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[#ZE) B8 ®Wyike i )1 1d (thrombelastography, TEG) X €45 1 BE L)% (trauma-induced
coagulopathy, TIC) BEIZWI A MG AN, ik [T 2018 4F 2 A = 12 A L3
R R S S N RIERE 22 AT WP & $232 TEG FIH BLEE 1Y) GEAS & (conventional coagulation
tests, CCTs) [ 81 3 & % TIC & X A &€ Il i )5 B 6] ( prothrombin time, PT) > 18's, EPFris
Ak L % (international normalized ratio,INR ) > 1.5, 7% 1k 43 &€ Ifi. 7% fif 0 [7] (activated partial
thromboplastin time,APTT ) > 60 s B{IfiL/MiiT4C (platelet count,PLT ) < 100 x 10”/L, i idZ ik
TAERERZE . M4k i (area under the curve, AUC ), RELEE . 50 AL ( positive
predictive value ,PPV ) FlIFHPE T {E ( negative predictive value, NPV ) #£5¢ TEG 2 Wi {d, Jf
i Z I [ H S TIPS TEG B0 mfs S0 E. R HLaiA 242 5%, TIC 4 62 fil, 4k TIC
ZH 180 f4i], WiZil[n] TEG 5 RERA I FE X, MR R ( maximum amplitude,MA ) Fl¥%E
1 #8%% ( coagulation index,CI) iZ2Wr TIC By AUC fix ik, 23034 0.779 F1 0.786, HW#H REE KT
80%, NPV KT 90% ; BEIfL S AFA] ( reaction time, R) AYRUE . PPV FI NPV fe/hh, 7EF il
ZNEJG, Fifi TEG 28345 TIC B8 AL 24 h P LS AR S, R A9 HE L EIH &R
R85 MAFICIX TIC M2 Wi B i K, R 2B (E 5 MA S i 48 5 8 R . MA < 52.9
mm 3 CI < -1.0 AJAERi2 W TIC W EI{E. f#H TEG Rl @4 85 g Dtk A4 Bl Fi2 TIC
IR BE W I 05T o
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[ Abstract ] Objective To assess the diagnosis of thrombelastography (TEG) for trauma-induced
coagulopathy (TIC) and explore whether TEG could guide transfusion for TIC patients. Methods We
retrospectively analyzed all trauma patients who underwent the TEG and conventional coagulation
tests (CCTs) admission in the emergency intensive care unit from February to December 2018. The
definition of TIC is prothrombin time (PT) 18 s, international normalized ratio (INR) 1.5, activated partial
thromboplastin time (APTT) 60 s or platelet count (PLT) 100 x 10°/L. The diagnostic value of TEG for
TIC was evaluated by receiver operating characteristic curve, area under the curve (AUC), sensitivity,
specificity, positive predictive value (PPV) and negative predictive value (NPV), and the transfusion

guidance of TEG for TIC patients was assessed by multivariate regression analyses. Results A total of
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242 patients were included, including 62 patients in the TIC group and 180 patients in the non-TIC group.

The differences in TEG between the two groups were statistically significant. The AUCs of TIC assessed

by maximum amplitude (MA) and coagulation index (CI) were the largest, 0.779 and 0.786 respectively,

and the sensitivity were greater than 80% and NPV were greater than 90%. The sensitivity, PPV and NPV

of reaction time (R) were minimal. After confounders were controlled, all TEG values were correlated

with blood volumes within the first 24 h and massive transfusion, of which R had the highest odds ratio

and regression coefficient. Conclusions

MA and CI have the highest diagnostic value, while R has little

diagnostic value but a relatively large blood therapeutic significance of TIC. MA < 52.9 mm or CI < -1.0

can be used as a threshold for identifying TIC. The diagnosis of TIC and the guidance transfusion for TIC

patients by TEG is beneficial.
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S B A ST AN B2 A R BT
ANB =5y 2 —, RATARG g EZE N 1 =
DA ISy 2 — BRI R IR T RE
PR R A5 BE 19 ( trauma-induced coagulopathy,
TIC) ", TIC BH LA E IR BN R LR i
i, AL S )RR B B ) 1) f 255 8 TIC
QI B X TIC TR YT SRS AT LA i 5 st
BEWG, EFFIHG] TIC LUE PR3 S 3 i
TRIT B TIN TIC Sl PRFEIUR R BLE 1 2 REAS
1 ( conventional coagulation tests, CCTs), 1{H J&
BARAE—E R BR M, ande il il e gt . L fg i ik
113 PR i R 35 P SR A R i B B T
Mo BT TIC TR YT S SR T2 3o i i 1 11
s R A A T e 2 e IS B R B TIC 19YR
S AEIR, H A R P S B 2E, a R i YR
R BRI, WL R T aE, P YIFH % —
PP E R I2 T TIC RAGIN ik M. iiAe 33 7 &1
( thrombelastography, TEG ) Jf&— i PFAd 5 il i 72
ST A B Be ARSI 73 , AT DA 0 ) RS A
I 5T BT I S ECH RN DS HE 1 ) RE S 1) [l AT
fE, I 48 TIC WIRYT S AR AR ', AR5
(1 %2 H AR ERSE TEG X TIC MW E, #ie
PO B SHCRR I TIC B3 Hak, TFh
TEG #Z400 TIC B 5 IRy Y4 38

1 ARSI

1.1 —fEN

BRI 4E 2018 42 A 1 HZE 12 H 31 H#E
AR 2 2B EAE Wi 5 E (emergency intensive care
unit, EICU) f4iJ5 24 h (N$%5Z CCTs Al TEG #i#r

IR A BIs 8E . HEBRPRUE « AR 7E 18 B LA K
70 % VL b5 FERIA 22T B 4% 52 i 2000 ml #H
WKEIE 5 ABE 24 h INBET 5 2200 5 Bedd 5 it
A B RN A I D RE S N 5 IEAEAR]
PUEELY) . TEAIC SR M BEARORE, AR,
AR KR 2 bl B ™ E AR EE VT3 (injury
severity score, ISS ), fEFEHT A FIALAE B 7] 45
1.2 EMRMINEEKRE

CCTs £ 45 BE Ifil /i J5L 5 7] ( prothrombin time,
PT). [ F5 45 #E 1k Lk % (international normalized
ratio, INR). I fb 773 &E i 1% /il 1] [H] (activated
partial thromboplastin time, APTT ). £ 4 & H i
e & (fibrinogen, FIB) A Il /) At 4 &= ( platelet
count, PLT), ¥ PT > 18s, INR > 1.5, APTT
> 60 s 5 PLT < 100 x 10°/L /4 TIC HiZ Wi,
BT )5 24 h N CCTs IRHIZE SR, K pirfa G145
#H5r R TIC 4UANFE TIC 41 1,
1.3 Mm#&#AE

K H TEGS5000 IfiiA4: 577 1 53#Hr{X ( Haemonetics
Corp, Braintree, MA ), Z BUAL 45 ¢ BE e [ 1 B[]
(reaction time, R), fAERENMWALEEAREYIN
FEAEE] 5 BEHUE AR E] (clotting time, K ), U3
I EEHGA R — e s B AT e 5 BERTA (o ), it
LT YRR I ACR SO0 R 1l AR AR ( maximum
amplitude, MA ), JWIMEEHRAENSIAEI AR K50 ;
BEIM+8 %L ( coagulation index, CI) J&/ WLEE I T RE
MZEETREL, 2M R, K. o Fl MA LML
1.4 Hni&fr

CSR T AR B p & (e ST iR
AN ), ALFE ARBE 24 h P I A B
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S, KA IE LR 24 h NI R TRLL
4= 10U,
1.5 FitFEFHZE

R SPSS 22.0 RRASHEATHETFIAMT o A 4 7Y
SR ) FoRESA R, WE (A4r) FR
27, Mann-Whitney U # 56 J-1 7241 1] L 4%, P
<005 mZEFRAGEE XL W TEG 28
2% i & T /ERFAIE (receiver operating characteristic,
ROC ) i £k A1 il & & 7 X (area under the curve,
AUC) #R5¢ TEG 25 Al i T2 TIC, it 4
TEG S8 A Bl A M R O . FRR . BHPETL
E ( positive predictive value, PPV ) FIRAMETIMNI{E
( negative predictive value, NPV ), >k H Z It [n] 415
TIPEAS TEG X TIC S i L ifyr A B4R . e
PERIAEWS . VRS, 2 BLEIA ISS PR R,
L R8T TEG 5 RERIMNOCR, Lk
PEIE 708 TEG St ( ABE 24 h A i I3 Al
fEBEI R S ) BIOCR,

2 #HR

gy A 242 ) 60 1 /8 F, B ML 71.9%
(n=174), it (4731+13.40) %, I TIC 2
Wrbs s T BB 4 < TIC 4 (n=62) Ak
TIC A (n=180 ),

21 tEEEERER

242 G5 B E T AR LR 1.
22 MmEENEERMEEE

W4liE] TEG &2 5 b, P<0.05, 2=5¥H
GuiteFm LR 2,

R AMWRE AR

Table 1 Basic information of trauma patients

WESE IR B (n=242)
N

S (%) 47 £13.40

B (I, %) 174 (71.9)

Wi i (mmHg) 122 (112, 130)
ISS ¥4 17 (13, 24)
1SS > 15 (i, %) 146 (60.3%)
ZAHLE CH, %)

LRt 60 (24.8)

N2 26 (10.7)
LNlIREEN

FiHIm (), %) 8(3.3)

ABE 24 h NI (U) 0(0, 1)

{EBE IRl S, U 20, 5)
FEBERTE (d) 12 (9, 16)
HLRE ] (d) 0(0, 1)

T 2 1SS, QI E AR E I

£ 2 TIC 453k TIC 4#E3F TEG S50 LA

Table 2 Comparison of TEG parameters of patients in TIC
group and non-TIC group

TEG B8 TICH (n=62) HETICZ (n=180) P{f
R 5.4(4.8,6.2) 5.1(4.5,5.8) 0.002
K 2.8 (2.1, 4.0) 1.8(1.4,2.3) <0.01
a 55.7 (48.4, 62.8) 65.9 (59.9, 70.0) <0.01
MA 51.6 (43.6, 56.5) 59.9 (55.3, 64.2) <0.01
Cl -1.9 (-4.0, -0.4) 0.6 (-0.9, 1.6) <0.01

W TIC, B PEEEINSS ; TEG, ks /&

2.3 MBS a5 % N R

TEG (1) ROC [l £k 45 5 WL & 1. CI ¥ Ak TIC
() AUC #z K (AUC=0.786 ), MA %5 1 5 2 d it
(AUC=0.779 ), R M/ (AUC=0.629 ).

TEG 4% 2 B0 f A4 i {8 S AH G 48 #r WL %
3, e AdilfE A & R=5.8min, K=2.1 min, «=63.0
deg, MA=52.9 mm, CI=-1.0 ; 7§ i & i P4~
ZHUE MA L CL, ¥IRTF 80%, FE5 20 60% ;
Fif TEG 28040 NPV & T PPV, Hrf MA
F1CIAY NPV feir, ¥IRT 90%, PPV 29 40% ; R
B R B . PPV HI NPV /),
2.4 Mm#EEAELS TIC BERHIMET

TEG P4l TIC £ 35 Ktk ¥ I 1 [0 U= 43 Ar UL 3%
4. FEFEHNRANERS, rfi TEG 2404 TIC &
FABE 24 h R R A B A 7, Hd R
It (odds ratio, OR) fx K ( OR=2.435, 95%ClI :
1.133~5.233, P=0.023 ),

100
80 |

60|

w0l

20 |-

0 20 40 60 80 100
IR

TEG, [A&#J11& 5 TIC, @IPEEEMAT ; ROC ik, ZiX#H
TAERHEIN 2 5 AUC, 4 T, AUC : R=0.629, P=0.002 ;
K=0.763, P < 0.01; «=0.758, P < 0.01 ; MA=0.779, P < 0.01 ;
CI=0.786, P < 0.01

1 TEG %2402 Wi TIC 1 ROC [k
Fig1 ROC curve of TEG parameters and TIC
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% 3 TEG ZHX TIC e (G FHE K R B R 5 A
T E 534
Table 3 Analysis of the critical value, sensitivity, specificity
and predictive value of TEG parameters for TIC
TEG S8 FfElh S REUE (%) FEREE (%) PPV(%) NPV(%)

R 5.8 45.2 74.4 37.8 79.8
K 2.1 75.8 63.9 42.0 88.5
o 63.0 63.3 77.4 49.1 86.0
MA 529 86.1 59.7 42.4 92.6
CI -1.0 80.6 64.5 43.9 90.6

1 TEG, IfE#HE; TIC, MIHEEENN ; PPV, FHPEFINIE ;
NPV, FAPEHEE

R4 TEG WAl TIC B K LAY 202 8 0] )R
Table 4 Multivariate logistic regression model for the
evaluation of transfusions by TEG in a TIC patients

TEG &% OR 95%CI P1{i
APBE 24h A2 A K s

R 2435  1.133~5.233 0.023

K 1493 1.084~2.056 0.014

a 0.912  0.840~0.989 0.026

MA 0.873  0.779~0.979 0.020

CI 0.686  0.520~0.905 0.008

7 : TEG, Ie# 1 TIC, G145 EEEINAS ; OR, LIHLL ;
95%CI, 95% F{FIX [
TEG ¥4 TIC f& 35 i 1 52 (0 191 )5 43 B UL 2%
5. TEEHIAHRINIRAAH KRG, rfi TEG 241
& TIC [ ABE 24 h P i i £ 09 #0000 A, =
H R Y R]IH R X (regression coefficient, B) i K
(B=1.104, 95%CI : 0.337~1.870, P=0.006). [ T
R (P=0.438) LI4h, HAh TEG SHIJE TIC ¥
A3 B JUA P O 2 T PR, e KO B Bk

R 5 TEG VWHAh TIC &5 i i ookt ol 4R

Table 5 Multivariate linear regression model for evaluation
of blood transfusion volumeby TEG inTIC patients

TEG 2%k B 95%CI P{i
ABE 24 h P i
R 1.104 0.337, 1.870 0.006
K 0.801 0.517,1.085 <0.001
@ -0.126 -0.209, -0.043 0.004
MA -0.168 -0.266, -0.071 0.001
CI -0.603 -0.863,-0.343  <0.001
A BE 3 I o
R 0.505 -0.791, 1.801 0.438
K 0.943 0.438, 1.448 <0.001
o -0.143 -0.280, -0.007 0.040
MA -0.176 -0.340, -0.012 0.036
Cl -0.611 -1.068, -0.154 0.010

¥ . TEG, ks i’ ; TIC, BItkEEs ; B, [BIH R4 ;
95%CI, 95% E{FIX A ; R- K- a- MA- CI-

3 it

ABFFE A, TEG i ] 5 4 v 4 S e
BFERBEMINRERAS, SEmA B XHERE 5 TIC &

FERINIGYT . Hrh, MA F1 CLiZW TIC B AUC
AR, HABEMNPY 2 e, EHXHAZS
B2 B E R K 5 R 28 TIC (1) AUC B/ H R
RO AT X A fe I, (ER A R S i 43 #r v
OR (i K H 24 h (5T B ik, BB R
W AR S 1 Fs 50 ST BB R L 25 kU
TEG J&—Ff L FFRAR (2 B TIC J1-45 5 8 Hin af
TRIT ARSIk

TEG 28R E MR i, A AR
(R FIIN ANEE AR - K AR 2 TEG iR IR
IK#) 20 mm, XF T I D) R B AT A R, I
PR AT REIA AN bR o i (A R ET PR32 252
Mg P20 o A MA %42 FIB F PLT (Y520, %t
DI REMEEE I D RERERT 2 WHR UK 2 5 R 522 7]
VoS B 0l PR T 5 A0 B A B VR R 2w, Tfi PT
FUAPTT £E AT A0 AR 53 B 0 T St rie s I 21
Agren % PN SR 5 P IR0 S R PRI
PR S I 1) UM IR T PT A APTT, {HE R
XTERE I INYAYT, JUHOE R Gy T AT e B
e SR B,

6 1M1 ) i B 1 2 I PR 174 % DAL ) R L A 25
JE AR HR R BRI o . AR,
TEG >k 8 22 i FH 760 03 00 ¢ ol ) e S % 1Y 12
Wi AR LA TT B4R S P22, JI8 TEG 5 CCTs i
E AW TIC S48 TR e

CCTs — B /& TIC & X W 3Eal, HAR AT LI
B T ACE IR, (HICHEE A AN BE M R G0tk
B, X e EE A I ) RE RS VAT M E A R B Bt
Ah, BIE I R AESE, OIEAETUHE LT
1 CEDEFESRe IR ) 4%, A4l PT 5 INR 1Y
K/, IFH TEG H PT/APTT B8 & BLEE I S AEAY
HeAE PO R, TEG FER 0 T s i 45 . 22
RN Z PRI IR A T BOAREE A S B TR
T CCTs™™, R A S 5 F, &T TEG
B0 S FEAE A3y . N Kutcher 45 P A1 Chin 25
CURGRIFAT I, PT/INR Fi#e T He i ZAY 2 LR
RAMG B SRR, 555, TEG JEANRE
WGE 10 VRRH 55 P B A4 L 3R T 2 ) ke A= O AH BRI
R PR IS5 SR A s ARG B Y B2, 752
Wr TIC J5 T TEG HA BRI HE HFiC k58 28
& CCTs, PIE4SA T ReH A%,

IR b CCTs AN 25 2455 1 h UL TEG
TG A Z2/INEE, HiEA 00 2 38 P PR 7 G S
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CAS1 B gE W] TEG 7ERI5 7697 b Y fe 21 22 (4 I
PR FH =48 S5 1037 7 A0 A AR L7 1 s ) 4 FH 2
11 Johansson"* BF5E & B, (i TEG Wil it 8455 Fn
I A5 T AR FE T I IR ) (P /b, i B A e
o TERGE — TG RIS BT 4 P AR Rl
LR TEG B CCTs 15 SRy K EHin )y &,
5 R WK TEG 4 F AL 348 CCTs 4 W] i A%
(19% vs 36%) ; E— LAY & 30 R 2H ) s L3 11 2
55 TEG 4L & R I PEsE T DA o 12
AWF5EH, 7E TEG 5 TIC 351 i 1] S ke i
P 5B, B SRR AR P<0.05, {H W]
IH R B IHEY/NT 1, R TEG X3 g 4 i
HA RN, B TEG 7] 68 32 22 /E FH T8
AR Y i, H TEG #8585
RS TIC B A I YA 7 A ) ek ol 4t
PR UG .

ARWFAFAELL TR, 128, AT E
W95, ATREA ARMBHEZEEmras R, ik, A
iR EICU B 8, HE5ie e AN iE i+
— AN AR, 55 =, HAmEE ) TEG {48
BB S i B IR AR B, T RE
FEREEWIMARE, (HEE AR ERN, kR
XFEE R A BRI B, f)E, AR EEA R
N, BIFGR 2 H T B A S Y AT ) R —
HAFSE

TEG J WA 5 f8 35 B il Dy se k&, 7T H T
LW TIC, Hif, MA FIl CI 2 KM | K, R
Z W (/MBI T UK. MA < 52.9
mm, CI < -1.0 7] 1 24 TEG & Wr TIC 1 I {H.
TEG Al I T48 % TIC 35 1 5 W Gy, sl
Frma, SOEWE, UL

2 £ X
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