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[Abstract] Objective To analyze the risk factors for multiple transfusions in patients with
moderate or severe traumatic brain injury (TBI). Methods The clinical data of 53 patients undergoing
decompressive craniectomy with moderate or severe TBI from January 2018 to June 2019 were analyzed.
Coagulation indexes were tested before decompressive craniectomy. The factors associated with multiple
transfusions were analyzed by univariate and multivariate Logistic regression analysis. Results Patients
were divided into multiple transfusion group (11 cases) and control group (42 cases, no transfusion or single
transfusion). Thrombin time (P = 0.041), international normalized ratio (P = 0.048), fibrinogen degradation
product (P =0.000) and D-dimer (P =0.001) in the multiple transfusion group were higher than those in the
control group, while fibrinogen was lower than those in the control group (P = 0.006). Logistic regression
analysis showed that fibrinogen degradation product was a risk factor for multiple transfusions (OR = 1.013,
95%CI: 1.005-1.021; P=0.002). Conclusions Elevated fibrinogen degradation product is a risk factor for
multiple transfusions in patients with moderate or severe TBI.
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Table 1. Comparison of baseline data between multiple transfusion group and control group
—~ i i Y R i 1L 4 e - none OpiltE Wi 14 e
W 7 HRAL PPEIAL gt e | wel e FRBIA gt P
(n=42) (n=11) (n=42) (n=11)
P (%) ] 0.024 0876 |[[APTT 23.30 23.60 -0.428  0.669
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T 11(26.19) 2(2/11) TT 16.40 18.00 22,041 0.041
[M(Pss,Pss) 5] (1530, 17.95)  ( 16.30, 20.70)
g 31(73.81) 9(9/11) INR 1.05 1.21 -1.975  0.048
[M(Pys,Ps)] (098, 1.14) ( 1.00, 1.24)
R (s, %) 51.60+11.77  52.18+1623  -0.136  0.893 [ FIB 2.17 1.62 -2.753  0.006
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H A B(%) ] 0.903  0.637 |[|D-—Fik 33.47 86.90 -3.421  0.001
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X’ test for comparison of sex, causes of injury, type of injury and type of decompressive craniectomy, two-independent-sample ¢ test for
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Table 2. Variable assignment of risk factors related to multiple
transfusions in patients with TBI

. i ff
AL HL

0 1
51 % o
SR R 73 i
OES] 5 FEHCHE B
R A 5 4i L

R3GUIEI OB 2 U AT DG AE B R B B R Logistic
Bl 4 43 4

Table 3. Univariate Logistic regression analysis of multiple
transfusions in patients with TBI

ALk b SE  Waldx® P ORfE OR 95%Cl

Tk 0.468 0.857 0.298 0.585  1.597 0.298 ~ 8.563
AR 0.004 0.027 0.019 0.890  1.004 0.952~ 1.059
BHEEFARBE 0029 0028 1.029 0310 0.972 0919~ 1.027
b -0.655 0.699  0.878 0.349  1.925 0.489~ 7.573
FF it 1 4 0.357 0.714 0250 0.617  1.429 0.353~ 5.788
GCSFSr -0.127 0.153  0.693 0.405  0.881 0.653~ 1.188
PT 0428 0.225 3.614 0057  1.535 0.987~ 2.387
APTT -0.026 0.049 0274 0.601  0.975 0.886~ 1.073
TT 0.051 0.061 0.702 0.402  1.053 0.934~ 1.187
INR 5.045 2.623  3.698 0.054 155.239 0.908 ~26552.440
FIB -1.290 0.581  4.923 0.026  0.275 0.088~ 0.860
FDP 0.012 0.003 10.394 0.001  1.012 1.005~ 1.020
D-—H/Ik 0.031 0.010 10.372 0.001  1.032 1.012~ 1.051
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F AR -0.006 0.250  0.001 0.981  0.994 0.609~ 1.624
AR H R i -0.000 0.001 0.001 0.980  1.000 0.999 ~ 1.001

GCS, Glasgow Coma Scale, Glasgow Bk P, prothrombin time, .
i J5L B 6] 3 APTT, activated partial thromboplastin time , 1% £& 3 43 %€ Ifil 1%
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degradation product, £F 4 % [ J&L [ fi# ) %) ; PTA, prothrombin time
activity , % il B J50% 2 B ; PLT, platelet, ML/ %L
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Table 4. Multivariate stepwise Logistic regression analysis of
multiple transfusions in patients with TBI

A i b SE  Waldx> P ORfHi OR95%CI1
FDP 0.013 0.004 9292  0.002 1.013 1.005~1.021
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M AN £F 4 56 1 B % 7= (OR = 1.013,95%Cl :
1.005 ~ 1.021; P = 0.002) > Jii i €] 455 He & 2k
Hmp e R & (F£4) .

5] it

e 1t 2 ] XE G R A A E I B RE R A A
M AR EZE T B, faiFmaRdh
ALY K I E DL 2 0E BE 1) R R A B A R A
RV B A5 DA B M 2 AE  {E Bl 2 5 1 A9 12 JiE mT RE
TR BB 1M B B R A AT 0. R AR B O
7N P 259 1) I PR 4 B £ AR B IR A
12 I R Y BEE I ) B R G, 24 /NS BE I
Ty B8 B A & A R A G e e S S R R
YA E A 5 2 SR A U T
R RN MRS 25N s 1 [ S LN A Y 1
AT - 0 R M 5 1 T R B A 5 ) I A1
FEVE | LR B TR b B B MR S5 O I AT
i € 1fi T RE BE S E — L E 0 A R
N SN R A N & G N
RGPS UR LTINS ¢ TR 1 SR (SR 9573
52 22 W K it #)  e) PRL AR A/ LA SR AR O
TEAS B ST o, 22 W i Il 20 FR 5 R I I 3 &1 4 4R
F R KA F X B2, 28 B [ 2R Logistic 18] 43
B, $2 75 £F 45 4 11 J5UK P T B 3 80 2 £
BE R E Z R i AR K B
I, A Bt B I 97 2T 2 2 1 5K 7 B AR A R T
Z W i) T BEME LK o {H Z K Logistic [l
U3 D0 O R A Y 3X — S50 . Bl 5 Y F
JE& , I 20 2 T 21 15 I D0 ) R I, 2T 4 AR
Vs R RG0S B, K AR AR K IS A 4
1 R A 7 R D- R AMAOK O BB T
] P65 T 2 R 1R R 2 2 i o 2F 4k 4
VAR 0 L P 2T AR TR AR R D- 2R
PRI — 25 Th & 5 AR WE UL 5 3 i 45 R
FEAR B, AT B AT 2 5] B8 35 1M T 21
YEIE I BEM T PAL T IR S EAE, AR
ML 21 485 1 B 7 1, LA I AT S8 LT
D-—RUWKAKFHE FTIERZSHMEER.
Hayakawa %5 2 [ I I 93 42 7R, £ B B 1M
T D- R AR T 5 K i 5 U0 AR OG



612 - B &

G445 2020 47 155 20 555 7 1

Chin J Contemp Neurol Neurosurg, July 2020, Vol. 20, No. 7

HES5RE Z KA 3¢, BEA DI W 3 .
A 5T LK KR Logistic 1810743 87 SR, 1 o £F 4k 25 1
Wit A 7 0 0 D - — B OK P T i S A B 4 AR
5222 K I i T A I R 4 Z I K Logistic M4
PHTHR N YRR BRSO HE R R R o BT
R R, D-RIK TG G 4 /N TG T, 24
J& 3 KRRV K IR RT RS 2 1 8 R
F5 S PR £F Y B 1V A 0 HE T  3R0AR Ak B 1 DR DL
At 1V 8 457 52 T AR, 0 A R B L
A IR 3 T TR S (L Ry T AR 0 R AT SR A
TE , IR B 53 19 FE J5 R 9K 75 4k 25 i i #b 78, 3X W] RE
BV 2F 45 25 1R A 7 0 K7 T e 1 A 6 4 R
7 22 U S i 1 1 DR AEL S — HE I 4 R i — 25 A
8 PAIESE .

Xof A 2H 9 5] 14 ] Jo5E 53 BT 00 28 B 7 e I 3 fE
B A]BE A B A 22 U L ) A I TR 3R, I R if £F 4k
AR AT RE R LA I R . AR 5T R R
PEFE T BEA LB/ 5 R 0 22 VR B I 4 1t 0 A 43 A
HE— 25 50 B 5 AR5 2 Uk B DA 9 45 Uk S I ) ) 3F
IWEoE . R BBE A A6 A I 1 KR A I IR i 55
T AR 38 58 3

Zr b ik, v 2 T R A A 45 AR R I
A R A B IR TR A S SR 2 U I 3 i
B 5 77 2H 28 B 8 S T A 00 4 ot TR - Kt T AE
£F Y 35 1 T E BAE R S dE R B — Bt ], U
SRR L i 1 41 £ 22 U e L 1 2 A
Flmpz®R

Z £ x Wt

[1] Yuan Q, Yu J, Wu X, Sun YR, Li ZQ, Du ZY, Wu XH, Hu J.
Prognostic value of coagulation tests for in-hospital mortality in
patients with traumatic brain injury[J]. Scand J Trauma Resusc
Emerg Med, 2018, 26:3.

[2] de AL, Neto AC, Veigas PV, Rizoli S.
Traumatic brain injury associated coagulopathy [J].
Care, 2015, 22:34-44.

[3] Yuan Q, Sun YR, Wu X, Yu J, Li ZQ, Du ZY, Wu XH, Zhou
LE, Hu J. Coagulopathy in traumatic

Oliveira Manoel

Neurocrit

brain injury and its
correlation with progressive hemorrhagic injury:
review and Meta—analysis[]]. J Neurotrauma, 2016, 33:1279 -
1291.

[4] Chen YK, Yan LJ, Fei LF, Liu FH, Xu Y, Huang MR. Analysis
and prevention of adverse transfusion reactions from 2012 to
2014[]]. Zhongguo Shu Xue Za Zhi, 2015, 28:1504-1506. 4 A
B, BRI, 9% 2%, X0H K, W, B3R, 176 (% A R )2
BE 3 Ml 0], w28 3, 2015, 28:1504-1506. ]

[5] Genét GF, Johansson PI, Meyer MA, Sglbeck S, Sgrensen AM,

CF, Welling KL, Windelgv NA, Rasmussen LS,

SR. Trauma - induced coagulopathy:

a systematic

Larsen

Ostrowski standard

[11]

[14]

[15]

[16]

[20]

biomarkers of coagulopathy, and endothelial

injury [J]. ]

coagulation tests,

damage in patients with traumatic brain
Neurotrauma, 2013, 30:301-306.

Harhangi  BS,
Coagulation disorders after traumatic brain injury [1].
Neurochir (Wien), 2008, 150:165-175.

Epstein DS, Mitra B, Cameron PA, Fitzgerald M, Rosenfeld JV.

Acute

Leebeek FW, Maas AL
Acta

Kompanje EJ,

traumatic  coagulopathy in the setting of isolated
traumatic brain injury: definition, incidence and outcomes [J].
Br J Neurosurg, 2015, 29:118-122.

Maegele M.
incidence, pathogenesis, and treatment options[J]. Transfusion,
2013, 53:528-37.

Carney N, Totten AM, O’Reilly C, Ullman JS, Hawryluk GW,
Bell MJ, Bratton SL, Chesnut R, Harris OA, Kissoon N,
Rubiano AM, Shutter L, Tasker RC, Vavilala MS, Wilberger J,

Wright DW, Ghajar J. Guidelines for the management of severe

Coagulopathy —after traumatic brain injury:

traumatic brain injury, fourth edition [J]. Neurosurgery, 2017,
80:6-15.

Franschman G, Boer C, Andriessen TM, van der Naalt J, Horn
J, Haitsma I, Jacobs B, Vos PE. Multicenter evaluation of the
course of coagulopathy in patients with isolated traumatic brain
injury: relation to ct characteristics and outcome [J]. J
Neurotrauma, 2012, 29:128-136.

Franschman G, WH, Posthuma LM,

Peerdeman SM, Wattjes MP, Loer SA, Boer C. Haemostatic and

Greuters S, Jansen
cranial computed tomography characteristics in patients with
acute and delayed coagulopathy after isolated traumatic brain
injury[J]. Brain Inj, 2012, 26:1464-1471.

Zhang J, Zhang F,
brain injury: systemic manifestation of a localized injury [J].
Blood, 2018, 131:2001-2006.

Folkerson LE, Sloan D, Davis E, Kitagawa RS, Cotton BA,
Holcomb JB, Tomasek JS, Wade CE.
predictor of mortality after penetrating traumatic brain injury
[J]. Am ] Emerg Med, 2018, 36:38-42.

Lustenberger T, Talving P, Kobayashi L, Barmparas G, Inaba

Dong JF. Coagulopathy induced by traumatic

Coagulopathy as a

K, Lam L, Branco BC, Demetriades D. Early coagulopathy after

isolated severe traumatic brain injury: relationship with
hypoperfusion challenged[J]. J Trauma, 2010, 69:1410-1414.

Jiang DP, Zhou JH. Posttraumatic
and clinical management [J]. Zhongguo Shi Yong Wai Ke Za
Zhi, 2012, 32:907-910.[ 4 43, JAARLT. @14 5 BE i 2 fE i 1
LA R M XS L) . 5 A &, 2012, 32:907-910.]

McQuilten ZK, Bailey M, Cameron PA, Stanworth SJ, Venardos

K, Wood EM, Cooper DJ. Fibrinogen concentration and use of

coagulopathy: mechanism

fibrinogen supplementation with cryoprecipitate in patients with
critical bleeding receiving massive transfusion: a bi - national
cohort study[]]. Br J] Haematol, 2017, 179:131-141.

Ishikawa K, Jitsuiki K, Yoshizawa T, Oode Y,
Omori K, Ohsaka H. Fibrinogen degradation product levels on

Yanagawa Y,

arrival for trauma patients requiring a transfusion even without
head injury[J]. World J Emerg Med, 2017, 8:106-109.

Zhang J, He M, Song Y, Xu J. Prognostic role of D-dimer level
upon admission in patients with traumatic brain injury [J].
Medicine (Baltimor), 2018, 97:e11774.

Lee DH, Lee BK, Noh SM, Cho YS. High fibrin/fibrinogen
degradation product to fibrinogen ratio is associated with 28-day
mortality and massive transfusion in severe traumalJ]. Eur J
Trauma Emerg Surg, 2018, 44:291-298.

Albert V, Arulselvi S, Agrawal D, Pati HP, Pandey RM. Early
posttraumatic changes in coagulation and fibrinolysis systems in

isolated severe traumatic brain injury patients and its influence



b B 5 2 3 2020 4E 7 HE5 20545 73 Chin J Contemp Neurol Neurosurg, July 2020, Vol. 20, No. 7 . 613 -

on immediate outcome [J]. Hematol Oncol Stem Cell Ther, A, Murata K, Mayama G, Yaguchi A, Kim S, Takasu O,
2019, 12:32-43. Nishiyama K. High D-dimer levels predict a poor outcome in
[21] Wang X, Hou LJ. Pathogenesis of traumatic brain injury - patients with severe trauma, even with high fibrinogen levels on
associated coagulopathy: a review [J]. Di Er Jun Yi Da Xue arrival[ J]. Shock, 2016, 45:308-314.
Xue Bao, 2013, 34:72-77.[ £ 1], 30 ZE. i B 15 FH SR 5E il [23] Ye YZ, Wang ZX. Progress of coagulation disorder after brain
EefE R AL )], 55 R RE ], 2013, 34:72-77.] injury[J]. Zhonghua Shen Jing Wai Ke Ji Bing Yan Jiu Za Zhi,
[22] Hayakawa M, Maekawa K, Kushimoto S, Kato H, Sasaki J, 2012, 11:85-87.[ M7k, T #5493 J 6 1. e 7 ff 52
Ogura H, Matauoka T, Uejima T, Morimura N, Ishikura H, JELT]. s sl 2 SRR F 98 24 25, 2012, 11:85-87.]
Hagiwara A, Takeda M, Kaneko N, Saitoh D, Kudo D, (Wi B #1:2020-07-16)
Kanemura T, Shibusawa T, Furugori S, Nakamura Y, Shiraishi (ARS8 52— )

i H AR - Y-

(FERRBEERET)REDBX TREEEZE BRI,
ESGWBERNMBERENER

Crln [ B AR Ao 28 95 93 4% 3D G 40 98 0 DR il vy ) A A B 48 O] R I S 4 L ) S SR N SR S Y R EOR AT

LAEEEA MEENIES S % B9 TAEM 2 DL, X4 SCA 28 5t , I BE AR 4 g 8 50 A 18 0 DL AT B A, 2
WS E ERNFN T o M B 2 0T 44 2 03 X S0 STk K/NHENY o HE T I 76 45 A o) o , 76 2t HE 2o 72 bR
FHET S XS 2 A5 4 sl B PR R RE S AR 5 AT RHIE N AT — A B R B AR . SRR 44 1 3
FL AT 2 SO EE AT ANGRER ) o AFE P SNENE S AR A AR B, A IEW AR o X H B AR SRR AL TORE B
HHE AT HCEE SO BOs B IR R g e AR S RS A (R BE L AR B B (R A ) R I S 4 18 A 1 SR TUAS R U TR e
D73 B 5 TR 5 1k 44 2 HE Email Sk o

2. KW ER R F LT NAR T 3 ~ 5 A HE ] o ¢ B i) i S o 0k WSS [ N7 I A AR G 4 0 SR W Index
Medicus " I % 2 J8UIR) 36 (MeSH) U1 5 (435 o 5 5508 W MeSH FP it ICAH IO 149 18], PIAR 4 A5 R 45 Ay 2 39 WU de |0 42 109 b o7 32 MR
WL AT R ) A B 3RS TR S o QB 1 45 5 R 0 3 MeSH I U AR

3IEGIUEF S WSO S RN Sy [ KB AR AR AL A B B WO B W T SO BUAE TR O R TE IR
B H 405, 40 . BRI xxxx (T H S5 i xxxx) "o BT H A RN E BER A LHITREMm EXLHREE, £
T4 00 H R LA "B TR B 45 50 M o I PR S 4 00 IE B A B o fR T R R Bl A RN 7 9E ke IR AR T B

4 TEARE R E R UM T S SCRE R B A N A 0 AT 5 IF 9 R 5 (Background) B F # (Objective) 7 1k
(Methods) &5 % (Results) 2 2518 (Conclusions) 2 U4 RS = ARBEE AN A7 CAEH 755 £1E A F1E £, A5 H
SCHR, AN T 18 TR R o 8 0 WL L A S S Il SR JRUSC, A S I ST R B AT B A . TR SOR S DU B 800 N L,
Y SCH N5 T ST S AR NS R o e SO S e R TE O A S AL 1 S SC BT 44 R o H A A SIS 2 A R 1T B 1 P S SO B
1 B P 2 B UL 4 T b S W SC B A O P, P SR A B

(FERRBEERET)REBXTRERITAT AT ENER

] B b 28 952 955 4 35 ) 4 A S O SR A TP I SR T BT vk — SR B A SR T i L DL R AN AR TR I AN A R
FRZRINR

LRk BRSS9 &4 FR A R B 0k o WREE 13 T W SR I | BT S e IR I R A A T S
BB R 5 B EL AR T, 0 [ B B AL B B ST M PR B 3 SO A I R 86 R T R B B R AR UL
RN g7 SN i R TP = RPN e N T &7 e 0 =B 1 G I O T L BT o N 8 I g S U2 R R R R T e R 3
JE R 56 R 2 1 F e R

2. PR R EE R MR SR R « AR 22 (3 2 s) R U LI T A8 43 A1 14 0 a5 BEORE L SR FH R B8O DY 437 5 I B
(M (P25, Prs) ] 278 BEARAS 43 A1 09 22 52 05 R} 5 SR AR R B50H) 1 bb (9% ) k236 (90 ) 7R 1 0072 RE AR X6 550k Bl EL S 43 B A g/ F
20, NE BTG B 7 ik B 2 BR e it ik B, NS AT RE 45 R DD P AR 2 R B R SR FE AR I R IR
SR FEE, 41 95%Cl.



