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5 migEF—ERNRFNEERRAFHEZ— ERNRORRFNHARANE, E5RSTEREALBRRIEHRETEX,
LbaiEzE,. BORE, WHRAIMENEREZSBFEEERT, BN, Hi5meitkRthEITFEEEEERRIEIRSER,
gL MEROARSHNERE, XREEFHETRACHEIERE, BEEH—PLEATEEMERRM (DIC) , EES
NREVRERIE, EMFETHXM. Eit, RATHRMRFEENG, ZESERNSBAVEMINEFIAGR, BEXYRTRMEET
BOR, TARREMIBAREI R AT R, XRIMINAEHITERMEN, REFRHIRFIHRERAREBMA DIC, WRREBERGHNRIREEEXE
EMER, B, EREMERZASEHEEEIFEEENNE.

SR NSHEDIhEERES E
23
R B EF SR ERAR

B=

EEBERZMGT, BRORR. HURONTEZARRAGERERLY, LTFHSTERS, UESFEBNMDRER. HMED
BWERERMBGE, BAIHmMAL, BFAREENSEMAEmieRE, BEREERLT, EA—TRENERETRE,
#A AT e S B M S AR 2 o

KMZEHETFAEHOMEFRANLRESEEL, TR AR 2WKOMEEHLD, EEERT, RANLDEEHA 75
mL/kg AE, HHIKRMY, KRMASFARERE THUENREZFER, SERO—RRHIMGEFASIER. ZEIFHHSIR
BEMEBSHREENNT 4 ML (1) 14&: BEXM, ROSHLMERN 15%UT, BAN 750 mL AT, RWALEER
EIGR, Bk, BEMFRIGES; Q) N4%k: REXMD, RMOEBLLMEM 15% ~ 30%, AN 750 ~ 1500 mL, HF O
ERANAR, RWABEEELRESR, BWESR), HFEORERIRR, EANERTRTIS. WFRHEER, £EEFIHARRE
Ky ) mk: BEEKRM, KMEBSLMEBN 30% ~40%, LA 1500 ~2000 mL, FHIMMERE. AIEMAR. RKER.
EAMEFRREE. FREARER, REFONIABRALFHERTER; @) v & KmEXM, FHRKOS2MEH
40%LLE, BAK 2000 mL B b, BRT ERRFEERHE—SMEZI, FLEIFER. EiE, EEEKXR, N45RMm, BOMRE
EER, XA,

BERMEEANTRIMROMSYN, TERABRMEZIFEEE, HmELRD, WRERTHARRIEER. mR LR
ERNEFEEEEDECERD (BNEELN. SR, ERELnE) | BUFEHn. IKPAZEZHNE, B
BFIEgtRmasErs, BTFEERNSSEIARKBNES, AARPHKTELEZERRERSHA, RESIRRKER M.
—RRRKMAMMAFTVS EEERINVNMRMEERMRD, AN, BHEXhETNARKERERN, TEEHRHEERMD

B3I,

TR IMERMERBMRN, MEWIALEFESNMRBEIFEL—ENHRS, FMUFEERNMT FRMRFEEHE.
SBMEONRMTR. ERENEIMONREFIRRNNBE,
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1. ZRmALE

—. MBREF

MR E R MR RRRIEIRS T AR RN HT LR
K& MREERER M I MINRENEBRARISD, EMRE
EdiEH, #£F 12 MNRMEATF (Coagulation Factor, F) , M
FI ~ Xl (HHPRAFVIERER) , HAP FIV (Ca*) NERE
B, RONERFHILMERSA=£EE E1) :

(1) SMNEMEERIMIER (Extrinsic Coagulation Pathway,
ECP) @ HHA[MMEBR GG, BREARRETF (Tissue
Factor, TF) o TF 5 FVII SWBUER FVIla FEREEY) (TF-
FVIla) , ZE&AECE FX # FlXa. HAEREBMEM
B, EEESINRMRMEE, —B TF #ANMRERSEH
BRIk ELIIE;

(2) ARMEEMER (Intrinsic Coagulation Pathway ,
ICP) : M FXII #BCERl FXa FERBIETE, SERF XL
XI. IX. VI Ca*J#REs%E ZIfEmR;

(3) B RFEER (Cotnmon Coagulation Pathway,
CCP) : METF X WEUEIIFLZE O MANERE, 2R, b
RERMBERE, SERNBRENMEMEENER. &
MESRIAE AR AT 4R B RVAZAR 3 1N ER

TILBA. IMNER, HXEE Xa (FXa) BWER, =%
BROSESMEKIBRARN. 1 MF FXa REALU~E
1800 MEMEFHDF, XFE “BHEFR .
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. SMKmxERMIhEERIR R

SMANFERHMIEFARGIE, ZMTELIGEER
BHEAMY, RARKHRALXBENERREN, 2KE
FERBIETMIETMIABZIE 600 HEA, HL 300 FolEHE
ARFHZFERNERDC, BRARLN, SIGEEREELIGER
B, EZETTWE, maBIatelmt R mIhaEERs

(Acute Traumatic Coagulopathy, ATC) U, BI{A/SERAERIR
B, BPS. IRHER. KERNERER, T#H—FEBHER
B ATC, REASHOIMAHEXRMINAERIE (Trauma-Induced
Coagulopathy , TIC 3 Trauma-Associated Coagulopathy ,
TAC) , XBF—M¥RMNEN, TERRSARMEEI

RERZES,

Gando FARASIERECIGRAMER, HMEERIA
FRBETUR, RFBRE DIC, TERSBERMIIAEEEL.
P EARBGNARLELS ERAMELESE R MZH
TEEM. +PA MARABRBEREX, [UEE. BPsS. [
RBBENEFENET e BENRMINGESEL, BELIHE
24 ~ 48 /\BY, ERTFLIABSRBUEMINGIY (PAL-1) AYBUSE,
A3 IERRMELL L BAMEE DICP, ARKHE, &
B C B#ERHR, REFMENERHESILS, MREFS
HRAFHKFASZY, RENRENELE, RN, IR
WEHESTRERE T LW, TN 389 FI=ELIHHRA
BIRRZH, TERAMNMREEMIETREZTINLMEX
U2, Kutcher ARG EBE R I/ MRINEER EZIS, FH



I FARIESE M/ MRIIBERRIS NS —BEBRBRE (ADP) F07E
FOER (AA) BX, ZNREREA. ROBEER®RE
*, XK, FMENEEISEATEHSIE, mAERERE
BB/ MRE o Sillesen FF4A MBS A3 ] L A FERR
B R MM NMREFERENRERS, RENEEEIHE 15
min ~ 2 h, KMSHIAMEER DI RGN HRRE
(ADP) RUBSFIS[EEM/MRIEFETIRERIR, A AARREE RN
ADP FMmie R {e# M/ MREBEE. Cohen FAPERE, TN
AR AIMREE IS B RL, 46%BRA I/ MRINEERIR,
ED 9L1%BIRATERERT 120 /NSRRI MRINEER o 1t
4 Denver HlFAIE 1258 HERAF M/ MRINEEIESE, R
SRERL, TPEGNBERAZHRERENTE MR
(AA) RUBI/MRBIRE AR,

=. 18Ky RMmIHAEAIR A

gL MEIRK EREINRN, SRTFKHERES LR
By AR R I, HRREEZNKENERM, WEE. 8
+EpRn. BREMNE. KBFERMELME, FEY
B BREMASE, £KABTRRMEKIMI TR URITIR.
B&E%, WASE, EMkmtERGERNBEERIZH
RE, R, SR MPAEAYIEMR MM R M T ERZHREK
MR, @MRMERMATSNHRMMERR GRS
RO MERRE, IABAMTEHS) FEEIES R Em
(W9ME. BRTE. Sz, ZSREY K. HEERE. B
PFRHERE) PR, 2007 EHRBEARNHHERNE
N, 2K 30%MAOGFEERNL, BEKXIBHARKMER M
usl, FAZHMEABTER, £ 23 0) L ENTHERE LR,
ERZXER, 89 20%MBEIRAEZR 40%0EIREFEZH
%, Hehey 1/3 BREERINY, FEERM (iron deficiency
anemia, IDA) BARCEHERK, ERMARERERS, F
BMAZERERRLD. AR BARFRINTS R —f)
MERERMERMY, mERNAMR. m/MREERDZE

oMo

MR MERT BRERIER M5, EEIBMEKERM, X
EFELEERENNHRE, BRITH L 33.79% ~
42.0%, ERRBEIURTHREERRZ 1, FIEZEN
FABMNEERE, EESROSHRNTESEEEEF
Mo FFRAMXEABS RIOIEFINEMRF 1. 1 FMNEHKT
Fr, MEVBRRFINER C. ARRFERZINEILURLTEY)
FEBREREREM. EFMESRERT, XEFTEE
55, RIASREEMRNSTURMTERINLEX, FFEE
EBESLIFARETIEIRIE. EBFNHTENERMRT, &
mRFEOEFSHRLD, BiIRFESTFEHIBZENENR

©2021 IMPROVE MEDICAL All Rights Reserved
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B, SN, SMEZRRRRERIRE 2, FTiE
WBEERMEAFRONERN, FUREFBERRL, AR
IERRNEI AR RANENETFRHL, MER0OSHER
FHRL, SEREBONTEHESEITK. BathE LnETE
Bl ERX M BTERSHAERLRE, HEETH
R mms, RAWAHMm, LIasEAaR, KU
e, EERHMmMMmMeHE>>, Fit, FELas—1
IRFROER MRS, BEMMXEFHMEAR, MESHIMERK
1AZRL, EE &Rk,

(=) FFEBEHmRE

HMEFECERNHLEZ—, RIS TEKSE
EE. BRI SBENEENEEREMARINERILE X
(261, [ BY 42 R A BE 1 36 35 R I TH BE B RS P B AV R AR S 5 |
. XMEBERESTRREUTEREX, B, FFEKNAT
M ETR, BOEFARTE, X, MREER I/
REMZBAT, MIMRERZTEHFARSH, FEl
B I/ VIR 2B A 2R R D e BETh BB Tt SEUM MRURD 5 kSN, BT
B EA D MRS, SBAEER K RUOHD, 4
£F K KMMEROEFSURL; EEFRICEERTTRE,
MEPFEKEAD; FIEERENFRSBTEELBRFL
anerl,

(Z) FFELEEmMETERRE

FECARAEREENRIRERAES, FTURIALH
MAEHRE, thaIRMAMSEH KR, FFELEELERHK
migHFDR, THEIHKASIEE, NEARRMA. MR
SRR N F TR M N ERRME, b,
BXEtiRE, FECNSRREST RS MRS E R ME
FRFEABER, FEAERESBAMMRELD, B3R
EMNEFEF (VWF) BHEAS, BRI/ BIREHE
Mo 554, FFEEAMEOETF Vil SEURL, BERERELD
SHERMRETF VI KFAERT A2,

M. SEESEAEN
(=) %L pgAe T

#09% LE I A4S — AR 245 I & - /) iRk 2L ERBE FR 2L A H M
7, ZURB/AMER M. %A SMERMIMA L ML
AEERY, EXREHNVEEM/MRITER (PLT) « #iRT]
FoEHmetial (TBT) F/MRIheED AT FLETE] (CT) F
Bille M/)VREERE R ONEEHMERNE, LT H#/)
RBLCHNRRE, MREEREAEE, NMAEHIME, MmeE
FEM M/ MR EHER A S B A EIREK, T2 EH M/ \RTh

X#kSiE | Article Reading Guidance [q 3
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RERTENBEERASMAST NTHREY. TENGR. K
RE) i MREEIRE, NiVMRAEEREZEAZHIE,
WATRER M/ MRS IRE. MBEEE, RH—SUBRHRES
ZIESHM/NRESE (agglutination) o ¥NZIHALFRE, MK
EFEMEMIMAR (von Willebrand disease, vWD) HIAJEE,

(Z) ZRIAE L mAHE

ZRTHE MG —AR RIS I E TR D SRR
ZERBRIAPIEA RN, HRRERNEaE: (1) B
EFE: ERECNESRIUEEENE (APTT) . M
EsiRAEdiEl (PT) ;  (2) /REMUEYRESHHERNR, A
FREFR/ZFR. FVIL/ FIX MHEMFIRE IS,

APTT FERMPEMREMTE, £RF Vil 5FF X
Mz (&% A S5IikR B) , AF XI RZHTEN
vWD, APTT EFARIEK, I, MRS (BFERTF XIL
EATFEHNRS HRBEREER) MNREDE APTT K, B
Ik E—REL IR, PT FERMINFEIESEDISRE, AT
VI RZHEEEE PT &K, 1R APTT 5 PT HHELEK, 1=
TEN. SMEEN/REARENZRFREZ, XNEFHRS
ZEWAF X\ AF v. BOEBRSAEERRPE—EFR
Zo 0 PT #M/E APTT RERIKFEMERAMKLIE, &5
RAEAD (&) BOMEFRZ; MFEERLAE, NATAERTEY
BEE.

FEREEMRE L TFREAFEYR. BF Vi 04
MHIREIMEYRSE. (1) FRAFRYER: RMmEEE
(TT) , TT BRI FALZERRAL. FREFLEQRND
fE. A4ER (F) BEFYIISNSRYRNTGEE, HE
REREMBREBEALE (FERRNE) FAHER
3, AYVUEHEAT X (AFXa) HBRMERZENRE. Q) BF
VI {054 FRRA MU IEREFENHREIRE, A FVILC
P& Bethesda J&/Nijmegen SEMETAEEIL S IEIZHIA
B, (3) REVEMR: BREMRUERBERBER
¥, FIRBIVEMR (LA) MEERIZETIRK,

(=) FAEMEFUEE AT

ARTEM UMK % T RA AL R AR E.
HIw=EMNEeE: (1) REREABHENE (ELT) : 2’
MENFETMN—FEE X, BHIXREETE 2 h W
SMRE, SRBMRE, 2EBEE 90 ~ 120 min, f£ELT <
90 min FREALHATEMEFRRMEILIN, < 70 min REALATEMFTH,
ELT > 120 min MIEIGRKREX; () F42H (R) BEESY

(FDPs) #1 D-ZB{& (D-D) ME: Bt L, FDPs BLEE

4 [ x#kSis | Article Reading Guidance

M HERTEEANAEE TR~ ENERESY, DD
BRI AR ONMERTY, KL, FRES
TUH BT AR A PEARLT R M ANLHE R B IR

BHMNRXRENVWETE S TEiE, BBIRKRIAN
8, BEMEE—ERRE, B, PT & APTT {XEEIQNIE
MESERLIEPNREM S, BRESTURMZBINFERRT
FAEE,; HIR, PLT K& FIB FEEAIIV/IMRRFLEEAIN
BERVERT, RRBMEMEHNTY; LIMSFRMINEEE N2 E
FEOLMRERXHT, MAELmMeN, HLmamss5, B
QR EMEEPRE—MER, MENRLE— P EISHESR
B2, EMHEIEE(ER. HERW, FITEEE MR IR
me3R, BREEMHTUN L Mg me Rz e MR,

I, MmeEHERNREEIRR EHINA

BENARENEZFNTNAR, EFRIRKTHEEZE
=, EERANTZERT, SeRREEFEr ZthF A
MINREREESIL TR MBI FIBRFNIZTY, IRPREEMAR AR EE
HEIRHTXMEMEENEEENO R, 552 0N E
iR U RORI. RETRE. HiMERRIZE 5577
WNER. B, IhK EBMATRMIHEER NI REIEhS
%, Mg E N R ERYIES AR ERIFE TR
BEENEE, RMMEFRRE. BE RS2 5
SEh, HIRHEEESEIEZ TR, HIFEARNATE
& (1) RESEFANTARNERIBNE,; () 4
ERMRMEEMMEE; () REIRREATMERMR
B AEMRBENE;, @) FAdREPAREQRBRAIIENN
B (5) FEEAABNEXR, SEMRMEN S Z

(conventional coagulation tests, CCTs) #8tb, Mmig#HEE
INtREE. ¥5HA, BIFHLENSGE, MARBANRMEMITS
BRE R MR FAE QAR ERRRBELRIBENMER, B
EREBRABNEBN IR, BRMEBEAE ERITFMERD
ThREERN— MR MR, RS mieRmEE—E2
BTN, R, misdhEFIRKREMIIENPTERESE
BXHAZENE,

(=) FEFERMEH i RIF A

Chitlur ZFPERY 47 FIAEFEM N RINFIFIFFEE A 21
RBE)L#HIT TEG W0, MIRBE, SEEHRnMENE)L
Mk, BERMRENE) | EESNRMBNILETOLER,
BiEA TEG FIEHR. BEFtBRREHMEFR K. Zia FEEMN
TEG AT AFIoH L ERNNH DM ERRHIMRE, 3
HRAME W M RATHEAMEERELLREREHRIT
FEX, X—22t5HNERSEEX. BETESARND



FES SRSV NMREEER TEG HARAIRIBNFERAL
BERERK, Zia FXIAA TEG NERAIHIZI LEFLH
mi%%Rs, EEAUNHMERE, BERZXBRANREELL
BAR, RtE—ERRY, REML, ZHARBHEMRE,
#H—HHITE TEG EFRHMMRFIRATHONAEE
B

() EFAREIWIEREF B

BEIEREEFKIBEENMRIMINEERNRR, RETEE
REFAEN,. FHREMEMITE APTT. PT. TT. Fbg &
B FEMRARMRERR T PNEE D, MABEIIEE
MRRRE, BEFEHENNMIRTERGEREERSS,
DEEMIMR (platelet, PLT) « PT. APTT BEIEE, BHE
SESHMEH IMAER MR 4, TEG BIahZs N mInaES
2, EHNIEERMRRI, ORSMIRET IWRE TS
&, & TEG MU/)MRINEIZN R IEFER O F A ER A Y
i8], EENAFESENE, EReE, MH, FOHEFAR
1, RFEI/NMREY)T ROR B RENRD § Bk I & mit X
b, HEFREE R E RGNS RSS M/ MR Thaete Mt
MR, UWERKELEFIEISEERY, BHIRE
TEG BERRATFIRKRANAENFBERARIRS, 155K
Sl EAFRFSEL/DMORMESEHMERR. S
FARAFREMA, TEG BIERNTHERMRENFE, %
XERREA®), TEG PIARMREE DEEMFAEIMERH
. BOERNAGEERSRE, WHBAGHOEEER
Xo AHEMBEIA TEG REHNGMEFEIRS, BJESHSD
Wim, EER/LDTBENETER, XL TERERFNR
%, Bfl TEG SRIMEIMIFARZBERF . APMAFHI
Tk ¢ XPEER A BT A,

EER TEG HBATF-RARMENRIESR DK
BT, MRABNERERAZNEFRPEGEITANES
TEG RNIUEHGEENSIE MA MBS (MA%) S1EAE
K, Wikkelsoe RERERMFIET Fig ATUNEIE ™t
HXBEREY, FNFEEARIEAM—S5 K E. Angle .
Cl ERXNRMRIETR, #—FIEL T HIEN~GH MR
MNEFHEE ML, ASHMATE TEG RILAMERN
REMMAATHRERR, MERFRIREMSR, Bl R K B4
547, FIBY TEG AEHIMTH M RREIMYREE 28 MINAERERS
FRSIR2, MImARTE LE M7 SRR R MR A 53 B #h 7814

(=) ERERENFHNEA

ENERSMUERRR IRRIZ A A B R TR 2
BT, B, ZSHOMSIMIARPEHEHKEIRD FRE

©2021 IMPROVE MEDICAL All Rights Reserved
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AR, TAFRTURAIL RS, ERnET
I/ MRIZEINAES IS, MRGEBRIURSHIR, HEmR
BYEIERE, Hifl, FIMERREREREANSRIFESE,
BRI ERRSRABY, KRiFSMm/IVREIERFE R B
EMRKE, FRELENMIEEHESEE TEG 18, &
i® TEG RARIFMFIMAERNEEEAPHFERERERIE
WHMBRERTRFES RN, B EPMIEFE, AT
R4 [ERVIMIesE HERTEATRESMN L O B BT RS, TH
MERTER, NBRX—MKRKE, UEBIRKREERBRE
AR EXYRAT—BNEMZ M. 2R, FEEEREEAN
M/ MRZHIFABA MNAE, BARPIZERYE ENTTREFE ARG H
M. TEG FEERBRIN/IMRIVEE, XA TEG FNAEITEI
MRINEE, ERER USRI MRZAHITT . FIS0: Tantry
BUEA TEG MMERTIREIBKA NATT R G 2E RA KBS
ENMEATET, BEE ADP BESRAMBEERFIE
31 ~ 47 mm SEEA, BT PCIREEELEMEMH MK
6, SRIT MEIIIVRETT .

(PH) 7 i o JER ] 53 4 F B9 2 AR

BRHNERSIEFRZS/MRERE. 43870,
INRAYIEHMZE, R TEG E154 TEG Bt EMATES
T, AR ZMERYE TEGHY, FFREMSZESIELF
Sitt, AIEEHRAIENRRESSANERIFEREX, B
LIS NEE tEWE SRS, ATPMBEMT 6 UmL BAF
%o TEG AT 0.005 ~ 0.05 U/mL BIE@AFR, thil-Fxa
FEEERGR, BERRRS, ZEF R BESHEEF R
ZfE > 2 min BEER R BHE] > 10 min, RTEBEFRNER
FRENFERBISR, BBTHEEMN, & TEG Bx
FRATUHBERE, R BHEER, LY30 > 7.5%ERARAMELS
BTURE; TR BHEIZERE, MA EIEK, LY30 > 7.5%0Y, &%
HEMLEAT, BHTFRENXS, MARIMREYEE
ZYEM, ADP ZEIMEIF, FIMABEE. SHEESH
BI5 /{2 ADP PHIZEFA B MA e BEME, 2 MAapy < 31 mm,
BREMRNEE. B TEG ABKEN, TTHErRGHMERER,
BORRER RFARTLE,

(R) 7EMmiEtER T &R

EIRFARE, FEZVXEBEVFRRINKG, 8
REE DIC. FiteZEZ LT ENHLE. RMBBENFETE
BERMBEEN 3 ~ 4 &, MRMKREBERRE 24 NEIAR
FEXNEATRMBRERN 8 559, LIMRRA, TN
KA TEG RizlrhELIhERERNREARSHIR ZHE IR
S, REXLEBREN CCT FRERCY, BFRIMNAERER

X#kSiE | Article Reading Guidance [ 5
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NS EfACERn, FERnMASINHEI=IRIERFE,
BIMAGNAS Z BN TGN T Hintam, Re(1#BEER
MEAFMI/R, ERT DIC F () mMEMmEFR,
TEG MBI LURMEEMERES, AT ARG LD
%, AEEREIMERE FFP. IVMRANSTUE, ATER
Fips DIC®, ¥ FHELFKILEMS, TEG BBRITENR
B, BESERSHET R NEEE. MA BEIZX) B, 25
BEZREMSMRR. 2ERERK, TEG B MA EEX
B AT 8 B 0165 2B B BBk e A8 ZE RBIE M, PR
TEG #9 MA B¢ ERIR T TNE RS, 5H4b, Carroll
ZEANCHMRER TEG S5 SIG R IIBERERFET XD
BEMEXM,

FEREMERONIERRNERE, EBE=. BEREH
PEAKRBHTFRRERN,. BIIFHAREE51T, WAZHK
WA ZHSRMH—TRENLE R, BARATERA
1135 “BHREFR 7 EF—TNER, HERONIENINRE
EEAM, BSR APTT. PT. TT. Fbg MR MEMAA. MR
MBRENERTE, BRMEENEENEEEBNA T MK
FHMRSIRRISHT, EHIMMERFEREN/)WRIERNZ
W R ISR R R TR

2EXE

1. BEZER, BXE. SMRMBANESRMI]. (PR
B, 1999; 12(1): 45-46.

2. BE RINEARRRFEEERET]. (MAKRES) |
2002; 14(11): 620-622.

3. KM Comer. Anemia as a feature of primary gastrointestinal
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13(4): 217-221.
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Kutcher ME, Redick BJ, McCreery RC, et al.
Characterization of platelet dysfunction after trauma[J]. The
journal of trauma and acute care surgery, 2012; 73(1):13-19.

Sillesen M, Johansson PI,Rasmussen LS, et al. Platelet
activation and dysfunction in a large-animal model of
traumatic brain injury and hemorrhage[J]. The journal of
trauma and acute care surgery. 2013; 74(5): 1252-1259.

M.V. Wohlauer, E.E.Moore, S.Thomas, et al. Early platelet
dysfunction: an unrecognized role in the acute coagulopathy
of trauma[J]. J. Am. Coll. Surg. 2012; 214: 739-746.

XM AR, RERRABRBM R DR TRFR R[]
FESLA S HEE L, 2008; 15(6) : 5-6.

FEEFR. GRIZTIERE.-MRESMM]. L5 ARE
4 HkR#t, 2009: 1-3.

BT, g ) L ERBEERMIMPAERIEHRI]. PER
SRIEEIZEE, 2008; 12(4): 391~394.

Meng XD. xiang GQ, He XH, et al. Etiology and clinical
character of liver cirrhosis: an analysis of cases[J]. World
J Digestol, 2008; 16(7): 1880-1884.

Rodriguez-Castro KI, Antonello A, Ferrarese A.
Spontaneous bleeding or thrombosis in cirrhosis: What
should be feared the most?[J]. World J Hepatol, 2015; 7(14):
1818-1827.

Tripodi A, Mannnucci PM. The coagulopathy of chronic
liver disease[J]. N Engl J Med, 2011; 365(2): 147-156.

Cho J, Choi SM, Yu SJ, et al. Bleeding complications in
critically ill patients with liver cirrhosis[J]. Korean J Intern
Med, 2016; 31(2): 288-295.

Andriullia A, Tripodib A, Angeli P, et al. Hemostatic balance
in patients with liver cirrhosis: Report of a consensus
conference [J]. Dig Liver Dis, 2016; 48{5): 455-467.

Jairath V, Burroughs AK. Anticoagulation in patients with
liver cirrhosis: complication or thcrapeutic opportunity? [J].
Gut, 2013; 62(4): 479-482.

Marten M, Coll M, Ezkurdia N, et al. Physiopathology of
splanchnic vasodilation in portal hypertension[J]. World J
Hepatol, 2010; 2(6): 208-220.

Garbuzenko DV. The mechanisms of adaptation of the
vascular bed to hemodynamic changes in portal
hypertension [J]. Vestn Ross Akad Med Nauk, 2013; (1):
52-57.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

AR, B, IMEERSE. FFBLEERMEREIRRHE
A RESMEE, 2015, 28(2): 216-220.

Iwakiri. Pathophysiology of portal hypertension[J]. Clin
Liver Dis, 2014; 18(2): 281-291.

AL, FIEE, TEIES FRAHRIEKMSHRRE
[1].SERBFAERE LS, 2014; 17(4): 429-432.

Roberts LN, Bernal W. Management of Bleeding and
Thrombosis in Critically III Patients with Liver Disease[J].
Semin Thrornb Hemost, 2015; 41(5): 520-526.

BABR, B R, TEM AT EE MG MmE FVIK UL
SRS R D). SRSKRIES, 2013; 31(1): 24-26.

Tapper EB, Robson SC, Malik R. Coagulopathy in cirrhosis
the role of the platelet in hemostasis[J]. J Hepatol, 2013;
59(4): 889-890.

Gand R, Chunlei H. Study on the relationship between
coagulation indexes in patients with liver cirrhosis[J]. Int J
Lab Med, 2013; 24(32): 3019-3020.

Zongbao Liu, Erqing Chai, Hecheng Chen, et al.
Comparison of Thrombelastography (TEG) in Patients with
Acute Cerebral Hemorrhage and Cerebral Infarction[J].
Medical Science Monitor. 2018; 24: 6466-6471.

Zahr Eldeen F, Roll GR, Derosas C, et al.Preoperative
thromboelastography as a sensitive tool predicting those at
risk of developing early hepatic artery thrombosis after
adult liver transplantation[J]. Transplantation. 2016;
100(11): 2382-2390.

Chitlur M , Warrier I, Rajpurkar M, et al.
Thromboelastography in children with coagulation factor
deficiencies[J]. Br J Haematol, 2008; 142 (2) : 250-256.

Zia AN,Chidur M,Rsjpurkar M,et al. Thromboelastography
identifies children with rare bleeding disorders and predicts
phenotype[J]. Haemophilia, 2015; 21(1) : 124-132.

Miiller MC, Meijers JC, Vroom MB, et al. Utility of
thromboelastography and/or thromboelastometry in adults
with sepsis: a systematic review[J]. Crit Care, 2014;
18(1):R30.

ISR, Rk=, ERF MEENEIESEREEEER
BERDMMEBINRIN]. IRFRIIRFRE, 2015; 28(12):
1022-1024.

Girdauskas E, Kempfert J, Kuntze T, et al.
Thromboelastometrically guided transfusion protocol during
aortic surgery with circulatory arrest: a prospective,
randomized trial[J]. J Thorac Cardiovasc Surg, 2010; 140:
1117-1124.

Ferraris VA, Saha SP, Oestreich JH, et al. 2012 update to
the Society of Thoracic Surgeons guideline on use of
antiplatelet drugs in patients having Cardiac and noncardiac
operations[J]. Ann Thoracic Surg, 2012; 94(5):1761-1781.

Krzanicki D, Sugavanam A, Mallets S. Intraoperative
hypercoagulability during liver transplantation as
demonstrated by thromboelastography[J]. Liver Transpl,
2013; 19(8);852-861

Pekelharing J, Furck A, Banya W, et al. Comparison
between thromboelastography and conventional coagulation
tests after cardiopulmonary bypass surgery in the paediatric
intensive care unit [J] . Int J Lab Hematol, 2014; 36 (4) ;
465-471.

©2021 IMPROVE MEDICAL All Rights Reserved

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

IMPROVE REVIEW E8EE- 00 HRE

Bischof D, Dalbert S, Zollinger A, et al.
Thrombelastography in the surgical patient[J]. Mincrva
Anestesiol, 2010; 76:383.

Butwick A, Ting V, Ralls LA, et al. The association between
thromboelastographic parameters and total estimated blood
loss in patients undergoing elective cesarean delivery[J].
Anesth Analg, 2011; 112(5): 1041-1047.

AJ Wikkelsoe, A Afshari, J Stensballe,et al. The FIB-PPH
trial: fibrinogen concentrate as initial treatment for
postpartum haemorrhage: study protocol for a randomised
controlled trial[J].Trials, 2012; 13(1):1-8.

Karlsson O,Jeppsson A,Hellgren M.Major obstetric
haemorrhage:monitoring with thromboelastography,
laboratory analyses or both[J]. Int J Obstet Anesth,2014;
23(1):10-17.

Welsh KJ, Padilla A, Dasgupta A,et al. Thromboelastography
is a suboptimal test for determination of the underlying cause
of bleeding associated with cardiopulmonary bypass and may
not predict a hypercoagulable state[J]. Am J Clin Patho1,2014;
142(4): 492-497.

BOZ, KB, REN, FAARELENMEEHEERLIN
RBERENRAD]. IBFRIQEHE, 2014; 32(11):825-827.

MR, TIE, KNS BneEHETNFRRET KT
BRI LBEARIKEFIR, 2012; 29(8):644-649.

Tantry US, Bonello L, Aradi D, et al. Consensus and update
on the definition of on treatment platelet reactivity to
adenosine diphosphate associated with ischemia and
bleeding[J]. J Ame College Cardiol, 2013; 62(24):2261-
2273.

DI, REE, BT REMEEHEENXTERR

BEBEARRAIERMINGED]. FERMAE, 2015; 28(6): 655-
657.

Coppell JA, Thalheimer U, Zambnmi A, et al. The effect of
unfractionated heparin, low molecular weight heparin and
danaparoid on the thromboelastogram(TEG): an in-vitro
comparison of standard and heparinase-modified TEGs with
Conventional coagulation assays[J]. Blood coagulat fibrinol,
2006; 17(2): 97-104.

LR, T, BEEE M8 HEERIMEROLE
FAROMAI]PEFEIMEIFZE, 2011, 9(3):170-172.

Brohi K, Singh J, Heron M, Coats T. Acute traumatic
coagulopathy[J]. The Journal of trauma 2003; 54: 1127-
1130.

MacLeod JB, Lynn M, McKenney MG, Cohn SM, Martha
M. Early coagulopathy predicts mortality in trauma[J]. The
Journal of trauma. 2003; 55:39-44.

Maegele M, Lefering R, Yucel N, et al. Early coagulopathy
in multiple injury: an analysis from the German Trauma
Registry on 8724 patients[J]. Injury 2007; 38: 298-304.

Brohi K, Cohen MJ, Ganter MT, Matthay MA, Mackersie
RC, Pittet JF. Acute traumatic coagulopathy: initiated by
hypoperfusion: modulated through the protein C
pathway?[J]. Annals of surgery 2007; 245: 812-818.

Niles SE, McLaughlin DF, Perkins JG, et al. Increased
mortality associated with the early coagulopathy of trauma
in combat casualties[J]. The Journal of trauma. 2008;
64:1459-63; discussion 63-65.

X#kSiE | Article Reading Guidance [ 7



IMPROVE MEDICAL FHEEST

60. Kaufinann CR, Dwyer KM, Crews JD, Dols SJ, Trask AL.
Usefulness of thrombelastography in assessment of trauma
patient coagulation[J]. The Journal of trauma. 1997; 42:716-
20; discussion 20-22.

61. Park MS, Martini WZ, Dubick MA, et al.
Thromboelastography as a better indicator of
hypercoagulable state after injury than prothrombin time or
activated partial thromboplastin time[J]. The Journal of
trauma. 2009; 67:266-75; discussion 75-76.

62.  Miiller MC, Meijers JC, Vroom MB, et al. Utility of
thromboelastography and/or thromboelastometry in adults
with sepsis: a systematic review[J]. Crit Care, 2014;
18(1):R30.

63. XEE, BEF TEUMGEMERIEIR IR $
EBIEZEE, 2013; 29(8): 706-710.

64.

65.

66.

/) iR
E&EEE

Gary JL, Schneider PS, Galpin M, et al. Can
Thrombelastography Predict Venous Thromboembolic
Events in Patients with Severe Extremity Trauma ?[J]. J
Orthop Trauma, 2016; 30(6): 294-298.

Cotton BA, Minei KM, Radwan ZA, et al. Admission rapid
thrombelastography predicts development of pulmonary
embolism in trauma patients[J]. Trauma Acute Care Surg,
2012; 72(6):1470-1477.

Carroll RC, Craft RM, Langdon RJ, et al. Early evaluation

of acute traumatic coagulopathy by thrombelastography[J].
Translational research:the journal of laboratory and clinical
medicine 2009; 154: 34-39.

— FHEER
FeEn
W
T ® K,a) (LY30, EPL) -

8 E XEkSiE | Article Reading Guidance



AD L5

IMPROVE \wrrove MepicaL

S EST ImproClot® migsg @ X , B)EZ 2 E 1Y i H

=

PHEEE 7T ImproClot®ini2i¥ 7 E{Y

THEEMINEE + ES R + IHARAZ ST



IMPROVE REVIEW FRZESF

FLZREMRRNTHEERNRSRE, SIEMANE5ENRIARKINEREIL, REERIFCHNIEREA, Alt, T8

FRIRMINEERSENREEE, X DIC NEIRMUKESBERAHNRNEREEERRER. FHXREERENZEXRML
M, ERRmEEAE, ERNSSEEREENRMINEES AN,

SENERERR

PI Johansson, AM Serensen, CF Larsen, NA
Windelov, J Stensballe, A Perner, LS Rasmussen,
SR Ostrowski. Low hemorrhage-related mortality
in trauma patients in a Level I trauma center
employing transfusion packages and early
thromboelastography-directed hemostatic
resuscitation with plasma and platelets[J].

Transfusion. 2013; 53(12):3088-3099.
e

BR HIRARSHEFTACIHGRETHRE, Brixy
LM EFHBIRERBENEE M.

ARG E . X2 —KEMHHROBCARIAA
LI BENFEEMR. 87T AQRITE. RHBTE
BEWNS (ISS) « MIUATHETX, MREHZEE
FREROAR, SFERHLSMMeERIEN (TEG)
FESBATT.

R HPHN 182 BEE (15%RBME, PAUFEH 43
% 1SS 79 17, 92%5HEREIA) o 28 REHIFETER
12%, FFCRARKMIE (14%) « IME (72%,
SN2 ITIE 24 DNEIRZET) MEM (14%) o 25%.
16%F 15%BEENRSG 2 /NN F3EZ T4
(RBCs)  M¥IHM/IMR (PLTs) 7877, 24 /NBSREE
MBIERERDFNE 68%. 71%F T15%TERA] 2 /IR
T HENN LR SEE. F 24 DRRALNESE

10 [N TEIEE | Article Abstract Collection

B, 2 NERIMREI @R AERE 5 NERAAY RBCs, 5
MERURMKI 2 DRI PLT R, S=EEN
kb, E=HFENSWLHUE TEG M TEG DIREIELT AR
HRNRERERMR, sL-ARAFHE TEG Na
70 30 DHPERY LY30 ERK. =®E—1 TEG TER
REHIMELFE T FAYIRIT FNE R,

#30: M T =MBETE 24 NIRRIEZ TR PLTs
BOsSE, XEEMES PLTs BERT 2 NHRIEZH,
HIMSHT 14%B9%ET. HIERT 10 FHS5IANTH
MEMFH TEG ESNIEMER, XaEaMTRL
N4 BIHTET,

M Maegele, H Schochl, T Menovsky, H Maréchal,
N Marklund, A Buki, S Stanworth. Coagulopathy
and haemorrhagic progression in traumatic brain
injury: advances in mechanisms, diagnosis, and
management[J]. The Lancet. Neurology. 2017;
16(8): 630-647.

e

IEFELE M & T B AL EIR AR ALl 2 B4R E
FREVT T, MXMFEEMIME (TBD FRIEESRE
%, IEMINAER A PIAES | R SNE M A9/R L 1E45
fh; RORERFETNEEZSH TBI FRHMXE, 1F
ZelpERR A BREEHENS IR, BRI
SLHRE, MEMRNEESZRRMTLTRAIEM



BX. #—PHNMERLEREERH—R7IEMBI/ MR
HEMIhRE. ERIMBRTF. FAERRBRUKERD
RESMENR. WAL, KENSGIFMRRDHF ZE
HMEEERAMNENK. AT, RMIhEes BxIenHEmiR
HERNTMEEURENZEERAATHRRRERE
FER. RBABMEIENRMRHERMORMES KN
MmN MR E BN, BERIIAES MR
Mg INE X Pt R IR E A,

Cohen MJ. New understandings of post injury
coagulation and resuscitation[J]. International
journal of surgery (London, England). 2016;
33:242-245.

wmE

RHEEHINENIEERERELN, EMREFRE
KAFETRAILIM, JLHFR, SIAPBERMINEERES
BINAB—FMANAR, RREERETEENERARESR
FRMREDAMRNE 7558, KIMBMLIAE R
B—TIRBREEERS, MERTERSHTE,
MIRZA E2RZ T gIBHRENRN, REFISIGIE R
TR RS — EXRERF, HITEHARSME
IR MABINEL. XN A EEFH R BN ]
BIERE, EREWENED C BEMNER. TSR0
EFAFSRERINRN, SEFEREERNIEREMLUEIR
WEMHN I MRITHMIIENEES, E2NE, (]
SRIF B RITE e A1 B IR B 75 75 mRIRIRERFE, 1EJ
RFFENS MR, URHNXERER BT H—
TRNT o

Satoshi Gando, Yasuhiro Otomo. Local
hemostasis, immunothrombosis, and systemic
disseminated intravascular coagulation in trauma
and traumatic shock [J]. Critical Care. 2015; 19:
72.

©2021 IMPROVE MEDICAL All Rights Reserved

IMPROVE REVIEW E8EE- 00 HRE

BE

TR 5 MR I RERE RS M RIR L IB P W E RS
e BRENEREEEEER, AERNENE BEEK
XF U /S MAR 2 AR AN LE A RFTINIR, FHITie s R ER
RSB RN (DIC) MARIEl, HEBLE A
BRERNIERS IS ESMEGNERMEGORSHM S
ENZRERN GRS RBE RN, A, NREZH
PLRGBNALRE TSNS S REFAS, XM
MIEMRRHESREMTEER (R) AREXNS
5 DIC, XWTNEBHAERELAMRREN DIC, H
R ERMEE. HEMRIRE. RMINEER M4
A (R) AfREM. TeROENETERSS, X
EREBE RS SR MBI EUREERRFIE
SENXTRMERNRN ZME. EEAAEERAMRE
B9 DIC SIS HBEEF R, FHRAMFEMT BI45E
EWTE. B, BRPSNMEHRENRNEESNE
DIC, HSHFMBNEIHIES ML ITRE.

Gando S. Pathoghysiology of Trauma-Induced
Coagulogathy and Management of Critical
Bleeding Requiring Massive Transfusion|[J].

Semin Thromb Hemost. 2016; 42: 155-165.
HE

BUA3 2R MINREREIS R R SRR #2AY, WFAIM.
MEHRRE. [{ER. BPE. KeNmEeG4s, BT
REHNFEASRMMAMEENTS, BHEMHH/R
AR B S e B AT 4 & AR B RYTREL IS
EREM (DIC) ERIANZLIASERIER MR E2Rm
BEEY, 74 DIC NXBEAIETEMER, BE!
BRIt BRERIEREERGERITFA.
AVFHRMENLENES, BNEE6mEeIfGHEER
m, XA T DIC FEMER. A, BaiR=E
FIHERIREEHIE AL, WIREERISENHITERE
NHFRMERAR, BSEEFHEQERRIEN DIC
WAFIMBELBHHESIER MBI EERFERR,
WFHEATRBERER,

L.G. Stansbury, A.S. Hess, K. Thompson, et al. The
clinical significance of platelet counts in the first 24

hours after severe injury. Transfusion. 2013; 5:34.
BE

BR: BMARMIVME (PLT) S EM5EHOBUER

SCRHBE | Article Abstract Collection [ 11



IMPROVE REVIEW BHEEST

BEHBENERTERA X, M5 PLT itHEE. H
FMALLR PLT j&77 IR ANA KB

WRIGIMAE: DT MNZHIGEZNRRIEHR
DEE, TATHNE—NINREST | MRESSRN
IR R EMAHME, EVFET 15 D%, HEESE
—PNERMET PLT 1, 2T ARG
24 /NN PLT M5 R ERE UK B MM K
WERG (CNS) FRAETRERXR.

SR 7E 8.25 FHIBTIAIER, 45849 BIEIENBTIEIGE
EPE 1292 FIFEIRE. ABE PLT THEFI9R 228 x
10°+ 90 x 10%L, EIFEZ/NELEL 104 x 10°L, WES
INBERA 1 % 10°Le NBRITEIS NIRRT IEEE X R. 1E
SAITHY 24 /NS, SETERETSSEM1 5, PLT
TSR 1 % 107, ABRBYRI PLT 345 H 4R
AR RIFE R R FEERY PLT IHEETIMER, T
SRHATE PLT AT AR R,

Wie: BHEHIERANGE PLT iHHBEEREREN,
NBEE TR NBRBMTELIGATEEH, K PLT itk
5RTRETEX,

Kutcher ME, Redick BJ, McCreery RC, et al.
Characterization of platelet dysfunction after
trauma [J]. The journal of trauma and acute care

surgery, 2012, 73(1):13-19.
BE

BR: Se1aENRMINEERSM/IMRBLEXNE
FEMFETREMERT DR, AT, WRMHBEM
IMRBYZHEER DA FIT L,

i 2010 £ 11 AZE 2011 £ 10 B, BiEMHKET
101 ZEGMAGEEIAISRNHME, HENR
EESET R —ROMGEERIFPENME, FR%
BARPEMRENS ZHEBRRE. ROEEZAEER. 7
EHER (AA) IRREANRMEHAITT HEER
o

LR 7L 101 BNRBER, 46 & (45.5%) ARy
EO—MEFFN MR R RRFIESKTE (f/)\WRTh
BEMRT) , 92 BEBE (91.1%) EEEKIFEERERE
BV MRINEER TAIE . AFBBY I MRINEER T 545
RS ERITDMEE X, REECESHE 10 & 2
BRI HE NSRS EXITS (OR, 0.819; p

12 [N TEIBE | Article Abstract Collection

= 0.008) FNE#EL (OR, 0.872; p = 0.033) RLL/)
RINBEAR TR FUER. ABBY AA FIREEZEAR
FMERTBETAERME (p<0.01) , TNRIIMR
IR (p = 0.278) ; Cox [)FIESLEMESRIAECE
k. AA MIRREBHRNMEERNIETHIRIIFUNEER
(p<0.05) o EZERFFHEDTHAEN AA FIRR
EARMMER 24 /N (AA I TER [AUC],
0.874; REZEB AUC, 0.904) FIBEAIETE (AA
AUC, 0.769; REZEH AUC, 0.717) WG EFNE

&t EXTAEEMRS, FINLIAIGRELIMR
A ER MRS R T HI T IR 229/
IRINEEFERS, MWATEHERZRM. ZBIRMEMBEEN
ERRE eIRFIR (h BERINREIERS, ABRATEY AA
MRREA RN E R A EITE T R AR ARY
IR FNE R

Sillesen M, Johansson PI, Rasmussen LS, et al.
Platelet activation and dysfunction in a large-
animal model of traumatic brain injury and
hemorrhage[J]. The journal of trauma and acute

care surgery. 2013; 74(5): 1252-1259.
BE

BR: elpiinf (TBD) MEMIEMEIHEXE
THWEERRE, TBI MHMESRMEREX, SiEM
IMRINEERERS. FATANMVIMRINEEREIR D LIER (B /5
FERNEHE, MEXMINERSSRHEEX, X
AT LGB I MRSE IR ISR IR K Pk,

FiE: HE 33 kWS TBIF, HPEMDEA
=27, TBI MIRBIEHIE 40%KMB) HXFEA (n =
6, NFREEFIYES54TT) o TBI/HMAARIENYIE TR
EIRES, EXAFHEBKEA 35 mm Hg, #HFEE 2 /)



B, 7EFFIA. SM5/E 3 DA 15 DR 2 /6T
EHELE, BRIBFIRRER. EEMGRII_HE
BRE (ADP) FM#23¥JE (TEG) SMEARRII/ MR
REBR, HOMMIMUSCERSMRCEREF-A
(TGF-A) . CD40 ER{&Hl sP-IEEREIFKE,

LR SXBAMLE, TG 15 OHE (624 vs. 804
U, p=0.03) URRME?2/MBIE (599 vs. 735 U, p
< 0.01) , TBUHMAMM/IMR ADP RERZHER. /5
E5RMEM TEG NEMERBEEX (TEG-MA, 74.1
vs. 79.4 mm, p=0.05) . FEMRIREELHREEN
HBRRENER. KMOE 2 /\/F, TB/HIAR TGF-
AKFBEEAS (1764 vs. 1252 pg/mL, p = 0.01) - &
EMRE| CD40 BRfADy sP-IEERKFHER.

£ XA TBI MHMAMEKAEREAD, ERMHE 15
DeNE ADP ESHVMVMREEBERME, 7 2 /)
B AR — D IR, XFTHEEREES 5 M/ MRIBUEHT
EY) TGF-A BUEINAE X

M.V. Wohlauer, E.E.Moore, S.Thomas, et al. Early
platelet dysfunction: an unrecognized role in the
acute coagulopathy of traumalJ]. J. Am. Coll.
Surg. 2012; 214: 739-746.

BE

B HINENEF AR ERGEIMIEE M2HIL
RRBEMMRINERERNEER, REBIXTRM
SRR S IEE PR ME FRUEFESHNG L,
BEXMER TR MRINEEEIR AR B,

gt R meEAERIMRIDEE DX eI R
EXRMGE 30 DR MEAHTIEN, LOTEMm)
IRTEMASTE R R AR BT AR YT RE,

HZR: MRPHE 51 BEBE, GRENRREES
ZENI/MRREFGHENER, MITXLEERFINE
SEERRES. EOIGERET, ADP JH/IMRINEERIIDE!
FR{I#879 86.1% (IQR 38.6% ~ 97.7%) , MBERERE
734.2% (IQR 0% ~ 182%) o BlfEfE, WMEEMGERKR
Bz B9 M /N AR THBEHD I 79 44.9% (IQR 26.6% ~
593%) , MERBEA 05% (IQR 0% ~ 3.02%)
(Wilcoxon IFBHRLE, FMBULIEAY p 7 0.0001) o

S0 EXTMARF, RIRBI/MRIIBERESTEER
EMAERRIMMERERINE R, XEHIER

©2021 IMPROVE MEDICAL All Rights Reserved

10.

11.

IMPROVE REVIEW E8EE- 00 HRE

R R HA M MRASE X B i S5 R D AR S KU A9 ™ &
RBEEBBEER.

Meng XD. xiang GQ, He XH, et Cal. Etiology and
clinical character of liver cirrhosis: an analysis of

cases [J].World J Digestol, 2008, 16(7): 1880-1884.
HE
B BRIFRERICHX A RE L AR R Hm PR AHIE

7% B 2007 £ 1 ~ 10 BERWGERY 178 5
FrER (b BEBIRRA RSN ERNE R,

ZR: 178 HIEEP, PAZBFABERE 31 Fl
(343%) ; PARBBFRFEZR 116 (62%) ; &
BRFXRSTIREFRRSEERR 3 6 (17%) ; &
LSEEREERTREM 39 B 21.9%) ; EREMESHIFRRS
B 27 B (152%) ; HRGIEREZMEETMEREWL 8
Bl (4.5%) FMBREMEATEEW 29 61 (163%) o BRT #I%k
REMMBEY HE (2= 4.503, p = 0.034) b, HHR
REENNEECEMATNER ESEEEER.
HUEHM (42.0%) « REMFE (28.7%) « #EM4
B (16.1%) MAFERHERAFEYNEEHLE,

i ZERRXBERRNEREFRIBOX L EREK
NEERRA. N#EEESATRREBENESE, T
RS R TERTERE. FAREESRERH
RFBESRAMERE S HF RSB ENHEGH,

Rodriguez-Castro KI, Antonello A, Ferrarese A.
Spontaneous bleeding or thrombosis in cirrhosis:
What should be feared the most?[J]. World J
Hepatol, 2015, 7(14): 1818-1827.

BE

B BN EL B EN RN B TEIRERRIE
BHEAEARAANFECREN ‘Bt R
SEMBMARL, BReMPIMmERm. FEEXYInPRmE
EUMETECBARIERMNES XE, UK
PEM IO L IMEREM, AT H#2: 5
BAaSEmENLEMNNT, NMSBMmERRUR
HIH L. REFZIERAENHAETERNRNS
%, mzmEsREeE (PT) « SEWE D BRINIEESETE
(APPT) FEFMTAELLLE (NR) , EAfTHESREIA
RE, XEANFFREFTTD TN MAIXEE, thAaE
BRI S TSR, thih, FESRBRMCNIHE T

X#kiEE | Article Abstract Collection [y 13



IMPROVE REVIEW BHEEST

12.

MHOAARERTRATHRES, REXMATNEM
7 EBRIER R ENIRIF. B REBKIKGLMN—E
EFEANIRSESRTANBSHNHLEZ—, B8
BITETRA AT RIS S EELRG T RANHER, &K
HARTR B & MR — &R 50 tH I BB (I Y 5 i/ MR MERY
IRPRFRIEM, BRFEHMMBH, EFEZHEERELD
SEEHIEHIN. Bk, EFELEEPROHIR
ARAMIM., RMERMAFRZHRDN. st L
EMS, NEkmeREFECRERE LK,
REFRKMREBOHATL, XEFELERERR?
BEAACHEEERS IR, RRAHARM
EnedteE LT HHT R, BT IRKES
TEEXY MR Mg H RIEBE B MR,

Cho J, Choi SM, Yu SJ, et al. Bleeding
complications in critically ill patients with liver
cirrhosis [J]. Korean J Intern Med, 2016, 31(2):
288-295.

H/E

HR/E: FEd (LC) 2EEREESIFHE
(ICU) REMEZ=HNIL, FFRENEREREIMINEE
BISREEZ, PISBHMMMmEHAZIR. EHRHE
NEFEAMEERRE (MICU) BENEESRE
Cisfefiiibey 2n=

5% IS 2006 £ 1 BE 2012 £ 12 BHEAEFT
BUYCAT MICU H#Wiskrh LC MFFERESRE, A
£ MICU B ILAH MAYBERARN D HTEE,

LR BH 205 BIBERADIT. BEPUEHER 62
P, Bl 69.3%. WCAETF MICU WREIFERE
MPIRZIE (454%) , HRZRBE (27.3%) o A
BE 25 f (122%) , BEHERRZAMNE ISR
(64%) , HRZWRE (20%) . EZTEDINH,
ANE MICU BHERII/MRITE (ELELL[OR], 0.98;
95%BEX(8[CI], 097 ~ 0.99) FIKEAE (LLEL
[OR], 8.35; 95%BE{EXIE[CI], 1.04 ~67.05) AHIM
BRI BEREER, AHMBEN ICU REEXEEES
(9231 84.0%F0 58.9%; p=0.015)

it 122%MFEAREERET MICU HEkEARE
o NfE MICU BRI/ MR ITEUERIREEES MICU &
STHRIRIR £ A H MM R BSIE INAEX . BEH— TR
MG 7 i LC BB R EN L MER.
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13.

14.

Andriullia A, Tripodib A, Angeli P, et al.
Hemostatic balance in patients with liver
cirrhosis: Report of a consensus conference [J].
Dig Liver Dis, 2016, 48(5): 455-467.

HE

S EESHIERMAGNE, BRFERENEF
MR nRFRLD, XETENELRERZLEMET
BRE. BEAFFEES (AISF) MIRAFNEEES
(SIMD) HEZNT —HR FAHENEE LM PERIH
REW. FWREBIHERENEFRBENHERHAITS
&, FEBIFEFEEE, AN EEITELFIAT
P& AT EE AL B8 I AN A2 KB B SR i BRI ML G
=, UREMFERTIEMEENREEENG, ik
T RFEE (RS A MRV EIRTT 5 K.

Marten M, Coll M, Ezkurdia N, et al.
Physiopathology of splanchnic vasodilation in
portal hypertension [J]. World J Hepatol, 2010,
2(6): 208-220.

BE

ERERIES, MEbkaEs RN MRER T
TR5EFZPAENIRRERNA, BHRENINEE KT
BEMRHHFIEREEEENIFR. ABNFELE
EMchRAA TR XMARNEY KERHEMNE
B M EY 5K R 8 A0 AR A i X ifn B U 45T RO
REMNER, BRIEXAIEESSXMEIPKN &L KA
DFHNEERSP, —SUREXTMELTRREEEN
HEEEXREM. A, REEA—MIHIBIAE R
PIEE, HREZEF. R, NEERMMESEY
BINFHELIETFR. &E, XERERFRIINES
T SRS EEXNSH OB LRI, REH
ERMENEER T T2ER. EXRERHR, (]
e T ENNSEX—ERMKHREHH.



15.

16.

17.

18.

Garbuzenko DV. The mechanisms of adaptation of
the vascular bed to hemodynamic changes in
portal hypertension [J]. Vestn Ross Akad Med
Nauk, 2013, (1): 52-57.

mE

B &S ES NIRRT 5| RN M EEE
TR XEEBIEREE, REXLENERWMRBEIFHL
NABENRMRE, EXfEAMBBEASUNLR, H
SIRMENHLIE, NRE BRI KL,

Iwakiri. Pathophysiology of portal hypertension
[J]. Clin Liver Dis, 2014, 18(2): 281-291.

BE

EhkEERS ™ EFREXNRE BN MR F
5%, RECESHINERTHAER. FEFR&x
HaWHLES #SEREERXR, BIERK. ]
B ASMRRT B R R KM, AEWIETH
BIXTFENBRESEERFESANNETR, TEM=
AEiTiE: (1) FhERADETHGENESE; () BF
MERDRATGINESE; 3) EHE3RkE
BEFHIEZ.

Roberts LN, Bernal W. Management of Bleeding
and Thrombosis in Critically III Patients with
Liver Disease [J]. Semin Thrornb Hemost, 2015,
41(5): 520-526.

BE

HMEFEEAKRPEBMERERNL, BMERTEELERE
THRIFENERIBBERBNIEF. MASRIBERE
BARINANEE R, ERMMAJRERTTRAR. BMAE
BENFNLEM. misFRRKREIES AT A ER
R, DENEAREIER, WERELTILE
RIMBTERS, REVHBELTRERS, €8S
ERZEREIHENR. EAGARP, TET —ME
FREANPES EZNRNMEFARABX KNS . —&
B EIEA| ERTRE RSN EFER, BRI
FRaST, MUK S EIRARE RMERFE MEL R
AT,

Gand R, Chunlei H. Study on the relationship
between coagulation indexes in patients with liver

cirrhosis [J]. Int J Lab Med, 2013, 24(32): 3019-3020.
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BE

By IR ERIIIEE, LUTARTIERRERT
ThEERIF B ™ B2 E,.

Bk Bl 68 BIFFREBEM 49 GIEEBRESREE N
BB, W 76 IR Child-pugh ZHHEATEKEE RN
BEMZ ML, FASUERMS Child-pugh RBIFEL,

R FEL. FFRAMIEBAR PT. APTT. TT.
FIB &RWEBRITEEY (p = 005) ; FFEM Child-
pugh DEIFEN A. B C = MNERW PT BESRITE
5 (p =0.05) , C 4K APTT. TT # FIBC ST A
& B &; PT {5 Child-pugh DEKEEEX (r =
0.526, p=0.05) o

it BT —EREE L RIRT FHELEE0ATE
&R NMBBTERE, WNAFENSRERMINEEYY
BERBOITE. BTEEEENIRKE .

Zongbao Liu, Erqing Chai, Hecheng Chen, et al.
Comparison of Thrombelastography (TEG) in
Patients with Acute Cerebral Hemorrhage and
Cerebral Infarction [J]. Medical Science Monitor.

2018; 24: 6466-6471.
BE

BR ARREEEINS MR H m A5 & E s
mieseHE (TEG) BiF, ERLBE, 24 TEG K
BEER, ARMERRIIZETAETT IR Z AL
=it

BEAIAE: HUREE 150 HIBEMZEN, HPuiEstHa
69 5, FuHimnA 81 flo LEoh, FANEEET 50 BRER
R EAEASTERAE, MHmMAREDNEN R 3 M)
H: REHMA,. FEHONA. EEHNA, §125
ENCHEERETIHENMBEE (CT) MBEHREK
% (MRI) . XA TEG YZ5000 {%28ME TEG &+ [R
BYiE] (BRI RZBYE]) . K BYjE] (ERMMBYIE]) . Angle
i (R BRENAAEARTEE) . MA &
(RAMEIRIE) « CIfE (BRILEE) 1

53R MBS R BYiEl. K BHEERME, Angle S0 CI{E
BE (p <005 . MHEMAR K MERE, hEHM
PNEEHMAR Angle AF MA EHRME (p <
0.05) o TERHBIMAH, Angle AR MA ESRKHME
20X (r=-0475, r=-0.39%, p <005 , KB
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20.

SEmEEEMARX (= 0337, p<0.05) , REFES
RHMEFXEEZERX (r=0251, p>005) . FEFEA
R BYEl K BYEIZ2EFEE, mANLMA Angle FA. MA
. CIEREAS.

530 K BHEl Angle fAF] MA {ERJAEXS ML (I S AIIT
HEEENE,

Zahr Eldeen F, Roll GR, Derosas C, et al.
Preoperative thromboelastography as a sensitive
tool predicting those at risk of developing early
hepatic artery thrombosis after adult liver
transplantation[J]. Transplantation. 2016, 100(11):
2382-2390.

BE

BR: BASIEFBE (LT) EAFshAkmMERR
(HAT) WREARZ, BREAHAT (E-HAT) HARK
MBI BEEFNHELE, BREEEmETAT
LIRSS E-HAT SR KAEE,

& BI9HT LT SHERMIRE, BIEBER
258 7E (TEG) BIEUMEMBMXQERSE, U
HaE E-HAT BIXIPEERIZE,

SR 9T 2008 F£F 2013 FEHES LT M9 828 B
FERE, BEME, 79 8 (95%) BEZFAT HAT,

Hrh 23 ZWISETN E-HAT, H&N “KEH” HAT. 5
RiOWT B-HAT WEEMRLL, 12879 E-HAT WEEARH
TEG MmAIRIE (MA) BEZFES (712 mm vs.57.9
mm; p < 0.0001) . EZHEBPIEFFEME (ROC #i%)

AER, MABIEIEER 65 mm BB AL TRE
ETRA 0.750 (p < 0.001) , Fl E-HAT MREN
70%0 HE 7%H MA A 65 mm REANEBEBRTLE
A E-HAT (XBathk, 528; 95%&BEXIE, 2.10 ~
12.29; p < 0.001) , MRE 1.2%89 MA /hF 65 mm B9
BERREN E-HAT,

16 [N STEIEE | Article Abstract Collection

21.

22,

#5380 Rfl TEG AJ BRI EE E-HAT BIXEE,
F B A MF T el LB LT EXF &R
FERIE.

Chitlur M, Warrier I, Rajpurkar M, et al.
Thromboelastography in children with
coagulation factor deficiencies[J]. Br J Haematol,

2008, 142 (2) : 250-256.
BE

MEREHLBIERORFRZEESINEE (<
1%) « FE (1% ~5%) HEE (>5%) o FAM, &P
B, IERENORNSRFEEHT—EHBT. BFM
FtEasT R MR RS X TRETEH RENRES
%, FELLEES TN M KRR NS IEE AR, Mg
H1E (TEG) ERLMRHEEMST AR, Mgtk
feia. FEARANGRRE, B RiiETE S Al mieH mesrE+
BT ZMR. ZARAEHRE 47 flPELER
(MH) MEBEmMARE (SHI) FFAENEF (SH) 2
JLBY TEG $HIE, FHiXERBESIRRE MRt TR
*BX, TEG AERTUNMSH MIRESERBEFIEE, &
DAREHNEENRORMB/ALEEAERES TS
FEHMARNES, i, SEFRZEXN R BE
K, XATRERITEH MIAE, FE AR LEWRHN
HEEN— PN EBENETRN IS,

Zia AN, Chidur M,Rsjpurkar M,et al.
Thromboelastography identifies children with rare
bleeding disorders and predicts phenotype[J].
Haemophilia, 2015, 21(1) : 124-132.

BE

FRHMMER (RBD) SFTESLRME M ERFN
3% ~ 5%, HEEIAYER I IH A IR 00 7] BE TE A AR M Y Sk
RBD, SEMELRMHMRMAMEXERE, MieEAH
(TEG) RILUENIE MEEARBERMER, RHRH
BMRiTE TEG 1E4 RBD 2 EMmZEitlenHenF
ERMIMEF, #HI& TEG 4R5 RBD HIMREEXEK, 3¢
26 5l RBD BEH 30 FIEEITERAEN TEG SEA M
BMHFSHMRE (CER. BE. FENERE) #17
th#%, MigzhH¥ 5 RBDs M MR BIZEERY]
X, WRAWTFIRAMEERE (MRTG) A 154
mm min”, f RBDs /6.0 (p<0.0001, Wilcoxin) o &
EEREENTFIIMRTG /7.7, FEEREENSS,



23.

BEEFEREBEZEN 41 (p < 0.0001, Kruskal-Wallis) o =
MIFEIRI. FEERRSE MEM /MR %ERE 28
HERRIMEAERN TEG Bk, RAIRIE (MA) BE
F2{E, MRTG ERE. AF Xl M PAI RZBER
MRTGs BAESh, ERIMBLATHREILR, FiF RBD &
&, HERNEE, XKRA TEG AR RBD MBEXIE

EFK.

Miiller MC, Meijers JC, Vroom MB, et al. Utility
of thromboelastography and/or
thromboelastometry in adults with sepsis: a

systematic review[J]. Crit Care, 2014,18(1):R30.
R"E

B RSEPROLEESENN. A, FHRMETD
DB BERE. AMERREENIZHRSESR
BB ERSHIGEREE, BITNIEXEET
TRELEM, UHAEMDE#EAE (TEG) Fhekkimigss
718 (ROTEM) StRfE@MitRERNRSERES
BRBMERSHFEONE, Lo, BRIMT/HT
TEG/ROTEM HIN{E, LUMERSERETERENT
WRIMARFRET,

FE M 1980 F 1 B 1 HE2012F 12 A31 H, ¥
MEDLINE. EMBASE #I Cochrane ElBIE#{TIER, &
ZFEEMNRFAA, EENXRFRIE RRINXEN
SBEFIREFNERURBELMAR. ELHITHIR
I7E www.controlled-trials.com #ll www.clinicaltrials.gov
EHER, X ICU WANBKERSEZREHT
TEG/ROTEM UEMHRBIANZEIEH.

HR: 1E 680 BIFENER, MAT 18 AR, HAp 2
TR RIRG, 16 BUOMERIERGIERT. ERSE
BER, HREREENEE, Uk TEG/ROTEM E%
ESEEN, SRNERT—EEELHS5eMmE
RRMEX, SEMERMINEHEL, TEG/ROTEM Ak
MBFBEZIR, XTREENTFRXORSENLERER
4 &AE (SIRS) o HMERSSETEREME X,
TEG/ROTEM 7E£5/ A8 M FH B M R FERTATT PR
HRSEBEAENNETETME, BRI ZERN
HRBER.

£510: TEG/ROTEM ZiZWibkEAEE MINaEc TR —Fh
BENINIR, EB#H—P I TEG/ROTEM {EXLEE
EHRNNE, ETRIFEE— I ohSIE, FEHITE
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24,

IMPROVE REVIEW E8EE- 00 HRE

SIME LT RIS ER R MIRT, TEG/ROTEM B LAf#
ElJiX_/'ﬁo

Girdauskas E, Kempfert J, Kuntze T, et al.
Thromboelastometrically guided transfusion
protocol during aortic surgery with circulatory
arrest: a prospective, randomized trial[J]. J

Thorac Cardiovasc Surg, 2010, 140: 1117-1124.
e

B REMBFEEIFNEDRIMIFARS LR ER
HIEMER, E—HEIERIAET, HM1TET 0
158 D B MRS I TSR B RZME,

7k 56 GIESERZEMRFAHMECERNEE

(25 BIRM A BRR) £ 6 NARMBINIHIEFNE,
BEREMNDATTAE (n=27) FXERE =29) ,
ATARAMmEEAEESEM, SRARBEN R
Ak (RERFIETS| S, ARRERMINGERHT
wm) . FEEARRIHAEIRMBAMmMEPAN (4
B HEESRIIRAMMR) o

S£R: Mg HENRAEDEZRL: SWRAR
kb, i 9.0 MR (U LIEEE 2.0 ~ 30.0 PEAD)
vs. 16.0 B (9.0 ~ 23.0 B£fi, p=0.02) » HAR &
EENZMEORMRER (3.0 81U, 0 ~ 12.0 U
vs. 8.0 i, 4.0 ~ 18.0 i, p = 0.005) . FWARGEK
M= (890 mL/d, 600 ~ 1250 mL/d vs. 950 mL/d, 650 ~
1400 mL/d, p =0.5) FIFABREER (19% vs. 24%, p
=0.7) 1B MtessEHE S M2 ERE T EF AL
A2HRMMEE (OR, 0.45; 95% CI, 02 ~0.9; &%
= logistic BlY3H A p=0.03)

e EERFARFB/IRELONBED, migEHE
ESEMNSRAEMRBUNERROIAEBRMALE
KRB X
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25.

26.

Krzanicki D, Sugavanam A, Mallets S.
Intraoperative hypercoagulability during liver
transplantation as demonstrated by
thromboelastography|J]. Liver Transpl, 2013,
19(8); 852-861.

mE

FH& B & By A M3 & AELL 2 M ER I i 30 Fr FUHARY R
REAEN. HP—EHRETRERRES. EFZA
P, SRIKSHEFEEX, BIFBESENLRE
HMARER. HATT 124 FIESHBERBENMIEES
(TEG) ER#ITTEMSD M. HI1TET ZRASE
BERE, HFEET TEG REATE (R BYE) ZE5EHM
BHREEE (G E) EMMEXITE, XELHSmgtE
HEREEX, EELAOER, &8 TEG W& G EER
EN 1553%, FFEEE TEG W R NEBREBREN
6.80%. R HRIVERBEMNSRERNE (REMAEH
R 42.9%, RAMBHERER 85.7%) , BE
BRIERLMRRIE (50%) MIEERMERBHEFR
(37.5%) BEFHWRENL, TEG R HEISEFMIEN
EbfE (INR) ZEIBEXERE, 37.7%H TEG ERE
T R BHEERE, 1Bfhfi1A INR > 2. 6 BIE4EREARTE
Brimiefst (5%) ; Hep 3 BEEE TEG IHEET G
B%m (p = 025) , HF 4 fl R BEKE (FE
E) ., B2, FBEART TEG & G EMIE R HE8E
AT, BRiE R ERXME RN MM HLES
MM, FHMNRMIRNTI RIS EXMIE R, AT
R, MERCNRNFHERREMETAY, XLE
EREEEHEITS,

Pekelharing J, Furck A, Banya W, et al.
Comparison between thromboelastography and
conventional coagulation tests after
cardiopulmonary bypass surgery in the paediatric
intensive care unit [J] . Int J Lab Hematol, 2014,

36 (4); 465-471.
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27.

BE

BR. BAKIMER (CPB) #1T)IBOHEFARE, &7
EREAHMBRXK, FEREERZSAFEHLIEX,
BE: FiR. FANERME. ROEFOBRENERE.
ADATT —TEIEED AT, A LR CPB BEANT
BRMmMAE, UHMESERIFRENMEEDE

(TEG) REMERERMIAY (FFLEAR) 2
B REE ST AL AN 1 KU

Bk BA) L REERPRE (PICU) REGNIEHE:
FHEFRR. RMAERNE. EUE D RMEEETE.
2MtHA TEG. EHE— 1 ~ 4 /IR, EidHfEs|
TENEHMmE, NRHM > 5 mLkgh, WHEIARZ
&R,

£ 107 ffl PICU EEH, 23/107 WIARTEE—N)
RAtm. F4E4EHRRESE—/NERMENHEXMYE
= [ ((s) = 0.52) , EIRZAPTT (x(s) = 044) 1 0
[TEG MA (r(s) = 0.34) ]o TEG B%k TEG MA 5/)\iik
[ (r(s) = 0.68) FMAEZEREFE (1(s) = 0.66) ] 18
*o

£hie: Mg R miesE HESAEHMAERER
WHEMEMIAIE. TEG SEEAIRIES M/ R ITEFILT
HEAFREX.

Bischof D, Dalbert S, Zollinger A, et al.
Thrombelastography in the surgical patient[J].
Mincrva Anestesiol, 2010, 76:383.

BE

SMELHBERRIMERS, BNSFETRMRHRERIL AR
AP AGFHMAMERESST, B3I REFABIE
HERENEERR, FEFNENAERITHERERF.
ARPMAREHRMRS. KELUK, BRRMNRE—8
BONABIRRITE. AT, XEWREEIANBR
Mo XEARNAXFMSZAENFE. MAeRE. Fi
BOEEER. I/MRIEEMTEE R RRIER/LTE
Tt M. i, ERENHERFEEEERER,
Mz T, m#e¥HE (TEG) FMiEkkimieHE
(ROTEM) (RMEZHNEL MAVKEERFIE) 2¥FED
BIMEEE RN IS, MEFEEBRME MR
MASERR. XMMPEABRMS N BT B BIRRS<H
B, DENEFAIRNERS, HESTRIFRE TR
BRINET. ERAGKEAROIIE, AXERT TEG



28.

29.

#1 ROTEM M AR R B B FARHAR A 4o

Butwick A, Ting V, Ralls LA,et al. The association
between thromboelastographic parameters and
total estimated blood loss in patients undergoing
elective cesarean delivery[J]. Anesth Analg,

2011,112(5): 1041-1047.
HE

BR: EXHRSP, HNEASKLELLERENE
(TEG®) IHMETEFEURE~ (CD) BERMEHKRS
BfEitkmE (EBL) ZEIMXR.

FiED IER 52 fIFHR CD BEAFHNAREHN TEGS
B, ERIONTE (21 BFE) PTG T RMAIKE
EiRSY (RMEEFRATE. SENED RIERsTE. £
#EAR) . BXMLELIFID A TFITE TEGS
¥, BRIEKREZENE EBL ZiEMXF, —ENTEE
CD Hifg TEG*FIE B4R LL 5,

R EBL SRAIREBHESEETWNX (r=03; p
0.04) 1 CD FEmiERNEREER (r = 031; p =
0.02) 554E%. SELEMELE, CD EHEIS. R
Bl ERMESERERFAME. KRMES R EREL
o RIERSEINERZEM (p<0.05) « SELE
kb, CD & o fa. BARIE. BMigERE. FHES
HERM/MRITEEERE (p<0.05) .

10 TR IRREF N TIRRE CD MEBETR, B
BE (BYSKIEN TEGHME) 5 EBL ZEIMIEx
MRS, HEMEEYE CD BENFEEREN, BFaiR
SHZEEERK.

AJ Wikkelsoe, A Afshari, J Stensballe,et al. The
FIB-PPH trial: fibrinogen concentrate as initial
treatment for postpartum haemorrhage: study
protocol for a randomised controlled trial [J].

Trials, 2012,13 (1):1-8.

HE

de =2

B5. AN (PPH) MAREKEFARTHEE
FER. A%, 2% 3R Hm, Fhiimdesd, F
HEAR (ROETF D) TJEER, HEERMKT,
WELLMER, NMESEHmEl. ~EHmFHRm
RALZEQRKTRT 2 gL SHERETEHNE
Ko FERARREVNEAATFESTIEEN, MESR
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30.
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MAZROLE, BIEHETNLE, HRRRSRFHIAED
M BEBIFENIX RIS RY. X SEMREE
RELFEE R RATEERMIERE PPH BENVAME
*0

FEART ERXRTRENXERIRE ZHh0REF, RE
MHEREMN~AERENMIEETEUTRS: AL
BREAEE (kM > 500 mL) RBHERATIREFE
(%M > 1000 mL) o HFMTER ERAVBRE M LEMER
& RIS EYETT. 2EIAE < 45 kg SUIELR
Rhil., MNERRE, BEREIIEZZHER 2 ¢
RIELTHAERIREL 100 mL FBHK (REF) #1748
7o RN 24 /NEAR, BRI E R MR
mi¢NE (TEG. MREMAFEZEARMRE TEG) #
TikmEN, FELEREFEWM. T EERMER
L 33%MENR, SN 245 BEE, HFFREMH
BRUZRIMEERBERFERNNEEE. BEMeHT
FERNT REGRIEERMESIN (ICH) RIFIREK
B (Gep) #ATIEMHE,

Wig: F PPH BERPFUEQFREAETHEL,
AMIBBHEGEX—R, XSHTIEmEFERREM,
FIB-PPH {3 E R, 57T/ PPH REAERALS #
EHRREMHENERE—MEIETE S,

Karlsson O,Jeppsson A,Hellgren M. Major
obstetric haemorrhage: monitoring with
thromboelastography, laboratory analyses or

both[J]. Int J Obstet Anesth,2014,23(1):10-17.
BHE

BR HORFMABRLZRENILTCRNELRR, &
MR BRI R MmieHE (TEG) MKBREDFE
FERIRH MmERE &M . 21 BER2iTHE
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31.

TEG. RREDMERSMEITRMEZBNMERL,

FiE 45 BIFRARMEER 49 FIKmME < 600 mL
WEBEANFR. #TIUT TEG 24f: FIAEMETE
(TEG-R) . M#FEEEAE 20 mm BIAY[E] (TEG-K) .
M2 EKEE (TEG-a) « MIERAIRIE (TEG-MA)
# 30 DHEHGAR (TEG-LY30) o MM/ MRITER.
SENE S RMERSE (A, RMESRETE. FEEAR.
FURR MBS D- 1k,

#£R: SEEHmEazEte, FRAHMEZRBmE
REMMAAERN TEG TER/L, MLt M
®, RWEDIMEER, RIINAESIR, m/IMRITEL
AXZEARKENNRNBEEERRAEE. F4T
HEM TEG-MA ZiEMUKREitRIES TEG-MA. £
= A FEMHURIES 2 [ RAEX MR8,

#5310 TEG MISERENHER, HImEhit’ 2000 mL
&, ZBMIEMINES R, TEG biTELRENTREE
MIWER, XEFNFFERRFEEMAISH. A, =
REDMAPNBROTENERELR, SEITHKMER
KMEEIT,

Welsh KJ, Padilla A, Dasgupta A,et
al.Thromboelastography is a suboptimal test for
determination of the underlying cause of bleeding
associated with cardiopulmonary bypass and may
not predict a hypercoagulable state[J]. Am J Clin
Patho1,2014,142(4): 492-497.

mE

By #ERHIMEIF (CPB) OHEFANEEFELM
R, ZAHZEEBIE LLBUEED I I B & Ay M i25%
(TEG) FimAERmiRLe (% MESRATEPT]. &85
BRIEESAYIE[APTT]. FFAZEHFEM D-—BIK) o

BiED SHTEIMEIR OIEF R BEH TR .
BHTE RSITUHATE TEG R BHEI4ERE RS 5 AR
BXo

R 21 fIHMBEATHTEN TEG Min&ERMDI
1%, £ TEG EIEER 15 BBEMN R WNEHEHEN 3 28
&, FrESRENIERNIRIIIRE, 67 flE CPB
FRAHEESE 18 HILUARFHM, ERTENH
A, RSMEREUER TEG R BHEIFDEMIEE. PT A
APTT SAFHMER, BEZEEHHH, RE PT

20 [N STHEIEE | Article Abstract Collection

32.

33.

EREHMIRIZAER, EHE_MMORH, 38 ) TEG IE
BREREDE 3 §IF 43 I R HEFEREMNEERE 4 5
EAREE R E Mg (p=1.00) -

30 TEG EHELMRERAENERER, SENE
MiRX3848EE, TEG FEEFUNOIEFARGHM. TEG R BY
B AERE AT RE A R B ERTS

Tantry US, Bonello L, Aradi D, et al. Consensus
and update on the definition of on treatment
platelet reactivity to adenosine diphosphate
associated with ischemia and bleeding[J]. J Ame

College Cardiol, 2013,62(24):2261-2273.
HE

Fe] SJELARAD P2Y 12 SRR E S/ IR ET = /&
REZ B2 FARBIRK ST N BT B3 M/ VR = RZ 14 A0 FRBA A2
EHXRER, TRHENIAXEFR, HITRETS
Ffbi/MRINEERIE (PFT) MERRBEREENARE
TR IS AR X A8 T HR IRl I/ MR ST — BEERARE  (ADP)
NEREMENIEFRE, EMNEEMRUNEERERELT
T PFT B9 IIb 32N, LUBHEREREBKT NBTH
EESEERE LR P2Y12 SEINEF, BRENHTE
M (0 &) » KEMRRARNEIERIAT ATTHAE
Mm/NR¥S ADP MERMMEERTERNEAZNEE
M. FRITAY PFT RIAEMRBNIRERERIRAREL, Hit
FRERELT 7T PFT AL RIETTHUH BEHHITRER M
H£R, A, XLRENIRRERANBERME, thih, &
AR RAR, JATT BRI/ MRS ADP BYR R MEIRE
S5HmRRREER. Eit, RET P2Y12 IEFIAT
AT AR, XM EMIEIRHHR, HIEmT
/R = B2 14 5 Ini¢ 0 I B4 2 81 X R A IR,
tesh, BADEIRE TIaT BRI/ MR ADP REZ 145
REVIEFRME, XETREAF ML/ MR A T B SRER

2
Jo

Brohi K, Singh J, Heron M, Coats T. Acute
traumatic coagulopathy[J]. The Journal of trauma

2003; 54: 1127-1130.
BE

SMAMERIMARIA N EBRREAHTRES B, #1T
THEEERR, UREETEXRGEESD, HRG
FHIENRMFESEERAEEM, BIFT 1867
BESHOIGES, HF 1088 ZETENNIES.



34.

PARGTEREED N 20 99, 57. 7% BEIRGTE
BETSD > 159; 244%NBERASHRMER. 2
MRMFBRENECRPERS (46.0% vs. 10.9%;
0%, p < 0.001) . BMFEHIREERBEIRGHERE
migm, BS5&EkKERELX (2= 0.25, p<0.001) .
E—MENEIRK EEBN2MAGERNEK, 5K
FX, XRIMGTEERENTE, SHEREGX, Kl
HERTEGEEEENTHNE,

Gary JL, Schneider PS, Galpin M, et al. Can
Thrombelastography Predict Venous
Thromboembolic Events in Patients with Severe
Extremity Trauma ?[J]. J Orthop Trauma, 2016,
30(6): 294-298.

BE

B APRBYHRMASE NEMNRAKE (MA) EF
ERRGIEBK ISR ESH (VIE) XFSIEMA—AZe!
HEE. HIMRIE: (1) FHELWIEEARGN VIE
RELEGFETHRLEESTEGHRAGHNERER;
(2) Nt MA EASTRTFHRETRANRNEFE
VTE KR ESRIRGEE,

’it: BIFERZR.
B KE—REMBHO.

BEBEE: BRITMHARARIE 2000 F£ 9 BE 2011 £
2 AERENERH— RN OES A SRS, 1R
E—ROMBREILE, FI8E 18 E 85 it BIEMR
H, —HRERERGTERETSN 2 ES (E
R) , F—ARFERERGTERETS/NT 2 JEE

) o
FELRNE: fteERITENEREENEER

K, REKMZAFBRNEERIESR. #TREE
i, AEHITERNEEIFOM.

$ H

S£R: EEIENZE, 1818 FBEFAMNTE (310
BIEMEEM 1508 FIFEMERE) . REIAMEE
r-TEG EE% (e f 71 vs. 73, MA 62 vs. 64, ¥ p <
0.05) , BEMYEEE VIE REXKS (6.5% vs.
2.7%, p<0.001) o FFZEIF=5E 4 MERFUN VTE 89
RE (. BE. BANMERAN) . EiRfIXLTS
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&, WMIAMAE > 65 (OR 3.66) 1 > 72 (OR 6.70)
Z1ERTHAE] VTEs By TR F

it NREmieEHE MA ER]LURGILRARE
P2z A A i ZE XIS IR ™= BB M eIHERE,
MA {8 >65# >72 BRI FIEIN 3.6 &F0 6.7 Fo

Cotton BA, Minei KM, Radwan ZA, et al.
Admission rapid thrombelastography predicts
development of pulmonary embolism in trauma
patients[J]. Trauma Acute Care Surg, 2012,72 (6):
1470-1477.

BE

BR: NESRRMINAE™ERE, HOXMKIEM, M
EHI SR, Mg ER A LU S #RX LT
MEENZEE T, NARNENRBENRRME
¥AHE (-TEG) REREMIRFERAEE R EMiEE
(PE) NpepEE,

Ak 2009 £ 9 BE 2011 £ 2 BHABNRHNTSEA]
R CIGREREHERMIIIEXNBERAN
3R, PE ENXAIGFRATEE, CT MEERIEEA PE, &
&7 -TEG 8, FHIEEEARE (MA) B,
ZSRIETBANSERE, ARTEAOSRITE. £
RE. $RE™BIZEM - TEG B, BRT r-TEG &S, M
NFIRGEERETS (1SS) WMAERE, BTEL
TN PE & B % 0B BE) T,

LR 1E 2070 RELMIHEUERRE T -TEG, H
R, 25% (53) ZET PE, 97.5% (2017) &BEE
PE, PEAMEBEFRERA (PUFR 415 vs. 335,
p = 0012) , BARABEMEKR (69% vs. 54%, p =
0.036) o PE AX—HIREFEEHRGE (£ PE AA
0%, F& PE 4B 25%, p < 0.001) o PE £HfY MA Bt
B&E (66 vs. 63, p = 0.050) , ISS{ERKE (PfiEk31
vs. 19, p = 0.002) o ZEEHIMERI. ik, FERF 1SS
B, ABRBY MA AR PE BIRITUNETF, MA > 65
BIREALEL S 3.5, MA > 72 B9 EBEEN 5.8,

4510 NPBx r-TEG MA {ER[R3IBEA PE XSIE MR E
E, REE#H—THMRFHEILSEEERTNIZ
s A ELfth LR ERER
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FEXEE R E RN T ARSI RIBEENRMINERBE L. TETRNARLEMERELT, FRNRMINEERG
MFREIBTRERRIE, AFRELBEFEEEKE NS ISR RETRREFEHMSEE, JEKMmE (PVT) A%t
RERBELEBR, MEMNRMQNHFEGEXMREER, MMEEESMEWET. EFREERTUERMEENE

(TEG) . HEfemued#tNE (ROTEM) FIERMAHT (Sonoclot) FLFRMMNESMMRIEAB IRKEX, AILURL RS AT
R, FBRAREE B,

FFEE(CHN 2 IS HERTTh BERIG P VAR M 2) BERY R

Madhumita Premkumar, M.D., D.M., and Shiv Kumar Sarin, M.D.,D.M.
HE

§8R FFEABENURSAZMEMBRLETRAEL, BERENNTENG, SEIMKSEESR THI TS
B BT RS EBIBMFMG, XFPERMn TR MR mRE,

e EERRMRNEF(F)V(FV). FVILL FIX. FX. FXI. ZMEE. ZH Cc MEAQ S B, BN Fvil FMmEME AR
AF (vWF) JEMEEINE, M/ MREAMNE. —S ARG R RMHI M) WrIhee (PF) , vWF 1 FVII SEMIEMN, (23t
IREREL, /MR RITIEB S EAEPEMRE. FF/VMRERRS BRI AR ARAESIRSAER ZMEE b/lla I/MRRETUR-
MABEERSIENEEN SHIUVMREIFIERY, 2EF=IE (ALF) BENERDEKILE (INR) BEEK, BRETE
MESERAERE, FIUMIEETsHMm. EAFELS, INR BESKIIEEERMEREM, HRBEBNEFRIAEBENEIE
X, BRRBENDXE, RABEBNRNBERBNY. 2IBERINERE (ACLF) S5RERIB. MAMIGRIENS 28
RETEEXC, £ ACLF P, MESERENRNEAREEN S, ROMEMERREEIVUGRE, MBMEXMET X
FRERTY, Bk IERE. JEREKIIE (PVT) MAAMBERBELEENEFTRMZMNK, MERMIXK (SCT) , HlaE
MmEsERASE] (PT) . JEERSERIIEESETE] (APTT) . INR FHmBYE], TABEAPRE NN, Fitb, &Y HER RS
ERAEXLESHEELN, HoSHEEEATNMMAXNIMMBRG (TRALD 1o,

BI#: ACLF, 2IEMATINEERIE; ACT, JEUEMATIE]; AD, SMARMRE; ALF, 2MAFEERIE; AL, SMATIERIS;
APTT, SEWERS BRIM;EAESETE]; AT, PUARMAES; CR, EHRE; CYP P450, 4HEEZE P450; DIC, FREMMEMNEII; DOAC,
ORRPUES; EACA, e-RECER,; f, R, FFP, MEHAAME,; IL, BAMENE, INR, EfrRERLLE; 1V, EBikEST;
LMWH, 182 FFF&R; LT, FF#%iE; LY30, RAIRIES 30 DBEIRRHUARB 2, MA, RAIRIE, MELD, ZRHAFFHRIE
E; PAL, (HABSEBUEYIINGIN; PC, MREBM/IMR; PF, M/MRIDEE; PLT, [/MRIT#L; POC, #F#E; PPC, RIBEES
YIIRYEY), PRBC, R4414HR0; PT, EEMBESIRETIE]; PVT, [ERBKMEAZR; F, E4RATF; ROTEM, helmitiEHE;
SCT, #mfERMINI; SIRS, EERERMEEIE; SMVT, FRELEKMEHAK;, SQ, BT, TEG, Mmit#EE]; TIPS, &
MERBKET A IE S RA,; TNF, MBIRERTF; tPA, ARFABFEEEY; TRALL, HWMIMEX2 MMM ; ULN, EE EFR;
VE, #5#M%; VKA, #4E K EA; vWF, IEMHNRFERT,
BT EmiEs RS, SEYHNIVIMRE MR RN EE M. —1
FENAMRREZARERG, © 2 MM mERmRrNIREE
RHENYZIREEN EWE T L SR AR,
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R, FESUERIERBKRE, PREMBNIMESTS, M=
IEMEIER SR IRRESTRAEEZQNY, &5, Hi
BERERMN, MENREATEE=TIRTOBRILER
M, TRRTEROBR, TATELD, HMEEZHT I
BEXRSSEN, MARGFATTABFESRIEEX. &F
APRAVIE R ARRR T N ATERF R LB B B R A BRI B ER L
MTEUFEEL LS IEMTE, MELHRRMVXERMIIEEN
EANKERREEPREREN, IRREELNTE#RS
I I BB AR MO ARERRG , BUSNERRX K AR EL M B R
5 (BN, 7EERE) MR, (HAASELRA, EAEHg D
KNS RAY R B ERFE T A 2/ BPER

LR T AERFE B RIE IR S

RIZERRTIE (L B8 A A BT ERRMFE, EATENES
Hh, W (22K BEZBEEEE (BR/AK
HRIKHM) SUMEIRG) JEEI/EFRIEL) HinpYLERE,
XEGE INR ASFEHEONFTVER, BFREHMEEN
AT IEBC, BT RENHES RN TEEILE
X, PEMRRMREET AFURMARE, SAEBIM/MRITEL
(PLT) STERMINGERIINAFTE, ©S5IIRKSEE. B
AMFFRAEZERIZEEX, AT, ARRAEM PLT A
56 = 10%/L FLELUZHIEERKER KM, RAFEMHRRTES
BRI/ MREBIE SR A4, — MRS R 2T HRIAT
%iE (LT) « d8WEREN/IMR (PC)  RIRIESHESS

JRISE (FFP) AJRESEUAETohBRSk5#Ek Mi¢ IR AR5l
ACLF ZmMREBEEES

RIEMARSIA T ACLF £ IhAERY 00,
Fisher FAMRTR, S2MANRE (AD) BEMELL, ACLF &
EWNGRMESERR L. Bedreli FAPIERARES: T MM125% S E

(ROTEM) ®ILUBZ> ACLF BERIMEFHEN. Blasi A
VR T SEFRE{LAREL, ACLF B9 ROTEM fER. &iE, 2
RERIBEMMIIRT ACLF BENHELERMINAERRES
LHRMRNEESIE (SIRS) MRSBELENER, RIE
MINRERIBHEN AT L TFRSEN R EMXLRBERENTET
BT, R 1 RETFECNFRBRMINEERNIAHARESS
¥, B 1 BRTRIITAFRENN ACLF 2SS ISRV IRRR,

FHRFARB KL

FAFIR SCT WLIER—BWTIS, FEENEELL LM
RUBREVIT AL, Z A6 TN Y 5 PR 14 LA K2 7B 4 £ 1E B9 57 &b
(& 2) o ZIE PT/INR FIREMEIIE INMISZ M7 ST &%
Hmes, fREFSMMmKRKLSS, 0 FFP, REEEDUIE
SCT, EWMFIETEER 15 3 30 mLkg; AT, XLEHIER
MEBIFFIE MBAIZE R A PHERTHSRAY20, FFP HitE
1IN 5 SRR AR XAV TEIFE A A TRALL, % 100 mL A
EHRET K, TEKENDHRRIEM | mmHg, XARERES
SIS TERBR M SZ AR S A e ¥,

Bl 1. AFRELAT ACLF MBS B M 1

2 [&) szikEsiE | Article Deeply Reading
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R 1. VE 10 NTERFRE(L. ALF #1 ACLF RI{ER

IEERER 1=k dinki=t i
FeEfL
Papatheodo | AFAEfL: n=84 FFEEfL FAEM TEG BE#EKE | RINATBES RIS REEN X R
ridis et al. 30 BEREREIR = WML ETE SRR mMB RS
1992 | mg f, HEEBBNE | mmnaior
fEmImE
Lloyd- FFEE{L: n=74 SMFECE | RNEE#BEK (p < | X=X BT 18 1L, B9 AD £ TEG R
Donald et £ 0.01) , ML 44
al.(2017) R, shhFEE#EK
(p<0.01) , cFHEA
HE (65EXT22E;
p < 0.01) MEKHED
£ (p<0.01)
Bedreli et FFEE(L: n=37 BFEE(L MEIFAFROTEMS| | EF VE XBMMMARE | 4 7= & M F
al. (2016) 9 S (PCCs. FFPRILF4ZE
HER)
LT
Fayedetal. | n=100 LT HREIZR M | POC i3 BEFmgd#dNENEYI | Poc EFEFMNADA
2015y RIERTIEN ROTEM 7712 SPRBCHY63%, o | BE
FFP. 61%B9/2 7T 44%
B /MR EEEE R
De Pietriet | n=261 FretEfHER | EAMNEBRRES
al. i MELD 53 < 20. &
MEXWFECEE
ax
ALF/ALI
Agarwalet | SYEFIHERIBE | AMATHAEER | M3 FVIN KFEEH | TEG BREERSHERE | £ERMERSM/RE
al. (2012)° | &: n=20 BEE = UK vWF F0L —HIRER 20%, EEN | WXREBRER
45%, LK 35% gk
Stravitzet | n=5I SUFER | EERBEEFV | REFHUNRA34E17 | 328 (63%) BE
al. IBEE FVIDK¥E GCEERN15-96) , BF | A, MIWSPTEGS
ALFEEMMALLALIE, | HEBEEF, PLTs <
HESEKIIRERRZAE | 126x1079/L
ES
ACLF
Blasietal. | ACLF: n=36 ACLF 5148 AD WFFREAR | SERWGLALETER MY | FFEEH ACLF B VE
(2018) SR M EF R EFH—: 13 kb, BZBUREFE B AR R AR AT IE], FEE | A
Y Bl S (ERASREREA o 1A
FHK=: 10
Fisheretal. | RE/AFREM: n = | ACLFZiXE | SBEXNBAMLL, | ACLF # vWF 10, | RE ACLF HavEmEs
(2018)8 8 HH—: 2 ACLF HRRRIMES4ERL | ADAMTS-13 &R L REAREN
S EMRTRE: 0 | BHET: 9 EEMRELE SR
=44 %= 6 1
ACLF: n=17
Premkumar | ACLF: n=114 bikyi) TEG S¥80 SIRS MR | siASRMEATNKMAE | & MERmE FAIATHENE
etal. 2019V | BFm@fk: n=25 HREMm&WL I AmE HIRS 28 RILLTXF
&
Goyaletal. [ ACLF: n=68 ACLF ACLF £#& MA fI731 | ACLF BEM TEG 28E | —REHE, THES
(2018 FFRBLAE AD: n — R FIEH, BEXRELERLEHR | SIRSTHEEHMIAE
53 By, B&T MA PRME

485 . ACLF, SM4IHEMRTRIB; AD, 2M4ME; ADAMTS-13, 1 AIVNMRESEAEFNMBEAFSEEAS 13; ALF 24=IE; ALL
SRS, AT, JURMES: F. AF; FFP, #WEHLVRIE,; INR, EPr#SEHELLE: MELD, KREBFFBIEEL; PCCs, EIBSRE SYIREY,
MA, ARG, POC, IPIEs; PT, EMESEATE]; ROTEM: FefkMigs#HE; SIRS, @HRERMLEEAL; TEG, MAREF, MILEMERE;
VWE, MmE4%mARREF
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BRRERE iR IRRE R
BAURSERE (BEEYILIFR, NS
RSB RYDEIM 10E) =P
BESISEG (BEMEEOR)
PR S &N TIPS KIS RIAR
BAMRERE (BATKRR) | Bk BT

ZRBKIT It ERE R FE XN EE

RERNE (B9, ZBT. BRRKERKESIL

RSERERE IR AR : .
AF4RRE R ATT x)
AN BB T MR R ER DEBEEAR
R E
RIERKAT B0 . .
AT B4R E SR 2

485 TIPS, LIMERRKRFAIIAED RA,

RMESRE SYIR4EY (PPCs) FIEAA FVIla (rFVIla)
REMHFEB RGN, RTUER—MERSINEE, ER
—ME&HF vWF. A4EHRNA4EHN/NBSEMEISE,
ERXILET,

PCCs BE&=MMS (. IX. X) MEFMESD (L IX.

X. VII) FEHElR. XEFIREHRMNEF (B8 . A S.

FURMAES [AT] L), BEUKBERTER. PCCs WERELER K
mFl (VKA) BAFHNEENFERERENR, EASRIBME
B, INR # FIX BEME, FVila BHWARAT 24K
SRR ; 7AT, EHIEPAEBFIFRMIETER (R 3) . M0
IMREREZEHMENF (eltrombopag) 7E 10 ~ 20 KfFiEfEH
TEEEHIGHN PLTs, BTFE PVT KRR, iEiRe, WA
B RZYWSREME AN (avatrombopag) & 5 B 18
(lusutrombopag) &EXFH LA, EIEBIRKEXC,

HE R N R EIE (R

BMEE (VE) NREFEALIESZE XM
&, WERATFIES LT MEMARFANANLER, HE
ACLF BEEREERFFRTNNAZTEES B, 81F
TEG. ROTEM # Sonoclot ZEAAY VE # Rt 7 —FhiTfkig
BMATTRMREESE. HATTHMN MR ARG E
B3, XLERMH—DEERBE, SIREIMEN, FTET
AR, BREFMIFRKEATRESHEALLEMIFE, mE
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RIZAGTAERIE 10 ~ 20 DEFASTA; AT, ITEMEBRATE
FRTRE 30 ~ 60 DHC, fE—TREN X IRIXGA LI E B A
RERT LT 89 VE &0, FtEmME, TEEmEET
VE il SHmMmE %,

R EENE RS

FHE( B E Rk Mmiete ZRIXPBLIEI (0.5% ~ 2%) B
EIRE, PVT REXBFAN 8%, | FRIFEMIETERH
PRI, ERAEMENNERZNERT,
BB BRI R R M AR ZNEBEREN. K7
FHFE (LMWH) SAFARSIEMERRKER K MA RS, FTRE
BRTDMNEEFEN, FERMNMREREZEREFATH
FEFERBER, 2% ~ sS%REMeteERY, MAFELES
IR BAE S,

RN E L IERT =

ERFREREESR, HER. IET KNEMFET5ENS
MBS BK e 3K L A0 BB Ak LR 14 L 5@ 5 B A kA1,
IRREEBINS —MERRERNEF A Z X R MIAERR
1T KB ITEAMFRR L EN, k., FFEXBRENFR=
IBBFE AR — BRI, 5 EIUMME, XFE
RA—NMIFR—MI2ME PVT BE, METEEREMHRELF
Bk, EMFRIERN, FNHFESURBERKIENK &3 MK
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EH
4 + B 7 g; VA 2 pl=Nuly = -;‘:
AR AT AHEERKT > 100 | BEKEESEHERARS
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2B : TEGH
ROTEMZRIIE
INRFIPLTRE—A LI20 ~ 40 mL/kgBIFEFI=
DN WS e S LT Palvi EERKEFT, BE | HAFFPRARELENES
18RI REFEH t M \ 50-60x10°/LEYPLT£EHF b, HERSHZZEEM
iR a5
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s IR FEASHm/IMRRL ER
SRR . " R7 165 F 1R ES HifspRERM
SPGB B E TR IR | Lo o ; . \ &
Z . 17 TR E R A KRB LT \
%ﬁﬁ SRR, BEFFEL, ﬁ;;ﬁﬂmﬁk EEAIRIEREEY | e mis oA S il
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Madhumita Premkumar, M.D., D.M.,

BACKGROUND

Patients with cirrhosis have profoundly altered hemo-
dynamics and hemostatic pathways with procoagulant
and anticoagulant mechanisms, resulting in a tenuous “re-
balanced” state in the setting of portal hypertension. This
balance could be tipped toward either a procoagulant or
anticoagulant phenotype by superimposed conditions.

Specific coagulation factor (F) V (FV), FVII, FIX, FX, FXI,
prothrombin, protein C, and protein S are reduced with
concomitant increased FVIII and von Willebrand factor

XBhIRX

and Shiv Kumar Sarin, M.D., D.M.

(VWF) activity in cirrhosis.? Thrombocytopenia, increased
nitric oxide, and prostacyclin inhibit platelet function
(PF), and higher vWF and FVIII activity support platelet
aggregation.? Thrombocytopenia is the result of splenic
sequestration in portal hypertension, decreased hepatic
thrombopoietin synthesis, and immune-mediated plate-
let destruction due to glycoprotein lIb/llla platelet surface
antigen-antibody interaction triggered by inflammation
or sepsis..4 Patients with acute liver failure (ALF) have a
markedly prolonged international normalized ratio (INR)
but preserved thrombin generation potential, and they

Abbreviations: ACLF, acute-on-chronic liver failure; ACT, activated clotting time; AD, acute decompensation; ALF, acute liver
failure; ALI, acute liver failure; aPTT, activated partial thromboplastin time; AT, antithrombin; CR, clot rate; CYP P450, cytochrome
P450; DIC, disseminated intravascular coagulation; DOAC, direct oral anticoagulant; EACA, e-aminocaproic acid; F, factor; FFP,
fresh frozen plasma; IL, interleukin; INR, international normalized ratio; IV, intravenous; LMWH, low-molecular-weight heparin;
LT, liver transplantation; Lysis30, lysis index after 30 minutes; MA, maximum amplitude; MELD, Model for End-Stage Liver
Disease; PAl, plasminogen activator inhibitor; PC, platelet concentrate; PF, platelet function; PLT, platelet count; POC, point of
care; PPC, prothrombin complex concentrate; PRBC, packed red blood cells; PT, prothrombin time; PVT, portal vein thrombosis;
rF, recombinant factor; ROTEM, rotational thromboelastometry; SCT, standard coagulation test; SIRS, systemic inflammatory
response syndrome; SMVT, superior mesenteric vein thrombosis; SQ, subcutaneous; TEG, thromboelastography; TIPS,
transjugular intrahepatic portosystemic shunt; TNF, tumor necrosis factor; tPA, tissue plasminogen activator; TRALI, transfusion-
related acute lung injury; ULN, upper limit of normal; VE, viscoelastic; VKA, vitamin K antagonist; VWF, von Willebrand factor.
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tend not to bleed. In cirrhosis, INR increases modestly
with synthetic dysfunction and reflects short-term pa-
tient mortality, but not bleeding risk, during invasive
procedures because of adequate thrombin generation
potential.”> Acute-on-chronic liver failure (ACLF) is asso-
ciated with organ failure, progressive clinical course, and
high 28-day mortality.® In ACLF, coagulation switches
from a procoagulant to an anticoagulant phenotype
with the onset of systemic inflammation and endothelial
activation, which is compounded by sepsis.”? In these
situations, critical scenarios, such as variceal bleeding,
the need for invasive procedures, central line placement,
venous thromboembolism, portal vein thrombosis (PVT),
and secondary organ failure, often supervene. Standard
coagulation tests (SCTs), such as prothrombin time (PT),
activated partial thromboplastin time (aPTT), INR, and
bleeding time, do not measure the risk for bleeding in
liver disease.® Hence inappropriate use of blood products
to correct these parameters is often ineffective and leads
to volume overload and transfusion-related acute lung
injury (TRALI)."®"

CELL-BASED MODEL OF HEMOSTASIS

The traditional chemical enzymatic pathways are now
superseded by the cell-based model of hemostasis in
which activated platelets are the primary effectors of
clot initiation making a platelet plug. A crucial cellular
element is endothelial injury, which is a driver for bleed-
ing and thrombosis with activation of the inflammatory
cascade. Primary hemostasis is mediated by platelets,
whereas secondary hemostasis is characterized by for-
mation of the fibrin mesh with plasma procoagulant
proteins.* Finally, when the vascular repair is complete,
plasma anticoagulant proteins break down this fibrin
mesh in a third process known as fibrinolysis. In cirrho-
sis, bleeding is often due to portal hypertension per se
rather than being coagulopathy related, like hyperfi-
brinolysis. The cell-based model also explains why local
hemostatic changes at the site of injury do not override
the systemic hemostatic balance, and conventional tests
of coagulation remain the same in a patient with liver
disease with clinically apparent bleeding."? The clini-
cian’s ability to detect the coagulation defect at the site
of portal hypertensive bleeding, such as variceal or mu-
cosal or vessel injury (e.g., after biopsy), remains elusive
because conventional tests reveal the global rather than
the local defect.’?
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PATHOPHYSIOLOGY OF COAGULATION
DEFECTS IN CIRRHOSIS

Patients with compensated liver cirrhosis have a rebal-
anced coagulation profile. In patients with cirrhosis, bleed-
ing (mostly variceal) is usually the consequence of portal
hypertension (gastropathy/variceal bleeding) or due to
vessel injury (biopsy site/paracentesis site) bleeding.? This
implied that an elevated INR is not a predictor of bleeding,
nor is a therapeutic correction target in a bleeding patient.”
Progression of chronic liver failure is associated with de-
rangement of coagulative balance, and the balance shifts
from a procoagulant to anticoagulant phenotype. Platelet
count (PLT) alone is an incomplete test of coagulation and
indirectly correlates with the degree of portal hypertension,
splenomegaly, and hepatic decompensation. However,
studies have shown that a target PLT of 56 x 10%L suf-
fices to control variceal bleeding because of intact platelet-
dependent thrombin generation in cirrhosis.”>' A special
scenario is liver transplantation (LT) in cirrhosis, where ex-
cess transfusion of platelet concentrate (PC), cryoprecipi-
tate, or fresh frozen plasma (FFP) may contribute to the
development of hepatic arterial or venous thrombosis."®

PATHOPHYSIOLOGY OF COAGULATION IN
ACLF

Recent studies have sparked interest in coagulation in
ACLF>7™ Fisher et al.® showed lower thrombin genera-
tion in patients with ACLF compared with those with acute
decompensation (AD). Bedreli et al.” demonstrated that
rotational thromboelastometry (ROTEM) may reduce sub-
stitution of coagulation factors in patients with ACLF. Blasi
et al.” described the ROTEM profile in ACLF as compared
with cirrhosis. Finally, our group prospectively studied the dy-
namic global coagulation dysfunction in patients with ACLF
in relation to the development of systemic inflammatory re-
sponse syndrome (SIRS) and sepsis, and found that worsen-
ing coagulation failure often preceded the development of
sepsis and mortality in these critically ill patients.>'” Table 1
summarizes available studies on coagulation in cirrhosis and
liver failure.>>7#1824 Figure 1 shows our understanding of
this dynamic model of coagulation in cirrhosis and ACLF.

RISK ASSESSMENT FOR PROCEDURES IN
LIVER DISEASE

Preprocedure correction of SCTs is a double-edged
sword. Assessment of baseline bleeding risk, limitations of
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FIG1 Dynamic coagulation profile changes in cirrhosis and ACLF.

TABLE 2. CLASSIFICATION OF RISK FOR BLEEDING DURING PROCEDURES

High-Risk Procedures

Intermediate-Risk Procedures

Lower-Risk Procedures

Intrabdominal/orthopedic/cardiac surgery

Invasive endoscopy (biliary sphincterotomy, endoscopic

Paracentesis

ultrasound-guided biopsies, cystogastrostomy)

Intracranial catheter insertion TIPS
Invasive endoscopy (polypectomy) Lumbar puncture
Endoscopic submucosal resection

Transarterial chemoembolization or percutaneous locoregional

Thoracentesis
Dental extraction
Endoscopy (e.g., diagnostic, variceal ligation)

therapies for hepatocellular carcinoma

Percutaneous biopsy of extrahepatic organs and lesions

Transjugular liver biopsy

Abbreviation: TIPS, transjugular intrahepatic porto-systemic shunt.

prediction by conventional tests, and the benefits of pro-
phylactic correction are to be weighed (Table 2). Correction
of the PT/INR may lead to paradoxical bleeding by increas-
ing blood flow in the collateral beds.?®> Standard doses of
blood components, such as FFP, can only partially correct
SCTs. Common dose ranges are from 15 to 30 ml/kg;
however, these data have been extrapolated from critically
ill patients with trauma and coagulopathy.?®? Increased
volumes of FFP infusion predispose to transfusion-
associated circulatory overload and TRALI. For every 100-mL
rapid expansion of blood volume, portal pressure increases
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Cardiac catheterization
Central line placement
Hepatic venous pressure gradient measurement

by 1 mm Hg, which can subsequently cause portal collat-
eral-related bleeding.?®

Prothrombin complex concentrates (PPCs) and recom-
binant FVlla (rFVIla) have been designed for specific situa-
tions. The use of cryoprecipitate, a small-volume product
having VWF, fibrinogen, and fibronectin without need for
cross-matching, is an attractive option.

PCCs are available as three-factor (Il, IX, X) and four-
factor (I, 1X, X, with the addition of VII) products. These
products have additional factors (protein C, protein S,



antithrombin [AT] Ill) with or without heparin. The use of
PCCs has been standardized only for vitamin K antago-
nist (VKA)-treated patients, and the dose is based on body
weight, INR, and FIX content. rFVlla has been studied in
acute variceal bleeding; however, no mortality benefit was
demonstrated?® (Table 3). The thrombopoietin receptor
agonist eltrombopag can increase PLTs to a variable degree
after a 10- to 20-day course but bears a risk for PVT.*°
Two new congeners, avatrombopag and lusutrombopag,
are reportedly bereft of this complication, making them of
clinical interest.'2

EVIDENCE-BASED ROLE OF VISCOELASTIC
TESTING IN LIVER DISEASE

Global viscoelastic (VE) tests provide a more physiologi-
cal assessment of coagulation and should be considered to
guide blood transfusion requirements in LT and other major
surgeries. Its application in patients with ACLF or in a criti-
cal care setting requires more data. VE tests, which include
TEG, ROTEM, and Sonoclot, offer a means of assessing the
activity of procoagulant and anticoagulant pathways, hy-
perfibrinolysis, and excessive clot lysis.>*3 A major fallacy
in the interpretation of these tests is that they are in vitro
assays and cannot assess the in vivo hemostatic milieu of
the endothelium, tissue factor, and portal pressure and
flow. Assessment of clot formation can be performed in
10 to 20 minutes; however, assessment of clot lysis takes
30 to 60 minutes.3* VE testing in LT has been described in
one randomized controlled trial and several retrospective
studies on the basis for which VE test guided transfusion
algorithms are recommended by major guidelines.>”

HYPERCOAGULABILITY ASSESSMENT IN
LIVER DISEASE

Patients with cirrhosis are at an increased risk (0.5%-
2%) for venous thromboembolism.>® Rates of PVT have
been reported as approximately 8% per year, with morbid-
ity and mortality at 1 year impacted by prophylactic antico-
agulation.?” Anticoagulation demonstrates the most utility
in patients with more extensive portal vein and mesenteric
thrombosis in the absence of other risk factors for bleed-
ing. Low-molecular-weight heparin (LMWH) does not ap-
pear to increase risk for variceal bleeding and is likely the
safest choice.®® Thromboembolic events occur in 2% to
5% of patients without cirrhosis who receive thrombopoi-
etin receptor agonists, and the risk is apparently higher in
patients with cirrhosis.>’

©2021 IMPROVE MEDICAL All Rights Reserved

COMMON CLINICAL SCENARIOS IN LIVER
DISEASE

Acute variceal bleeding and portal hypertensive bleed-
ing from gastropathy, vascular ectasia, and colopathy are
often challenging in patients with cirrhosis."" Another sce-
nario encountered by the clinician is risk assessment and
prophylactic correction of coagulation defects before an
invasive procedure.'® Conversely, patients with cirrhosis
and those with liver failure may have bleeding at one site
and thrombosis at another. An example of this situation is
a patient with acute PVT with extension of thrombus to
the superior mesenteric vein causing mesenteric ischemia
in the setting of high-grade esophageal varices. Tables 3
and 4 show these clinical scenarios and the clinical strategy
to manage the condition.

DYNAMIC COAGULATION PROFILE IN SIRS
AND SEPSIS

Most coagulation enzymes are also components of
the inflammatory cascade. The cell-based model sug-
gests that coagulation is one aspect of systemic inflam-
mation. The interaction of platelets and inflammatory
cytokines released from damaged endothelium triggers
the adhesion of neutrophils and macrophages, and acti-
vation of inflammation. Hence patients with cirrhosis or
ACLF with SIRS or sepsis are bound to have coagulation
defects with an anticoagulant or procoagulant or mixed
phenotype. The changes in the coagulation profile are
dynamic, with resolution of global coagulation defects
once sepsis resolves. Recurrence of a coagulation defect,
such as platelet dysfunction, or occurrence of a new de-
fect, such as fibrinolysis, is seen with new-onset sepsis.
Prior studies have described reduced coagulation FV, FVII,
FIX, FX, FXI, and prothrombin, and increased FVIII activity
in cirrhosis.>” Two other divergent agents of the cas-
cade affected by sepsis are tissue plasminogen activator
(tPA) and plasminogen activator inhibitor (PAI). In liver
failure, tPA is elevated because of endothelial activation
and reduced hepatic clearance. Levels of PAI, a blocker
of fibrinolysis, are also increased, but to a lesser extent
than tPA."? Low fibrinogen is associated with a 29% in-
crease in mortality for every 1-g/L (100-mg/dL) reduction
in decompensated cirrhosis.>® Hypofibrinogenemia pre-
disposes to increased risk for bleeding after prophylactic
endoscopic variceal band ligation.*° Dysfibrinogenemia
(i.e., an altered fibrinogen molecule) may cause de-
creased permeability of the formed clot compared with
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controls and may even confer hypercoagulable fea-
tures, causing scenarios such as portal vein or deep vein
thromboses.*!

The development of sepsis in patients with cirrhosis
changes the coagulation factors and cellular elements,
including endothelium, macrophages, and lymphocytes.
Endotoxins inhibit PF by increased prostacyclin and nitric
oxide production.? SIRS and sepsis trigger the release of
endogenous heparinoids, or a heparin-like effect, caused
by small endothelium/mast cell-derived glycosaminogly-
cans, which can be detected on heparinase-treated VE
assays. One study demonstrated the presence of hep-
aran sulphate-like molecules in patients with variceal
bleeding.*? Senzolo et al.>® showed that these glycos-
aminoglycans affect hemostasis in patients with cirrho-
sis and bacterial infection as seen by a hypocoagulable

native thromboelastography (TEG). This can be corrected
by using heparinase-treated TEG. Bacterial sepsis pre-
disposes patients to new bleeding events and results in
difficult-to-control bleeds or endoscopic treatment fail-
ure."! Endotoxin also activates the clotting cascade and
results in disseminated intravascular coagulation (DIC).
After appropriate treatment, the coagulation profile
resolves and endogenous heparinoids are cleared, empha-
sizing the complementary association of the coagulation
cascade and the inflammatory pathways."’

LABORATORY TESTING IN LIVER DISEASE

SCTs, such as INR and PT, are determined by liver-
synthetized coagulation Fl, Fll, FV, FVII, and FX. The anti-
coagulation system (low protein C and protein S) is not
tested, which may resultin a hypercoagulable state despite

FIG 2 Coagulation correction algorithm using global coagulation tests.
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increased INR in ACLF. Effective thrombin generation
potential has been demonstrated to be normalin cirrhosis,
AD of cirrhosis, and even uncomplicated ACLF because
of higher levels of FVIIl and low protein C.*>’* VE assays
provide a physiological estimation of coagulation; how-
ever, their use has been validated only in the setting of LT.
New research has demonstrated the use of global coagu-
lation tests, such as TEG, ROTEM, and Sonoclot, in the
setting of cirrhosis, ALF, AD of cirrhosis, and ACLF; thus,
VE tests are finding mention in newer guidelines for he-
mostatic resuscitation, but more validation is needed be-
fore they can be recommended as standard of care.>°%:2
Table 4 shows the therapeutic targets and agents avail-
able for evidence-based management of bleeding or
thromboses in liver disease. Figure 2 shows a clinical
decision algorithm to determine coagulation correction
targets using VE assays and SCTs.

Key elements of the whole blood TEG include the
reaction time (R time), which reflects the quantity of
available factors; clot formation time (K); alpha angle
(o) reflecting the rate of clot formation and indirectly
indicating fibrinogen levels; maximum amplitude (MA),
which is an indicator of platelet activity; and finally, a
measure of clot lysis.> Thrombin generation assays pro-
vide the rate of thrombin formation in the presence of
a triggering agent, such as phospholipid, a tissue factor
that indicates a preserved coagulation milieu in cirrhosis
or liver failure."

SUMMARY AND FUTURE DIRECTIONS

The dogmatic practice of conventional testing and
treatment of coagulation defects is being challenged in
light of new clinical evidence of the cell-based hemosta-
sis model in cirrhosis and liver failure. The use of global
coagulation tests has provided more credible data for
practical use of blood component therapy. Appreciation
of the role of fibrinolysis in bleeding and effective use
of antifibrinolytic agents to control mucosal bleeding
are of interest in clinical practice, reducing the need
for component transfusions. The pitfalls of the use of
INR to guide transfusion strategies are well recognized.
Hypercoagulable states in the setting of cirrhosis and
liver failure are often undiagnosed. Prospective studies
are needed to examine the utility of current risk models
in patients with liver disease with a goal of improving
knowledge of the incidence and natural history of ve-
nous thromboembolism.

©2021 IMPROVE MEDICAL All Rights Reserved
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