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[.CMigiifn & 44 £} ] Recommendation
miE7 7V ) 5 U E<150 mg/dL 2 2k9K7 ¢ 7'V /& 2 ffiE Clik, Hif
BRI A OFEHENEMNT 5 (2T A L~UL: B), MO
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MAE7 47U 7 B 150-200mg/dL 23, &EGEDOX A 7L LTIRES
ns (2C),

[4+#5] Recommendation
MmiE7 7V 77 <150 mg/dL % £ 9 MBI L D2 REH M AF T3 L
T 72 VA T LT — HHWNET 7 7 Ui 2545 2
EEFHHERET S 20), 2L, 747 N UEERANIAMEIC XL D
BRMART 7V 2 7 v E B T3 D ERRESIZ 7R, 7 VA7 Ly
BT — MIBMFE ORI L > TOMEHATRETH 5 7=, i A
Biid L TBL ZEDRMETHD,

[ 7EE,] Recommendation
OIS A EL, SME . FERLISN O ZF DO BRREIC B W7 7Y 2 &
VRIRIOME R EZ LTS (20), REEGEICOVWTIETET U ARRE



LTWBZ EmbitimatrEd 5, 7V AT Ly ET— hOAHMEIZOND
THRERICHE R Z RE T 5,

CQ2: KEHMIERFIZXF 3 5 massive transfusion protocol (MTP) I HELE X5
7 ? £72, FFP:PC:RCC DREFK GHIT EN L B2
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KEWMZETH I ENTRINHIMEEEIZH LT, KE#HM 7 2 k=
—NVERWD Z EERHELET S (10),
REH 23 TIN5 BEOYHERIZHE W T, BRINCARA OB 5 5
frkb & U CRTIEEGRE AT « i/ MRS © RlEk2s 1:1:1 L7252 &2 B
LU, D7 &b BEsRE AT MR ERERA  JRifnEREE S =1:1:2
ZAEFFCE D L O \THEEGRE M AT, I/ MRIERERAI 2 & 535 2 & 25 <
#hE45 (10),

[ Lo 4+ £t ] Recommendation
KEH % & 72 U7z Ol & SRR e L CREdfimn > = s =2 —/1
massive transfusion protocol MTP)Z 5 Z & Z55< #ELET 25 (20),
I A& AR BRI 6 L COR &l ~" =k 22—/ L massive transfusion
protocol MTP) % 1T 5 %, A HFI OG- HAL & U CHfiEsRAs fgE - i)
BORAERLA] : FRIMERZ 111 &322 L2 AREE L, D72 < & b HREmE M
0 ORMERER G T 11 K0 bEmuwibRz s HEET S (10),

[#%}] Recommendation
I FERRIG O PER R EHIMIERNIZ 5 LT MTP XA TH D . A O HH
fiibt & UC FFP/RCC 1 L LD H##ET 5 (2C),

[ =Dt sEk] Recommendation
ONEIE SV, SME . PERF LIS O 2 Ot O R PR BEII 35 1T 2 K& H i ]
IZ%f9" % massive transfusion protocol (MTP)IZHELE X415 (2C), FFP:PC:RCC
DEAER GHIZONWTIET ET VU ARRE L TWD Z &b itimaRE T
%,

CQ3: KEHf #5235 T Prothrombin Complex Concentrate (PCC)X°
recombinant activated factor VII ¢FVIla) OFHI3HELE X572



[ Ol 7+ %+] Recommendation

rFVIa OFE A IFERMEIARIEDREY 27 & ER IS5 2 Lons, Hinfg
WaEEHE LIz TG E2RB 2 hbinz L2 H#E5E3 25 (1B), A
TR A2 St 72 IS BB © | 2Dl O IR IMEIEIZ IS Thd 555
ATl 40-80ug/kg @ rFVIIa DGRV G2 EE T 5 Z L 295 < HEE+ 2
(20), F7=. #EEETHo kR 35 o e WEEEIciE, BRE
ERB bW L EHEET S (2B),
BALBINEIFIRE Y TAULT7 7 U UIRFBEBER, U757 U U 2h R
ORAMFEFIN LT LW S D 85E101E, PCC 2425 2 & 250 < #ELE
T 5, FrfEEAEmYE (FFP) (ZHfe LC, PCC IX%EEME K 1 DRl FERh =R I8
NTHEY, HERFETRNRP T TE 5 (1B),

U7 7 U ERMEBE TR DM DIEFTIC IV T AU B
BAERER 7 IIZHE Y . 208 E O Ik MEIEIC RIS Th A 5E 121,
20-30 [U/kg @ PCC & 542 ZE3 5 Z L 299 < #5EF 25 (20),

[4+45] Recommendation
ME B O R Bl iAW T J#ISS TO PCC D G- 3HELE X315 )
EOMBE R TIIRHTH S (D),
SME RS O R B ML W T, @IS TO FVIa 3G Lan &%
59 <HELET S (20),

[#£%l] Recommendation
rFVIIa £ 5 (X B0 CIEH C & 2 BeE s = (26 2 2 C oM ia I KsE
I A O ERE A O FERHEHEN i O FERR IR IZ IR E L CHELES 5
(20),
PERHHIMIZ 31 D PCC OGRS, BRI <HEREX L2y (D),

[ D8] Recommendation
INT7 7 U UNIREBEICR L, BAMENE < il FHE S 5232
&« BT+ 258, WRNC PEINR ZIE L9 2 T4 RTF+EH 1
kv B UEAREE 4f-PCC) L X I U KICKLAHEHIZITY 2L a2 #E
9 2% (1B),
FEUNT 7 ) U BEFEOREHIMIZET 5 4£PCC OF%5IZB L CiIHEicE
HTET U AF e (D),
KEHMIEFNZIBWNT tFVIa DG Z21THh7RnW 2 & 25325 (2D),
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[#%}] Recommendation
AEPEMR LT O K EH IMAEFIZxF LT, HpER 3 RERILIN O TX R ) B
5D F T 2 XY LAB(TXA KRG ZEERT S5 (2B),

[Z DfhdfEEL] Recommendation
I ECIm AR, AR I IcR W T, HLA TR EINGE F 203
HIRTUENFET 2 KEH M A2 U561, Hilg - @il &0 % B
()& Liz TXA O TR E T2 I3a R G2 #5245 (2B),
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Systematic review (2B 35 HIF
(1) EhE5iE

1995 4F~2014 FRETITHRESINIZCHRIZH LT, CQ IZEIEH L 7= key
words Z VN CEE— IR SCHRB 2R 21TV 3193 SCHRZHHH L7-o Z A ML B NS
PENARZHEIZ CQ IZBE T %) E 90, fHli B HE IS BT D022V Tod
ARG == T RATTAERE, 3193 SRS 697 SCikE kil L7z, STk
B OFEMZRRRETORE R, g & BRI 172 STk, SMESsE Ik 194 SCHRR, PE
BIAEIL 149 SCHR, T OMMOREIK 144 SCHkE 3 il L7=, S5I2, 2014 R
DL\ Z s S - AR SOk (RIS 2 O Ic = 7 o AL ~UL D Wy RCT
DFERDOHENL ) BB N —T D201, EEF#ETRRBINTE
2015 FERFTHLR L= LR R (key words DIEIIL AdoH7-) 21BN L
720 2,129 SCRRMNSS OIS L7200 202 SCHkE ZRFHL . D%, =K
HEIT-7,

ZIHAEFE 5,322 SCHERIZH T2 I IR RRGET ORE SR, =87 ARz 4 H
T 57D ORISR EL T, Ll & 4k 81 SCHR, AME Ik 228 SCiEk,
PERMEL 115 STk, 2 OMOFEE 72 SCER2NBIRE T, 6 LSO B EE ST
BRCAT — R AV RDVERRIZ LB EE 2 HNDm SCFI AN R —F SCkEL T
ML, ZNB0Fm LML T ARIKZ N T 572912, systematic review
team D3R A AWFTEEBIEF TR 01T T, AT AV A % G b =3t fi7
A FERE LTz, =BT U ARRIROF | systematic review report &L TH A
RIAANERR T N —T 122 DOFERBTE ST,

TARTAANERL T N—"T" DY E X, systematic review report (ZFEDX | £
CQ DRI LIZ—E T U ARIEDIREEZAT U, HELE LR 72 b DN HELE DR S
DOEEMRHEEIToT2, TNEND CQ 1T T DKM T AL
JVEHESE L —R % [Minds ZIRTARTAANERR DO F51E 2014 12HEC T, BE
R OFHRITIOIELT,

HELEOTR S, M1y MRSHESES 2, 2] 99<HESEST 2 (BET D) ©
2580 TR L, EREHEEOMSIZT U7 b ABROTET  ADH &

(A, B, C. D) #ffstL7=,

A (58) R OHEEMEICHES HEENH D
B () : ROHEMICTREDCHELH D
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C (59)

R OHEEEIT S DRI X IRE TH %

D (& THHW)  FROHEEE?IT & A EHEE TE 220

Q) BT RDKRE
TETURIAT
® FHAlIE (S ARFFELBIERMIFEIL, 731 CREAIZATD)

@
©
®

®

©® i

RCT

meta-analysis

Ble2t ot

(n=200 %=t %5, HLIL propensity score matching 72& 128~ C, i
Ot R DS REISI TS B LT EEBZREWER RS TART A
REIZDWTEIE outcome (T OV THIETSILTUND SCHRD A 5
X5ET D)

BRATARTANZDOWTIEL, AGREE2 & W TEHEZTTV, +431C
BETLI=t . 251275, WBHOBIETARTA U Tar oAb E
F ARDERFIFGEREBRDIENTRINDLZEND, BZFL
THREICEDD)

72120, BIEHTART AT meta-analysis 238 L5855 121%, meta-
analysis &L T, F7-, /\477\)7\70)%@%7‘%% L“C?BJZI/ Y
systematic review (3, EEL SLEROIFID 72D E DD D FfER A
WZ) (—2?D CQIZFAL THRH Db D% 2,3 MIZHV IR 5)
WRLE BB DIZIRD [—2D CQ IZHFT DS DEHE (3,4 ) (=
D1kRET %,

T —HR—2R:

KeEHin, KE@IMIZETLF—T7—REHEL, IHIZ, F—T—RREITE
EZMNATC, 2 [\Z720, Pubmed, The Cochran library, [EHEEDT —HX—
A% AW TE S 3k R SRR R (— A FVE NEBRE G He 2 —) O,
NG TR EIT T,

FF SRR AUT L T DD Th D,

® Secarch (((critical or crisis or fatal or lethal or massive or heavy or shock* or

postpartum*) and (bleeding® or bleed or hemorrhage* or haemorrhage* or

hemorrhagia* or hemorrhaging* or transfusion* or exsanguination*)) or

resuscitation®)

® Secarch (fibrinogen* or cryoprecipitate* or "fibrinogen concentrate" or

"prothrombin complex concentrate"” or "recombinant VIIa" or VIla or

"novoseven rVIla" or anti-fibrinolytic* or antifibrinolytic* or plasma or
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platelet® or "aminocaproic acid" or "tranexamic acid" or aprotinin*)

MR DEARTT#:
IADKERIZEAL TiX, PICO 74—~ V), P (Patient)& 1 (Intervention)
DA EDEEFALLTZ, O (outcome)lZ OV T, FFEHTHRREI T,
eI IR
1995 4~2015 FK

() =T RAOFHmERRE DI

TE TR ORIOFNIL. [Minds ZETARTA L MNER~=2T /L
2014 (ver 2.0) HZRIDVERR L 7= FNEEIZ IS\ T T,
TE T U ARKORE L, BRI G 2 AL LT,

6. MRFEKIL, ABETICETHIEE
1) &b

AN ER AT 2 St 35,
INT V7 ar M e BB TRl A B I S R S5,

(2) SMERFEAm D BAREY T

TARTA LV REREL, LT OJFEE VT, B A TR 2K
FEHLT=,

SANEIE il

B 2 (A ARIMEFS BARKAESS, AR R ¥, B AR
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W2 WX TV 73 A NZDOWT, HARTA AR NV —T 1%, KA
VMU TCHARTA LV BB BT HLEMEICONWTHEEL ., XL RE
L7,

3) ABH

SNEEEAM, TV I A RASORSE T LT RE iUC L AR D &R E
1107,

H AT - AR R 22 D web site 728 &2 HWTABT %, F72. H A
IR R e T N 2 /g RN

13



7. WEREUAb
41-PCC: four-factor prothrombin complex concentrate
ALI: acute lung injury
ARDS: acute respiratory distress syndrome
CI: confidence interval
CQ: clinical question
DIC: disseminated intravascular coagulation
FFP: fresh frozen plasma
MTP: massive transfusion protocol
OD: odds ratio
PC: platelet concentrate
PCC: prothrombin complex concentrate
PPH: postpartum hemorrhage
PT-INR: prothrombin time-international normalized ratio
RCC: red cell concentrate
RCT: randomized control trial
rFVIla: recombinant activated factor VII
RR: relative risk
SD: standard deviation
TEG: thromboelastography
TXA: tranexamic acid

VKA: vitamin K antagonist

8. FX

RE iz o \EAEBE Tl MAEMGETAL D B AR 28 M~ S 4
Do TR S IV AHARIN 725 VII R FEGIRZ 2 & LT HBE MR E PR, 1
EWNREE, B EERES, RIER S X 28ERE ., S TENEZ D, 1k
MAEEE 7221, Fio, OlgEARFHR TIE, BRI AN LOMEE I f
D i AR [ PR BR[E K FiE Ml M MRTE M K ATEEIZ K 0 1k i R
(Zha D R°FNQR), T, KREHIIAESNIX, 24 FERHILIPIZ 20 AL 1 oD 7R if BR i
MzET, b LULTENEREOY A7 NG HBERE L TERINDSZ &N
2 3), L LERCIIEBIICKRENNZRIET S22 E0H 0, FA R
HHIBE, K SERRAE 72 & Cld, i &0 7o W] 32 0 REFRE /87 PN e [ A

(disseminated intravascular coagulation: DIC) , #E[E fEE 2 {09 D Z & NRFE T
H%, FETINHORBTIE, IRAZRHHE H M2 0F % L TE3IZ DIC 23 EE
9252 & b7 204,
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A OBAEDOWET iz T A o S (2B WTH KEH IR O3S
[ZOWTHMZRTEIID 2 Fo, ZULORFIOTET U AZONTOELD
DI,

SMEZ L D BMEHIZE T D 20-40%(3, HIM AR & DRESH D L ST, KE
HIEFNE T 5 25 VN1, 15), L L. 2D 50% UL BB E 2 k- L= 2 &
IZEDbDTHLZ D, WURIBEMANIZL Y BETREEPROOND
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AREMEDN B D, F T2 KB MUE G ML X 5 g SA B S 3R I £ < |
L Ik i 238 < VERRIE D ST S ALV, iR EAIEE B ORI S FIRE L 72 D, &
> T, AFIZET 20 F @ bt 5 MR RA OGN T o A DAL DOIREIZ
KLTO, ARRRRE LR 5D, Lizho> T, HTORFEHZET VA
KON REHMIEFNZ KT 28T A KT A > OREF, BE TR, ik
BFN O EAE A, A EHIRICHERCTE 2R H Y | Z O RHIRENRD &
TW5H,

BR U7 it ORI 72 & CTHOMERN RS SN W A RIFI R T, 74T
U 77 R PCC, rFVIHa lZ- DWW T, AW TR EH MAEFN & L T
HARBELN TV W=, offllabel FEAMNHEIML T\, Fi=, MBI TIL,
FFP Oftfig% M AWIRA 5 A& L, f@lfE L7z FFP 2 %19 % Z & T, FFP ©
Tl 72 & 5.2 HE & L MTP M & T\ 5(16), —J7. AFTIL, FFP Lk
fif1% 3 RECANICEE R 32 E WO HIRER S5 (1 : 2018 429 H T, FlfiEtk 24 KF
FCAN & SGET S472) . 2D K H1C, WA ogiETE & AU 351 2 i EE o
BURIC KR E 2 fBBEN 5 2 & 070 7o < | BRIRBIG CTOREL L AEL TN D, K&
> T, REHIMEFNZ R 2800 7 A FZ A > Tld, i & ARFRIZ BT Ehi S
TV DML OFES~OEE S LE L 705, £, KEHMIZE 5 BEET .
RREIX, fEIR S Ll R E S BAZREME LR SN TEB Y (U, 2, 4), Digm st
BEOAME (RBR) . ERVR &, SEIRT E ORHEICHEUE L7 A KT A VIREMN
KboNDd, T T AHA FTA4 0 TlE, i L7z BT v ZBIRICHEES S H#E
BB L C. AOEFERICEDLE TONITIEAT 50022\ T ., Practice
points * LTEKATLHZ &L LT,

AR BRK Z HPuls & L7 sh Tk, RE I IUE 112 kb3 2 2 kR Zn i e vk o 1%
RAEFREE LTWD, ZHUTK LT, AU I D K EH MAEF]~D %2 B9
HFEEHC, IS < BiETE O FERE OFE Y 7, Rl Mg RE o AT, Ui,
TR, TOEER 3 TRVWEEZI DD, LD ET  AZES K
MDD EIT> T, RRZEIZB W CLRE & 2 WIIARETER & L
TEREINDZ &b, 0, Wil EF AR EME & L TH AR 7R
LD, REHMAEGL, £ OBEM & TEEE DS | RCT (randomized control trial)
DFERER, Z DORIBIEF OB HRHETH L2 EOMES L Sz e
TUAHDIR, L L, RAFRHHCIW TR, FIREZRIR Y BEIC L » TEHER
THROKEELEER L, HEIRERET D L& L, Bidk L2 L 912 Z ofEikix,
BOENTET v AHEES TS S Ui R 2 HESE 5 = L IR
THDHLN, RKITA RTA D, RETO, T4 O 70 K& H e 2 %3
7% ot g PR O MRFH Bk U, RIRES OFEEE | FERE RS O FAEEEIC 72 D 2
EEIIFFL TV D, SHIT, RIA KT A TOHESZE Fi, WS CIAL A
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9. HA RFA VRECKIT S EEFKHEE

KEHIMER O F#SE, mEA o EdRIC 72N 258 E 2 5T
< O MFEEICEE T KRB OSREZ b L ICHSREICB O TR L, &
EHNZLL T O 4 SO EZEEIKEE S LTI sz e & L,

HEKREL [0 7V 7 /-{HF (T 470 2 7o Eaidms Lz s U
F7F LT —h) ]

“IB” TR A OFE e PRk 28 4F 6 A —dkET) [2ix, &7 470 25
Y AE (100mg/dL AKjil) ~Oxths & LT, “ORETIXRM 7 «+ 7V 7 7 54l
DORFEN T, £ VA7V v ET— MIFIBREGE ST v
Mo T4 7 T ORI, FEEERE E R W57 SRS T,
L L7226, REHMFHZIX, 8B O T 0 7Y 27 0 3 Ee T critical
level £ THWAT D AEEMENE <, o, BERMEM LI e BV EAN
BZoTH, 747V 27U RELIUET L TWDEEITIE, GRIE O Rk B &
BT 47V TR SITEZ 6, Ik KL R WAREER S D, Lo T
T4V TP (T4 7 ) SRR LIZZ VAT LT — 1)
BHIZX D027 47V 7 AEOSEN, REHIIEFNIZ I T 5 R4 1k i
WZXF L CHITH D AREED B 5, — 7, ARZERRIEZR E O R HEEROFHEIHITD
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WTORELH D, Lo T, REMIMEFICI T 2 aMEEEFEEICG LT, 74
TV T VRBINHELETE S0 8 9 0, Fo, HERETE D5A 1TV, iR b
U A—EiZENL BV ERRFT D,
BEEEAE 2 . TREWM 7 2 h=2—/L (MTP) |

“IB” TR A OFE HEE) CERk 28 4F 6 A —icksT) <TiE, i o i iz xf
LC, “PEEBR MK EIC KT D i EOEIE LRI RIZIS T, JRANE LTUT
D XD 7RIS X 0 957 b &, “IRERIMIEELL EoKREHIm (24 FF
[FILAPNIT 100% LA 1) X0 100mL/4y PL b o @odii 24 2 & 5 ZeFigi2id,
I [ R~ MR DR T K B g A (AR E O B [E B2 & /M) 73
B D AIREMEDN & D DT, EEE RS0 ML/ N D K A K OV IR ) 72 HH afn fe 1) %
ZEIC LT, Pl Ao i MORER OR 5 BET 5,7 Liilah Tk
D0 OKEHIMICTEE L-S5A 20, FFP R PC BN EZE N5 = &
%, ZHICH LT, REHIMIZE Z22MHEME, ARMEREEREEOR L, b
LITHRHISEEZ B E 325 MTP IZ X D16, 372 b6 B0 & Jeiil) 72 FFP
RPCEEVDAITHL RN S D, —FH, ZO L5 Apliigisi, Al
DOREBGIZENDAHEMENH D Z 0 E . AMEiEZE S volume overload 732 &
DEEFERPGIZH SN EDRH D, L7 -> T, MTP B TX 508
I, FTo, HELETE AL, FFP:PC:RCC DGk En S ning
a5,

HHEFARAEE 3 : TPCC X° rFVIla]

HE O LM REEFC BT, Bl L7 IREE THRIRBRD 52 0nGA | PCC X
FVIla DEGENREN ThH -T2 OWMERH D, —FH, 2o O GIIEE R M
JEZ S &R TR bR ST, Lo T, KRERIMEEICB VT, PCC
R rFVIa ML TE 5008 9 0 OMRET 217 5, ZOBRITIL, HEERKRE2 T
By BT 47V 7 B2 &, PCC, rFVIIa id, AFIZEB W TRE MM
(ZFF D APEREE T D MERKBEN RN L ICOVWTO-ENLEL 2D,
PR AR 4 ¢ THUSIRTE

PLRISME 72 8T K A REHMER] T, FIH10 O ARG L 2R 7/
F OV K+ #E ARk 2228 L 3 2 & MEEE R E 20 2 T, thrombin-
thrombomodulin )&, MLE NS, KiEe S22 L LT, #ETTENE Z 5
ZENEMEN TS, Lo T, KEHMIEFNZ T 5 HikEEE (Fric B8
5OBMBIZ L D) OFMENRE SN TEY ., /MEHEE TIX, KB RCT IZ X
D ZDORNED RS SiTo, — 7, PRSI ke 284 i OB bR 2 ok AT EE
PE. PUBRIRIEOHR L E 725 b T 315V ABRITEHE 235787 5 alREME b FR i &
TV D, KREHIAEFNZ I W THAERIEIIHEIE TE 5008 9 2 OEHE, i
WRERHI ORI D723 V1351 E LTHEETH D,
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10. Clinical question (CQ) Y X b

HERKREL [0 7V /K (T 470 2 7o faidmes Lz sz v
F7F LT —h) ]

CQ I: REHMIEF~DZ VAT LT — ., 747V /7l ok
HITHERE S o0 2 E70, WkEBLs N Y T — X e Hunn?
HEARE 2 - T RE#Ih 72 h=2—/1 (MTP) |

CQ2: KM ER]Z%7 % massive transfusion protocol (MTP)| I HELE X 4125 7> 2
F72. FFP:PC:RCC D f G-thiZ En < 6 ?

HHE AR 3 : TPCC X° rFVIla]

CQ 3: KREWIMMEIEIZI VT PCC = rFVIIa DG IFHER I N D02

R AR 4 ¢ [HURIARIE )

CQ 4: REHMIEFNZ I\ CTHRMARIEITHELRE I 552

ZNEND CQIZHONWT, L ESFEL SME. PERE, £ Do 4 sEIIZ 53 1F T
SRR LTz, £70, ZThER O CQ IOV T OHESBRIEIY, — &7 %
DORNEIDREHE T H 2 & & Lz (BRICB W TR, =BT v 2D FEIKIC
B DRI, MOFE D clinical practices (ZFRVVEEEE 5.2 TV 5 A[REMEDR &
HTEEBELL),

20



11. A RTA VA
CQ I: REHMIEF~DZ VAT LT —h, 747V 7ok
FIIHEE I N 2002 72, BERE N Y A —EHiZ En 5nin?

[ 4R CQl KREHIMEF ~D 7 VA F LI ETF—h, 747V 4~
VBB ORI I NS0 F o, WIERE Y A —HiT R 5 v

N ?

1)

2)

Recommendation

MiE7 + 7V 77 AE<150 mg/dL K387 « 7V /72 IfE T,
HH i SO [F A O E =I5 (87 A L~UL: B), 4
72U A E ANV R B S 5 REHLBF I LT, 7407V 27
BHERAH LI VAT LT — F AW IEMEREZB 279
T EGLHESET D (HELREE (20), T 4 7Y IR o # I &
& LT, 50mg/ kg REZBHHES L, £/, 7V AT LI ET— D
PR E LT, 3-4mL/kg FRE A HEAE S 2 (HESEE : 20),

HH i, SO R AR L BEA I 2 BRVIZ, E7o, 74 7 U 2 7 o iRia s
R VAT VLT — hOREGEEREICIE, g7 7V ) FEEk
WIeI 7 « 7V 47 SR Viscoelastic device (fLIECKEEMEMA) 72 & D
Point-of-care (POC)7 A h&Z W= =% U 7 &5 HELE4 25 (HELE
1B ),

HELE ST D BARHY 72 R

e 70 Ui 287 S4B TR CId, B Al o % 5 EHE NS0 R e ] D (R SMIE
BRICEIA LT, @EOMKARDERL SN D, KRR K132k
KTT 20, herbvr ATHEIZREND2EmICH 51, —7,
T4 TV I DIRTNSAELT DT 4 7 U v pE AR E TR R o+
KERDRLT NI NS, 7407V 7 U AFEREOEEMEN R SN
T 5(2,3), FFP IZ X DHiFERE TR, ®BAIND T 7V J 7 Ak
MR F—=IZE DXL 2ENKREL, BHEINL AR E L EDORHIGDE
D, BRI TR T 4 7V ) AU REE RSS2 EREE L,
ZAUTHEE LT, 74 7V S UREMERKE 2 VAT L e T — MR
REDHTZVIZEEND 747V 2P vEREL ., VR N7 4270 7
Y OFNAHRETH H(3),

DBAVEL TN 2 x5 & LT2ffgE iR, 7 ¢ 7 U 7 7 U RRERA O TR
BEOANEZTTH DL H5054,5). AN T OMBERLE o 1k 525 1
T DRI G- & 3l L 7= 5E 03 K4y % (5D TER U (6-13), HLRTIX
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FRER 72 N & FEMR AR D = B F 0 A EZ LU, Dl & 4R T
MEFITRBNT, 747V 7 AN X 5 EFROMENRITH
H2NTIZZRWAY, H i &R0 7R i Bk i & DI R IT = 7 v 2 & 38
DTUVWDH(13), DRI ENEHEE I ZMRIEDOEH Y AZEETHDLZ LG,
BEE R 7R RA O Be 520k 5 et EHS NGRS D (14), L
LR, 7470 7 RMERA O 512 X > TilAe 2B E O AR
I e E WK TH D Z LRI TV A(13,15), —
DM A B T O KB I R TIPS R 1 b [FAR K 8 &
2570, BEEIK T L PrkEEK -2 3T R B TS RTRE 2R 0T R EURE
ML, KIRE L CEERIBFEEIE LD Z LI Eb vy, L
Mo T, BEBEEOKRK (7 K=y A KAy AfE, KR,
I/ MRER) 2 RIE L. & SIS E & OGRS g 2 %5 L T H il
ETE AW ANTODHI%O XS A ikfbEEICH L L, 7407V 27U
A7 VAT LT — AT 2 EREN G EEZ S
L5 (16),

DB E SR TR T, 74 7 U 7 URiFE#EEIC POC 7 A b
TR NI HG I T L ) R A AW B B, GGk D DORRERH
ek kPR bl U C L [RIFE I BA O HIZh SR A3 mn 2 & 3 ST
W5 (17-22), POC 7 A M &RVEMT 5 2 & Tl 72 W I & BT A2 A]
BELRD, ZOZ L7 47V ) F UARREDR#EAICE 4 5 AT hE
PERE, ED L < OAFFFET Viscoelastic device (IMIEAGHEMERE) 12
L DM T ¢ 7 U R A UV, AR B ORESCEHIE E B
TR o TWABMN, ARFLTIX Viscoelastic device D M 1E—¥ D ERAE R 12
ME-oTWAb=w, MiEFRFem 7 « 7V 7 iz W& BN E
EHL L, 74 7Y 7 B ERA O K G5 BEOREICIE,
T4 7V RERAOVNERE (g) =(BEZ47 ) 75l
(mg/dL)] ~[{&#RTD 7 4 7V J 7 B (mg/dL)])/100 x 0.07 x ([100—~~
k27 U > MiE]/100) x KE (kg)

V) FRIOIERMETR TH 5 2323), JEGNZ L 0 AMFFHRORE
foed 2 MR PUTER 2 D720 "WHR GRS T 47V 2 7 8% FiR

L. TOMRHEEITI) ZENEECTHD, 747V I FLDOX =7y
MEIZHELASNDN, 6~8g/ [MDEHAED T 47V ) /7 L EkERHA
i LT BRRBFZE e STV 5(6-9,24), F72. 200mg/dL Fif D
MAE7 0 7V 7 7 B ZHRC U CofR i Bk i 840 ool &3 i3 5
EVNH T HPIREN TV D H3(25,26), BUIR TlIf e % — 7 MED
HOMNTROWQRT), D=, 747V 7700 ) H—fE% 150 mg/dL
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3)

FREEICEE L, S0 mg/kg BREED T ¢ 7V ) 7 U PRfE8A, 7213 3-5
v 7 (3-4mL/kg) BEDZ VAT LT — b (AAEIL « fla7aEY:
E2REOIZ VAT LY ET— MR T ba—1E2S ]
http://yuketsu.jstmct.or.jp/wp-
content/uploads/2016/11/be64675762b20d703527¢c3d9al9ccac6.pdf) 7> & B ff
L, BEEZOILMRBUIE T2 7 4 7V 2 F U EOEREITH 2 &G
HHTHA9,

7 4 7V 7 R O R FE I EIEEH R I OV T, B RBRORE R
TERZBDTWVDLN, WMEOMETIT o RIEFEIZEL TRV
DR, B—Higkth e TH L b DONE L Wit bivic, &tlcz2 v K
BL7p T o B DAV HLRGRERGS RS 2 Pk dr S 72y (23,24), 2 1 2l
EERILFEIC L 558 3 HERRBR CTH o7z (24), FATHFROFERITK L
T, TS 2HETIE T 4 7V /&7 L s AN & % (R 510 o0 i 6
RPN b7ehoTz, L LR, REHMEEZX5% L
L 7= E BRI S hE sk 3R 7 > 2 AL i iR 13 AL E O FRE & i~
2k a— L OBl SICEREN R SN TER Y . A0 A E MEET D
XSS5 T v AERMPF-ND,

Practice points
BURTIE, 7 VA7 L7 — NI R A s A 2 v C
BePIEdd 2 2 LIZ Ko TORMEARRETH D728, BN O Al # A 2
WL D MEN D D, FHEHEIC X DIRMENRC, RE HIEIC K 2 k%
BYEOERNRITTREG B TE R0, FAICEE LTI A AR -
MR RFENMMER LT 7 VA7 Ly s — MERIT o ha— 1)
(http://yuketsu.jstmct.or.jp/wp-
content/uploads/2016/11/be64675762b20d703527¢3d9al9¢ccac6.pdf) & 2 fit =
720N 28), AB T gtk g 480mL (7 7 = L—3 &) 8HKIZ v
TR D s 23D 72 < 7o A O G 20E I OBLUR 5| [l
W O EBRS MAEC 240mL SA| AR 2 L b Z RSN
W, ZUFTLTET— NI, 747V S roftuch | ARIEmICE
FL72f#) X %3 % von Willebrand [K1<°%55 XII K+ 4 =R EICEHA L TV
DT LG, BEICIET 7Y T U IRMERA L F%E TR, Ll
BB DIBRILESEMERICRS T 227 VAT Ly T — Mo =7
YATIAR LTS (12,29),

L7eo T, Bh 0K a2 8T, 747U 27 CRMEREA S 50
X7 VAT VLT — 0L 5 707 ) ) S Ui FEE LTS
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MTL2ONEE LD, HohfEigme BT 280l H 5,
4) Summary of evidence
@ meta-analysis
Study | Study type Population Intervention | Comparator Outcomes
Gielen, | AXfHr. | DIBSMEIFRITEE %2 | N/A N/A Mmoo MiE = « 7V 2 7l &%
2014, R Uiz, i i &%, -0.40 (95%CI: -0.58, -0.18)
LT TY @ pooled correlation TREIFRMEMNFERD
FREELZak— b b, WHgomiE> 70 27y
WF9E E T ITBLEERTTE fill & A 8% i Bk, -0.28 (95%CI: -
% RGBT SEHT, 20 A 0.29, -0.16) ™ pooled correlation TR
FEOWNFRIL, AT RHERRD BN, 74TV TR
iz 47V )5 Mg WA 27V A BUH D £ 5 03 14 H
B & A% H 1 & oD B &% T 2D NG IEARE RN B R
HERHAE L 9 O ATIEH LN, 747V 7T
78, Witz oM > 4 EOH I BB R T 2,
7V AR L itk
H i, 2 oD B3 & B A
L7 16 W5t ChH -
7
@ RCT
Study Study type Population Intervention Comparator Outcomes
Rahe- RCT, ANLODHiZLE | 7oz I ok | ABRERRS | 78RR LT, 747
Meyer, single ET D M ET | 5% 5 ofl | BG5S iz T | 7 AR VT 24 FERRR
2013 center. (T RE R EIAR | HE2S 60~ | T & AR B | #aimE [k 13 (8-21) vs 2 (0
TS T E S | 250g DA | (n=32), QHNZ], ARMEREGM & [2 (2-5) vs.
N 18 Wb |2, 747V 0 (0-2) HNZ] IFAEITED o7z,
B, IR Fio, 747V 75 URECEA ML
ME5T2 BUAI AR X 7= BRERIA 1T 45%
(n=29) , & WZxtl, 772 RHETIE0%TH
Hooo& % D, 747V BB L DR
ROTEM # A VORI i BB R 23R S vz,
B2k
WEI, F
B E 8 g
(IQR: 6-9g)
Thol,
Rannuci, | RCT, N TR A | AL ODMiHIC | AR ERS | 78RR LT, 747
2015 single 90 mEMBAxDE | E L o | BEINTT | 5 REIREC R A 0 e G
center. FTHEENA, #HHE | ROTEM B3R | 5 & A B | S84 FEI0Kro -
D FIIER 2 | ICHS x| (n=58), lodds ratio (OR), 0.40 (0.19-
TEShiz 18 % | & [mdeian 4 0.84)], ffitkthmElx, 747V

24




P bEogds, | (3-6) gl BkE FUBIKIBEIC B W TCE BRI T L
Ehie747 7= (Median; 300 (200-400)mL vs.
g 5 355 (250-600)mL) .
ERET5
(n=58) ,
Bilecen, | RCT, NAVZAZ G| 72 I | AR BEE K| 7 eRBEICBELT, 747
2017 single Fiff GEBIMWRANA | 550 5 55 | 50mL H 7= v | /7 BKIRET 24 B O K L—
center. N2+ EHR | HILEN 60~ |2, 770 | VHILENAEEIZIET LA (690
i, HAEREMR | 250g OHBA | 2 g ZEM L | vs. 570 mL; -120mL) , it o[
fif, REREWIN | 12, 747V | BRI &G | FiiRAIEHE Median, SD) X
mE) WTFESI | VIR | ST T | 243 vs 4£7 B, RCC EH&EN
TeR N B FlaHkb53 % | R (n=60) ., | Ovs3+b HL T, 747V /7
(n=60) , #& RUEIEE D7 MEIA 278D T,
bR >
A7V T
fEIC &V ikE
Sh., FEfE
31lg Th »
7=,
© BEHIIE
Study Study type Population Intervention Comparator Outcomes
Ranucci, | B4, NLOMFMTAME | ek | iitgolke F | £PisREAEROMEY » 7
2016 single center. | fT3472 2,800 44 | L — HiML & L—oHImE | V7 AE R I,
DRENEF 235 | 281,000 28 1,000 R2: 0.043; (p = 0.001) THE /24
. BHEREEA | mL/12he SLE | mI/12he R | BIBIRA ®H o 72, Non-SB &
FERFOMIET 17 | ThoTz, ichotz, | SBEOMIET 47V /78
U 7B L% | Severe Non-severe (FRflE) X, 2hEh
Hif 7 & OBH# % | bleeding (SB) | bleeding 254mg/dL, 216mg/dL Toh -
Al L7z b 0, #E 131 44, (Non-SBEE | 7=, K7 4 7'V /7 Ui =
2669 4, 220mg/dL (I1f#% SB O T H}IA+
&72% OR 2.25(1.54-3.28)],
5) 5IHICHER
(1)  Ogawa S, Szlam F, Chen EP, et al. A comparative evaluation of
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[FER] CQl KREHMJEFI~DZ VAT LT —h, 747V )7
RO GIIHERE SN D002 =, EERG N U A — T Ehn 50nm?

1) Recommendation
HFERIR O K EHMEFICH LT VAT Ly ET—h, 7470 47
VIRMERAIR GIIAATHY . EOMEABREREIND (20),
MmiE7 ¢+ 7V 7 7 EEE 150-200mg/dL 73, 50 % A 7L LT#H
R3Nd (20),

2) HELEST D BARHY 72 fE w0
PERMEIRIZ I 1T D R EHIMN CIE, Ml &35/ NGl S o3 & vy 9 [
AR SN TBY M &L T TIXERT DI LR TX R,
WeoTHA RTA U TOERKEHM & 1%, A EHENIYIE Linis
W BT ERIERLETH D, Whbwwd [FERMEM I o R
B ST, ORISR AT DR RE T, WAL PRI, A
e | SRR IERRE , ok tH i 72 O REEE TH D | BilEE 2 BRI,
WIS RN Z DR AEZ THT 5 2 L BRREERIRETH D, BlED
ME TP O R A IR TITh TR D | v /XU —2+4 &
WX RV TS, Z< OERRKEHMNABEL TWDZ LIRS, 47
AR R B HE 0f COOMER LR U 72 PESR D T0% LA ik, FEAEA S 3 IR LIPSO
ZIEICESTEY | RUSOBILEDSFRHAEMOEHEICER DIHETH DT
W, HEARKISNIFE L 725, F-ERKEHLTIE, D EOH
M CEEEREENEAT D Z L b T TICMbBNL TS, 9 LIZER KR
HIZ LT, Z VAT LT —h, 747V 7 EiEsE o&k 5
DEIVEICONTRE LTz, 2 Hificxtd 27 0 70 2 7 R fE
FIHFEIC B4 BB E 2 it L7z RCT 1% 2 iR 5, Wikkels H D% i
IR VRS “HE MR T B AR REEBRI, BRS04 C oo Hifl & 500mL
VL b, EYIB oM E 1000mL LA EC, @A IEUEA 7= L7z 249 44
DY E 2R E LTIZ(), 77 8RE T 47V 7 EERA 2g &5
VEZ\ZEI D A TR G LT, B 6 £ Tolgim R4 M ER &
U CHRE U 7o, BIREEAMIE B (e i & failini & F o4&,
Hb<58g/dL. 4 ¢, 24 B, 7 B LIANOFRIMERELS (RCC) fanf & &
Lice 747V 77 U REDEGIERIT 20% T 7 7 B AR e ~FE5 faf R
0.95 [95% confidence interval CI: 0.58-1.54; P=0.88]1& H B2 Z Do
2o SHIZ, WTNORIKGHMEER &, AREEZRDRN->T2, Ll
PBE AR E DA X MEREER S L7 o 72, Collins B D % i g% 4 [A]
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HAER _HEHEMRT 7 2 A REERIT, 40 fiRs i &% 1000-1500mL D
fiw 3894 4412 LakBR OS2 fET L 72(2). Wi Th Y RIE NS T
X7 663 4D H B, MM FiE L thromboelastography @ Fibtem A5 73
15mm Kiifi L 72 o7 55 ZOWHREE 7 47V K URGERAE T TR
IR 2B F1) 7o, EEFHMEE L, il <72 RCC, miE, 7
VAT LT — b WMRFIOBNE Th T, 747V 7 VR
O &% 77 & AR L el U7 R i HAr 51X 0.72, P fEIX 0.45
THEZEZEEZRDRN-oT-, X HITH THEPTTIL, Fibtem AS 73> 12 mm
FIILMAET 0 7V 7 RS> 200mg/mL Tk, 747U T R
FIFNBE G- OFHEFRD o7z, LML, Zhb RCT DX A Fic

% 66

“pre-emptive treatment”, “early fibrinogen concentrate replacement” & & % X
I, TN DORBRDORGR L 72 > 1= BERITEE OREFEEZ 8 LT
WHERIKREHILICX T2 7 4 7 U 7 U RGERAIR G5 OF 0 %
AET 5 7o O DG G TIE AR UN(1,2), T OFEIKICIS T D R & f ikt
T5 RCT 27 PA T HZLOHL I ZWEES TR, mEICEEE K
FTRMETFT LTV A REHILFICRT2 27 V4T Lo er—h, 7470
)7 RRERBI OB G OEMMEEREF L7 RCT X, BEETHOELEZA
fFEL7RY,

—J7, BIEME T, ERHILCKT 27 0 7Y 5 U RRE A ORI
B 7 LLi L 72 PSR 2 A B 5, Matsunaga H DO TIE(3), RCC
WM L > CHOBESNEERTT 4 7Y 7 U FR G, i &
[ZIT 2T A B IVTUWRWAS, FFP Bl &2 A B 2R I R 2358 8 51T
Wo, 727 47V 7 ARG EE T FFP/RCC DX F A LI, &
DICMORRETTIX, 74 7V 2 7 UBEIE I X 2 kil i & O T (4) 72
EOFHMEEZRL TN D,

ISR, BEREZGDOE T, RBBEKRRT UV M LA THLHIELTHE
(ZBAT 2 R FS 24T o TSR A L 22 o 72, i &EIZBI LTI,
SEABFZRIL 2 A58 C(1,2), HM EOBRJERITFRD DTV, BlE
FFES 1 IFFECT3), I EOBREEAITFE O H AL TV R, o 2 5
22V T, M ARFSET RCC il OB 2 58D 72 W FER & 72 -
TBYVQG), BEMETIET 47V 77 BAIOFE T RCC il &0
D ERDTZE VI HEN 1 HEG), 2> b —/VRfE & g Ll ie 2o Hl
BENRENBD LN EHEINTWND LD 1 TR D LT, T A
WFSE CIEER K& IICxE 35 7 0 7 U 7 U BEI O 1k i gh R 13589
IR0 o, BN TR R MRS Sz, JAE G ICBEET 2 H5E
FG (i 7K FE D HEE BB TBLEF ST 1 R CHRIESE DI T 2589 72(3).
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3)

I VAT VLT — e T 407V T ORMEHAIE DR %
LR U 7245 Tl M I R O ZEIL7B O 72 v > 72(5),

—J7. REHIMZ TRT 2 EEE R R A E L ik U7 BLEATIENS 1 #ar
bib, FEHHM 1000-1500mL @ 356 il T, KEHIMEZ FHIT5
Thromboelastography @ Fibtem, M4E~7 ¢+ 7 U /7 7 YR FE % Lol U 72 F
FICIL, Fibtem B3 7 4 7V 2 FURE LV AHAERSWZ 2R LTI
(6), ZDWFFETIX, FibtemAS<10mm, 7 1 7 U /7 B <200mg/dL
(X, ki E TR, R IR TH, HDU(high-dependent unit)~® A
BEHIf, R & BE 5 Z LR ST,

L2 LEERMERICBIT 2 KEHMEFIZH LT, 2o 0FEELE &
\ZhEE R BRI G0 8 A I v T ERE L, EOAAEEZBRE LA
FFRIIAFAE L2\, BRI L D27 VAT Lo T —h, 747U )
TUIRRERAE G- 0F AR RE L mEG4H) TR, miET 7Y s
VIR 150 & 5L 200mg/mL BEGBIMEO X A I 7 LERA SN TH
HAEZRLTWDZ b, BEHBOXA I 70, 747V 25y
T 150~200mg/mL MHER SN D,

DT A KT A BT D HELE

747V 7B 100mg/dL Tl @HE A+ T, o= ET &
ARET DL 150mg/dL ZHER DIRESLEE S D, KD EWIREX
LV EEEELSESED, 747 S URRERER WD Z & T,
FOMHICHETRICT 4 7V 2 7 U REOMIENFIEE & 72 5, 30 -60 mg/kg
25T 5 (7).

PERF R EHIMOIMmEE « 77V 7 47 1%, 200mg/dL DL _E % #ERE
T CRERRZH-TICRMERREA], 7 0 7V 7 7 U 8A S REEGRS M
HEEETXETHDHO),

B IO R ER R EH M OE BT (EZ « 7V 2 7 PR 100
—150mg/dL 1%, [hMZGEDITITRTEDLEEZX D, S HIZmE7 17V
J 7 PR IE 300me/dL AT 4512 200mg/dL A 13 H L O Fifee & oo BEE
HoNDd, ERKERLOBEHE X, ME7 7V ) FUREE
200mg/dL LA EIZPRDORETHD(9),

Practice points

7 4 7V T P AN A B A IO SRS 5 (FFP) (2EE
THEHTHY, v NU=RREREREIROZ L fiisk TOMIC b1
LTWg, ERMRENLIZZ U=y 7 TORETLIRETHTLZ L0
TET, BEHSEROONL[ETH L, wHEELSENT 47V
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ST URMERANE, 9 LIcH A TOYAEAERENZ EnG, EHANE
BESND, £27 47V 7 RENEORMIL, MisxM TENRA LN
HORERNPH D ECTRMB»ND Z L E2BET DL, 747V )V
£ <200mg/dL T, 5L BESND, 7 VAT Lo BT — MIfk
TORBPBETHY | FFP L FFOEFHPMLELRDIZD, TTO
SyiiEt CREF TS 2 L ITBLFERM TIE ARV, Lo LR A FFP (1 bE
RTCHEL, BEROMGIXERLTWD Z EMD, JARRMEZIT-> T D
fiEx TIXEER KRR ICHEN T2 Z LI3BE S D,

4) Summary of evidence

@O RCT
Study Study type Population Intervention | Comparator Outcomes
Wikkelse, | PPH T O | EERHEE T4 7N | FTRAREE | EH% 6 BB OB o i BRI
2015 fibrinogen | 4% 249 ADWERE | 7B 123 | 121 f) T4 7Y R 25 B (203%) BLW
@ RCT NI{EAL S, | B AEPREIEIK | 7T 'AREE 26 B (21.5%) IZHE S
244 AN 6 BRIE | 747V /7 | BFWED | RV 27 0.95; 95%CI 0.58-1.54; P=
TOMMAERIS | 7 > B | BEEIZ X | 0.88)
B 2oy | 1X, 100mL | - THE X | Frfb sl 4T & 72 i/ M e 52 00 7= 985
THETho7T-, 7 | OWEKIC | L 7= o | HFiIxnkrot,
72 REE 121 1 WS- | N=119 T 47V T B OREE H i F(mL)
20 DT 4 X7 47V A2 1700 [1500 - 2000] 7
TV F AR 1700 [1400 - 2000], P=0.37
TR A o i o EE GRERSEM I 5% 4 R &
[ & 3 <) P=0.11
BhH I RCC i & DB (RERSEE 5-64 24 Ky
7o MET) P=035
RCC i o 3% (GRS 566 7 A LA
) P=0.88
1) 7 pre-emptive treatment” & H 5 X 92,
D RCT [T EEFEFEE 2 O L TV 5
BEXEHMICHT 27 070 7 B
BIFNE 5-OFIMEERIET D 72 D O
ATl
Collins, L gk 1R | Sy ieiRE 3 FibtemAS5 TR | 74TV A UBORNLEEY 7T v R
2017 HEME A | 1000-1500mL O | 23 15mm & b U 7 SRR i B kX 0.72, P A
M7 T | 153894 4ITKL | K& Ro 12045 THEEZROR o1, SHIZ
AR | RBROBERMEEZR | 72 55 40 B TR CIE, Fibtem A5 23> 12mm %7
ML, EWHRTH | iHrEE 7 WIsE > 4 7Y 7 PREE> 200mg/mL T
DEIENSBRSTE | 47V 5 AP A R ANG - 3 S B N Y )
72 6634D 5 G, | URAERLA PEIZFRD 2R - T2,
Hi 1 A3 R L L 7T R Fibtem AS 7% 12mm LA R F721% Clauss %
thromboelastograph | (ZfE/E% (2 IZ &% fibrinogen fE7S 2g/L LT DGE
y O FibtemAS 7% | & 0 £ 1F (Rl o of R, P, EERE & 7R o T AE
1Smm Kig L 2o | 72, W, WL T 0 7Y S i A

72 55 & OWRERE

HGEEFHETORVEMICH > 7225, FEH
BHOWFE Lo L v AEEZR

77,
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1)  “early fibrinogen concentrate
replacement” & &5 &L 512, T H RCT
VRERE P 5 A& OF R L T 5 R R i
ZXT D7 4 7Y T A RS0
B & RRRIET 5 7= 8 Ok St Tl /e
W (HEEREREEEEZ LT 0 7Y
TAENR 2 gL G0 T K IERRE
DEEIE, FRBR L)

@ BT
Study Study type | Population Intervention Comparator | Outcomes
Collins, prospectiv | PEFFEA RCC:FFP:PC | 7 VA7 L | Fibtem AS 7% 10mm Kt T 5 Z & I1EHH
2014 e T 6187 FRIER ET— b | MORKEICBISE LTV 2, (median [95%
maltivaria | DM - (RCC) CI], 127 [44-210] vs 65 [59-71] 43;P
te analysis | 72, 449 A IZ. POC = .018) high-dependency unit ~D ] A
(7%) AT TIZHESNT Belz b BE#E LTz, (23.5[18.4-28.5]
FEHEA T L ~EZ e vs 10.8 [9.7-11.8] W)
356 Nk v (Hb) > At 8 AL EIZ B LB (red
(79%) 3%gk | 79g/L &=HE cell concentrates [RCCs]+fresh frozen
SN, 9NF | FFTD LD plasma [FFP] + platelets) O~ 4 7'V J 4
T BEHY | I X v & fibtem A5 D H L EIE FEIIAIE
Tholeiedbr | 7=, RCC, IQR) ZNZh21(1834) gL & 12
sEntz, B RE RS M (7-17) mm, REFEL 2o mRE TIEE
5% (FFP) . NFN 393245 & 19(17-23)TH -
bSEQO ) 7
F I L BN TIE, Fibtem 1% 2500mL % A
7 — b D 2% HifL~OMST L= FHIK - CTh - 7=
I IRFfE] % (95%(EFEIXHI[CI]. 0.85[0.77-0.95]) ©
WE SN
H HH 1fn s &
Bl YRS
L7,
Matsunaga, | & AME | 1374 TRV 752 Vet FFP & 5.0 | &, £FROFER R, \EiER
2017 Blgtse | ERHMIC LD | ERTHR | A (407 | (RCCI8 L. L& VB L U7 HERH L
fibrinogen | FEJE Bk [ [ FEL LT VU8 | #R) | RCCI0 BALLL T &2 M8 L L2
150mg/dl | fibrinogen fii FFP (ZH0 % Hh- 4 | AR R RIEEC OB R DO WL T
PUFOfE | 150mg/dl LT | TZ 4 7Y 7 b, HILEICHEEEZRD R -T2,
Bk | RO | 2 — R Wi LB Y, SROREF i, EAERE
% FFP @ e B A ¢ (RCCI8 BfTLL E& 038 & U 7= fEf bt
IR DIRHE Hlf, fE i) . RCC10 AL N & MEE & Lz
& FFP+ FA L7243 AT IGAE B FEE C OB O WA T
747 AL 3g T %, RCC Hilfl EIZ A EEEZFBOLN-
IR bolz, 7 72
e AN 747V )= EIROFEF L CliX, FFP/RCC DI
BRiEY A% BEERDIZ,
DL Z 15 53121 EAEAE (RCC18 HAILL &ML Lz
P HEL, * RERSIELES) . RCC10 BN DL T 2 B8 &
73 150mg / L 7 A e R RIEE C o FEf bl T
dl KD FFP $¢5#: & FFP/RCC ICH B %70
HiE. &5 7o
I23g &b L RCC18 B E& Al L7 ESERE T
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[4M5] CQ-1 KEHIMEFI~DZ VAT LT —h, 747V )7
RN OB GITHERE S N D02 F7, kBt NV T—EIZ ENn < 50 ?

1) Recommendation
MmAE7 470 25 <150 mg/dL % FF 9 MBI L 5 REMIMEEZ TR L
T, Z2VFFLIET— HDEWNET 4 7V 7 BRI A2 53 %
ZLEGEHHEET D 20), 2L, T4 TV T UERRRANISMEIZ &
%R 0 7V 2 7 U IEBE T D RRES LR, 7 VAT
LY BT — MIFfRDOENFEFNC L > TORMEAFRETH 720, Ji
BARHEE R Z L TR ZENLETH D,

2) HEEEST D BARHY IR AR

KeEizrE 2 MERE T, 7407V 77BN b o &6 RICIK
TT5(0), LT, 747V 270F “Lomnh & Lz Bak=
clot firmness D72 OEEREEEK T ThH H(2), Lol HIEIMEES
DT 4TV TR EESCHRORZ I VDT DD TIERL, HME
ICRE D B TUHEIC LV EEAE SN2 T T AI Tk, 74TV )P E
D OOIREINBEES 2 AREMENH H(3-5), T HD I LG, BHIES:
BREICRT 2R8NSO D7 07 ) 7 U REEOA AES IR S
NTNW5, BkZFLE LT, 8MKT7 1«70 7V IEDHIED T8
W27 47V 77 BRI W DR N S, KERHEETIEEIZZ Y
F 7T — MMER S, BEZBRSBEKMNTITEICTZ 7Y 275
EHERAN AL TV,

MEBEIZBWTIE, KEHMLS 2 WIEKERINZ E3 5 2 & AR
TN THHOITANTIE, BEE R OMFED D OBERL & i8Rk E D 7= D+
DIHREMFRFT L2 L TE RV, 207D, KCQIZHBWTIE, HIE
IMERE EZxG (P) & LTz, SMAERIR (1,0 1X, 27U A7 Loesr
—rHDLNNET 4 7Y TR RAR G OFRELY TN TR E L, 28
H (721230 H) FECHED D WVIFFENE T EL FEFMEE & L, @il
VR ICU MHAE B4R, AR ZERRIE RS X OVidas b B384 & BRI E B
L7z,

JIVF TV ET— hOEGHFICEH L TEH I3 >O5m3IE T
RTHEMIETHY . HRICKEHMEZZE L TORWIMEREENREG
TW5%, £7-, MATTERs I /221 X IAME BB E 2 xf 5 & L 7= BIERAF 92 C
BHo712(6-8)s S HITMANZ VAT LI BT — MEM TRV S &
0. WARIEEEER DD . TRTUTELAN R NSA T AU R 70385 & f
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WrlLiz, 7 VA7 VLI ET— oKL LRI T OB 2R L2 #1E
WFSEIE 18R (MATTERsILAfFSE) DA TH Y (8), B A =2 72 L HAH%EEA
v A% 0.61 (0.40-0.94) Th - 7=, > 2 R OMFE TIIBhE M2 7 D7,
FE—BMEERDZEG6, 7)), WLEECEL CERASNEZRLD
MATTERs I #F5E DA THY N AFZ VAT LI ET—REEBIT T
FFVABRIZOVTHRFTEINTE Y | WA RIEEHERS L OV 7 2
VR RO, 7 VATV ET— MRERICBIT 2l EENS
MoT=D, HFEANA T ATHoT2Z EDRNREIND,

T4 7V 7 R ERAR S B L CERA SN SRR SCIE. A
75 Thromboelastography (TEG)IZ L 5 7'm h a—/LdD—E & L TOMET
b, T oy EAEKREA L OMBEDEIC L DM AEBRE L
MG ENTNTO-11), 7 4 7V 7 B RIA B O L KA
VULV ARN)T—=EZNED1RETTHDH9), 2D ENHACQITK
U CRA 72 IEEBNEN S D Ll L=, £/, T T ORMSTUTIEA 723
AT AV AT BB, 747V 7 U RRERAR 5L DT RA~D
ARMEFIL, 74 7V 27 IR RAI MBI F LT e hr e
AR L FFP 2 MA T2 BED TH 7o, 747V 2 7 Bl
BRIZBWTHEROFERR T 2RO TWD, Wil E &, ICU #E
A%, MARZERFERAEOFTMICELTH KA Y LA MY F—2HF2E0
HBERR & 720 | AR IEEPEE L XA T AV RT3 D HODOREM D
IS TRMho T,

WM EEICE L TR, 2 VAT Ly ETF— RBLIONT 7Y 2
TEAERIA) 2 34N U 7= B S 1 i d 203, B CIEERA 72N A 7 A&
URA 7030 LNBRZRT SO TIEARVNS, 10),  [FIFE R [E]56E 5
R L7 BB EDS L RO b D, RA 72 A T A Y R L IEE N
EETHHETHDL DD, 74TV )7 UBEMERAIE 7o b ey
A RERERA 2 A A b TR G L7ZREX FFP B cR G L72it &
b U CoR i Rl i, 4 [F138F C = 72 FIE 23 @0 (29% vs 3%, P<0.0001),
ICU M1E BT ZE I O IE—EMENELTH Y . —ED R TT 2 &
M TX 72D o72(10), IMARZERIER L OEabEES OO VW TIX, 74
TV T URERA B LT BB RS LR, 77 S
TEAE LA B 5 CIIRas R 2R AR K OLIRB A 2R AERNEHRICH
W DD, IMARFERRIE A X MEEFIGITEZN R0 >7209), WT T H
RAN T2 NNAT AV A7 BRBO BV, —EDRMEZRT T LIFTTERY,

VATIT A4 7 L E a— RS MERZIC, Hill) 27 v
[ B AR D EIEIMERE R L LT, 747U U RRERA &
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Hls & U 72 B IR 1 IR Al (n=44) & FFP (n=50) % Lb#id 2 ¥ —jiE
FIZ XD RCT 23 ST 5 (12), AWFZED EEFEMIEE CTh 5 ICU
ABEHFIZIB T D 2 ER AT AEEZ T2V OD, 747V )7
>R B Aty & U 7 G IR - PR e AT L D R ] B O A gk
I LD rescue therapy DMLEMER TR 5 ThH D Z & 55 (FFP: 23
[52%] vs 7 4 7 U J %7 1 2[4%)]; odds ratio [OR] 25.34 [95% CI 5.47-
240.03], p<0.0001), WFZEILREINCHIE LTz, 7z, 7147V J
7R G X D ERRLSLEEORD b RSN TV, SME
BECBT2EEREOAVIIEZEE LTCOEHE T 7V /7 IR
B 522 Trev, FESMEMERREIZ 31T 2 BT i & PREF A Y R 7 73
150-200mg/dL LL FCEWZ & (2,13-17), Z VAT Ly BT —h, 7
747 T U RAERAIR G HEEE L LT 150-200mg/dL 23 R S 4L T
% (18),
DT A KT A BT HHELE

ZNET, 747V 7 HIREIZE LT, 100mg/dL LA 4 #ERfd
5 EOHETEN R ENTE 22309, 20), FOHTA KT 4 TiE 150-
200mg/dL DL FCTH 7 47U 7 BANC X DA/ H#HE STV D
(18), 7272 L, AR D X 512, SMBIEGNZ 1T 2 B 7o iRILIZ F 5 < HELE
T2 < FRMEMIRTRIC IS 2 I B i O &-0F 23 150-200mg/dL LA
TTEWEDRINSDFRETH Y (2,13-17). LFO LI ERTW
% (18),
(heYARETARNA NI —IZLDT7 4070 7 P UBHEIRTH 50T
Mg ¢+ 70 2 75 <1.520g/1 2% 5 REH MBI TIZ, 747V 2 7w
BEAERA D DT VAT Lo T — MRS 2 HEE 5 (10), ) 8L
£, MBI D EE ORI E M ARBRAETH TH Y (21-23), Zh b
DFERIZ L D HERDOETENAE T L FREMENR & 5,

3) Summary of evidence

@ RCT
Study Study type Population Intervention | Comparator Outcomes

Innerhofer, | EMEF%IZ | 18 WD 80 ik E | [FibA10] < FEEFHMEEE TH D ICU ARz 5
2017 BIF5H7 | TOISS>15 Ol | 9mm T, ZlfGEEICIARET RN OD, 7
VELME | BAMETKRERM | 747 s 4 7V T R A 0 & U T B

e AR TR W T IR T B 2 R B8 R e

(paralle | &, ROTEM T, | #l (15_mL/kg) F#|Z XL % rescue therapy DMLEMEK T2

l-group, 10-min value of | (50mg/kg =44 O THDZ EBEFEFP: 23 [52%] vs

open- fibrinogen ). [ExCT] > 747V 7 2[4%]; OR 25.34 [95%

label) polymerisation 90s T/'1 CI 5.47-240.03], p<0.0001), HF7EILFiH
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[FibA10] < 9mm, | hr 2 E WHIE ST ST, Elo, 747V S
coagulation time | A IREH VPR RAN B B2 K B A R e B
of ExTEM assay | (PCC, DWW HRENTWD, KEGI I 75
[ExCT] > 90s T | 20U/kg) 7IERNL, FFP BECHEICRETH o7,
EFRINDIMEIZ | [n = 50, (13 [30%] vs 6 [12%]; OR 3- 04 [0- 95-10
LD EEE R A | FERE T o - 87], p=0.042)
S 72 B DRI TV T
RANX, 50
JiE il
(100%) #%¢
5 & h =
23, PCC A3
BEINT-
Dix. 8 IE
%1 (16%) D
BT H o
7=
@ BT
Study Study type Population Intervention Comparator Outcomes
Wafausade, | % AW X B2 16l by | 747V 7B | 70TV KB LI BREST
2012 (Ao LY 2 | ©ISS=16 | figfiAlfEm (FC b= DO ISS 1TEhZ
cVERHWE=T7 47 T, ICUA | #) FIFEAE . 387.6 (FCH#) .
U T RRERANS | BEE TR GEFCHE) | 371 GEFCHE) Tho
BE9 % JiE 5 e HEAF I Bk .2 1 matched 7o SERIAR I BRI £
7%) BAr LA 22 pair aalysis | I£. FC#f 12.8, #E FC
L727, (294 ~7) B 11.8 BALCEIT AR D
TASH % = >7z, MARFERNEIX FC
7 9 Rl E HD 6.8%THRAEL, I
D HEHE 1690 FCHETIZ 34 CThoTz
AN (47 (P=0.06) . Zl#E#A
VTR 2OV TIL, FCHT
e A2 5 FEFCHLID LE L
543 N\) LTV (61.2% vs
49.0%, P=0.003) , 3%k
BEt% 6 BEfR] D FET 21T
FC#t (10.5%) 133k
FCH#: (16.7%) LV b
K< (P=003) . %1
ETOVYHEIIRE
AR L7z (7.5 vs 4.7,
P=0.006) , EFEFEL=R
[ZOWTIE, WEEMT
o7z (28.6%
vs 25.5%, P=0.40) ,
Morrison, % A1 & B NATO ©4 | 7 VA7 L5 | Cryo & TXA | ¥ ISS X, Cryo #f
2013 (MATTERs I HLry2r | — MEH (Cryo) | ¥E-SH (28) & TXA+Cryo
study) UnHT— FRIT N TRFY | o Tz (26) 73, TXA Bt
X, 7 LlE (TXA) 238 | & (758 A) (23) I LB
TH=AH HaIhi-BE (21.2) LYV HHEI
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IR D (TXA DX : 148 mho7s (P<0.001) .
(N E e A. Cryo D% 168 -, TXA+Cryo
7% I i . A. TXA+Cryo : B (11.6%) 23, TXA
1HALLE | 258 A) #t (18.2%) . Cryo #f
ot A By '3 (21.4%) . FHHEKEHE
HME BE (23.6%) £ b LR
-7z, TXA & Cryo i%
& HITNL LT R
T &BdE L Tz
(TXA #+ v Xtk ; 0.61,
95% EFIX[H] : 0.42-
0.89, P=0.01, Cryo #
v X ;5 0.61, 0.40-
0.94, P=0.02) ., TXA
& Cryo IZH B /2R AAE
AITRDNE DD,
R 5ET LTl &
DB HRRT & s L
TWe (Fy Xt
0.34, 0.20-0.58,
P<0.001) .
Schochl, % Al & BIEHFTE. 18 %75 70 | TEM CTHEEIRY | FFP OA&% | LA+ Ic FFP &
2011 TA4T7 VTR | KETO EROIYG, FC | #£5 LT (‘F#18835.5) T
By (FC) L PCC | ISS=16, 3k | L PCC&&ET | P4 | &, 6 HAL (Hhifi)
MW BEfs base L27m bhan F | HLYx b ® FFP 3% 5- & TV
Thromboerastometry | excess=-2 —ARUT O | VF—4% 7=, FC+PCC &t (P
(TEM) 44 FiEM | mmol/L ™4 | 3% (FFP #f : 1SS35.2) Tix, FCé6g
#ik (FC-PCC Bf - GaE 601 JEH) & PCC1200 Hfr (&%
80 JE ) JEER - DU IR WCHRE) REE S
AIS=3, FH 7o R ER G [R18ER
HRSEED iZ. FC+PCC 7% FFP
AIS<5) BEL L CHEICE
Motz (29% vs 3%,
P<0.001) . i/
mhiER G, [FEEIC FC-
PCCHTHEIZR -
7= (91% vs 56%,
P<0.001) , FECHICE
U TIEmERIC 2 2R
OIRINoT
(FC+PCC:7.5%,
FFP:10%, P=0.69) .
4) 5 H3CER
(1) Fries D, Martini WZ. Role of fibrinogen in trauma-induced coagulopathy.
Br J Anaesth 2010; 105: 116-21.
(2) Charbit B, Mandelbrot L, Samain E, et al. The decrease of fibrinogen is
an early predictor of the severity of postpartum hemorrhage. J Thromb
Haemost 2007; 5: 266-73.
(3) Aoki N, Harpel PC. Inhibitors of the fibrinolytic enzyme system. Semin
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[ZofoEEk] CQ-1 KEHMEF ~D 7 VAT L r—h, 747V /7
ViBMERFI OB BT I NS F o, IERE Y A —fHiT R 5 v

N ?

1) Recommendation
DRI AE SR, IME . BERISA O Z OO BGREIRICBW T 4 7V
FUBBIOE A ERLET S (20), REEGRICOVWTIZET AN
RRELTWDL Z ErbifmathiEd 5, 27V A 7L v 75— hofF At
IZOWT b [ARRICHE R 2 AR T 5,

2) HELEC D BARKY 72 fE R0
B CODLREOEMBIFICB T D7 07V 7 BB O E ST
ELTE, 720 o KEHMIZERLZGEAICOABEIND Z L1
<. B L OEHIN 2B ENTHTH LA RENRH Y, =T 2k
K& LTRHMId 2 BN H D, —T7, MRIER EDFEERP &R
SNDHBENHY ., ADT T M ABHE S NRIT TR B0, ARIH
TILDEME AR, SME, FERLIAOZ OO FEREICB W T U A
T T— M T4 7V T URAIOEAPHERTE 50 E I F
7o, RSN DGAITIE, KEEGEITENS GWNERFTTHZ L&
L7, LAL2RDE ZofEEk Tl X < §Hli &7z RCT 0% h) & BLELAT
ZEIFIR L TEL 720,

[ZOfh) OFEIKICBWNT, 7407V ) FUiEfg L 7 78R E 2k
B L72 RCT BWEAEL, NHICT 4 70 /7 U BERAIN & S S -5
AoimE, HiLEREIMRN SN TS, ZhbE 747 )7k
MRA NG SN2 ONDOBIEME L DY T TV ADHKE
AT o 70, SE MBI R B & k5 & L7z RCT(1) TIRIERFIEI T 72
WH DD TFRAEINZ 30 mgkg OG- 21T 7o Ml B & I1X 0.8 ALK
1.06 AL CHEZEIT 2o Tz, HIIMEIZ DWW T 976 mL % 1100 mL T
Wi 72 BT DL 747V ) F U REGRETIRT LTz, RIBMEE
BB 20 B & %6t 5: & L= RCT(QQ) Tl k&% 1:1 »E[E T HES TH
VN, 30% AR & Ze o T2 REIZ 10 Bllcxt L7« 77U 7 L iRk A o e 5
(45mg/kg) 177 (FZ7BAXR), MMLEEILT 7V 7o
510 B9 2 Bl CHEIMAS MBS > 7223, 7T 2R EERETIE 10 419 8 4
T A2 LB L Uiz, FEIAMEL T 66 510> RCT (3) TiX HES & L < 1%
Gelatin & 5 21T o =JEBRETT 4 7V ) F U BEAENIEFEITHA
(ROTEM (2 L 0 #5) L7-JERIT 30 mgkg D5 %47 -7, ROTEM
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DIRFA—=RELLTDaT I, emE, 7470 7 EEI
HES/Gelatin & 5- 217 o 725 TIIRRIZEEME T L TW e @iE 7 ¢+ 77U
D BB U NIRRT 13 B, XIRBEST O Bl THhoTm, £
%EVHE%\wnﬁ%Jxl%mﬁé%WEﬁﬁ?ﬁbewto@
3 ROTEM TA7-EEM., e U EEADSF~—h—I2 3 FETHE
BRAY /=Y

WINZBLEM I 2 et LT, Bkx ZRERIRIRTEIZ T 5 223 il OBLEASE
:i%f[@ﬂﬁfﬁ@k747)/7/ﬁ%%ﬁ#kimmm i3k L
A biiz4), il &R RE2.0L, 7 ¢« 7V /7 R gfi 145 mg/kg
TR ARSI, 7 4 7V 7 7 U RAERA Ok 21X Pl g,
FFP I2 X257 47V ) 50 OB 5EITHRME 8¢ THY, 747V /77
/%ﬁi%Tﬁ 219 mg/dL [ZHIIN L7z, ZEr Y AT 1 v 7 BElfRESHT

X, WBERO T 4TV ) ANEITEGTRICHER RV AR T- Lo T,
%%ﬁ%ﬂﬁﬁ@ﬁ%%%ﬁ%@ﬁ%ﬁ%@fﬁ%%ﬁ%ﬁ@@@t
DIZHBNRIENLE Th o T2 BERIL T 7V 7 7 VIR 170 mg/dL,
ZNUSDEEREIT 237 mg/dL (FEZEHY) Thole, 747V 7
VIREE ST 200 mg/dL XV ARWIGA O R BEE N IAE D 4 XX
10.02 & STz, KEAREAEEZ W= R ITFRE EE 190 Bili%t4
HBEMIETII TR « 7 U /2 &7 D3 200 mg/dL LA F OFETIE TR
@ RCC Wl &£75 200 mg/dL Z M 2 H2HEL VN L7 (3 BALLK) 2 Hifr)
(6)o

U box e v ZBIRORE 217> T, [ZOfth) Oz 5~
4 7V T BN D Rl TERENZOW IR 72 035% 0 | TEG 72 &
DOREEICIESSHERNPETH D AHEELRH D03, 2N HIZIFAS %D
REITNETH D,

—J5. TZofth) OfEHRIcs T, 747V P BERGBO R Y H—
xR EHBEOBE S E Lo T 234 < BB 6)IC DL,
DM, 200 mg/dL @ N U H—EEWET DT ET UV ARRE L
TWb, BFOEZAHARTITOILTWD 1150mg/dL] L ETH S &
IBNRTET AT E LW E B s,

747V RFI OO EREG L L LR ERENRE S
AN, KB E Lo T U A BED S 5, RCTIZBWT, HEHES %
R LIOERIEIE T < e <L BHlC 43 TidZe vy, — BT DN <
OB NT, 747U 27 URANT R AR ZERRSE (VTE) ZHNS
Hheholz @i IhTnd,
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2) Summary of evidence

@ RCT
Study Study type Population Intervention Comparator Outcomes
Najafi, pilotstudy | SE & BEHE | 747V 7 | 7 47V /| Bl bEET 0.8 ALK 1.06 AL THE
2014 [ N I 5 %) Vg vl T BB IE | T ot
RCT (TR 30 | #5 HAIIL B DU T 976 mL %f 1100 mL TR
mg/kg £¢55) BRTFE2EETHE 747V 2 5o E
HETIERT LTV,
MmiRFEREIL, tRE 7470 7 7o
HTEITRWN,
Fenger- RCT WIEGHIBERE | 747V 4% | 7Z®AE | Thromboelastography T > maximum clot
Eriksen, Ex vivo | YIERI U R A 5 firmness (MCF) % primary endpoint ,
2009 trial (RME%E 1 HES30%#7fR ¢ MCF 1&g Lz, 7«
1 T HES THfi TV UREITIR T L7 MCF X B5 L
V. 30% AR 7
Lo T4 7V S 10 Bl 2 Gl A
10 Bl 17 W ST, 772 REGRETIE 10 41
U W8 B CHaMm A N E L LT,
$4F) 45 mg/kg FEAE AN T I S RE L b e v BV A
&5 W BT 2 o T2,
Mittermayr, | RCT IR T HES 6-8, | Ringer ROTEM DO/NRXF A —H L L TCDaT 7
2007 mER, | Gelatin ~ 8-11 | solution 13- | /b, MAEIREE, 7 4 7'V ) 7 EE X HES
BB 5 9D mL/kg/h, 15mL/kg/h & Gelatin THRIZHEAEL T L7z, MR
AT %t HES 7> Gelatin ERTOLDRMET + 7V ) 5o aiks
KA % 5. CROTEM U 7= BN iREE < 13 B, xRk o, ~7
fibrinogen TT74 7Y 47U G RE R # 5 C FIBTEM-
K5 0% g EE NI MCF > 7 mm, total clot strength > 45 mm 73
o WIS L MEFFC & 7o, BEREA 7 VIL VIIL IX OJEME
£ T W SBE R CIX T, ROTEM "G 72 R[]
30mg/kg $5- M. b B VEADS T~ — I —IZ 3B
(FIBTEM-MCF TEIE RN T,
of<7mm 725
OV i IR B H
mz<, 747
DR/ E T
)
@ BEHS
Study Study type | Population Intervention Comparator Outcomes
Weiss, Zhigkdt | ERICEDS | AdkHfick | NA HmEHRE20L, 74 7Y 5 R
2011 FaimE | 9, alm | 956747 JE LA 145 mg/kg TIHRIRN ADBHAA &
BBHIE | T4 TV | TR . T4 7V 7 RRRRA O R
TURRERAD | RS, BRER Hufii 4g.  FFPICL D747V )4y
NEHENT | EOHET DOFERIITHRME 8g THY, 747V
mE, (K | FFPHAVS 5 LU TR T I 219 mg/dL (2B
Ff. IR | ATn D, M7z, ZEH VAT (v 7 BRHSHT
i, HERSE (H i & g X, WRIERO 7 7Y P UEITERE
R EOFMS | E20L, 7« WHBRIVAIJRTLo7, (&5
69%. MG | T TR %, B5 24 RN T, ERENn
F28%, MM | FEHILE 145
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WHIMZ2 D | mg/kg TR p=0047,p=0.032 TH-7=) ,
A& i I ADIBHER)
3%) ., n=223 AR FERIE 13K 3% 1A BT,
Adelmann, | B &8 | ddiesplic | INBEEZEANMm | T4 | IFREZENIIIED 72 DI/ EIITRER DS 4
2014 298 B A | o024k | BE (= WChoTBHEZXT 47V )75 R
BABE 1T BHAOTEFE S | 283) 170 mg/dL, Z LSO BFE X 237 mg/dL
WCTH oM THAEHY p=003), 747V 7
H (n=7) VLUV B4 200 mg/dL LY RV
B OMBIEEZENMAED A~ X%
10.02(CI: 1.19-84.40, P%0.03) T > 7=,
BEE S XL (R RIS 2T R0 o T,
Costa, #“AME | REIRRAE | N/A N/A Fifiai 7 4 7V 7 B 200 mg/dL LA
2014 BEEIZE | 2RV RFT T O TIEFHh o RCC i &5 200
PERF AR RS mg/dL Z 2 DEEL N L7 (3 HAL
<. xf 2 AL
tranexamic Fifiai 7 4« 7V /7 B 200 mg/dL LA
acid 235 & N OBETIEFIRH ORiin & M FE L L7z
LT IEB A3 KT S 7= BEN 200 mg/dL LT &8 2 58
£, i~ XoF <ot [84 (18%) %I 45
Tty 9 il (35%) ] .
12g/d L TH FIHFETZ 0 77V 7 & D8 200 mg/dL LA
$ LT IER, TORTIIBHGE Y 7V ) 7Rk
(n =190) 100 mg/dL 1T T L 726511 24 {51
(39%) T. TFIfFAi 200 mg/dL %8z
LD TH (6.5%) kW Zirot,
3) 5IHTHER

(1) Najafi A, Shariat Moharari R, Orandi AA, et al. Prophylactic administration

2)

€)

(4)

()

of fibrinogen concentrate in perioperative period of total hip arthroplasty: a
randomized clinical trial study. Acta Med Iran 2014; 52: 804-810.
Fenger-Eriksen C, Jensen TM, Kristensen BS, et al, Fibrinogen substitution
improves whole blood clot firmness after dilution with hydroxyethyl starch
in bleeding patients undergoing radical cystectomy: a randomized, placebo-
controlled clinical trial. ] Thromb Haemost 2009; 7: 795-802.

Mittermayr M., Streif W., Haas T., et al. Hemostatic changes after crystalloid
or colloid fluid administration during major orthopedic surgery: the role of
fibrinogen administration. Anesth Analg 2007; 105: 905-917.

Weiss G, Lison S, Glaser M, et al. Observational study of fibrinogen
concentrate in massive hemorrhage: evaluation of a multicenter register.
Blood Coagul Fibrinolysis 2011; 22: 727-734.

Adelmann D, Klaus DA, Illievich UM, et al. Fibrinogen but not factor XIII
deficiency is associated with bleeding after craniotomy. Br J Anaesth 2014;
113: 628-633.
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(6) Costa M, Dalmau A, Sabate A, et al. Low plasma fibrinogen levels and
blood product transfusion in liver transplantation. Minerva Anestesiol 2014;
80: 568-573.
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CQ2: KEHMIERFIZXF I 5 massive transfusion protocol (MTP) I HELE X5
7r? £72, FFP:PCRCC DK GHIZEN S B ?

[4ME] CQ2  KREH MIERIIZ 3T % massive transfusion protocol (MTP) (X HELE X
ND0? FT=, FFP:PC:RCC D&% G- HiE < H e

1)

2)

Recommendation

REWMAEST D2 LN TRINDIMEBE I LT, KREHML 7= &
a— L EHWDL Z EEBRHEET D (10),

REW M A TSN D EEOHINARIZB N T, RIS RAO®R L
BANZEE & U CRTEBR T« R SRA « JRIMERAS 1:1:1 &725 2
EaHIEE L, A< &b REEGRS AE « i/ RS - AR i Bk G
He=1:1:2 ZMERF T & 2 &0 I REEGR A | i/ MR RA 2 535
L HERET S (10),

HELE S D BAREY 72 R

B i A et Gk 28 45 6 H —#tkiT) Tk, IFD X 51
SOl AU TN I oo LSk U C L R BR IR &S %9 A H I & oo El
A ERRFT RIS T T, JRANE LTLLTO X 9 220 i L 0 sHild
% FEER MR LA E oo K& i (24 FEE LANIZ 100% LA ) B SC0E 100mL/
UL Eo2GE I A9 5 K 5 Ae S ReIcE, EBEE R oM MR B ORI
X 2 HifnAgE ) (AR O REE R E & f/ M) A 2 D ATREMEN B D
DT, EEE RS IR O R A E B O IR RS 72 B i ) 2 S & 12 L ¢,
B AR I MORIEIR OG- S BIET 57, D7D HHYEDOK
BRI TO R, FrEsss I MR RSN BB I D
b, LinL, AMERE CIIZEZ RN OHEBESCHRORIZ LS
IRVNEEEIRRE A1 D 7o, TS O+ 7l I K 1 O FE O EE
P& ZF DOERIRWE R RB SN TWD, KREHIMIC X 5 AarEHEE,
ARMEEEEFEE O IR, & L <IXRMIMGEL By & 3 2 KEHm 7 = k
22—/ (MTP) ([ZX DR, T 7ebb, B 5 O JeiHl i 7 Frdt sk
B, M IMREAIE G Z T 2 FREMEN H 5, MTP 1%, FANIEE L
7B oy EE ARSI T ) LA RREE L, KREHMZMHED
TR L Tl TR R 2 E T 20 THh Y | FEERK T,
gy ifn, S & i B A OHE OFIERI S O T, & HIZiF= A FOIK
WOAERF S N5, — MR &R G2 L 5 2MEMFEESC volume overload
REOHEEEENERLIND AREMENRDH D, Lizh > T, MTP BHERET
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XHMEI M, Flo, HERERIN DAL, FFP:PC:RCC D e % 5- Lt
TENSBWNE CQ & L TIRIRLT,

MTP (X FHRICHE L7z e T o EiE 2 8Gf12/79 2 L 2 Al &
L. BRI S 2 EET 250 TH D, TOFIMICIE, 1)K
BUFN L, 2) ik A O 3P 22 R PTREMARH  3)EEERYGEE FE T EAT, 4)7
¥R = 2 RERIR, KAV T A UE O FEAR & TR 7 £ A B T ik &
L COZRKHAZET H(1), mifE (iR - AR IEREEIZ K 2 i i 23
HIEEN D Z & epiud, KRERMERS S U<, M ET LEE s
725 P REMENEVIEB N AR L7256, RS ET (FlxiF
thawed FFP (fRBRIMAEHRLA]) 10 AL (FRNZEM L TR E T I G T
52T LTHL) ., ARMEK 10 AL, & L < 1Tl M A7 U
7V ET— hety T L CGREEICESE T D & L bic, kM
SETTHFE TG A K LT 5 72 & ol % bl &3 51K
2 B DL LD,

A CQIZHBWTIL, IAFIEIMEERE ZX5 (P) & L1z, AL x4

(I,C) 1%, M - JRif Bk, Sl : ARimER . & L <IE, @i
/R - ARifERE I K Al A2 A L L, I AREL 0 AR AT - JRinER
by bR ARImEREE. b U<k, T oo R R ifEREE LS K B s
TRIRAXIRREL L=, 28 A (F7213 30 H) LR, BENELER, H5D
WMEABER 24 BREREILIN O BEISE T R4 FEGHIEE & U i 25 5
ICU #ifEH %, MR ZERIE 36 L OB b 78 42 2 RIRGHI B H & L7,

MTP DA %M%M L7= RCT(Q2, 3)8 L ONEA 7234 T A Y A7 3R
D B DBIEMIEITKTT D A & AT (4-6) TlL, modified whole blood & 4%
FFNZ 11 THEEGT D MTIP 2351 7 v MYIZE#E L7z RCT(3) & MTP
DE AR % F 7= before-and-after study (Z%}5 5 A & fifAT(5) & FRUN T,
I« R M ER BRI AR CHECSRAMR MEM 2SR Sviz, 2R L, Blg
WFEIT K32 A Z T ClE, /MR : RIIERE O A2 55 & U CRI L
T T 7 < L 2R M/ R ML EE L DUV TR S 262 TE RV, ME—
DE D= RCT T %5 PROPPR AFE(2) Tl primary endpoint Td % 24
eI % [12.7% vs 17.0%, Adjusted RR 0.75 (0.52to 1.08), P=.12] K&t 30 H
AT [22.4% vs 26.1%, Adjusted RR 0.86 (0.65 to 1.12), P=.26] %, I
e /T ZRMEREE 10 1 2FFL R L C1: 1 : 1 BEFCHEBEZEITRD
AL 1oy, 24 KERILAN O FESE TR Th 5 Kimstix, e : i
AR ARIEREE 1 2 10 1 BECTHEIZLD 72 <(9.2% vs 14.6%, P=.03), fi#H
ZEIEM O ERN A EICE R TH > 72(86% vs 78%, P=.006), F7=.
PROPPR #F%E Tl3 thawed plasma (FREILEE) ZHE LT A o &72o
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TRV, BEBFER, MTP 58I 4L T 10 5 AN ik 844123 B35 O
HEITIRE SN TN D, TE LTSRN ZE TE 2 BREICH DS
AL, g - R ARMEREE=1 1 1 oG T Sz MTP
WAHEHTH 5 ATREMEN BV (g2 55 2 EI2k v 15 53PN
I EFRETH D), £72. PROPPR OH THENTIZHB T, BEREND
HANZ MTP cooler 123 £ 5 MEHA N EEZO L LICEIFETLHETO
B[ (43) 2%, 24 BERILANZ2 H TN 30 HAELEOMSE L= Y A7 K+ T
HHTENRESINTWD(T), 7272 L., thromboelastography (TEG)72 &
@ Point-of-care (POC)7 A MZ & DA R A FFORF IR & 5 8
FITR LT, BAEDOE L Ofigx O X 5 ([T % Mg TE R L
O MRS Tl TEG IZ L 2 MAEMEICES @A AR CTh 5 gtk %
"9 RCT OHEDH 5 (8),

— 5, BIEMEICEL T, <RIBS Em & BRI
PROMMTT study % &€ 2 faD A T ¥ (9,10), A 7234 7 AU 273
RO BID, FHTEMFNA T AFIERTH D, FFP &GRSR 57
DORFRINMLETH Y, IMERMI T RS (ABL% 1-2 FERILIN) (2xt
L CT® FFP $5-Bi441% RCC 12 L TEND 72, BT #] T3 Kii
B RMERIL & 22 B S D 2B, DX D AT T ABFIET S
Bralzid, 7L b @it RIMERIE S G 2 e 72 OIZFE T EMME T LT
ElTWV 2720 1), BIEMFZERIZBW TR, ZOEZN I NA T A E5E4T
PEBRT D Z LM TE 20N, 1T & A ETRTOMZEICB W CEIMAE : M
IR 2 PRIMERFE N FE C AL T2 D723 5 Z MRS TEY, Hillic X
LI ML AL 24 REFR LA (FFIZ 3-6 BFHILIN) CTEAE CTH D, &
Bz, BCB T 5+ s 5 o mEEMEN R STV 5 (12-14),
AR BRSNS LR % I X BEEIcB VT H, 6 FEFLIA
(I ARIMEREE > 101 2R T 5 2 & OFHERHRE STV DH(15),
BIEAFZE T, @i/ ARIMERIE, &g - RERIZ E DA 37 b
IR STV RV, @I/ MR - FRIMER I X 28 K 0 sE TR E T
F 5 EDHES H 5H(16-18),

HELE S NS IMAE « /R ARILERIEIZOW T, A< s 112
LETHLZ ENAEDOHRENSIZ HO LM, I JRiEkE 1:1
FTHM S TH ARSI R S 220 & OB A X AT R
@DHbHY ., ZORIZBWTUIREHEMES S, RFRIZBW T, K
D % C AR IE S0 ML/ MR A 0D F IR A2 (i T X 7R, E D72,
1:1:1ZHELEMTP & LTGERL (TE L2056 42 &5
THRKIEREZITH) ZENEETHD), e b 1112 Y EomiE:
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3)

/R SRIMERIE ZHERF T2 Z EDRETH D EE X NS, w2
i, ICU /E B #k, IRERFEE 2 EOFHME BB LT, MFERoIE—
EMERHY, —EORMERT ZENTE R0 oTz,

AR EIZ OV, RCT TIEE DA D23 2 72 O +43 72 5E
BT 72\, NAT AU RT OE OB 5 & LT A Z i Tl
B AT JRMERIEIC X 0 EINT 5 LA ST 5(6), LinL, D%
(ZHE SN BEFSE Td D PROMMTT study OH 7 #ENT 1%, SEHRD
G B A N S 2 S AR G- 0 b OV E 2 B S
9 B M/ MG S8 S LTV D (19), Fo. EiinkE
/R ARIMEREE B RIX ARDS Z N EE72 0 E OHREQHLH Y . &
IMAE « I/ FRIMER LRI K 2 B E S SR 2 i S % & v
O A RIT G oo T,

MARFERRIEIZ OV T TEG & V72 MTP OF %% #igt L7= RCT
ICBWTEHME SN TWAE R, o Tt XN EL okt i
VN8), 2 ODBIZME THRHM S TR Y . KEHIMBEFIZRT 25 MTP
IC X AT VIE 28NS TRV EAVRENTWS —F, KEHIM
ZEDIRWERFICKT 5D FFP $5-1% VTE (2272703 5 AIREME R S 1
TW5HQ21), £7-. EI/R - RIEREEERMIZ, VIE 28NS a0 e
LIEINTND(22), ZNHOT—F X, @i /R : IR ER
MmAMAREREZENSELEVIHERZET VU AEZERTHHD
TIEAR,

DB A KT A 2T D HELE

KEHIMZfE S IMERE T DI —a v 0, RTA4Tlk, KiE
i 23 AR SN 5 BE OYHIERICB O CITmE - RmEk=12 L7225
KO FFP 2H 535 Z ERHELRE SN T % (Grade 1B)(23), 72, A
practice management guideline from the Eastern Association for the Surgery of
Trauma TlX, “KRE®IM 72 b 2 —/VIFFEERIKT & i &0 12 A %)
27 BB KON R E - o R/ L ER P I X AE T SRS & i S s
WZEIN?T BRI HCQ ELTHMAL, KREHM~7r h=a—L&Hn
HZ el BT, mmE MR/ JRIMEREEIC X D (1:1:1) 2 H#ELE L
TV 5(24),

Practice points

FINC AR MR 23 5 5T & 22U MEHIClE, TEG 72 £ POC 7 A b
RTA4TV T VRENEICLDE=FV U TIZH LSS EEDRER
THHARENRH D Z LD, FHERIZHE W T, Bl MTP ##), 45
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K 5-D EAT D A REM: DO KR

MO EETH Y R, MmO R G-257]

RE 7 fi i (Al DB S R & 70 B M/ MR O RN TFIZREE LT,

HARAF Ml > Z — & OFEEERFIOMENELTH L5, £72, MTP

RENOR R L IR HBEROBRIRGIEL L TORaAT Y VTV AT LD
L2 MTP ~D 7 ¢ 7V 7 A 7 U AT Lo BT — F &
ANZBE L TORETZZET 5, 4%, 2072 MTP OREEEIZIE, MR i 5E

DA BED

4) Summary of evidence

@ meta-analysis

UE C X DIRHI O REIMEE N EEN D, Fio, Al rm R R
RENIUIAFRICE > THRMRTEL 205D,

Study Study type Population Intervention | Comparator Outcomes
Bhangu, meta- M FRMmERERD | &mSE SR | RO IEE R | 24 RERECERIL, 2 SO THRETS
2013 analysis omRE i U | mEREm e | i 2R b | du, SRR 1 15 TREEORD
[ 7 NG R ES #m L7z, (OR0.34,95%CI0.23-0.50,
meta-analysis : p<0.001) Maegele 53, thE 1: 1.1 (7
Survivor bias % B HeaR:15/229 (7%) %t EKEEER 1 119/484
<7, M R (25%) . p <0.001) T 6 K¢ DIE
1fn B i b AR TEROBDZR LT, 30 HEEZIX
B, BWRET, & ABEFECRICBET 27 — 2, #ie D
JE E ( Injury ROy NATEIHCONT, i
Severity Score: ISS) AN HEINTZDIE 1:2 TH
(CTHEF TN D, 4ODETIZ 12 %0y b4T
WERBR IS BRI S 1 LT & D | WO TR L RN
7= . (before-and- {&7>> 7= (OR 0.49,95%CI 0.31-0.80.
after study 1R <) p=0.004) , 6 DDHETI1:2 LD
RHEIIZ, 620D BV v M AT & LTRET S 4L,
% A1 & BLEIFSE LUVEWILETHEEENFRIZIETL
(1885 JiE f5ll % & 7= (OR 0.56,95 % CI 0.40-0.78 p
e : civilian trauma <0.001) ., # v A ZHEIMEREHIC
5 %, military injury BOTHZOMEITFAETH -7 (1
1 #@) A% . meta- 25 & 1:4 DD, OR04I, LAL
analysis O % % & Z OMEFTIX, heterogeneity (12 =
ASCY 78%)  JAV N 95%CI: 0.16-1.00, p = 0.05)
RO,
Ty ATEE 11 ICRELTDH,
1:20D0EB2 53577230 HET
FOWEIL, BO Lo 72, (OR
0.5, 95%CI 0.37-0.68, p <0.001)
Mitra, meta- =iz CMT P | AMEBEZEOH] | MT P A | MTP EHAFTOF-EISE 1T 41.3% (1%
2013 analysis DOENNF AR | gL LT | i T — ¥ | #{F# (SD) 13.1) Th-o7=, 30H
L 7= before-and- | @ MTP EA | & #% A [0 & | O THRICKTT D MTP OFITA
after study 8 | HOT—X WIS BETER»rol (F—vEShi OR

7o A 2 @M, 8 1
DIFFEN XA G
1586 1 B FH N

0.73; 95% {5 #H X fH] : 0.48-1.11; P =
0.14)
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EEh, BT
T REE LT
201 (77-264) JES
BRI ST,
Murad, meta- KEWIMZSZ T 72 | @IS - R | AROIIEE : JR | 7 — 08 Tid1:3 L0 KRE Vs
2010 analysis SMERE COMEE | mEREIm LS | M BR W | FRmEREIm L (1:2.5-1: 1 OFiH) <
g . D Zh S & 7= 2t O MAFERIMIL, FEEROFERIKT &
10 O BLEER 5L D B LTV 7= (OR 0.38, 95%CI: 0.24-
firtr 0.60; 12 = 85%; Q HiE ® p fE=0.01) .
Sf FREE Tl S 72 M RCC Hi %
NENDOM M TR 723 Wi
DEAELENEFNDON ABED LR X
R WY
b= RBETOA N FRAEFR
ENTZ D MERH IR RN K X
Motz (1 ANOFETER 72D 4 5E
FNZ I T HLSE - R i ERE b 23 & o
IRIEETONERD D) |
@ RCT
Study Study type Population Intervention Comparator Outcomes
Holcomb, | EHENMER | AAERG N L E | BEML O | BEH S O | primary endpoint TH 5 2 4 FFfiIt4
2015 # 680 JEM | BEMEE AL, dEBE | M e | mE o f R - | [12.7% vs 17.0%, Adjusted RR 0.75
xRt T A [ X E T L | RiBk=1:1: | JRifiEk=1:1: | (0.52t01.08),P=.12] X O'3 0 H#%
pragmatic, | (IR 1 RERILL | 1 df, S | 2 @i, S Er | 2T [22.4% vs 26.1%, Adjusted
phase 3, | R Ze< &b 1 | Ik, E&MNSH | 1L . thawed | RR 0.86 (0.65 to 1.12), P=.26] 1%,
multisite, BALLL Eofgm | > TH, 5, 10 | FFP3 BAL, i | M « /e - RimEkE 1 2 1 2
randomized | Z5UF. 24 BERLL | S0 LAY (P o | AMRZe UL R | BEEHEEG L C1 1 1 BECHAEZE
clinical trial | PYIZ 20 BAZPA b | 1B 8 43) 1T, | Bk 6 BN A | IFERO LR - 72 A3, KIFE (24
O FMERE M & | /R 6 B | o721 BEO | BRI O O ERFE) 1%, 1
ZHIV RO | (F—nivh | BEEzcHAE L | B /K RifmEkEE 1 2 1 0 1R
B DRNEE M) . JRiEk 6 | TR &, FFP3 | THEIZ A 72 < (92% vs 14.6%,
A7, thawed | B2, 6 A7 (7 | P=.03). FREHIZA 1L ML DR A
FFP6 Hi{L 2% | —/VIlvIMR) | | BEICE R TH - 72(86% vs 78%,
Ao T-EB8% | FRILER 6 BAL | P=.006),
AELTEB| B A-k 2 &
. WMy | BoxSmEA
Rl hbE | BEL,ZNEIA
T, TG | FITHVIERL
AR LA | BE5T 5,
9 D
@ B
Study Study type | Population Intervention Comparator Outcomes
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Holcomb,
2013

£ e
HiTTA) & B2
wH5e

12,560 % ASME
BEOHFT, APt
31 5314 LARE 6 e
MLARIC D72 < &
B 1 B OFRMMER
T % 52 )
(n=1,245), 24 I
RILIPNIZ 3 BELT LA
o iR BAl D
Haz i B
905 412D\ THiE
wr
(BEPNFETS I
25%)

A% ¢ R ER
g
IR ;PRI
Bk i b

R AE - AR i
ERa . bt
IR AR
T BRI b

BAFAAT At o720, 3
HALOFIm b L < IEARE 31 5
LLEAFOWTRNOENS
T, BENR M) —3NTH
D, BET Y —F TOREH
DIEHoE, M - ARMmER, fm/h
B : AR IERG b D RE R B T D
Z{b % Z 8 L 7= multilevel time-
dependent Cox proportional hazards
regression fIFAT 3 M X7z, I
- R i BRI B A3 i
(adjusted hazard ratio= 0.31; 95%
CI, 0.16-0.58, p<0.001) , /)
SR N IRE T IR =
(adjusted hazard ratio=0.55; 95%
CI, 0.31-0.98, p<0.001) Z & 75,
ABitk 6 BRI LI D SE TR 2 i
LT SE TV, (2o
REHIE, HIIC X DTS
oD D)

ARt 6 BFRILINIZ, 26D
FEAS 1:2 K0 ARWEAITIE 1:1 LA
LEOREL AT, FECHEL 34
fEHEM L T,

—J5. ABith 6 ReEILIRE, 24 Wy
[l & Cld, FFP:RCC DAL
FIZBIFR U (adjusted hazard ratio=
0.34; 95% CI, 0.14-0.81, p=0.2) .
ABeth 24 BERILARE (2 OREH)]
X, LSO RR DS 3%
Fabns) o i ARk,
ANBR AR BRI bV SE R
HEL R oT,

Kutcher,
2014

H B R AT
EBIEHIIE

EIESMERE
(highest-level

trauma
activation)336 JiE

ABE 6 BE#
RCC:FFP<=1.5:1

AP 6 IRl
RCC:FFP>1.5:1

RN R 7~ B P R -7 B
[~ — 2 — SRR RIS E &
. XV FFP 25 L7-#E T,
PTT, #&@E V, VI, IX[KETO
BRyENRD LN, FF
P&V 7p W TG L2 RE
. FFP&Z XV LW LETR
HU7-BEE LT, i, &E
JEE, IMEOREE AT L1-
b, BENAETTZRIT 2.048 {50
>72, (p=0.027, 95%CI: 1.087-
3.858)

5) 5IH3CHER
(1) American College of Surgeons. ACS TQIP Best Practice Guidelines: Massive

Transfusion in Trauma.
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[ &4 FE] CQ2  KREMIMSERIIZ %9 % massive transfusion protocol (MTP)
IHESE S D02 E 72, FFP:PC:RCC DR G IL En H g e

1)

2)

Recommendation

REMIM % & 7 U7z O & SVEFFT Ic s L CREffim 7" = = —/L
massive transfusion protocol MTP)Z HW\ 5 Z & 255 < #HET %5 (20),

D g I & A BRI IC % L CRE#ifl 7 2 b =2 — /L massive transfusion
protocol (MTP)Z AT 9 &, &K OG- HAL L & U O fibes i i
AIRAERGE] - RIILEK A 111 LD 2 e E MRS L, A< &b
PRSI « ARIMEREE GLLIE 11 K0 b @R L2 mHERET S (10),

HELE L D BAREY 72 R

KEWM 7 2 s =2—/L (MTP (%, REMHIMIZ X2 2MEEENE, AR M
BRSO IE, b L IXREMEEEZ BN E L, B0 6 R MmEkE G120
Z SeHlEHT RS AT (FFP) . I/ MR EUAI(PC) D 5- 21T © il 5
ETH D,

BHRIMIZ XY 24 FEFELINICIER K LA o REH ML, IIIEER
MEEM EORKEDOTEIMATTHOND &, MROAIRIT L0 H e % sk
TZEND Y | BRERRC MR O R A & ORER A 72 H A8 7 4 255
2 LT, s Aol MORIEIR ORGP BE SN TWDH, LiL,
ZHUCK LT, KRERI 2 b a— Tk, FRNCEE L7 RToORL
ol A HGRICIT D Z EEAEE L, KREHm 25 B Icx LT
HELCICHHARASSS 2 EET A2 0 TH Y | FETRICT & i &5
M EEADHE, & 5IiEa X bOREA RSN D, —F., WD
RKEFHGICENDATREMER H Y | AVEiEECIM AR FERE R K O/ ER
LN EEND, LIER-T, MTP BAHESETX 208 90, 72, HESE
T B%E121E, FFP : PC : RCC IO FEE G LT En Hving CQ
ELTEIR LT,

A CQIZHWTIEL, NI ENBEE 2t RET L L, AL
KL, W FFP : RCC tb, & PC : RCC b, & L <X, &V FFP :
PC : RCC iz L 28z A& L, - ABEL D {KV FFP : RCC ki, PC:
RCC tt, & L <&, FFP : PC : RCC ttiZ L gl iaiE 2 cHREEE Lz,
28 H (FE721%30 H) LT, FENIETE, & D WITARER% 24 FEEILIAN
ORI TR A FEFHMEEE & U, Hif &, s, Him A F g
B OFFMER, (kR ThER, ArElifEE, B X O ZERIE & Bk
FHEEE & Lz,
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O E S BRI T MTP OSETZHZ Gl C& 5 RCT 1372 <, A Zf#
Wro>F —% Tix, FFP : RCC 28 1:1 £V HEWHEROF 5 T ERINMK
TITDHEIRINTND(1), ARAFFED 40% DNIMEBETRE, 14% D3 Lgs+
BIOBEHTHY | ZHEBUCIELIBEHT X THREH NI TH D
23, MTP Efaf] TiZ, OR=0.38(0.24-0.60), MTP FEFE i Tlx OR=1.22
(0.73-2.03) T&H Y | MTP FEfi DG RNEDRE STV D, DESEHES]
DFH T, MTP DI %2 G T X D A Z i, RCT ITHW, LS R
iz kg & L2V T, FRIMERBIAI ORI OB 2 MG 5
RCT @ post-hoc fEATIZ T, FiliB4AtE 24 R LANIZAR MERDS 6 HLAL(AR
FTo 12 BAD)LL Bl <z, & L< X, Bl & 8 BALLL ETh
ST-BFEIZEBWT, FFP : RCC 23 1 LI EDGA., itk 28 HUWND25E
U, Zlggs R 2N Lzt S Tun5(2), 51, FFP : RCC A
1 LI EDSE, it 28 BUND RIS, Zigss R 2N Lz & s
(3). RCC (Zxf9 5 FFP O#&5-by 1 iz 2% 5723, 30 HAELC DK T
\ZDRIND & DB AR ETBEMILLRE SN TVDHQ2), MZ T, KENR
JE 4D A T, FFP : RCC % 1:1 THE9 2% MTP OE AN, 30 A
& A B2 Lz & @ before-and-after AFZEN RS STV 5 (4), 7272
L. PC:RCC [t ZZExG & UCEMIE L 7= & 1372 < | @bl 72 i/
MEAZDOWTIEB ST TE v, BIEMIE (200 JEG] 28 2 25 Hlgi
BILDO R ZWMIFSE) Tid, RCC 5 AL, FFP5S HAfZ & PC2 HAL (KFRIT
BT 5 RCC 10 HAL, FFP10 HNZ, PC 16 BAL) %SGl 5 L 7= MTP (2
L0, HERFAFRBIET LI EOREREMELNTWDH(B), £7=, PC:
RCC A1 LV HEWEROGEIIH T RICAEZITIZWVE OO, Zldas
REFEEICED L OWERDH D (3),

H BRI IE A Zfi#HT. RCT 45 1 ©O2%%4 L, MTP FEfik L O
Ehi DO A & b HMBICZETEN L O RETH-72(1,6), F7=. BIEMT
Ze % Gde A Z RN CIE. AR M H & 2D SEhn o R TH
ST 72721, T DX F RN 37 OBFFEHAE 2N S WA S,
95 13 28 RCT, 24 BB T, Dgdh R BN T 28515 & F
TS, S 6T, BEERESE, T2, MG, EESPERFERONE -
BT 72 EL 0 BICIEDLHFEN G TN TE Y | Do i & 4R ek (2
95, MTP OHMEFHMIE LT ET A LU 3R,

i 10 B S B9 2 B O Wil 1A 722 < BLERAFSE T ICU T oo
VEENBD LT EOWMERH LD, =87 VA LU TRV @4), &6
(2, ARG 2 72O OFFMF, 1L MARThERIZBE ¢ 2 O Wi X
AN
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3)

OEILE SNBE T MTP OEPHE & L CRMEMREEN T IS
D, ZOT T b DITH LTEOE WS TR, RCT LB LA S
To A ZFENT CIrImAE R i & FE & OFHE & OB R STV 2(1),

DB PRI C, AR ZERRIE 2 W L2 O @ WS 1T 20 A8,
BIZEIFZ2 12 35U T L R BB ML~ MTP (3 M1 ZERE 2 B AN & 72 VA8,
R L C 22 N E B C U i A i i VX R R (AR E L2 D 72 28 2 AT BEPE 23 7R
SNTWD(T), DO NA T AV 2R BELATHY . —ED RfR%E R
TENTER)N-T,

F BEDYAT~T 4 7 L E 2 —Tl%, TEG =° ROTEM % 5% L
L 7= i MR R S R i i B 2 B 5 2 L VR STV 5 (8,9), MTP DA
A RIZHHRFH OBER - OREBMEZ2SEZICTHHENEETH Y, HRD
BEMEERTZET VAR THER S LTV 5 (10),

DB A KT A 2T D HELE

The Society of Thoracic Surgeons (STS)?D %A KT A » Tld, massive
transfusion algorithm & L COFHEHNH Y . K&ED RCC il z2 M5 & 3
% RE I &£ 5 Dig A Cld. RCC (2hN % FFP Ml 217 9 %% Class
IIb #£2% L T % (Level of evidence B)(11), /Mg iZBE L Cik, AL
DI &5 M/ MRFSREIR T3 b B 56 I i/ M 217 5 = & %
BETRELT AU IR FEETA RTA4 NSRBI TND(12), *
T BRINDHA RTA L TE VAT~ T 4 w7 LE2—I2LY) TEG R
ROTEM % 5 A K& L7zfgfiaic X v . RCC, FFP, Ifil/MK D4 T D
MENED LizFE2HE L, TEG X ROTEM % 44 K& L7zfifiaE
ZHEREL T 5, (1B) (13)

Practice points

RINC BT D O ILE SEHEE D MTP 1213 OEESENH 5, K
F FFP &R fE9 DT RIS s 2 b WML 3 BERILANICBE A L 72
FAUTZR B 2R2WHIRD D D, /IR LI LTl TEET fii A oo f
FFEEH ) ITHEREEN RSN TVD, T72b b, OIS 7R
T C, LM Hi (oozing 72 &) ZH DAL, M/ MRS 5
Ji/ML~10 J3/uL (272 % X D\ i/ Mg i a2 4T 5, F 72, BRI /MR
BEREA 2390 < BEbodv, M2 Fre T 258113, /% 10 H/ul
PLEICT 252 8B E L, o/ Mims1T5, UL, /s Y
Ji— & UToimipit T, /Mo RIEICR R 2 235 B i/ MRE
R LRI/ MR 2 38 1ET 5 & ATTHE CTICRERMZEL,
VBIZIG Ul Z A K ) — 7l ik SN & e DRIES N H D, £,
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M/ RERE R A5 TE 202 & b BETH 5, BN MIES M/ Mk
DG TX 72 UWMAEHI Tk, TEG 72 £ @ Point-of-care (POC)7T A hX°7 1
TV FVEICEDE=X) U7 ESLSEEIERN G TH D
AIREMED N B D, K iak BV T, W RWNZ ik A oI 54 5474
HZENTEDDIZONTI, MFEO RIS %2 7HE & 3 2 sk (R H] o
gL &b, M/MREFIORPAFICEL T, AARFFLEE - Z
— L OEEERILDBNE LR D,

Ok if i A BRI O K B # i 7" = k= — L (Massive transfusion
protocol: MTP) (%, K&EMHIM N T X2 IER~D K& 7 L= U X
2\ (Massive Transfusion Algorithm) & $i£ 2., FFP, PC, RCC # 1:1:1 TT®
W4 2 FNEETH Y . KEHMAERFIZK L Tid, FFP: PC:RCC D%
B 111 L7225 2 L& BREE U CRIMIRIE AT 5 2 E NBLENTH
%,

Ltk DHN7: MTP OFEZEIZIE, thawed plasma, whole blood(14), & &
\Z refrigerated platelet 72 & 23 i T & D KH O BRHIREE N EEN S,

4) Summary of evidence
@ meta-analysis
Study | Study type Population Intervention | Comparator Outcomes
Murad, | meta- KERHIM %%} 7-0 | & FFP : RCC | fKFF:RCCLL | 1:3 X9 K& WFFP:RCC b (1:2.5-
2010 analysis s B FIR B Ik | kR R 1:1 O#FE) To FFP #lflix, 1
W, FFP il %) ROFERETLEEL Tz (OR
REMFILIZ5 DD 0.38, 95%CI: 0.24- 0.60; 12 = 85%; Q %
RCT fiftr T %, JED p = 0.01) . HEBECHEA S
7= FFP:RCC 3£ Z OFJER T
Ripoleh, wThoBabthth
DIAFED LR L VR -T2,
© BIEHFE
Study Study type | Population Intervention Comparator Outcomes
Delaney, | Hifig% Massive transfusion = FFP : RCC | & FFP : 7 FFP : RCC ki LT,
2017 s | 1% 6 HALLLED ks RCC L#HE | m PC : RCC HAZIHWNT,
Py RCC i # L < 1% 8 FELHRITERL, Sl
HALLL o EIREB KT,
total blood components
i & EFE ST,
FFP

B LT, mke

X, L1 DL ko

&
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#. PC
WL T, &R e
I% PLT: RCC=0.2:1
HALLLEEEFRS
776
Johansson, | HififiF% 24 FEMILANIC 10 B | 2005-2006 4 | 2002-2003 4E | 30 HAELS1X, MTP £ T
2009 wimEd | (Ll Eo®E5 A% | O MTP & DUEFRIEHE | 20.4% (n=90), FEREET
25 TERNBE ARG L | 442 A #390 A 31.5% (n=123)
L7z, 25, DlEsh (P=0.0002), 90 HFEL=
BERIFEFNIX. MTP 1. 22.4% (n=99) & 34.6%
I NEE 83 SEH) (n=135)(P< 0.0001) T&
(18.8%). TEkHF 87 0. MTP BED HNFELC R
FE1(22.3%) Tdb o 1T - 72,
776
Mazzeffi, | Hififia% 7492 ND.LgAEF | = FFP : RCC | X FFP : PR M ERELH O R AFHAR
2017 mmEEl | WEZ BRI R | R RCC tL=RHE | B2 M 5 RCT O
ZF5E Le L, Fiihics post-hoc fiFAHTIZ T, FHivHA
BAAT LA _E oD R L BRG A% 24 IR LA AR Bk
%52 F 723556012 25 6 HL(AH T 12
Massive transfusion & ALl Bl sz, b L
EFRINT, <IE. Hedgim S 8 HAAT
UETHT=HBEIZBW
T. FFP : RCC 78 1 L E
OEE . itk 28 HUINOD
ESY ARNE 2 X NN
LT EHE ST
Do
5) BIH3THER
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(4)
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[FER] CQ2 KEH MIERIZ )T 5 massive transfusion protocol (MTP) (X HELE X
ND0? FT=, FFP:PC:RCC D&% G- tiE < H e

1)

2)

Recommendation
AL PEMR IS O PERL KR B IMERFIZX LT MTP A2 TH Y . KRA DO
HHA7EE & LT FFP/RCC 1 BL LD 212295 (20),

HELE L D BAREY 72 R

PERF R B HIMABF 1Tk 2 MTP DA % 68 & D Eilehs L
7= RCT [IfETE L 72\, IMEZE G D - B a kK& 2% B+ 2 Bat <
HHHDOD, 3L g U7 BT 3 58 5, Shinha R H1%(1).
H—Jii5% @ before and after study C. MTP & A& Ol & & Y 90 H 5E
UREWE LT, 83 il MTP & 69 Bl D% RERE & % bhig U 7= R,
FFP/RCC 13 EH L7=M, FERITITH B ZEITA BV -> 7=, Johansson
PI 5 & (2). H—Jiiz% ® before and after study (MTP 442 {51, control 390 i)
T . thrombelastography @ #ff £ # & M L T MTP % 3§ @) #% |
RCC:FFP:PC=5:5:2 (AFHOHEALEIZE T & 10:10:16 HAD) (Z[EE L 728
MO FZERE Uiz, #EFIE 30 HIE1L5(20.4% vs. 31.5%; P=0.0002) 1
90 HAET-3K(22.4% vs. 34.6%; P< 0- 0001) b AZIZIE T LT\, 7=
Baumann Kreuziger 5 1X(3), H—fix TOIMEEE (62 ) L IFIMERE
# (63 f5l) T RCC:FFP=1:1 & L CZDORELE LT-, IEIMERHET
APACHE score (3AEIZEMEZ 7~ L, 24 KEFSE T RITA BITIKER27.4%
vs. 11.1%,p=0.02) TH ¥ | MTP [IISMEEE THHE M TH % rlaetkE 4R
L7, UL EOBIEMEORERN G, ERRKEHMIZR L TEH MTP 138
hEEZ D,

PRI FERL RIS C OO B M L S RES FTRE AR A B LT L 2 A, %
DA FATEE N L72iF 98 % 3 5807, WINOMmFTh, RHMRSEL R
BLOVEHEMT#% 2 FEFMER & LTV 5, Matsunaga etal.(%(4), 243
BlOERKEHLAICH LT, 2 VAT L ET— 7 47U 7
T ME LA 72 £ 24 9712, RCC:FFP=1:1.3-1.4 Tl 217> 7=, B —/ii
R O% ARG 2 s Ui, MRIIREETH 1oL TH-T-E L
TRY, ZOBEYTHSD EI-EL TS, LnL, ZOLETOER
MIC X A5HEEFRITHOVTORTHITA2V, Gutierrez 51%(5). RCC(O 7
Rh(-)): 4R & 2 WIZBRAE I AE(AB ) /MR =6:4:1  (AF D BAL U B
I & 12:8:15 HAL) TITo72 31 f T, ICU AZED 61%., FEHH 32%
TholzL#HE LT 5, Tanaka H1X(6). FAKIERIE &2z 54
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3)

4)

il (FETC 22 5l 2547 32 B)) Oz g L= & 2 A ZEA#6IIZ FFP/RCC
=1 OBREPFRICEZ DN, ZOTHEOBEMAfER L, Zh
D DOBIEEMSEORE S MTP RO i 72 FFP/RCC 1% 1 UL EMER S D,
DT A KT A AT HHESE

Fﬁﬂji%ﬁﬁll ZXT D MTP OFLHEiN 5T A 7 A 0%, MR
RTIHRD RN o T2, S BIZPER ANFHEIR D The Society of Obstetricians
and Gynaecologists of Canada(7), The Royal College of Obstetricians and
Gynaecologists(8) DHA RTA 2 ZMERS LT3, MTP & 5 & FFP/RCC
\ZBH3 B RC#EIIER O 720 > 7=, Royal Australian and New Zealand College
of Obstetricians and Gynaecologists(9)DH A KZ A > TliL, FEFKEH M
O FERFIZH L TE, SO LOEDTEFIRICEL Y . Wi T,
Mo, WUHELGOHRBMTPS)ZITH 2 & T, BB L ORAERSE
KPS EDHEENH D E LTV D, American College of Obstetrician and
Gynecologists,? %7 1A K7 A > Practice Bulletin(10){Z1X, MTP @A %h4:
HT 2T o AFRONTND & LRB S MTP AL E SRR i#
FE D TRCC, FFP, /M FIZEH T 2 taartry2H 50
[T A= F A=A TS SHERE LTV D,

Practice points

FIH FTRE 72 M 3475 i 0 AN XENC L 5EWARE LS, VAT~
TA VI L a—DOfREZOEFFMNTLHZ LIINETH S, IMEIC
®9 2 MTP (21T, i/ IMRBEEI LI 5T D 2 ERE, DNRET
X BB O ATREE LN ENEL, 2R E TOHETIE MTP (2
Mz BTV, — SO MTP OfiatE, SMEICxd 5 MTP %%
DEEMMLTNDLZ b HY | ERREHMICHT D MTP (26, i
IMRBFIN G EN 5, ERREHLLO -5 HIMENFETHY . T0D
1R 1AZ 31T 5 /MR O BRI TERRE K] 1% & < iz ERFREH

MiZxtd 2% MTP (IZIi/IMREAI Z N2 5 D%, SR OETH A 9,

Summary of evidence

OF Ll

Study

Study type | Population Intervention Comparator Outcomes
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Tanaka, %GRNE | EERIEIERIF | FFP/RCC bt ATERETIZ FFP/RCC =1, 0
2016 LI FRMEZES & E | =1, 0 O, g A3 90.6% TIHE S T iz
FOKEMRIE | KERESSEE | TERE. TE DI L, FETEETIX 40.9% T
DI - ~BERSNTE, E | BIRERT Holz, +ERMH, FEERE
EFBITO | KIERRIE 44 B eI sE T8 e o 1o,
FFP/RCC b | JEToRE22  A4F ATERETIZ FFP/RCC =1, 0
% Hif BE 32 11 HQI %17 = 72 B3 % o 72,
Matsunaga, | % HAVEL | 3 REFHEE < 4{K®D FFP/RCC tbo> H1 g fiEi 1%
2012 SR | B M % LTl 2.0 7257z, 400mL DEMH> 5
54 MmN RCC2 Hifiz & FFP3 W3 ERE &
PERMR R | 243 41 NTWEEREERD L, 21l
mOTEFEIZ BT % & 1:1.3 A%y 2w A
T 7 I, LEZLNT,
@ FFP/RCC ITVFFLIETFT— 7 47
DRt U 7 RHEERA e &l
912, RCC:FFP=1:1.3-1.4 CifigiiL
ATV, RSN 1 OB T
Holtl LTHEY, ZokiE
PIThdEBELTCND, L
L. ZOHERTOHIMIZESH
EHLIZOWTOLHITR,
5) 5| HA3THER

(1) Sinha R, Roxby D. Change in transfusion practice in massively bleeding

@

3

“)

®)

(6)

O

patients. Transfus Apher Sci 2011; 45: 171-4.

Johansson PI, Stensballe J. Effect of haemostatic control resuscitation on
mortality in massively bleeding patients: a before and after study. Vox Sang
2009; 96: 111-8.

Baumann Kreuziger LM, Morton CT, Subramanian AT, et al. Not only in
trauma patients: hospital-wide implementation of a massive transfusion
protocol. Transfus Med 2014; 24: 162-8.

Matsunaga S, Seki H, Ono Y, et al. A retrospective analysis of transfusion
management for obstetric hemorrhage in a Japanese obstetric center. ISRN
Obstet Gynecol 2012; 2012: 854064.

Gutierrez MC, Goodnough LT, Druzin M, et al. Postpartum hemorrhage
treated with a massive transfusion protocol at a tertiary obstetric center: a
retrospective study. Int J Obstet Anesth 2012; 21: 230-5.

Tanaka H, Katsuragi S, Ikeda T, et al. Efficacy of transfusion with fresh-
frozen plasma: red blood cell concentrate ratio of 1 or more for amniotic
fluid embolism with coagulopathy: a case-control study. Transfusion 2016;
56: 3042-6.

The Society of Obstetricians and Gynaecologists of Canada (SOGC).

No.88 Prevention and management of postpartum haemorrhage.
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(2018 4 12 H BIAE)
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(2018 4F 12 7 BIfE)
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[&ofofdik] CQ2  KEMIMSERIZ % % massive transfusion protocol (MTP)
IHESE S D02 E 72, FFP:PC:RCC DR G IL En H g e

1)

2)

Recommendation

Ol LAE SR, SME . PERLISL D 2 O LoD B PR AEIEC 36 1 2 K& IE
5l \Z %} 9~ % massive transfusion protocol (MTP)(ZH#EHE X415 (20),
FFP:PC:RCC Dt G- HAIZ DWW TIE=ET VARRE L TND Z &
b iftiam 2 R 2,

HESRSL D BAREY 72 730

MR A OFEAEEETIX, T o REHgm (24 REFECINICIEER MK &
D 100% LA LD 417 5 Z &) REE 7213 100mL/53 LA F o> Gk i 2 9
L&D 7 HERRICIE, MEA BRI K 2 EEE R R MR DK T D72,
A A 23S = 2 ATREMEDS & 5 O T, HE[E SR/ IMEEL DR A L O
FR IR A 72 e ) 22 223812 LT, BTG 50 i MR TR D i 5
LRI D) LR TRy, it o REHMICER L2561
D F, FrEEORE AL M MRIRIER N BE I NS Z & 270 d, Tk
LT, REHIMIZ X2 EMEHEEME, ArBEEEEREE O IE, & L <IEF
M=% By &35, K&~ 2 kb =—/1 (Massive transfusion protocol:
MTP) (2 & D159, T 7 b R0 B Je il i) 72 9 R B M4 (fresh frozen
plasma: FFP) . Ifi/]Mi B4 (platelet concentrate: PC)D & G-23, HZhTH 5
AREMERN S D, — T, Z D HEE plasma D K EFGIZEEN D AREMEN B
0 SPEMRE R volume overload 72 & DA ERFEN S E 2 SN H &
WD, LizidioT, MTP BHELECTX 20 E 9 0y, F7-, #EEEN28;
H121E. RCC:FFP:PC DREEGHIT EN L WA RETT 2 L8R &
%

MTP DHESE S AU TW A KETIE, REHIIES S L <X, i3l T
L & 70 2 ATREME DS @VVEBI IS ABE L 72356, Eiln i, #HESE S
HHERT, FIZIZH LN CDHFEANIEM L TBE T IRETEDL LD
12 L TR Rl 7~ (Thawed) FEP6 Hif7 CKRED &, AFIZHBWT
12 HALD) . ZRIMER 6 AL (RFRTOR 12 HA7) . & L < ik A
R VFT LT — "B ASTEFHREHEL TS, WlIZiE+ 5
BT, IEMAETTHET, ZOMAEZ Y K Uik 9 2 SLBEN
C%, LU BAIIZEV T, Thawed plasma, Mi/MRESA], 7 U 7
TLUET— M EEFEHKL TRV T MTP 215845 2 L13%EM k-
EHIZIINETH D720, GISmIREL LT LRWnEE LS,
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3)

Z O O FEIK T X BB D heterogeneity VT & ZEET HMLEMN
HbD, ZOFEMTIEIRCT IT72<, TXTRAZBLEMITTHY | before
and after study (23517 2 R 5o /p & OAAEA -0, THIM L 7= B2
MZ&#F5 ) 728 B2 72 WAEIR OB 5N = e o AR B
ZhHz2Tnb, £Fiup D before and after study 1, 2)13 Historical cohort
EDWIETHY | R TICLD2EENDHY 2D aBEZDHEMFED
HEEMEIZTIRODFES 13D TR,

T RILE L TAEGEREZZTSE MTP 28 A LISV T
BT Zgm UToim S S AFET 5, 1 DD before and after study TlE5E
HilfIZ FFP & PC #5952 & T, KEHMAEED 30 HIETEMNMET

(20.4 vs 31.5: P=0.0002) T > 7= 2)A3, i@ before and after study TiE
BENFETS 21X 29% vs 23%, P=0.46 TEDL L -7- 1), Frfitaeim (£
i) ZHLTHALEFZETIHRELE R (30 HIEL B L O 8 FFAFR)
ITE DB oT2 3), LLENBIRTRITHT DR OHEEE I 1T il
BlIxbTF, C L L7,

B OT v b E L TO MTR (massive transfusion response) D i Tl
MTP £ % O 5 24 FEfi]#2 @ FFP/RCC b3 &< 72 o7z (1:14 vs
1:2.4,P<0.001) 1)), AHFFE TITFENILT I 29% vs 23%, P=0.46 TZ
SR o oy, ZOWFFETIE MTP 12 L - TR RNLET D D0
ZHOMNCTHZEEZEHME LTEY, FFP/RCC k& mortality D EHf%
VR S TUNR U, Sinha © @ 2011 FEDREFTTlE 4)FFP/RCC HoidHLA
BIEATIZ L VT DY A7 Tld72 < | Johansson © (% FFP/RCC koD §L 24
ZRMT L TR 2), BLE2SS ) FFP/RCC N ETE SR A 5 2
BHINE D IZONWTIEZE DM OFER TII AR TH - 7=,

JRIMEREGIMEA 7 7 Fh AL LA, AMofFHICLY . RO
WD B D I 7p B FHR ML BRI B OO BB B I TE 2o 7o LA
BT BRI )Y T 5, Z O TIBE Y RIImETE A5
TWAHHLOD, B THD Z &b A REMEICEEE RIT L D 5,
272 WEHEIR- (T2 & 20 F, TZ o B R LZ 9 7206 A1 TR
LIS BRELVSTIRIEFOEXRE) 23kbH, TRbbAM T L
A AR ML ER TR L 23 2 TUW A (RCC18.2 vs 15.9; P=0.014)DFF D L H 72 R’
ZIRWREDTREME N E L, "A T AL L TEETLILERD D,

Summary of evidence

O B
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Study Study type | Population Intervention Comparator | Outcomes
Sinha, Hligklz & | 2007 4212 MTP #& | MTP(Massive RCC:FFP:PC | 2007 42 MTP % &
2013 % before | AL, ZHLl%, I | Transfusion Protocol) | 2004—2006 | AL, Z#blk, &
and after TREHKT ¢ MTP 38 #) #0 RBC % TREHIErC MTP %
study L7z & &I NFHE, 10 ALl k- LB EEZNA
EAVLART OO K Frif i 24 LN B, ENLIRTO K&
BER L LR & Vg S V7| i R R A LR
2o B, L9 %, in hospital
AAA Trauma,Cardia mortality(29% vs
c surgery, Gastro- 23% P=0.46) T& b
intestinal bleeding, 59
Othersurgery, MTP & AFI# O
Obstetric, Liver Before and After
transplantation % & study Th D5, 3
e, CICHEERL,
(p=0.)Te LANTZ
>~ A ¥ —TIX pre
MTP O J5 i3 A7 5
WEEZERL)
FFP:RCC &
PLT:RCC iZ MTP @
FRHEREIZE,
MTP & H#% D508
24 % D
FFP/RBC kA3 <
eo7- (114 vs
1:2.4 ,P<0.001)
Johansson, | Bk 7ZefEik | KEHMEBEE, &N KEHm~7a hank 2004 4= LI MANKEHIL T 72 b
2009 BB M S CE LA L T 2004 4ELARELL T O (kR | 21 & LT 2004 4
MTP @ S SME. T, A RKetim7a | ABLIT 28 A
before and | V5, Zofh (248 | 1., 5 HAZ0O RBC kaLie L) 1. 5 HfZd RCC
after study | [7C 10 HATLL |) 2. 5 HALO FFP & 2 2. 5 HALO FFP &
HNL O /N 2 BALO I /MR %
# JHE LEHIIZ FFP B LEHIRIC FFP &
& i M AE A
Zo7a b ahitk
@ before and after
study.
JeHZ FFP & PC
BhHIHZ TR
EHIMAE D 30 HIE
CUHEMET (204 vs
31.5: P=0.0002)
Ho, Hiigk% A | SME. Ot Fricteif (i) Frfem (£ | £ vs AL,
2011 I & 2% Fho MEERREh RS i) #ehH7zL | FELEHE (30 HELE
5t g ZOMOTF KO8 HFAETER) &

Wi, EIRTEIRE
i, ZoMoNEE
J25)

boT,

Eimcr7 427V T
VIREIIAEIC ER
(K747 %7
VIR 1.7g/Lvs
1.4g/L =0.006, INR
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2.4 vs 2.8 P=0.05)
R EREG M &1, A
1 cde L AN

&l

2 MEERIZ I 1T B KA
M (24 FERILAAN
12 10 2L B
RCC fiirf)

SME, TFRAH,

AAA, FEHMEL -
s B, BEERSEL
LS ANSYAPSE
1998-2006 4E D 238
A

AT LT

DICU A=tk D
Labo data(INR, i/’
%z base deficit) ¥ L
i,

(RCC,FFP,Platelet,”

v

7, FFP/RCC,Platelet/R

CC k) & MaFRM |2 Fodk
@titx3 s Nn—=7

(1, ExEky 77—
72 . 24 B[ TR
3. 24 B LIBIET)
T

3/ N—7 (1, &
EEVIIN—T 2
24 WFfEICHT 3, 24
WFLARESET) Tl
iz, FFP/RCC Htix
H Lz T 3 BETIH]
%, ICU BT ITxtd
% Logistic
regression DFLIAZ
%12 FFP/RCC X
BENLTNRND,
YR7 L LTERS
720X ICU AZERED
INR & fAl D 24 K¢
1o RCC i,

Sinha, % A
2011 Z2hE
4) BIFA3CER

(1) Sinha R, Roxby D, Bersten A. Experience with a massive transfusion protocol

in the management of massive haemorrhage. Transfus Med 2013; 23: 108-113.

(2) Johansson PI, Stensballe J. Effect of Haemostatic Control Resuscitation on

mortality in massively bleeding patients: a before and after study. Vox Sang
2009; 96: 111-118.
(3) Ho KM, Leonard AD. Lack of effect of unrefrigerated young whole blood
transfusion on patient outcomes after massive transfusion in a civilian setting.
Transfusion 2011; 51: 1669-1675.

(4) Sinha R, Roxby D. Transfusion practices in massive haemorrhage in pre-

intensive and intensive care. Vox Sang 2011; 101: 230-236.
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CQ3

K g I 9 3512 3 W T Prothrombin Complex Concentrate (PCC) X°

recombinant activated factor VII ¢FVIla) OFH13HELE X572

O s s ] CQ3 R &M A2 351 Y T Prothrombin Complex Concentrate
(PCC) X° recombinant activated factor VII (rFVIla) DG 1IHELE X 579> 2

1) Recommendation

2)

tFVIIa O HIZENRMEIMASIE DAY A7 &2 FR G Z & n, Hil
WA B L Lo PRIRER G 2B 2 bz L 2 HELEd 5 (IB),
N T BEDLA (AR 72 M2 v . 22l % O 1L MEEIC RS TH
B YA 21E, 40-80ug/kg @ tFVIla OIRFENR G- 2EET 5 2 L #55 < H#E
425 (20), =, YIEIEE THH 2R MR G DR NG,
HiRGZ2 B b 2 L 2H#H5E+ 5 (2B),

BADEAE T 272U 7 7 U VIRRAEBEN, U7 7 U %
ROBMEREGUN M E L HIM S D85 A121E, PCC 2325 2 L 258 <
HELE4 %, Briffais g (FFP) (bR L C, PCC 1B A+ DA FE %)
FIENL TR, Bl HETRAHFRFTE 5 (1B),

U7 7 U CIERBE IR T 2O TFINIC VT N iR
Btz a7 iz Ra v | 2ol H O 1k EIEICRIS Th 25512,
20-30 [U/kg @ PCC 52 ZET 5 Z L 29 < #HE+ 25 (20),

HELE S D BAREY 72 R

OB A AR TR, TR LA O R & 5O R R O (R IMIE BR 23 2
BEL 720 | FRMEEEEIREE D S AN T BN I b fEEZ RS 5 2 &
W5, Eio, BHOIRFN IR OHIENCEET 2 2 & b
TiE7a< . TN HEEERESE LM E 25 2 & CTfamn e Bk sk s = &
N D,

2000 FFDERFEFRLED & | MR D /3A S ZPEIZH W B 5 rFVIa %
Ol A2 A RS oo 1 i A BRI 3 2 s S FEIR VS (1) o rFVIa
ITRERIR - L AR E IR T 5 2 & T, MAEREEALIZ IS 1T D EEE SO
DIk MmAgEL & U CIER T %, FVIIa Z @VWEMHEE T EAIE L Z & T,
BAMREEEIK T RZICE VW Lz b e v v B2 Ric dE
SHDLZENARETH D, DIETFINEOREHIMEE 2RI L2E I
FERRER ClX, 77 &R RRICHEL L T, 40 7213 80 ug/kg @ rFVIla i
HH i & & P BR M IR OB 2 A EIIE T S 872 (2), Willis Hid, A—A
NZUT Ee=a—U Ty ROBKRT — 2 X—2ZH, 2005 F0 6D 4
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EMNC FVIIa 2M#H STz 804 4 O Ui AT B 2 1 K B9 A
L72(3), rFVIla Offi f&EIX. =40 pg/kg. 41-60 pg/kg, 61-80 pug/kg. 81-
100 pg/kg, >100 pg/kg O#FPH T, £ L4, 424, 1074, 104 4, 368
4. 183 £ TH-o7=A, rFVIa 12X D IEIMKG2 58 B vi=EE 1% 83-
91 % T, 28 HIELHIX 14-21 %OFEPFHIZH D . HEERAFIEDO D FIT &
TR Do T, £, PMIEHRG TRIGHED 7270y o 7o F838 12 rFVIIa O FF
BT THHORENMBHTE R ELE/HIN TS (3.4),
tFVIa 1T K 2 i zh 3 & AR i ER A O BN R 62T 5 7235, #ﬁ
TTHOUEENRICOWTITAM =BT U A EZO TV (5) .

7. A B IEMTRE R SERIASIE D SOHE D 27 NS Tn5s = k
26 (5) o BUETIE FVlla OB IR B ~ D25 7 I3
BENIE S INLTWD (6,7),

PCC 1L/ B OIEIME E L CHREINE-REOH D, BX I K
IRAFVEREEIR - (B K-, 3 VILIR 1, 4 ml%\%xﬁ%ﬁE)
%m%f A Lot MHECROGBE K FIRMERAITH 5, B/ETIE

ZEHA RTA L TUNLT 7 U RO AR %Héhfk

@\xﬁfﬁ2m7$ﬂ%%&ﬁm%ﬁbtﬁﬁ@ﬂ%7bk@ofw
%o TNT7 7 U UARABEIZE T B DIRILE S VB TR Tk 5 BRRE DR
M 2T 5 2 EN— R TIEH 208, WE R REHIM 25%1 5 2 &
WNEELWBBATITRFCII T LT 7 U A X A HfEm S ERE L 72 D, 1
FTiIEEZ I v K AR FFP OiaiiEIc L 2 #5HUREN — i Th - 72
ML 2 S TIEHEEHLOTGEMECREE K 1 O TR OBLE ) b REE A
LTCW5 (8) , Sarode HiE, VA7 7 U U ROBMEREZLEE Lz
B % %1512 PCC (Beriplex. 25-50 TU/kg) % HW =45 HUEE (n=98, median
PT-INR [Prothrombin time-International normalized ratio]: 3.9) & . FFP (10-
15 mL/kg) % FH\W\7=45Hi8E (n=104, median PT-INR: 3.6) @ 2 Ff % fij[A) &
W L7 (9) o FIMFECik, & 5-BA%A 30 43 C PT-LINR=13 [ZiE L=
BB DEEIEL, PCC BET 62.2% [95% CI, 52.6-71.8]. FFP BETi 9.6%
[95% CI1,3.9-15.3] T& V. PCC 2 X PR DI & 7o BN R S
niz,

TIN7 7 U RO AMEREHICIN 2 T, PCC L% DEA M 72 BE[HE N 1
HHFEDNRMED S | ARPEREE [EE OREA 7 > a & LTHLARERN
A ST %, Cappabianca & 13, A /R oD L ifn K EEFN 3 L
C PCC (Uman Complex D.I, 1500IU) 235 S Cu /= PCC 53
2254, B ORaT7~ v F iz PCC FEHK 5 B3 225 4 (FFP: median
2 Units) % R\ MAIZLEGTIA L7Z (10), FOfEE. PCC FEHR S

73



3)

BEICLEER L C, PCC & 5-RETIE 24 B H I B X OVR M ek i &34
BT LTWe, —J7 BENSE T, FEAI T & o eI B I,
2 M CHEBREZRD M oTz, UV 7 7 U VI ERABEICET S
PCC DAMEZHE L TV DHBIEME L £ DI HIRO D528 (11,12),
BOMR S NI IBAELBERBRIC L 2 862587 AOEFEN R
oD,

Practice points

DRI AE B ERE Ik LTS 72 1FVIIa OFEITEZ 55 & TH
L3, N T fiBEDL A2 38 H O Ik MR IS ARIS Ty DGR 7 ik
DEHB SN DGAEICBWTUIMERAZHRFT2 2 L x4 L Bbhs,
R OAREMEN B D L FEARHIWr ST EFNCIRET 2 2 &2z, BikF
ROTZET U AnG, =80 ngkg OEHEZHWS Z & OHBEIO#R 5 %
THZEIFELEZDIRETHD (4,13,14), BEKESLT vV R—3 AT
T ENEZE LK T T2 £ D, rFVIa 8GRI IS RIE SRR L
WY fiiEs %, £, Mk, 747V 2 U EolkfilF-IZo
WTHARFIZRET DI ENEETH D,

IN7 7 U URREBE ST 2 AR T, F oG ERESCH PR
il PT-INR & W BB A I 272 9, RHIOLRIRE H 1L PT/INR > 2.0
THDHN, A TITFCKIZ R LT PT-INR % 1.5-2.0 F2F & {RVMETE
HINTWLEE LD (15), IHLEE TORPIEED I
FB O TRV, BRIRAY 2R MR A2 4 T, BE OFIEF I 5k
ESINDIRETHAH, BIRORGNTEZ BT ANBIE, VL7 7V
> DIEAR B O DB R R8T H ., PCC I X B IR AR e
fEns, LrLans, AFERogESCIEMEY A7 1250 TS
2 TIE7R <, rFVIa & [RERRIZ, AU fiBER £ oD fai it 7 HH i R0 Z R
ELTC, TOEREEZEETRETHA I, KaOAREMENRS 5 & R
Wr &5 5AITIE, 20-30 TU/kg @ PCC 52 Miatd 5 2 L 134 Th
%, 728, PCC ITHANDOE VII RFEHEICEYD 4 factor-PCC & 3
factor-PCC |20 S5, BIfE, AFTHIHFRE/Z2 7 A& F Z® (CSL
NR—U 7 W) & PPSB-HT® (HARBEA S, HAD) 135 VI
K% @& A L7z 4 factor-PCC (4f-PCC) TH H A3, FAWBHND PCC DiFE
WD R IRERIFHT KA TR EIT 6 2> TR (16),

7B DIEFTEF I L T2 68K Z2EASMER T 556, rFVIla
(ZEE#E L C, PCC 3[R I A1 O B A & 9 528 B % %
(12). EBHHOHAZRIRT RENIOWVWTI 72T BT U A &R
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TV, BAMNR GO D ARTESOHED Y 27 b FEGERESCH &

DFETR LITHONT, FHEEPICEB W T2 a0

LT EBkRDBEND,

4)  Summary of evidence

dama B o Tk

@ RCT
Study . .
Study type Population Intervention Comparator Outcomes

Gill, 2009 phase 11 ANLLDHiFHZ |40 . BLO| BBANEES | 77 2RBICHE LT, FVIa &
dose- MEAT SN | 80 ngkg O | Shiz7 7t | GHEC, RFEMBA % AT X 72
escalation | B, W&, £H | rFVIla 3% 5 | AFE (n=68), BEHOENPAEIKT L, £
RCT, HFREICBWNT, | S B#HE 7= FVIla £ 55 C[FIFRIL O & B 5
single- >200mL/hr, ¥£7- | (n=35, and 69, DAEBIK T L, ZHICTHERK
center. I 3 D 2 IF | respectively), RN D LTz (40ug/kg vs.

[ C, >2 mL/kg/hr 80ug/kg vs. 77 L REE; 640mL vs.
D H i 2 23 il 78 500mL vs. 825mL) .

Ihi=maic, A

KA 592,

Demeyere, RCT, WEBRATHICK | K E L PT-| ANLODHBM | ATODHK TN 15 0% 0 PT-

2010 single- DoUL7 7 Uy | INRIZESE | E A7 2 | INREIE, FFP #EICti LT, PCC
centeer. Pl E 0B AR | & &L | FFP400mL, 7 | BE TH ZI2IK 2> o 72 (Median:

PR MIEE 725 | 1500~2500IU | 12 & I V4% 5 | 2.440.5 vs. 1.620.3), FEHLLITIEN
72 D T | O 4factor-PCC | 4 12| BEMEL LIZBEEKIT FFP BET
#, DYtk A AT | FFP400mL @ | 20/20 4 Td - 7-DIZxk LT, PCC

OIBRARERT | ¢ 5 & 1T 5 | BECT6R0A4 LHRIID 20 oTz,

W2, VY& | FFP #& 5 Bt

E7u s3I | (0=20),

B 5451250

#5425 PCC

B =

20),

Sarode, 2013 | Phase Illb | KLl & Y U | PCC (4 factor- | FFP (10-15 | 1RIEBRLEH 30 Z3RFICEB VLT, PT-
RCT, 7 7 U HEE | PCC,  25-50 | mL/kg) 12 &Y | INRS1.3 ZiEm L-BEEIEIT,
multi- DB A | Uke) XY | #HUEH 21T | PCCHETFFP BRI L THEICS
center. B L oT ., | FEPUBIEZAT | o7  FFPRE | < (PCC ##: 62.2 [52.6 to 71.8] %

INRZ2 #82L7z | 72572, PCC | (n=104, median | vs. FFP #£: 9.6 [3.9 to 15.3]%), LU
18 Ll Lo, | B (n=98, | PT-INR: 3.6) RIEEFINARETH T, 7o, Ik
median PT- Mmo%Th=t,, PCC FETroTz
INR: 3.9), (PCC T¥: 72.4% vs. FFP Bf: 65.4%),
@ BEMTE
Study Study type | Population Intervention Comparator Outcomes
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Dunkley, B, | A—ARTY r FVlila 5 | N/A. 84% D BFH T, —[EH D rFVIla
2008. Nationwide | 7. BLP== | &2OFRAEIL B THENRD-TZ, ZOND
registry —Y—Z FE | 93(82 to102) 23% TIEIEMAFF B4, 61%I1%

WD 4 8¥FkLds | nghkg Th-o HYL k55 % 58 7=, 1FVIla
LIS NG | 72, 2O, GAENCHE LT, 4 BN (R
RF— & _—2 | 85%DHE T— E) DR MERA O AR %
ZFALT, m#5THY | Rz, B BIRHT ORE R
FVIa 355 | BV D1 5%T b ARIKIRE, 7Y R—v A, #F
MWD | 13k mER G MmERE M EA L VEBE, ~ES
BFMTEE 304 | LTz, 0 B AEMEV B T rFVIIa
4o DONFRFI DD H iz,

Tanaka, 2013. | BI04 RAD NI | 3 factor-PCC 28 | PCC #5853 | AT T 2 ARmERELA], B
FiiBE, PCC | £H XN Tz | 50 4Tk L et M g, dn R, 2 )
F721EFVIIa O | DIEEE (n= T, s, M | ALY ET—honTRICE
BEIIGENERE | 50), PCCH#E | B, fAE, N | WThH, PCCs FETHRERBNAE
IZHEV™, FFP 4 L, PRfE TR 72 | 2o Tz [ARIMERTA] O
AL, /R | 2120 (1553- Er~yFr | Rl 5(3-8.8) BAL vs. 11 (7-14)
# 2 AL (77 | 2510) 10, 7 &, Bif7], rFVIIa BECEEE LT, iF
zlL—TR) | FVIIa %580 | 1% 12 BR HIm &% PCC BET
VAT LY # [median 2 49.6% 727> 7= [1,370 (745-
T— k2 0 BT (2-4) mg: 29.4 | 2,078)mL vs. 690 (450-
THIEMAEH mg/kg] (n 1,030)mL],
N o Tk =100),
TREINTW
7=

Cappabianca, | BIZEHFSE W95 3,454 | propensity socore | propensity FFP #EIZHf LT, PCC #£TiX

2016. 2 DRENUNESS | matching TAHE | socore matching | i D 24 Igfi] Y ifl & 2347 B ZAK
BRTEEICR | I, TGS | LTV (836+1226vs. 935+
WT, AL | PCC &5 EBHE M-, Fresm | 583 mL), PCC BET. JRIMLEKER
BOMMmlcxt L | 2254, FHS | FisERGE | o5 EE$[(OR 0.50 (0.31-
T, B8R | 1Lz 3 factor- #2254, B | 080)]&. BHE [-1.42(-2.06 to
IR E LT | PCC D#FREGEIT | BEOTRME | —0.77) H{L] NEEICEKFLT
PCC 235 | FRET 1,500 | 1X. 2(24) VAV
TWEEF29 | IUTHoT-, B TH -
14 &R L 77
b0,

5) BIF3CER

(1) Logan AC, Yank V, Stafford RS. Off-label use of recombinant factoVIla in
U.S. hospitals: analysis of hospital records. Ann Intern Med 2011; 154: 516-

2

3)

22.

Gill R, Herbertson M, Vuylsteke A, et al. Safety and efficacy of recombinant
activated factor VII: a randomized placebo-controlled trial in the setting of

bleeding after cardiac surgery. Circulation 2009; 120: 21-7.

Willis C, Bird R, Mullany D, et al. Use of rFVIIa for critical bleeding in

cardiac surgery: dose variation and patient outcomes. Vox Sang 2010; 98:

531-7.

(4) Willis CD, Cameron PA, Phillips L. Variation in the use of recombinant
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activated factor VII in critical bleeding. Intern Med J 2010; 40: 486-93.

(5) Simpson E, Lin Y, Stanworth S, et al. Recombinant factor VIla for the
prevention and treatment of bleeding in patients without haemophilia.
Cochrane Database Syst Rev 2012: CD005011.

(6) Vincent JL, Rossaint R, Riou B, et al. Recommendations on the use of
recombinant activated factor VII as an adjunctive treatment for massive
bleeding--a European perspective. Crit Care 2006; 10: R120.

(7) Kozek-Langenecker SA, Ahmed AB, Afshari A, et al. Management of
severe perioperative bleeding: guidelines from the European Society of
Anaesthesiology: First update 2016. Eur J Anaesthesiol 2017; 34: 332-95.

(8) Demeyere R, Gillardin S, Arnout J, et al. Comparison of fresh frozen plasma
and prothrombin complex concentrate for the reversal of oral anticoagulants
in patients undergoing cardiopulmonary bypass surgery: a randomized study.
Vox Sang 2010; 99: 251-60.

(9) Sarode R, Milling TJ, Jr., Refaai MA, et al. Efficacy and safety of a 4-factor
prothrombin complex concentrate in patients on vitamin K antagonists
presenting with major bleeding: a randomized, plasma-controlled, phase IIIb
study. Circulation 2013; 128: 1234-43.

(10) Cappabianca G, Mariscalco G, Biancari F, et al. Safety and efficacy of
prothrombin complex concentrate as first-line treatment in bleeding after
cardiac surgery. Crit Care 2016; 20: 5.

(11) Arnekian V, Camous J, Fattal S, et al. Use of prothrombin complex
concentrate for excessive bleeding after cardiac surgery. Interact Cardiovasc
Thorac Surg 2012; 15: 382-9.

(12) Tanaka KA, Mazzeffi MA, Grube M, et al. Three-factor prothrombin
complex concentrate and hemostasis after high-risk cardiovascular surgery.
Transfusion 2013; 53: 920-1.

(13) Masud F, Bostan F, Chi E, et al. Recombinant factor VIla treatment of severe
bleeding in cardiac surgery patients: a retrospective analysis of dosing,
efficacy, and safety outcomes. J Cardiothorac Vasc Anesth 2009; 23: 28-33.

(14) Alfirevic A, Duncan A, You J, et al. Recombinant factor VII is associated
with worse survival in complex cardiac surgical patients. Ann Thorac Surg
2014; 98: 618-24.

(15) Zemrak WR, Smith KE, Rolfe SS, et al. Low-dose Prothrombin Complex
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Less Than 2.0. Neurocrit Care 2017; 27: 334-40.
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static and flow conditions. Thromb Haemost 2011; 106: 1215-23.
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[4M5] CQ3  KREMIMEIEIZ IV T Prothrombin Complex Concentrate (PCC) <°
recombinant activated factor VII (rFVIIa) DO 5 IHELE S 5002

1)

2)

Recommendation

SME B O K BRI EIEIZ BT, #ISSATO PCC OF G0 s
HMNE S DBIRERTIIARATH S (D),

HME B O K EHNIIEIEIZ B\ T, IS/ TO rFVIa 13 & 5 L2 &
2 <HERET S (20),

HELE L D BAREY 72 R

SMEIZ XV REHIMZ 2 L TWAHEHIZK LT PCC X FVIla Z#& 57
5HZ L, BARIZBWTIEZ K OREHEIGIMER & 72 553, ERR OB
T EZIATPONTE Y EELR CQ Th Db,

SME B O RERRIMEEICBW T, PCC OEENHELRE SN D Mo
TO CQITx LTEHAENTZDIE 2 DOBIEIIE (1,2) DATH-T=,
MNTENENT 4 7V 7 RMERANC PCC ZBh01 L7 B bk T
H5, HHOFEEEZ TEG (thromboelastography) %z VTV B3, Z D[
EIXR2 > TRY | RAMIEEEEEZRO T, 512, BARAA T A
UA7 H3D BTz, PCC # 5 LT RO BEMEIC OV TIIFE— B
DTz, o T, BIFFRTIIPCC 2H G535 2 & LT HOY 5072
HITFED b EfEiatHT b b,

i B (F 7o 3R ek &) 1B L ik, B S 2 5R(1,2)
IZFBW T, PCC BEHRIZIC L Dl b &R DRI bD &, #N
LT=bDRH o7, 2 fE b I b D7 hlsts, ML R
IRDTCOWRAN IR NA T AV A7 FEEEMEZ TR O D T2 Ol X R EE & )
WrL7=, (D)

[F) o o i o [T L2 B LTk, BRI S e 2 SRS BT B AL T
74 7V T URERFIE PCC A S DY -5 & FFP Bl & O Lk
ThHO., 747V 7 U RHERAIE PCC ZlAa by TR LR,
FFP B CHe G U 7o B & bblie U C L R BRig ifn. 23 (2158 C & 72 F15 23 51 0
72 (29% vs 3%, P<0.0001), LU, EZ 72 IEEHHE 2388 5 72 PCC
DR & U T OFRMm IR EE & 1l L7z,

FE S A AFILE TH 5 MARZERRIAE DFIEIZ DOV TIE, PCC OGO
AEETHERG LT 7 — 2 032\, 6> T, SMEREE O K&l mEiEIC
BWT PCC ODHEFIZLDEBIORFNIEDT 7 M LB E HITARIAT
HO ., HETEEF DI DT EMTE R, BRI ZRIFIE L EE 2R
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EH L=, (D)

WA, IMERE O K EFIMEIEIZB T 5 FVIla 523 5= 8T v
2L LT, MG LIMEGREELIN BB O T A 2T 1 R (3). IMEEE
Z%t5 & Uiz RCT2 #(4,5). RCT(4)DY 7 7 )v— T T D B2 3¢
1 #@(6) & FEIMAIRIZ % LT rEVIa N &5 SN BB 255 L LI Biss
WIE 1 RN 8 Lz, SMERERE T, /MBIC L REHMEZ 2L T
WA EFIZKR LT, rFVIa Z#& 57 2200 L2V o 2 BRI 3T T
Y

R Shuiz A ZEMT 1 #8(3) & RCT2 #R(4,5)I2 BV T, rFVIIa #% 5 & &
TR T T ML THDHHER (F-3EFR), il EE (F72130R0
Bk &) | ICU Wi E H 3, A TR A SR AR SE e & o Bk |
DWTIE, FEEHEMSIEH D O D, JIROFHFIRES rFVIa 51550
EWEBETILHFRCTE 2% &M Lz, F728H L7 RCT2 #F
(4,5)CT7 U F DMEOBEN—EARHE TIIH L DD, NATAY R
N A= AV Wy

BRI N-BIZE5E 2 M (6,7) 2B\ TIE, rFVIa 5 & £ 2T v
N LT DI (FIITAEAFER) | il g (F 72 138 ki i &) |
ICU #7E B $ & OEFEMEIC OV TIE, W HIEZAN RN, T RAY X7 b
AN ZRIEESEER H D LB 2 b,

tFVIa $# 5. & BT RO BEEMEIC W TR B Sz A Z T 1HRG3).
RCT2 #(4,5) L BIEZE 2 #% (6,7) W TAUCBWTHBEMEIN RSN T
BoT, FE-EMT W EHET SN, o T, rFVIa 5 X D581
ROFBERIRTIZR o L fEwmiti b s,

tFVIa 5 & B8, BRoRm kg &I L ik, ffH SNz
A LR 1 #RGB)E RCT2 #i(4,5) DV BW T b rFVIa &5/ T/
RN EDUREN, FE—EMRIT AW LI ST, BT SRS
2w (6,7) \ZBWTH, rFVIa £ 5 & g o2 &8 & R i BRig i 22 B
PERFEO BiLiz, #E- T, rFVIa & 512 X > T, @SB, KRR
Rl &3 BT Lz &t o s,

tFVIla #5-& ICU #i7E H£2-2 T, RCT2 #@(4,5) D341 h rFVIIa
BEHRE L IR GRECZEITRD v o Tz,

FE SN D AFNE TH D MR FERIEDOFRIEIZ OV TIE, R & IMEE
FIFITH - 72 RCT2 #R(4,5)2 8B\ T, rFVIIa G- THIN L TUveds
o7, BEME 1 ROIZB W T HRERRER TH Y | IROF i R
tFVIla B GIEZEOE WO LIFEEMEIEH 5 OO, BRKMIZITTAR TE
LHEPHE B R T, LinL, MG EAMELISN x5 & L TGt D X 2 it
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©)lte

CI:1.02 to 2.05).
1E - T, IME RS O K EHfEEIC

Kol MeEBRIESIKE L TORAEY AV IFFETIERZNVHEOD
(RR 1.35;95%CI: 0.82-2.25), BhfjRifAefE XA EIZHIN L 72(RR 1.45;95%

BT 5 rFVIa £ 523 #E5E X 5 )

WZHOWTIE, DT U M LA TH DM M EDID RO LD —F
THLEROLENBED LT, RREDOT 7 b A TH 2 ERIMARZERE
JEDA B IRINMNERD SN D 7= BISAORBIC BT tFVIIa 2%
H L7z

ARG HELET B,
MoOTTA K74 /10Z
Canada @ K& H e 5

2C)

BT B HELE
WZXH9 % rFVIla 5123504 K714 (8T

(T, EEROSEFEZROT, BIRMARIES NG D2 Enb, HiRY - 27

wIEWNT R OIME

X LTS rFVIIa B HIIHERE SN TR 577, @Ins T

422 13T O RETHRNE LTV, RTA T4 Tl Levi &
BWT, WMEREZ G L LT RCT4 WF%E (S EIEH L=

D L (NI

RCT@A) DY 7 7 )—TfENT T 5 BIEMIE(60) 5 Te) H &7~ 26RCT

CREEEERRLE LT 9 RO R A2 RE
rFVIa fEAREIC B W THEIZ

LT, BhWR M AR5 E 2 3
%< (5.5% vs 3.2%, p=0.003). Ki|Z B IR A

Ry MBRERTHH-T2ELTND (2.9% vs 1.1%, p=0.002), # kM i e

IZOWTIE, ZENRNE LTWA(5.3%vs 5.7%),

AR U 7245 B

® RCT 1% 2 i L7 <JFEBEDN DI o 7 2 &b | BIRILARSE O 5

JEWCZEDN B B IR D> T AT RE

3) Practice points

PEASRE,

ﬁ%%mﬁﬁkLTP&}%ﬁwm%ﬁﬁﬁé i, BHARIZBWT

(32 < DBEITHEIMEN & 72 2 MU+ R EEPSLETH D,
4) Summary of evidence
@ meta-analysis
Study . .
Study type Population Intervention | Comparator Outcomes
Simpson, | meta- MAIE TRVIEEME | vFVIIa #5 | rFVIIa 6% | 29D RCT A N=, 2D
2012 analysis | iz 2L W5 H 5 (77+k H 28 ik, 2 EEME/ERIRERT
*H ) ot TRFRINZR S O L TR

HONEEL TV, FETRICEHL
TOHRMEITR D 2> (RR
1.04, 95%CI:0.55-1.97) , M & &
FRIMERER M 82>V TiE, rFVIIa #%
KX HEEICH D Lz (% 4% mean
difference(MD);-297,95%CI:-416- -
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178, MD;-261, 95%CIL:-367- -154),
L2vL, ZOFERICHOWTIRIEHRA
245D RCT NEFN TV
O, BRFHE S RN S 5,
i % U7z BEHIC SV T,
rFVIIa 5 T A MM & > 7253

(RR 0.85,0.72-1.01) . IMAeZERRIE
IZOWTIE Rz BN A EE T
7= (RR1.35,0.82-2.25) , Imi%
KEIZ DWW T ORRFTT, BifiRifARE
i rFVIIa &5 X D AFICHEML T
V7= (RR 1.45, 1.02-2.05) .

@ RCT
Study Study type Population Intervention Comparator Outcomes
Boffard, | EBRZMiz | 16225 65 E | rFVIa # 5 | vFVIIa &5 | 48 B[ LA o i % 2 & 13X
2009 WF9e (320 | TOEIESNEE | (200 pgkg, (FZ7&R) rFVIIa 58 CHBICD 7 <, FF
) TUH | Eoo4EHITHR | 100 pgkg | WATE U7 SlR AME -3 C IR ifn
Db belsat | MR 6 AL | 100 pg/kg O Bkl &k 2.6 HAL (95%CI:0.7-
L7y IYEN) ik 3 By ) 4.6) W ixnot- (P=0.02) , #Hiff
HURE M & ifn /)N RO I B
L HiZ rFVIIa 5 THEILD
ooty FEERIZOWTERR
FEERRBOIRMM - TZM, rFVIIa #5
1% 30 HRIDO{KV Y ARDS FA:k b
MOF Z&E3RIZBIHE L Tz,
Hauser, T FEAME | 183D 0% E | rFVIIa # 5 | rFVIIa JE&5 | 30 HIETRIT, #ip9sME. S5+
2010 PR TOEES KON | (200 pglkg, (F7€R) HL bIC 2B CHET A o 7o (Bl
ALES DU BB P C | 100 pg/kg | B ; rFVIIa : 11.0%, 7T &R :
% M BR 86 f. &2 4 | 100 pgrkg @ 3 10.7%. #i8Y ; rFVila : 18.2%, 7
BAL U7 EAE SN | RS Z&R :13.2%) , 24 FEFI LN O
EEE (vay MMBEEIZOWNTH 2 BEM TEIT
gL TV R— 7o fe (Y% i Bk i BT 2K
A, BT ET iy rFVIIa : 6.9, #9777 &R
1L U Eootgin % 8.1, $iy rFVIla : 4.2, $iHI7
ToTWBHEE TR 6.2) o MARZERIEDFAFR
NEEND) WZOWTH, 2HEBITEII R -
7o (Bir9sME ; rFVIIa 16.1%, 7
F AR 13.2%. SASME rFVIla
4.3%. 77&R :10.0%) .
@ BEWRE
Study Study type | Population Intervention Comparator Outcomes
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Schlimp, | &AM T4TV T FC Hifli, FC+PCC 2L 3 HEf ik Ti%, FC-PCC-
2013 Bl | WA (FC) M | #&5. FC+PCC+ FFP & 5HECT7 4 7Y /v
(1574 | G- EES | FFP 45 BEBE 7223, WTho
1) (158 BCb7 7Y 7B
HEFF S LTz, FC-PCC-
FFP $¢ 51 C g b 7R i Bkl i
BIIABICE T,
Schochl, | &AM 185 70 5% | Thromboerastometry | FFP O& % # | 1Lifig#EHIC FFP & (CFF
2011 kS0 FTOISS16 LL | THEERFE 2D | H LT F | I18835.5) Tik, 6 HAL (th
e, T4 k. KBilkibase | i, FC L PCC % | A VAMEL Y | 1fE) @ FFP 25T
TV 5 excess -2 BET 57w han A NYF—% | 7z, FC+PCC & (F¥
VHEEIFC | mmol/L LLF o (A=A MU T OB (FFP #% : 1SS35.2) Tix, FC6g &
& PCC % | SMEE (Ml | fiEix 601 JE 1) PCC1200 B (& HizHg
iz - MUk AIS3 ) AL, FRIERE
TEM 7 A L b, BHERSHER MELEEERE, FC+PCC D
FibffE | AISH Aii) FFP & i L CHEICE A
#% (FC- -7z (29% vs 3%,
PCC B : P<0.001) , /) s i (e
80 JiEf) b, [k FC-PCC BETH
BlZEN» o= (91% vs 56%,
P<0.001) , FETHRIZEL T
IR 22580 Rp o T
(FC+PCC:7.5%, FFP:10%,
P=0.69) .
5) 5IHCER
(1) Schochl H, Nienaber U, Maegele M, et al. Transfusion in trauma:
thromboelastometry-guided coagulation factor concentrate-based therapy
versus standard fresh frozen plasma-based therapy. Crit Care 2011; 15: R83.
(2) Schlimp CJ, Voelckel W, Inaba K, et al. Impact of fibrinogen concentrate
alone or with prothrombin complex concentrate (+/- fresh frozen plasma) on
plasma fibrinogen level and fibrin-based clot strength (FIBTEM) in major
trauma: a retrospective study. Scand J Trauma Resusc Emerg Med 2013; 21:
74.
(3) Simpson E, Lin Y, Stanworth S, et al. Recombinant factor VIla for the
prevention and treatment of bleeding in patients without haemophilia.
Cochrane Database of Systematic Reviews 2012: CD005011.
(4) Boffard KD, Riou B, Warren B, et al. Recombinant factor VIla as adjunctive
therapy for bleeding control in severely injured trauma patients: two parallel
randomized, placebo-controlled, double-blind clinical trials. J Trauma 2005;
59: 8-15; discussion 15-8.
(5) Hauser CJ, Boffard K, Dutton R, et al. Results of the CONTROL trial:

efficacy and safety of recombinant activated Factor VII in the management

of refractory traumatic hemorrhage. J Trauma 2010; 69: 489-500.
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(6)

(7)

(8)

9

Rizoli SB, Boffard KD, Riou B, et al. Recombinant activated factor VII as
an adjunctive therapy for bleeding control in severe trauma patients with
coagulopathy: subgroup analysis from two randomized trials. Crit Care
2006; 10: R178.

Isbister J, Phillips L, Dunkley S, et al. Recombinant activated factor VII in
critical bleeding: experience from the Australian and New Zealand
Haemostasis Register. Intern Med J 2008; 38: 156-65.

Lin Y, Moltzan CJ, Anderson DR. The evidence for the use of recombinant
factor VIla in massive bleeding: revision of the transfusion policy
framework. Transfus Med 2012; 22: 383-94.

Levi M, Levy JH, Andersen HF, et al. Safety of recombinant activated factor
VII in randomized clinical trials. N Engl J Med 2010; 363: 1791-1800.
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[PERF] CQ3  KEfmM L2330 T Prothrombin Complex Concentrate (PCC) <°
recombinant activated factor VII (rFVIIa) DO 5 IHELE S 5002

1)

2)

Recommendation

rFVIla ¢ 513 BUK THRHE T & 2 FERE FEHE 125692 2T Oz IR Iz IS
9, MmO a O ERHERR) I I O ER R IZIRE L CHESE T 5
(20),

FERHHILIC 51T 5 PCC DERHIRA ., BFZEIE72 < S L2y (D),

HESRSL D BAREY 72 730

tFVIIa (&R E DK Vila K1 OFE I, X KF A5 Vila K123 E
BEMAL S, Por B RN—ZX hZ23EZILTRKRED o B
REAT D, brr vk, MR OFEETIC, EREHADOE
&L TR MR Ik 2 Rk URETRY 72 (ki 2425, PER R
T, ERL DIC 2 UIE LIRSAE U IR M ARBEIZME 2 72912 tFVIIa O 1k
MARPFEN TV, FBETEH, 2 TORBENED LA2WED
THAZ IO EEE 72 PER R B HY A pER b (PR E L5 S duRem 51 23
HINTW5D,

AR T DI AWFSEIT Lavigne-Lissalde 512 K - CTiTiLiz 1 HF%ED
BT, RITA RTA L ORG L7005 857, FERREHINEE % X5
& LEAZeTidavy, FERRK THEM S 2 EE R ER K& o4tk
P2t L CO RCT (A BRI Ay TH Y, ZNETHLELESED
RCT NEMINDZ TV eEEIOND, LEER>T, KUA RZ
AV DOXGTH DR RKERNEF BT 28 RICBT 2T v
ZUE AT E A EDOHIZED R ITHRBBLEENIIE T o 5 7 DIER O BE 23
WY, TET VAR AL 52 T D AR S D, TOFHTH
JER O FEAEFE DN FRET S 472 (propensity score matching <> matched case)
WD E DRWVBIFE L W R D,

ME— D AWFZEIL Lavigne-Lissalde 512 K » TiTbivic, sk 3t
HAELHER (—7 0T V) OIEFERET ZEER20 1AFE()TH
0. TEBFEIHIFENCSOE L 48 4 OFESE PPH BRED S H, T4
2MEE N B rFVIIa (60 pg/kg) OHEERGNTbh- 424 L.
FIRE N Tz 42 4 O 21T\, 1FVIIa O 5 1@ HE 5T
iz br—LgE L g LAV A T&H 5 second-line therapies
VEREBOFERBY #RBO-EHREL WD, a>r b — L EET
1% 39/42 (93%) DHEE D second-line therapies % 5% 1} 7= DITxF LA ARE
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TIE 22/42 (52%)7)% second-line therapies %52 1) 7=, iR BRI
B 7ot WMV EEICBW TS THEEZRO R N1, H
EELITOWTITITARET 2 BlOEE EFIRMARIE 258D 7223, FIE R
IZOWTIL 2 R TAHEEEZRD o T,

FETRAD rFVIa N 5- 2 5 8EIZ OV TUiE, A ABFZE 1 HFZE(D) Tl
FECHIN 72 < I T & 72 o o, SR D & 2 BIZEHFFE TIE(2).
tFVIla 5B CHTRITAD LT, IR 72 WEBIEF2E TOR T
I, 24 BN OFETE RN 14%., 30 H AN DL R 32%(3).
56% (HA LS TS 46%. FTHEATHDS 62%) (4). SETHEIZ2 L (5).
11.1% (6). 15% (7) & & STV 22y, EREE TIXZ O ofEmkic
AFE RIS, FEEERLZHO THICH D LB BT,
HifLE~D rFVIla N 5- % 5 BEBIZ DWW TIE, o IRAFZE %72 <. &
fli D @22 TN TlXd D25, 4 #F9E(3,6,8,9) T T, 80%H O Hilf &
BWIRI R AR L TWA D, HLBIXET 2 H D EEZ BN
770

VBRI B OV TR, S ABFSE 1 BFZE(1) T B B D 2213580
BT, BIEEMSE CIX rFVIIa O 5442 L2 i & 238 U T D ik
% 3 (3,498 D=, L7=H - T rFVIIa OF 51300 B i & 2 569 5 7]
REMERH D EB X LT,

HIL 23R e 5 72 O O BT ~D rFVIla 28 5- 2 5 822 >\ TE,

() THEIZEA LTz, (fFVIa #f 41% vs control 52%)

1R 1 BB =R DO R LB T DA T - 7=, Kalina 1% 89%IZ Hif
DI F 7213 1R 1 % 5B 8 (5). Isbister 1% 69% THIML O/ F 7213 1k 1
Z (7). Kobayashi HI%, Hof&HiiL 16 ADEE (64%) T [k
M), 8 ADEFE (32%) T ). 1 A\odE (4%) T IE{kLT
W2 EWNIORERTH-7209). L7235 T 69~96% DIER A 1E 1
NI B I B DR ZFBO TR Y . kRN’ H 5 &5
Z bt

fth D FEIE THEE STz rFVIIa OAUHE T D MARZERREIZ DUV

TiX, SC AL fiﬁwm&5ﬁ4ﬂw#umW%ﬁ%m&f VS
FR R AR E ) I AR ZEARIE DGR O HAU(1), 2> P r— A REHITRO 6
o TN, 2 B TTHEZE mbﬁﬁotoﬁﬁﬁnfi WMS
1.3%(7). 2.7%(3). 3.4% (8T IieFEFRNE 2 588 7=, rFVIla OFE 5
O MARZERIE IR TIEO D NBIET DA EMENRH D B 2 I‘omto

BIEAIZEIZ & D 1tFVIIa O R & 8k S 9 m), i &2 k3" 5
), 6 G I B A 3T 5 PTREME . H ML 2N ERGE T 2 72 6O O BRIl o)
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3)

ZhiR, IEMBHESHIVRILIC X B 729 T4 & THESE) (20) &L
Tz, MIEZERII—EOHEETEID 5 280HETH LD T, MMk
B A CF 5 FEERMEAI L7 & OB 2SI RE L, Lavb i
FREERIE IR T DHERICHB W CrFVIa I3 S & TH 5,
MDOHTA KT A BT HHELE

Royal Australian and New Zealand College of Obstetricians and
Gynaecologists DA K7 A 2 (10) T, EMmMPENINTWVDRKEH
M ~D rFVIla DEGREZBEINDHE L TWD, T2 LEDOEREIX
BEAT- D SV 11 1L Af7 <038 B 72 i IR IE DS AN b o e a L v 9
A2 T D, 72 recombinantVIla O H1T MTP O —&H & L Tt
. R, KRR EOBIERRT A =X OFEREHEOE & 1Z 90 ng/kg
TOHREZHEZ L T\ 5, RCOG Green - top Guideline(11) Ti& rFVIIa @
HHE 7R, BARRBRO M TRWIREY . %2 PPH OFHICIE
HEIE X720 & LT 5D, ACOG PRACTICE BULLETIN(12) CTlk, EFR
MM Zx 3% rFVIa OFGITE - RIGEEEEZX N TE LT, WE
272 5 REHIN 7 7~ 2 —/L D% O EAER RIS BV THERK &
HIMDOBEAF~Da P LT —2 90 DH ZTHAIND Z ENERE
ShHELTVD,

Practice points

ARENOFLG1Z, MARERIED Y AT 2o TWDH T2, EMmOFGERIED
HHEEFTLNLBUR THEM T 2REFEEFICHT 5 H 5 5l
RIS LIRWEBNZIRE S 41D, rFVIa ORI+ 0EOT 7Y
)T UNERAIIIRLETHLZ D, 747 ) EE ER ST
ECHERATOIRETH D, o, BBETIE FVIa XBAEA T 7L T
bLHTD TR L TIARAN - FIRIC oA v 7y —Lb Fart s
FNRRA[R TS,

4) Summary of evidence
@ RCT
Study Study type Population Intervention Comparator Outcomes
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Lavigne- | 7v A b | FEIUHEIHIA] | 60 ug kg @ | 7 X LD | MBRZBWTEHECHITIR D L h o
Lissalde, | kb 8 3% B | IC/US L7248 | thuFVIla O R | O HIZ@F IR | 72, thuFVIla OBE5I3@E BN
2015 (A—7"v | 4 OHEE PPH O | HIoHEERE | E2ITbhl | {Thhizar ba— L gL
Z L) BEOIL, T 42 4, second-line therapies D&% R B
VAN (= W = DD ZFBDOT, Frlzar ba—
# > thuFVIla @ JVEETIT 39/42 (93%) O BH M
HE #5317 second-line therapies % 52 1F 7= DI
N 42 4 LEs * LA ARETIE 22/42 (52%) A
REN T second-line therapies % %2 IJ 7= .
42 4, TESE PPH 1% (absolute difference, 41%;range, 18—
Wt 24 BRI 63%; RR, 0.56 [0.42-0.76]). 43 Wtk
PNIZ 1500mL L I RICEE L 2572, RCCs
O Hyif % 78 6 7= & FFPs D il B2 5 0 7 1A 9
Ho L ER, ENMABRIZBWT, i EE
EEHTEEELZRD RN -
72 thuFVIIa arm T 2 B O Fk
MAREN TS S N7z, 1 BNLINE
FRURIMARIE , 1 6113 AR TEFRIE 2
ED R WIEE IR MARIE Th -
72
© BT
Study Study type | Population Intervention Comparator Outcomes
Hossain, B E B | ERREHNEE | 18 4 FVIla | rFVIa 2 &5 rFVIIa group Tl 22% D FBE M
2007 e 34 7, PER}RE BHEEZITTE | SnTWiyy | JEC,  non-rFVIla group Tl
M AR D, 8 4% 16 15 50%DBE DT,  1FVIla O
1,500 m 2L EOH | 3.6 mg 10 4413 5%, aPTT OFH 22805 2 780
M., Hb40 /LA | 4.8 mg D5, 77 PT IZOWTHRIKEICEE
L10 AL Bl | 9 B3 440% 2 7R A L DTz, Hb X aPTT
mEELEELE | HIEORG% IR > CREEEELZRE L
EE S 24mg T 3h BB T, BELTRIT 96%
HIT TN T WA Uiz,
b A 5 o
5) BIFCER
(1) Lavigne-Lissalde G, Aya AG, Mercier FJ, et al. Recombinant human
FVIIa for reducing the need for invasive second-line therapies in severe
refractory postpartum hemorrhage: A multicenter, randomized, open
controlled trial. J Thromb Haemost 2015; 13: 520-9.
(2) Hossain N, Shansi T, Haider S, et al. Use of recombinant activated factor
VII for massive postpartum hemorrhage. Acta Obstet Gynecol Scand
2007; 86: 1200-6.
(3) Schmid P, Mordasini A, Luginbuhl M, et al. Low-dose recombinant
factoVlIla for massive bleeding: a single centre observational cohort study
with 73 patients. Swiss Med Wkly 2011; 141: w13213.
4) Berkhof FF, Eikenboom JC. Efficacy of recombinant activated Factor VII
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)

(6)

(7

®)

)

(10)

(11

(12)

in patients with massive uncontrolled bleeding: a retrospective
observational analysis. Transfusion 2009; 49: 570-7.

Kalina M, Tinkoff G, Fulda G. Massive postpartum hemorrhage:
recombinant factor VIla use is safe but not effective. Del Med J 2011; 83:
109-13.

Bouma LS, Bolte AC, van Geijn HP. Use of recombinant activated factor
VII in massive postpartum haemorrhage. Eur J Obstet Gynecol Reprod
Biol 2008; 137: 172-7.

Isbister J, Phillips L, Dunkley S, et al. Recombinant activated factor VII in
critical bleeding: experience from the Australian and New Zealand
Haemostasis Register. Intern Med J 2008; 38: 156-65.

Willis CD, Cameron PA, Phillips L. Variation in the use of recombinant
activated factor VII in critical bleeding. Intern Med J 2010; 40: 486-93.
Kobayashi T, Nakabayashi M, Yoshioka A, et al. Recombinant activated
factor VII (rFVIIa/NovoSeven(R)) in the management of severe
postpartum haemorrhage: initial report of a multicentre case series in Japan.
Int ] Hematol 2012; 95: 57-63.

Patient Blood Management Guidelines: Module 5 Obstetrics and
Maternity. 2015.

Prevention and Management of Postpartum Haemorrhage: Green-top
Guideline No. 52. BJOG 2017; 124: €106-e49.

Committee on Practice Bulletins Obstetrics. Practice Bulletin No. 183:
Postpartum Hemorrhage. Obstet Gynecol 2017; 130: e168-¢186.
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[ZothofEsEk] CQ3  KEWM #4235\ T Prothrombin Complex Concentrate
(PCC) X° recombinant activated factor VII (rFVIla) DG 1IHELE XI5 79> 2

1)

2)

Recommendation

IN7 7 U NIREFICK L, BEMENE < Hio P S 2R L
&« PINEIT9 556, el PIIINR 2HIE L7929 2 T4 RT+E5FH
7u kB A EREE] (4fPCC) L X 2 KICKAHEREITY 2
&S5 (1B),

HEUNT 7 U BREOREMMIZKT S 4-PCC OFHIZE L Cidest
WCEATZET AT 20 (D),

KEHMIEFNZIBNT FVIla OFG-2{ThR W2 L 245545 (2D),

HELE L D BAREY 72 R

4f-PCC BL U rFVIa (& & b har BV EAZRET A TH
0| EEERE T OXRZ L KEHAEE TITIEMAEZ T 5 fREEN &
5, —HCREHMEETIE e oo EER T o F b
nECHIKTFLTERY ., @R e v B pEAITMARE 2 AR T 5 A]
BEMENEBEZOND, SHIZALPCCIIUNL T 7 ) il X I v K 4§
P13 (vitamin K antagonist: VKA) O EREFEHUC, rFVIIa 1350 KMES VI
R RZIER I AR RE, 7T < /MRS TREZ % Ui s &
2o TNDD, REHMIZ X 2 % REEERE R 7 R ZEXE IS & 72 D,
MHRFN L & HICEl R EEE R A TH Y . ZORGITEE L TIEREN
VETHD, LT -> T, KEHMEFIZHWT 4£PCC F 721X rFVIla
DHLESI N D DENE CQ & LT,

A CQIZRBWTIEKREH ML & 721X K E I A RiA 5 DR - o+
&« ERBRELUNENSRE LT-, 72, AL PCC 7214 rFVIIa 5
&L, MR GERE XN G ORHFIZ &G Lo 7o B3 2 X R
& L7z, 28 H (F721%30 A) LT, BN T RAL FEFHMIEE & L,
FE 2, i (R i i (B R AR SEARE A& BIRETAE H &
L7,

BRAMRENLE I TN 2 LELE 35 VKA IRAEEIZBWT,
4f-PCC F 72 1T MAE ORI 512 K 25 EREREL % bk L 7= RCT TIX (1) .
OB BRI LIS T b 4£-PCC #E THE R PT-INR Otk (INR=1.3) %
B [EEIEHEL TN © 55% vs 13% (P=0.0158), = DAt D FAHT : 54% vs 4%
(P<0.0001)], HZh2 MBS E 3G STz HERSE T © 80% vs 60%
(P=0.27), & DD T : 92% vs 74% (P=0.0279)], F£7=. 45 HLANDIE
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TR (3%vs9%) CIMIEZERRA X b (7% vs8%) IZBWTHEAEER
Wigmolz, LTei> T, VKA OFEHUIIEWTIE 4-PCC O TR 51
AOHEZEMSE 5 2 L2 <, BEREOREZX D Z LN TH D,
DEAEL « SME - FERDIAL OEIRIC BV T, FE VKA B O KEHMIC
k4% 4f-PCC DA NMEE FREE L 72 A ILIEF 12D, FINEE O
MIZ%F U 4f-PCC Z#%5- LT BIZ20F9E (N=38) TId 4f-PCC & 5-#1Z PT-
INR 2323 L 30 44 (79%) OBF TIEMAHELATZ EHESNTND
N, 224, (58%) 1 4f-PCC & 5% b fkc S <Tunb (2), £/,
A RS & 3t G & U T2 B 23098 Tl propensity score ¥ v F 2 7 & 1T 5
7o RERRRE & bhif L C 4 PCC O Fe G- 13l & 2 W) S E7e o7 (3),
BIRF S ClE, 4£PCC OGRS - il & - i 2 & - i ie 284 E
WCRIFTHEL —FEOTET VALV T+ 5 Z L IXTE R,
JHREZE B3 DI 3 UIBRIZ IS\ T, rFVITIa O FRAR G- O H 30 % 7F
fliL7= RCT (4) TiX. EEUIBRRIN S 2 KEREFE T rFVIla 50 pg kg F
7213 100 pg/kg Z %G L7-REE 7T ARREL O CTHIME - i &ICH
EAEZROT, LA BUEERGINECOAREITRO -T2, F
7o, WM ZxtGe L Lic A 2T (5) TiL, 60 HLUNDIETF[rFVIla
BE vs XFHREE @ 4.1% vs 2.2%, RR 1.51 (95%CI 0.33 —6.95)]<C L4 ZERRIE
[13.0% vs 9.9%, RR 1.38 (95%CI 0.65—2. 9D IV THEZEZRBD o
- — 5T, WML RIS A EEILR Do T, DIEIVEFATooME 2 & e A
ZFRAT (6) TiX, TRAES « 1B G-ONTIIZB W T LT FEE
WE Lo 1208 {FE5#&E : RR 1.04 (95%C10.55—1.97, {RFE&K 5 : RR
0.91 (95%CI10.78—1.06))}, FRIMERELHF| O G- 2T FRIRE G TR LT
[FBh# 5 1 -260.78 (95%CI -367.30—-154.27)], —J7. MARZERRIEIT rFVIIa
DOFETEN L 720> 7223RR 1.18 (95%CI 0.94—1.48), P=0.15]. BRI
MR FERRIE 1T rFVIIa 5 CTHINT 5 Z & R EZ[RR 1.45 (95%CIT 1.02
—2.05), P=0.04], 72 < & b AFIEFIF ORI BV T A R 220 R 5
HI7RN—J T, BIRIEIEN RS SN D,
DB A KT A 2T D HELE
g—n y NHRRER SO BRI REHME BT A R7 4 1280 TH,
TN7 7 U oNIREE MR IRIALE 25T D81 PT-INR ZJIE L7729
X TALPCC #5756 Z Ll < SN TWD (1B), rFVIIa lIZBH L
TIE, PRGBS K L TWAH—5T (IB), HH0 5 FE%
H o TCLTHIEMARETEMICHBRN L SGEITESE2EELTH
T EFEH STV D 3 HEREES (XK 20) (7).
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3) Practice points

AfPCCIIUN T 7 U U DOFEFIERE L THARATHARINZT2D, —ED
HAELL EOEFERER TITE R S s &b s 23, rFVIa O A
R EDMEEEDHRTHY | Fi CTX A EFEEBIXRESND, WT
NOBA G bar B U EAZRET ZRATH Y kM ST &
UCTHHT 47V ) G URER T TRFVZIEMAREH DSR2

ATHREPE DR HIV,

4) Summary of evidence

@ meta-analysis

Study Study type Population Intervention | Comparator Outcomes
Gurusamy, | IF&HE 33 | IFBAEEE recombinant | = > b 7 — | 60 HUUNOELERLFVIIa # vs xt
2011 rF4 7 | @FVIlavs = | Vila v FRRE : 4.1% vs 2.2%, RR 1.51 (95%CI
Fe—LiE 3 o 0.33—6.95)} it ZErSE] 18.0% vs
DRCT) 9.9%, RR 1.38 (95%CI 0.65—2.91)}
ICBWTHRBREZRD R olz—JF
T, WEICHABEEIT R o7,
Simpson, MAE & B | A 2R < ¥ | recombinant | = > ks 7 — | DMESNELFICIMEZ B e X & 7T,
2012 <HEBFEOM | XTOBER VIla IV TR - IGR B E-OWTIICE
7 5N @FVIIa O | WTHIETREGE Lo 720 {(F
EDOTBED HEo@E W | %5 : RR 1.04 (95%CI 0.55—1.97,
= ® O &) BERE - RR 0.91 (95%CI 0.78 —
rFVIIa #% 1.06)} . AR EREAI ORI T
HOHE B 5Tl Uiz { PR 51 -260.78
ZHR7~ZRC (95%CI -367.30—-154.27)} ., —7.
TOAZT MR FERSEIT rFVIIa O 5 THML
FU R 27275 {RR 1.18 (95%CI 0.94—
1.48), P=0.15} | EhRif ke ZE42IE 13
rFVIla #5CTHINT 2 Z LR EN
7= {RR 1.45 (95%CI 1.02 — 2.05),
P=0.04}
@ RCT
Study Study type Population Intervention Comparator Outcomes
Goldstein, | RCT BRARICFIN S | PCC plasma EEFMIE B M B 7
2015 L < IR EEAL LT FR A U 7 1k i 2h SR

BEENLELTS
v 3 K
AR B

FE B FAf R Tk gh AN BLAT
LEME &S /- oiT 4f-PCC BET
88% (65/74) | MHAEFET 73%
(48/66) (p=0.0237) & 4f-PCC
BT AEDRIEMERESN
776
DB R LIS T 4f-PCC B
THEZ PT-INR ot# (INRZ

92




1.3) #iR% BT : 55%
vs 13% (P=0.0158) , = DfthDF
5 1 54% vs 4% (P<0.0001)). A%
ek RGBT (EIEAE
F1if : 80% vs 60% (P=0.27), =D
fth o F i 92% vs 74%
(P=0.0279)} .

45 AN DT E (3% vs 9%) <
MARFERA X b (7% vs 8%) (2
BWTHEBZEERD M- T,

Shao, 2006

JFEIBRTR I
st 3+ 5
rFVIIa @
RCT

HPREAL ' D F
i

recombinant

VIla

kedH 7= 0 50
ng 71
100 pg 745
FHio 10 4
B AE OV Al H
2 & F
Mgk T ETH
=

7 7 & &K
(n=76)

R ER R A B U2, n
(%) 77K 29 (38), rFVIla 50
ug/kg: 36 (51), 100 pgrkg: 27 u
glkg (36),p= .59

ARILERE & (AL , 77 2R:0
(0-10.7), rFVIIa 50 pg/kg: 0.9 (0-
8.9) 100 ng/kg: 0 (0-14), p=0.68
FFP fiif & (mL), 77 &4R:0(0-
2,305), rFVIIa 50 pg/kg: 0 (0-
3,430) 100 pg/kg: 0 (0 - 5,600),
p=0.61

PC #ifs (mL) 77 t&&R: 0 (0-
240), rFVIIa 50 pg/kg: 0 (0-584),
100 1 g/kg: 0 (0-400), p=0.93

i HmE ( mL) 77 &R 500
(40-4,700) rFVIIa 50 pg/kg: 800
(50-7,000) rFVIIa 50 pg/kg: 500
(70-6,500), p=0.77

© B

Study

Study type

Population

Intervention

Comparator

Outcomes

Colavecchia,
2017

Retrospective,
single-
institution
study

igE2iv e

PCC (84.6%

BENT 4T

T PRAR A

bbb I n)
(n=39)

propensity
score ¥ v I
7 & AT o -
PCC #5528
#F QoBE
W7 47V
e S kR
2327

propensity score ~ > F 7
EAT o ToxtHAE & e L T
4f-PCC D F G-I fn 7 % )
IR po T (SRIMmERE
#l, 12.4 £ 8.0 units vs. 9.7

+ 5.6 units [p = 0.058];
FFP,10.0 = 6.3vs. 12.7 £
9.7 units [p = 0.119])

5) BIA3CHER
(1) Goldstein JN, Refaai MA, Milling TJ Jr, et al. Four-factor prothrombin

complex concentrate versus plasma for rapid vitamin K antagonist reversal

in patients needing urgent surgical or invasive interventions: a phase 3b,
open-label, non-inferiority, randomised trial. Lancet 2015; 385: 2077-2087.
(2) Schick KS, Fertmann JM, Jauch KW, et al. Prothrombin complex

concentrate in surgical patients: retrospective evaluation of vitamin K




)

“4)

)

(6)

(N

antagonist reversal and treatment of severe bleeding. Crit Care 2009; 13:
R191.

Colavecchia AC, Cohen DA, Harris JE, et al. Impact of intraoperative factor
concentrates on blood product transfusions during orthotopic liver
transplantation. Transfusion 2017; 57: 3026-3034.

Shao YF, Yang JM, Chau GY, et al. Safety and hemostatic effect of
recombinant activated factor VII in cirrhotic patients undergoing partial
hepatectomy: a multicenter, randomized, double-blind, placebo-controlled
trial. Am J Surg 2006; 191: 245-249.

Gurusamy KS, Pissanou T, Pikhart H, et al. Methods to decrease blood loss
and transfusion requirements for liver transplantation. Cochrane Database
Syst Rev 2011; 12: CD009052.

Simpson E, Lin Y, Stanworth S, et al. Recombinant factor VIla for the
prevention and treatment of bleeding in patients without haemophilia.
Cochrane Database Syst Rev 2012; 3: CD005011.

Kozek-Langenecker SA, Ahmed AB, Afshari A, et al. Management of
severe perioperative bleeding: guidelines from the European Society of
Anaesthesiology: First update 2016. Eur J Anaesthesiol 2017; 34: 332-395.
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CQ4: REH MG IV THREFIEITHEE S LD 022
[4M5] CQ4  REHMAERFNIZ I\ THREEIE I THERE S 50 2

1) Recommendation
b T2 AR, SMEPEHI A O BRNEBE I LT, ZOEERIC
B <. AIReZefR Y B (B8ERL 3 REHLINSEZE L W) & 535
Z ez RIS (2B),

2) HEXRESCD BLARA 72 AR

REH MIEF]TIE, P12 O EBAR G X DR /R [E 2 VI A 74
BRI &= 2 L 3 5 & Mg E % I 2 T, thrombin-
thrombomodulin i 72 12 K DR TLEDN R Z 5 Z LB BERM ST 5,
Z LT, REMMAEFNZ KT 2 FIEETE (R B0 OBMHIZ L %)
DENHERE SN TR Y | SMEREECTIL, KB RCT 1T XY AN
WERR S AVTc, 7272 U PURRVARTA T, AR ZERRE O 555 & e 9~ AT RE:
K Z 2 &9 AfE(Tranexamic Acid: TXA) I $& 514 At 2 3556 3 5 Al REE:
HLIEM SN TS, Lo T, KREHMIEFIZB W CHARRERIEIIHESE C
EHMEIDPORFNIEER CQ TH D,

[FEC=R, 28 B (30 HAE&ETe) TR, FNLETE]

RCT 72 b NZ A ZEATIZ W T, ERRIEE 77 B ARRR T & Akt
EAER (n=20211) T& % CRASH-2 study DT EF » ANEFTH D
(1,2), CRASH-2 iR i, AMEMEHIM DRk ABE 123 LT, IR TIX
S5t 8 FEREILINIC TXA OB G (v—F 4+ > 7 1 g10 77, £ D% 8
BEM 2N C 1g 85 MThil, B TIE TXA BERETHREIIK T LT
WA [1463 (14.5%) vs 1613 (16.0%); RR:0.91, 95%CI:0.85-0.97; p=0.0035],
FRlZ, L X 58T 2 A EIZED SHE TV D [489 (4.9%) vs 574 (5.7%);
RR:0.85, 95%C1:0.76-0.96; p=0.0077], F7=. AR HOHIMIZ X 5L
LABICETESETWD  [282(2.8%) vs 355(3.5%); RR:0.80, 95%CI:0.68-
0.93; p=0.0036], —J7. MA2%E (vascular occlusion) &K DT, HlEids
ARA, BEHEAME ., IO ERIC XA TRIT, 7T RS kL
TTXAHTHEEITI R T,

CRASH-2 @ substudy(3) Ci%, HIMEIZxTT D TXA ORhEM, HEMN
SRR E CORFIIRIFET 5 Z L2y S iz (FRAEEH p <0.0001), &
HVEIR (245 1 BEREILIN) 13, HIic X238 Y 27 2B S
[TXA #E 198/3747 (5.3%) vs 7T B AREE 286/3704(7.7%); RR 0.68, 95%
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CI:0.57-0.82; p <0.0001], 1~3 FEDIHEIZ L > THHIMIZ L DBV R
7 Z i LT2[147/3037(4.8%) vs 184/2996(6.1%); RR:0.79, 95%CI:0.64-
0.97;p=0.03], —J5. 3EFILIFEOHKZ 51T, Hifllc KDY 27 %21
& H72[144/3272 (4.4%) vs 103/3362(3.1%); RR:1.44, 95%CI:1.12-1.84; p
=0.004),

fth> substudy(4) TH [RIERIZ, FETRIZHT D TXA OFEIT, ZHEY
HDFELTRIZK LT (£ : HR= 0.83, 95%CI: 0.73-0.93) TH K TH
0. ZEND 3R LANICIE RSB SN BFE BN TOAH LN T
Hot-, (=3 WM : HR= 0.78, 95%CI:0.68-0.90; HR> 3 Kj[#]=1.02,
95%C1:0.76-1.36) , 55 3 KFRLAN O TXA #&5-5AtalE, =45 H O
M2 X BT OERIEE 28% K F &7z @I T\5 (HR = 0.72,
95%C1:0.60-0.86), L7=78-> T, TXA . sMEHIMAEE I L CAlEEXR
R BN G352 EBRHELRES LD,

F 72, BID substudy(5) TiL, 3 WEEILANICIRIE Z BAA L7 BE 2B 1T
5 KB DI Y AT Z 4 FE (<6%, 6-20%, 21-50%, >50%)Z 531 F TRt
LTW5, AMEMEM I EF ORFERIE T Fis L O ML TR L2 S
% TXA ORI, BELLE Y A7 2L > TRELS BT, FHETH
30% D HMIZ £ AT A b S8, MARTER AR Z K 30% K T S+
EHE LTS, Lo T, TXA IIAMEMEH M2 £ 5 BEITIA < 2l
HAnzenTx, 2oAIIRbEERHMAZ AT DB ITRET
XTIV s S,

SHERAMEIZ X9 D TXA OB F % FL7- RCT(6) TlE (n=240) . TXA 5
HTORITOMY A7 (RR) 1X0.69 (95% CI: 0.35-1.39) THE
X7 o Tz EHE SN TV 523, CHARH-2 OFERIME B RE (n=270)
BEHDYEAZBNTQ)TIE., TXA 5N T 2D S22 &AW
&N TV BHIRR:0.63, 95% CI:0.40-0.99, p=0.05],

FEEHEENME & 72D b OO G2 2 650E (ME= 5% 24 I
FILANIZ 1 BALLL EoaRifER G ML 2 52 1) 72 B3 Zxt5 & U7 BlErse
IZBWT, TXA (1 g RN G1%, ERIOFIK CHEEBIN&EE) OF%)
P73 MATTERSs(7), MATTERs H(8)WF5E TR S vz, CORER, 2B
IZFB W T, EIEE (Injury Severity Score)ld TXA #ETHEIZEWIZ H 20
H5HF[TXA BE 25.2+16.6 (standard deviation: SD) vs FF TXA #£(22.5+
18.5SD), p<0.01] . HIBEPNIET-RIT TXA BE CEALIZE S [TXA #&EHE
(17.4%) vs FEH 5-1£(23.9%), p=0.03], R K EHMALIZ IV TIE TXA B
THETFRAN A L T2 [TXA BE(14.4%) vs FE TXA FE(28.1%), p=0.004] .
F7-. EEREL OIS KERMAFOAFHM 2R L, 30 HEAEFIC
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MSE L CHE L TWe (FRE0 p=0.006, p=0.004), = 52, AEfFrhR
X, HIFEA TN & 72 D APtk 48 B E TORRTICAEEITRL ., £
FLABED LI TXA B HNFE L TEBY ., TXA OFIRIEFERIC L 5
REMERmWNE DOBLER 2 I TUVV,

[ o ot B R ]

RCT T& % CRASH-2(1) COfRETTIL, 77 EAREE 5160 A (51.3%) .
TXA #f 5067 N (50.4%) 2%} L Cligif 2372 S 72, TXA BEIZ - 6.06
Hifir (SD 9.98). 7T BARREICIZFEY 6.29 Hifir (SD 10.31) OEMLA T
bhﬂ\ o BHERAME T 5 TXA @fﬁ%%%t RCT(6) Tl (n=240) .
TXA IZHEI Y fHF bz B Ic BT pim s E X, 77 'R &l L C
mﬁ)xﬁow(%%aomlm)T@D\m?h%%mikiwbg
PEA~OHERDFITFED ST,

B CTh D EE BT D B EIMEE V7 — DO BN T,
TXA #5HETIE BEAE TE Y 2 < OiEss, BTl L v £< @ RCC,
FFP 3% 5- 340, IO 24 R LA @ RCC Wil &3 %0 » 7= & i S
TV 5, MATTERs AF9E(7) Cld, £EE 2BV Tl o L3 H X TXA
B GRECIIIEB GBI TE D - 208, mRER© RCC:FFP |22 7
73> 72(1:0.87, 1:0.88), KEMAETIL, 7 VAT LT — MREMR
TXA # 5B CIRIER GREC AR TE o 7283, TN LIAM T f &2 21T
72730 T2, WRER T RCC:FFP IZ#1% 727> - 72(1:0.88, 1:0.87),

INHDOFRERMNS TXA I X i EERW DA ST 5 2
CIXTERVWLDEEZBND,

QiR EE e

CRASH-2(1)Tl&., TXA BETO 1 SLL EOBFER F 7= 1T IEEIER 2
SE CLMEZE, Mzarh, ZERE(PTE). TREEHARIMASIE(DVT)) 2 &0F
L7-BEIT 168 N(1.7%)TH V. 77 REGEE [2012.0%)] & HEE
X720 lz, ZE% 3 RHIUNICIEEZRG LB 2R L L
CRASH-2 ™ substudy(S)T“ SKBERFDIETS Y A7 % 4 B (<6%, 6-20%, 21-
50%, >50%)Z 57 T TRET L7=BF5E Tl TXA JGREEICB W T, BIEE
K OFEESEHY 72 AR E[OR:0.69, 95%CI:0.53-0.89; p=0.005]35 & OV Eh R0
FEJE[OR:0.58, 95%C1:0.40~0.83; p=0.003]DA B2 378 bz, —
. TXA X DFIRMARIED UV A7 OFBRIKTIZ /2722 L LD
[RR:0.83, 95%CI:0.59-1.17; p=0.295]. TXA IZERIMARIE O f i 2 (K8
T 5 EHEE STz, BHIMEIZHT D TXA O % 7= RCT(6) Tl

(n=240) . TXA #& 5HEICB T 5 MARTEDFIEIL /2o T2 L s ST
ol
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3)

BIZIIZ2 T D MATTERs #2212\ T(7). SBRERET, IHZERIE
(PTE) [8(2.7%) vs 2(0.3%); p=0.001]% X OVEM & AR MLARAE (DVT)
[7(2.4%) vs 1(0.2%); p=0.001] %, TXA FHHEIZIBVTIERGHE & i
L CAHBIZHERIZRIE L Qe KRERIMAZRE L TH, TXA 55
IZB W T PTE FIEEIA D E 1> - 72[4(3.2%) vs 0;p=0.01], LS L723 5,
EORERECHBWTY PTE ICERET AETHNIFRD ATV, F
7o, EREFELIIRERLFEONTICBNTYH, ZEEMITICL -
T TXA #5250 0WTNOIKR/ YT A—4 % DVT £721% PTE ® U A
JRFERBRMNoT2Z LD TXA #5132 DVT 72 5 ONC PTE RIE &
BEE L TV W RIBEMEDR B D s STz,

(7EBE %]

BIEMIE T H D e EEIC BT D mEME ' o & —DAF7E(9) Tl TXA
BEHRE. FEEGHECTERHIMICHER W EHME SN TV D,

[1E M=)

SHESAME R 263 % RCT (6)Tik. HEFTMEEEZEAHIMIZ TXA & 21
N(18%)F LT 7 B AREE 32 AQ7%)ICFED HiL, et eH B ZEITHR
b B 7R )y 72 [RR: 0.65, 95%CI:0.40-1.05],

[Fh 20 & OHE]

SR AME B 12k % RCT(6) T, 1BFERFIZIS 1T D Glasgow Outcome
Scale THEEKAE GEL, MEMIREE, & L <ITHHER - EFEE O
D HEAEEICNEET 5) SHESNZREOEISIE, TXA H5REL
TR RBHOR TAHEZITRED bR > 7= [RR:0.76, 95% CI:0.46-
1.27],

Practice points

KIIFE RCT T 5D CRASH-2 #F4E1Z. inclusion criteria 2B AR AIZ AT
<, ity g v 7 BEIK 4 FlL SRR LR PR 2 B L 7 AR A
AL, i A 2 L2 EBE LA E . REHEELDSN B ZEENT
WD, BEERIC ITXADZANTHD Z ENPETRVEE ] NEEN
DI, FIREDONSAT ANAND MR H D, Flo, BEEZDITL
LD, EtEE & B s EIRRE A R OB EE LENS ThoTo, Lo
T, FeEEN Y T D02 S M O RE R DN S 4v, FricdeteE |
B D EEIMEE L Z —ITkT DA Z G PEIZ DN T, WL DB
FENTR I TV D,

SEHEE OB EIME T o F — OWFE TIX, TXA #5330 10 3 4 1 2 HN
SH D, FFIC 2000mL Ll EOFRMEREIN 252 &, 2GRS FiT 252

98



HEGE/ A TIE, EERZEINSE 5 REEN B SN TV 509), %
7, rapid thrombelastography (r-TEG)IZ351F 5 LY-30 7% 3% LI E&EFRS
D MRS TUHE B (TR - T2 AT IC B T TXA #5810 bR A LI A
BICWET T RN CRLWES TR b ME STV 5 (10),
— . TXA L, ¥a v 7 TRWEETOT U M MITEEEZ 5 2 7200
HLDOD, v a v &2 LTZEE TIE, MOF O (0OR =0.27,95%CI: 0.10-
0.73,P=0.01). &FETDUE (OR:0.16, 95%CI:0.03-0.86; P=0.03) (=% 5-
L7z OMKT2WME LR SN TWA(I]), L - T CRASH-2 ® AARZ S
et E BT D EEME T v X —ITRT DA G EIC oW T, I

b OBETFED Bl T 2 Z LITNE & bz, T b ORBERD
HRL., ZEOBKRTOIHZHRET20LENHD LHEZLOND,

4) Summary of evidence
@ meta-analysis
Study | Study type Population Intervention | Comparator Outcomes

Ker, meta- AMEEIME RS Ui AR A N PARE T — )V LTk R,. BRI EIT
2015 analysis PRI #E (aprotinin, BT E 10% B 72, (RR 0.90,
tranexamic acid 95% C1 0.85 to 0.96; P =0.002), = D
(TXA), epsilon- HIFEIC TXA 1233 % CRASH-2 (4
aminocaproic acid B 9% % Hb D) OFERICEKGFL
and TW5D, PUBAIEDS, AR IERAE O %
aminomethylbenzoic I, FHRRCHE ML 23 B T & o T IE B D
acid)(Zx9°% RCT FlIBICOWT, 252 TTniaen

S SE >7,
3 OORRN S AMEIT kT2 TXA ORhFE%E R
inclusion criteria |Z & RCT (n=240) &, CHARH-2 CHHEI
LT, 221 MG T BERE (n=270) 26D
TXA (25 L C[3THR W7o A 2T TIE. TXA #5132
&), 128 T % B 4 & ¥ 72 [RR:0.63, 95%
aprotinin (2%} L T CI:0.40-0.99, p= 0.05] , F7=. TXA
e s hie, L BEEN MO E A EICED &
#7-(RR 0.75; 95% CI 0.58 to 0.98; P

=0.03),
@ RCT
Study Study type | Population Intervention Comparator Outcomes
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Shakur, 2010

randomised,
placebo-
controlled
trial
(n=20211)

S5 PE H i
HL<iEx
DY RT O
RN WG
(B 8
] LAPY)

tranexamic acid
(m=F g7
lg 104307
T, XDt 8 It
fI2MTC 1g %
4

7T R
(0.9% saline)

I TXA H5RECTHEIC
KT LTV 5[1463 (14.5%) vs
1613 (16.0%); RR:0.91,
95%CI:0.85-0.97; p=0.0035], 4
W2, i £ 53T 2 H IS
HDEETND [489 (4.9%) vs
574 (5.7%); RR:0.85,
95%CI:0.76-0.96; p=0.0077], =
7o ABEY H OHImIZ L DT
LbABEICKTFTI®ETWD
[282(2.8%)  vs  355(3.5%);
RR:0.80, 95%CL:0.68 - 0.93;
p=0.0036] , — J7 . I # JiE
(vascular occlusion) Z X % %E
T, Zhgas 4, EEIME, £
73D JRIKNIC L A TR,
772 REE L R LT TXA B
THEEIT -T2,
7S5 REED 5160 A (51.3%)
WX LT, TXA BED 5067 A
(50.4%) (=% L C i iig Sl o
T 28 72 iz, TXA B,
¥ 6.06 HfL (SD9.98) 77
TARICE, F6.29 HAL (SD
10.31) @ Sz,
TXA #ETO 1 DL EOBfRY
F 7 XFEBSEAMARIE (O
FE, Mhzsrp, BRZERRIE. TR
MR if 42 9 & A OF L 72 R E I
168 A(1.7%) T, 77 R &5
RETIE 201(2.0%) THEZEIT
o,

Yutthakasemsunt,
2013

traumatic
brain injury:
(RS i )
TXA D
RCT

16 kLA £
SMEIZL D
HESENN R
(post-
resuscitatio
n Glasgow
Coma Scale
4t012) b
L<IiE, &
Sl Fd $8 155 2
EVE 2713
GERHE T,
SME % 8 IF
LIRS
computerize
d
tomography
(CT) #HEuh
7o BHE T,
BATFH
WELTTIRN
B (B

TXA (2 —F ¢
> 7'1g 304y
M T, ED%
8 W[ /i T
g & 5 )
(n=120)

Placebo
(sterile water)
(n=118)

FEEHMBIEE Th B, BEENH
Mo 25%LL EokiT, TXA
BETIX, 21 (18%) . 7T &R
T, 32(27%) L. AEEIT
o7z, [RR=0.65(95% CI
0.40 to 1.05)]. TXA &5 #ETD
T OHR Y 27t (RR) 1%
0.69, 95% CI:0.35-1.39 THE
ElLX 7o T,

Glasgow Outcome Scale D
EHEO TXA 1T X 5HBIT
[RR:0.76, 95 % CI:0.46-1.27]
RO LN T,

TXAZEI Y T BB
BT DM LENEX, 77 R
LHw L CHNY R
RR:0.92 (95%CI:0.61-1.40) T
HoT,

TXA (2 Y fHF 6 BEIC
B D IMARIE D IIEIL /2>
776
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P AT
@“ % B
Frot)
® BEHE
Study Study type | Population Intervention Comparator Outcomes
Morrison, | HMiFk#% A | BEICBIT 260K | TXA 54 TXA FEEHH | 28F BT, BEE(njury
2012 mEBE | B EZE% Severity Score)lZ[TXA #f 252+
% 24 BEREILANIC 1 16.6(SD) vs FE TXA BE(22.5=+
(MATTERs | HA72L EozR ek 18.5SD), p<0.01]1& TXA BETHE
HFE) W 1fn. % 52 F 72 AR IZEWIZH 20 B3, HBEN
#) TTXA (g SETLCSRIF[TXA & 57E(17.4%) vs

RN G4, &
Fifi 0> ] Wy G LB
e s) oFRME
T (n=896)
KEdm [ (24
RERILANIZ 10 B
Ar LI oD 77 i Bk g
i) BEE, Bl
fEMT 23 2 STz,

FEHEERE(23.9%), p=0.03] & TXA
FECEEALICAR S L RFIC K i
BEZ BV TIH[TXA #E(14.4%) vs
JE TXA #£(28.1%), p=0.004] &
TXA BETHE AL T
oo Flo, EREHLLOICK
sl A2 315 5 Kaplan-Meier
AfFdlRR 30 HE) Tk, Wi
NITHEWTYH TXA [Fsr LA
FIZHEELTWE (FRER
p=0.006, p=0.004) , X 5T
FHfL, BN ER E 25D
Atk 48 il &£ TORCICHE
71X <. ENLBEOALFIC
TXA #523% 5 LWz,
ABEF BV T O LB
b T 32X ABEGRETE Do
7275, WRER CRCC:FFP (23
1472 7>-72(1:0.87 and 1:0.88,
respectively), KEEIMAET
X, Z U A7 LT — NS
AN N7 S VN 72 S s G AT
IVCAN T (IR A A :={ R D o
RER T RCC:FFP (271372 )
-7-(1:0.88 and 1:0.87,
respectively),
ERFFET, MERE (PTE)
[8 (2.7%) %2 (0.3%) . p=
0.001]33 & OV FEAIR AR AE
(DVT) [7 (2.4%) %1
(0.2%) . p=0.001] &, TXA
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BGHET, TXA FERGRE & Bl
LU CRIERNE D -T2, KEH
MAEZIBNT S, TXA BHREN
TXA FEHH5REL I LT, PTE
DEENEN-T- (4 (3.2%)
% 0. p=0.01) .

WO BEREICBWTY PTE
WCERT 2 EHNE 2o 7,
B BT CIX, BRIR T A —
ZOENG, BFEEIIRER
MEEOWTIZEBNTH DVT £
721X PTE & OREMN 2 D> 7=,
L7=2-> T, TXA 05 %51
WD T A —%% DVT £
721X PTE & BE LTV 72U ATRE
M BB

Morrison,
2013

HlERR % A
] & Bl
7%

(MATTERS

11 W1 5%)

RIS T D1
# (iE=E%

24 FERLANIZ 1

AT L _E oo AR il Bk
T A 52 1) 72 R

#) TTXA (g
FIRN 5%, =
Fifi | 7 G E B
s OFE
%kt

MATTERs II #F%E Tl
MATTERs 521238\ C, F T3
Y ABEBICBWTARILZ VA
TLUET— MEGEREL T
ZEMB, R T RXV ARSI
NTBHI7 VAT LU ET— D%
BERDLI-DIZ, 7UFTLoE
7 — F@0=168), K7 3FH¥ LR
(n=148), Z VAT LI BT — h+
kTR FH AW (n=258), 572
L(n=758)

D 4 FEIZF T propensity score
RO TR S N -2 ST n
eE NI,

ISS ( Injury Severity Score) 13,
k7 2% %4 AR (mean [SD],
23.0 [19.2]). WG LRV EE
(mean [SD], 21.2 [18.5]) & Hifiz L
T, 7 U A% 5 (mean [SD],
28.3 [15.7]). M7 #% 5 (mean
[SD], 26 [14.9]) T, AREIZE M-
72(P<.001), FRIMEREG MB35
<L ISS MEWIZHE b B3,
FELHRIL, mAFEEGHE (11.6%)
T—FEL . b7 RV LEREE
(182%) T, 7 VAEER
(21.4%). WG L2RWEE
(23.6%) TH -1z, b T FFH A
BBLO7 VAT L ET— |
. FERICIRST L TR SR
CHE LTV, (v Xk
0.61; 95%CI1 0.42-0.89; P=0.01 5
O v X 0.61; 95%CI 0.40-
0.94;P=002 ) ., F/z, WHHE
HCid, MHERIREEZ R L (034
(95%CI, 0.20-0.58; P

<001) ], 7 UAOEEN LT
Y AEBROFFOMISEER %
FEIRAICEIE T2 2 & T, 30 H
W ECTCOHANLHBEEM E T
DEFICHET D b0 LHEE S
iz,

5) BIH3THER
(1) Crash-trial collaborators: Shakur H, Roberts I, Bautista R, et al. Effects of

tranexamic acid on death, vascular occlusive events, and blood transfusion

in trauma patients with significant haemorrhage (CRASH-2): a randomised,
placebo-controlled trial. Lancet 2010; 376: 23-32.
(2) Ker K, Roberts I, Shakur H, et al. Antifibrinolytic drugs for acute traumatic
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injury. Cochrane Database Syst Rev 2015: CD004896.

Roberts I, Shakur H, Afolabi A, et al. The importance of early treatment
with tranexamic acid in bleeding trauma patients: an exploratory analysis of
the CRASH-2 randomised controlled trial. Lancet 2011; 377: 1096-101, 101
el-2.

Roberts I, Prieto-Merino D, Manno D. Mechanism of action of tranexamic
acid in bleeding trauma patients: an exploratory analysis of data from the
CRASH-2 trial. Crit Care 2014; 18: 685.

Roberts I, Perel P, Prieto-Merino D, et al. Effect of tranexamic acid on
mortality in patients with traumatic bleeding: prespecified analysis of data
from randomised controlled trial. BMJ 2012; 345: €5839.
Yutthakasemsunt S, Kittiwatanagul W, Piyavechvirat P, et al. Tranexamic
acid for patients with traumatic brain injury: a randomized, double-blinded,
placebo-controlled trial. BMC Emerg Med 2013; 13: 20.

Morrison JJ, Dubose JJ, Rasmussen TE, et al. Military Application of
Tranexamic Acid in Trauma Emergency Resuscitation (MATTERs) Study.
Arch Surg 2012; 147: 113-9.

Morrison JJ, Ross JD, Dubose JJ, et al. Association of cryoprecipitate and
tranexamic acid with improved survival following wartime injury: findings
from the MATTERSs II Study. JAMA surgery 2013; 148: 218-25.

Valle EJ, Allen CJ, Van Haren RM, et al. Do all trauma patients benefit from
tranexamic acid? J Trauma Acute Care Surg 2014; 76: 1373-8.

(10)Harvin JA, Peirce CA, Mims MM, et al. The impact of tranexamic acid on

mortality in injured patients with hyperfibrinolysis. J Trauma Acute Care
Surg 2015; 78: 905-9; discussion 9-11.

(11)Cole E, Davenport R, Willett K, et al. Tranexamic acid use in severely

injured civilian patients and the effects on outcomes: a prospective cohort
study. Annals of surgery 2015; 261: 390-4.
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WIS OBRMICE D N7 X ABTXA) DG 25 < HRT 5, T
WM ST, 22 LaHEOME RIS OFRAEDNE 2 57 OEE
MLETH D (2C),

HELE L D BAREY 72 R
REH MIEF]TIE, P12 O EBAR G X DR /R [E 2 VI A 74
BRI &= R & 5 B Mg E % I 2 T, thrombin-
thrombomodulin )i 72 12 K DR TLENE 2 5 Z LB BERM STV 5,
£ o T, REMMAEFNZ KT 2 FIERAEE (R B0 0BGz L %)
DOAEIVEDRE SN TEBY DA ETiE, KEBERCT 12XV wEER
INA IRATIFATEBN T, TXA S H L& & D S8 25 G300 ED EdE S vz
(1), 7272L TXA 1%, BHERGHRERZFRT LR LERM I
TS (1), ElfExr DA Z T THOBAEFITICIBN T TXA OF
HixtimE, F3mmEoRICER 2,3,4) LEESHTHWS, F
72 TXA DG T REAZEIM S 720 EOHEDNZU(,3),

FOMOFHEIEE (7T FrF =) 12OV T TXA %5 & ® RCT A3
b, T 7T OFERAITLDEMESECEE BT 0o mEG)RH D
— T, AZENT CIIEERIIEDL RN EVW I HE (6) LV, %
MR 2 RIS —E Tidev, AT LR RCT OHEEZIT T
2007 LU CTE VIR E R TWD, £ T7 2/ 7 a VERIZO
WTIE, AR TER I, Znb SIS ANRIEMIER 2/ 5 TXA
MATERSINTRESH Y | Hx REANZEA SN TS, Hl
TOILMA L UTOEIRERFIL TXA 12 > TR B, 2005 FI2%
FeHik Lo, LIRS THO T A KT A4 (IR ENTWD L H 7,
TXA USND ZFNZHOWTOHELIAR T A R T4 Tl fTo7en & &
L7,

—J5, DMHREZE, MAEZE, FRRIAR S O AR ARE DR AEIC OV T
TXA OFELGICE D W FRHEINEER 0 E VD RCT(1), A Z BN
BHD, EDIFBIEIZ DOV TIL, doserelated TH D &bt TW5 03,
RCT(1) T, ARBRHARM FIZERBORAEDT-OI, &5 8% 100mgkg 75
50mg/kg ([ZIHE L CHRAERIEDL N7 ORENRD D, F1-#&
5873 24mg/kg CTHIERGREICIL L T BB ORARIIE W & OHE(S)
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LD, TOTODWETH, TXA OFGITHTRITEEII LR,
FAEDOIEAITIHETC R Z NI D L HE LT D | TXA O 5RO
DOFREIITERNLE TH 5, REHMIEFNZ I THURAR L & HESE
TE L0089 D OFhHE, MRHAICRDVELIIREE L THLEETH
L0, TXAIZ X DR, 77 aF =l XD RO, ERZ2F
LD, EEDMLETHS,
DB A KT A 2T D HELE

EACTS/EACTA guideline Ti%, K& TPHEINDBHFICH LT
TXA K ONT FuaF =& E D S 85 2 ERHE I TWDH D,
TXA TIHERORBENRREI N, 77 F = TN EM L7 2
EMESINTEY (T, SORHMEDPMELIRRDHITEEES>TND,
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BUR COKBODEIHEEZZRE T 5 & TuliaiiE (TXA) OXREEE L
T, WA PHED A Y 27 B (REARFM, BRI, raisim
Al G-F1%) 12k LT, EEBRFTTXEEZ2 05, BRAERE
(10mg % TAFBHAARFIARIRICETE L, = 0% Img/kg TEHEEHE) & &
MEHRE (30mg Z FITBHAAIFICRIRICEE L, £ D% 16mg/kg THifi
i) OB CIIE BRGSO TN EN D72 | FEORAERIC
N2 o7 (11% vsl.8%) & O H DA, Hidkd L H 1
24mg Hi[EF 5 THREBEORAEITIFR G LamWnicd, RICEEL
Tk, KHAEREGEZITHIRELEEZLND, TXA IXBHEETH Y | B
BEEEBREICONWTIEL, BAFTORSEORE L H Y | BEHEEOFEN
VEEZEZDOND, ZNUHHEBE L, HEICERGEZTONEEBb D,

Summary of evidence

@ meta-analysis

Study

Study type

Population Intervention | Comparator Outcomes

Edwards,
2012

meta-
analysis

10488 A D .Llligsh
BRI EE

Tranexamic
acid

No
Tranexamic
acid

TXA O 5138 o U A 7 R &
4(0.63, 0.59 to 0.68; P<0.001), .i»

1 2E(0.68, 0.43 to 1.09; P=0.11).

JMFEZE (1.14, 0.65 to 2.00;

P=0.65), AR (0.86, 0.53
to 1.39; P=0.54, JiiZ€#:(0.61, 0.25

to 1.47; P=0.27) DV A7 13 FH &4
AN
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David, meta- 25000 AD.LlESk | Aprotinin No WTN G CRIITEEZRL, M
2011 analysis B Tranexamic | fibrinolytic | MEZEDEE D, WITILD stroke,
acid Epsilon | agents MI, PE, DVT ® U A7 272 57200,
aminocaproi
c acid
Levi, meta- 8409 ANDLig4h | Aprotinin placebo placebo # & bl LT, Aprotinin $¢
1999 analysis B Rl B HRETETSRNMEV OR 0.55 [95%
CI 0.34-0.90], & /=i &%
Aprotinin $£ 5B T 7200,
Howell, meta- 15528 AD.LfiESk | Aprotinin, placebo FELHRIZOUV T, Aprotinin vs TXA
2013 analysis B Tranexamic (OR, 0.73; 95% CI, 0.45-1.21)
acid, Aprotinin vs placebo (OR, 1.11; 95%
Epsilone CI, 0.75-1.53)"C, Aprotinin {723
aminocaproi WUEREEDD EWVIFERICITED
c acid 7
@ RCT
Study Study type Population Intervention Comparator Outcomes
Fergusson, | RCT LB Aprotinin, 3 FEfE o ki Aprotinin 5 130JEMEET DY
2008 fir. fEWEFPEH | Tranexamic A2 % LA S# SRR, 2.19; 95%
. KOS | acid, and CI, 1.25 t0 3.84) ZERJERAED
INADEET Aminocaproi U271 3%, KREHifoy 22
i, ZIrEHE, | ¢ acid. 1% Aprotinin % 5- T 5,
TR OSEKR
TR FI B,
Myles, RCT CABG ¥ Tranexamc placebo TXAFEGIZLY, ELEH DT
2017 axid MIEFEAED Y A7 1T F 720
(RR, 0.92; 95% [CI, 0.81 to 1.05;
P=0.22) M &EEEdsEsz
ERTE i X 2 BT
L&D, MR TXA
BERET0.7%, HHEGHT0.1%
#4 RR, 7.60; 95% CI, 1.80 to
68.70; P = 0.002 by Fisher’ s
exact test),
Sigaut, RCT AN LML | Tranexamic | f&&&E : 10 Wi 23 AT T db o 7o AR NS 2T
2014 BB R ERE | acid mgkg OR— | 220, B, A A
T AEEIThE | ERETO R 0T, KEOREA
. 1mgkgh | IMEREFEHETO P (REE
Frfve 5 BE1.1%, AR 1.8% )
B 30
mg/kg DHR—
7 ARG HE
. 16
mg/kg/h £t
5
@ BEHZE
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Study Study type Population Intervention Comparator Outcomes

Koster, HE% CPB i HE#E KEHIM D ~A | Tranexamic R DOFEA T TXA B ERETE )
2013 % A1) & s Uz (Hufis) | acid FEe 58 | 72 OR 2.10 (95% CI: 1.29-3.41;
e MORIEME A, P=0.003),

F 17, complex
procedure (Z%f
L CH % &
( 24mglkg) @
Tranexamic

acid $¢5-

5) 5IF3CHER

(1) Myles PS, Smith JA, Forbes A, et al. Tranexamic acid in patients undergoing
coronary-artery surgery. New Engl ] Med 2017; 376: 136-148.

(2) Henry DA, Carless PA, Moxey AlJ, et al. Anti-fibrinolytic use for minimising
perioperative allogeneic blood transfusion. Cochrane Database of Systematic
Reviews 2011: CD001886.

(3) Perel P, Ker K, Morales Uribe CH, et al. Tranexamic acid for reducing
mortality in emergency and urgent surgery. Cochrane Database of Syst Rev
2013: CD010245.

(4) Ausset S, Glassberg E, Nadler R, et al. Tranexamic acid as part of remote
damage-control resuscitation in the prehospital setting: A critical appraisal of
the medical literature and available alternatives. J Trauma Acute Care Surg
2015; 78: S70-5.

(5) Fergusson DA, Hébert PC, Mazer CD, et al. A comparison of aprotinin and
lysine analogues in high-risk cardiac surgery. New Engl J Med 2008; 358:
2319-31.

(6) Howell N, Senanayake E, Freemantle N, et al. Putting the record straight on
aprotinin as safe and effective: results from a mixed treatment meta-analysis
of trials of aprotinin. J Thorac Cardiovasc Surg 2013; 145: 234-40.

(7) The Task Force on Patient Blood Management for Adult Cardiac Surgery of
the European Association for Cardio-Thoracic Surgery (EACTS) and the
European Association of Cardiothoracic Anaesthesiology (EACTA). 2017
EACTS/EACTA Guidelines on patient blood management for adult cardiac
surgery. Eur J Cardiothorac Surg 2018; 53: 79—111.

(8) Ker K, Edwards P, Perel P, etal. Effect of tranexamic acid on surgical
bleeding: systematic review and cumulative meta-analysis (Structured
abstract) BMJ 2012; 344: e3054.
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(9) Koster A, Borgermann J, Zittermann A, Lueth JU, et al. Moderate dosage of
tranexamic acid during cardiac surgery with cardiopulmonary bypass and
convulsive seizures: incidence and clinical outcome. Br J Anaesth 2013; 110:
34-40.

(10) Sigaut S, Tremey B, Ouattara A, et al. Comparison of two doses of
tranexamic acid in adults undergoing cardiac surgery with cardiopulmonary
bypass. Anesthesiology 2014; 120: 590-600.
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I pERR I O KA MUEFNZ kLT, HPEER 3 R IR O TE HR ) B
D RT3 LAB(TXA)R G222+ % (2B),

HELE L D BAREY 72 R

REH MIEF]TIE, P12 O EBAR G X DR /R [E 2 VI A 74
BRI &= R & 5 B Mg E % I 2 T, thrombin-
thrombomodulin i 78 812 K 2B TUEDE 2 2 Z & M S, Huft
WIREOAZEN WHO DA K74 TS TV,

PERMEIRIC 31T D REM I ~DFERIED = B » A%, 20,021 {4
D 2 AR5 L L7 RCT TRl L72 WOMAN study(1) D& F (2
RESEFELTWD, ZOWFZETO TXA 05 kL, 1g (10mg/mL/
M 100 i Thpo < VRS- L, 1B TERWIEGAIZITZS HIZ
TXAlg ZiBMEET 5 H D TH o712, WOMAN study (2 LiuiE, TXA @
BeGIX I X B UEpERRSE L 2 ) L7 (4 ~ ALk 0.81, p=0.045), L >
L. HER 3 FFHEUBEOR G CIIAEEZRO T, HER 3 KRN O
TXA OG- DB REW D Liz(4 v XL 0.69, p=0.008), < Do R
T DAEERECICE L CUIABEEZRO T, a2zl s& 2%
ZEblemots (p=0.84) . TXA BEHREO A3, (ki B B O BHIEMT A3
TN DHEENEAD Lz (4> X 0.64, p=0.002), TXA &5k v T
MBEINTMABIER EOFERRIL, 7RI L THEIZHEINL
AIEEY

WOMAN study LISFOHFFE T, HIMEIZOWTIIAZ T F U R 2
M3 & 77, Peitsidis H DAL TliL, RCT DGR % & bd7- il &)
OHEEAEIE 32.5mL THE TIEED > 72 (95%CI -4.1 - 69.13)(2), Novikova
5O TIE, 400-500mL @ Hif35 K OY 1,000mL LA_E o Hifnfil 4Tl
WTC, TXA 2 Lz &En b ien-o7- & &idh3, 1,000mL LA
o ix FYIB T Lz b O ORIE 510 Cida & 2R X
BDIpMhoT=E ENTVDHB), D 9#HD RCT TH TXA Off Fid Hi
B SH T L STV 5H(4-12),

LA, 20,021 61l D SEFERE G S dL7= FBE O KA et [E & B 7 B Rk
RIRZFFORER EETHY L bIEEMILT 13483 4 L FEFITE <,
KAETOERFEIFICY TIIOH D Z & ~DZ YR & 72 5 ATREME
N DT, FERMERO T v — & UL TR #3425 ) TidZe M2
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F (B<HELE) 5] L L7722, RCTICE AN H A0 2B & L
2o AR OKREHMIEFIZ BV THRAEIETHRTE 20 E 200
UM A RREE S 5 72O DI E A2 G O 7= O R RCT 0 3 13 K 5
ThDH-®, WOMAN study IZKE HEK(F LIZIRBICR O XD 2570
>77,

FERMEIRIC 351F 5 K RCT 12 L 0 . ZORAMENHER S8, B
BRIARERIE, AR ZEARE PR B 2 S 3 Al HEME, TXA (345 5-1% 0 if 45 8
WCIRBEAFRT AR L EM SN WD DT, FEhEIZ Y- T
ZORIZOWVWTHRIZEE LR ITNE R 6720,

Practice points

2017 4F 1 Aicak sl TERMERRIH L~ xS fa#t 2017) (HAEE
FHm AR, AAEmR ARHES, BAFEEY - FrERESS HARR
MR, BT - MR = O 5 BURIC X 2 LFEER) 126, [
9y AT v 7 X 1.0 LRAUT, ER DIC TIE#RE I L 0 Tt

52 EMBNDT TXA2-4g = TG T 5] &

(21T 5 FEHIERIR & A2 3R & OREEIX 20,

BHGEE LTE, ERFERTHRHE - REERG TREOAIHEN &
%725, WOMAN study @ 1g(10mg/mL/53)Dwp-~>< 0 & Li-&5, &5
(ZHIMERGE L COAURTE 1g 2 BME 532 2 L ICEET 5,

4) Summary of evidence
@ RCT

AL SN TR, T E

Study

Study type

Population

Intervention

Comparator

Outcomes

WOMAN Trial
Collaborators,
2017

TXA D
20000 FiE
(eI AP
Zhisk, %
F 5N
double
blind RCT.
FEFR H
x4 BT
LT E
H. ZhiZ
B L7-&
PHEIZ B3
5 TXA B
L 5-0%)
ROWE
I 1 % Hh

20000 %z
SiE 151 45 % 1
L L CHAE
ITo 7=,
AN |
L7, i
Rix42 B
(CREIHEI
£ D 50
T, AEHE
BH42HF
TlTHHE S
nic,
Primary
outcomes
X, 74
LMD 42

B OTEHIT
m oz T .
TXAlg O &
kR N E
(dose 1) , 30
4y PL b i A3
BT U3
&b LI,
— ki U7
& D DY
5036 24 I
I LA B H
L 7=8% 4
X, TXA %8
n $ 5 (dose
2)

W ORI
Mmz<,. 77k
A(NaCl 0.9%)
D E IR P S
(dose 1) , 30 %
BLE M afn. 23 f
WTWEEA
H LI, —
kEfmL7zd o
O Y $ G- D>
b 24 KEHILLA
WM L7
Lalx. 7ok
AN =1 E R
(dose 2)

HImic XA EDY 27 1%, TXA
BEBTHEICHD LT
(p=0.045), HfiZEARIE Cfias N 42,

FEIAE, P38 1E7Z L DFELITH
LTIE, AFEEEBD RN 2T, 47
Wt% 3 REILAN O TXA B 5-REIC K
WTC, ERETIIHMmIZ L 23ET
DY AT Zfgdb ST (89 [1-2%]
women died in TXA group vs 127
[1- 7%] in the placebo group, RR 0
- 69, 95% CI 0- 52-0- 91; p=0-
008), 7r#:t% 3 B LL B> TXA @
B AREEN RNz, (6612
- 6%] TXA group vs 63 [2- 5%]
placebo group, RR 1- 07, 95% CI 0
- 76-1- 51; p=0- 70),

1k 1 H A O BHAEHT X, 209 44, £ D
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WOMAN Trial Collaborators. Effect of early tranexamic acid
administration on mortality, hysterectomy, and other morbidities in
women with post-partum haemorrhage (WOMAN): an international,
randomised, double-blind, placebo-controlled trial. Lancet 2017; 27:
2105-2116.

Peitsidis P, Kadir RA. Antifibrinolytic therapy with tranexamic acid in
pregnancy and postpartum. Expert Opin Pharmacother 2011; 12: 503-16.
Henry DA, Moxey AlJ, Carless PA, et al. Anti-fibrinolytic use for
minimising perioperative allogeneic blood transfusion. Cochrane
Database Syst Rev 2001: CD001886.

Sentiirk MB, Cakmak Y, Yildiz G, et al. Tranexamic acid for cesarean
section: a double-blind, placebo-controlled, randomized clinical trial. Arch
Gynecol Obstet 2013; 287: 641-5.

Xu J, Gao W, Ju Y. Tranexamic acid for the prevention of postpartum
hemorrhage after cesarean section: a double-blind randomization trial.
Arch Gynecol Obstet 2013; 287: 463-8.

Gungorduk K, Asicioglu O, Yildirim G, et al. Can intravenous injection of
tranexamic acid be used in routine practice with active management of the
third stage of labor in vaginal delivery? A randomized controlled study.
Am J Perinatol 2013; 30: 407-13.

Gai MY, Wu LF, Su QF, et al. Clinical observation of blood loss reduced
by tranexamic acid during and after caesarian section: a multi-center,
randomized trial. Eur J Obstet Gynecol Reprod Biol 2004; 112: 154-7.
Movafegh A, Eslamian L, Dorabadi A. Effect of intravenous tranexamic
acid administration on blood loss during and after cesarean delivery. Int J
Gynaecol Obstet 2011; 115: 224-6.

Ahmed MR, Sayed Ahmed WA, Madny EH, et al. Efficacy of tranexamic
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(1)

(12)

acid in decreasing blood loss in elective caesarean delivery. J Matern Fetal
Neonatal Med 2015; 28: 1014-8.

Mirghafourvand M, Mohammad-Alizadeh S, Abbasalizadeh F, et al. The
effect of prophylactic intravenous tranexamic acid on blood loss after
vaginal delivery in women at low risk of postpartum haemorrhage: a
double-blind randomised controlled trial. Aust N Z J Obstet Gynaecol
2015; 55: 53-8.

Abdel-Aleem H, Alhusaini TK, Abdel-Aleem MA, et al. Effectiveness of
tranexamic acid on blood loss in patients undergoing elective cesarean
section: randomized clinical trial. ] Matern Fetal Neonatal Med 2013; 26:
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Recommendation

BILAB00H AR, JEAR R BW T, HLA PRS2 EE£ -
IIRETCENFIET 2 REH M A £ U861, Hil& - i & o
ZHME L TXA O PRI E 23ROk 52 #5542 (2B),

HELE L D BAREY 72 R

KB CIREeE K 136 KON/ MR D58 « 1 D 73 53 AR
DEEFEEZE 24T 508, FRFICHERORIE G EE 2500 5, i fife
DT> THRIER BIEMALT 22, 77 A ORI+ TH D o
2 TTARAI VA e X — (a2-PD) IXENLTTIRAI 7D 50%
FEE LINVETERE T, BAROTEMALIZ L » TIHEMEIE T LT 0 &

IR A (1,2), F£72a2-Pl HMEHARICE > TR TFT 5720, K
BHIMEBE TIIT T 2 I O/ M T2, 2O X5 72I[ET
FEEE R T ORI FE O T R kAR5 Z L3 L, IR %
P D PRRRIEN M E L 70 D, Ly L, SRR IC K - CRA%E
U722 FEm S5 & W ) AHNRER D H D70, WE ORI
HlZ X o TMARZERIENER SND AR H 5, £ 2T [REHIMIE
BHZRB W THRIARIRIIHER S A /2 ) 2 CQ & L TEIR L7z,

A CQIZBWTITONRILAE S F - 4ME - ERILASN O K& H i fE 3 % %f
Gl Lz, £ MAFNTO TXABE L L, 77 v REEEEF 21X
PR IEIE AT DR o T BB xR L L7z, 28 H (F721X 30 H)
R, BENSE LA FEFHMAEE & U, i &, W2, (R
o 0 [F136E 42 | (AR ZEARE 36 L OVBF B RERE 8 AR & RIVKEE IR E & L7,
REHMIEFNZ 3T 2 HURREERIE DRI OV TIX, SME - FER H il
Faxtg & Ul KRB 72 Z sk aim & M ARBRIZIHB VT TXA OF 52
WEREZWET DL ZEDMESINL TS 3.4), LaL., BRI
TEANFI R CHUBAIRE DI & fat U 72 [AHUE O RCT I3/F7E L 722V,
L7228 o THER)/ AL D RCT, BIEAF5EE LTV RCT O A X TG
AARTEEHATREZ: TXA IZOWTOREROALZHH L, FHh21T > 72,

ACQDFEHAMMEEIX 28 H (F7/21330 H) L - gL LR
23, RCTIZ L » THEFRFTAMORI N #7225, FIZWERE L CRHEL
e, DIESNVEL - BIRAEL - mAFL - AR FINZ T 2 DD A Z T
(5,6) TlE, TXA HEIIFHTREZEMI TR o7 {RR 0.67, (95%CI
0.33—1.34)B L ' RR 0.60, (95%CI 0.33—1.10)}, £7=. AFBIEZ %5 &
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3)

L7 A2 (7) 128V TH 60 HIETHIT TXA & 58 TRV ME M)
HDLINE BT DT {4.8% vs. 8.8%, RR 0.55; 95% CI1 0.17—1.76},
LR oT, 2B DA XN TIE TXA ORGP TREZEIN S22
WZ EDRENT,

A2t & Uiz A Z T (7) Tl & - s LB &2 & HICh
B2 EHH M EFE -4.98 L (95%CI -10.18—0.23), i fAZ
Y[ )2 -0.27 (95%CI -0.59—0.06)}, fiEl % & RCT DFEE LNV 72< |
INA T AY RAT BE, Henry & D A Z gt (6) OV 7 Tid TXA
DOEENEEFENEL - G AR FfCcBW CHILE 2D S5 2 8 ()
H I B 7% -446.19 mL ( 95%CI -554.61 —-337.78), -243.00 mL (95%CI -
460.02—-25.98)} RSN TV D, F7z, KEWNORREHT F 7213 BEE &
#afiT 83 (propensity score ¥ v 7 7% D n=5,486) % x4 & L7 Bl
ZEIZB W T [ M E MR 2B S5 2 ENRENTND (6.0% vs
14.5%, ML) A2 OR 0.47) (8), =BT AOM S (FE 23, 18
LT OB IE FITO A ZRATIZB N TS TXA OFEGIZ L > THILE
D3 LCES L7 -681.81 mL, 95%CI-1149.12—-214.49) | il & %
gD ERREINTWD CEYlEIm &7 -395.14 mL, 95%CI -
687.55—-102.75) (9),

MARZEFRIEIZ DUV TR, DFEZE (RR0.68,P=0.11), if#ZE (RR 1.14,
P=0.65). DVT (RR 086, P=0.54), PE (RR0.61,P=0.27)& MM 1 <> bk
DIAEICAEZIT R (5), tho X XN CH RBEOER NSRS TH
% (6,7), BIEME (8) IZBWTH DVT BIERILFAZETH Y PE A 0FF
1L TXA BECTIRWZ & vB . TXA OF G L - TilnAetE A~ NI
LgnWeE 2 b, AEBERERESE - BARIZONWTYH, A X T
RR 0.89 (95%CI 0.33—2.37, P=0.87) (6). BiZAFFETH RR 0.74 (95%CI
0.57—0.96, P<0.05) &, TXA &G THEML2WZ LRSI TS,

Practice points

TXA (F OB EL « SME - EERFEICIAA O KR\ IEFNIZ BV T S, Hi
& i BE R S D0, TR TORBOMRUTEIL & 72 55 E
B7e i SEITH STy, 3 —u o O AR EHIMAA TS A R
TANTBNTIL 20-25 mgkg NEERGEE L TRAINTND A
(10), IPBE AT 2 %4 & L= RCT (11) TiX 15 mg/kg TH Hf & -
i 0 BB TR D B D L STV D, TXA O i - 3559
2 W] &g < . F DT E A EDRREIRD E EIRPICHEM S5
ZEMGRBITIS CTEBNMAR—T 25 L TR — T A5 126
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THG R 5D VE L ZE 2 LD, TXA TR ZERRIE 2 BN S 7203,
OB BRI Tl TXA IZ X DI s ST (12), Bt
DRIET 5 B REIK T RRE CIIR G EICHFEENLETH D, troA=x
TARNTZ 7 4 &z in vitro DBFZETIL tPA (2 L > THE L7 #%

A2 R T 5701 E e TXA OEARIEE I1LEEIR T 6.54

ng/mL (95%fEHHXH : 5.19-7.91) . BT 17.50pug /mL (95% {5 X [H
14.59-2041) L o@WELH D (13), o, DIEFNEE TOT =205
VERK L 7= 389
DOFHE T 33 pg/mL OIMFIREZHERFTE L EHARINTND

(14), L2~ L. SIS B2 i P BE IR TE M & DR T o ATk
ET DD, EOBRGEEFH ETHLRELITRETH D,

4) Summary of evidence

@ meta-analysis

HEET /LTl TXA8 mg/kg % 30 47l T# 5% 4 mg/kg/hr

Study Study type Population Intervention | Comparator Outcomes
Ker, 2012 | #MEHFIfT KEIISETF | TXA v bu— | O
(Ba®) ffi(cardiac L Risk k. 0.62 (p<0.001) & A & (Z#ii
IZBWNWTD orthopaedic VA7 ZWHT,
O . @ ifn. hepatic @i e ZE AR IE
28R E®@) | urological DM FEZE: Risk H 0.68 (P=0.11),JiX##
LR %ET vascular ZE: Risk It 114(P:065),DVTRISk
AN N gynaecologica . 0.86 (P=0.54),PE:0.61 (P=0.27)
LIeAZT 1 cranial and @FELH
T U TR, orthognathic) TXA FETHT DAL \(0.61; P:004)
TTXAvs = ThHH, BUNHEL S TR
Yiha—nro WZBRD & ZDOZRITH L TIEAeWn
RCT (0.67; P=0.25)
Henry, A DT E SEFTT | TXA ayvbhr— OFET
2011 ER RS2 FrHIvs v TXA [T CEZHEL I 2N (Y 27 ke
HRAIRRIEIC ay bm—L 0.6, 95%CI 0.33-1.10)
%+ 2HRC » RCT, (K %1% 30 + A 7 /L0 Heterogeneity
TOAZT | X Tk TXA EEZEZ2LEP=0.9.20755 23 b
FU A vs T/ 07 T A T NADBLELESNETED B I
o TXA YT T N—=THr S TR D ARk
vs 7RI = WL E LI (Y 27 1 0.58
Y HIT o T 95%CI 0.26-1.28),
LR W @& R0 i &
b BUEIT A A 044:-300.47(-470.74—-130.21),%
THEATE R :-446.19 (-554.61—-337.78) It
WoOT, TXA ##:-6552.0(-14329.54—1225.54), hit

vs o ha—

JVAZHZ Y FLH)

AFH-243.0(-460.02 —-25.98)
PbEFELDT -414.06 (-525.19 —-
302.92)

@RCC i DA : 1728 (g, 3%
. B, ENE, WARD o
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W77 N— T
1£41+:0.68(0.57-0.81),47:0.49 (0.39-
0.62),JiF#4#:0.16 (0.00-32.47), i &
#+#1:0.56(0.33-0.96), i@ AFH:1.50
(0.75-3.01), U A2 H(95%CI) T7D
o
Gurusamy, | FFBAEO N [, TXA 7IER OFEC
2011 i andor [l | TXA LIFMZH 60 HEL: 4.8% vs8.8% U AZ
iz | 77 = 0.55 (95%CI 0.17-1.76)
oI 72D V. TRIH @H i
DI AND%N A=4. N) & 772 L(mean difference -
Ra Rl b= S il IV 4.98liter, 95%CI -10.18—0.23)
RCT Z x5 | 4 VII [K+H¢ ()] e o i 1.
LLliers | Az, = RCC A&7 L(P=0.11), LA FAkIC
7Y A Z Tl TXAvs ML
7T RRIZD FIfEIML g (standard mean
WCRREL difference -0.27, 95%CI-0.59—0.06)
PC(standard mean difference -0.17,
95%C1-0.49—0.16)
FFP(standard mean difference -
0.21, 95%CI-0.53—0.11)
Cryo(standard mean difference -
0.27, 95%CI-0.57—0.02)
McNicol AXTFY MIBFEICRT L | PUbiesE (7 | SUBEsSEdE | J-ZEETAM2E H M - Him &
2016 A BIFBEEE | TaF=r, | BEEEET | 9 0OWMENEN IS LR, TXA
iz 5 18 | TXA TR E | BT HRET 2 0, PR
Ll T D EHE (TXA) . 5 BRE TXA #-681.81 mL (95%CTI: -
T HhTn 1149.12—-214.49, p=0.004) & H =
oA WA,
73 DFHE
HIE Ll
&5
@ RCT
Study | Study type Population Intervention Comparator Outcomes
Lundin, | double-blind | #4THIEAS AL BREMEAZIC | 7T 'AR (B | EEEFHGE B o AT i
2014 placebo- *f LILRFIiZ | TXA 15 HRAIEK) B | IR - fiTtE R HE L g TXA B
controlled 2T 5 EE mg/kg(n=50) | H-E&H T (520 mL vs 730 mL,
randomized (n=50) p=0.03)
multicenter
study
@ BEHZE
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Study

Study type

Population

Intervention

Comparator

Outcomes

Poeran,
2014

& A & Bk

WHoE

T AYBZHT
% TKA or
THA 17> 7=
BEOT—H X
— Z(Premier
Perspective
database) £ ¥
87416 A4 lTxt L
T logistic
regression 35 &
PSS~y FT
figbir

TXA

TXA &5 &%
PLIF D 8 BRI
7 3Y —1k
DO7L®
1000mg LLF®
2000mg < 5\
@®3000mg VL |

TXA & 572 L

O H C.if. or [ i iig .

TXA Tl ) 2 7 HEITIET,
Logistic regression

()TXA<1lg ORO0.38 (0.35-0.42)
(i)TXA2¢ ORO0.31 (0.28-0.34)
(i) TXA>3g OR0.31 (0.27-0.36)
PS match

TXA f# Jf T#fifi.o> OR 0.5 (0.45-
0.55)

@ [ Ifi 4 1fn. 9D A

Logistic regression

({)TXA<1lg ORO0.37 (0.33-0.41)
(i)TXA2¢ ORO0.29 (0.26-0.32)
(i) TXA>3g OR0.31 (0.27-0.37)
PS match

TXA f i Ciigiifi.> OR 0.47
(0.42-0.53)

@ ifn e AT

Logistic regression

()TXA<1lg OR1.02 (0.71-1.45)
(i)TXA2¢ OR0.99 (0.70-1.39)
(i) TXA>3g OR0.85 (0.53-1.35)
PS match

TXA M Tl OR 0.86
(0.59-1.25)

7t N

Logistic regression

({)TXA<1g ORO0.80 (0.63-1.02)
(i)TXA2¢ ORO0.70 (0.55-0.88)
(i) TXA>3g OR1.11 (0.84-1.45)
PS match

TXA £ TEAR40 OR 0.74
(0.57-0.96)
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