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BTF$5. ZORELBFMHRZT—EOEE T TRT L2 8EFRE 2. Zo2Monts
W L7278 s, IS % ) OFEEEAS L S5 O T ) #EM C oM E % HAiZ B L Tidwvir
HuweEshg Y S5, mEAR - AR - MUGRD - 7 1 7 7 AR BB TR O b 0
LD ACT 1T 5L £ 5N TBY ACT ORICIZEERILETHZ 52,

PR E BRI AR (PCD FEMEFEIC D ACT HIEAHERR S T & 7228, FEAETITImAR - W m e m o 3|l
CIRAMETH S EOWMED R SR TND B,

L7zh5C, ACTZFIHT 2L ZITIIMEHL T AR ML BB LTHATAZ LR TNS.

3. Z4TV5Y

TATV 27 E74 7Y YRR ORMEERECIET AEELS T THY) HILEE X 59 2 THDTHE
EThbH, TOIEFHMIZ 150-400 mg/dl TH H. T2 X o TRAICEER LREE % 5 LV E TR
THERENTTLH D HEMROMEET 4 T ) F Vv BENDF D, EBT 4T )7 Vil
150 mg/dl & Tl % & FAh o MIMEA M 2 L OHREDL L, 4 FI4 yTHMERARLT 17
7R OSSR E T n Y,

SR MMAE 2 - 7286, —BRICIELEIN CHRMAE R Z HE I L0, R LT74 7)) 275y
ZETEFEN TR M/MEOFE R Z 5. ZOFMRE WILIZAE D BFE KN TE0HEOM EAR I 5 2 & Tl
WEERE L LT, BRI 7 4 7)) 27 v 2855 S N72561203 M o Bz 2% 32% i34 L T
EOWELH BT, FOMITH T4 T UG E ) WL ERARD L2k OWiEIRS B,

Point-of-care & L CHREIZHE TENIZZDORETRLELR 7 4 7)) 27 VG EI DAY Y 2 0o
TE 20725, HErIEPIRAT TOMEIC 30-40 5 ORI 252225 O THIMLL TWAIRW FTY 7 v ¥ 4
ATDTA TN I FVREEZMD 20 E ZICHICAEDLLENWIETH .

FITIATY )P VBEELDY I ab—Ya v HEY 2 F5 4 A< % EO point-of-care B 5 D Fl]
HDZEzZ N5, 7275, FIA4AT Y LhuRER TOMEHIZERYDH 5O THNEE T 0 F I
MEHZTE VDT, % O THBMRRAYEIE ST 5 23,



4. DI1<7—

D¥AS—=EWHELT 4 7 Y OBREWTH A, OF D IRARMICAER S NMAAEIBIBEIC I DEINT
TELHMRIEWTH Y, HWICE L DM TEREEE L BBEEEOA R~ - —ThH DI Lhbh o T
5. D ¥ A~ —idfkiteERiE (VTE) OZWHY TR IMICHIZEE ST T, VTE Otz LT
bEMTH BT,

FHRTOMAL LTE—HNWTH D, REFIRMAERMRERIELZ EDRA 7 ) —= v 7k s LTAEH
THhb. FAFMEELENEEREGER (DIC) OZ W< VTE #oOduktEiks - bz Wk % 720 OBt
ELTHAHERTHSY,

5. mm /v R

M/MIB ORI TR OB E L TR TH 5. M/MUE—RIEILI X O 3L A7 5 R 12 2 2H 7 D
TR L 72 M MR L OIS 2 B, —2DH A4 F54 e LTiE, 1 HRZBILZ #8257
BDITIE>10,000/ul 2. FUERIR 77 7 — 7 V3l ARE >20,000/ul - 3. BRAE D 72 30 O JEMEZE I + F 58 TAF (R 2L
A1) >50,000/ul 4. FHMIEER % 1 9 LOE T T IVIOR A and/or Ifil/NRBERE S2 5 @ @ 2 1213 /N I
% T 2 38>.

JEARTI Tl — i L /MR AS 50,000-75,000/ul 2 RIS & LY A 27 AR T 525N TWAEY,
7oA LT E DR & 5 S SOIZM/MUILEETH 5 DT, FRIFERLIMEIRE 15 7 MM DS R 2 4
AT =Y ARBEODIZUETH S Y. ZOmIIHET L IE Lo 72 A5 RER @ point-of-care £ LT?D
FE WA 2T 2 T B O THIG Y 22 BRI A PR Tz d 2 .

ML/ BE BRI A — MR Y 72 O CARMIZM MO REEZ A RETHh D, Lo LI/IMIEE
HEZ EDOM/PMMIBUN OB 2% ) OB L2 ETH2 DAV H T ) — KW TIEZ .
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2-d-1. MRASHERBORHE —MREERE & OLLE : ROTEM

<Summary statement>
* ROTEM THHN72/8F X — & — 3B K F- DR Z, MMBOET, s OB DItz &2 kL,

T RRAE S ClE S N7 — MBI & h OB Z F L T b
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o DB R E IS8 LT ROTEM Z Hulh & L2 BEM 2 WIRMAE P28 A9 5 2 &1, 45 [ A 1 327
O EB X OB EZ KT 3¢5, FPROWENRIZOVTIIEILLRLIIET Y ZADHEFEITKD 5
nas.

PRI A A MY — (ROTEM; TEM International, Munich, Germany) (%, Hartert ®Bi3¢ L 72
EEAYGR LAY, MM THEEASHB SN BETE=Y) v 7 EETHS. BAE A TIEROTEM
delta & D ROTEM sigma D RMEHAHEE 72> TWwb. ROTEM delta Ti&, WwinL 722k
¥y NNTERILT . X518, HEETLIEVE2ETIETRFNZ 7 0y MEBKIC X 5 MR
DEALZ € VA SN A > ¥ — % v 20 5% 52, —7, ROTEM Sigma TlRllsEr — b)) v
VEHBWS VAT AERMLAEZEICED, ¥Ry T 1 v 7 EEOEWZFEBILL TWwb. ROTEM T3,
SRR S NKR F 72 RREFREEAICE VERESI NS 70y MEKE, BEENICBIZETETDH 5.
BAAL S N MBS O#@FE L, 74 7Y VIR BHGT % £ TORM (Clotting time; CT), 74 7Y ¥
HEEOMMHEEZ M3 5 70y MEERE (Clot formation time; CFT) BX O 7V 7 7 £ (Alpha an-
gle;a), 70y MERBORKKEFME (Maximum clot firmness; MCF), & SIZHiMER B BE) @Eno
HHEWEIIZZ Ty MEEORE (Clot lysis; CL) & LTREN Y.

ROTEM TiZ#ODMET A ¥ F v THHE SN TV BEH, EXTEM 134 E R 5 FE KOS O33R 128 L
TWb 70, LEAETFRomEEEE= %) ¥ ZIZIZUHE2E . FIBTEM Tld, ¥4 453 D
REMT A LT, M/MRET 4 7)) v OfBEEHHIL, 74 7)) VEAEOARDZ Oy MREZ I RET
HoY. Fofh, WHERERGEOFE INTEM), ~/3U YEAEOKI (HEPTEM) SRSk o
Bt (APTEM) %4 LC, ATLUHRT #1281 2 ILIMRFE ORREE X ) ZHMICHEIET 2 2 E25REE o
TWVh, #HoNENRT A= —RI/MUEOIKT, 7470 77 REXIMFTOREZ, BBELERE
B R ZT 575, A E CIE SN — B A DAL Twa el s hTws. L
VBT 2 0t R & L2 W5 Tk, EXTEM B X INTEM O CT IZFNZENPT (r = 055) & aPTT
(r =049) EHEEEICHE LTV, 72, 7479 70y b ORBEREHEAT#E% FIBTEM @ MCF
LIET 4T 2 AEOBIIEE VAR SR TWS (r=085) Y. ROTEM % ERISH T 5125721
EEPULEREODPOE Y M7+ —VHFAET 5. WS RSB OIRMERSL, 7 = VBT ) 7 A0 HE
WoEF TO/RBLEER, FW - M HENREBEAL U TFF V ASICEEL2SZT2Y. 7, Bkbho~w
2y b OEER T A NEEAMERS R RIETHENEH SN TW5 ", ROTEM delta TIRHlEH
XA ML —= U IR RITEE N SN 55, ROTEM Sigma TIRIMERAKDO ERy 5 1 ¥ 7 EAE
AWML 722 & T ORI S N7z, DR T E IS T B AR A 1) A% 1k I BE 5 0> 95 RE VIR AE 5 % S,
ROTEM (2 & % & EVTHAERBOHEREEIZE iz, Thb ZFKHIZEHET 5 ISIEBRADH 5.

DBEAVEF T B B RS 37 C 7 1k ML 2 HE 255 % 9 2 C, ROTEM T & 7245 £ %2 WIS AUl
BOWIMEIEIEH ST PP EELPECTH 5. Spalding S, FHE ik 0 LIESVEFFFI2 B W T
ROTEM AR (n = 729) LEAH% (n = 693) OWMMARIIZOVTHAMEIICHELTWLY, #E, &K
M EREF] & /SR o #13 ROTEM BEAOHI % TZE NN 25%, 50%HIE S (1 » AHdb7z) o
AR HICE L TIE, 32%H1), [FIZEEOGECEIMLHIRAR & BAMEIVREN TS, Weber 5130
BEAVEF R EE 2 (n = 100), MUMRCEL, IEPEALEEREIER], 1M%E7 « 7)) 2 7 U, Fabuar sz ey
SR S N72H 7 VT X 22 X BHEKEEE ROTEM % b bW /ziili 7 v ) X 412 X % POC BEIZHR Y
ST, MR X ERRBRE B o720, KA, RIMEREHIGE R, AEREICHE L T POC BETH
B [hgefli; 5 HiAL (IQR 4-9) vs Hdefl 3 HifZ (IQR 2-6)], F7-M/MUBEHIEHE D %>
7o [Hoefiti s 5 A7 (IQR 3-8) vs HULfii 0 Bif (IQR 0-3)]. X 512, flifk 12 RefMEICB W, fEk
BEICH L CPOCHETHREICALWE IR TH o7 (PULfii ; 800 mL vs 425 mL). X 512, EETIE
Karkouti 5AYPOC 7 A MI X Bl 7 IV T A L% KEATH - 720 F FEN 12 fiik % 5512, stepped-
wedge #: % H WV 72 R LBGRER 2 47\, BRI 7V ) X A 3 A ASLIRAVEFA 12 30T 2 di i & 12
BAZTHBIZOWTHIN SR E B 2> Twa Y. ABETOWMT VT XAIZbbwshk
POCT iZ, ROTEM B X U Plateletworks T & » 72. % %, POC # (n = 3847) T3 E A Wi o xf I #E
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(n = 3555) 2l LC, ARMEREA S (XY 2 27 ;091 (95%CI, 0.85-0.98)], /M Adafn  [FHx: )
A7 5077 (95%CI, 0.68-0.87)], KFsA=H [Hxr) A 27 5 083 (95%CIL, 0.72-094) ] 25 EIZHWMA L, ¥
M7 NTY) ZLOEANELFTDERTH -7, —HT, FRE TR/ IMCEA O BRI St <
KRELS R STBY, T2, PSR oM RIS L CERDSRED Sk o 7.

FEALE &[RRI, AFBIZB VT SO TAT IS 3515 5 ROTEM O A 1 % Wk L 72 BRI 785G 5053
HENTWSE Y, Kawashima 513 FIBTEM 12Xk 57 4 7)) v HEAREIZEH L, ROTEM O3 A A%
N T2 B0 5 i A R 5 2 2 B OV THRAM X ICRELTWAD (n = 215", A
T EERRE 12 3B1) %2 FIBTEM-MCF O M IEf B IMMEOFE R Y A7 WFLhoTwiz, F72, Hifif
FUEIMAE OG- 2P 1 FIBTEM # w5 2 & C, ZOHi%ICBIT 5 KMl #E o H 8134 BT
L, F 72l i 245% 0 S L Cw7z CESfE 5 1795 mL vs 2380 mL). Nakayama 5 (356 KO
I B E 2RI — R X R ERRBE B o TWaY, T, T8ADHERIIBWT
ROTEM @ #5487 A~ 2l L, [\ 500 4 3 20 © A #4 M0 I & & B 128V B s 28 B IR & 72 EX-
TEM-A10 & FIBTEM-A10 (A10; 7 @ v MEFIEE® 10 4M) 2B L, @7 v ) 24 ZERK L TW 5.
wIZ, 100 Ao BN % ROTEM it (n =50) &HERME (n = 50) (TEEAEAIZIRY 57T, #ifn7 v
ZAEDUGMT 7 N A 2T H 2 5B 2R EICHRA L R, PERICIEKR L C, ROTEM #i# <l
itk 12 Bef o W& (P gefi » 9mL/kg vs 16 mL/kg) & R M ERE M & (P94l » 11 mL/kg vs 23 mL/
kg) DHBEICALR L, ERBEZOEZSHM B E ko T/ (FFYLfil;60 FFiE vs 71 BEfE). F 72, I,
Ichikawa & 3 A TLUIiFA#T 2BV T ROTEM 28 AT 5 2 L 285 2 2R EEMEEL T 2", Fif%E
TiE, EXTEM BLXU'FIBTEM # b b W27 VT XA 2 L (68 %), =43 A LT EE:
EHBMET LTS (69 44). #EE, i X OiTth 24 BERIIC BT 5, FRIMEREIL F 72 1397 ff SRS 1M 3% o
R, @TIBVTEMICHA L T2 2HE LTS GIrifEsfiRsinge ; Mt 480 mL vs 720 mL,
Mtk 24 BERT 480 mL vs 840 mL, T Ehhdufil). T 72, ArEg 24 BRI B AR IE S ROTEM #i2
BOWTEMIZED > 72 (3695 mL vs 7064 mL).

OIS, DIEAVEFFARTIZ BT ROTEM % A A 72 B MU I (AR i ff = 2§ % 2 & ¢, K
wEHMEZOBFEFZ DUEES LR L. —7, SRR B CHIE S 4172 6 i $455) o i
RZFORBITEN R AEBIED LN TWAS Z LR EEIE SN TH v, F/2, HiomIES
HBALRBDZ I3 NA 7T A A7 HBEWI EBX VT TIRMENTWwE I EHSY, &5 EFY
ZADERIKD LN 5D, BLARICBWTROTEM I3 7 v I) XA DR A ED T 2RI E %
viscoelastic device £ E 2z HiLs.
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2-d-2. MARSHMERBE DR E —ARREIRE & DLEE : TEG 65

TEG6s®

<Summary statement>

« TEG6s" % I\ 5 &, 10~15 4 THEFEMERE 2 ST X 5.

o ElflZ WA TH Y, M/ - BB 3 5.

¢ TEG6s®Z V5 Z L2k ) BIEZ IS L, #EE LCHIMED ST I EANTES.
Platelet mapping {2 & 1), ADP A MHIEHIIC L 2 SR RETHEL ML L TE D

<fg >
1. FC&HIC

Thromboelastography & 1%, &llilx H\CEEREREZ -3 2 A HIETH Y, FEHIE 1946 2 M4 Y A
@ Harter ICX D#BE Nz, ZoOFEBICESE, 1976 4EI27 A V) /1 @ Haemoscope £t ha v KL 5 & |k
757 4 %479 %l & LT Thromoelastograph® % &k L, 2007 4 %> &1 Haemonetics #:12 & 0 fi5E &
NTW5. 20I54EICEFNFTOCup & Pin 2 FHTEy FLTHET L2 HADS, TXTHEIBMOA -1 v
VI SN TEGES " BB SN TV,

2. TEG6s® DRI

HE3k @ Thromboelastography Tl&, 7 T VB L L7241l % Cup (W iREEZ N2 72 LT, M#EMN T Pin
ZHEEETT AT YORBICE Y 2O Pin oREE LIZL < 228 (MEHRE) 2277 7Ll Twie.
TEG6s®Tld, IMEICIREIZ M2 ZDERAVNE L o T MR L —F—E— LA THET 5 HEICEH
ENTW5s. kol 3EmuHEErH 5. 2oLy, AR —11) v YHIZWL20OR
Ly PENLEIRDLZIEIIRILTEY, Bk, WEOHENIZHI L Tw5E. BT,
Global hemostasis® & W29 1 — M) v I TIIHER D MEE R REM A %, Platelet mapping®& W9 A — 11 v
VTR ZMETE S L) 12> T 5.

Global hemostasis“I213, H 52 LD 1D T L — MIRD 4DDRKFEA LY PERTWAS. ZDH— |
Vo VTR, ROADODOFIiIZITH) T ENRNTEDL. 1) 74 7)) 775 YORE, 2) MVMEOARE, 3)~%1) ¥
DFEAT, 4)MERDOILETH 5.

OCK: 7 T VyBRIMENMBEICAHF) Y 2MALHI LX), NERZOSEREE (MpFRE) %2 3HMb3 5.

@ CRT @ 7 = VBRI S NS, A4 ) ¥ RN 22 TR, WIRROW ) %2 ik L TR
HICHERERL. COMETIE, Vv 7 VoORKERELZIMTLIENTEX S,

@ CKH : 7 T VBRI S NI A A ) v e~ F—F¥EIMAT, OO CK LT 5. CKIRIL X
WTHEFETH LA COEEEXZITHDIINLT, A F—EE2EHT 5 CKH Tldz) 2w,
CK & CKHOHEBIZE DT Y TUDBEHTHANN) VaZiMiid 22 L5 T& 5.



@ CFF : @® CRT |2 GIIb/Ila T &HEEEPLEE (M/MIAST 4 7 7 =7 VICHAT 5E55) #ilins 52
L2k, fMEOBFA~OSIEHEL, 74 7V 77 2T ONEaE 2 M 5.

Platelet mapping®Tld, ~/8Y YLE N ZE VT, 7 0¥ F 7 LIVIIVMEO 225 IH 2 % 5K D
LT ENTE L.

(D HKH : Global hemostasis ® CKH & [{] CNBEDOHRANZ 5. AR F—=EE2EGHLTWTANY V&
MLZZETHAFY) VICEDEREINE PR Y EVBITT7 4 7Y VIT X - TBK S N #5621l
5.

@ActF: L7F5—FEXITHTE2EATHT, ey roRBzRL T, 714 7Y YOARIZL S0
FEER ST TS

@ ADP : ADP ##N$ 52 &1L D), ADP ZBAREHETH L 7 0¥ ¥ 7 LIV % EOHUI/IMEED 2%
IR EZ KD 5.

OAATISFFYBERMTAZEI2LY, /MO TXA2 24§ 527K 2 Hl# L Tt 2 R <& 5.
TAEY VX D2 HEREPEEZ RO D 2 EHTE D 2018 ERBAE, T LI ENTE RV

3. TEG6s"DfEmA

OO VH EIFE2BI RS,

@BFERLIAI—DM) v VEFHFATS.

®) Global hemostasis® Tl 7 T > FEER 14512, Platelet mapping® Cld /Y VERIMAFICIMTE 2 mL 21 AT 5.

@ FRIME N OPUEERE S N2 D 5 5 300 ul # 7 — M) v VOIREOHFIIEAL, BERS v 24 L
WENIGET 5.

® AR & 2 B MEFREE DRI ZALIZ ) TV & 4 ATFREIND.

TEG6s*TIE ® 1 D &) Rz HONS.

OR (HAL 4) - @m%%#%mﬁ%&ﬁ%ié(mﬁﬁ A2mmiZETS) FTORMAERL TV,

@K (Efr ) : R 25 IMPFOIRIEDS 20 mm 13ET 5 F TORMEZRLTWS

® Angle (HAL ﬁﬁ)JL&K@¢%%§T@%%@@%%mLTw%.bquyKlb74TU/f
YT AT Ve hRENEEND.

@OMA (R mm) : MBFRED R KISE L 22 TORIEZ R L TWT, IMI—7 1 7Y ¥ O4E]
R OREEZ KL T2

_LRUK /Angle
[/ [ _f —
/ o~ %LYSD
“.e / ——
MA
201
s y t £p 3'0 t 4=I3 t 5}0 t 6‘0 t '?IG } BIO t Qiom'm
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®LY30 (WAL %) : MAIZEL TH 5 30 2 EROWBOBWPHRZRL TWAH. MBHITER S N72RICT F
AI VXY B ENTRIEIXRAT 5. BEDITTHEL TVD L ZOMHEIRE 25,

ZOWRFOIE, BLOWEMOMIUC X D EFEREZ BT &2k 5.

4. TEG6s®DFERDERIR
Global Hemostasis "D (K 2)

O747) 27 vORRE (B20) :CFEDMA 74 7Y 77 Y BMTIEER SN S IMBHREZ KB§ 5
72012, CFF DO MA OAE74 7V 7 75V OARREERLTWA.

@ IM/MEOARE (B2@) : CRT ® MA IZIM/IMIE 7 4 7)) YICE DR SN LMFREEZRL TV,
CFEFOMAWNR 747V 77X Y2 KT 5295, CRT ®MA & CFF @ MA O # 1 M/MROFEGE
KL TWhEEZLND.

@~ YOFE ([B20) : AN Y OEEEZZTLHCK E, AN F—EDRMIIE DAY v OEE
%%l o7z CKHOWHZRKET A2 LI12LD, ~ANXNY VOB BOFEZHAN TSI ENTES.

@ BMEROILHE (B2@) : LY DEAKE L o TEZBAE, MIBERIITEL TS LI 5.
Platelet Mapping® D f#HR

D747V 25 ORR  ActF ® MA WX CFF [@#kIC7 4 7)) 2 X v REZRBELTWA.

@ IM/MEDOAJE : CRT FFRIZ7 4 7)) 2 7 ¥ L MVMRORBE R 2 BHEEZ R L T\wb. HKH ® MA &
ActF ® MA OZEDPEM/IMIOBEREZ #5535,

@ADP: 7uV¥ K7LV D ADP Z#EE% i L CHIVMUER % 583 2 M2 RA L T2 BEZO
BARIZBWT, ADP 2T % & IO DOHEYIFES L TR WZERE N L ME2TER SE 2 &
25, DFOX%EHWT ADP ZHEROIEYIC L 2R LFH T2 LA TE 5.

ADP O MA - Actl ® MA

SRR = (1 —
TR = |1 HKH ® MA —ActF O MA

x 100

5. TEG6s®&—pgiERE (PT, APTT, FNG, FDP, D-dimer) &®HI
O74 79275 ok (B®3) : Clauss B THIELZ27 4 7Y /4 ik CFF @ MA Ok, Bifsk
WIEOMGEERLTWS Y.
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Correlation fibrinogen: viscon vs. Lab

» 2-fib TEM: MCF .
30 1
« 2-TEG (h): FF (MA)  * = |,
25 1 fee s v ®
20 . ‘,:::; i,
E - l. aas l: : ‘ .
£ 15 ‘. § HH ' .
10 A i
5 : *
0 T Ll Ll L]
0 1 2 3 4

2-Fib (Clauss)
X3 : hRFEETCEHRILET TV FUEE TEG
DFEEHSERUEET 1+ T /P EOHE
X il : Clauss #2827 4 7Y /7 Vi1 (g/dD)
Y #fi : TEG 3L "'ROTEM (ibTEM) ®» MA (mm)

IEOMBEZEA LD,
251
# Surgery without
platelet transfusion
20 )
O Surgery with platelet
* .. transfusion
E Fal L e *
5 E = .‘.‘. ‘e New protocol
= . " & (MA < 35 mm,
2% 10 * et * platelet count
B e <7 % 108/mm?)
. 5 8 éj?g . ’.o .
fo) o]
. 0 l:!) 2:.'} 3.0 4;1) 50 60 TIO
MA (mm)

B 4 : hRFBEZETAE LIVIMRIES CK O MA EDRE%
X @i : CK @ MA
Y S & B iR E
EOMEEAED .

@ M/ E D (B 4) : CK © MA & iduidr s Tl E L 7z MLEAE O o i/ & X IE D ARBE & A
L5,

6. TEG6s & —xBRERE (PT, APTT, FNG, FDP, D-dimer) & DEgLR{ERALDLE

O WEICE ST L HEH O - —BRERA M2 AR E L CEMRBEOPRRERTEBING 2 L2%
V. BREEERT A I2H 7o T, G BRI N ORI S~ 0@~ 00 BB X O R
DR IRBERELEND X v P >REHBREOEELE V) BRZLEL T 5. SIUCET LRI, i
LY EEHEA (B OERD, HROBED) LX)V KREL AL STWE. 75 Y ATOHEICR B,
20~235 53 &L TWw5 Y. TEG6s®IE, Xy FH A FTHET 5 hHW 2 point-of-care D 1 D TH Y,
ORI LBV, F72, @MEHCTRET S LI 1Ch>TnT, @OSHREIAETH S,
ZD7DRIMA S W EM R RERE2ES L TITZ10~15 0RETH S, LETHTIE, BREREBIZEEC
5 LLENT H720, FHIFHTHREINMEONL ZENLF LW,

@ fiith i E O P : Shrama 51, AT OMZ2HWCORFR 2200 2 BEE 5L LT, TEG & PT/
APTT Z B L TWwWb. ZOW%ETIE, PT/APTT i3tk iiE & %2R E Rdh o 2 DIH LT,
TEG @35 X —% —Tdh5H R & MA 23 iEO FHICHEHTH - 2L HiEL T3 Y. PT/APTT
CHEBEGER o TAHMELH B,



@ i o LR i 2 T A Mo TUE, AT 20 E RS T2 UNESH L. @Y 7 /I
B L REERFORMTEADB Z bR IR R AE SN T, RIMEREM S A3 %%, Serraino 513,
A ZRHTICE D TEG B3 L' ROTEM OfFIC X D, FRifEk#GM (Risk Ratio=0.88, 95%13 ##[X [#] 0.79
~097), I/hERIL (Risk Ratio=0.78, 95% {5 M X [ 0.66~0.93), #r kS5 4% (Risk Ratio=0.68,
95% (EHIX [ 046~1.00) T, 2RI EELIEERLTNS,

@ FETERADEE © Serraino H1E, 72D ELSLD A FHIIZX Y, BRI 1/2 (Risk Ratio=0.55,
95 % EHEX I 028~1.10) 1% 5 A%, Mt HWICHEE TR Lo EMELTWE .

G EELAPHENDORE : TEG b L {IZROTEM O X v, MiEofikmi, SUEEAERAER, 1
RIERFEA XY P 2B EEL EHE SR TNE ™,

O© PT/APTT % EiME & ik & 3 2 A LEOBRR « AN TORRE#EEDSL IZM/MIEET CTHEITT %
720, BAKWIZIIMEZ & % 72\ PT/APTT 7% E OB TIRM/MIASEEFE I G- 2 5 8 % Ml 5 2
LIxTELR V. T2 PT/APTT T, XIHHWFICE B 74 7)) VEARE LT 2 ICHREMEILLTL
972, XITHTORELFMTE 2,

@O~ OB DT TR AT G2 SEERZIC 7oy I LI2X DA Y 2EPT 5. SO
i L 55 DA%, activated clotting time (ACT) Toh 5. L2 A7, 7us I vyAELV&EEFEHZA
LTWa7eH, 70 I you5E58/NTH GRIFAN) V2K BPi8EEH) #BfTh (Fuy 3
X BHEEER) ACT & 424 L w2 ik 5. TEG6s® Tld, CK & CKH oIz LD,
JEE L CBRAEANSY VAR T A ENTELOT, 705 3 V&IN5 25895 »oHEIH B
/CZY?) 2 10>.

BB ROFHMICOWT - AR OTUEITEELZBIMEZRT I E 05, HERICHDEMETAMETDH 5.
WIBROTUHEE —REBRRE TR 2 L3 Ly, IWMEERBEZ S E L2F%EICR 55, TEG TilX
FERATCHE (LY30=78%) &M SN7ERITDH, D-dimer ZABLREAZRE o7z GELHE=
100%) .

@ Platelet Mapping O FFili © — &€ B A CIE PTG IS X 5 M/ NMEBEREFIHIFE B 2 3P 3~ 5 & & 13
L. TEG ® platelet mapping (&, global hemostasis [FEkIZHEREE CHIERETH D, MEETBI 2%
b bMAEE OMB L EW'Y . ADP ZAMKRPIEEZ IR LT v 5 Bk LT b #0205 2 B 1
BRI % B el L 2 0K S TR H A, 7 E R L UVZRH LTS EED, PN +44 %K
S 2 BOTICFMEZZT 50, ADP SAKRIIHIZA 34% 2 T & &%, PRz Fv g9 I12%
MBLTH, WA 22 Lidmn?,
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2-d-3. MiFASHMARE O E —MREERE S OLE : Sonoclot® (V./70v N)

<Summary statement>
* Sonoclot %, A EOAIMY > 7V THEEFEBERE, M/MOEREEZ L TRIERZMETE 5~ 7 ORI 0%
# % FFo.

* Sonoclot D EREH LM EIHH 1, BEFTEVER ORI L > TRER LD, T AROMEAN X o THEM K
RE & M/ RE 2 & h & THED 16 0 R THIETREE 72 5.

* Sonoclot DFERIGHIC & o T, EMEH O MAEEEE LA, LRIV PR OM &Y, DIC O
TSR E 25 2 LRI S N7

1. FUsIC

Sonoclot® (V7 za v 1) &, 1998 4ENSARIMTHMENS X H 22D, H—MARAMHEERE - MK
PEBESEE Sonoclot € 7 )V DP-2951 235858 S 7z, U, ERENHHEADS LT A FOARPMEHTE72ET NV
Thsh. B ER b L, MEERESHTEE D Sonoclot €7V SC1 7217 T4 <, IMEEERE - M MR
SiMTEEE SCP1 RN SCP2 N & 38 LT &7z, SCP1 £ Cld 1 MiKDADMETH - 7275, SCP2 &b & 2
Bk Z A MEST B LD E o7V

2. Sonoclot®EF)L SCP1 - SCP2 DRE

Sonoclot 1, RO (41L) ¥ ¥ 7V CTEEKE, I/MUEEE L CGRIERZNETEZ L2 EETH 5.
L LT, Moo ZIbEZ e T 5~ 4 7 ufi e v R#EE2 0. AEBEBOBKKXKDS, K1
DHWY? THH., BEHBHHE P T VAT 2—HF—DEYP-THEY, COBEBEOALERS. FF VR
Fa—F—ICEWLBERTO—-TE2EET D, HOTI0BIIERV Y — Tl ZZEEHEAIA Y F 2y
M2 330~360 uL OEMDOY » TV ERFEAT D, b T VAT 2 —H— 128K I NIRRT 20— 725200 Hz
DORPEHCTEEI lum B XY, R 70— 7 OEBAMIE OB FRBIA TSI 0L - TEILT 5. 2 DE{Lsh
23y a v O _EIZPEH (Sonoclot Signature) & LTY T7IVE £ DIFRENLIMAMA L > TVD,

FTF AT a—th—

wTEH  f !—\
i

BT a—7

Faly b

1 :Sonoclot (V./70v K) OERXH
F Ry FRIZEA LAY~ FIVIZH L, SRS a— 7283 REICEE) T2, 20
R, MEOREITIL TS EZWATTVINVETE LTELNSAMATH 5.



3. Sonoclot®MFRY BIEZ

HFH2 330~360 uL OEMOY ¥ TN &k F 2 Xy MIEATLDORT, 4 % MBEE BB RS ATER S
o, EAERY 2 R2IRT. E—MiE, PHAMTSHY coagulation reaction phase & IFIEN TV 5.
MEEEAHTIED D DD, T4 TV 275074 7) YDRELIEE S FTOE TORMAERRIN
WAL EEE R (activated clotting time @ ACT) 28l 3N 5. HF—WATIIEITLT A FAEEREIEEA
ELTHR SN, SonACT EFRENTWwW, L2 L, BRI, BEEEMEA oI UK
PHOSNE L)k,

WWT, FH AT EHEMED S 2 X 2% < %2 5 clot formation phase & FFHENTW5S. 74 7Y V&)
=574 7V rRY)— (T4 7)) 7N) BHRLZEREGCEREE LTERLZLDTHSL. D
0 ERMbIVO Ty b7V EAE (EOOMEOHE) O L TRIL &5 Clot rate (CR)
EFFIEN TV 5.

EoMCRBE, S5K2T74 TV VK, 74 7)) YEERT 4 7)) Y EMVMEOMEAEH % KBS %
2oHO# (R2) &, IWOHENS THRETAFE (R3) 25HIL, 1ot clot retraction phase & S
NTws, ZOMTIR, 7479 4y b EFELL MM B AEET 52 & ClE2EBICES. if
P/ OB E (Gpllb/Ila) OEHIC X o TH/MR2SE L7288, 74 70 v a5iloik o<
MEFASHE S 5 R % MAFHE & V9. Clot retraction phase 1%, Z D IMAFHNHEREDZA L% R L, Sonoclot
E7)V SCP Tld, platelet function (PF) & LTEMENERENE L) I/, HMALHFETIE, 12H2
Y6, IEERIMV/MUEREE S5,

EVUAIL, B TTERH IR S NG, BETLEIND L, Y7 FUPRE—HOIEREZ T 5 TR
s,

Vb4 oM TG L7228, B FE TER 15 0 TRENFIREN S 120, BIRMH 50 hE
5.

4. BREEMHRIOERAICKDAEIEE
YIA4 L, AFV Y, HTREL, AT AK AN F—=ERDHY, FNENTF2y MR L. 44
DT A METFTIE, BGFA2) YORRRLIMVIMEEDEZE=41) Y 7 TELRWI ENDL T T AR
AEMmE 7.
* SonACT Kit (74 M ACT ¥ v I) : SonACT (IE#1M# : 70-106 ) & CR (IE#1# @ 13-72 Clot Sig-
nal/5) NMETEZ 5.
*kACT Kit (#4Y ¥ ACT ¥ v ) : k-ACT (EHH 80-116 #) & CR (IE#1# : 9-56 Clot Signal/43")
PHETE 5.

Sonoclot signature

CR

100

75

Clot signal 5Q R1

25 iTime to peak (BE—H:A{R)

ACT !

¥

0 5 10 15 20 25 30
(min)

X2
(3CHK 4 2 ZE 1B



e gsbACT+KIT (# 5 AH ACT+ ¥ v b) : gb-ACT (IEH fii 100-155 #), CR (10-36 Clot Signal/%5)
2T, M/MEREE LCPF (IEFE>1) 2SETE 5.

¢ H-gbACT +KIT (™S F—FEAYD AT AR ACT+F v §) 1 ~8) v DB Z P& &7 Hgb-ACT,
CR L PFSHIETE 5.

5. Sonoclot®& —fgIRIm

B 2~37512E, ETHORZOE—=ZIZELFTTHI~I0%7, TLTEZMORIDHERETTH
157 CHIETRETH 5.

—%, —#BRi (ACT Z&E2\v) OFRICIZ305200 1 RH & RESTEND 5.

6. Sonoclot® & FETEE D DRIMENFIFil

BAT L, —RWICIRRERESH 2% L b Tws. 22T, LDRMES/RFM 221372 30 A
DN, BIZZIT TS 64 EIEENEE 24 12000 TC, WEWER, AL 30 758 K 090 473,
Ta ¥ 3 5% 4 BRI O sonoclot #§8% (SonACT, CR, Time to peak) ASHBMiE® X 7.
Time to peak &, FH—HACTHZE T 5 M/PIERERIETH L. B2DR2OE—27I2ES S L TORHT
»H5.

Rk, 70y I RGHRO AT-IIIEENE THBICRMELZ R LD, ME 7479 77 V1,
Sonoclot 61 (SonACT, CR KU Time to peak) & dBENT OGRS HEDEERL 2.

7. Sonoclot® & fti#

2015 AR X N-WF52 712 L AU, 2007 45 7 A A5 2008 4 12 H F TOLETAH % 5215 72 300 AL,
itk I AS 4 B C 800 mL %8 %2 727 )V — 7 (Bleeder ; n=50) & %9 TZ W7 )L—7 (Nonbleeder : n
=250) (2o Sz, MRS LZE NS RERRT, A UM D~ %) Vi O sonoclot 185 (gb-
ACT, CR, PF) &~/ 25, WERIO gb-ACT, CR, PF & b MMICHREL RO LR, o7z Ll
BARS, ~%Y EEPIA Tl bleeder AVE RIS gh-ACT HVHER L, CR & PREVERICIK T L2, S 512,
A8 VEGUR O B I N R 3 A sonoclot FREED ROC Hifg 2 #i< &, gb-ACT (AUC=0.76), CR
(AUC=072), PF (AUC=079) &IkHWITEWMEZR L. AL 5, Sonoclot FAEE XM & Lo ) X
7 % FRITELUEREARIE S LTz

8. Sonoclot®& DIC MIFET-EFHI

DIC X FRARDIRETDH A. 201047 HA 5 2013457 H £ TIZICU I AZE L7z DIC B3 237 AZxf L,
L6 5 B B MRS & L C — MR AR J% OF sonoclot |2 TEIEEHFZE® Al S N7z, AfEE (n=146) &AL
# (n=91) THEKLAEZA, WIHEBAELD ACT AR o 72, MM 7 4 7)) 7 7 il
HEAZRD G200, PFRIEFFECTHREICEVWHAZRL. £/, DICOFHRTHOZOD
ROC i & Hiv72& 2 A, APACHE @I & ISTH (International Society on Thrombosis and Hemostasis)
score D& (AUC=0846) LI, ACT RUO'PF 2Nz %2 & TAUC=0876 L mWEflizRL7:. 2F
Y, sonoclot #§1E4S DIC FEFMICKVICERTH 5 2 LAVRIE S 7z,

9. Sonoclot’MA>FF+ X
Sonoclot DF 22Xy b (FF5 Ak ACT+Fv b) Z100MMAYTHY, —FBY# 600 HFEEDET
WEWREE 5. F2, AT F AL, ER 10 75 HRRE & LN 2 S He L 2 5.

0

1) http://www.pmda.go.jp/PmdaSearch/kikiDetail/ResultDataSetPDF/100001_11B1X00001000038_A_01_03

2) Sonoclot Analyzer User Guide for Cardiopulmonary Bypass Surgery Draft Rev 0.1 2012:1-21.

3) Brandy KR, Meyer RM, Luo X, et al. Evaluation of the coagulation profile among oral and vaginal combined
hormonal contraceptive users using sonoclot coagulation analyzer. Clin Appl Thromb Hemost. 2012; 18: 576-81.



4) Ganter MT, Hofer CK. Coagulation monitoring: current techniques and clinical use of viscoelastic point-of-care
coagulation devices. Anesth Analg.2008; 106: 1366-75.

5) Gordge MP, Faint RW, Rylance PB, et al. Platelet function and the bleeding time in progressive renal failure.
Thromb Haemost.1988; 60: 83-7.

6) Shibata T, Sasaki Y, Hattori K, et al. Sonoclot analysis in cardiac surgery in dialysis-dependent patients. Ann
Thorac Surg.2004; 77: 220-5.

7) Bischof DB, Ganter MT, Shore-Lesserson L, et al. Viscoelastic blood coagulation measurement with sonoclot pre-
dicts postoperative bleeding in cardiac surgery after heparin reversal. ] Cardiothorac Vasc Anesth. 2015; 29:
715-22.

8) Wan P, Yu M, Qian M, et al. Sonoclot coagulation analysis: a useful tool to predict mortality in overt disseminat-
ed intravascular coagulation. Blood Coagul Fibrinolysis.2016; 27: 77-83.

2-e. BfHAOIEMEEICAVSIAREIEZO@ER —IIRMEIERBEDRERD 5—

<Summary statement>

o 74 7 YL M/IMIEEIC L BRI SIEMOETH Y, #7147 7 v ORFFEHEE DT
DILIMIZHEITH 5.

o MRSV & o TR T 4 7)) /77 Ve & MVIMORAE O FE RS2SR & 72 V), SF SRS A% &
MR IEE %2 BN EBIRT 5 2 LA TE 5. COIBIBIICHESE, (OIRINEFM A 2K7 1 7Y
7 Y MPE ISR ARG 7 4 70 278y (VT VLFET— Mo k) 2S#EIRE 2D, IM/MMK
PAHE N MG IE R ASEIE & 73 5.

o MRS BRVERR AT I & 2 BERERE O FHMNE, M O AR MERIE, FrEaiis g, M/MGRIE R 2 & o ik 2]
ZHER L, BEHRIMOY 27 2@ 80T 5.

<fg >

L7477 Y 3MlEERORKELTH Y, HHLINTT74 7)) e%b. ZO74 7)) gk
M/ CERR LS & 2 BRI 2 AF AN IL M OB ICAE R CTH 5. BoLTIE, BRoKERICYT2 71 7
2 OMBEEEIEH SRTWDE Y., ZOWMTBEICBITL 74 7)) 27 0 M) H—1flElE, 2007 FHF
THE, KEHRT M, N0 TIZ 100 mg/dl & HAREF UL, KERRER: S O TiE 80~100
mg/dl Th-727. LHL, 2010 4ED F A Y DIEEFTIZ 150 mg/dl, *+— A+ 7 ORI OH L i
$+ T 150~200 mg/dl & ERHLTWwAB Y, EEIUETH O AN TOMi%IC 7 4 70 2 4 2 H3150~200 mg/
dl K2 7% % &, ARILERIE 1400 mL L Eo KRGO ) X 7 AT % 2 i shTtws . KF T,
SR 29 4F 3 HCEET S MR A S8 o MR A o TSI BT, Frlfati migommicBE L T7 4
7Y YO ) —flid 150 mg/dL KilpBEfl L LTRERTWS Y.

2.7 4775 ol EAERH SN, FO M)Al LR LRI, 747 VESEEMT
A3 A MRS A O BATE & S R A3H 5. BERETFORKEETH L 71470 7 7r ViEEH LT
T4 7V rERY, 747 VEESGLZOBEXIMHETL EHICRET 4 7)) kb, MR
AL > TSI N2EMD 7 4 7)) YEAOREIE, MO RMEFOILMEEZ 74 7Y 275 LD
b XS 5. 1948 4E1Z Hellmut Hartert i+ (FA 7, 1918-1993) 2% LZIHRXD b v R 5
ANZT 7 40%, BZIMVMEE 7 4 7)) v OMEAERNC X 2 i HHE R % RO L 41O BEFH BE O F8HE & 72 % 78,
T4 7)) VOEREZOLDRMWETE RV, 20N, RIOMAHERERRE TR 71 7Y v EAEM
R T 72 ETIHMAL L 225 S MVMREE Z TR L TWADT, 74 7)) VEAEDOAZ ERMIZFHMTE 5.
Bz B1IRTEIC u—F—YarbaryRLF XX M)— (ROTEM®) 134100 a4 1 7 6
e (EXTEM) & 74 7)) yHEHA (FIBTEM) OBEMED S, WEIIEFMIRA K7 4 70 7 7 vl
JiE & M/ IGRADHE L Z 8BS AL TEL (B1) 7. 2F 0, LWRIMAT T4 o 7 BB [ e 5 7 &
WCEBIEKT7 4 7)) 7 VIEIC B OSSR 7 4 7Y 275y (203 TLFET—RE) ©
BWINEIEL CHBg 22 e TE, BIERMERAOMHICORTL I ENMETHL. T2, ARG
BREND T4 7Y VEEETIWIHIZIVMUEED T VR — 4 v N2 RBET 5O T, Ifi/MEIRAEICR T 5
M/ O @6 & BN 32 2 L ATE 5. WERBICEL TiE, PRREZETO 71Ty )75y
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X 1 : RAGEEREIC K DIET « 7)) /5> IE & IV WRGEIAMNE DI BIES#T
OB YRILFIANTT 74 —RIMUUMEE 74 7Y YOMEATIC X 5400 MR % K
BELCWaY, K74 70 27 VIlEE I/MURAE L # XRS5 2 L83 TERv., ZOH, &
EDOH LI T 5 ROTEM Ti&, &7 4 7V J 7 ¥ IMUE & M/ MUEAME & % 851
ZWL, BIEREWIMEIT) ZEATESL. Thbb, K74 7)) 77 2 IUE TSI 7 5 fE
(EXTEM) MMETFT 5L L bI274 7Y YES (FIBTEM) AMET$ 225, M/MURAHETIE 7 4
T VERASRIERTH L. KIS E T 55 8%% LTII.

WE X 30 55~45 SR 2 B 5%, MR IR A IR M2 S 15 R CHSICElicE 5. 742, 1M
WORE PR A TRl E L 72 /MK 3 &~ R — % ¥ MiE, PuBEE#HI O EDTA 2 & 2 B/ IR AE % 5 /3 5
TENTE, BOBRMIMGEEH OB E &2 LhTE 5 Y,

3. NIl & 4 5 OB LA FAN CTlRIARED X O EME B REEIC L 2K 7 4 7)) 2 7V IE R iR
WAEDFAET B0 A 7 A%<, E 7 2 & A B IR R A S T 5 . AT
Fhrorery, FIRIVAEELEN, P e OEHRIETFME T EEBIET TN, FIAI VD
VR R R L, MUATTHEIC X 2 MEF OB MAOMRIBMORK E 25, LoT, ANLOHiGOIRMmIE 7 4
T BUE &M/ MREEE IS X B R 2 AN IO TH S, Lhaiid, OBRILAEANEFFANC B0 % 1k i
LEEBMO BRI M/MLOBME BREDIKTTh s vbhTwnz®, Lal, BETE 747y 270
T4 7)) VEEOKRTTHLEEIN, 747 yflZAFE LMH L EEICZT 272012174 7)) 7 ¥ O
FHEDEHTH Y Y, 5 TR EIERE D LBV E > T3,

MG A 2 OIS AR O MRS B W B &, 7 4 7)) 2 7 Y RIFEHEE O 720 O FH SRS 1M
L 74 7) 8 VEFIOB I Z 72, AR, MUMGRER, &1V RTEAK, 8 XK, 6
VII 7 #A OB ERA L, MHiEH OB B IEH 6 #iRkd LzZ L shTna!. 2ok,
MRS 2 I 22 BRI RE O FHINC b & O R did, FERDOHRIMAIC D L D 7 RRERA 2 i i
XD DM ORMERTE, BrEESUEMAE, M/IGRIE T 2 & O M RA OFiRICHF 532 2 L AHE s h
TWB Y I ERED TR H A FF 4 V2B 5 MEHHEEMEO T EF Y 2% R 1ITRT. BKMD
O ERAVEL 2% & OSSR EE X OB A A K94 L2k, itk o ki G5 3B v Tl % i 5
T 72 I MR A IC b & DR 2 Z BTN X TH B (Class Ila, Level B) . WINIE S D 7 A
K54 2 Tid, RO IO 18I B TR R 2 #32 LT\ b (Grade 10) ™. KIEFk
Wep DA B4 X AUL, MHCREERR A 2 H O 72 O T4 o0 B I 45 B L i 4 & B R 2K T4 %
(Category A2-B) . HEEODOHA K4 2T, DEFHORIB W TMHRHIEREZHEIR L T0 52,
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<Statement >

JEAMTENC I % 9 BB ITB VT, Wil % 5T 5729010 "Mk ms” 12 &<
ILMEHRFRDOT N TY AL EEETRETH 5.

<Evidence level >

Class IIa (Weight of evidence/opinion is in favour of usefulness/efficacy)

Level B (Based on single randomized clinical trial or large non-randomized studies)

2. WMIREER DA A K54

< Statement>

JEMTA O BIMLIZ BT, EBNIIS U Ik MG 2479 72010 “MahsEm s cd o
WTHESNZ M) A~ BEMAZIN) ANTYZIEMEROT VT XA ZHEIET 5.
< Evidence level >

Grade 1C (Strong recommendation. Low-quality evidence)

3. KREUREEEDHTA KI5 4 Y

< Statement >

DBEFAIC BT, “MERHERE" 12d Lo Mo 78 b2 — R 7 )V T X LIS
HETYY 7 I VR0AEE [ A AT U2 LTI & IR 2 T 9 5 & & 22 LR BRI & - TR
ENTW5S.

< Evidence level >

Scientific Evidence: Category A-2 (Category A, Level 2: The literature contains multiple
RCTs, but the number of RCTs is not sufficient to conduct a viable meta-analysis for the
purpose of these updated Guidelines. Findings from these RCTs are reported as evi-
dence)

Opinion-Based Evidence: Category B (Membership Opinion. Survey responses from ac-
tive ASA members)

4. 3EEOH A K54 ~ : NICE (National Institute for Health and Care Excellence)

< Statement>

HFE, NICE 714 K54 VIZDBFMOAIBWT MR 2L TV 595
AME L EER O T IR R 2R & LR T LT 5.
<Evidence level >

AU L

747 vEAREZEBEL, BEEICEZRERNZECIENEETHL. IOWEITIE, Bl
BRI TT74 7)) VEAEZIEFALTHZLEELL, 2VFTVLIET— R EDRMET 4 TN )X U
MTREHIMDY) 27 IET ERDL I EHNT 4 7Y 7 R AT MR O & % 1T > 72 R ZED 5
LRBENRTWBEXH 74 79 ) 7 VBRI O PRI %5 3RS TR WY (Class II1 level B),
WL L TWAEERITIZ 7 1 7 27 VEH 150 mg/dL LT O REICA 4 1L & B2 3% 5 37202 E B L T
HERWTHAI (Class IIb, level B)'”. & 512, 714 7)) 2 7 ¥ BHI O h$% 513 AR MUER L 00 iy i i & By
MEZHS T EAREZIN TS (Category A2-B evidence) . F72, #M 7 OIINE FAHIZB VT,
JEAT I o0 HA I 2 9 5 3 72 0 (SR B OG- 12 b & Dz 7 4 7)) 2 7 Y BHI O S DR S h T
W5 (Grade 1B) ™. 3EEITIE, ML) A2 H3dH BIEFIBWT T 4 7Y /4~ 100mg/dL KilT2 VU +
FLYEF— FOFPRNxG R SR, HkEoIkm#EEE LT7 4 7Y /4 2 150 mg/dL Kii T2 1)
ALY EF— AR ER TV Y,

0
1) S, KEMMEICBT 2867 4 70 27 8K, 2047V E7— FoBRME BARNR RIS 25
2010; 21: 409-11.
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<Summary statement>

o MR B PR AT 1 OB LS F R AT IS B 1 2 I A 2 s S8, BRI HKT 5 £ £ 1
LN T35,

* % ORI A BT A4 23 MR AR AR o 0 58 il 2 ) W 2R M8 LML A A A 72 I 7 )V ) X A % i
AL CTER T 5 2 E 2R L TV 5.

<f7 2>

THAA BT A4 2 EIF, BRI T 288 6 i 2 BRSO R (ZET Y R) 2 2 T
E95b0T, YFHFHMOHEMRIZE > THRESNS.

WA A N F A4 3R G0 o [l R R QR 2 H iy & LT 1980 AR ETHE S g
D7z, BPNIKEENLEAEMZEH (NIH) LIESEITHE0RE GFEYE, MENFE) i d ko T
WEINLDY, BRIHBFERLHEAERORANPLE RS THREENDL LI IR D,

1996 4E 1R ERRERN 4 (ASA) AYEAMF BRI - M50 W AR ST 2 4 R4 v 2REL.
COHAFTA TR, MEHTITON L EEMERE (5 - FE) 1SRV THIMO@EIE % S L Twv
7. 2T LI 2006 FEOBETHY THEBTH 5.

2007 4, KREMEARIF 2 (STS) ERELGIBREERL 2 (SCA)  A3E [l Tl ML A4 5 A 19 i
4= (blood conservation) 7’4 54 7 25E£ L7z, ZOHA K4 ¥, AT TIT S MR Tl %z <,
Ny F¥ A4 FTHifT T & % point-of-care (POC) T A b DFFRIZIELDSWZEGIMLT VT X L % K ik TH
ETHIEDPWRINS, 727 L, ZOHA T4 ¥ TIRIMERBEEREIZ POC IC&E TR v, ZohA
K54 213 2011 £ 1CKET SN 208Y, 2o T MR IOV TIEE R L Tw i,

RN FRIERF 2 (ESA) A% 2013 4RICHE L 22 BRI B 4 B9 4 > ¥ Tld, Mok mds (2 2L
D CREHEAL L 78I - R IMEH 24T 9 2 & 2SRRI ICHESR S T B IR P A A LA 8 1fn
WAL ) DERIEONS T TORM (turnaround time) 23 <, X 0 RHBIHFEZBIBT A & 5T
XD EDHHELTEITONRTWA, 2017 FICHE S NZ2WETHCY T, MRSk o |38 40 10 i i
BEEBED BRI BV CHEEEERAICEL L TITbhARELDE LTHEDSIT LR TV,

ASA & TJEAR BRI - M350 T BRI (BT A A KT A4 ] % 2015 4EICERET L, R 1 B i i
EHAA RIA VY LWL TERELE. ZOHA FI4 o Tid, MK & AR A 72 7
W) AL L, ZHUCHE > THIMIGEHZ1T) 2 &% ASA L LTHIDTHRL TV 2.

PRI G EB MR 22 (EACTS) & BRMLCIB kR 72 (EACTA) 1% 2017 4, &[T 4+
FHEAMHIC AL L 22 BB MBS A PS4 22 258K L2, ZOHAL PS54 2 TiE, R IERAE A
M - AR O MR EEE 2 OB W L IGRGERECHHTH 5 LaHii L T 5.

75 v ADKERHE % rul & U7z R R A FER 4 2° 2018 4E ISR E L2/ A4 54 ¥k, [
M o IR MAE N B0 2 MR E O G HER 52 TH ), Fiak T E/ER T 287 VT XA
MMARAENLZITNE L LRV ] EREATVS.

Elnll:
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risks. JAMA 1985; 253(4): 551-3.
2) Office of medical application of research, National Institutes of Health. Platelet transfusion therapy. JAMA 1987;
257(13): 1777-80.
3) Office of medical applications of research, National Institutes of Health. Perioperative red blood cell transfusion.
JAMA 1988; 260(18): 2700-3.
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siology 2006; 105(1): 198-208.

7)  Society of Thoracic Surgeons Blood Conservation Guideline Task Force; Society of Cardiovascular Anesthesiolo-
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3-b. BT T O MR EIERE

<Summary statement>

o B NIRRT BT, MR R A 2 FREE & LRI 7 v ) A AHRBEIN TN 5.

s BRI T VT XA TIE, MR ERAEOWEME D ) HIRIE, PUOSERE, SEOFLEE % WiliG#8EIs o
WA L LTV 5.

e TNITY ALICHI S 728 Z TS S LX), MEBEAOEHEZHIKTE LI LIVRINT VS,

<f# >

MR T, IEVEALH] & ML A LN R C LB DOIS 2 062 U, R R 12 B 9 Mok EE o
ZALZ Rl 5. @, WERGD 5 H 5 —ERFHAEE L 72 8IS S 3UImL, » 58T
Y= 27 M2 2RI RWAT 5. T OEALIT O TR IH EE 2 #Ehl 12, e 2 BElic L CRURS % &,
BASRRIIPFE L OXZ RS2 (B1).
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TEG R

HRIE(mm) o

- R (9)

[Foren]

1@ MRASEMREOFHEBIRE



MR A & A 72800 7 v ) X 2 O BN CGIR I Z VRN B 5 B/ DTG L 7zl
WRIfZE% R1VICHIZET 25 @0h 7 v T ZAPFREN T2V ORENTH S, FPEEoT7T VT
) XL TIE, MR DA OBREME D IBE L LTHYONRTWA., TRHOMETIX, TIVIY XA
WCHIS 78I 2479 S X ), MEEAOMHZHETE S Z LARINT V5.

Wi 7 OV ) R LT, MK OWIEMED ) 5, OmEtosmE (RiE), OMERBRS 747
) CEADIEE S TORM (FUBER), ORBEORESELBEREL LTH oS (B 2).

SYEMIMOEE, 74 7)) 27 Y OREPR S R LERIMEL TR T 5. 74 7 /7 VIREOKT XL
TR CIIIRIRIR T & o TEN L. WIRIZM/IKE 7 4 7Y 2 7 VTl OREZ K3 5720, 1§
KT OREAME 74 TV 27 DELELDORFIZL LD OPENT2LENH L. 22T, Bk
M/MMRLESRE (B4 b H S50 D) 2MAT7 4 7)) Y OBEDOAZ T 2 (/MR LERER) . 1/
FHERBROIRIEAMET L CniuX 7 4 79 2 7 YHFEHS, IE% Th UM/ MR 2585 & 72 5. IRIELS7 1

x 1 RAGEIEARE % A U 2 DB IR (B Y S BRRIER

4 HE M | N Pes PR bt BENHTE | 74707 Ui

1999 | Shore-Lesserson” (k) | RCT | 105 | TEG Plt, Fib FFP Cryo

2001 | Nuttall? (k) RCT |92 | TEG Plt, Fib, PT/APTT | FFP Cryo
2001 | Royston” (3%) RCT |60 | TEG L FFP FFP

2006 | Anderson” (24 %) RC 990 | ROTEM | %L FFP Cryo/FFP
2009 | AK” (hova) RCT | 2241 | TEG L FFP FFP

2010 | Girdauskas® (%) RCT |56 |ROTEM | %L FFP FC

2011 | Gérlinger” (i) RC |[3865| ROTEM | Multiplate® PCC FC

2012 | Weber® (f#) RCT | 100 | ROTEM | ACT, Multiplate® | FFP/PCC FC

2013 | Fassl” (24 R) RC |194 |ROTEM | &L FFP/PCC FC

TEG/ROTEM

!

<g>

l ) 1 Y 1 H 4
/iR PRS2 A F— i 1
ISR e PSR S

Hi)
FibRZ m/ iz s SERFERE ~R Y TR
FFP / Cryo / Fib 1) A &y i FFP / PCC 7Og3v
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7 VEARKISORED? SR KRMEEIA F TIEE 20 50U L0 s, HE T TORMZERHET 572012,
747 YEERED?S 10 7 %OWwE (A1) ZHEELTHWwWSEZE DL, 747 ) )X YOtk
TIYA, WHTIE 7470 2 F ViEREARC 7 VG T LI ET— Nk, BREDOT 47 7 v EH %
W3 Z &%,

PO IR L L0 [ SO L B 537 2 IR - ZRRDREERER - O RE &2 L9 5. BUOSERAZIER L T\ 5
ity BEERTREORT, @A) 7 7)) rEvo RPEREEOEBENREZ SLL. ~N)
Y DENE 2 ONDBYE, BARICA) VOREE R M T2RAE (A% F—BRMERER) 217w, A8
N F—=EZ2MZTWHRWDD LT L. ~2%) F— BRI TSR OF 52 S8/ S ik
HOANSY) VRENEZOND. TOWAET Oy I VSIS E 5. ISR KT OB RE H AR S
HH B YA F ARSI (FFP) 721370 bu v ¥y EafRiMmeEs (PCC) 2535, 7272L, M
AL AE 9 Mg E 2 1239 5 PCC O IE H A TIIRBREIRCH 5.

MBEOREIX T T A I ¥ EREROMWEE) 2 XS 5. TEG TIXRIEASR AAE % B - 72FF 12 & 30 45
DIRMFEOWAEEZIBIEL T 5 (LYy). ROTEM TIIIRIEAY 2 mm % 2 TA 5 30 45 # OHRE % i KIRIE &
W3 % (LI30). RIEASEIITIHD LT 555 13ETTHEIRE L R S, PIER;EID & 2 5.
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FreaeRIcE, AN —HBOEBKNTFIMET L TWSHERACHMONTYAS, BRI, SRS I,
VIL IX, X, XI. XII ®ATAMGERETHL—HT, 7470 2%, BEEV, VI XL, 7+ Y74V
77 PR, EEPPREMELZRT. £, fEEKFTi, 7yF e rYEVTL FurAf yCH
BFLTWwA. Y EZBIC, HEBRETEN S EEZREE L7z APTT ® PT OMAM T, $Hi23 »
H&mO/PNBIZBWT, GEFFHOEENRONE. L L, 2l CTompsmEms % v maEiEics
WU, WM E A AT, R TUME S A FIE R R T M LA D P EAET 5. %Y L7zt T PT, APTT %
DIMEZ AR E L THOWZREMEIMET LT, BREREZ DL WEAE, WG OREICIE R S 2w
CLICBDHABIRETHA.

BRI BT RMINCIE, % 8 B BB ITWHIMATEIT I NS, Y HRORBEDBIRIE, WIS
HEPAM BN PENERL W2, ol BN oA AR S b 28, EEOSHKEIZLD, 2
% 500Re, BIROEIMm & BEERE, A TLOBERER, A TEEEM RO & O K HE 70 8 B O 72 & f 8 72 i Il =
ERETLOEINETHLIEIFETHL. T2, HAEAMEMRICL D L, Wikl x> Mg,
MARZER A XY M EFEMOK 10% EOBETR I D, FFIC 1TMRIICEL T, Mhd 25%L L5 EET 5
EOWENRENRTN S,

ZOWT, FRIMERBANL, H—EY ¥ ¥ F2FRAET HHETFM R, ORREIMET LTV 2ERIC, L%
CBGENTEZ — T, FEEOUREAER I/IMIEEA OB B L Cid, EERICB W GRIED DI
AR O IE LS E B RE %2 SOWEd 2 W RETE D & % AR 12 X 2 b A% & <, SERIE AR Lo M/ MR,
WEMEALEEE R (ACT) oA TILmEFEEZHEE L, FMULEnERER 277> CTE72. LaL, ARG
JETFHICBOTITRANERLR D, TREDREFIZ BT AL ORGSR ] 1% o IR X, /NSOGB
wELEEZ s, MRAEEREESANTOMBGRE L DV ET S 2 EPBESIND. T2, B2 I3EM
PR DHFTEBIEMRED X 9 7 NTLORREF SRR OB 61%, 14 BB R R E D BERFIICHIEL 9 5 D
T, MEHHEERAIC L 2= ) 7 FICIEMEFE 21T ) F2%, INEFLWEEZS.

9, TERUSHERMAT S T & Z2/NEDRINE PR OISR ERO T VI L0 1 HlZ2RT
(B 1) KMol Mg, HH bEEFERER (ACT) CihImEEFE#EZHEE LT, MR & S0 4 o
%z iT->CTwb, LhL, ANTDIIC X 2 M/MIBRBEREDSH 5 55413, M/ M D & Tldak g 13 2
TELW™ F72 AR VBB AE=Z YY) Y F OO OWEHALEERER (ACT) 13, 43FLH A
V) VRE EHBEBEARS R ONT, S HICHERAERCMAZEITRE {, MEAR - AARRAIVIEBRIC X % B
KT OAEEAL - RIS 5 TELF) - 7v7 79 VIR - §iY VIR DURIERERE - kKT (XTI K

A Laboratory measurements afler prolaming
antagonizes 100% of initial heparin dose
No * hd
- Moy CI= <

7 ACT measurement

4 .

- \
Clcraisos | = 1
-~ ~ ./.
A A protamine {0.5 mg kg~') :
Platolot count >80 (102 ui-1) Platolol count <80 (109 i) [skip atter first cycle]

i . G

(Pt count 60 (108 Pl coun <80 (10°u) |
A\ 4
No haemostatic agents * Y -
i 2 - FFP 10 mikg~
\ \\_ /'/
'-\“ \__‘ 'y i -
e
— after 20 min aftor administration
‘ ) 4
X1 : fEROEHEERERRE (ACT) &IMIVREUEIC £ 2/ ORI ESFi

CHFBATOMESBREOLMEESE7 LT XLD 1 6]



Fl) ETFESTY, ACT SHERET 5720, 1EME % - B & FLAS H R 22, 910

AMEBR % F 72 R DB TR 1S, IRORS S AR AR 2 O MBI X 2 IR &R 7 v T X4 %
W, BETFEPUBTL2HERLANE T ¥ MU RO B I3 X s 58, M2 R IELCBR I
BFMINCBT 5071 & B RORE I/ TH 5.

COX)HRRWIZBWT, FIMBEAHEERERES TH 5 ROTEM OMAAE % H > 72 T4t i o 1k i % [
BHOTVNIT) AL EERL, 3y M= VLKL T, BETY M ADPUET D02 RG LE%
BARIIZREA L, DO TR 12 380 5 IR B A b s o A I % g, B

7470/7/@ﬁ%ﬂﬂﬁ%#%@ﬁmwéé%M#%@%%Tu,HZ@TDF:—»TL%%%
REIAR R MG EAE A AT 9 &, TR AR I Bk S5 & ok SR LA o R il & 139 U 7228, i/ )
&7 47 7 YRR ORIME BN L 72F e R L2 L aaim X BIgEmEcHkE L. (R2)

L2 LAFRIZBWTIE, BRMEFE RTINS 27 1 70 7 7 v ik la AR Bsut s yMEH o 720
AKIOBRMNAEDLELTNIT) AL EZHCWELENH L. ZO1HEA/RLIENNE T ¥ 5 AT S %%
35 L, FTALOMBERRC 3~ rEfingEgoray I 2 THERL, SRS T %
b ARk % %61d, HEPTEM & INTEM O CT ZHEIE S5 2 & T, BAENS) Y OAFMEIZLD,
BIm7ray I o5 ARET S, T, TIUVITY RAERERT ARTEBEBONZEICB VT, ERESHICLD
itk 12 WE o i & A BEICBROH 5 ROTEM Ot 7 — 2 Z @I L, RS E DAy M+ 7%
HHL7. (E3)

# v bF 7D EXTEM A10>30 mm 3 X O FIBTEM A10>5 mm O#41%, 8ilic & VAT E Ik

MEEFEFEEDS, F O TN LB+ 5. $72, EXTEM A10>30 mm 3 X OF FIBTEM A10<5 mm
DY, M7 4 7)) 27 VIREDPMKT LT s SR L, FriEsis miisG-=1%, PR sids AT
DB & FRH 7RO FIBTEM A10 @7 & FERES- L 7 s At o b0 5, DT osHERIC X
D FIBTEM A10 % 14 mm 30 & & 2 Fridsfifs mag (20 ml/kg) 2H&5-35FHE L.

1. Insignificant bleeding—normal TEM = no
transfusions

2. Insignificant bleeding—abnormal TEM = no
transfusions

3. Significant bleeding—normal TEM = surgical
reevaluation

4. Significant bleeding—abnormal TEM = transfusion
of blood products as indicated by:

. hep-TEM MCF <50 mm = platelets

fib-TEM MCF <9 mm = fibrinogen concentrate

hep-TEM CT >240 seconds = FFP

hep-TEM CFT >110 seconds = fibrinogen

and/or platelets depending on MCF
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* etk

80 4
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mStu oup |

50 1
40 1

LA
30 4
*
20 4
N . ‘l
0

PRBC Plasma Platelets Fibrinogen

X 2 NRDBIMEFMICHWVT, ROTEM ZBWTLEITEE
BN U & &R BRI S #eims




(patient V)

X:L z The amount of intraoperative fresh frozen plasma (mL kg™")
N FIBTEM-AI10 at end of surgery (mm) — FIBTEM-A10 at end of CPB (mm)

(patient 1)

[X : the estimated mean dose of fresh frozen plasma needed to increase FIBTEM-A10 by 1 mm]

%72, EXTEM A10<30 mm 3 & O FIBTEM A10>5mm D&%, M/IMGEREAREE S Tw 5 & H)
Wi L, EEM/AMUEA oS EIE, FHEICB T AT OMERE FM& TR (EXTEM AL0 -
FIBTEM A10) flio7 & ERs$ 5 L 72 iEi/MoE# &5 5, Eie X% (EXTEM Al0 -FIBTEM A10)
BT RMERIC L) 10ml/kg #5355 L7z,

EXTEM A10<30 mm # & O FIBTEM A10<5mm O3, M7 4 7)) 2 7 ViIBEOKT,
INRBERE DB Z 5 T LI LT, Frifaisimse (20 ml/kg) K OMU/MEHA] (10 ml/kg) $
H4 3L Lz, MEEAZHS L2 0Ea1E 20 501%12, &5 L8135 %ICHE ROTEM I X )
ML AHEEL, TATY XL RERL.

WEgEAE AR & LT, (ORI X 0 B o P s mAE, JRIE /MR A $ 512 X % FIBTEM Al0 &
EXTEM Al0 OHiIET, TG & 78 S ofUhs M5 K OV I /MG o0 M ifi 2 13 2816 L 72
oz, RIMEREH OREME L, RIBMEXEDT2H3 o7 (B4) 72, ICU AR K
BL7Z s, RIMEBREERE 2 BV 72/ R OIS T4 0 1k L8 R R 02k LT, BRI o0 I goRG i P e A
RO IEMEFEHICE Y, BET Y M LAPYEETLIUREND L EEZ SN

MR BEVERR TS % 72/ N DR T B IS B 2 BET Y M AR KGE L 725 Kb Th 5720, 5
BT Ty AZMLT 51201, SHROBELRDMIENLETH HH, kD ACT & ili/MUB OBt %
W2 T NI AL T, ARNOILMEEFRE L S 5 ERAAE T 2 720 A8 Y) 2 4 % 3 % v gD
HbH. BRICBVWTE, B307VIY ZAL%2BF LT, REIIS U THEEE O MR A 2 v
727NV I) AL EERTRETHDLEERZS.

ROTEM &na f protaming
antagonizes 100% o al hoparin dose

Diffuzse bleading

| Yas

EXTEM-A10>30 mm
and
FIBTEM-A10>5 mm

EXTEM-A10>30 mim EXTEM-A10<30 mm EXTEM-A10<30 mm
and and and
FIBTEM-A10<5 mm FIBTEM-A10>5 mm FIBTEM-A10<5 mm

No hasmostatic agents FFP 15 mi kg
and and
surgical haomostasts PLT 10 mi kg~
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ROTEM  Conventional
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Total amount of chest tube drainage
12 h after PICU admission (mL kq™) 916, 14) 169,21 <0001

24 hatter PICU admission (mL kg™ 38,2 233%¥ 0002
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