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Current Application of Thromboelastography ( TEG) in Guiding Clinical
Blood Transfusion
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( Department of Clinical Laboratory, Chengdu first people’s Hospital , Chengdu 610041 , China)

Abstract; Clinical blood use is relatively scarce at present. How to use blood scientifically and reasonably and let the patients
who really need blood be able to use it in time and accurately. It is a difficult problem that many hospitals need to solve. Sci-
entific guidance of component transfusion and optimization of transfusion scheme can not only guarantee the safety and effec-
tiveness of transfusion, but also relieve the pressure of blood supply. At present, Thromboelastography (TEG) can compre-
hensive assessment of the whole process of coagulation, providing a new way to guide component blood transfusion and save
limited blood resources. This article reviews the application status of TEG in guiding clinical rational blood use, and provides
theoretical basis for clinical blood transfusion program.

Keywords: thromboelastogram (TEG) ; blood transfusion; rational use of blood

g S PRA IS 2 Al BB B — ol R BhiG T
FB A5 AMRFFRAR o 0 55 20rk A5 i i H R, 6]
i R RS A5 L S 2 A8 49 4 B, 4% b T R O Y
PR IR Y SRR YT L DL ROH A L I AY 0 1l
AR AT R i . PR Ok i R O R PR Y T AR
AL A A A PR R i b A e, R

TP E RN A R A AT . Bk, fn
HJ’F-P R R A, 5 24 AL, 1 B D 5 A i Ay
BB TR KT B I 2 B e T A O A
B, KRR 2 e A I A R P A A [ R, S B
R < 5 A R B IO D BE 0 A 05 A DO TE A )
B AS B bst (i P AN = B B ™ v ot 2% A8 i
DE G I AE & PR T L3 fr e ek R
1L 5 FEI A 309 A B 4% 1l B 358 1 20 i S5 8 RS B FL i Y
ZYNE 5 A Rh 7 i 75 i S Bl m R AR i R R 3
Fo BE AR B K, R B i B S TR A IR, Bl A
BT B AT P R A AL 4 L A R, T 2% g A i R
L e A7 E ( thromboelastogram , TEG ) [ fij &%

EETE WA AT REEZE AR IHE, 555 (18PJ125)

IR RN F R ERE B 09 S s
TEG AT X} #E 1 4> ik #2 #1472 miF 44, TEG ﬁ%‘a %bﬁc
SR, T 294 B Y R AR T F R, A
25l PRI A2 A B A I 7 58 B AL e 4, B EE TEG
TEHG S 6 A £ 0T i ) 197 FH BRAR i — 453k
1 TEG &4

il £ 3 )7 & ( thromboelastogram, TEG ) J2 [fif # gt
T2 B R R, il A% 30 7 A T 1948 45 iy 5
[\ Harter % B, J&— P oy 25 W 00 056¢ 1fn, 4= 550, 48 4R
w31 | RN E Ea n g uy g T O AN R R AW
I7 FH T PFA A A i PR 2 K4 S il , BURS T R 4F
FORM R AR Z e E S TEG A i 6
PRAYE R T 2 4 [ T A 10 W 35 1 2 g e
AR bR Z — S R BT Al T £ 20% ~ 50% Y
it T A A i A RS . TEG
Fe FCRE 4 I, PR b SR g B LR B RS . R4
TFE A I AR L 4°45° () T 2 B8 O B0 — R ER; , BEf)
IR AEAA N 35 3N, O i T S L2 i i 38 S A g i

YEE BT (1985 - ) A, WA, EEEW, EZFE M55 T1F  E-mail : 326500084 @ qq. com



158

BARmESSE ®35% H1H 202041 H ) Mod Lab Med, Vol. 35, No. 1, Jan. 2020

IR, T iR AT TFER B9 TEG Bk (K1) . H
A AR 50y P S e 2 32 B 4 Oy DU o 3 S A PR
i TEG R | 3% X B A I LA K ifn /) Al PTG 0

00,78 ] o B 3 5 PP A a0 & A TR BT B I A
KA I ol £ 5 25 9 M VE i KO R k1 8 2
2k & PEAF i Tt s W B 7RG PR B MR S )

HA@EZ A AW 5 m s ARE 38T 7. TEC FEEASHMBIGRE XKL,

it 1iLTAE

L ]

LFEEThiEe

Rk i ) ?
$iei ( mm) G e i
[ MA IR

K

¥
R
FYeE A IFEhEE
IsfTH] (min)
B 1 TEG gh&
TEG TEHFHASHEERE X

SHE X

17384

R P A S 20 i R SRAES OB RS AR ] RS2 R TR BRI R

B0 AA i SR IE R 22 I BEER A B — R R BE BT A B

K 1CMA 3508 20mm) FEZFRE AR R IKT R
off  REFEEABIIYRIINENEE K il o L WREFLETE PSR T AR 2 i/ MRSRE 1 o A1 K S ATELW
MA RS B e K3 R FERRT /MR RERE
a BPLAHABS MR K, o A MA {H) B3GR Cl< -3 WREERT,
i SR EE MRS Cl> +3 MBS,
30 MA (it SUF 30min B MA 508 0TI f;i?ﬁi%iﬁeﬁiﬁﬁﬁﬁﬁﬁﬁ: JRRHELFHTTHE: 1y30 >7.
EPL  RAFEES LR TE Bk HEAFVETLIE Ly30 >7.5% 55 EPL> 15% ,CI>3

2 TEC EERABRBRRMY

40 8 1. ) B8 K 0 5 015 DK 4R 56 4% 2%, PT, APTT
BRI S R 4% J5E Il B 6 7 AR S S RE I R 2 By
B DA B ARSI T 5 I 26 0 ) B AT #E R, APTT
A PT X} P28 =5 1. ( PPH) BLAT S5/ T 25 5L,
PT,APTT F1£F 4 5 [ I #9 W 0 75 22 76 i 3% 7K F i
5 i R BB S B AN BB S e T B IR
T, Al B L 1 b, S I 8 3 B E I S BE T A
Lb A2 G0 B4 B 1 D BERE I, TEG 88 o 745 Wil 8 ifn R 3
ML /INBRL B 38 4 LA B 7 1 B A el 72 A 5 T R
P, i AT EAT G PR B A R 56 B3 mT LA —
P ] 5 i IR I 45 S, 4 R TR R A s S
e R S A B R 16T R . 4R TEG [ AEFEAS
JE A —E R RBRYE, i B B AT = SR fb B IRE 5
AR . TEG J&— TR AR I 5 , 40 i 48 7 K
£ L S5 i P R A S D] 3R 00 TR ik R A 5 e g G A A
L, 588 EAE AN T, S AME R IR E T
TEG Gk I Wi #5 FLIC RO i S BB IR S % .

3 TEGIESHMmMETAE

TEG MM HE 4S5 A T —HEFMREM (L
Wr2e) |, FE0 5 I0EE N 3 4 1 O PR B 1l 22 ) — 5 A s
EA IR IGAT F R FEEEHESE AN EHB O
M A AR UEAL T FAE HF ) s it — 25 T
IR R R 0 Bad T 2% a2, 2018 48
9H2 H, e ARIEMEERBAERBRREERSK
i 17 3 T D AT bR, o WS/T622-2018( PIFHi
il ) — 3C HP B A 4 T a0 B 45 S % v
AT 2019 4E 4 A 1 HSSHE. RO ™3 845 H 1 A
VRIS B B T M A TEG 45 Bh % 1fn e 65 19 45
fEFNTE T 0k 036 97, Q0 S B 35 A R i, BT DA g
TEG $&7r B DN RETE LR 4E 3 H e Bk = 15 00 % #8141
R AR F R UITE, A MK S A, 2014 4
2 E RR I B D2 ( ASA) [ = AR 19 1l 78 PR 5 R 42
RO T TR A 8, AR LG A o S0 5 = B N
K s, K TEG 1T LR R ifi v ) & B e et B Lo
INER B



B IBESZE H35% 18 2020451 5 J Mod Lab Med, Vol. 35, No. 1, Jan. 2020 159

*2 GRS RRITSEZ R
TEG Z3{A R 2T BLAST
R <4min Rzh R -1
11min < R < 14min 57 B EF X2FFP or 8ml/kg
R > 14min Bz B AT X4FFP or 16ml/kg
46mm < MA <34mm /MR BEA 0.3pg/kg DDAVP
41mm <MA <45mm /MBS RER X5U fi/pi
MA <40mm lil MR REA 2 X10U jfin /v
MA >73mm MLV o /MRS
R <4min, MA >T3mm  FE0HAAIN/ MRS SFivMGATREENLZ
o <45° SUEARAERT  0.06U/kg Bl
LY30=27.5% ,Cl<1.0  JERHFHEITH HAELY)
LY30=7.5% ,C1>3.0  SkEHLFHELHE BN Z
LY30 <7.5% , CI>3.0 MEEPR LM 2

4 TEG 55 B I 4 i 3R

4.1 TEG £ IE# A A o JEF s AW ig 5 b
# R TEG f 5757 F F s R R #% A B O B Ah Bt
ERARKHTFAREBHER P MR, B H TR
MEhEeH AL, TEC AR T4 M HE FEGLT
DS oril e, s Pl 42 10 8 B il ) ge RS R AT
2 TEE I 2 Re ZE AL, AT e /b i A e 20 it ] b
PR AR A R 9 & A 5 AT LAV i 4 i 6 1. ) s
WA~ ER AT B[] B, 1 %of A ()5 700 45 42 A ) G 4 1
i1, WIKKELSOE %™ A 7E 2011 4E X} 10 4E
AHSC 4L Y SCRRIE AT T Meta 237, SL AR ST RO H
776 ] 2 EH (L REFAR 8 A, W RIFERAEF AR 1
) REGREZWUARFE AR TEG 55 7, BFHEA
g D T Bl PR S T KR i 3% 5 i Al
B L A7)l B S PR TEG AR T3 3 46 ) 78 v
I T B B it £ 35 0 IR 27 i Tk s W AR S B
“EREL LT A A B O L 0 A A, DA i S B
FEHEIGYT Wk 2D A 00 B2 %) iy ot A0 e AR PR T AR B
WA F AR B E R MGG A, YILDIRIM
S\ BESE d BLE i TEG 15 % ik 4 T B 0 48
G4y LA 28 B B 45 T 40 0, T AR R R
Wi B AE AR B8 1M 52 5, DA ITT e g BT s I 1) &l i 43 0 £
i, A R BT A ] S R b, e
AARHFET R F R

4.2 TEG 4l thied b B ardian Pehm R
e AL E A, 02 FEEE TR RIEH, g
40% B9 E AL T kT dl i ™ o PR RATERY
"B IO LA A A BT AR 1R A B B b i 22 A9 e B
B, 4 Bl = EEUAREL G O O R, KRB SE IE 52, TEG B
i v 8 ) IR S B R KRR R D B 45 J K
1L 3785 A I 38 ) ot i 30 e, 5 BB T A R b o 5 A N T
JE I e i . COTTON™ 58 53 272 f3i] =

A0 A 8 W] IR TR TEG 5 HLEE L 505 K

I /NBR T, Ao I 45 R AT T AR S A 4 b A B B

PRI TEG $5 36 A A MU#EAT T 0P4 . 255 8K,

Smin N ARG R E TEG B9 781 250 H B #) iz 17

()7 1Smin A 45 A, fif & AL BE i a0 5 75 %2 48min /¢

fio TRE TEG HIATHR 88 ABES | ~2 h INBYZL4H

T it/ IR R 1 22 AR, B8 68 01 T B L R A, 4R

S AT . JOHANSSON 21 BFgExd 1 T

T Gekm il 7 S8 TEG £5 T4 i 7 520 T A H i 28

i IMGY 30 K 90 K AETHR A RE T, 45 L bR

TEG 20 (35 (50 1 22 0] 1 Ik F X% BHZH (30 RFE 1=

20% vs 31% ,90 KIET-E22% vs 35% ). TAPIA'"

SFINH, TEG REGE HERE ITAG 8 3 94 i 58, % T 41

i #F, AT RSN AR S B AR IR A N

X,

4.3 TEG f£ = #HE A M b7 P ez m 2014

SRR TAE A AL WHO) KA A i s, = Bk

SEEIASE TR AR TR 27.1% R

FPEAEEAET IR, Hop 40% B9 77 13 A6 T R u] AT

7 B , JCHC R Y 1l BT B SE T [ PN AR BIE ST B 4

TEG B AL PRI MR K 1 T FELAR i i 97 o

W il H 58 i K B AT Wi A ) 7 R R R T

H i i 5 TEG 28 MA BE 43 LR IEADE™ . B

AL i X5 A A% T A A T 5 A Ak R o P

Ifil. ( disseminated intravascular coagulation, DIC) Y 2

IR, BE By & B DIC f 3 =y AR S, 545 7T gt

Y DIC, B AR ™ 356 T &, R s IR L W B2 W

{5 A3 B AT = e — i IR A PR K i i

J7%E N H TEG FE48 S5 5 )™ AR v Kk i il 89 51 52

JrH R ACE 22 F 85 58— B, 735 TEG 7E i

AR RN R ERES RA R, B EARE &

o RNAR R B 3N T S A BT R, BT R Y

TEG Z41 MA i =68mm I}, 7 18 & A& i i XURS: W

SN, M — % B E E G, 2 B AT BT 8

BT

5 KB

25 bk, TEG BB W8P 5 #2 Hb W50 ¢ 1l 52 42

B2 77 T B, BB i PR B2 AR S (RS HE VG T B T 36

itig N NIVAS - s O TN | NS s s U 1 i ]

LB AIRIT A E I R A A BE T H AR S — A

S50, TEG i 3 B B 156 -t 70 1558k S FL i At

Il G P A 7 445 5 A U B S R F i R R R 5

g B s S o i

SE -

(1] TR, SRERes. SR R A A 0 Kohn s Al i 4 #2 43-
BriJ]. KB BE 2 S R ,2019,16(7) :997-999.
ZHANG Chi, WU Xiaoling. Analysis of clinical blood
use and strengthening blood management in a hospital
[J]. Laboratory Medicine and Clinic,2019,16 (7):
997-999.



160

AR R

BIE HF1Y

202041 H ] Mod Lab Med, Vol. 35, No. 1, Jan. 2020

(2]

(3]

(4]

(5]

6]

[7]

(8]

9]

[10]

W1, % Hh B RS , 2. 20122017 4F M 1Lk
eRC I B i SR 3 A A [T 1. o e a2 AR
2018,31(12):1393-1395.
YOU Ranran, LUO Weifeng, LIN Yongju, et al. Inves-
tigation and analysis of the clinical blood supply in
Guangzhou Blood Center from 2012 to 2017 [J]. Chi-
nese Journal of Blood Transfusion, 2018 ,31(12) .1393-
1395.
WILLIAMS B, MCNEIL J, CRABBE A, et al. Practi-
cal use of thromboelastometry in the management of peri-
operative coagulopathy and bleeding [ J ]. Transfusion
Medicine Reviews, 2017, 31(1) .11-25.
WOZNIAK D, ADAMIK B. Thromboelastography| J |. Anest-
ezjologia Intensywna Terapia, 2011, 43(4) :244-247.
WANG S C, SHIEH J F, CHANG K Y, et al. Throm-
boelastography-guided transfusion decreases intraopera-
tive blood transfusion during orthotopic liver transplanta-
tion; randomized clinical trial[ J]. Transplantation Pro-
ceedings, 2010, 42(7) :2590-2593.
TLANDK, TS, 1 0. 7™ 5B 5 H ol FEE i A 4k #E
Wi A (2013 K [T ]. sh R @2 e S0k, 2013,
22(8):836-837.
JIANG Libing, ZHANG Mao, MA Yuefeng. European
guidelines for the management of severe traumatic bleed-
ing and coagulation (2013 edition) [ J]. Chinese Jour-
nal of Emergency Medicine,2013,22(8) :836-837.
Fe e, o, FRRE, 5. PR T A 0 A oA o ) )
SRS MO e i [T ] SRR 6 R 2
i:,2018,33(2) .121-124.
CHENG Xiaojing, XING Zhun, WANG Qiushi, et al.
Investigation of correlation between parameters of throm-
belastogram and platelet count in perioperative patients
[I]. Journal of Modern Laboratory Medicine , 2018, 33
(2):121-124.
WIKKELS@ A , WETTERSLEV J , M@LLER A M |, et
al. Thromboelastography ( TEG) or rotational throm-
boelastometry (ROTEM ) to monitor haemostatic treat-
ment in bleeding patients; a systematic review with me-
ta-analysis and trial sequential analysis| ] |. Anaesthesi-
a, 2017, 72(4) :519-531.
TRACEE, K. CRARCH ) 4 P 7 T e o B o
PR (4 00 ) FEMEFE WL AR hH
il 25 ,2016,29(4) .444-450.
GUO Yongjian, TIAN Zhaosong. Guidelines for the
management of traumatic severe bleeding and coagulation
disease in Europe (4th edition) main recommendations
and implications [ J]. Chinese Journal of Blood Transfu-
sion,2016,29(4) ;:444450.
WIKKELSOE A J , AFSHARI A , WETTERSLEV ] |
et al. Monitoring patients at risk of massive transfusion
with thrombelastography or thromboelastometry: a sys-
tematic raview [ J |. Acta Anaesthesiologica Scandi-
navica, 2011, 55(10) ;1174-1189.

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[19]

[20]

[21]

CHAPMAN M P, MOORE E E, MOORE H B, et al.
The “black diamond”: rapid thrombelastograophy i-
dentifies lethal hyperfibrinolysis| J |. ] Trauma Acute
Care Surg, 2015, 79(6) :925-929.

YILDIRIM F , TUNCER B , OZBAKKALOGLU A ,
et al. Thromboelastogram reduces blood use by inspec-
ting coagulation in heart surgery[ J|. Asian Cardiovas-
cular & Thoracic Annals, 2016, 24(5) .441-444,
DRUMHELLER B C, STEIN D M, MOORE L J, et
al. Thromboelastography and rotational thromboelas-
tometry for the surgical intensivist; A narrative review.
[J]. The Journal of Trauma and Acute Care Surgery,
2019, 86(4).710-721.

MOHAMED M , MAJESKE K , SACHWANIGR |, et
al. The impact of early thromboelastography directed
therapy in trauma resuscitation| ] |. Scandinavian Jour-
nal of Trauma Resuscitation and Emergency Medicine,
2017, 25(1):99.

COTTON B A , FAZG , HATCH Q M , et al. Rapid
Thrombelastography delivers real-time results that pre-
dict transfusion within 1 hour of admission[ J]. Journal
of Trauma, 2011, 71(2) ;407-414.

JOHANSSON P I, STENSBALLE J . Effect of haemo-
static control resuscitation on mortality in massively
bleeding patients: a before and after study [ J]. Vox
Sanguinis, 2009, 96(2) .111-118.

TAPIA N M, CHANG A L, NORMAN M A

CHAN 0 I A, et al
Hyperfibrinolysis on thromboelastogram ( TEG ) pre-
dicts mortality in massively transfused trauma patients
[J]. Journal of the American College of Surgeons,
2012, 215(3) :S52.
SAY L., CHOU D , GEMMILL A , et al. Global cau-
ses of maternal death; a WHO systematic analysis| ] |.
The Lancet Global Health, 2014, 2(6) :e323-e333.
ZHOU Jingyi, Xin Yu, DING Qiulan, et al. Throm-
boelastography predicts risks of obstetric complication
occurrence in ( hypo) dysfibrinogenemia patients under
non-pregnant state[ J|. Clin Exp Pharmacol Physiol,
2016, 43(2) :149-156.
Gy B k. AR s B T R LR S
BEM MU BT ], i EE SR, 2017,
14(20) :3120-3123.
YT Zongping, CHEN Ping, GAO Jin. Research progress
of thrombus elastic diagram in monitoring blood clotting
during obstetrics perioperative period | J]. Laboratory
Medicine and Clinic, 2017, 14(20) :3120-3123.
MCCRATH D J , CERBONI E , FRUMENTO R ] , et
al. Thromboelastography maximum amplitude predicts
postoperative thrombotic complications including myo-
cardial infarction| J|. Anesthesia & Analgesia, 2005,
100(6) :1576-1583.

¥ #8 B #5:2019-06-22

555 B #:2019-10-13



