lfl)pp,/(mg°Lfl) ‘()Bx(g'Lfl) t/s
Point 0 =100 <1.0 >1.0 <3.0 If =5 points compatible with overt-DIC
Point 1 50-100 1.0-5.0 <1.0 3.0-6.0
Point 2 <50 >5.0 - =>6.0 If <Z5 points suggestive (but not confirmative) for non-overt DIC

DIC: Disseminated intravascular coagulation; ISTH: International society of thrombosis and haemostasis; PLT: Platelet;

D-DT:D-dimer; FIB:Fibrogen; PT:Prothrombin time
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TBI J5 BE M RE S fE R PR R . W5 R & BLEE i
THRE S B TT T AR R A B R TR
50, 42 (BEMIPIREIEH #2417, 300) AFiE B E
EBE H B B AE W5 4 o (]t B B A K. PR, AR
TBI J5 B 55 5 W HIE B A B A2 7 6 ks B
U9 Greuters 212 % 107 4] TBI H #1940 b 2
i fE D205 M D RE S & A3 24%,24 h 542
B 540, FE TSR BRI V) AE I H 1) 3. 75 fi
HEIML D) BE 5+ # A PHI 2 [a] (1 56 &R 2R A,

{H BAGAE TBI 5 B I A5 112 B /a7 L A58R
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4126) 3 International Mission for Prognosis And
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Ja AN R A 7 fE R R (OR 1. 42,95%CT 1. 04~
1. 95), Seddighi 225 %F 203 4% %I A &1 TBI &
HUATATEPE B 5T, kB PT 4E K 48R il J5 44 22
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ETR T D) S A A I 3 rh f i 48
J&t DR K(D-dimer) , [fil%¢ D-dimer 7K £l £F
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Vo T M AR B e (U L S R 5 R T 5 R LA T
re o LRSI I H i 455 £ 1 i IO 4 ) A
(plasminogen activator inhibitor-1, PAI-1) . Fg.
AT 1 (B B&AfE 7= %) (fibrin degradation product,
FDP). Z L5485 RIUESE Fg FDP Ml D-dimer 4
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MW KB, > I3 I 2T 24 25, 1 il 400 ) 721 1 il
& 4 % (plasminogen inhibitor-plasmin complex,
PIC) /K F-# T 15 mg/mL # D-dimer /K5 F 5
mg/mL. 92 V0 HY B FBET 5 1M 24 M3 PIC /KR T 2
mg/mL 5 D-dimer K& T 1 mg/mL i, Fr 47 &
HWUEEELT. mHIX 451 5 ABERT GCS 1143
- AAH %, Chhabra 250 75— 35 /i) B 1 BF 5T %
208 il sp— TBI {3 47 HE D5 934, & 3L D-dimer
THR (>2 mg/mbL) $/n BlJs AE(OR=3.4, P<
0. 05) ,Foaud 22 MGA K D-dimer 7K 38R HE 7% Tl
JEBF . W SHE R AR bR v 0 2 5 B E WS A
RA K AH B ATBIEFE & BURE L6 bR 5 BUS 22 18] 5 &R
U T AS & AT Tt — 2T
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YRR, B A S £ 4 B A i/ e B 5 I
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DIRERLINTT H 324 H 1L 8] (bleeding time, BT) |
I3 0% 45 48 36 (clot retraction test, CRT).
Engstrom 7%} 27 {51 i fii M55 £ 264740475 A
A L/ K P B AR (<2150 X 10° /L) A2 PHI 11
FElr PR 2%, B0 i B HUGE A ), Stein 457
Xf 253 1] TBI 85 AT RTBE TS K 3 PLT #1 PT
PTG A B (GOS<<4) Byl 7 fE B [N % .
Salehpour 25177 11 % 38 TBI J5ET- & 19 PLT %5
TFEE W R %; Van Beek 22990 5 PLT 515
kIS (OR 0. 67,95%CT 0. 58~0. 78), [H 1k, Il
AN ECT B 2 5 7s TUa A R . B H A SCHR
TG AS B A /AR T B0l R AT B A — i &
L A0 D R R R =R N TN

M E B

4.5 H Aok higiR(DIC 34  DIC FEAFRIEA
Wi 2% e ) 1983 4% H A et A #2 i 1 DIC i2
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SET 9 AN B AR L PT. APTT, FIB, TCT,
FDP 2888 1L 35 4% . ¥ DIC %& 450043 1E 3 (0~
3) R (4~6) FE(7T~9) [ EJF(10~18), 2001
AP [ SR R I P 23 B2 o R DIC 343 bR s 1%
FRUE R B PLT. PT. FIB, D-dimer, FDP 28 £ % 45
B BT LLIX 43 DIC Bk DICIRZS™ . 2505t
BB B DIC $278 B3 BUE #2%. Sun 570 0
TEWFFE & B DIC W43, [ ABE GCS ¥ —#F. 5
BHEWG (GOS P40 Z M B RAEFEG % 3E X
(P=0. 02) ,Chhabra 20 ) 5@ i W98 & B 5 DIC
W75 A F AL, ABERT DIC 43 >5 /h iy
TG 2 GRS PR RS i 5 % (P<<0. 05),
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5.1  # & sk ik e (fresh frozen plasma, FFP)
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TyRe A B o SR H R R T R 8 TIE B 35
TR 1 i FEP n] Dok 35 8 3 B8 i D) g sl 1
A LB IEE N e B4 e B4 T FEP 23 38 Jm TBI
BESET R I, FFP A IE F T B fE 76 B 1M
DIRIES 97 E A

5.2 HAHBEBST  PAWLYURE AT IR 2ZE
P2 2, 11 AT ) 590 90 BRI 55 . Shakeur 555 7 — T K
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MUEFRSE T A B AR TBL B E P RECRIFA W] .
2012 4 Cochrane PMELLXS 4 Tl R B B X it 55
(Auer 1979,CRASH-2 2010, McMichan 1982, Yut-
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PRRR T LA TBI AR FSET-H R R 1076 (RR=0. 90,
95%CI 0. 85~0. 97; P=0. 0035), H B WG I7
(<3 EMIIGYT (>3 D BURE B, I,
ZP IR AT L2 4 b PR AT A 477 A8 T TR T AN
IS RS R A= 48 o AH A NS L e e 0
J& 3 h LAY,

5.3 #&#4 H-F V[a(recombinant factor V[, rFV[a)
rFVla i@ 256 TE B I 5E i o 7 DA el



S 3 1. SRFHINL 5. SO 5L 003 5 AL D R S I PRI 5

« 301 -

B BEMINGE W T AR AR . Jak,
AEF R B oF W a ib ] o3 TBI R BE 1 20
AEY . Mayer S5-I WFFE R BUSIA 1l 4 b P96
rF e A BR ] AL i 2 R L AR AT TR M0 SR i 4
iR, Pei S10I%T 86 {8 — TBI % MEFT 0 1] xF
HRAITE A B B o W e nf f 35 IR INR {HL 2K
A BEILDIRE AN I LA TE O AE K A 2R
BT R I cF V2 AN rF e 4 7ESE
TORFAE B K& FIFJC M B 22 . N . i
V[ a BEFR s TBI 8 0 B 7 o — 20 KO
H PR BB AL B0 i PAUESE o

5.4 WEES A HEBORIIRIEFRMSLM
NPT AT/IN B2 B A 9 B O A . (H
WL YA SN P PR H I XURS: HL G PR i
WA R ST BRI BT I/ MR T 7 7E TBL &
H R R AR

6 INERRE

TBI J5 BEIf T g 55 & AELH 2 44 2 sh 848
At B, 4 TR B35 A7 A2 A0 43 AT BB 8 T 4%
22, VT B A T Bh A WS DU AR ek L Dy g . FEad &
-+ 4F o, ISTH 42 16 DIC £35Sy 750 B 40
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