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1. Clinical Question (CQ) —&

m Ry Y—=vJ

CQl. ED&IGANY) UEFSEHETANY) VERMEmM/NRB DA (heparin-induced
thrombocytopenia: HIT) DRV ) —=2 T HNBEN? Ffz, EOLSITHITDRY J—=>
TEITID7

CQl-1 EQ&IBANY VBREBETHITORY )=V TDEMN?

"HITRESURVEETIE, HITORY =20 %752 E##HET S (10),
CHITREPEEYRVBETIE, HITORY Y —=ZU 55 F5 2 E#BET S (20),
-HIT RERYRAVBETEHTODRY -5 %TFhHBWI EZRET S (20),

CQl-2 HITDRY)—=2F%#EDLSIZFITSM?

s FRTOBETANY VIRSEBRANICI/MRBOBIEZITS L ##HEIT S (10),
<% 100 BUURIZANY D DEREEZ(T1=2 LDRWEBETIX. ~/\) UIRERA%E 4-
14BEBFET. L LLEBEERTETM/MRBZEE=2—F 5L Z#ET S (10),
<% 100 BRUARIZANRY D DEREEZ T2 EMAHHEETIE, 2FBHRER HIT #HRIE
THAREMENH D=0, ~/\) DR 5RAART L BRIAE 24 BRILAICIV/MREBGRIE XTS5 C
LEHEST S (10),

n FRERAUEZHR
CQ2. HIT 55K, ERGEKRMZELEIEIAN ?24Ts RAAT7EEDKSITERT HH?
CQ2-1 HIT %5t 5 I H B ERRMZE LI AIH ?

- BRIRHIEZHEIL, 4Ts RO T ZFERAT S LH#HET S (IB),

CQ2-2 4TS RAF7Z#EDKSITERTHM?

*4Ts AAT7HENMEES (0-3 =), HIT DRJREMEIFIBEWNEEZ R B2 L 2#ET S (1B),
-HhEELDLE 4RULE) TIXHIT ORIEEMLAHHEEZ D EEH#HET S (IB),

n MEFHIZET
CQ3. HIT MEEZHEEIE LRI, FRLGILAFZMEZEEXENN?
CQ3-1 REZMATRIENSERAN? TEREEDLSICFHET 502

*4Ts A7 T HIT 28>k, REFHAEEICLY HIT A ZRET S &R L
(1B). BEBEHFZEEZ Ty I REERELLAEZE (latex agglutination immunoturbidimetry: LAI)

LEERAGZEREE (chemiluminescent immunoassay: CLIA) DWWFMNTHELY,

- REFMAEENEETHNIEHIT ZEEL. thOBRIZTI> L EHETSH (IB), 5




T, RETRETHNITHAEMREEETILERET S 2B,

CQ3-2 HEEMAEEIITOVERXHIN? THEZEDL S ITFHET M7

- REFBIEET HIT AEHEDOEE. ARETHNITHEEMAEEEZERT LS L ZR
£94% (2B),

- BREERDRITEZ DT AR WG R ATs A7 ERBEZRBIEEZDIERMN S HIT DEMET 5
CEERET S (20),

- BEEERVRIE AN EMEDIGE. HIT ZEEL. BHOES. HIT E2WT 5 & &R T 5
(1B),

CQ3-3 MAFMZHOERICE DT, HITARFIEDKSIZITS (EEIT ) M2

- REFHREENEMEDIZE. HIT EBETED, COEF AT RAATH S RUTTHNL
(E. PELTW=ANYUEBRAL. AN LN OMBEREEZFIETHZ L 5HET S
(IB)o Ffz. 4Ts RAT7H 6 MU LETIE, RICREZMAEENBIEED S ELH D=0,
4Ts A7 OBEFHE. REFHATEOERE. ELIRBETOERE. BEEMAEEE
TO2EERET S (2B),

- REZHAEENEEN D ATs ROATH 4 RULEDIEE. AN DFIEEKUANRY DL
NOMBREEOMFIEEITOI L EHET S (IB),

n EABE
CQ4. MBREEZEDLSICHEATIMN?
CQ4-1 HIT EFEICH LT, RBEEEXHRET SN 7?

-HIT BEFICH LT, MBREFHFEOFEIIHDIDLT . AN vEdiETHEEBHITANRY
VUSNDIERBEREERETHIEEHET D (1B). AN VS OREERE LT, A
HIZF (M/MREAEIET AETIE) TILIT7IEESELGWI E42#ETSH (IB),

CQ4-2 AN LN DIEEZEORREEL?

- HIT ZERERRIICER o= UTs Ra 74 GUERED) BET, ANY Vv ZEFIETSHEL
HIZ, ARNY VU DOIRBEREZRET S EEHET S (10),

n HURBIR LS DREE
CQ5. EDM&LSHEFITHABRLUNDABREZRAT ILENHEMN?
CQ5-1 M/MMr¥iMzEd 2 LENHDHEEL?

s HIMD Y RO MNE LW HIT EFICBVTIE. FPHMAGIM/MRELZTHELN & Z18
E£95 (20),




CQ5-2 fM/MREZFERT ILENHLHEEL?

- HIT BFICEFRMNMREZHALGVWI EZRET S (200,

- BIRMASEZHEL TS, LLLEZEDYRIHEW HIT BETIE, A/ LSO
MEERICINA T, IVMRERESNEN THLHRENENH D, L. AT SH5HE. H
mMAEMT VRV ETHTIET 2LENHSD (2D),

CQ5-3 EN&S5SHEFICREI/OTY) VEFRTHIN?

- AN VIERFEI/MUEMHEREE R T A EDRL HIT ik ZiFs. A/ LSO
BEZE (FILAONAVEE) ICKDARITERMEEZRIEGAO. KERK - 30K M2 .
HmAREELZ EHMZEMA S HIT BEEONREZEHL TS, £ LEHERDOY XIHAE
mPRICEALIEFTIE, EERAARES QT EA (intravenous immunoglobulin: IVIg)
NDERE (1 gkgday 2 BfEl) BEZIRET S (20),

- WEERAIEETHEORMHL LCEESMA HITA*EE T, REFHGRETANY Y
BESMPELGoEERICH. BRE VRS ZH®RETLTRL (20),

* BAMHHITA SDOWTIEER2 SR

CQ5-4 MERMENELT HEHE?

- EERRIEE THBHEORME L LCIXEAMHA HITA BE T, REFHRETANY Y
BEENDBEL G SEFIZELT, fiifld L IEMPOmERM| T, HIT HifkE. m/h
WREFHESELGVLARVICETETSE., BB (ANTDMERRGLE) OAFITREL
AN UEBICESBERETICELERET S (20),

- MEBBRMCETILT I OTEGCMBERANTERT S E2HETDH (10),

n EHEHAE
CQ6. AN DLUNDREENSBRONREEADYIY B X
CQ6-1 TILT 7Y UMDOAC Mh? EFt=. BAtAIZLDHM?

- AMEHIT BFICOL D7) UEHBRE LBV EF#HEST S (10),
- FAME HITA LIBOEEFIZDOAC 25952 LaHEYT S (10),

CQ6-2 ROMBEEDFERIXNDOETHET L DM ?

- BEDEROHAMEZRDY ., BREBEAHLGALINAREEZERET S (10),

n FERRE T TORE
CQ7. WMEFH - BEMLMES 23—~ ay - BRERE




CQ7-1 DIMEFMIZEFTINEERDRRIIENDLSIZTHM?

- IDIMEFHICH T E2MBREEORRE., RYPAICH T THRIET S L £H#ET S (D)
(£2) o

s HIT BBDANY U EFERAT 2 0MEFMHIE. EESMEH HITB 5 WLILERY HIT £T
FMEEHRT I LEHET D (10) ,

- B2MH HIT B, =fEE HIT OFM T, MHPOAANN) VEFERT S LZHET D
(1B) &

- FIEHTETAMH HIT, BAMHHITA SDNEFHETHLIEE2 LGS,
[1] i@ 5 WL/ DffihfsERR B +fiih A/ > (20)

[2] i 7ILA kO (2D)

DWFThIEERT I LEERETS (H5) &

[IISEALTREANY DOFERIEMAPIZRE L. fT5] - MRICEFERA LGV EZHET S
(ID) »

CQ7-2 RBREMIDIMEAS V3 —R2 L a VEORBEREIENKSIZTHM?

BREBDMEA VA — AR a3 ERELT S HIT EFICEWNWT, ZIAONVER
WBZ E#FH#ETDH (10),

CQ7-3 BRBEZIHOMRBEZEIEDKLSIZTEIN?

- BEREBEEZCRBRNONEERZVHEL T HEMH HIT, EAMH HITA DBEFICHWNT,
FILA AN OERZHERESTS (10),

- BREBEZCTEBAOIER ZXEL T HEIME HIT B, &EH HIT DEEFIZHLT,
FILARAONCOREELTHFIZ7ERE Y FOFERAZIRET S (2D).

- KA BRBEETERANONREZLEL T S HIT BEICEVT., REFMRIEE
T HIT iIAEEIEESNE=DE, +9OHBEZF ) VI TTANY U BREORETZIRE
95 (2D),

2. HARGAMNERD BRHY

AU APHITAEVERY R IR D HUBEE FE CIRE S TnD, ~ U i R IR s i
(heparin-induced thrombocytopenia: HIT) I, ~/SUFENE 5 SNTOAIZH DL T AR E %
FIETDIRBTHY WEIZLIRE I ThO /el @RI MR FERIEZ LV BB S m 0, #EshC
X TIEARIEDOBIEITARTA L PN ODMELIL TSR ) bR EICB W TERZBiBs L ONE
FAZDWTOFEEND 2L, FHiaE S B IC2R AT TCD, £2C, A ARIMAR (1 523 FAE




DBW LBIROIEREZ BRIEL T BRI ARTA L 2R D28 LT, KTARTAL D& K
(ZED DBETOAIEDBR LY —JBIRED ~/ VD A SO IEBR A BRI, B AR
TEREI, PRSI PR BRI, JET AR BB, — AP BHEIRO & 1L
T B2 Z W2 b NIRRT D LD EIf S D,

3. HARSAAMAERDF iE

3-1. HARTAANERZE B DR

A A if A (E i 222 (X R R e L 2 B TR OO HIT S O HGEES2 T T~ UL R i
IR RERZ BT ARSI AR T A AERZE B B2 RN LT, A RAL /N —IX HIT HiD 6 44 D%
BIZINZ ., HIT EE LA 2 4 DOFSWNHZE BB LD 2 4 OIMNBE B DNBESI,

3-2. CQ REDIFE

KITARTA AT, BRI~ SUAAEAE T D0RED HIT Z8E-7-BR, W10t T
WS ETERLRLTWIIITRERINZERR L TR LT, MBSNDBRIET AR T A 65 E L T
BFOHRLE AN > Oh  AFROEEEICAIL7ZE T CQ 2% E T IR E L 7=, THRARAIZHT |
MiyEFRR2 W) TarEENG R | TR NG | DIRZ AL T L FTOREBEAREL., £
ZHUTDE 2-4 HO/NEE I/ T CQ ek iE LT, 723, CQ EICEL I LB R, HiaZk
BERY—F 7 RENETD, @it Kb T IETIREL, TO%, B A—NLEANTT Ty
ATy T HATO, FRROIITRE LT,
CQl AV == APV == T DX G D BERE, ATV —=2 7 O FIEIZDONT
CQ2 ERIRAITZINT : FRIR B2 BNE DI - T ~DIE EIZ DN T
CQ3 [MiEFHIZZI : TG R OFEL R RO 71k T
CQ4 WG  JUBEE FE DO IEIZ SN T
CQS5 HUEEEIFELAF DOVERFEE : MR L, FTi/ ICE, S 7 a7V | IS HIZ DT
CQ6 EMEHITRIR  #% A PLEEE FEA~ DY 2T O T
CQ7 FEERIL T CTOIRE LM AE FAT - R AL A A 2 — R vay - BRI E

AHENTFIT 2 HIT 2RO HERZRFEREL T, iR 2D Rz VT RERVHIE1E 21T
ZEINTEDIEERDNRN NI ZEN DD, DT [EN T IHE FTEZR M1 F AR A 721 C HIT O
e ELW 2D LIXREEL 72> TND, T2, MIEFRE TGRS TIThbNDZEN S R
EAEREFFDETITRERI DD D ED D, BRI M MG 22 W& mims L C HIT OBk
EATOI D527\, BITEOR I A#E AT, HIT 25> TOroi2licB25ETO7 et 2% CQI-3
2537, CQ /MNEH AR E LT,

HIT OZW-IREORHYIE, HIT 23EE T HRNIREEZ AT 58 CTh D, ZOHIEHRIZK
KTHAFTHE DL, WS T HIT OIEHRICHEH TE D~V LIS O HLEE E 5 SRR (7



TET DD AFRIZBWTRKREN TWDDIIT IV IR DI TihD, LILIRHE, ITHE, o
a7 Y RMIEAZHI L DIEREDA D =87 o AN RRITERS L TETEY,, ZIH D)
HIRIFRIZOUWT CQ4-5 AR B LT, F7z., EHERR 1 ke % (direct oral anticoagulant: DOAC) |2
FLDMEBEOAAPELEH S TEY CQ6 THHZLE LT, KITARTA IR TOME HZRTRIC
TER L T D72 EN Tl ATREZR B DFE# A AR L L TD, ~/ U Off FIBEEE S
O A8 TR « R BB L A A > 2 — o Tra s RO RIEICBIL T, CQI-6 (ZE DD LML
725728 CQT LL TR THOIZ &L LT,

3-3. CHkRSEA

[ b S 4]

1986 /- 1 H 1 H~2017 4F 12 A 31 A ETICHBfHEh TV,

«Impact factor 2 ;L ETHD,

PubMed %7213 Cochrane [ZUNFRS AL TNDH ST, HAAL7Z3CHRIT PubMed 285575,
[PubMed F7-13% Cochrane D HAFRFZ]

#1. heparin induced thrombocytopenia

#2. heparin associated thrombocytopenia

#3. Filters: Full text; Publication date from 1986/01/01 to 2017/12/31

IR CHRIR R AT > T-45 . PubMed 3,927 1, Cochrane 379 -, 7 —4% X— X[ DOEEZ LR
VN2 4,130 STk L7z, Impact factor 2 LA BT —F /WK -T2 L2 5 2,687 SUHRAEEAR]
S, PN EZB LT CQ (T T 57897 BPUELUE EF FRBFZE, SEBILERENTIE, SE A
Wt BAREOB R, Ea2ik IR ARIN T D) ICE BT oMo VTR —=0 T %
# CQ HYHE DT TR, 2,687 SR D 788 SCiHikE: “ At L7z, SHIZ4 CQ 4 E L
BROF gk ASLaARFFL 7GR, CQ1 B 369 STHK, CQ2 B 174 LK, CQ3 BEE 233 SCHK,
CQ4 BHHE 230 STHK, CQ5 BEE 53 SCHR, CQ6 BHIE 62 SCHK, CQ7 BHE 92 SCHkAZ =it L7,
Impact factor 2 JRAI DT ¥ —TF /L O SCHERR— K » ZIRFIH TERAF ST SCHR, 2018 AELAREIC
A STz B ERR SUHERSCAR R LD ERUC LB LB 2 HIVD ST N R —F SCikE L TEINL
7

3-4. HELRDOBSOEFL STk
% CQ Y4351 X systematic review (DX | & CQ DFHIKT LIt 7 AR DRRFEZA TV,
SOITHONE ORI F 72 & OBLRA K L7 BT, HERESCR 2O NTHESR O RS OB E 172 4]
ExATHTZ, TNEND CQ KT DRI T U AL~ UL EHERE 'L —R % [Minds 2980
ARTAAER D F 5] 2017 NWZHEL T, HARTA AR ZE BB LT- Consensus Development
Conference |ZJVRELTZ,
HeLEDIRS

1 #4295




2 RBRETD
TN LAERDTE T L ADRES
A (5) HIROHEEM R FRIZ D DD
B (1) R OHEEM P RREOMIE N DD
C(59) R OHEEM 0 DREMF I X IRER THD
D(ETHHY) | DIROHEEEPIZLA LTS TERU

3-5. HELTIR AL, B SR OUGTICET 53 H

o SMEEHGA TS

TARTAEZEREL, BhE PNl A (KL 72,

o SNHEHI RS B B A& S S H 5

SNERREAI DA MIRIL T, HARTAANERE B RIIHARTA L Ba R T D BRI DO
THIFBRL . XSERELT,
o HARMAIEMFEZDR—L—TARTS

SMEEEAT D56t S 23 HE T LT2 R 5T, AR DB E ATV, B ARMAR IE PR OB — L —
URERFEEH OV TARL, FIESSCKFEEI T — RSB W TARIARTA L O LIGENIC
BTN,
o SHDUETIZHONT

SHBEFOMALLEEIZ HIT 12T 22 ENE LI DD T, KATARTA b EHBI722 %
AEETLHEZZ DD, DT, HARMAR IE M P e L B2 HIT #anfibizo
T, HRE DT AR T AL N OFAMRE R L BRI R O, HElO=E 7 o A%l UL
HERFIL, FHIEL T 4-5 FRE ORI CliTE2 TEL TWD,

3-6. AHARTAAERRICE L& 4

AHARTAANERRAZE LT AT, AR (5 15242 0 S 58 M OB 0F 72 2 Bk 25 3 (g
52 A 2016-2018 4FJE: 16H02637) IZLHHDTHY | /e Eb0BE &M G135 1T T,
Fio. NETERUC DUV TSI R T2 TS,

3-7. FIZEFHL (conflict of interest: COI)

KITARTAANEE AR AR ARL NS ZE BT, 28, AARME R PSRN ER
2T COL BT DR EZATV, HARTAAERICEALRBERLEHIES N, £ZEE D COl B
AEFRRICER T,

SOICHELER BRIV TE, & CQ THREERNTREWE IR 4540 X (Economic COI) &7 ffrHY
FLEHE S (Academic COTI) D HIEEATV, COL HYDOGA TR EEFEMEL | B R ORIV ERL< 1k
{127,
<COI AR >



K& 72l
B SR GRERE (55 — =3k (BR) ) L FZEE (B — =k (BR) . i =283 (BK))
B2 72l
EHEA T 7L
(PRI e
AW T2l
ol SN
EN RIS
RAEER 7L
BEHIOX: 2L
THFE 2L
AT KBS - 72 L
- 72

4. BEFEVY AL

ACCP: American College of Chest Physician, >K[E 5% B2

ACT: activated clotting time, {4l 22 i ¢ [ R

APTT: activated partial thromboplastin time, J&PE(LE 7> ML R8T T 2T L REfH
ASH: The American Society of Hematology, #[E K52

BJH: British Journal of Haematology, | Ififg

CABG: coronary artery bypass grafting, FLEIR, A7 AT

CLIA: chemiluminescent immunoassay, 1b57%8 5660 I E 14

COX: cyclooxygenase, /a4 X7 ) —+

DIC: disseminated intravascular coagulation, #&AE M MM PNEE

DOAC: direct oral anticoagulant, [EHZ#E 1 HTEERE3E

DVT: deep vein thrombosis, & AR MLFEIE

ELISA: enzyme-linked immunosorbent assay, [##5& 527 I E 1%

GAGs: glycosaminoglycans, 7 Va3 /27752

GIHP: the French Working Group on Perioperative Haemostasis, J& 7] 1F i1 B2
HIPA: heparin-induced platelet aggregation test, -~~~V F53E i /M AL 35k
HIT: heparin-induced thrombocytopenia, -~~~V KV /NGB i

HIT-T: HIT with thrombosis, [fA2E% {45 HIT

IVIg: intravenous immunoglobulin, #{3H ASE 7 a7 HiH|

LALI: latex agglutination immunoturbidimetry, 77 7 A A% L)k

10



PAT: platelet aggregation test, [fiL/MREEEEFER

PCI: percutaneous coronary intervention, % HJ.L L& AL X —_vay

PF4: platelet factor 4, Ifil/MRES 4 K+

PICU: pediatric intensive care unit, /o4& FiEH ==

PT-INR: prothrombin time-international normalized ratio, ~"7 R~z t" L IR -[E B 1 L
RCT: randomized controlled trial, &% MMk LB SR

SRA: serotonin release assay, &= h=> 7R

VTE: venous thromboembolism, Ik IfiL#2 ZEARSE

5. FXC

HIT TiE, ~ U ERFEIREZRD ~/3U b PF4* (platelet factor 4: /MRS 4 [K+) D
B ERIZKRET DT PR/~ VA AR (HIT HUR) 23 pEAES LD, HIT JUiRIE, i, HERZ:
EETEMALSEChrr B ORBRIEAZFRL L, /MWD 273 Ll T e 5| &
FLZ 9, MARAEZFED HIT (X HIT-T (HIT with thrombosis) &FEIEIL5,

* PF4: I/ o SR ARSI LI IR TR LIS PO i R S D, ~ YA A T DM S
0 LR G [ AR 3D,

5-1. &%

—ENEL - SVBHEIIC 31T DAy A~ U B BB O HIT SUiRBEESRIE 8-17%", K50 7~
IRV RT F U H NN XT AT 2-8% D Thod—F . ~ Vw2 H3 2.0l g S EHEIR T,
HIT HUEGYER 50%EHmESITND 310, FERIT i IMB R MARIEZ 5 | &L 23 (IE) D
1E 0.2-3%FRETHD 51119, Lol SRR THhienE 20-50%DIEE] T e FEFe i 4
FlERIL 3 B HRIT 20%ICH 5 19,

2006 {2 Warkentin 52328 L 72 ICEBERG MODEL OF HIT CK [L®—fE7 /L) TiX HIT $t
& (S 2 E ) DS TH- THEEEAIIZ HIT XUT HIT-T 22§ DX —#chdr L
PARSITNS (K 1)1, Ry~ AL D0 PR E LRI 29.8%I2%F LT, HHE
AOIE 1T 9.9%, HIT FEIE IS 4.8%, HIT-T FEIEIX 3.6% T o7, HIT HLIRBEM:7Z1)C HIT L2
W2 LRI SRR DB D,

11



1 HIT OKILD—EBETIL(XER 15 Fig7 Z—HRE)
HIT iAo HE HIT XUT HIT-T Z8JEME & O ik

JHIT-T ]HIT J#ﬁﬁéﬁ;
B |REFH

AIE R

1k

P

HITHARE BB LLLEL T
M2 EEAEAE DIEMAELN

5-2. JEIR

HIT OFER T A/ A E S B ER AR MARE CTHD, M/ M 1 HIT B3EH O 95% THHI
Do M/ MREBUTFIERTOD 30-50%FE TR T 243, BB CIX BRI AB 70 19, Fiz,
20 x103/uL A 0 18 FE D I/ IR A T 5 Z I TFEAE 720 D), 75 Tldd 573, HIT 23 TL
TDIC IZFET DL, M/ I 20 x103/uL A 2 M2 fE 3 KO MAERZ LS ZEbHD |
HEEDBLETHD 9,

HIT O 1A ZERRIEIL N B O RIPE AN G | &4 7e D70 | BIRIMARE L0 SR e E
(B AR MARSE > 7 — 7V B AR FE/2 L) A3Z\ 1317 AR SERIE D T B 721 3TBE A
HHIEL TANU G LTODIHD )BT | MARZERIE DL H A ET2LT2D, ~/3Y
kR ET T R D LSBT LIZD T 255G HIT O REEMENR DD, ~ SV B TR O
B id, B G- LT B0 43 ORI - EAE AU, i/ MRS 2 PED7IRNZ e D728 | HIT %4
BB EEARFT 2D 1S, F-, MR (EIE) BT 8 ORI LTI, Mk B HE N e
[ HIT % %85 B BT 72 1929,

5-3. FIEHET

HIT FIEIL, ~/ Uk PF4 DZ 53 FHEEREGRTT 5 1gG 77 AD I/ IMRIEME L LR D
PEEEAEDRK THD (X 2) 2,

PF4 (T if/ o BRIV IZ BT IR S IV COVD IR B 241 U2 CXC 7142 T i IMRANENE
fbSNHERHE 2| BN MR EORRMERTEZ T OV GAGs I[ZHEG T 5, PF4 [XILE N
BRI CT7rF har B @RS 528 L0 R ke 2 e+ 2, ~ SULAEE
T T GAGs LEEHIL T PF4 (3~ UL (RBIERFEZ A OVoRI T =4 ) IZm Bt Tdd
Zemb 2 PF4 MLE N BGPTSR EIL | SIE RN PFA/~ UG RE AT 5,
~/RU L PRA SRR L 1:1-2 TIAAET 25 A 1T IRY PR4 ITHEIEZ(EAMAEL , PF4 RS
PURE H3F2 H L, marginal zone B cell 2>H31 PF4/~/ UGG RHUA (HIT HLif) 23 pEAES
5 ), HIT HURIZ PR/~ UG IRE GG R ZTE AL . M/ MR FoyRIIA 52 25T

12



BT HIETI/MRETEMELSE 29, 7 aa7 770 NEHIZE e~ A7 —T 4 7V S
% 2D, F7=, HER FeyRIIA ZAKICHIES T2 EICE- T, MkIN T ORI EE BINSHE, iR
ELChr B DOIBRIEAZRLEL | MARTEAREZ 5[ E 23 239, [FRFIZ i/ MR O RI7Z2 5
fBIZ R T MR MRS 25 | & 2T,

WA SRR THFRITOIME | YA S HIT SRR e iR e S D
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IO, HIT {RRDEFRSNDOTHIUE HIT L2 L CHINRIRZBIIAL , 4Ts Aa7 00 %
FHOREEZAR IR UEHI L 722235, HIT W3 ELWDE 90435,

&5 HT OmEFNBRE

BEFRREE
oreen | MY/
18G/IgA/IgM TR IR =
BRemAEE | ESIEVEN | TR mE | e, ERoWRECORERELS S
(ELISA) i gy | P RERNE
18G FCHER s
/B
N, mig/ | RENEEhTWED, BEL>Z—T
LS RH I oeren | TWEEL lmE | mRsaTLGL.
CREMER || S, pe |
IgG FEA/oE | M FAEETCH D
RENE SN THY. BELY X —THE

Ty U RAERERELE L 1gG/IgA/IgM fRA/SNE | Mk
HEERIRIE &

{TAIRETH 5.

4 m b = v ERER K TIET—ILFREZyZ—F, BEHE

- B L m;&

(SRA) EfEERAWS, BN TEmBESRE L
/iR s SR SR _ e | LB/ BRAETIET—LRRE&— K ERT
(PAT. HIPA) TR —HOMEHER TITHNT LS,

XezFENTRRIREES N TV 2IREER
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4 HIT OBE77O—F Uik 9 Jk)
0% S HIE % E LT polyspecific ELISA (low threshold) 23 W GI7=35G O A & iR 2 R L
TWDDY, ZOWETEIIAFR TIELRRIGR S AU TR0,

wEgEE | 1%

’ BEIREYICHITZ 885 ‘
v

’ 4TsZRaAT7 Yo ‘

l

EEIE

RERA v X ’ 0.002 ‘ ’ 0.16 ‘ 1.78

R FHRIE R s =t [k 2t [k (4¢3

! ) } ) ! }

TEL ’ 7.3 ‘ ’ 0.04 ‘ ’ 7.3 ‘ ’ 0.04 ‘ ’ 73 ‘ ’ 0.04 ‘

&% v X ’ 0.015 ‘ ’o.oooos‘ ’ 1.17 ‘ ’0.0064‘ ’ 12.99 ‘ ’ 0.071 ‘

!

| 66%

| 0.01%

92.9%
|

| 53.9% | 0.6%
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CQ3-2 HHEEMBAIERIITODEEHIN? EFLHBREEDLSICFHET 557

HEAE

- REFHIRIEET HIT RABEDIZS. ARETHNITHEEMRIEZZERT S L &R

£94% (2B),

- EEERRIEEMNNT AR VME S, 4Ts X7 L RBZEFMAEEDOHERMN S HIT DZEET S

CEERET S (20),

- BEEERVRIE AN EMDIGE. HITZEEL. BHDES. HIT E2WT 5 & &R T S
(1B),

HEBE S D BARBY 72 fi a0 -

g% PRI EVE TR S AU HIT HUR DN i MRS PR L REA B 3556 . BRIV AR FEAR
&R RrREMED E< | M/ I PEALRE AR TN L5 2 BEREADHI E VAL HIT OB MWW TIE
HIZAEHTHD, MRIEDTPi%& HRIEL TR B~ S AR -~ Y Z LT — D0
RCTVC, HIT #ZWre L THERERIIIETLED SRA DSHW Bz, ZOREBRTIE 17 JEH](0.5%) T
SRA [5E&720 | ESEEE (10/17 [59%]) CHARAEZ 5| ik Z BRI E 1L DA PR R &AL, LA
B DWFFEIZIBUNTIL SRA 73 HIT OZEHZHWHILD L1272 572, Ll SRA &5 0O 7 HERERY
HIEEIZEE 9% RCT X° systematic review (X L2572 o 7z, HERERYHIETEIZIT SRADY,
HIPAMOT7 —H A RAR) —1k 9 223 MBI TODH, ZD73ThH SRA X7V F T AV h—
THNDIeDIIAR TIIE A E THL, M/ MREERRBRST 0 — A AN —{EITAH TH
FEhi FTREZLHERE A E L THDD, mVEEE B BT TS LD B D 5D, BERERIHIE 15
T, BEE i/ MR A WD ZEDRHELEZ L TR, 2 i/ MRIMEEE W56 I 70-
80%LA FETIR T T HZENRINTND, — 7, BEF M/ IMRZE W o @ O S BT T o725
By T 95%LL E (100%IZ3TVY) | FFELEEIT 95%LL EEREN TS 7,

72720, 4Ts A7 NEfEC, S5IT ELISA JEIC XD 0E HHIEEORE B m Il 054
HIT O AIREMED mWZEN L BRRERI I EEZ T T D2 L2 <ML TH R,
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Practice Point:

- BEREAOIIEVE DN KN FTRE Th AU, B DDA THIRETHS

“4Ts A7 MEEC, S FH0IEED S OS5 E . HIT ORIREVEA @2 | BERERHIE
IR 9 527 HIT E2 WL TH RV,

FERERDI EIE DN LB A | WK EEE FLOH & C i/ MREEEE SRBR I LA RE R E 1R A AT
STWDNERRIFHR T RETHD,

51 FSCHR -

1)

2)

3)

4)

5)

6)

7)

Warkentin TE, Sheppard JI, Heels-Ansdell D, Marshall JC, Mclntyre L, Rocha MG, Mehta
S, Davies AR, Bersten AD, Crozier TM, Ernest D, Vlahakis NE, Hall RI, Wood GG, Poirier
G, Crowther MA, Cook DJ: Heparin-induced thrombocytopenia in medical surgical critical
illness. Chest 144:848-858, 2013.

Warkentin TE, Levine MN, Hirsh J, Horsewood P, Roberts RS, Gent M, Kelton JG:
Heparin-induced thrombocytopenia in patients treated with low-molecular-weight heparin
or unfractionated heparin. N Engl J Med 332:1330-1335, 1995.

Greinacher A, Michels I, Kiefel V, Mueller-Eckhardt C: A rapid and sensitive test for
diagnosing heparin-induced thrombocytopenia. Thromb Haemost 66:734-736, 1991.
Selleng S, Selleng K, Friesecke S, Griindling M, Kuhn SO, Raschke R, Heidecke OJ, Hinz
C, Hron G, Warkentin TE, Greinacher A: Prevalence and clinical implications of anti-
PF4/heparin antibodies in intensive care patients: A prospective observational study. J
Thromb Thrombolysis 39:60-67, 2015.

Padmanabhan A, Jones CG, Curtis BR, Bougie DW, Sullivan MJ, Peswani N, McFarland
JG, Eastwood D, Wang D, Aster RH: A novel PF4-dependent platelet activation assay
identifies patients likely to have heparin-induced thrombocytopenia/thrombosis. Chest
150:506-515, 2016.

Maeda T, Nakagawa K, Murata K, Kanaumi Y, Seguchi S, Kawamura S, Kodama M, Kawai
T, Kakutani I, Ohnishi Y, Kokame K, Okazaki H, Miyata S: Identifying patients at high risk
of heparin-induced thrombocytopenia-associated thrombosis with a platelet activation assay
using flow cytometry. Thromb Haemost 117:127-138, 2017.

Warkentin TE, Arnold DM, Nazi I, Kelton JG: The platelet serotonin-release assay. Am. J.
Hematol 90: 564-572, 2015.
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HESE

- REFHREENEEDZER, HIT FEETE D, cDEEATS RAATN 5 RUT THN
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(X, FIELTW AR VEBRL. ANYDUSNOHMBREEZDIET I L EHET S
(1B)o 1= 4Ts RO T7H 6 MU ETIE, WHICREZBEEZNMAIREEDZ EAHBH=H.
4Ts A7 OBEFHE. REFHAITEOERE. ELIRBETOERE. BEEMNAEEE

TH22ELZRET S (2B),
- REZHAEENBEEN D ATs ROATH 4 RULEDIEE. AN DFIEEKUANRY DL
NOPEEEDOMIGIRG EITO L ZHET S (1B),

HELESL D BARRY 70 it «

4Ts AT T LG FRIEEOREREM A A DE T HIT OBKE T2 BEICH LT, ~XY
LIS OFUEEE SR O F O 8 TT T M LA e U R RBR 1T R 20Dl T, 72720, #
FHEABIIRNT Tl B2~ U IED 2 T Y LIS O FLEEE 32 L7sd - 72 113 Bilo
HIT & DT 385, ZOWE T, M/ MR BRI~ Uik L7z 40 4 (1 Jufil
0.7£0.6 H) D55 61% CHARIEAFIEL | /MR )G 48 IR LL BRI L Thb A~/ )
1EU7= 73 B (Uil 543 B) D95 40% TIARIE DS FAE LT, 228 BfifhT Clifn Mg & iffe
JEL TR HD | MARSEC~/ UL 1 IR L A6 1 R IR I o T2, ~ U EHIET 5
72U CIRMARE A R M S/ ADIC 4 TlEZed  HIT Z5Eo7-Bid~ U 7213 T
AV LS DOFUEEEIE A T NETHLLNO L 2R/ L Tg 12,

HIT ORZEr DT IZEER IR ET & Mg FRIRA DO W7 AL EEAR T K THY | BEAHAYIZ TR
HICHRAERERNMEONDZENHEE THDA, ERRILMIE PRI A X Z < ORiF CIMNEDTZD
ARSI D ETICE B 2S5, LA TARIICEWTL, X 3 TR$ HIT 214
P71 —F ¥ —bDITRAELIGIRE FIRHIAT o TV E AR5,

4Ts 2378 6 RLLET, S Pl EEDHIED S &~V LIS O E R A2 &% G-
HZEIZ X0 BB AR iE > N W A BT 528N TELN, HIT NEESNIHE .
B Clixd o0 il D fERRIENR DD, —F7 , G FHRIRIEIEDBRRIEDSG G |~ U DS OHEE
[ 3 A e 5 L7\ 2 S CHBBER 2 MARTE S N BN O fEfR it 23 5,

4Ts AT N 4 JLLL BT EENBEDSA . ~ U DA OFTEERE S O B 5% ke
FTHZLCL S CRSEE PRI CEHI LT M) AT LA AN &GO T ERHREEET D,
SHIZELIGE T U LA DHEEE S ORI LB M DD,

Practice Point:

4Ts A2 T L5 FHIRI EVEE LA CTHIT O ATREMES BT HUE, ~ U ik ofikeids
FOANARY DI OHUEEE SO/ 524170, HIT O RREMENE ESFLAUL, HIEL The
YT D,
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CQ4. MBREEZEDLSICHEATIMN?

CQ4-1 HIT BEICH LT, EEXRZEE5T HM?

S HIT BFICH LT, MREHREOBEICHODLLT, AR UEHIETEELEBIIA
WY UNDIMBRERZRET S EZ#HET D (1B), AN VLS OIERESREE LT,
SMHICIE (M/MREAEETSIETIR) DIILT7) 0ERE LGN E#H#EET S (IB),

HESE ST D BARA 7 0 -

MARFEADFFEL TUVeW HIT BEITHL T ~ U Z2 R T 5D 5 TARY LIS OHTEE[E
ARG Uleh ol il UNT 7V B LT 6 EORIFZ LD T 1 ORER] U — )
B, D% 30 A LANO BT MAREFIEEI S IXm LB 50%EE R Th-o72 Y, LIk OB
FETIX, ~AV LA DOFUERE A B 5 LR WAL UL T 7V a5 LT B 2 1E IR R R
(historical control) &L, 7 /LA N R lepirudin 738 OFUEEFE HE2 B G- LT85 & O Lt
DTN TND,

HIT B SR D 7 VT S ERERIRIR & DRI 2 L U= 24 OB 22022 Tl i iE R
HFEDFHRHERRE DY 0.12 (95%(E HHIX[H] 0.05-0.34), B A MARIE DR RHERRE DY 0.45 (95%(E #H
[X[# 0.28-0.71) &, TAH M U Ef G U s tinls BRI Chotz 29, —J7, TR ofE %t
FERREEDY 1.26 (95% (5 HEX [ 0.53-2.99) . F R ML OFHXHERREEAY 3.70 (95%(FHFIX ] 0.52-
26.50) LB EHHOEIMER LR T Y,

MAREZ DR LT HIT BEEXRIC, X \aAREULT7 7 OO RPEIEE . dextran 70 T
N7 7V OfF L CARFOA— AT YT OREHEIGHR) L OHR)TZ L LT2 T 2 & 2Mb HiR
DA SIVTND 3, SEFIEDS 42 L0720 3 REE T OFHRHERE DY 0.68 (95%(F#H X [H 0.20-
2.35) . HTHLIARAE O AHHERREE 23 0.30 (95%E #EHIX[H] 0.09-1.01) . EXHMLITRD LT, ¥ T
RuafRE NI THL A REMEIVRIBS U,

HIT BFIXIT DT AT vy FFRafR| T4 Z ) XTADEh Fa it U= 24 D #142
WEFETIE, T aAR, T4 Z NIRRT ADF WL L BT, TAT R L TH5 5
RNbDTHoT 07, FHRECT=HI 77 OFENRE BB T HE, X oA T7 404
PNY R A TERBRLN 209 DL 2 BTz,

PLED I T, ~/ U LA DOFUEEE A # 5 Uie o 7oA L BBl AR SiE O R 5E F A 134
50%EmVDIZKRIL , ~ YDA OHUEEEEZ R G-T 58 K 12-25%IZHH TED FTREMEAVR
BIA, RIFREINWEE DN, — 7, ERHMEZE T MERIERAS RN 2/ RS, T
T A3 EE I3 2 AT REMED ARIB S AL, HEHE 2 D ATREMEIC X L COFERB DM ELE 2 DI, i
EEONTUREEZ DL WD ERDHEB X B, ~ NV LA OTTRESR AR 5952810k
ST, HEMRaANCEREME OB 2208, B5 LR o5 8 R A LY DHH ke
FEIZKRHL S 272D DaARN B EE R T DL, AR RITIRENEB 2O, Fo, BERD
NTEFAR P 1T Lo T, 3T AIUATRE CHEAT Al REZR IR & B 2 DT,
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Practice Point:

ARFRTIE, ~SU LIS OPTEEE FEE L TT A RS AEKFEII TS, HIT B O ARE

FIEMHIZ HAIEL T, 0.7 pg/kg/min (FFFEECH MY A7 23BUT 0.2 pg/kg/min) K0 A FHE
ZBASRL . APTT ZFRARICE G- B2 T2 ¥, WAL Tl U DS OHUERE S L TF 31
ARRT 4L Z 7Y R7 AL HETES TOD AN, AF Tl HIT ~O R 13720,
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EEBIT, ANY VU OREBRRZERSTHZEEHET D (10),

HELESL D BARRY 72 it «

XY ISR OFUEEE FE D BR A R B 2 FLER R U 7 SCHRI L L DB 7gnno Tz, 1272, ~/ U LA
S OHUEEE FED A I ESL R 2MEE WA LT 2N E COBIZMIEIZ I T, Frllife i/l
DA NIESEE DB DIL, BN A EDRTTHY 12| R IUTBOERRIR S22 D2 L 03
HINTWD, ZD78 | HIT ZERRINIZ G TR TN~ T H L b1, ~o%
Vo LN DHURE R A I 5322 EMLEELNEE Z HILD,

Practice Point:

4Ts A7 73 4 jiLh ECERIRAYZ: HIT HLERHEFELL EEE 2 HADIEFNTHL T, ~/ U
LT 2EEBIT, ~ U DI OPUREE 3EA 2 5952 8T, BRRBIITEBIE D72V RE I AN
TEHEEZLND Y, 72720, HIT CTRVEFIAF YIS ENDHO T, MTEFARTE DR e
PSIVIIEBNZIE, ~ U DA OFLEEESRA I 58012, ~ U 2T A e HELE T
% (4 3 HIT 2157 u—F v— &), ZOLH7iiid, Mg FHIRAE OR; Ra2155012
BAZEL TS, BUEDO—RAZRRILITERL T,
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CQ5. EDNKSBEHTHRBEREUNDBRERAT ILENH DN ?

DY AL D E W BE ~OHRR, SR I IMOEMELREZ G 35 HIT HURRFFEE (T
DIRFIZDWT, FERD~ U DA DHUEEESE T ORI B3RS, TFEHMEI Y > 25D
HIT SIERE %25 B U IR RIE SRS CD, 1gGl TH D HIT HFURD FeyRIIA ~DfE A%
IgG2 TV a3 HEMHE IVIg i5RC. HIT PUAD UM 2 G b 2 € nw L <~ vic  ofk
T &2 MER R EOFMESRBRE S,

CQs5-1 M/MREMET H2HENHDIEEIL?
HE MDY RIAEL AL HIT BFICEVLTIE., PHOGIM/MRELEZTHEN &
#IRET S (20),

HESE ST D BARA 7 0 -

NVERT HIT ORI s M A 526 95 &, #iif S A7z i/ Ml F 35 OFF-D HIT HTiRIZLY
TEPE( LS AL, AR ZEARIE DO FIECH BEIZ D72 3% Wb B KT ZTES 2L 725728 2005
9 A UGETOREATEE K E O iR RA o TS i, i/ IR EA O3 F 65 ) DIE T,
[(6) Z DAt : ~ VAR i MR E 3BT MR L3R S Ch 5 | LS T,

ZAUE HIT SEBNZ Ui/ MR A1 T o724 EERBIIRMATEAFIELIZED 1970 4
A& P OFEBIHRAFES B IH RCT 7L OiAIX IEBRIIIFIEL 2R\, $ AR S BIE A
TIE., BERERDIE 1 CReEE 2 WA, i/ N 252 1 72 4 E B2 I8N T EOREBIG i/ M
AN MARSE 2 FIE Lo o b s sh 9,

ELISA VEIZL5 HIT HUiARA TSI 8 T il M iz 72 Sz 37 SEFI st s
7= Dy EOREFTH L/ L2 1 AR FERRAE DRI TZRD B o7, 3 FEFIAS /M .
SNTH A BITFEC LA, MR & O R R BAGRIT D~ Te & & HL72, 37 SEGIH 23 SEGIIE,
BEPRIIZ HIT HLWEREZ Y . ZHHORERFIE HIT THD AIREMER EWEE 2 DA, FEEE, 1/
M LTI 8 JE ] C HIT IZRAFR T 5L 2 DA IMARFEARE 2 FAE L TV 2, 6 JE Bl CldifiAz bk
FWFZ AT+ D720 (IR ML ASHEAT S 7228, & ORE B ke FEARIE O Bl AR
7oz (6 JEFIES T VI RS 5251 Tu)

— 07, KD AFREE DT —H_X—2% H T HIT E2WrSirz 6332 JEFIOfRNTClx, 1/
Mg Sav7z 450 SEGIO HIT B3 Tl BIRIMASIEDS G BICZ W ERES Lz 2, g
Z ST T8 T 3.8 % BIIRMARSE D 26 < | BhIRIMLARIE T2 adjusted odds ratio 1% 3.4 (95%(5F
XM 1.2-9.5) Thotz, —J7 ., ERlRIMARIEIZXT % adjusted odds ratio 1% 0.8 (95%{5 #H X [H
0.4-0.7) Td-7=, Fi=, HILIZx3 % adjusted odds ratio 1 5.5 (95%(SHEX [ 2.3-12.9) LS
Nz, LinL, ZOHETIE, ICD-9 2—RZ AW T HIT EZWSHIIERZ L TWAD T, T
TEZW O HIT OBMINIEMEI/2SIU TN =00 /RS L & i ke e iE O RER 41 (3
7B I/ N L F |2 AR FERRSE DS Z o723 E903) AR T HEV ) B K72 limitations 23 F
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£ %, S5, HIT B4 Tl BIE THD (IMARFERIEDFIEV AT MNEVIIEE | i/ MR AME
VMETANZ Y | (i MR ASE JES LG N EWIASA T ABFIET HEBE 2 HILD,

Z D%, G FHORIEE (1gG/AM) S FERSI- 442 SEGIZENTL , Ui FEhinT 5 A L
P L R S LI~ Y A48 BACBEL T 5 &35 2 VA AR FEARSE 258 iE L7 E 5% HIT
BELERU TR R gES N2 9, 2 B LN O M/ M@ L (358 - 227 (HR =2.81,
95% 5 HE X [ 1.54-5.12, P<.001) L7273, Frio/e AR iE O FEIE S if. & 0 BEE I X388 DAL/
oy [l

Fo T, BIREAITIWT, R, RERIIIEEE W CREEZ ISz HIT BFE ISR T/
R LS M AR FEARTE DY AT R - L7253 EIDNTHONWT, Bl mE 7 U A& 55 Z LN TEARD
o7z, HIT SEFNTIM MREAME T LT Tt IER 2 2952 L1300 72< | /Ml iz 32 fE L
TH MDA A 53 L72 DRI R BB A 7R TGS D22 THFAET D, LIZ3o T, TH
MOV AZ A EL 720 HIT BEIZIBW T, PRI M MR A1 T/ W e 21885, — 77,
HIT OBWA RN 7REBE  mWHIILOYR7DH% HIT B, Tl oAtV 27 D5
WBEZ TS HIT BB W T/ MRS A 2 ThH A T REtE 2 & 84 e 7 A
HIFLIE T,

JE A 55878 TR E O e i A O R E  ICB W CH THIT 35@ebhs, i3 ED
WrE 7= BB 2B\ T, ISR H IUEAR 2372 AR, T BRI/ N i Xk T D2 b a4
92 (20) J&ST5,

Practice Point:

iR AS HIT BT 2 AR FEARIEFIEZ D723 D LWV E 72 e 7 VA TAFAE
L7222 BRIRBYIC HIT &7 T, M/ Masb 2335 ¢ i 2380 | iz &k
LEEIIRIRE LD AREMENH DG £o. KEOHIZ de T I REERH B/ FHOZ2 T A D344
FRGATIE, M MRS D,

51 A STHR -

1) Babcock RB, Dumper CW, Scharfman WB: Heparin-induced immune thrombocytopenia. N Engl
J Med 295:237-41, 1976.

2) Cimo PL, Moake JL, Weinger RS, Ben-Menachem YB, Khalil KG: Heparin-induced
thrombocytopenia: association with a platelet aggregating factor and arterial thromboses. Am J
Hematol 6:125-33, 1979.

3) Hopkins CK, Goldfinger D: Platelet transfusions in heparin-induced thrombocytopenia: a report
of four cases and review of the literature. Transfusion 48:2128-32, 2008.

4) Refaai MA, Chuang C, Menegus M, Blumberg N, Francis CW: Outcomes after platelet
transfusion in patients with heparin-induced thrombocytopenia. J Thromb Haemost 8:1419-21,

2010.

44



5)  Goel R, Ness PM, Takemoto CM, Krishnamurti L, King KE, Tobian AA: Platelet transfusions in
platelet consumptive disorders are associated with arterial thrombosis and in-hospital mortality.
Blood 125:1470-6. 10.1182/blood-2014-10-605493, 2015.

6) Kuter DJ, Konkle BA, Hamza TH, Uhl L, Assmann SF, Kiss JE, Kaufman RM, Key NS, Sachais
BS, Hess JR, Ness P, McCrae KR, Leissinger C, Strauss RG, McFarland JG, Neufeld E, Bussel
JB, Ortel TL: Clinical outcomes in a cohort of patients with heparin-induced thrombocytopenia.

Am J Hematol 92:730-8, 2017.

CQ5-2 HMIVMREZFEAT IMLENHLHIBEEE?
?E:I-‘T%'- :

- HIT BFICEIRI/MREZHALGWI EZRET S (20),

- BRMAREZHFELTLS, L LLEZEDY RIHAEL HIT EFTIE., AN 2 USND
MBEERICMA T, U/MMRERENENTHIAEENH D, 12120, AT HEE. ©
mAEMT BV RV 2+ ETILENHS (2D),

HEBE S D BARBY 72 fi 30 -

HIT SEBNZ 3 25U INRIEDF 2 (~ U DI OHUEE[E L + H i/ MR vs. ~/RY
DA OFLEEE SR BEAMA 5 T0) it L7z RCT 728 OB O EWERRFEIIAFIELR Y, TAEY
RVEVS T — /LW HIT EBNCH N CThoT- DA 13578, HIT HifAIE FeyRIIA 2/ L7
(COXATRAFLZR) M/ RIS AL IS S 572012, T LS EDRISIET AE Y TTry s
I, TR L7ae R 7LV o 2 FIPERRIEEE C HIT ZR8IELT-EOMELHY, £
NEXFT5 9,

Fo T, Bl RUTL HIT OIFESEEL THELES LD~/ RU L IS O HLEE EHE A L o< Eh R 3 i,
aNE J%)ékb\Oil: T URAIGSNI ST, Fo, A~V DA OB ESRE O A2 LD
AL EA R TR RO AEAEL 72\, ZORERICEE DX THIT B I MR 34 OF FH L7e
WILARETD (2c) JELT,

AR MARIEZ DR L CD, B LUTZDYARTZ R E W HIT BE (B0, BT OEihikAT >k
BB IZBW T, HIT LSO B O L AR, BT Jﬁl/J\*ﬁ%Znﬁaij‘a%éﬁfabﬁz’)wﬂﬁé
LB, [RRFIC, KDY AT BNEEDEVIYATEEE TER, AU T DR RO HRED
FHHIVT, HIT LA OIS THUM IMRIE D5 503 0 B B T Jril/ MRS 54 E2 528

DFEVEL RNER 72 o7z, Lo T TEIRMARIEZ DR L T D, HLIZZ DY AT A3E O HIT
BE T, ~ U LS OFUEE B SRITINZ T, Fri/MCEE 5033 Tha alREtER 65, 1272
L. OFHT 2546, B4 29272+ 2080365 (2D), 1&L7z,

Practice Point:

BRI AE OBE(E2HF > HIT W ERE S, HIT (R E L CEIRIMASIEZFRIEL CWAHEBE T

45



OFUM/ICERE HIT {BEEL CO Y LIAAOFTEEE IR OO I, T2 7 e, Hifnod
YAZ % B35 O HIT LS (HIT HUROIRE) <0, 2 1k MAARAR Rl 22U <, f6 &% DIEH]
Tl BABITHIEE S D ES 0,

5 I SCHK -

1) Laster J, Elfrink R, Silver D: Reexposure to heparin of patients with heparin-associated
antibodies. J Vasc Surg 9:677-81; discussion 81-2, 1989.

2) Gruel Y, Lermusiaux P, Lang M, Darnige L, Rupin A, Delahousse B, Guilmot JL, Leroy J:
Usefulness of antiplatelet drugs in the management of heparin-associated thrombocytopenia and
thrombosis. Annals of vascular surgery 5:552-5. 10.1007/BF02015283, 1991.

3) Almeida JI, Coats R, Liem TK, Silver D: Reduced morbidity and mortality rates of the heparin-
induced thrombocytopenia syndrome. J Vasc Surg 27:309-14; discussion 15-6, 1998.

4) Kappa JR, Fisher CA, Berkowitz HD, Cottrell ED, Addonizio VP, Jr: Heparin-induced platelet
activation in sixteen surgical patients: diagnosis and management. J Vasc Surg 5:101-9, 1987.

5) Kappa JR, Fisher CA, Addonizio VP, Jr: Heparin-induced platelet activation: the role of
thromboxane A2 synthesis and the extent of platelet granule release in two patients. J Vasc Surg
9:574-9, 1989.

6) Selleng K, Selleng S, Raschke R, Schmidt CO, Rosenblood GS, Greinacher A, Warkentin TE:
Immune heparin-induced thrombocytopenia can occur in patients receiving clopidogrel and

aspirin. Am J Hematol 78:188-92, 2005.

CQ5-3 EDIH7BEITIE a7V aE T 502

HELT

e~ IRV L TR AL BE 2§72 8 DFR HIT HUiRZEF S |~/ SV LIS O HTEE[E 3R
(T NIRRT OV I E DRI TIRBUME 2 R TGS I ER AR - F R (ARE | o P A A 2
72 HMAfED HIT BhEMARIEZ S OFL TD BLIT IOV R 3 Ay T 12 I B D HEFI T
V%, FHER A E 7 a7 ) 88 (intravenous immunoglobulin: IVIg) O & FH & (1 g/kg/day 2 H
M) &G 242545 (20),

- FEREAO I E 1 TR PED 2 E S LIFH AV HIT A*E#E C, BETFWN/RE T U
BRI LIaoT2 5510 m & IVIg &5 2L TRV (20),

*OAPER HITA [2oWTidk 2 21

HELESC O BARAYZ2 o -
IVIg D G-PRFSND DI, EIEHEEM: IR RERHIMEORE IR H L4 D SO ZREHT T D,
HIT HUAED i/ MRIEPE(LRED TR VEAEF] T, HIT B DIC 5 & &L C APTT 2MEEL .,
HIT {&REL TR 27 A ha e o Bl ICEERE 52803505, APTT O DIER %

46



Rev, TAH R OREED E7e AT L1280 HIT NBIET 5, & LI IMAR FEARIERAE (2D
IRRBHIRE | BEAAT ARSI TS Y,

Fo EFEEHSIVTODDOD ~ U BFAELRV R T Ch i/ MG TELBEZ A 5~
AU IHEAFIET R T D, ZOHURDIFAE FClk, ~ U542 IEL T i/ MRETE AL
TEDHIZ 29 BIERIER HIT 255E 35, b LIXIRBITIRPTL . 5 O i/ MRS B [
IRREDFBAE | I AR FERREFIE B A DI HZ LRSI TG 9, Fo, ~ U I Bf%
7pHIE T A AR A HIT JEMERE QLI BFREIIIB W T, (ERDIGE THLT IV hr
PP DIEBIDFAET D, ZHBDIEFNIZBW TR, mHE IVIg(l gkg/day & 2 H ) 28
AR ChbIENRES N Y,

SHIZ, HIT OEPHEEL T, ERNR - SR AR SE  H PRI ZE 2R E A IEL , ~/ U LIS
DHUERE P 512 Ko THIMASEEEL TAEM TZICBDD ATREMER S DIEHIRC, EE/ LA S
728 BB O F TR A B S T SEBNZ I8N T IERHESES AL CE T AR IR A
(XL DX NS T D851 9, EH & IVIg O EREESND,

HIT Ti&, i/ E D FeyRIIA 240 L7z i/ MG TE(LE 72388 5L T80 (4. HIT OFifE 4-
3. FIERET ZHR) . ZOiHFE T FeyRITA @ 131RR (the second Ig-like extracellular domain @ 131
% HOT /O dimorphism) A 9% HIT B Tk, HH, HR OB L L ClARAE O FAEY
AT DEN (odds ratio:5.9; 95%(EHEIX ] 1.7-20) ZEMHiESnz 10, FoH L LT, HIT Hifk
1%, EIZIgG DY 77T A 1gGl THHM, MHIZ8H 5 [gG2 1% 131HH (2% L ChE A REA < (IgGl
%, 131RR, 131HH WU CHEE A REIZE DB | HIT HLRIZED FeyRIIA 27 L7 I/ MITE
PEALZIMHIL OB ATREMER S D ENETS NIz, ZDOAN =R LERIUZL T, HERDIEAEN)
TR IR E A R U7 L DR (DR E L 72 EEE HIT £ 3 6 (HIT Hriksspsie <
AU IEIRAF TG RE A AT 2) 12V T, @M & IVIg(1 g/kg/day & 2 HH:Fe #3030 %
intact 1gG 5T 2B NH D) NFLIzE@ s Sz D, ZOHT, in vivo EBRR T, 1VIg
%, HH131 OBFIZBWT, &0 HIT JURICE D MaEE Lz Lz oo & & T
dimorphism (ZBE6R7e< HIT HUARICID M/ MRIEPE L (RFISA~ S AR AFPETEPEA L) 24 3
DD -T2 Y, ZHHOFERIZE-SE | —[E12472D 400 mg/kg/day D 5-TlE7e<, 1 glkg/day
OEHAEZRETSQC), £z, Al L=EH1Z, Fe iy 2365 intact IgG & WAL EE D 52 12),

7o, BERERIIE 15 T PEO BLEME HIT A B3 T, BB~ UAEHF M0 B L7270k
DLC, IRECRT O & & TVIg #5180, — W HIT HUROEES i/ MIS L EEZE B L, 77
F DD~ RVARFEIZ LD TN I RE CThoTEIb WA Sz 2,

ZO%S, [FRRCE A& IVIg OAMWEZ R 5 308 2017 AR, SERIZHEINL TWHD 03, W
FTHHIER S LXK case-series study T&HY, RCT 22 EE O @ \WH A I ZAFIELRV,

1968 /2725 2019 4 5 H £ TICHITSEFN %95 IVIg I6H A1 T 72 36 JEFI %75 systematic
review NI 1D, ZO T T, FiTAZ VIg RS, BTk L= Pl h OB AHT IS
DUVTHE H SNEAD T2 2014 4F35 2019 FFETITHRE SN 21 FEFNZ DOV TOMMT 23 e A S
CWD, 16 EBIZNEE RAF2ERR R ET-£0 ., 4 Bl MEEEDRIENR R R Thotz, 20D

47



H 1 BT, IVIg OG- T/ MR ETE LT, 72, 1 FITlEif/ ME O RIE S —iE M Th
V. IVIg IR G 2ICNFRENRD 7 — 7 /L I B L2 R SR AR iE A FEEL Uiz ),
ZOHT, 1 glkg/day % 2 HRILL B GINTIERITOM/ MR O RAF72FIEIX 67%(8/12) 1T
OOV, EIARTEO G- 8 CO BAFR M/ MR DO BEIEIL 33% (3/9) ITIEE 72 o 7o L
ST | EHE IVIg DZYSEEZ RS DR L5 TS, Fo, IVIgRGORIERELT
AR FEARIE DA DERFERIS AL CND DS, BIIR D systematic review D RAZIBWVThH, IVIg &5
H A MARZEARIE A FIELT= DT | JEFI DI TH -T2 12,

R IVIg 1%, BARFS AR HIT SEMEEE D B DA T 5~ U FHEAFME HIT HURO ifi/ MR
TEPEREZ J0 s <Ml 225, @ H O HIT BEDA T2~ SUAKLFEME HIT HURO i/ MiiE ¢
{LRBZINHIT 2T EDFER S TS 119, BERBAVHIE 1 CTHMED i B E ©L B Ao
AASUAL A FIRB B LT 356  IRERTOm A & IVIg 51280, —FRFagIZ HIT Huiko
FF o/ MRIEMHALREZ BNHIL | T DA D A~ SURFR LD T AT RE CTh o T EF DS
559, Lol @ E IVIg T~ SUARSE HIT HURD I MRIEEA L REZ BNl L & 7eu vl
REMELHY | $RIE D CQ5-4 IR T 18D, MAEE W M AE AW LA TR D LD R CTh 2 Al HE
PEDVRIBEND,

ANRL72d9IZ, 2D T AL, TN TERERE S LT case-series study (Z35-5<H DT
&Y, RCT 72L Ol &2 Lt akBR I A E L 72\, JEFIHREH LT case-series study 1%, 1AHEHS
FEALTeE VIR SUTE THET =2 ar BdY | SHITHFRENRT VD, KRIILTZEWHH
IR SCER0IZ, o T, ERZR publication bias 3MFAET DI ERRIBES L, (KW 8T
VAL YL ER X DEAGR, Fi2, HIT 12375 [VIg IZ2OW T, EFARINTEHT, off-
label use L7020 EIFRAANEEGLTEIp, 7272, EERAM TR R T EIEFIIS T HIaREL
TIL, Z%7e cost-effectiveness Z 79 AIBEMEIZE E TE72W, Lo T, #ELEL~L T 1924295
(2C) 1 &L, BERERIHIETE CEEO SPEHRS LTI SMER] HIT A B3 T, BEFMRE T
VB GRELI2 ST 58 OB GAZOWTL, oIS +90B 265D T, T 52/
ALTRW(QO) J&LT,

Practice Point:

ROHEREICH HMERERIIETEIC LD HIT FUROMREF T2 M/ MRISTE LRSS, L05RE A
AT HIT HURD Y EERAFE L IOE ML RE DR X HIT 1834175 L CHE LR D, FF
(2, B IVIg OIRFENROHIEITIL, BRI EE N EE A EZ S5, Zibo HIT #it
ROB DM/ MAIEHEALREIX, — BRI I TE DR LRI EE CHEREECHY | MEERY
AR, R (AR s AEE(E TR RS HIT SIS0 IR TR EL
VY,

51 FSCHR -

1) Linkins LA, Warkentin TE. Heparin-induced thrombocytopenia: real-world issues. Semin

48



2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Thromb Hemost 37:653-63, 2011.

Padmanabhan A, Jones CG, Bougie DW, Curtis BR, McFarland JG, Wang D, Aster RH: Heparin-
independent, PF4-dependent binding of HIT antibodies to platelets: implications for HIT
pathogenesis. Blood 125:155-61. 10.1182/blood-2014-06-580894, 2015.

Cines DB, Yarovoi SV, Zaitsev SV, Lebedeva T, Rauova L, Poncz M, Arepally GM, Khandelwal
S, Stepanova V, Rux AH, Cuker A, Guo C, Ocariza LM, Travers RJ, Smith SA, Kim H, Morrissey
JH, Conway EM: Polyphosphate/platelet factor 4 complexes can mediate heparin-independent
platelet activation in heparin-induced thrombocytopenia. Blood Adv 1:62-74.
10.1182/bloodadvances.2016000877, 2016.

Nguyen TH, Medvedev N, Delcea M, Greinacher A: Anti-platelet factor 4/polyanion antibodies
mediate a new mechanism of autoimmunity. Nat Commun 8:14945. 10.1038/ncomms14945,
2017.

Greinacher A, Selleng K, Warkentin TE: Autoimmune heparin-induced thrombocytopenia. J
Thromb Haemost 15:2099-2114, 2017.

Okata T, Miyata S, Miyashita F, Maeda T, Toyoda K: Spontaneous heparin-induced
thrombocytopenia syndrome without any proximate heparin exposure, infection, or inflammatory
condition: Atypical clinical features with heparin-dependent platelet activating antibodies.
Platelets 26:602-607, 2015.

Warkentin TE, Sheppard JA: Serological investigation of patients with a previous history of
heparin-induced thrombocytopenia who are reexposed to heparin. Blood 123:2485-2493,2014.
Irani M, Siegal E, Jella A, Aster R, Padmanabhan A: Use of intravenous immunoglobulin G to
treat spontaneous heparin-induced thrombocytopenia. Transfusion 59:931-4. 10.1111/trf.15105,
2019.

Warkentin TE, Climans TH, Morin PA: Intravenous Immune Globulin to Prevent Heparin-
Induced Thrombocytopenia. N Engl J Med 378:1845-8. 10.1056/NEJMc1801799, 2018.

Rollin J, Pouplard C, Sung HC, Leroux D, Saada A, Gouilleux-Gruart V, Thibault G, Gruel Y:
Increased risk of thrombosis in FcgammaRIIA 131RR patients with HIT due to defective control
of platelet activation by plasma IgG2. Blood 125:2397-2404. 10.1182/blood-2014-09-594515,
2015.

Padmanabhan A, Jones CG, Pechauer SM, Curtis BR, Bougie DW, Irani MS, Bryant BJ, Alperin
JB, Deloughery TG, Mulvey KP, Dhakal B, Wen R, Wang D, Aster RH: IVIg for Treatment of
Severe  Refractory =~ Heparin-Induced = Thrombocytopenia. Chest  152:478-485.
10.1016/j.chest.2017.03.050, 2017.

Warkentin TE: High-dose intravenous immunoglobulin for the treatment and prevention of
heparin-induced thrombocytopenia: a review. Expert Rev Hematol 12:685-98.
10.1080/17474086.2019.1636645, 2019.

49



13) Doucette K, DeStefano CB, Jain NA, Cruz AL, Malkovska V, Fitzpatrick K: Treatment of
refractory delayed onset heparin-induced thrombocytopenia after thoracic endovascular aortic
repair with intravenous immunoglobulin (IVIG). Res Pract Thromb Haemost 1:134-137.
10.1002/rth2.12009, 2017.

14) Arcinas LA, Manji RA, Hrymak C, Dao V, Sheppard JI, Warkentin TE: Autoimmune heparin-
induced thrombocytopenia and venous limb gangrene after aortic dissection repair: in vitro and

in vivo effects of intravenous immunoglobulin. Transfusion 59:1924-33. 10.1111/trf.15263, 2019.

CQ5-4 IMAER A VB LT HHEE L ?

HEDE

- BEREAOHIE L TR E O AL LT A HIT A 38 C, BAFIR/E T YU S
PLBELT2STIEFNZ I T, ATATS LT O i #H T HIT Hiilz, i MiaTE LS
HRNL AN ETR TS, HERE (N T O ARRE) ORI RE LIz~ HIZLD
TREEATHIZERIRET S (20),

M AEASHRIZI T T V7 I Clde i 2 VTl T 52 &2 #ELE 9% (10),

HESE ST D BARA 7 o -

BEREADINE 1 THIMEZ R T B ICB WL, TR TONIAREEZPIETOMERH) | ~
AU RTRERRIRVBE T D& bxhd MY, ZOZEE, HRERIIIE L CTHEOSMERIB L
IFHEAMEH] HIT A BTN T, ~SUAZL AP B S BN E L7025 N Ol T
BAMEEL S TRE LD HIT FURMNEMEL2D E TR CERWEA O E KRR EE 72
% Y, Wigle =7 VAR Wb OO | ZOWAITIE, ~ U LIS OHUERE S (7 VAT RN
E) TA L E AT D ENHERIN TG L), RIS E R 72 W BB E SR LD A Tl
W HITIA D TR, EESTE T oL IEAE L7, I TR #2 o 1 i PRS0 i ke 38
BIEDRIE/RE | BE THICEEED DD AR 5D ),

ITAFEOWA T DR FIR S B2 i A M HIT A B, iTATC i # (5% 7 /L7
VARV 3L oM A 4 B ) 21752 8T, S RRNEE TR SRS HIT Bk
FIUZEIR T ETHEDOEETHDA, BEREAVHIE 15 Tl MRS LS BN L~ LIZE T
KT L7z, 2%~ HOTAN LODEBEOL L LRI SEES AL, HIT FS0Mmie%E
FRIEDFIEZFRD T E B CE T LA STz O, ZOREFID HIT HUAD in vitro TOARAZSID
RBFHT R, MAEASHAC i/ MG M L BEE £ HIT FUARAII MR ZTE M LS T2 L~
ETIRTLTRY, BEREAIRIE EA AL L 7oA BRI EE U, 2% FH0RIE 1285 HIT-1gG ik
XEEDEFE TH o7z, Lo T HIT HUiRIT 35 MBS0 ) BHIE 13, HERERI T E L T1TH
RETHLERESNTND O,

HE HIT B3 3 SEFI OB IARE VT, M AZHABYR L7 in vitro assay (ZFUVVT, 5% T /L7
2 (BHLLIT 1gG ZFRELIMEE) 2 VT HIT Huikz & T HIT B 2 AR 3250% ., @

50



DI (HLLIE, 5% 7 V70 +1VIg) THRLIZF 03, KOERENC HIT FURDFEF /MG
PEALREZANH] T DL RENTZ, SHIT, P FRIHIEVE (ELISA) OfEE bLig LT, #EREAIHIE
EOFRERNIVEBEDEE NP EI TS D, EFilE Y% 3R ofE R b/eo Tz,

P —F TEHHNTIL, 1 DZFRE Y, W IBIER R ES L<IE case-series study TV, RCT
2R EEDEOHE LR, AFPLOWE Ve G o | RERIIE L THEEZ TSz HIT
SEBNZ KU MAEAHIZ LD HIT fuiRzfatibsd, ~ U A2 WA L BAA T 7 E
X7 BlRE ZITND & 1D, W ivs | FITIEAEIL , firH | fiité o AR ZERE D FRIEILA20 >
oA SN TWD, Fio, A HLE FE T BRI AW BB EHKE L T SiflloH b DI,
T ARTT AN PHNLILTNZ 1D,

BEREAOTHIE 15 CTREMED TS LITHLEMES] HIT A B 12V IRANS . £ i #i 4
TV, Z01%, IVIg ZOFR LI, ~ U AC L DPtEREIC LA RAMEERZ VT el S A%
ARty (R 1) IR R AE (S 19| DA G M) DA T o Tl E b D, WIhd
FIFIEREOL , fAe ZEARIE DIIEATBD RN T2ESNDN, IVIg Z0FH T 20 ERH -T2 ED
DINTOWTIEBAMETIEZRV N,

Lo T, BERERIHIIE L Tt EO BMERTS LT SYER] HIT A BT VT, A LOHfEH
FI7RE RV G DEET DA RILUZ I T, MRS LTI P O 2 #4 T, fRiF7
% HIT $uiks% | i/ MREATEME LSRN~V ETIR FSE720b | B O\ LU R
2RE) DI IRE LT~ AR LA I DI EATOZ&IE, ARRIGREE 26D, o, MLIEAZ
PO FHIEITIT, S FRREE TR BREAHNEEZ WD LRIV EELNEE 2L
N5,

ULNLZRMNG, BRRL7Zd0C, ZNHDO e T o AL T N TEFI#HES LI case-series study (&
FAHDTHY , RCT 72 L OFif A&7 LEGEABR I TAFEL 72\, SE B S LI case-series study
LB LT LV ST E T T X—2ar b0, SHITERIRSNT 0N, KIRL
T2V HRAEITRR SCERIZN, Ko T, EERZR publication bias NFAET DI LD RIIRIBIAL,
BNTE T VAL~V EEE D220, Lo T #EEL~LE, HEE T2 (20) 1&LT, 7272, i
IR I, MAEAHIZIZ, T A7 I WD I IEE WA Z & T, KOEERAIC HIT Hiik
R TFSEEL RN E D, TEF VAL ~UIRWE OO TSI IZT 7T
137t (1gG2 25 Ee) Z W CET A2 HEEET2(10), 12kELT,

Practice Point:

FREHERR CH ORERERI I E 1EIC LD HIT HURDLRFFT I/ MIIEMELRERS, KV FR EM A
RS HIT HUED U AL NRTEPEALRE OB 1%, HIT i 2179 L CHEERS, 1
HEZHRDTERRAN R ORI EITIT, BERERI I E LD BE R LE L DD, ZHH0 HIT Hkos >
/RIS PEILREIL . — AR S TE D AR HNETLE THIENEETHY | MBS A 1T,
BMFE (BAMAR LS AR B HIT SR8 ITHR T 2 ZENEELYY,

51



5 I SCHK -

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Linkins LA, Dans AL, Moores LK, Bona R, Davidson BL, Schulman S, Crowther M: Treatment
and prevention of heparin-induced thrombocytopenia: Antithrombotic Therapy and Prevention
of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice
Guidelines. Chest 141:¢495S-e530S, 2012.

Cuker A, Arepally GM, Chong BH, Cines DB, Greinacher A, Gruel Y, Linkins LA, Rodner SB,
Selleng S, Warkentin TE, Wex A, Mustafa RA, Morgan RL, Santesso N: American Society of
Hematology 2018 guidelines for management of venous thromboembolism: heparin-induced
thrombocytopenia. Blood Adv 2:3360-92. 10.1182/bloodadvances.2018024489, 2018.
Warkentin TE, Sheppard JA: Serological investigation of patients with a previous history of
heparin-induced thrombocytopenia who are reexposed to heparin. Blood 123:2485-93, 2014.
Genzen JR, Fareed J, Hoppensteadt D, Kurup V, Barash P, Coady M, Wu YY: Prolonged elevation
of plasma argatroban in a cardiac transplant patient with a suspected history of heparin-induced
thrombocytopenia with thrombosis. Transfusion 50:801-7, 2010.

Miyata S, Yamamoto H, Kamei M, Nakatani T, Kobayashi J, Tsuji T, Minematsu K, Tomoike H:
Heparin-induced thrombocytopenia cinical studies and the efficacy of argatroban in Japan. Semin
Thromb Hemost 34(suppl 1):37-47, 2008.

Warkentin TE, Sheppard JA, Chu FV, Kapoor A, Crowther MA, Gangji A: Plasma exchange to
remove HIT antibodies: dissociation between enzyme-immunoassay and platelet activation test
reactivities. Blood 125:195-8, 2015.

Jones CG, Pechauer SM, Curtis BR, Bougie DW, Aster RH, Padmanabhan A: Normal plasma
IgG inhibits HIT antibody-mediated platelet activation: implications for therapeutic plasma
exchange. Blood 131:703-6, 2018.

Robinson JA, Lewis BE: Plasmapheresis in the management of heparin-induced
thrombocytopenia. Semin Hematol 36:29-32, 1999.

Koizumi S, Kohno H, Watanabe M, Iwahana T, Maeda T, Miyata S, Kobayashi Y, Matsumiya G:
Left ventricular assist device implantation after plasma exchange for heparin-induced
thrombocytopenia. Journal of artificial organs : the official journal of the Japanese Society for
Artificial Organs 21:462-5. 10.1007/s10047-018-1055-0, 2018.

Ramu B, Cogswell RJ, Reding MT, John R, Martin CM: Plasma exchange to remove heparin-
induced thrombocytopenia antibodies and the use of heparin during cardiopulmonary bypass in
critically ill cardiac patients. J Heart Lung Transplant 37:1038-40. 10.1016/j.healun.2018.04.016,
2018.

Cho JH, Parilla M, Treml A, Wool GD: Plasma exchange for heparin-induced thrombocytopenia
in patients on extracorporeal circuits: A challenging case and a survey of the field. Journal of

clinical apheresis 34:64-72. 10.1002/jca.21671, 2019.

52



12)

13)

14)

15)

Jaben EA, Torloni AS, Pruthi RK, Winters JL: Use of plasma exchange in patients with heparin-
induced thrombocytopenia: a report of two cases and a review of the literature. Journal of clinical
apheresis 26:219-24. 10.1002/jca.20289, 2011.

Vender JS, Matthew EB, Silverman IM, Konowitz H, Dau PC: Heparin-associated
thrombocytopenia: alternative managements. Anesth Analg 65:520-2, 1986.

Mandernach MW, Nandavaram S, Salame B, Machuca T, Pelaez A: Pre-operative therapeutic
plasma Exchange and intravenous immune globulin for the treatment of heparin induced
thrombocytopenia in a lung transplant recipient. Transfusion and apheresis science : official
journal of the World Apheresis Association : official journal of the European Society for
Haemapheresis 58:505-7. 10.1016/j.transci.2019.05.010, 2019.

Ibrahim IF, Rice L: Intravenous Immunoglobulin for Heparin-Induced Thrombocytopenia. Chest

152:906-7, 2017.

53



CQ6. AN LN DIERREENSRONEBRFEADYIYEZ

CQ6-1 TILT 71U DOAC M? Ef-. BAIZLDOHN?
HE2Z -
SMHHITEZFICOIL D7) VERELGWI L ZH#ET D (10),
- BRAME HITA LIBBOEFIZDOAC #5352 L H#ET S (10),

HESESC D BARA 72 fi A -

HIT 312815, VL7702 L DOAC Of% 1B 5220\ TO RCT 13720,

U7 7T MERIEE R (150 x10°/uL A OB G- TITMAR TR EHIAZ K § 2030
DIz HERES LR, i/ IMREREIERTO HIT BEIZTNA T 7V E 5 UIWEN 3 s, Zh
SO T, /MR OEIERTICU L 77U ZNARLT- 21 o HIT BEDH L 10 {ﬁ“:m]j%
JEZFIEL VD, UL 77U Z 5SS 7- DVT O5 HIT BE 66 B0t 8 BIlCEEH A 70
W5 D, e UL T UL EE GERI HIT BH OSSR R 6 WJO)EW
RIRBIZOWTHRAESN TS Y,

UL XD, AV HIT BEICU LT 7 2R B LW 2 22 #5594 (10)

I/ MELRE % IZT L7 7Y & DOAC % ek L7=35G . DOAC [ ifAe Bk Bl U fo>Y
A7 U T 7D AT L THEL N TRENS, qu/J VR EIE % O HIT EFITHLT
DOAC D E-Z1T>7- 11 JEFIDOLE 2—03%0 | A HG & K MLOERIFIZ OV T L T
%o 2O 11 B TIRMARTE A FIE L7e o723, HIMIZBAL T 1 B CREAF O B R IR -5 H
MEFBHT= 450, HIT ZED7R W BE DT — 2 Tldd 23, VIE BE 2815 DOAC (XE AT
VU N—aX Ry TEX N R R) EUL T P A R LT A Tl DOAC O
HM ORISR ERREE 1T 0.61 (95%{EHE X M 0.45-0.83) TV, U770 I HIfL O fakiih 7MKL
F7-. DOAC OFHLO MARTE R DOFHKRfEREE 1T 0.90 (95%(EHEIX [ 0.77-1.06) THY, VL7 7V
VERFEDIART THDHIEERLTND D, BN T A TIEHHH, DOAC O 5%, Vv
77V AR TH MOV AT RIS FBLO AR T DV A2 T[FRI%E T D, £, HIT HBEIZ
%95 DOAC OFEH-TIL, Fri-72 AT akiZ7/2 w0,

L EJZD, #EAVES HIT A LI B3 IZ DOAC ¢ 595221545 (10),

HIT B#HI2HV T DOAC OFFED 2% EEL7= RCT IIFEE T IZEA L OFE TN TE
FEIZI AN —m X bleoTD, Bk x 72 B FEDHE SV TODDS, VTE OIRFIZHED
T B G FER R TH S,

Practice Point:

‘DOAC ~DO80# % F5
TIVH R B BHET 1500 DOAC Ok O 543615,

54



/IR EIE %12 DOAC ~HIVEZ DT AT 25208, BRRAYIZZ EL COUE i MR O[]
WERFZTIZ DOAC IZHI R 2 Th RV ET A A b A SN A,

Be 5 J5151% VTE OIRIRICHEL D3, U —aX v OA13 15 mg 2 1 A 2 (7] 3 #HE 5%
\Z15mg Z 1 B 1 [FIEGTHZEHELET 5 (A ClE, iARfEZ D 2PN HIT BE O%AY
N—aFHNr 15Smg % 1 H 2 [ 3EMFEGH%IC20mg 2 1 H 1[5, MAREZEDROR
PEH] HIT B TR MRS EE 5% T 15mg 2 1 A 2 [A#5- L, JrkeE Rk o854
F20mg & 1 A 1 BEEGTLZENRHERINTND),

CONT 7V ~OEEEZ

FLBER BSECDOAC 2 5 CE72 WA, M/ IMRBAEIE L T=2 A 7 TN T 7V D
ZBAMET D, PT-INR WL ETHET, TAH RSP, F<ThH 5 BRI RIZEH %, 72
B, TN IENAL PT-INR ZIERSELH720, TV LUV T 7 2 %D PT-INR
2.5 LU EERRURT VI bR a5, 4-6 IR Z &I PT-INR ZIE L, PT-INR 73 2.0 &
il 7R UET A PR A ER T, PTAINR 23 2.0 LA S22 FC Rt a4,

5 SCHK -

1) Warkentin TE, Kelton JG: A 14-year study of heparin-induced thrombocytopenia. Am J Med
101:502-507, 1996.

2) Warkentin TE, Elavathil L], Hayward CP, Johnston MA, Russett JI, Kelton JG: The

pathogenesis of venous limb gangrene associated with heparin-induced thrombocytopenia.
Ann Intern Med 127:804-812, 1997.

3) Srinivasan AF, Rice L, Bartholomew JR, Rangaswamy C, La Perna L, Thompson JE,
Murphy S, Baker KR: Warfarin-induced skin necrosis and venous limb gangrene in the

setting of heparin-induced thrombocytopenia. Arch Intern Med 164:66-70, 2004.

4) Kunk PR, Brown J, McShane M, Palkimas S, Macik BG: Direct oral anticoagulants in
hypercoagulable states. J Thromb Thrombol 43:79-85, 2017.

5) Warkentin TE, Pai M, Linkins LA: Direct oral anticoagulants for treatment of HIT: update
of Hamilton experience and literature review. Blood 130:1104-1113, 2017.

6) Tvito A, Bakchoul T, Rowe JM, Greinacher A, Ganzel C: Severe and persistent heparin-
induced thrombocytopenia despite fondaparinux treatment. Am J Hematol 90: 675-678,
2015.

7) van Es N, Coppens M, Schulman S, Middeldorp S, Biiller HR: Direct oral anticoagulants

compared with vitamin K antagonists for acute venous thromboembolism: evidence from

phase 3 trials. Blood 124:1968-1975, 2014.

CQ6-2 ROMEBEEDFERIXNDOETHET L DOMN?
HE  BEOAROHEZROT. BEREZBEZALENALIMNAEBEZBERET S (10),

55



HESE ST D BARA 7 0 -

MARSEZ DN EMER HIT B3 04 /Mo BIHE BRI AR T DY A7 D@2 &
WZOWTTBRWEE T VAR S5, HIT BE O MARFIELZBIRL 72— MIFETIE, 52%0
HIT A& I2BWT, ~ Uik 30 B LINICIIARA UM T A LT, Fo 1IFEAE DA
N/ MR EEEHE B CHDIRAID 10 A LAINIZFEAL T2 D,

TRIRWIFNC DWW T, BARDIRIRWI A i LI ZE R 72020 | R E DI SWTEED
7200, B A PUEE SR O IR IR RO EVE O RED LI T RETH LY, AL THRED
BIEEEATOZEDNHELWBUR A E X D& BRBRIIIETE TIL 50 AR THEDRIEkL ., &
FEEHIRIEETH 85 AR CHEMN ML 228502, 3 A BREDOIRENEZ B ZLT 5,

Practice Point:

O PTEEE SO T, BRRRRIEZ 272030 3 HRREZ HZET 5, 72720, /MR RIE
BITMARIEDYAZ DI | TR 2 — 2 CTIRAEZFRDRWG AR, 3720 KV ATICHE
AHTEEREIIEO P IR R TH R U,

51 SR -

1) Warkentin TE, Kelton JG: A 14-year study of heparin-induced thrombocytopenia. Am J Med
101:502-507, 1996.

2) Warkentin TE, Kelton JG: Temporal aspects of heparin-induced thrombocytopenia. N Engl
J Med 344:1286-1292, 2001.

56



CQ7. WMEFHH - BEMLMES 23—~ ay - BRERE

CQ7-1 IDIEFMICH T HEREDERIEDL ST EHM?

HEAE

- IDIMEFMHICH T MBREEORRIE. RYPICHTTHRIET S L &H#HET S (1ID)
(£2) .

- HIT BBDANY U EFEAT 2 0MEFMHIE. EESMEH HITB H 5 WLILERY HIT £T
FMEEHRT I LEHET D (10) ,

- BRMH HIT B, =fE HIT OFM T, MHPOAANN) VEFERT S LZHET D
(1B) &

- FIEHTETAMH HIT, BAMHHITA (SDNEFHETHLIEE2 LB MEEE,
[1] i@ 5 WL/ DffihfsERR B +fiih A/ > (20)

[2] i 7L kO (2D)

DWFThIEERT I LEERETS (HS)

[IZBIL TEANY D OERIEMRICRE L. fiigl - fRICER LAV L Z#ET S
(1D),

5 DIEFMHTEMAEER

HIT-HITEEE

10 1 B 5 90 SE
REFREE

+ *
953 | Rt
.
BRERRE X
{ 4
-5 | %

DOEFFHEN EISREs SEL

. }
F i F
WhDHAIR)ER W | o= VAN

=%
ik g3 S8l -EaWAL) b

HELESL D BARR 7 iR

57



AT, PREESMFAEL Bl E R 23 @< 24l T BTSRRI A T D720 N
7 WD ILE FIRIZ I W TR B AR HER 2R FLEE ERR S L TR i S Tuvd,

HIT HUAAFAE T CTON U BER ST, M/ | AR ZERRAE  BREEIR R, -0 IR 4 - 45
AREORHFERPAELLHZENHY D, SdFFER HITPOVAZH 50224 Cldzew, HIT Hrikix,
85 HFRECHHUIRRMEATHOT 2 HIT BEICBIT L0 M8 FIE, I EEL ., i
RDEMEIZ 2> TODITHIZEME LYY,

Olinger GN S0 21X U E LT, HIT BEFE CHLHUREMER (2~ U Z 2 A UM
TR RIZFMEAT o To LWV ME T REND Y, FUikfatk Chiud~ U F# 5 C HIT
MFFELIeWDIT Tl 4810 ~oSU B GRED HIT R38R, 27 SCHk 136 Bl O81%2
WFFEIZ LD E 2.1% (95%IE X[ 0.7-6.1%) LDOE 35, HIT #3138 3 il 1 #i13 HIT 2Ktk
1 AN O~ RY Y B TO RIS T, 2 $iliX HIT 22Witk 5 4FLLERGEL THHD A~ RY L F
$ 5T HIT ZF3E L TRY, Wi b HIT JURkEETh-o72 19,

Selleng S B3, Huf& FHIRIETE (HIT-1gG) 2357 DB RER I E ¥4 (HIPA) F2 o> HIT BEAE
FEBNZ ST D~V A IO ARIMEBR TOLBHERIZ I VT, HIT DR EZROIRN-T228
BHEL TS O, 2D, Warkentin TE HIZE > THREBEORE BAVRSN Y, A&V HIT B LA
B2 BT, iR DD~ YA T AT REE % 2 DD,

BURF AT, D LE FIRA ML EEE 35 HIT B AXI 58 L7z RCT, AZ 7T UV A BIEATSE (n
>200) [ LA ZAVTUVRWAS /NSRBI 2298 ° -6 2 OBl S M) HIT B LR CiE, firh o
I~ U Af A EHERE T2,

fi A PER] HIT B £ CRIER TEARWIGEIE[1] iTaTdH D\ MI/H- D H AT+ 17~
Y D G UL, 213 DS O FLEREFE L U TR Tl ATREZR T L T b S oy
fili f B2V2AR R 5, REEOEPUCEIL T R, B BRI E I LD A aak OE E 2|
Wr 72 da%, [INCBEIL TEA U O AT HIZEREL | TR itz IR L2,

HIT B3 O L8 BRI T, BT B U AITTHD bivalirudin® P OFE R |
Prostacyclin analogue T % iloprost?®39<> GP IIb/Illa BLEHK TH D tirofiban DO 332D L
HRROTN, AL THEHATERWCDRTARTA AT L eh o7,

I AN=VANZ 3 e

T IR a N, FeSE T HIT R E U TIRBUKES I TUVD, BRI A L — g
v MR AR AMIGBR IRF OREFE MR OBERE B 1 (IIEENT) 126 L TIERBRGRE I TS, BLRE
FUTEBWT AN LOE HFIR O 2R LOE RIS TN ZEITIEER LI TH
% 9, FEBIHRA - N BLE IR D . FFHERERE T3 WA o HIT BFE O A O RO i
BFMCBITLT7 VTR A B4 1824339% DU IORT,

TIA T EELT0.05 mg/kg'® 1) FIHIELL T 0.1-0.3 mg/kg'®? 224 DR —F A 4% |
HEFFE L T 5-65 pg/kg/min'$21 23 243D Rpfge i 52475, ACT OFHFE D728  IRPBLUTIEC T
a1 2.0-3.5 mg!'$1% 2229 7R —F BN G- OWE R HD, TAH IS ATz N T

58



LA FAC I D E =2 —I%, ACT %Mﬂ%@“é%&iﬁ@w 19-24.39) 1 15-20 43450 ACT
HE 182039 Chk 72 7 AT NS B O BREATHToOITIE, )\I»uﬂmqﬂ X, FIfrENIZ 2
HO ACT HIELRZALE T2 2D, 7/ H by iﬂﬂtnﬁﬁzﬂbét&) I RERE 5 R CIRE
BEMCDUEDN DD 30, IR EA D HIT BFIKT 27 00 I\H/\/O)Eiﬁ‘ilﬁjiiﬁl’)b\
TOHE INTRDHH, HIT %%‘ BUIFDN LM FOM 7 VA v S8 5352 B CTldmE
SELTCUWVRWED B R ETS, £, ~ o a—T o SN O X ELEE$ 5, TV
U OREREL T, TSR R L1cH D 182229, il ACT L-UUIZET HDITHERH]
DS RFH peak ACT 28 >999 FMTEE L LD ELH D 192022 F/- ACT 480 LU izt
o3 AN ORI AT A RO -l b oo 20229 SOME/R IR TSz @iED
BHAHM, TAH RS H BT %O T ACT LT RADICH R A2 ZEL 18192129 % 2N
R 2 29 CHERE L= i S 6D, TV R R T N LU B DUV TREFIRE 123V T
T ARATALHY, FETH] 125 LD, MEIEHLHODEL, IBFELIZIERNZ N, ~/ U
EFI20 TN R ST R NFELRW 2D . N DDA O ACT fEIZED T v e Ny
OF& TR S EZET 2D, BIRE AU TIE, HIT IZBIT AT VA RN OR T RN b &
i O TR OS2 ML TE 5T — X 3eW, HIT BEEEBEIZRBITAT VA b ik
BN T O TN RUTHEA T CEDDEDIE, FERZ ORI - BEBRIZ I | JEFIZ L]
Wra 2425,

S m T FERIE CQS-3 B
ISR FERIIE CQ5-4 22 R

BKDTARTA AR DR :

RRKDITARTAAZEBNTE, HIT BFOLIME T, fatEd HIT B £TEMTHZEM
HELESHL TN 3436373940 eI HIT, dfi A HIT A 120 T2 T7h X 5% 2 e
A ASH HART AL 3TIL, bivalirudin((RIFELTT VTR aN0) DR, ~ b
Prostacyclin analogue (epoprostenol or iloprost) . tirofiban O S HEZEIIL TS, ACCP TAR
FTAL 3 BIH HART AL 39TE, Sk HIT, diAMER HIT A .08 AR IS L,
bivalirudin SHERS IV TND, MR HIT- fi2ME] HIT B IS0 IE FiTa 755513, ASH
TTART AL 30« ACCP HART AL 39+BIH HART AL 39«GIHP DHART AL 37 LB D A
DA RYAEHBHESES LTS,

Practice Point:
-HIT A& OIS FARE, dAMY HIT B LI ECTRINZER 325,
« N DO BT D7 0 B s D2 M3 OV B I IHESZ STV,
s N DOt o7 v A e $ 545
77471 0.05 mg/kg

59



FIHIE: 0.1 mg/kg
HEFF&E: 5-15 pg/kg/min
ET=HU 7 ACT 15 53 f
HE ACT: >480 sec
BN 5 2 mg
(RACT HIEMRE 2 B LA B ()

5 Sk -
1) Warkentin TE, Roberts RS, Hirsh J, Kelton JG: Heparin-induced skin lesions and other
unusual sequelae of the heparin-induced thrombocytopenia syndrome: a nested cohort

study. Chest 127:1857-61, 2005.

2) Warkentin TE, Kelton JG: Temporal aspects of heparin-induced thrombocytopenia. N
Engl ] Med 344:1286-92, 2001.
3) Olinger GN, Hussey CV, Olive JA, Malik MI: Cardiopulmonary bypass for patients with

previously documented heparin-induced platelet aggregation. J Thorac Cardiovasc Surg
87:673-7, 1984.

4) Cadroy Y, Amiral J, Raynaud H, Brunel P, Mazaleyrat A, Sauer M, Sié P: Evolution of
antibodies anti-PF4/heparin in a patient with a history of heparin-induced

thrombocytopenia reexposed to heparin. Thromb Haemost 72:783-4, 1994.

5) Pétzsch B, Klovekorn WP, Madlener K: Use of heparin during cardiopulmonary bypass in
patients with a history of heparin-induced thrombocytopenia. N Engl J Med 343:515,
2000.

6) Selleng S, Haneya A, Hirt S, Selleng K, Schmid C, Greinacher A: Management of

anticoagulation in patients with subacute heparin-induced thrombocytopenia scheduled for
heart transplantation. Blood 112:4024-7, 2008.

7) Zucker MJ, Sabnani I, Baran DA, Balasubramanian S, Camacho M: Cardiac
transplantation and/or mechanical circulatory support device placement using heparin anti-
coagulation in the presence of acute heparin-induced thrombocytopenia. J Heart Lung
Transplant 29:53-60, 2010.

8) Warkentin TE, Sheppard JA: Serological investigation of patients with a previous history
of heparin-induced thrombocytopenia who are reexposed to heparin. Blood 123:2485-93,
2014.

9) Gruel Y, Lang M, Darnige L, Pacouret G, Dreyfus X, Leroy J, Charbonnier B: Fatal effect
of re-exposure to heparin after previous heparin-associated thrombocytopenia and
thrombosis. Lancet 336:1077-8, 1990.

60



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

Dhakal P, Giri S, Pathak R, Bhatt VR: Heparin Reexposure in Patients With a History of
Heparin-Induced Thrombocytopenia. Clin Appl Thromb Hemost 21:626-31, 2015.
Vender JS, Matthew EB, Silverman IM, Konowitz H, Dau PC: Heparin-associated
thrombocytopenia: alternative managements. Anesth Analg 65:520-2, 1986.

Thorp D, Canty A, Whiting J, Dart G, Lloyd JV, Duncan E, Gallus A: Plasma exchange
and heparin-induced thrombocytopenia. Prog Clin Biol Res 337:521-2, 1990.

Kajitani M, Aguinaga M, Johnson CE, Scott MA, Antakli T: Use of plasma exchange and
heparin during cardiopulmonary bypass for a patient with heparin induced
thrombocytopenia: a case report. J Card Surg 16:313-8, 2001.

Welsby 1J, Um J, Milano CA, Ortel TL, Arepally G: Plasmapheresis and heparin
reexposure as a management strategy for cardiac surgical patients with heparin-induced
thrombocytopenia. Anesth Analg 110:30-5, 2010.

Voeller RK, Melby SJ, Grizzell BE, Moazami N: Novel use of plasmapheresis in a patient
with heparin-induced thrombocytopenia requiring urgent insertion of a left ventricular
assist device under cardiopulmonary bypass. J Thorac Cardiovasc Surg 140:¢56-8, 2010.
Jaben EA, Torloni AS, Pruthi RK, Winters JL: Use of plasma exchange in patients with
heparin-induced thrombocytopenia: a report of two cases and a review of the literature. J
Clin Apher 26:219-24, 2011.

Warkentin TE, Sheppard JA, Chu FV, Kapoor A, Crowther MA, Gangji A: Plasma
exchange to remove HIT antibodies: dissociation between enzyme-immunoassay and
platelet activation test reactivities. Blood 125:195-8, 2015.

Edwards JT, Hamby JK, Worrall NK: Successful use of Argatroban as a heparin substitute
during cardiopulmonary bypass: heparin-induced thrombocytopenia in a high-risk cardiac
surgical patient. Ann Thorac Surg 75:1622-4, 2003.

Miyata S, Yamamoto H, Kamei M, Nakatani T, Kobayashi J, Tsuji T, Minematsu K,
Tomoike H: Heparin-Induced Thrombocytopenia Clinical Studies and the Efficacy of
Argatroban in Japan. Semin Thromb Hemost 34:37-47, 2008.

Follis F, Filippone G, Montalbano G, Floriano M, Lobianco E, D'Ancona G, Follis M:
Argatroban as a substitute of heparin during cardiopulmonary bypass: a safe alternative?
Interact Cardiovasc Thorac Surg 10:592-596, 2010.

Agarwal S, Ullom B, Al-Baghdadi Y, Okumura M: Challenges encountered with
argatroban anticoagulation during cardiopulmonary bypass. ] Anaesthesiol Clin Pharmacol
28:106-10, 2012.

Tanigawa Y, Yamada T, Matsumoto K, Nakagawachi A, Torikai A, Sakaguchi Y: Non-
recovery of ACT in a patient with heparin-induced thrombocytopenia type Il during mitral

valve replacement using argatroban anticoagulation. J Anesth 27:951-955, 2013.

61



23)

24)

25)

26)

27)

28)

29)

30)

31)

Furukawa H, Konishi T, Fukata M, Okada H, Sakagami N, Kurosaki K: Open heart
surgery using cardiopulmonary bypass in a patient with heparin-induced thrombocytopenia
(HIT). Kyobu Geka 66:383-386, 2013.

Yoshioka Y, Suzuki R, Miyamoto T, Uekihara K, Sakaguchi T, Matsukawa M, Hirayama
R, Nakajima M: A surgery Case of Heparin-Induced Thrombocytopenia as a complication
of Ventricular Septal perforation after Acute Myocardial Infarction. Jpn J Cardiovasc Surg
46:305-310, 2017.

Clayton SB, Acsell JR, Crumbley AJ 3rd, Uber WE: Cardiopulmonary bypass with
bivalirudin in type II heparin-induced thrombocytopenia. Ann Thorac Surg 78:2167-2169,
2004.

Huebler M, Koster A, Buz S, Boettcher W, Hetzer R, Kuppe H, Dyke CM:
Cardiopulmonary bypass for complex cardiac surgery using bivalirudin anticoagulation in
a patient with heparin antibodies. J Card Surg 21:286-8, 2006.

Dyke CM, Aldea G, Koster A, Smedira N, Avery E, Aronson S, Spiess BD, Lincoff AM:
Off-pump coronary artery bypass with bivalirudin for patients with heparin-induced
thrombocytopenia or antiplatelet factor four/heparin antibodies. Ann Thorac Surg 84:836-
839, 2007.

Koster A, Dyke CM, Aldea G, Smedira NG, McCarthy HL 2nd, Aronson S, Hetzer R,
Avery E, Spiess B, Lincoff AM: Bivalirudin during cardiopulmonary bypass in patients
with previous or acute heparin-induced thrombocytopenia and heparin antibodies: results
of the CHOOSE-ON trial. Ann Thorac Surg 83:572-577, 2007.

Kappa JR, Fisher CA, Todd B, Stenach N, Bell P, Campbell F, Ellison N, Addonizio VP:
Intraoperative management of patients with heparin-induced thrombocytopenia. Ann
Thorac Surg 49:714-22; discussion 723, 1990.

Palatianos G, Michalis A, Alivizatos P, Lacoumenda S, Geroulanos S, Karabinis A,
Iliopoulou E, Soufla G, Kanthou C, Khoury M, Sfyrakis P, Stavridis G, Astras G, Vassili
M, Antzaka C, Marathias K, Kriaras I, Tasouli A, Papadopoulos K, Katafygioti M,
Matoula N, Angelidis A, Melissari E: Perioperative use of iloprost in cardiac surgery
patients diagnosed with heparin-induced thrombocytopenia-reactive antibodies or with true
HIT (HIT-reactive antibodies plus thrombocytopenia): An 11-year experience. Am J
Hematol 90:608-617, 2015.

Koster A, Meyer O, Fischer T, Kukucka M, Krabatsch T, Bauer M, Kuppe H, Hetzer R.
One-year experience with the platelet glycoprotein IIb/I1la antagonist tirofiban and heparin
during cardiopulmonary bypass in patients with heparin-induced thrombocytopenia type II.
J Thorac Cardiovasc Surg 122:1254-5, 2001.

62



32)

33)

34)

35)

36)

37)

38)

39)

Koster A, Kukucka M, Bach F, Meyer O, Fischer T, Mertzlufft F, Loebe M, Hetzer R,
Kuppe H: Anticoagulation during Cardiopulmonary Bypass in Patients with Heparin-
induced Thrombocytopenia Type II and Renal Impairment Using Heparin and the Platelet
Glycoprotein IIb-111a Antagonist Tirofiban. Anesthesiology 94:245-51, 2001.

Martin ME, Kloecker GH, Laber DA: Argatroban for anticoagulation during cardiac surgery.
Eur J Haematol. 78:161-166, 2007.

Linkins LA, Dans AL, Moores LK, Bona R, Davidson BL, Schulman S, Crowther M:
Treatment and prevention of heparin-induced thrombocytopenia: Antithrombotic Therapy
and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines. Chest 141(2 Suppl):e495S-e530S, 2012.

Adriano Alatri, Anna-Elina Armstrong, Andreas Greinacher, Andreas Koster, Sibylle A
Kozek-Langenecker, Marcus D Lancé, Andreas Link, Jorn D Nielsen, Per M

Sandset, Alexander J Spanjersberg, Michael Spannagl: Results of a consensus meeting on
the use of argatroban in patients with heparin-induced thrombocytopenia requiring
antithrombotic therapy - a European Perspective. Thromb Res 129(4):426-33, 2012.
Watson H, Davidson S, Keeling D: Haemostasis and Thrombosis Task Force of the British
Committee for Standards in Haematology. Guidelines on the diagnosis and management of
heparin-induced thrombocytopenia: second edition. Br J Haematol 159:528-540, 2012.
Gruel Y, De Maistre E, Pouplard C, Mullier F, Susen S, Roullet S, Blais N, Le Gal G,
Vincentelli A, Lasne D, Lecompte T, Albaladejo P, Godier A; Members of the French
Working Group on Perioperative Haemostasis Groupe d’intérét en hémostase périopératoire
GIHP: Diagnosis and management of heparin-induced thrombocytopenia. Anaesth Crit Care
Pain Med 39(2):291-310, 2020.

Cuker A, Arepally GM, Chong BH, Cines DB, Greinacher A, Gruel Y, Linkins LA,
Rodner SB, Selleng S, Warkentin TE, Wex A, Mustafa RA, Morgan RL, Santesso N:
American Society of Hematology 2018 guidelines for management of venous
thromboembolism: heparin-induced thrombocytopenia. Blood Adv 2:3360-3392, 2018.
Joseph J, Rabbolini D, Enjeti AK, Favaloro E, Kopp MC, McRae S, Pasalic L, Tan CW,
Ward CM, Chong BH: Diagnosis and management of heparin-induced thrombocytopenia: a
consensus statement from the Thrombosis and Haemostasis Society of Australia

and New Zealand HIT Writing Group. Med J Aust 210(11):509-516, 2019.

CQ7-2 RBREMDMEAS V23— a VEORBEREIENDKSIZTHM?
HE BRALDMES R - aVvERELYT S HIT BFIZEWNT, 7ILH O
FRWSILFHET S (10),

63



HESE ST D BARA 7 0 -

PCI DOFSIZITiMmAR S OHE TR0 | i KB~ UM SLD, PCL 20 LT 5
HIT A& 2BV T, PH TP OPURREFZFEAIL 72 RCT 0AX T U A KB B2 781378
<\ AR U253 U/ MR BRI S D A CTh D, TV A e Al BT 5b 0 L T,
RTRFEDTRN 2 SO/ BEN 13D 2, 2 HIT K OVHIT %0 91 A, 50 A
D PCl ZWaBEETDHEENTT NI I Zfe b L 97.8-98.0% CHUEEE 1T U121 T4o41, major
bleeding | % 1.1-2.0% KR TH T HESNTND b2, bivalirudin 13 B A TIIAGRSIL TV
WS, K[E T PCI RO HLEEFFEE LTRGBS TR, PCl 24 H T HIF HIT BEZXGEL
T RKBIEZR RCT K OAZT F VAT, ROy~ LG LTRSS O A, L O I A7
RS LR B S TQg 9, HIT BEICRBITAHA i, PCI 24895 52 AIZ
bivalirudin ZfE L, THLPIZRIL 98%. major bleeding 1% 1.9% T 7= >, K[E TiX PCI BD
bivalirudin 73, FEHERTE FH S TWADZELHY bivalirudin DHELEEE SNBSS, H AR TOAGRIR
P HIT BBE KT 5o 7 U A% 7 PCL 240335 HIT B2 W T, 7T suro
ERAHESE LT,

HIT & PCI RFDHLEEEFEIZ DWW T O F L TELWME 1T Th7ew, PCL 2L ZE LT 51
FIX. PCLIZHI&HeE CABG 2L DL MLE FITMTOND ATRENMED DD, F DB~V A H
EERETHMLERDHY, HIT BEICBITA~I BRI TEAETEN T RINEE 2L
N5 (CQ7-1 ZMR), Zdi=, HIT FHHIZEIHS T, PCl FEOHUEEHESKIT T L H R SU R EEL
WEEZHID,

BKDHARTA AT DHESE:

ASH DHARTAL Tl BEHILIE A 2 — a2 L Ee AR HIT, Ay
HIT A @ HIT B# 1238\ T bivalirudin, -7 DRFRELTT VA M O ARR ST
%, HAMER] HIT B, MR HIT OBF BT bivalirudin, ZDRFRELTT VTR0
~U O ABRESN TS,

Practice Point:

e ETITHEI TORGEHA ELVH D & T PCl MHETT AIRE CTH 72V OHERHY O 7L
F S OYACE BIT 0.1 mg/kg % 3-5 00T TERIRMEBE G- L, 2D 6 pg/kg/min % HZIZ
RN R 5972 GBSV ED 1/3 1), IMRREREESLHE R OA B A LI BE T,
D B TH R R E S OIS ATRENED DD,
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CQ7-3. BERBEEFOMABEEILIED K SIZT HM?

HESE

- BEREBEREICRBNONEERZVEL T HEMHA HIT, EAMH HITA DEFIZEWVT.
TILA AN OERZHEREST S (10),

- BREBZEZCEBAOIER ZXEL T HEIME HIT B, =fREE HIT DRFICH LT,
FILARAONCOREELTHFIZ7ERE Y FOFERAZIRET S (2D).

- KA BRBEETERANONREZLEL T S HIT BEICEVT., REFMRIEE
T HIT iIAIEEIEESNE=DE, +OHBEZF VI TTANRY VBRSORETZIRE
95 (2D),

HEGESL D BARBY 72 fift .
RO RIERF DA N O ERE T B BIZIRS A~ SY AR 5-8D, ~ VR E Ok
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(] 42 A5 P B 97 &b IR () i HT 70 & DR ORI FTRE T D78, HIT FEAE RO EE[E RE L
HEEZETDHE, MAIODOFEEE A AT 2ONEEL, BCERIEIC T D PR KB
LCOMETIX, RCT RAXT FUT A KHBRBIEF 503 7e< . A R Lizim S, JE B3R
& EGIERENIZE, /NI B R D AT D, 7B b SUAEIZBE T 2b D& L Cldxt i
BEDIRN 2 SO/NRBTL BN 05 2, ZAE N FITEMER] HIT 47 A, 30 ADB R
EAE VLT HREICTNH U B LI-L A, BiT-72M421T 4-6%, major bleeding |X 0-
6%EARRTHY T L H b U B G134 I Tdho Tz, AFDLOWE T 17 ANOBREREE L
TN HIT BEFICT AT a2 G US B 2 ol 30 9, 2050 )E Fi4E
RN SN TS O, X mfROT 40 Z R XTI RO TOHELBHD A, D5
TORFHIRHND ™8, TAH IS ONRBHIBHERED BT 523D 72809, ZhvEToHE
OZERESRNES HIT B I2BWT, TAF M O AEREL,

SMEHILIE OB RBRIEZ ML 95 HIT A IR AHIEE IOV TS 3D T
Wiy 28 2MEHIDIRES MARSE DY AZ 13T D DD TV H haSu OfkGER 7268 F A3 H LY
A7 RLAANDHRIZHET HAMRENED DD, B AR THHIND T 7 7 EAZy MNIAMER HIT ~
DFERRBRBIRESNTODHOO 10 A HIT OFEE M2 2200 O L1453 T2,
LU BIEHIT BT T, T 7 7B AYy NI HUEEE ST AL LR U H i) 27 A 5K
SEPEEENEEEZ TR T 2L @GS T 112 il A7 O @ HIT BEC2MESILED
HIT BEICBI DB RERIEROPIEEEEREL TEESNThIW, BRBIRIEICBIT S~
VG ERERINCATo7c L2 A HIT BREZRDIRN-T2EVOMEDRH LY & 310 g zh|o
HDNEREZHRCT 0 publication bias D FIREMENSHVIEE /L HW RS ETH D, ~ UG
FRENTAUT .~V LIS OFTEE ESE A O REHESC . T ARDOHINE, F727 VA R K0 H i
YA SRS D ATREMED DD, ~ U T 2R A D BRI, 2RO HIEE T HIT fiiR
PEMERERE% . o 7e B LA & i MR E e & DF =XV T H A LT ECTORMATAEEL
VY

BRKDITARTAANZIT HHELE

KE MK FZDTARTAL TiE, BAEEFRIERFO R NHUEEE & V32 &9 55 MR HIT B3
\ZBWT, TV Ahasy ZFo3aAR bivalirudin O FAPIRESNCND, JAMER HIT A,
A HIT BEICB W TRy = B COPURERIEDS IR RSN TND,

Practice Point:

1 () AT 70 & O R FIERFIIZ RIS NEEE Y HIT FIEZEEOFTRIZRDTLEN DD
IR, ZOFT A 4Ts 237 OUfike & L27 (IR EEDD) ITOWTUT—ED RAEN2, DT
OVHIT Z R ARG 2R, ~/ U Z IR L, 2 OB FER B S| D 7= B RO k%
T2 TORWEFRTHF Th A~ SUL LA DOFUEEE A 5T 20N EELNEE R DD,
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