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I H4 RS54 DA E

I /NG A PESEBE)%  (thrombotic thrombocyto-
penic purpura, TTP) 13, 4 & O/ & 12 i /N i 2
NIBREND T ETRIET 2 EERKETH D",

13, ¥AIM MR B AESEMERE (hemolytic uremic syndrome,
HUS) &3z, mfetEsunmiEiE (thrombotic microan-
giopathy, TMA) IZ 0 SN2 R EWREERTH 5,
WZIEBRME &R (Upshaw-Schulman syndrome,
USS) MEIET 5. LLRTIE TTP i3 R B s 2k
R—HN—IFIEL IR o722 EN S, it 5 8% (i
IR, WS PR, EFREREREE, FEEL, ERRE
R 2L ELUEBRIIA TN TV, LhLE
D, MR H @ 1k 1fn K+ T & % von Willebrand [K ¥
(VWF) % R B U)W 9 2 B2 ADAMTS13 O 4 3%
BIZ LD TTP SFIET 2 & NG an>?, ﬁff
ADAMTS13 {EMHEZTHIC I D TIPNZMrc s L 51
72572, JeRKEI3 ADAMTSIS {5 7 5% 1T D“
BRIEIZ ADAMTSI3 120 2 HHikD EE TN S 2

ZfF 20234 3 A 8 H

ZP 120234 4 A 6 H
VERRIEBSTERRRS: S - ik R
HIRERIRY: MR

P ENLIE R AR Y —
CABRIOERE PR

P EHEIENTRAEEL Y —

S FLEE AL RSE MR
THRRIBBAEREY Y — M - JEENE
SRR MiAE

P BRIESTERLRSE B

P EIRNKFE BT

U2 RIENTERLRSE

WS A RIE [ e R E SR I B T A ST
mJﬂPﬁw T/ T D TIP BEOEMFICL DT
FAN—Fa> P AELT217 4 [TTP 2% H
£ R 20177 ELUTHER L=, £D%, RBEZELTO
P (ADAMTS13 & O LB A, 1552 #2 o [E1
FROMEER) MDD 5N=DT, [TTPZ%EH 1 K 2020
ELTHAMICYE Lz, 4lEl, Minds HXOBHF A

R4 > 2ZHIEL, rituximab ICBET 2 HDZTTH S
1 clinical question (CQ) Z#F{HEL, TLETFT > ADINE
TV, #ESREAEML 2,

TTP 37 KB TH 5720 L H B TOMFIIR T

BB, IREZRBR 0 BRI K DWW Edid & 72 B &
SR, Fio, BRWEEERETIP Z2HEEHEL T
FCELL, JRIRIEICIZ GRADE ¥ AT LMTHEWHERE (&
1) 272, BREZRACOWTRHLTBOD, /h
BICH 23F DAL - ARISRBN DI WDIEEE
Bd 5, 51T, HEHMKOTIP O 2 W e »
ADAMTS13 1& % 10% K W & 72 o 72 2T & £ 0,
ADAMTS13 i IEZWH (10% L4 E) 13 TTP &2l
Nix<7z-ole, WA 5 B & THRRIYIC TTP Vs
<EEHLNDITHNND 5T ADAMTSIS iEMEE R L T
W WIEBNE, BLRTIZZ DFRENEH 5 0 TR W,
TTP & FIFRICTE BT M55 H 75 & DI 58 3 B2 735 5]
MEFIET 2,

II TTP DjskE

ADAMTSI13 (a disintegrin-like and metalloproteinase
with thrombospondin type 1 motifs 13) 1%, ADAMTS
yRU-—TBHEHCHREINEBETH 27,
ADAMTSI13 OFEE TH 5 VWF IdE & L TIE N LM
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% 1 GRADE system I & % #E32E

HESEE DR X
1. GRS
FEAEDBREIC
2. ggHfESE
B IRAERMNARRISER I D> TWa N,
WRORIIBoZIET > ADE
A ¥ D RCTs IT
B :RCTs i
C: ERA2FHEDH S RCTs |

BT, BHEBHERNARBHERI OB SMN

o THL, TOEEENEN

TOFEEEILEN

EBBEMRBRIET VA, H2DWEEIRITIEIC J:Z;ﬁﬁb:j:l:“j“—‘y;(
CEBIETUR, BIRMITRICEDFHNIET VA, HDWIEHREHNIET > X

RCT, 7 > % IMb g5

fACTEEINDD, EEERIIEEICKRERDFROR
=45 F&= VWF S/ (unusually large VWF multimers,
ULVWFM) T, MW INsd EEBIC
ADAMTSI3 IZ &> TUIl N 5", VWF Difil/MR & D
EERIIZ DN TRIIKTEL, KERDTED VWF I
M /NRILAR 2R D 25 WY, £7z, VWF O I /MR I iz
ﬂ‘?ﬁﬁ”ﬁbif@ﬂ‘?ﬁ CHERELY, Mk O®E BRI

BOMNERD TR WS VIS NFEEL, VWE DG AL
@_60 ADAMTSI13 {EMEDEJ T 5 TTP IZHBWTIL, 1L
BN R MR S iR ”\UZ\?—SZ}”UE UL-VWFM 7n
ADAMTS13 12 & % U)W 2 52 1T 72 W 72 DI I I 5% 17
L, B0 DOFET HH/NLENTHIEEZE
O, MR &S LR < A2 0 /MR IR E TR RS S,
Z O/, BHESRN7S & O AME IR S 1
% Ll aRbEENFIET S,

III ADAMTS13 #&Z&

ADAMTS13 &I 1T, He)id4 & VWE 2 Y
SHELHEND REHWS NN, YIRS ERR 2
WY 50, BIEIZE N VWF AREES 2w s N5
ooz, 2Tk - T, FEMMEFEERDK
) T ADAMTS13 & EDFE RN HE 5N BH LD ITk -
2o IEEMEOENEZE 100% (1U/ml) & U7ZEAL TR
N5,

ADAMTSI3 IZxtd 2 HEHifA & LT, in vitro TIEME
EHETDHMHR (1> ESY—) &, ADAMTSI3 IZ#E
BT DMNEEIIEE LWk GEEHR) NHsnT
Wa"%, HEHKRDL <13 1gG TH SN, IgA < IgM

AGbHH 5", ADAMTSI3 HEHIKIZ, HAENT
31> eEY—ZRETHIEN RO THO, HIEE
L RNV TOREETROBRENITETH S, 1L
& —F, EFWmEEHEROEZERREGL, ﬁlﬁa%}
50% K K & & % /1 2 1 Bethesda Unit (BU) & &
5m0%%ﬁﬁPEM@g<f4>tE&-ﬁﬁmé
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N59% 2%, 1BU/ml LA FOEAMEA > b ESY —idH
ENREH G END D, 8BiRT 5L 51T ADAMTS13 1
cbEEY-DNREETH-TH, BHEHVERNEET H%K
" TTP Th 2 ulfetEnd 2., ZDHE O E EFiERIZHE
BIERTHD, BEKFTAXODEEZ THET S 2 &Ik
%,

723, HAERNTADAMTSI3 &1 EESY —
EIIRBEEA E 72> TWBD, %< Okt TII MEMmAE
THINT B0/ R EE5 £ TIC 3~5 AR EDKM%Z
B9 5, TIPHEFEEZERICHIRT 5729, ADAMTSI3
EHEFERETFHTEZ 237 AT LELT,
French 2 3 7% & PLASMIC A3 7% AW 53T W
% (2%, 220A37 Y 27 AT L TMA »5¢
DNDIERFIZ BT ADAMTS13 iEHEEH = THlT5 H
DTHY, TMA OEBEN/ZVIEF THEAT 2 2 &13E
BRAY2 U,

IV #%X%TTP

1) BEEES

1924 12 2K E @ Moscheowitz®” 12 & 0 B #] D% K1k
TTP &E Z 5 NAERDME NN, BEIHRAH
DEET, [FEkDIEFIHE DB DN Tz, 1966$ Iz
Amorosi & Ultmann®™ 12 & 0 2315 O %E il 8 15 12 4k @
LTRHHENS 5 DOERNME S, K 5 1"’&@9:
MEEN 2L DT> 72, TDE, 5EIBEDHTH I/
WA LR MR MO 2 BIENZEICEETH D 2 ENR
WHINBESIT0, Zo2#EED EITBE L T
DA R RENZY, 2B, TIP WS FAI,
1947 &2 Slnger 57 zkoTHREINTWS,

1991 4E1Z TTP 29 2 i SR H DA FEN R ST
b, %@Jﬁb:ﬁbhfbiIEﬁf;ii’G%oto 1980 4E
K5 TTP B M4 dic ULVWEM 2MEET 5 2 &%,
TTP BH OER TR 2 Mkeid VWF 7V EE 72 /MR
BThHHZE? 2E, VWF OFRANDBEGARENT
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£ 2 French A7 & PLASMIC 227

izt French A7 PLASMIC 237
i /iR SR <30x10°/1(+1) <30x10°/1(+1)
mirLrF=> <226 mg/dl(+1) <2.0mg/di(+1)
i +1
MZEEYILE > >2mg/dl
F 72 IHAIR R Bk >2.5%
FREFNT ST OE BRI
B4R £ IR B o EMEEE 72 L +1
RS i & 72 1308 MR i B D BEA: 72 L +1
PT-INR< 1.5 +1
MCV<90 +1
ADAMTS13 #J5 O l REME 0:2% 0-4: 0-4%
1: 70% 5: 5-24%
2:94% 6-7: 66-82%

French Z 3713 2 fifiis, PLASMIC Z 2713 7 sl

2DDAAT ED, TMAMEDNDIEFITBNTHEAT S

PT-INR, prothrombin time-international normalized ratio; MCV, mean corpuscular volume;
ADAMTS13, a disintegrin-like and metalloproteinase with thrombospondin type 1 motifs 13

W7z, 1996 4E 1 VWE U)K B% 3 (ADAMTSI13) O3 %
BIEEDRESL I NP, 1998 4 IC TTP R FICB W T
ADAMTSI3 IEMENER T 2 2 LG nz>Y, L
L, TERBRIETIP LB NTWEEMDOHT TS
ADAMTSI3 JE N EF I U 7R VIEGI N FAET 5 2 &)
507 ADAMTS13 12 & % W & B RFT IC & 2 2l
EVNDI2DDZWMEENGFEET 2KREIN W /2.
ADAMTSI3 IEHEZF R DOREIZ DWW T HEMMN D o 72
A& H91Z ADAMTS13 3& ¥ 10% KD & % TTP & 2 W
T2 ETHEEBWARI L ANESNTNSEY,

2) BRETIP DEHE

ADAMTSI13 1269 % H IR IT & > T ADAMTSI3
TEVERZR L, 28 OMUNLE T /MU TE R S 11
IR THAET %,

3) ®=#F

TTP OFEREMENL, KT TZ2E L TWzkRH T
VAN S AERT 100 F AL 2D 4~11 NSRS T
723 ADAMTS13 JETEDY 10% R TR M L= 54
DOHEIZRHTH %, 7272 L, ADAMTSI3 iEME 5% £
WTZWLERAITI3100 FAHED 174 AEWS R
LB DY, FEMEAEMNZ, ADAMTS13 15 M2 T2 W
U 7= g5 OIE R TII A Yl 36~51 5% T, RHEDLRIZ
65~100% T & > 7225 - ADAMTS13 i 1 5% K i
D HADIERTIL, HIfE 54 5% ECemimT, D

H#I13 55% &offmn-> 722,

4) 2K

JR RSB @ i /N A SR PR B i & FR 6D 7= 5 81T
ADAMTSI13 iEPEZ2HI@E L, 10% Kl ERH L TWBIE
#l % TTP L2 W9 5. i ADAMTSI3 H E ik n 5k
THIUIBRMETIP E2WiT 2, HEREYIER (1>
EESY—) BRETH-> THHOHEDNEET 2580
HO, FEEZET S, AEEREEZRBORVWESEIT%
KUWEFEFETIP &2K L, 25T )5~ =572
E O H o E 7B ticlopidine 72 & O AT REE L T
ADAMTSI13 HEHEMPERE I N DL AITIIERME X
1% TTP &2lid %,

« TTP %585 B O 5 i D H &
O1fiL /bR kA

M /NRELN 10 T3 /ul RN FEHEE TN 50, 1~3 75/
ul DIEFINZ <, AARNIZBIT S TTP OEF Tlddk
E13 175 /ul TH 5™,
QA& 1

T 7 R M v I P B MM U 0 % & LB AR I ER O B bk
WBICXABMTHS, NEF/OE L, #HTIE 8~
10 g/dl DIEFIN LN E SN DY, HAANTIE P RE
73g/dl LN, R RMERO I, BEEUIL
¥ >, LDH, MRFMERD LH, NTrr7OoE> o
7 EDB M RN SN 2 &, NOERET — A AR
BRIEMECTHIBIT 5, MICIRIMERDIBRER N2 <, K
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MZ 1% LA O #EE R MMERDNFEE S 2 Z LN TMA OF
BRATREINTNWDY 2, iRk E B E
T, TIP THRDRWI ENDH B0, EEHLT
ETIFWITFARN,
QB REpR

JRIBMSCREABIEDADBREDH DN S, MGV L
TFZUINERTHEFETHRL TH D, 720, MiF
2L7FZAI2mg/dl RETH B ENELY, ik
B2 BHE ST LHEEOREBRA2DOH G HUS 2%
b,
@FEEL

S7TCLAEDOMEN S 39CHEDEEAE TRD . 30%
FREES NG 729% ) DIEFITRD D EDWEND 5.,
OB AG HHRE IR

SHRZ EWEDHOMN S, HA%, Sl E DKk
£, AROE, B#HLANIVOT, VUi FRE R
EDOMRREER E, L ERPIHRT 25505 5,
FEIR DTS SR, SN EIT 572 EDNH WP 5 EE
N TH O, MFELETRINICERRTSZEDHE
W, BAADBETIZ79% OIEH TRD TSNP,
IR TIE 50 % FRES ™ OREFNIC LR RN & DR
bdH D,

5) $#ERIFSET

ADAMTS13 I 112 & 5 B 72 32 Wi L MEIME R S 1172
ZEicky, #EICHS ZEEZ3PNEEZSNDN,
DUTOLDBRENDENREENGFEET 2, £,
TMA ZZDIFRICK D S ND K DI D, BT
3R 3 ITRT D ICHRZE EWNINT 5 EHEZ 5N 5,
OB E 15 N EEEE B (disseminated intravascular

coagulation, DIC)

TTP JEHITIE PT, APTTIZIE® T, 747V 7,
yrFrOECRETFLEWI EAE L, FDP,
D-dimer l3BED FRICEEED T ENENY, DIC O
ke, 7470 2/7 4795 > EROEE MR T
HO, APTT EPTWNIEREL, 747U 7 2N T
N
QA I 1% FR 7 4iE fiE % #%  (hemolytic uremic syndrome,

HUS)

0157 72 E DEE #HFEPELE R (Shiga toxin produc-
ing E. coli, STEC) Y4 X % STEC-HUS I3, {HE#E%
% EEHEZEEERLEE EIA) 2EOKRBEORME %
MRT 2 HEDLHILPS (T2 R+ ) IgM Hifkrs
ET@Wid %, STECHUS LIS DERINE, JEHE! (atypi-
ca) HUS (aHUS) &IMEENTWwiz, &L Tld, aHUS
13 H W7ok C3 BH 7 & QMR -2 DA%
HIEOIZR>THBOY, HWRSETIEMAENENE
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TMA EFEENTW S,
(®HELLP Ji f &t

HELLP @R &0, R8RS £ B E S I -> T,
I (hemolysis), FFieflii 3% D L7 (elevated liver -
enzymes), [M/NMRJEEA (low Blatelets) % iR B Ll ds
BEETH D, W3, Sibai 5 OBWIHAE? 12X - TIT
bidn, TOHETIEITIP EOERNRETH 2,
ADAMTS13 {GPENE R L TWIUIXTTP 289 5%,
@ Evans fEf5HE

Evans fiE (B F 1 H T 602 PR VA i 2 i 1 S P i/ NVR
JE  (immune thrombocytopenia, ITP) % &#f9 5%
BT, EEI—LABETH B, ZL, BEI—LA
Btk Evans JEMERE B FEET 20, DX D RIEF D
M5 ADAMTSI3 {EEZE T TTP R TN TN 5,
® KM TMA

%I T N =T X, WERESREORBIEE, i
A e, BEHEL EOBNE, EIERBR STk
TTMAMWEIET 2 Z ENMEINTNS, HRIFHS
INTTE S TWRWA, ME N KRS ¥ 5 ERT
HHEEZLNTND,
®Z 0 fthd TMA

EMREEBEDT, BKRMWICTMAT® 20
ADAMTSI3 iGN E K L TR W TMANERET 5,
T2, WIS MEE D Z &S LIRS TTP &2k
INTWERDEENS,

6) AE

BRI TTP ORFE CTHEBEICFTMAEE > TWHD
M TH B, ML OBAOBENS T4 % B
LS8 EDWREND D=0, BRI TIP 255 7=
LA, TEBRE TR AERGET 2 Z &N
WETH S, ADAMTSI3 IETEDFERAVHHT 5 £ TIT
BIRTIIKAZET S0, TOMEEEZTICHES
IR T B ENDH 5, 202249 AIZHATH VWF Al
RAA KT 2 1A E MEE /7 0—FILPUE ca-
placizumab 2PERZ S NAY, ZiUIM/MEE VWE
E DA 2 EHEINCET 272 B EREF OEAITH
0, MAEZHLISNTHID T B EH5 TR KM% TTP
DECREZRDIE S ENMEEINEY,

DIFICAREB Wk S HERE (B D 2dd#kd
(K1,

A, 2k
a) IMHERHL (HELERE 1A)

FrEtmAEIMnYE (fresh frozen plasma, FFP) % &#aik &
LzmiEzc#iz 1 H 1EEH #1739 %5, FFP O &4,
BEEERELERE CLTOENXTHETRE) ©1~15
BEAVWTRIT 5, MEKWNAENTHLHEHEEL
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RERE OB iR h & h/MRE D |

J

J

ADAMTS13 & ADAMTS13 Ef% EEEEES
<10% =10% KBS HE(STEC)
| | B
A A EREER
’rgé? 4/521?‘ RMERFRY | | mamTTPSHE
Z Dfth
miENTESE ZRETMA
sa FRETTP HBRERMETTP TMA (aHUS**) ZOMOTMA STEC-HUS
FE—=R FFPEfiSE m¥E3zi MmigRE AEICHCT= AR KRR
RFAAF HisfkcofAS (Mm¥EZ@ESL)
HhFT5V X<
EoER

1 TMA OZ Mk &k

Aoy —EHTHoTH, ADAMTSIS Kid

FURBBTE DRI TTP NE(ET %o

IR HUS - B ZREAAE L TLIRLIZEH I N TV S,

T, 1) ADAMTSI3 @ #i 78, 2) ADAMTSI3 f >t E
% —@kZ, 3) ADAMTSI3 THIW T =721y ULVWFM
DOk, BENTHEINSY, Albumin TIZ 1) O%E
MHIFETERWED, BIRELTHEAL TR SR

W, 728, BABEAIC FFPMENTOND T ENH
%M, FFP Z @&k & U= mEscH & b3 L0 5 0

CRIRINS D T ENMEINTNSY,
fiE5R M 4 B (ml) =K 5 (kg) X 70 (ml/kg)
X (A=~ kZ Uy k/100)
IR g

FFP 50~75mi/kg Z &g & L C, 1 H 1[al# H,
BItAE 1 AZREE LT, m/IMREMNERL 1575/
pl i) LT 2 HiE CHEAGTT %,

PLRm S O [RIENA 3 | £ TITHIE S 1T
7%, 2018 4E 4 AN S LR OEIBRILEYS & FHk o i HE 58
B ORI EERTRE & 725 72,

b) BIERE AT O R¥EE HESRE 1B)

AT 04 RJOVAEE, SHEATOA ROnTnd
FHINTNSED, EE5MMENTWANITIHENC
2o TnanY, BEEREATOA REGIZE->T, |
CHIEDFEEMBINEEI NS, 2B, EEEORR
5, EERMEBERETRBREEETS. /2, #
B FH AL T 2 23% < DFEBI THH SN TN S EFITH
5DT, HHRE1ITL,
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Methyl prednisolone 1,000 mg

MAERHAFERERRIT 1 H 1 [EH) 2 B2 TR st d
%o

Mw) 3 HiEfkw, ZORAMEREAT O FEZ#H
Téoﬁ%i,m¢ﬁﬁ%MMMBBﬁEEEE§%

AT, BIBEEEATOA ROBMEEIZ DN TIIAME
TR ERPRIUIAETE L s W, A RIE IR D FETE S ICU
B EDRET, Mk d %8513 methyl pred-
nisolone 500 mg/H, 250 mg/H, 125mg/H % 2 AT
DL L, TO®REEERE AT O RN 30mg/HIZ
EHEL, TRzZZIHET 5, 3 HHEAHEZ T <ITH
ARiCE) 0 2 5% E 18, prednisolone 0.5~1 mg/kg/H
2L, TREBFITHRET 5.
cEABRATOAR (B

Prednisolone 1 mg/kg/H Mk

BT, /NGBS ADAMTS13 Mt 7 & #5517
5. 1mg/kg/H 7% 2 MR L, Z0% 0.5mg/kg/H
FTHEMEEICHET 2. TNUBEIZ1EMI &I
25~5mg fRED X — X TR ET 20, /NS
ADAMTSI13 1 > B B4 — i & ZE Il ET 5.
c) Caplacizumab (HEZEEE 1A)

Caplacizumab 13, Ifi/MRE VWE OFMEERIC K 510
BRI R 2 EZNICHET K0 THikTH 2", Mmifk
R ERIEREATOA REHEICOFA L, Wt OEES



ZEEMRABR TI/NMROIER L F TOMM %A EIZ 8
THZEMREETN TS, @ENTHE I/IARE
L7 VANE S TR T Al

- Caplacizumab &%

Caplacizumab 10 mg

FeHYIHE, MHEASH 15 281 £ TIZ 10 mg Z RN
BE5 L, MESHEZIC10mg 2K F%53 5, T0DHK,
I BE A HA S S T i AR A HARE T #2121 H 18] 10 mg
ZRTHEGT 5, MPERHETHED1IH1E 10mg %
30 HME N #4595, 30 H LA & ADAMTSI13 {1473
10% % B X 75 Wi &1, caplacizumab O fk#Hi 1338 N T
28 HIFWJBETd . 728, caplacizumab D% 5 BlIAIC
B3 L T ADAMTSI13 {&PE3E )8 2 iR 9 2 i BRI RE T
HBEM, WEEN10% U LETH B I EDHERINTIP N
BEINEZHETECHIIFETRETH S,

d) Rituximab (#E¥EHE 2B)

Rituximab I&, CD20Zxt9d %E /7 0—FIILHilAT
HO, KNDO B 2 /NERZEWS 9 Z & TADAMTS13 1
by —OEEENKIT S, HiAFIEFOIA < HH
SNTVDEATH ™, AARENTIIEA, &
FEF D AT & 725 TH O 2EH T O ISR
HTH DN, %BRETTP O2MEMIC, rituximab %5 %
ZELTHEWL BHRCQD.

« Rituximab %%

Rituximab 375 mg/m®

Rituximab ¢ G XD A > Ta—Ta U7 ar
GE#L, MERT, SHME, KBRIRMERE) REDH
BREWERMNEC D ENHHOT, AikdE it Ay
I > #%, acetaminophen) 45 L, BiEHK > 72T
WA GEEE FIF 5, FCH)EEEGRICIZIER D
TTH D, MESHEPHT 2 5S35 AT it
57 %,

EMIC 1 Bl E, &EF4 FE,

e) Pii/MREE (HESLE 2B)

/MR & VWF Z Fuis & U7z ifi/Mifnke 12 & - T TTP
MEIET D EM56, Pl/MMEEE TTP BRICERT
HELAREERD D, 1 FVTOTIN—T DK TII,
aspirin & dipyridamole Z 2T L 7256, BE
SOSPEZ BN 2N o 728, FEEROME G ST
W22, =L, A TOMREICE D HIEIRD RS
SNEEDWMEND D™, & 512, ticlopidine % clopi-
dogrel IZ& > THRMETIP WHRIET 2 Z ENWME SN
TWBZELD™Y, 25 A O TTP B #H
TIEEIFSNTWD, TDO7/D, aspirin D> EZ G N
/N 5 75/l W I 1 U 7= BRI TTP O F%E 7B
WWRBICHWS N T WS D, FRITHS N TIE R
W® F 7=, aspirin & caplacizumab O ff F V3 HY i E R
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ZIRTAFREMEDN D DT HERETH 5,
- P/ IREEESE (DRI A1)

Aspirin  81~100mg 1 H 18, N RIBREA
TO1 FIEET,
f) ZTOMDIERE

FRIMERE M IR B DR VWEFETIIANE/OE U fE
7.0 g/dl K52 BRI D00, DEENEET R
8.0g/dl Rz A& ET 57 (HHE 1A, 72B, /b
HR i L ZBGERI 72 I8 & B 5 A VGE R & 72 5708, &
NS O T BRI MARIE 2 T S B 2 iEB ik o %
FZORBEEZS5NDY (iR 1B),

F7z, BREZRME TTP TEAM O LA T KA
L, EEEEND D5EH1E, EEREOBEZ
B9 B, BRMEKRMETTP TH ADAMTS13 i M
WL TNWDDT, FEFEMEEFERICMEEHZERT 2,
B. #iaEl, FIETEG

Mg % 5 [BILL_EAT > THIM/NMREAD 5 77 /ul UL E
WZEE LB WES, &L <IE15 F/ul L EizhE L T
B M/ IMRED 5 J7 /ul RIS T L2BE121E, 1
BTN A T rituximab % 5- 2 & 9 5 (L2 E
1B, ZoHEIT, MmEEscHIC &5 ADAMTSI3 O
HIZKIE LT, ADAMTS13 1 > EESY —N ERLTW
% Z & (ADAMTSI13 inhibitor boosting) W FA =N %
DT, ADAMTS13 {5 &1 > bEY — AL RET S
TENLEEL WY, ADAMTSI3 it &1 > b ES —I,
TTP LWLz 5 17 HUNIE, RERZ#E T 1
R 1 (B E "] AE T d B Y, caplacizumab i Ff FH 1358
0T 438 [ # E v fE T &» 5. ADAMTS13 inhibitor
boosting DAL, MIELHED B TIX T 72N RNE S
NENT ENL N8, rituximab 153 O OF F 2V < HE
BIND, 728, TTP Ik T 5 rituximab OENEIH 5
M2/ ETOHMIZ10~14 HEITHH DT, ZDIH
® MBS DB IRIGEINE N,

a) Rituximab (#E5EE 1B)

B - HERBIT KT S rituximab (3 HE/E AL LL it B
INTR NN, ED Phase 2 iR IC K DIGEDRR & 24
DRI NTHO, BNTREER®H 2 Z &M
"I 5 (1Bik CQ2).,

Rituximab LASMZ N EE DG E RG], FRBICAEZ)
BGENH DN, EHNZHRAFHFTE 2DI1F TR
W, BkA G HEND B MNRENZ S DZELET 5,
b) Cyclophosphamide (32 2B) (ffBiE &%)

Cyclophosphamide 500 mg/body 1 H 1 [a], 2 KF [
THE, @EE 1 EOBE G, EERIEG 5§ o
nRetEH O,
¢) Vincristine (HESERE 2B) (fRBRE H54)

Vincristine 1 mg/body, 1 H 1[0 < D #RE 5,
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WHEIL 1 EOAEEE, EEEEL G 3k, BB
DRREMED D,
d) Cyclosporin (#£32F£ 2B) (fRE sk

Cyclosporin 4 mg/kg 1 H 2 [BIZ 51 TE H NAR %
5,

Cyclosporin D Il B ZfEZR L, ~ T 7 100~200
ng/mi FEE & HEFFT 5,

e) TOMMDIEE (IREEAL)

DIV P B A Y (3E 2% B 2C) Y, immunoglobulin &
Bk (SRR 20)% NEEEHI, FEFEIO TTP TR L
TEBEIN TV, rituximab 23 S5 Z &%
<720, BURTITBRI NN D B> Tnhb,
C. FfRY

HRM Lo 250, RIBTEEATOA R,
ADAMTSI3 IEMER X1 b EY — D@z Bzt s
TELRTREMICPIET 5, SAIIC KB 7R 3T
L7aWD, HIEDEBRMND 5O TRIEBERE TN
WZERE L, /MR E ADAMTSIS &R E2fTH 2 &
MEE LW, /M ENEFL L ZEMIHIcBNT
H, ADAMTSI3{ESENE WL, 1> eEY—2RD 5
BENDHTY, ERWIC ADAMTSIS &M 2NE R L T
WBERA > e EY — 2R 25813, BEIEENEN
ZEBHMEZINTWD Y, Z 070 Sl I ritux-
imab O F 5 NTTHNTW5D, %BEMETIP OE MR IC
ADAMTS13 IE 1Y 10% K2 F W L 72856, BRETH
IZ rituximab O 52 L TH R\ ((REREHN, %
7 CQ3).

7) BEEESHE

HEHH THEASN TS EEE M HER4ITRT,
BHHDS B 1HHTHHNTHHEI L E72 0, HE
HRIC K 2 ERBEHYMONR LS,

8) Fi&

TTP 13, EHBEOHEAILI0% L LT T 5O TT
BARROEBRTH > 20", MIETHNEA SN 80%
MBOEBERNESND K DTl o 000,
ADAMTS13 #E M 10% K DIEFNC BT 2 FERERFEL
T, M7 L7 FZ2EflE, > eES—2BU/ml LA
ERHEINTWSY, b, SN OmE 1 >
MZEXBEENMEER D20, O hORZ > Z2BE
THZENBETHZY, bORZ > NEE TR
PEMNEEON B LB IIRATLITEET 5,
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R4 HBRWETIP OEEEHHE

ADAMTS13 1 > E4— 2BU/ml B |
B RERE

e e R

DIEREE (PORZ > ER, ECG #£H¥%)
RS (RS

GRARH I 3K 7z 1

RIS

S

CHE) A1, M0
HIE  3mME
HEEE 1 R~2 1
BE O

® NS

V %XM TTP (Upshaw-Schulman syndrome,
USS)

1) BRMES

1950 AR & #7 4 VR B E #E & /MR & &
T BHRBOGEEDHS N T W7, 1960 4F I
Schulman 5% 13, #Hr2EVEHIA S HLEEIR < ifn /N A
Z 8T % 9 B ety U7zns, ASE Bl O R8I
R4 & O FFP ik TN mBIRIZkEd 5 2
ETH o 7=, 1978 4£171F Upshaw® A3 [F1 K 12 18 1 ifiL /N
PRk 2 0% 9 29 A MBI T FFP 801 & > THRIITHE
KNSET D EEME LT, TDE, DX DB
DIREMNIMF 7 ¢ 7 0% 7 F UK TICEED TSN
Upshaw-Schulman syndrome (USS) & @ & n/=mn",
T4 7 OxTF AT O RIZEOBREE SNz, LiE
USS O AIFRK TIIFR EA WS N2 <7R0, BHH
3¢ (chronic relapsing, CR) TTP® & WS HAMNE<
FERIND XD/ o7D, T DLAFRIE TTP MRk
ERREO HEEGET DI EEZBRICLTLE S 72,

—7, 1982 1 Moake 5*¥ 13 CRTTP O E AT IZ
ULVWFM T 5 S WS BHEARRE R 270, £
1997 4212 Furlan 513", CRTTP & Tld VWF Ul
% (VWF-CP, % ® ADAMTS13) {&MHENER L T D
ZEr@mE Lz, LD, 15O CRTTP BEFITIZER
HEEBERETIPONENEGENTWEI &, £
Furlan 5 @ VWF-CP & P RIEE T EEmMEOEED
IEH L S 7z, 2001 4F 7 B Kinoshita 513, 4
[ USS BHEMNT T, BFIIEHEER, BFEOmBIIE
TR T 2 2 & & HnE L USS 13w R mig s
HtER BRTHDHZEERLE. FE 10 A Levy
5137, FHEVETTP O 8% & K WEIT BT % positional
cloning T ADAMTSI3 BT ZRELZ. TDI &I



£ o T, USS Y ADAMTS13 #EfnFREICL > TRIET
BHHERMETIP & U TRk S #, USS OIM-FRILSER M
TIP EF—DBHDELTR#IND LD ITR>72. LA
%, AFRT 2 FEEED ADAMTS13 I 1% O 5 I E E: 255
FINEZEHHOY, BROERETTP BEDH
Rantnhs,

2) HEXETIP DERE

ADAMTS13 E 5 T2 %12 L D ADAMTS13 I )N
WU, ZEOHUNUE /MUK S 158 5
KEBTH S, BuERIHRAKETEEER (HTEER)
Thb.

3) &%
FeRVETTP O IEMERBEEIIARHTH 5, BRI TTP
CHRTHRDDIRNEEZSNTWERY, I3—Oy
INTOHEFHIA D 100 TAH 72D 05~4 N EDHE D
H2™, HEATOHEZTIZ 110 HAIC 1 AN EDIEND
D™, FEE 2022 FRETICHABENTRESI N %XR
M TTPIX 70 I TH %, HEHREAKEEELZR HHEER)
THHDT, BRIBFAKTHBDILTTH2H, EHNOD
70 Bl TIE B 29 B, 2o 41 B & PEIT S W ERN B
%, ZHIUIIEIRIFICHER M TTP &2 W S NS EHRNE
WwWeHEEZLN5,
F/r, FBIEBIICID 2DODHIKY 1 TICHBETE
;:)76)0
> FHFERER « e KV TTP OBt & LT, #
AR AR 2N EE T DT — LA
AR R D HEE BE TIHE T B Bl 2R
D 255~40%ICR 5N 5™, Z ORI
INI A FRD BN, 6T LB I /IMRER
575 /ul RIEIERT DT TN,
D%, RN S/NBIHORIIFE R ZE
P S BYLRE IR I 1 /IR A & 3 0 R T,
TS, LIZLIEITP t#EZB I
T, ERETIP EIELLZBianz
SEFNTIE, FFP O & Wik N f1H 31T
W5,

>ERAFERESR NV B DARR IC IR IR IR B 7 & D IR
Mo T /MR NI L, KM%
TIP L #ZWisn s, 72720, RAFIE
BN BN T H/NBHNT /MR VR
50N, ITP LB INTWDIER S H
b5, ZOLDITHRMETTP TldiEm it
ZIORENRES, RRZINTnhsH]
REEND 20, WEOBEIIIERT 5 &
TIP R S M2 2™, 7o, B
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TEDHEITIL 63 R THIO T TTP &2H
SNEARNOBRELH B,

4) 2k

M/ 2 588, ADAMTS13 &A% 1096 A 12K
TLTWSRERIT, ADAMTSI3 1 > b ESY —RIED
SEFNI SR TTP 2 5Ebn s, L, 1> eEESY—
BAEOHENINT L OAS TR, MR/ [F R R
TEDOHERR M O ADAMTS13 #A& TR & O#EHIN
WREIRIG AN D . MEEZWIITIE ADAMTS13 8 s T
MABETH S, e RMETIP BEHEOMBRIIANT OES
HRETHD I EMS, ADAMTSI3 G 30~50% %
RTHENL N,

BT REERBEL T, BEOBERIIKIEL 720 ITP
PHEIR THIE T S #hAE T ENE TMA, HELLP g 72 &
Nd %, FRKIETTP TIX, #IZ ADAMTSI3 i &
L TWDM, IEREMERHTIT MR D 75 & DFEIR 28
RO DT TN L Z2R#HT 5,

5) ADAMTS13 i&{nF

SR TTIP 0B BRI REaREEELE (HitE
fr) THV, ADAMTSI3 EEFEE IR EHEGHREE
EEAENTOEAKBRENRESN TN Y,
ADAMTSI13 B FEMT THE R TTP & HEE 2 S 7z
HAEN® 65 #Tld, FEEGERER L1HEEEGANT
DR 54 Bl TH > 7=,

6) A

FeRKVE TTPSEFI O oz, FFP o fAsa: Sk a9
ICRABE TR 5, BEERF O B2 FFP 87 2% B3
BlETHD, BN/ FFP O 5 HEIREMC L > TR
2%, I/NREDBIN R O E 72 & T, FFP O
B m B ERET 20BN 5,

- FFP #ivE (HE$2E 1B)

FFP 5~10 ml/kg % 2~3 i & & D #ilk 2SR BiIc17
ODNTWBDY, ERHBIE, £9 10 mi/kg Z ik
U THIREMHRBET S, ZOBIZIE, 7 LIVF— KRR
BOER EDORMER 2 RIKRICT 5720, FFP#24t R
F—DANENRNERDEDICEET S, /=, FFP
CEBT7 LIVE—MRIKISDTRIC, HeAy I oHR
BIBEREATOA1 RMMERIND ZENH DM, iR
BHRAARIT 72, ERR MRS TTP A1 RS
£ > Tl 10~15mi/kg ® FFP % 1~3 8 Z & 12175 &
EMHEREINTNDNY, EEEK THRICTHA NI
BT 5ICI3BNE <, R#RBands, =70, El
(73 I BLE E & T 59 % DI E 7R FFP O &I3BIR T
SN TIRZR N,
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K5 JeRVETTP EAEHE A

1 HE
MeRrs i B, WREZE R & OBRIREIR G R

2) HEE
EHH), TR EINTH R g (FFP) it
AVAY ANz

3) BHAE

BB CREBBISRS ATRE TR

7) EREENEE

fREHR THEA SN TWS e KMk TTP O &E B /34
%25 ITRT . IBEDED o WERELAIMI R O
RgLins,

8) EERAF
TIPREZFEFRTHNTEL T, HEERZROEIRE
DOBRE™, AV AMEREE, ERERBXO7ILI—
WA EMA SN TNDY, R IEIRICEEE L 7= TTP
FIEL, BEROATERBBICOEZREZELH5Z 5T
EDVHIBHL TW5, IEIRPICFEME 72 FFP &5 %
fTorh->HRA1E, BEBTRIZ50%12HKRAY,
ZORK E U THRBEERASCHEEREE R EAVURS
NTW3Y, MEIRINCIZIEEIREIC FFP 5.2 85 &
LI2WERITH > ThH, FEMIR FFP %50 AR[ R T
H 0 BRHAD I /IMRESS LDH & &EHICRIBET A X &%
BHEICT7+O0—F250LENH 5, 5ml/kg LD FFP
TEEE 2 AT 2 &, IIREFEICRREEZZ S
héSS)o

9) Fi&

FERMETTP 3 Y)ICZW L, FFPIZKZBRZITA
W, TRIIHEMRIFTHDEEASNS, HATIHA
SN2 70 BIFITIETHIN 10 Bl E SN TWD, TDD
5 5 FlIMEETHEAELTHD, BHEREFDELEZT
FidadlENTROKBEIIDENDEEZ LGNS, £
7z, BIEXRTITHAERND S OWMEILRNWA, e R1E
TTP T FFP #2512 & U ADAMTS13 [Rl fE iR 230 4= &
N7 E I FFP O RNEL 72 B /BN H 2 DT
ADAMTS13 1 > E EY —DE MR ENLETH %,
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Rituximab [ZB§ 3 3 clinical question (CQ) —&

IEFRARERE
> PubMed (National Library of Medicine) @ — X%
ETRHE
2022 42 1 A 7 HEF 5T PubMed 1288k = #1172 TTP I
B9 % STk #ld 13,015 #F, rituximab 2B 9 %5 ® D IF
2713400 E b o7z, TDODHME 10 FERITHEST N
TTP IZB9 5 rituximab O¥EFEFR L 335 thd > 7z, M
RIEFIAARTA 1, BRABRBHE, AT
T4 v L Ea— 8, fEHIHRE 151 HFTHo7z. —K
FAETHESNEHA RIA 2, BRHAR, A5
TA VI L EL—DmXDONEEEAL, %R TTP
129 % rituximab (2B % Sk &2 IR L 7z,

O 2 %H
%KM TTP D&M H#IC rituximab 1% 5
EWETEH

BERMETIP OS2 MHIC, rituximab %
BE#ZELTHR (HRE 2B) (RIREAMN)

§:5)|

BRI TTP OFIFE F 7= 1S EFE B O 2% 1 o FEvE
BFEY, METREREREAT O RTHb, &
PEIINT S % rituximab 13, [E B2 1E 54 TTP
HARTA20201CBNWT, EHTEICEETS
ZEMHEREINTVWD, BROT IV — LidBk
DFEEM S, 2T rituximab 20 % &, &
FU AT NBEREND ERESNTND T,

2009 4E, 2MEMI OGN B ERERE (N
R, BIBEEREATOA R) T rituximab OFH OF
2V D aimE, MAER L EEBR, STAR
trial 253HEI S N7z, KEONRIBIZEHERT DG B L
ZERTRRZZ T CTEMELZRBENRAB S N
MmN, WEBRENLERTIALNMEES THBNPIE
INTWDE, 20K, 7ORNI—)VEEBLTES
1] & @ ReSTAR #F 5% Gt 4 113 44) 2Mrd i, rit
uximab BEH TIEHRENME N ENHEI N TN
688)0

2011 4, 3E D Scully 5 13, AMEH 0% KMt
TTP 83 40 4126 LT, rituximab @i ¥ Phase
2itBraEFEELEY, ABt3 HLANIC rituximab O
¥5 2R L, 11375 mg/m® 2 1 [\, 4%
BT, Bad, MERHEREREATOA K&
Ml7z, BFERFIEANIIIVa> ha—)VEE (40
#) 57%1zx L, rituximab #5813 10% (B




M 27 » A (hofl)) KT L7z, 2B, rit
uximab $¢512 & D AR EHE L 7z,

2017 4E, W [E @ Chen 5 1%, &M o % K
TTPEHF 14 412, MPEZHERBLEATOA R
IC rituximab #¢ 52 6t L 72%”, Rituximab & 1 5]
375mg/m* &8 1 [6], 4EE#EG L, ERICED
FCIEL MmO EEIE 5 [ (R RfE), @
WRFREMIC 5 A (PRl 2FL &,

2019 4E, KE D Zwicker 513, 2 D% KM
TTP £23#% 19 &4 LT, A= (1[E 100 mg) @
rituximab D& 12 A6 L 725, HiEosREEL
T, REMM/ NGO ER & RIEERE, EBEY >
JNJE & AR TA R O rituximab THRESR & BT
x5 &L TW3, Rituximab 13 1 [H 100 mg % i 1
B, 48RS Lk, /MO OEE, BY 2/ ER
B DA, ADAMTSI3 & DEIEZ: E1F, Bk
BKTIERWNEEDEER G & &R THRANR
Mol

BB, ERMARLEMESTA RI1 22020128
WT, BRM TTP O#IF M AN i 5534 & fE
B AT 01 RIC rituximab 2B % Z & 2 H{iLs
LTWaY, 221 FICRERINLEE LT T2 A
TN ZBRABRICBWTD, 2o BE T
T5 U TIVFHEOHMEN TR S N,

2B, ENTIRAEICHT S rituximab DFIE
EREMITET 5T —FMMZ LW, DOl
KRB EN AL RTA > 25BI, EREICES
ERHMLTHRWVWE LR (EREE 2B).

O HRY, REIFREG
®KM TP OBEF - #:46IC rituximab
BREZHRETIH

BEMTTP OBEZR - 461 rituximab
BEE#ETS (HEE 1B)

[f&&1]

ERImAEIEmFERICXDTIPH A R 1 >
2020%, F—A RS T7EZ2—T 52 RO TMA
a2t o AMEE 20187 ITBWT, B - ¥k
Fzx U T rituximab MR I NTWD, 7P, %
KMETTP I3 Fm DR TH B0, BIE - iR
X9 % rituximab O HEAE AL HBEHBRITIREZINT
W2, KL FYA 2 EINZEED Phase 2 i B
WHEENTHD, EXAMUAILa> ba—)Lb kA
T, HREREMZHDONRFHMTH S, B, b

R R IMAK 64 (2023) : 6

TEMWH DN, M/MEDIEF{ET D2ETORME
APt HE % g A H 5,

2006 EIZZE[E D Scully 5 0NFHFE - HiBMED 25 £
DOEFITHLT, MELHERMBEEREAT O RIC
fil 2 T, rituximab 1 [A] 375 mg/m?® 8 1 [\ % 4 &
MG L 7", 25 A BENTEREMICRD, BE
EAEFETHETILA (FR{E), 234 T >
EES—INER LTz,

2012 #1277 5 > A TMA t > % — @ Froissart 5
13, FFE - HETE O 22 412 KT B rituximab O
Phase 2 ik Bt 5 2 5 % L 72°”, Rituximab (3 1 [6]
375 mg/m’ & 2 WRELLNIC4E#H 5 L=, BEA b
DAVay b a—)VEEE AT, f/MRED IEHE AL
THETORAENERL, 1ELNOBEREN NS
7z

2015 FF 2 H FF @ Clark 528, HF - #iBED
40 44 1 Kt 9 % rituximab @ Phase 2 i B & 17 -
7%, Rituximab 1% 1 [F] 375 mg/m® 28 1 [8], 438
MG Uz, WEFGN S 8% DOEEELNE
V&, HEWEHI 74% (14/19 44), BEFEHFI89% (16/18
%) THolz. Fiz, 1% 0% FRITHIEH
100%, ##iEH185% T > 7=,

2016 FEIZARF OFN 51X, JEAET BR A IEE
12K % Phase 2 ERIFERBRZITV, WXFHEEEL
TWa™, M4 5[4 O i /MR ERAS 50,000/ul
AW, £RIZADAMTSIS > EESY —=2
BU/mil Z#iRFI & ez Uiz, HHREI 7 £ 2R8I,
MEA L S BB R A 01 RIZ, rituximab % 1
Bl 375 mg/m®, M 1[E, 4 HEHRE LA, BB
B G-BMA N S 4EZIC,  fi/NRECAY 150,000/ ul
B AT=DIT33% (2/64), 100,000/ul % ¥ Z 7=
DL, 83% (B/64) THolz,

2016 4£12 7 T > A TMA t > % — ® Benhamou
513, #HEAMEDBRE 24 FAITHY 5 Phase 2 il Bpk
WaENELREY, ABE 14 HEANIT rituximab % 1
[6] 375 mg/m? % 2 W 5L, 15 HHD B U > /5K
BOEGE L TWBEE, rituximab 2B M5 L7z,
Rituximab O 5 R % LD LH5ic2H L <IE3
FENZHSLTH, ARG LEEA NIV +
O — )b B & X T, ADAMTSI3 & 1 o [\l 15,
ADAMTS13 1 > EEY —DIKF, 1FEZOBERER
[ YEVAVAV RS sl

B3 - HIB IS S rituximab VSR 2L HL g
BRI 2 Y, LD Phase 2 iBRIC K DIBEDE)
REREENDHRINTED, EBNTHREEAS H
5T EMLHERT D HERE 1B).

—455—




— R I ¥R —

O E R
% XM TTP O BRI ADAMTS13 ;&
HHNER LSS, rituximab 55 %2#ET 50

% XM TTP O BRI ADAMTS13 ;&
A 10% KB ICER LBE, BRPIC ritux-
imab D5 £HRIFLTHRY (GERE 2B) (R
BRAMN)

§:579)

MAERSHT L O /MR IEFEIEL TS, 3 E
WHEFET S, ERYOIM/NMEENLER T, BRE
TIPDO B Z 5 5 BmNEWHWEE T,
ADAMTSI13 I&E 12 10% R /25 S HFEY A7 0
W EMHISENT NS,

IR A2 E 1525 TTP A R -1 > 2020 1280
T, ADAMTS13 & P 232 8 U 7= S il 1o % L T,
rituximab DGR TN TN B, ZOBEE
L C, rituximab D& GIZ L 5B FEFE, EHETE
AEHHOIEENFIT SN TWS, b, EERMmE
1L 2d TTP 2% 5 1 K (Good practice state-
ment) 13, EMEH D ADAMTS13 i% 4 O HlE B E &
LT, mHD3 s AldEA, 3~1245HIE3»HZ
&, 12 7 HDBRIAE 1~2 mEHERL Tno™,

2012 4E, FE[E D Westwood 513, EEL 1540
BRETIP BEFHICHTHEZAMEMEEZRE L
7=%7, ADAMTS13 i ¥ 733 i L 72 B A 41 1T ritux-
imab @ PRI 5 21T o7z, 144 (93.3%) 23 #
ALANIZ ADAMTSI3 N ER L L, B
(FRE23 7 H) 114 (6.7%) 70 » AH#%ICH
RETIP ZH¥E LTz, 2B, 4 HDEEIIBNT,
ADAMTS13 #& £ 23K R U, rituximab @ f % 5 %
1oz,

2014 %, 75 > ATMA -t >4 —® Hie 513 385
#HOBRMETIP BEDS B, EfFEHIC ADAMTS13
TEPEAN 10% RIGITIK R U 72 BB 48 4 D% A A EHF
ZREEFHEELEZY., TD DB 30 47 rituximab
DG %EZ, 18408 %Z T Rhoiz, TORE,
17 7 A& (b3 fE) OFFHIL, rituximab #5612 X
0 0.57 [EI/4EN S 0 B/ L. iz, BH
FEAFE RN rituximab % 5-H THE T 5 Z &0
PRI N7z, Rituximab OFIEIE G5 3 7 HHIZ,
ADAMTSI13 7% £ 13 46% (IQR, 30~68%) T [RI{E
L7272, 9% (30%) 7\ rituximab @ F#% 5 & /5
ElT7z,

2018 4, 7T 2 ATMA > % —® Jestin 5 13,
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& R HH IS ADAMTS13 36 1% 7338 08 L 72 9E 1 92 41
K9 B rituximab D) T DA E Phase 2 ik B
EEFEERLREZY, EMIIT ADAMTSIS iGN 10%
ARWITILT U725 92 412, rituximab % 1 [6] 375
mg/m’ & FREHW TI~4EES Lz, Z0OH
R, HIEEIT033E/FENS 0 R/AFEITETL 7,
728, 3157 HHEOBEEMFFIZ, BEHED 7%
BT ADAMTS13 & P 23 FL HE A5 NI R 7= 7=
ADAMTSI13 {E N IEH AL L 72 BEZ D 49% 12BN T
ADAMTS13 iEEAME R L7273, rituximab O F#& 5
XD IFEAEDREFITRIEMENEE Lz, 728,
rituximab D 5ICK D, 85%NHFEEENM TS/,

2017 4E, FE[E D Westwood 5 I3 ADAMTSI13 {7
N 15% LU ITHE T U7z B 45 44, 76 {1 DFEFNIT
DT, rituximab O FFEFEEZIR & # A W Z I2HF
7t L 72", Rituximab O ik - A%, 1 (375
mg/m® 4 [8), (KX i & (200mg, 4 [\, [
(500 mg, 41[8) D 3 #E % ki L 7=, Rituximab O
Behic&k 0, 789% D EE T ADAMTSI3 i I 1E
WAL L=, B 15 A (hFRE) I2BNnT,
KHAREBED 3% (3/19 4, 158%) DHAFIFEL =,
BB, HIEEENS 175 A (hRfE) <, %
) rituximab OFE 5 22Tz, 2B, BHk5%E
W E U7 DIE, KA ERE 0.38 [\l /410 U EEHERE
0.17 [Bl/4E T & 1, rituximab |3 £Z % & (1 [9] 375
mg/m’, 4[E) OBRENLELNWEEALTVS,

BT ADAMTS13 151478 10 % R EF WS 5
E¥er ALINIC, BRMETTP SEHET 2D A7 N
B, HIEMHEERETRMT D2 ZENTES
N, —EROBENECEZIIBRBIEEGHTS
&, MERHEOY 27 (7 UIVF—KIR, IT5—F
IAE AR DEOHE) 72 EHH D, JER Z &I ritux-
imab ICX 2 HETFHZMFTL THRERWV GEREE
2B).

Z2E D COl (conflicts of interest) B/~ : IAAHER] ; R (7 R
NAP—72E) (B 7 ¢ bkl ath, RS TERLSSH, 7L
yoF 27y =<k att, PSR, FF VT
Lyt 7y —<Aath), Zitoe - KRWEE (3 7 10 %X
2tk 7L oA Ty —<iklsth), #iEE (5 7 o ks
th, RS TGRS, YL A Ty —<HAS), &
EEAE (PSR S, BER T » —< A ), =%
B PR (7Y ==y A ath, @ TEKRS), 2
REWESE - MEFEAFSEE (PAARISERR St YL oA T -
R EH, Y 7o ke, vy Y-k a, SR
T4 A0 Ty —<HREH, Yol Ty <A, ik
(ot B A, YL oA > T <A att, b T o B
Rath), N&IET  8iF Bt 2 2, SR TF R
WEZERR, werfen), EMHASH ; B (7 RNA P =72 &) (B



74 e, KBEEIERAE), @ (3 7 0 fhl&dt,
— AR B AR MR RAREAS) , FIHIEL  Frchdal, HAZ

W ;
LNy

WEE (U 7 o B, REES I EAKX R, CSL

N=Y IR, /RN T 4 A0 77—t Wt
BEEMRURAD), BrEEMe (PIVEEKRKAH), AKRBE &
ICHIE7R L, NILEE 5 SRR (A Rt , SREsift e
ONA DOVERS R, IR ZAEWHoe - LR IEE (R
HSEM), BHEIT ; fF RRath 1/ X, BRRASEXTF R
WESERr, werfen), AR TFIRILT ; RHCHERL, BRA &1 M

&

R (HARTFng oy 7kt >4 —), 7R

NAY— BRREH 1A, A Ay 7 AMAEA), i (7
N7 Lyy 7y —<HEAath), ek LA Ty —<K
Rath)

D

2)

3)

4)

5)

6)

7

8)

9

10)

11)

12)

X o

Moake JL. Thrombotic thrombocytopenic purpura: the sys-
temic clumping “plague”. Annu Rev Med. 2002; 53: 75-88.
Furlan M, Robles R, Galbusera M, et al. von Willebrand fac-
tor-cleaving protease in thrombotic thrombocytopenic purpu-
ra and the hemolytic-uremic syndrome. N Engl ] Med. 1998;
339: 1578-1584.

Tsai HM, Lian EC. Antibodies to von Willebrand factor-cleav-
ing protease in acute thrombotic thrombocytopenic purpura.
N Engl J Med. 1998; 339: 1585-1594.

George JN, Nester CM. Syndromes of thrombotic microan-
giopathy. N Engl ] Med. 2014; 371: 1847-1848.

Levy GG, Nichols WC, Lian EC, et al. Mutations in a member
of the ADAMTS gene family cause thrombotic thrombocyto-
penic purpura. Nature. 2001; 413: 488-494.

Kokame K, Matsumoto M, Soejima K, et al. Mutations and
common polymorphisms in ADAMTS13 gene responsible
for von Willebrand factor-cleaving protease activity. Proc
Natl Acad Sci U S A. 2002; 99: 11902-11907.

FRACHER, AT & 8, FOHZER, 13, a5 A BORIIE
[ R R [ L E I BT B A SR HE] TTP 27 )L —
7R il N AR A P SR B SR (TTP) &2 1 R 2017. K&
1. 2017; 58: 271-281.

Zheng X, Chung D, Takayama TK, Majerus EM, Sadler JE,
Fujikawa K. Structure of von Willebrand factor-cleaving pro-
tease (ADAMTS13), a metalloprotease involved in throm-
botic thrombocytopenic purpura. J Biol Chem. 2001; 276:
41059-41063.

Furlan M. Von Willebrand factor: molecular size and func-
tional activity. Ann Hematol. 1996; 72: 341-348.

Savage B, Saldivar E, Ruggeri ZM. Initiation of platelet adhe-
sion by arrest onto fibrinogen or translocation on von
Willebrand factor. Cell. 1996; 84: 289-297.

Furlan M, Robles R, Liammle B. Partial purification and char-
acterization of a protease from human plasma cleaving von
Willebrand factor to fragments produced by iz vivo proteoly-
sis. Blood. 1996; 87: 4223-4234.

Tsai HM. Physiologic cleavage of von Willebrand factor by a

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

R R IMAK 64 (2023) : 6

plasma protease is dependent on its conformation and re-
quires calcium ion. Blood. 1996; 87: 4235-4244.

Kokame K, Matsumoto M, Fujimura Y, Miyata T. VWF73, a
region from D1596 to R1668 of von Willebrand factor, pro-
vides a minimal substrate for ADAMTS-13. Blood. 2004;
103: 607-612.

Kokame K, Nobe Y, Kokubo Y, Okayama A, Miyata T.
FRETS-VWE73, a first fluorogenic substrate for ADAMTS13
assay. Br ] Haematol. 2005; 129: 93-100.

Kato S, Matsumoto M, Matsuyama T, Isonishi A, Hiura H,
Fujimura Y. Novel monoclonal antibody-based enzyme im-
munoassay for determining plasma levels of ADAMTS13 ac-
tivity. Transfusion. 2006; 46: 1444-1452.

Scheiflinger F, Knobl P, Trattner B, et al. Nonneutralizing
IgM and IgG antibodies to von Willebrand factor-cleaving
protease (ADAMTS-13) in a patient with thrombotic throm-
bocytopenic purpura. Blood. 2003; 102: 3241-3243.

Ferrari S, Scheiflinger F, Rieger M, et al. Prognostic value of
anti-ADAMTS 13 antibody features (Ig isotype, titer, and in-
hibitory effect) in a cohort of 35 adult French patients un-
dergoing a first episode of thrombotic microangiopathy with
undetectable ADAMTS 13 activity. Blood. 2007; 109: 2815-
2822.

Kasper CK, Pool JG. Letter: Measurement of mild factor VIII
inhibitors in Bethesda units. Thromb Diath Haemorrh. 1975;
34: 875-876.

Kremer Hovinga JA, Vesely SK, Terrell DR, Limmle B,
George JN. Survival and relapse in patients with thrombotic
thrombocytopenic purpura. Blood. 2010; 115: 1500-1511;
quiz 1662.

Matsumoto M, Bennett CL, Isonishi A, et al. Acquired idio-
pathic ADAMTSI13 activity deficient thrombotic thrombocy-
topenic purpura in a population from Japan. PLoS One. 2012;
7:€33029.

Coppo P, Schwarzinger M, Buffet M, et al. Predictive fea-
tures of severe acquired ADAMTS13 deficiency in idiopathic
thrombotic microangiopathies: the French TMA reference
center experience. PLoS One. 2010; 5: e10208.

Bendapudi PK, Hurwitz S, Fry A, et al. Derivation and exter-
nal validation of the PLASMIC score for rapid assessment of
adults with thrombotic microangiopathies: a cohort study.
Lancet Haematol. 2017; 4: e157-e164.

Zheng XL, Vesely SK, Cataland SR, et al. ISTH guidelines for
the diagnosis of thrombotic thrombocytopenic purpura. J
Thromb Haemost. 2020; 18: 2486-2495.

Moschcowitz E. Hyaline Thrombosis of the terminal arteri-
oles and capillaries: a hitherto undescribed disease. Proc N
Y Pathol Soc. 1924; 24: 21-24.

Amorosi EL, Ultmann JE. Thrombotic thrombocytopenic
purpura: report of 16 cases and review of the literature.
Medicine. 1966; 45: 139-159.

Rock GA, Shumak KH, Buskard NA, et al; Canadian aphere-

—457—



— B K I

27)

28)

29)

30)

31

32)

33)

34)

35)

36)

37)

38)

ik —

sis study group. Comparison of plasma exchange with plas-
ma infusion in the treatment of thrombotic thrombocytope-
nic purpura. N Engl ] Med. 1991; 325: 393-397.

Singer K, Bornstein FP, Wile SA. Thrombotic thrombocyto-
penic purpura; hemorrhagic diathesis with generalized plate-
let thromboses. Blood. 1947; 2: 542-554.

Moake JL, Rudy CK, Troll JH, et al. Unusually large plasma
factor VIII: von Willebrand factor multimers in chronic re-
lapsing thrombotic thrombocytopenic purpura. N Engl J
Med. 1982; 307: 1432-1435.

Asada Y, Sumiyoshi A, Hayashi T, Suzumiya J, Kaketani K.
Immunohistochemistry of vascular lesion in thrombotic
thrombocytopenic purpura, with special reference to factor
VIII related antigen. Thromb Res. 1985; 38: 469-479.
Veyradier A, Obert B, Houllier A, Meyer D, Girma JP.
Specific von Willebrand factor-cleaving protease in throm-
botic microangiopathies: a study of 111 cases. Blood. 2001;
98: 1765-1772.

Vesely SK, George JN, Limmle B, et al. ADAMTS13 activity
in thrombotic thrombocytopenic purpura-hemolytic uremic
syndrome: relation to presenting features and clinical out-
comes in a prospective cohort of 142 patients. Blood. 2003;
102: 60-68.

Matsumoto M, Yagi H, Ishizashi H, Wada H, Fujimura Y. The
Japanese experience with thrombotic thrombocytopenic pur-
pura-hemolytic uremic syndrome. Semin Hematol. 2004; 41:
68-74.

Scully M, Cataland S, Coppo P, et al. Consensus on the stan-
dardization of terminology in thrombotic thrombocytopenic
purpura and related thrombotic microangiopathies. J
Thromb Haemost. 2017; 15: 312-322.

Terrell DR, Williams LA, Vesely SK, Limmle B, Hovinga JA,
George JN. The incidence of thrombotic thrombocytopenic
purpura-hemolytic uremic syndrome: all patients, idiopathic
patients, and patients with severe ADAMTS-13 deficiency. J
Thromb Haemost. 2005; 3: 1432-1436.

Scully M, Yarranton H, Liesner R, et al. Regional UK TTP
registry: correlation with laboratory ADAMTS 13 analysis
and clinical features. Br ] Haematol. 2008; 142: 819-826.
Zheng XL, Kaufman RM, Goodnough LT, Sadler JE. Effect of
plasma exchange on plasma ADAMTS13 metalloprotease ac-
tivity, inhibitor level, and clinical outcome in patients with id-
iopathic and nonidiopathic thrombotic thrombocytopenic
purpura. Blood. 2004; 103: 4043-4049.

Coppo P, Bengoufa D, Veyradier A, et al. Severe ADAMTS13
deficiency in adult idiopathic thrombotic microangiopathies
defines a subset of patients characterized by various autoim-
mune manifestations, lower platelet count, and mild renal in-
volvement. Medicine (Baltimore). 2004; 83: 233-244.

Scully M, Hunt BJ, Benjamin S, et al. Guidelines on the diag-
nosis and management of thrombotic thrombocytopenic pur-

pura and other thrombotic microangiopathies. Br ]

—458—

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

Haematol. 2012; 158: 323-335.

Zini G, d'Onofrio G, Briggs C, et al. ICSH recommendations
for identification, diagnostic value, and quantitation of
schistocytes. Int ] Lab Hematol. 2012; 34: 107-116.

Sakai K, Wada H, Nakatsuka Y, Kubo M, Hayakawa M,
Matsumoto M. Characteristics behaviors of coagulation and
fibrinolysis markers in acquired thrombotic thrombocytope-
nic purpura. J Intensive Care Med. 2021; 36: 436-442.

Kato H, Nangaku M, Hataya H, et al. Clinical guides for atyp-
ical hemolytic uremic syndrome in Japan. Clin Exp Nephrol.
2016; 20: 536-543.

Sibai BM, Ramadan MK, Usta I, Salama M, Mercer BM,
Friedman SA. Maternal morbidity and mortality in 442 preg-
nancies with hemolysis, elevated liver enzymes, and low
platelets (HELLP syndrome). Am J Obstet Gynecol. 1993;
169: 1000-1006.

Pereira A, Mazzara R, Monteagudo J, et al. Thrombotic
thrombocytopenic purpura/hemolytic uremic syndrome: a
multivariate analysis of factors predicting the response to
plasma exchange. Ann Hematol. 1995; 70: 319-323.
Miyakawa Y, Imada K, Ichikawa S, et al. The efficacy and
safety of caplacizumab in Japanese patients with immune-me-
diated thrombotic thrombocytopenic purpura: an open-label
phase 2/3 study. Int ] Hematol. 2023; 117: 366-377.

Peyvandi F, Cataland S, Scully M, et al. Caplacizumab pre-
vents refractoriness and mortality in acquired thrombotic
thrombocytopenic purpura: integrated analysis. Blood Adv.
2021; 5: 2137-2141.

Balduini CL, Gugliotta L, Luppi M, et al. High versus stan-
dard dose methylprednisolone in the acute phase of idiopath-
ic thrombotic thrombocytopenic purpura: a randomized
study. Ann Hematol. 2010; 89: 591-596.

Peyvandi F, Scully M, Kremer Hovinga JA, et al. Caplacizumab
for acquired thrombotic thrombocytopenic purpura. N Engl J
Med. 2016; 374: 511-522.

Scully M, Cataland SR, Peyvandi F, et al. Caplacizumab treat-
ment for acquired thrombotic thrombocytopenic purpura. N
Engl ] Med. 2019; 380: 335-346.

Scully M, McDonald V, Cavenagh ], et al. A phase 2 study of
the safety and efficacy of rituximab with plasma exchange in
acute acquired thrombotic thrombocytopenic purpura. Blood.
2011; 118: 1746-1753.

Froissart A, Buffet M, Veyradier A, et al. Efficacy and safety
of first-line rituximab in severe, acquired thrombotic throm-
bocytopenic purpura with a suboptimal response to plasma
exchange. Experience of the French thrombotic microan-
giopathies reference center. Crit Care Med. 2012; 40: 104-
111.

Miyakawa Y, Imada K, Ichinohe T, et al. Efficacy and safety
of rituximab in Japanese patients with acquired thrombotic
thrombocytopenic purpura refractory to conventional thera-
py. Int ] Hematol. 2016; 104 228-235.



52)

53)

54)

55)

56)

57)

58)

59)

60)

61)

62)

63)

64)

Bobbio-Pallavicini E, Gugliotta L, Centurioni R, et al. Antiplatelet
agents in thrombotic thrombocytopenic purpura (TTP). Results
of a randomized multicenter trial by the Italian cooperative
group for TTP. Haematologica. 1997; 82: 429-435.

Rosove MH, Ho WG, Goldfinger D. Ineffectiveness of aspirin
and dipyridamole in the treatment of thrombotic thrombocy-
topenic purpura. Ann Intern Med. 1982; 96: 27-33.

Bennett CL, Connors JM, Carwile JM, et al. Thrombotic
thrombocytopenic purpura associated with clopidogrel. N
Engl J Med. 2000; 342: 1773-1777.

Bennett CL, Weinberg PD, Rozenberg-Ben-Dror K, Yarnold
PR, Kwaan HC, Green D. Thrombotic thrombocytopenic
purpura associated with ticlopidine. A review of 60 cases.
Ann Intern Med. 1998; 128: 541-544.

Holst LB, Haase N, Wetterslev ], et al. Lower versus higher
hemoglobin threshold for transfusion in septic shock. N
Engl ] Med. 2014; 371: 1381-1391.

Hébert PC, Wells G, Blajchman MA, et al. A multicenter, ran-
domized, controlled clinical trial of transfusion requirements
in critical care. Transfusion Requirements in critical care in-
vestigators, Canadian critical care trials group. N Engl J
Med. 1999; 340: 409-417.

Benhamou Y, Baudel JL, Wynckel A, et al. Are platelet trans-
fusions harmful in acquired thrombotic thrombocytopenic
purpura at the acute phase? Experience of the French throm-
botic microangiopathies reference center. Am J Hematol.
2015; 90: E127-E129.

Kumar A, Mhaskar R, Grossman BJ, et al. Platelet transfu-
sion: a systematic review of the clinical evidence. Transfusion.
2015; 55: 1116-1127; quiz 1115.

Isonishi A, Bennett CL, Plaimauer B, Scheiflinger F, Matsumoto
M, Fujimura Y. Poor responder to plasma exchange therapy
in acquired thrombotic thrombocytopenic purpura is associ-
ated with ADAMTS13 inhibitor boosting: visualization of an
ADAMTSI13 inhibitor complex and its proteolytic clearance
from plasma. Transfusion. 2015; 55: 2321-2330.

Beloncle F, Buffet M, Coindre JP, et al. Splenectomy and/or
cyclophosphamide as salvage therapies in thrombotic throm-
bocytopenic purpura: the French TMA reference center ex-
perience. Transfusion. 2012; 52: 2436-2444.

Ziman A, Mitri M, Klapper E, Pepkowitz SH, Goldfinger D.
Combination vincristine and plasma exchange as initial ther-
apy in patients with thrombotic thrombocytopenic purpura:
one institution’s experience and review of the literature.
Transfusion. 2005; 45: 41-49.

Nosari A, Redaelli R, Caimi TM, Mostarda G, Morra E.
Cyclosporine therapy in refractory/relapsed patients with
thrombotic thrombocytopenic purpura. Am ] Hematol. 2009;
84:313-314.

Kappers-Klunne MC, Wijermans P, Fijnheer R, et al. Splenectomy
for the treatment of thrombotic thrombocytopenic purpura.
Br J Haematol. 2005; 130: 768-776.

65)

66)

67)

68)

69)

70)

71)

72)

73)

74)

75)

76)

77)

78)

R R IMAK 64 (2023) : 6

Kawano N, Yokota-Ikeda N, Yoshida S, et al. Therapeutic mo-
dality of 11 patients with TTP in a single institution in
Miyazaki from 2000 to 2011. Intern Med. 2013; 52: 1883-
1891.

Peyvandi F, Lavoretano S, Palla R, et al. ADAMTS13 and an-
ti-ADAMTSI13 antibodies as markers for recurrence of ac-
quired thrombotic thrombocytopenic purpura during remis-
sion. Haematologica. 2008; 93: 232-239.

Dacie JV, Mollison PL, Richardson N, Selwyn JG, Shapiro L.
Atypical congenital haemolytic anaemia. Q J] Med. 1953; 22:
79-98.

Schulman I, Pierce M, Lukens A, Currimbhoy Z. Studies on
thrombopoiesis. I. A factor in normal human plasma required
for platelet production; chronic thrombocytopenia due to its
deficiency. Blood. 1960; 16: 943-957.

Upshaw JD Jr. Congenital deficiency of a factor in normal
plasma that reverses microangiopathic hemolysis and throm-
bocytopenia. N Engl ] Med. 1978; 298: 1350-1352.

Rennard S, Abe S. Decreased cold-insoluble globulin in con-
genital thrombocytopenia (Upshaw-Schulman syndrome).
N Engl ] Med. 1979; 300: 368.

Furlan M, Robles R, Solenthaler M, Wassmer M, Sandoz P,
Limmle B. Deficient activity of von Willebrand factor-cleav-
ing protease in chronic relapsing thrombotic thrombocytope-
nic purpura. Blood. 1997; 89: 3097-3103.

Kinoshita S, Yoshioka A, Park YD, et al. Upshaw-Schulman
syndrome revisited: a concept of congenital thrombotic
thrombocytopenic purpura. Int ] Hematol. 2001; 74: 101-108.
Sadler JE. What's new in the diagnosis and pathophysiology
of thrombotic thrombocytopenic purpura. Hematology Am
Soc Hematol Educ Program. 2015; 2015: 631-636.

Mansouri Taleghani M, von Krogh AS, Fujimura Y, et al.
Hereditary thrombotic thrombocytopenic purpura and the
hereditary TTP registry. Hamostaseologie. 2013; 33: 138-
143.

Kokame K, Kokubo Y, Miyata T. Polymorphisms and muta-
tions of ADAMTSI13 in the Japanese population and estima-
tion of the number of patients with Upshaw-Schulman syn-
drome. J Thromb Haemost. 2011; 9: 1654-1656.

Fujimura Y, Kokame K, Yagi H, Isonishi A, Matsumoto M,
Miyata T. Hereditary Deficiency of ADAMTSI13 activity:
Upshaw-Schulman syndrome. In: Rodgers GM, ed. ADAMTS13.
Switzerland, Springer; 2015; 73-90.

Fujimura Y, Limmle B, Tanabe S, et al. Patent ductus arteri-
osus generates neonatal hemolytic jaundice with thrombocy-
topenia in Upshaw-Schulman syndrome. Blood Adv. 2019; 3:
3191-3195.

Fujimura Y, Matsumoto M, Kokame K, et al. Pregnancy-
induced thrombocytopenia and TTP, and the risk of fetal
death, in Upshaw-Schulman syndrome: a series of 15 preg-
nancies in 9 genotyped patients. Br J] Haematol. 2009; 144:
742-754.

—459—



— B K I

79)

80)

81)

82)

83)

84)

85)

86)

87)

88)

89)

90)

ik —

Taguchi F, Yagi H, Matsumoto M, et al. The homozygous
p.C1024R- ADAMTSI13 gene mutation links to a late-onset
phenotype of Upshaw-Schulman syndrome in Japan. Thromb
Haemost. 2012; 107: 1003-1005.

Matsumoto M, Kokame K, Soejima K, et al. Molecular char-
acterization of ADAMTS13 gene mutations in Japanese pa-
tients with Upshaw-Schulman syndrome. Blood. 2004; 103:
1305-1310.

Fujimura Y, Matsumoto M, Isonishi A, et al. Natural history
of Upshaw-Schulman syndrome based on ADAMTS13 gene
analysis in Japan. ] Thromb Haemost. 2011; 9 Suppl 1: 283-
301.

Zheng XL, Vesely SK, Cataland SR, et al. ISTH guidelines for
treatment of thrombotic thrombocytopenic purpura. J
Thromb Haemost. 2020; 18: 2496-2502.

Sakai K, Fujimura Y, Miyata T, et al. Current prophylactic
plasma infusion protocols do not adequately prevent long-
term cumulative organ damage in the Japanese congenital
thrombotic thrombocytopenic purpura cohort. Br ] Haematol.
2021; 194: 444-452.

Kremer Hovinga JA, George JN. Hereditary thrombotic
thrombocytopenic purpura. N Engl J] Med. 2019; 381: 1653-
1662.

Sakai K, Fujimura Y, Nagata Y, et al. Success and limitations
of plasma treatment in pregnant women with congenital
thrombotic thrombocytopenic purpura. ] Thromb Haemost.
2020; 18: 2929-2941.

Scully M, Thomas M, Underwood M, et al. Thrombotic
thrombocytopenic purpura and pregnancy: presentation,
management, and subsequent pregnancy outcomes. Blood.
2014; 124: 211-219.

Chen H, Fu A, Wang J, et al. Rituximab as first-line treatment
for acquired thrombotic thrombocytopenic purpura. J Int
Med Res. 2017; 45: 1253-1260.

Uhl L, Kiss JE, Malynn E, Terrell DR, Vesely SK, George JN.
Rituximab for thrombotic thrombocytopenic purpura: les-
sons from the STAR trial. Transfusion. 2017; 57: 2532-2538.
Zwicker JI, Muia J, Dolatshahi L, et al. Adjuvant low-dose rit-
uximab and plasma exchange for acquired TTP. Blood. 2019;
134: 1106-1109.

Coppo P, Bubenheim M, Azoulay E, et al. A regimen with ca-
placizumab, immunosuppression, and plasma exchange pre-
vents unfavorable outcomes in immune-mediated TTP.

—460—

91)

92)

93)

94)

95)

96)

97)

98)

99)

Blood. 2021; 137: 733-742.

Dutt T, Shaw R]J, Stubbs M, et al. Real-world experience with
caplacizumab in the management of acute TTP. Blood. 2021;
137: 1731-1740.

Fox LC, Cohney SJ, Kausman JY, et al. Consensus opinion
on diagnosis and management of thrombotic microangiopa-
thy in Australia and New Zealand. Nephrology (Carlton).
2018; 23: 507-517.

Scully M, Cohen H, Cavenagh J, et al. Remission in acute re-
fractory and relapsing thrombotic thrombocytopenic purpura
following rituximab is associated with a reduction in IgG an-
tibodies to ADAMTS-13. Br ] Haematol. 2007; 136: 451-461.
Clark WF, Rock G, Barth D, et al. A phase-Il sequential
case-series study of all patients presenting to four plasma ex-
change centres with presumed relapsed/refractory throm-
botic thrombocytopenic purpura treated with rituximab. Br J
Haematol. 2015; 170: 208-217.

Benhamou Y, Paintaud G, Azoulay E, et al. Efficacy of a rit-
uximab regimen based on B cell depletion in thrombotic
thrombocytopenic purpura with suboptimal response to stan-
dard treatment: results of a phase II, multicenter noncompar-
ative study. Am J Hematol. 2016; 91: 1246-1251.

Zheng XL, Vesely SK, Cataland SR, et al. Good practice state-
ments (GPS) for the clinical care of patients with thrombot-
ic thrombocytopenic purpura. ] Thromb Haemost. 2020; 18:
2503-2512.

Westwood JP, Webster H, McGuckin S, McDonald V, Machin
SJ, Scully M. Rituximab for thrombotic thrombocytopenic
purpura: benefit of early administration during acute epi-
sodes and use of prophylaxis to prevent relapse. ] Thromb
Haemost. 2013; 11: 481-490.

Hie M, Gay ], Galicier L, et al. Preemptive rituximab infu-
sions after remission efficiently prevent relapses in acquired
thrombotic thrombocytopenic purpura. Blood. 2014; 124:
204-210.

Jestin M, Benhamou Y, Schelpe AS, et al. Preemptive ritux-
imab prevents long-term relapses in immune-mediated
thrombotic thrombocytopenic purpura. Blood. 2018; 132:
2143-2153.

100) Westwood JP, Thomas M, Alwan F, et al. Rituximab prophy-

laxis to prevent thrombotic thrombocytopenic purpura re-
lapse: outcome and evaluation of dosing regimens. Blood
Adv. 2017; 1: 1159-1166.



