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1. BEBORKWE - E&

HARRMEEIMIL, KM TOFT X TOMERORBD QRLIMERED) & &8O /MiaEEOK T (K-8
EHRE LT - oDEBRETH D, BEEIIZZINSOBREFT R 2R TEBIIERZL HD72D, ToHHn
S AEEN LM OREEZRINT I LI THIO THARBMEM EZHTEZ N TE S,
AROARBEL BB FEIE % R IR ORI N S i B9 WS s a2 R i1 b L 72 fRRE )
EWwHZEnRTE D,

2. DWrEHE

DHETITFR 14 (2002) FREEICREAE TR A 2e B B S EHG MR B IR 70336 TR MEE M
PR 2 AN SCHE) 12K > CUGET SN2 W R EN R ERBORBEICHNW O N TE 1, PRk 23

(2011) “F 1 HRIBEZ X » TRRE SN UGTR2Wi R ER 2R 1 1TRT,

ERERIZIE~E 7 7 B A0g/dl, 4FHER, 500/ 1 1, M/MR<S 5/ ul @ 3THEHD 5 H Sl B4
7= L, BRMEEROSAICORFAERBHEM E BTSN TnE Y, 2THHZ T 224548 ThH
HE XM D 2 5 AT D, BCK T, EREOZWIHEL - S 97, BHICREEE 25RO 2
ERIgMF11E idiopathic cytopenia of undetermined significance (ICUS) I/ SEH S LA H B 2,
MR D72 8012 ICUS LW SN DB D 5 B BHEMIRIMET LT aHI0% <id, BARREME
2 & [ CRE R A Fi o CW D AIERMENR B D Y, Fiz, BANTM/ D 721 258D, T D% FAR
BEMtEmicERT 6L Y,
®1. BETEMHEMOZEEAE (AL 28 FEHRET)

HRARPTRL & LT, ", Hilfm, & SIEAZRBD D,

FO3HEEDY B, bl &b “o%fHizd,
O~EZu B BE ; 10, 0g/dl K @UHER ; 1,500/ 1 1 K @M/ 5 10 5/ 1 1 K

PLILERIBAD DJRIK & 72 D MO EETRBO 220, PLILEREAD 2 723 2 L DL WO REITIE, Alm, B
BT RE R, B BRAEE, BIEMER AT 7 0 U JRE, ERFERMER M, moaiss, By o,
SRV BEIE, PBRRETIEE (TFREZS, PINRIETCEERE /2 &), @M 7~ b—7 A MERERERERE, /&
QUERENETEND,

LUT ORAFT A DOIUE2 W O FEEA -,

1) MR IMERSC A AL/ IMREI A OB NS 72,

2) BEEFERFTR (Zay MERZET) 1%, EEM CITA—MROBL NG 5, FERERTIZ, FRIERA
WX > TUIEZMIOBAD B3 7202 &b d 503, BEZEITED LTn5, MIEBEEL TWALHEE. R
FERITIT UIE IR R B 503, FERIERO BRI T,

3) BB R CEMAEESORD N H 5,

4) MESED LF7 & RfafgkiEatenK TRd 5,

5) MafEME(AR MRT T MRk O & RIS O ME R FT RN H 5,

6) REMEEMMORRIEREOMERSRHE S,

DEICBE LTI, 1., 2. Lo THAEARRMEAMZEV, 3. ICLo THOEREZRIIL, 4. 12X-T
PWiE S HICHEER DO LT D, BAERREAMOBWNIEARWICHBERORRINC LD, 2720, FEEIES]
TITEHAALIC LIE ISR E DA DL D 72D, 2FEK - BRIREEEER O B INOYL R 5 23 22\ Vig B F4 T AR
SEMERE & OERNNIIREECH D, Z DT DIREFEHIRBIE U CTRET D2 LEN S L, EREICED (R
FEMHIPRIEN & E0FT V) BEIR RN E O D OYIEICH AR TR & 2 RAFT R L LT, PNHRLUMER - HLA
7 A1 T VVRKMEROEEM, ME ke AR F &M (320 ng/ml) 72 ERH 5,
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3. JREISHR 1. SR

RN &> TEPHRRML BRI T BND (R2), KK L. Fanconi il ,
MOFAERBMEND S b b - & b EENE O Fanconi & § ‘ggﬂﬁt congenita
M Td 5, Fanconi &IMITH YO RL OB EE T, & .
RERIZI 2 TEKSRORTE, KRR, HWIREREAL2R E0F 1. wxu
EEhr e +5, £, BHEREEZSHF LTV, BHFIT 14 1. Wb CRegsk)
7% CLT LI ERISME 2 F8E T 2 28, I I 30 43 X CRIE 2. Tk
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NS K OER A O BEAER BRI T Fanconi #1452 o
d. $THR
3. AR

a. fF2¢ BT AR R AR I
b. FAEAR B I -PNH JiE R



BAARAEMANZROSET A R
T DO 2 L TR MLEND D Y,
% RKMEOBAR BMHE M ITRER R ORI (—
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DR L SN TW5, FAERRME M & o R
INETIZHE SN TWDLIRA, b2 mE %3 3.
AR T VRO L L CTHFRICHE > TRIET
DRF 2B EA RN B M & BIEE R ~E 2 e
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WZEES b (AR B M-PNH SEMRE) 2 0E &
NTWBEN, EEREOREIZZ D ORERIEIC L D H
ERBMEEMLEFR U Th A,

R PE AR BRI, LI ERISD 28 A0a 1
ITLizEEz N2 L BARBREEM L2
Wr i 2 F TSI ERB D B3 d - < VT LT &
ZHNDEBHRNCT AN TE S, AT
G ER, IR, MR IILER O PR 2 B 2R BN A
DERETHY | BEITITITZ2CNENfE LT\,
ZORER, FEACH MR BN B HEIEE S &,
MCV IZIEH CTH D Z ENLu,

— . B TITEITRER CTH S O A M E
ETHo THIERNZ L, R EREIT LB R 7=
NTWD, A ERBA SO 1 DR 12 Hh T /MR
WD OFEEE DR < . MOV (3@ il 2 9, BRI

HAHNIEMBEIEEL TWALER, ZOEATHE
BERIZHN 2B LTS, 29B5 - B
O MAEIR TRIET D0, BIERO F THRPZ TH
RENsZ 0%, BEEHAT—T 4 £ TORFIMRKER
4, HEIEFEEYE

FAREMER M

£3. BETRMBMORREEARY 5 HEH|Y

FAEDE VA= N
—)L

AR T 2R

R= Y

ThIHA TV
Y o~wFIHK 4 A

NR=v 73
PURIESR T VTR

A RAET >

DA = /4

F Xt

v a Xl A
HUROHIR Tr= kA

NN
AR ARZE FAT T
[P Rer S T ) FTV
R 1 BRI 3K VA=Y, % a=Pa N
P~V 73K VA=2=5

®4 BEFRMEOORREAY S HLEMEY

~uPy

HHE R & & e Bl

suan7=x)—N (BHEH)

it
AFLUFFAXL AR 7283 (BERA

NEbOD (RERT—4),

FEIEEIC L > TPROGETHPRE SRR 5700, M OREIZE > TH

JEREZHET HHERD D, Rk 10 FEOUER ., DNETIHKREE, #EiE, OEE, PEE, 1)
SED 5 BEBEICEIELE N /3T b TV D (K D), EHEEMIZIX Camitta OB "BHNHNTWD, 4
FEREEAY 200/ 1 1 RO EIERRYYECH MDD U 2 7 BNE W=D EIER (very severe form) &
MEZn TW5, s EEM o P T, BkiEk 2 v = —Fli% K 1 (granulocyte colony-stimulating factor,
G-CSF) i U CHFRERN H D FEEH 2 BB & . G-CSF &E5IZFE o 7= < a9, FEENTITE HER
20D TEFER] BFET D 7,

x5 BATRMEMOEEREE (FL 16 FEEIE)

stage 1 BE TROLAS

stage 2 M AFIE UUTo2HA L EAlz
HER M ER 60,000/ u 1 A
I HER 1,000/ p 1 At
/N 50,000/ u 1 A7

stage 3 SO HIE IFo2EmBL Eamz L, M2 R ek 2 3 &35
7R L ER 60,000/ u 1 i
I ER 1,000/ u 1 Al
/N 50,000/ 1 1 A

stage 4 #HOJE IO 2 A LA EAizd
MARMER 20,000/ w1 1 A
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TR 500/ 12 1 Al
VN 20,000/ 1 1 A

stage 5 f HiE GFHRER 200/ p L ARISINZ T, AR O 1HEHE L EA 723
HEDINIIBS 20,000/ p 1 A1
VAN 20,000/ u 1 AK:¥is

1 TEARRMEREN & (3m A 2 B ol s vl b & 2T,
W2 ZOREMET AL 10(1998) LI E Sz b B A B E L= D ThH D,
5. & %

DOME O BEHIT 1993 4O [EE FFA THI 5000 N EHEE S TWA, [RFEEIC L D A0 100 5 A
B0 OFEMMRBERII 2L ATH-o72 Y, 2720, 20T HEARBMEE M LSMI B SR
JEWRE (myelodysplastic syndrome, MDS) <° PNH 72 & DEEBRIEEN G TN TV AREMENRH D, DA
FE O EFEZHER (R 1. 2014 T 11,000 A, BWE 8.7 (JAO 10 Txl) Thd, ZisH
FEREICIR Y &N D AR E AN B X AR TR, 2004 E~2012 4E D 9 FEMOMEAREIIF 9,500 (4
49 1,000 N) | HEAESRIT 8.2 (/100 T ANE) LHstan= Y, BEROME (&%) 121.16 TH
D, Bl 10~2058 & 70~80 R TE—7 NBOLI, @SEOE—7 DENRKEDN-T2, BKHE
EOMRERIT, 1.5~2.5(/100 T AE) E@MESNTEY W FROREORERRIT, gk
TRV, TNET, TUVTICBITDRERIT A~5(/100 HAE) LHES R TEY P BCkEEIZ A~
I~IfERNZ EREHN TV,

6. WA - IREERAE
) SR
(1) Fanconi 4& 1.

B O M EAIRE T, @ H ORIIZ T diepoxybutane 0~ A b~ A 2> C DX 5 72 DNA 245
HI~OIREFTIC L0 F LYK N E Z 5, Z 07 Fanconi &1L OJFRREIL. DNA2 AEHZEMGEIZ %
HIEEBEOREE L E 2 5N TW5, Fanconi ZMITEIGANCSEEARKEEBETHY . BIEE TIZ 19 DE
BB T RIE SN TWD (Fanconi BN DESIST A R), FANCDZ 75, DNA [ZFEENAE U-ERIC,
IS ANHINEIEF TH D BRACAI & /ET D Z L 1% ¥ FANCD2 A2 DNA EHICE b > TW\WH Z & &
TR ENRFLE & % S5, Fanconi & IO MEHKNLIL = 1L S OB FRH D7 dIc 7K b — %
el AN

(2) Dyskeratosis congenita (DC)

FZRE ORI RN AE . INOZEHE, Kl B2 O ANUE 2 F58 L 35, FRAET 7 5k E TIZ BBk,
i, /I BARRMREM R EEZRIET 5, PITIX 202l THORIETLHH0LH 5, %
IR LMEBME A TN, — BRI Yo AR 1259 D, Fanconi &1L & [AIREIZ DNA (&1 12 B
bHhHEEZLNTVWD, HHREAKEMEEGH TIEZT o AT —F RN BIEFICERRH Y, TDHIC
TOATREOEHRNAOND, HRELEEZON TWEFAREMEA LM O—EIZ, 717 2T —F RNA
B FORENBOLND W,

2) HBRME
(1) H3eik

TE MR 23+ 2R & Ul il B & OB R & | R ERR T X D s o 15
EOTONREBELEZOLNTND P, O TTEHXFFEO R LRIEICHE LTS EEXLN
TWiz, Lo L, [FAlfsEE etz o AR R M EE CIIR SN L v B MR TH S
Wb 5T 19 1FLALOFIT R —FkDELNEIET D, 0=, BEER O B
HARBRMAIM ORI G LTV 2 ATRerEIZ Ry,

a. Y SN E & 0 R

ZHUEEL RO R B HER ST,

O FAERBIERI & ZEF S N BE ORI, MIATBIEIC F Lo - BE A2 b b b Pk
BRI SRS H] D0, DBIT DS - AN BN S0 BTT B 9 0 5,

@ Fanconi 0> & 5 [T EDRE T BA T & > TRIET 2 HAR BIER MAEIET 5,
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HARRMEEMBROSMAT A K

@ —EOFEAERBMEEMABEOERERICZ o— U MHIRER (Z7aT VT 4) "RROLNS,
7oL A3 ERI DR > — 7 = A2 K Y | 36% AT D 156 JEF T 249 O RHALE A T2 H D3R
HENTW5D, I TE BOOR, BCORLI, PIGA, DNMT3A, ASXL1 75 BN ML ICERD H LD 20,

@ FRREOFARNBEAN S Ebh T flofice b7 e 2T —E RNABIE R ESLCT e AT —
VWl EMEBG R EOT v X THEEG FICER R SN D 1Y,

b. SRR & 2 & i o i

S S IR K D& M O E 2 e 3 DR T RIZIZLL T O X 9 b ond 5,

O BFAREMREMAEF IR L T—IMNAIR O R —0 b B EE LI E 2 B L
7256, FREERIC LG ORIENE LRV, — ), FFEREBMICYE U 7= e ike 72
BRI ERZICHETMEZBHE TS LT EAEORICEERALND, LeBn>T, BEHED
RNICIE, IEFEMESME 2 EET L2 0EEENTFET L EE 2L D Y,

® Hib MaRMaGEE 7 a7 Y anti—thymoeyte globulin (ATG) R 7 ARV L 7e XDt
FEIHIREIC X > THARBEEMARE O 7T ENCEMNELND 2 2

@ YI/BARY AL THEMAEIE L -HOBEIL, 7 AR COEIC X > THA
ANEMEEMAER L, MEICX > THEMRICED 2,

Flo, REFHIEFZ BT OMRARNT R E L TUTORTRRZET NS,

O F4ARBEMEIMN TIX HLA-DRBL*1501 OBEE N Em L P £/~ 20 DRB1x1501 & o>HEFITS 7 1 *

AU ACKE L ClET DR E D 2,

W ONDONEEFHR A H S RA T, BED HLA 7 7 A @ a2 RBORZEZHE L
TW5, DREOHAERBMEMABZE TIL, DRBI*1501 & DRBI*1502 05 AN ats & xf BRE L b
RTHBIZEW D, 12720, s HRE S 2 m UG & B L T2 O DRB1*1501 721
Thbd, LEeBno T, MEHREIC L DEFANBMHAIMOFRIEIZIX DRBI*1501 ZD 6 Dh, HDHW
X2 O7 Lv EEEEAR I H DR OBIETREG L T0nD EEXLND,

©@ MHARRMEAMEST ORMMIZ, PNH IFHEM 7 ) a2 VKA 7 7 FF A )2 b= (GP1) T
Vo — B A RmER (PNH RLMmER) A LI LIS S5 »,

BEORmWT a—H A N A FY —Z W CEAR R B O RN MR ER-CAR Bk 27~ 5 &
% 50%0D FRE T/ PNH M ERAMFE L 405 29, PNH T Ok M ERC R ER 1T i F o BT 2
BAEET 208, 2 OIS M ATl sk 2R CTHH7-DEMTHY M7 e—rnmiEh
BT D Z LiEAn 208 AR B MR 12 C PNH UM ER O #EI0S LI LIEA B 5 DI, GPI
7 AR OBEE R A KR LTS PNH A i Al A 23 T 5 i L 2 b S T i 2R B A 52 T
<KL, FEFEHEENRTVEDEEZLNTND 2,
® AR BRYER M A OB 8 CIIPURFE R 72 T M OMIENEEE Th 5,

Tl L 7 &% — B8O CDR3 YA X AfiENT 21T 5 &, FARNRBMERIMEE OFHE TIIW< 220

THIfAZ 7 2V —ICBW T, FUREEAZ T HIMOHIGE A2 R9 CDR3 A X540 /3% — L DR 23
v, RIEMHERIEN DT 2 LR N5 %Y, E2. CDR3 YA XA O D DVEBEIZEE D B
NAHBETH, KMo THRTIEA L2 2REVITRO NN e, HYDOFKFEZR>TNDT
AT BB OM O OPUFICKIG L THIFE L TWD EB X Bbivd,
@ —HOFAEAR B M EE OIME I, SR A mEE L Wb EAICRHT DR B S
2,
HEARBMHAMBHEOME & EMBMAEIRD DN\ 74 77 U —% Hu 7= serological
identification of antigens by expression cloning (SEREX) 12X Y | kinectin® ., diazepam—binding
protein-related sequence (DRS)-1%9, F=x v % ZALiZxd5HCHERIHRE SN TS, 7277
L. 25 OHIFIZR T 2 HERIS A HAER B M ORIEIZEE L TWAH 1 E 9 I S TR,
® BHANBHAIMABE ORI 13%I2FBW T, 6 FEBLD uniparental disomy (6pUPD) 2 & - THRED
HLA 7 A T 7 LViE Rk Lz ARzt sn s %,

ZAUEIe 2 BRI AEAE L T2 6pUPD Btk ipiiia 2y, B ChUR &38R TE W ie I Hifa s
EME T MM (cytotoxic T lymphocytes, CTL) DOHEEAE G CTAEZFRD | BEiLcd ZFI 251k -7=
EEBZBIDHLAA T LVIIAT B AR OFHHRIERE ZHUHLA-A 7 LAV HURZ W TIHRET 5 &
HLA-A 7 LV RKRIMERIZ 2D 25% it &5 ),

L EDFTRMND, UANAERRREF~DORBREE2E o T & LT, SmepiiEs’ &R L v
% BOPURIZX T 2 EARADEHE L, € ORE., &M 5 CTL AFFE I N5 D TiEWnnreH
Zbhbd, LrL, FOCIL OERME 5 B CHFEIZERERE STV,
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HARRMEEMBROSMAT A K

(2) KA AR BRI

KICHTT=EFD S 6, BAERBHAMN E OREBEBERHALAR2EOIE/ BT A7 2=a—LTh
b, TOMDIEERNZSONTIET ¥ LT X ML > THREEGAHER INTWAE DI Tl o T,
FARRMEAMOFER TH D &9 faEIL /e, SR, JrAeSK, @EMHFIe 812X 2 HAERRES
MTIE, FOEEDE o) &7 o - RYYESCH R BARIEICE S Lo et H 5, B 22,
T RIGRC KT D2 X P GRICHIET D AR BRI [0 212 k2 AR
ELTHESNTWAR C D =X 92 TIZUIE UL PNH & 4 IR S b CGR¥EHRT —
H)y LIER-T, ZOXI RPN Y RNFEK E WD K0 BEEKIGRICADE L - hEEmRiEIC
L AHAERBMRM CTh - RN S, EBIC, TEAIM] OFARBEEM TH->TH ., FRMkE
DOFAR BRI & RO EMEREC L > ThET I Z A LI LIERES R TWD, LI -> T,
HHHAERRMERZIMA THEIME] THH0E D 0 OHWHIIEEITIT ) LEND D,

(3) JF4e B PR AR R B2

A, B, C, ZREDBEMOD A NV ALSDFIKIC L D EMIFRIIER 1~3 » A TRIET D 2P, 9L
HIFR%Z EXRS T FREFRFICRIET D2 EbH D, HFEOFHEIZHBNZ BETHL Z 1L
W, HE D EBMT O 12 LAUTF R BIE 5 4E A RYEE T2 FAR BRI O 5%% (5, 1HR AT
JFACBEE LV @ s O AR BN &R TH 72 9, BARO/NE 7 —F O T b RIEEOIHE
FALDENTND YW, REOIFE T A VA EITEMEFIIC S U CREE S iz S SOs s, i
Sl OBEBIPUR &2 WS D72 DICRIET 5 LB S TV 5, RARRBIIGERT I L 2 5HAE
Th5d,

(4) PNHZ£E9 b D

ik, OFARBRMEE M ORETIC PNH (BT 261, @FARNRMERINORFHERA S PNH
WZEAEMIERZ 2T 2500855, 2NHE2F O THARBHAIM-PNH EFEEEIESZ E3H 5,
DI FMED PNH ThH 0 | IBFRIXEMOFERN LR E 725, —FH, QIXERRESS PNH TH Y | BRI
W OFARBMEEM &b S0,

PNH & A 7 MEROENEZFRBH D H DD, HOENRRMZRDRNVFAERBEHEE MBS (subclinical
PNH, PNHsc* 123U T PNH & A ZILERMR 2 ICHIN L7238 A, E DS S PNH & FEE/NZ OV TIEH
e luE 130, BEORETIZ, LDHBIER LR L5 2B -IBE L LTWnALONRE N, &l
DEIZEMAETIEHERSEMCL TR DX IR o7l R T 572 501F, MIRMEREDS 10 7/ uL
PLEWIZHEM L TW e S AN KFE LRVVIREEZR PNH ~OBITETHORRE EEZLND,

PNH T2/ O 1& MR 3 2 5 & - o3l Fid, Bl U 7238 s iai s b 3 2 5o 2R 7R BN H D = A
r—THRNENTH D, FDOHD PNH 70— OF LWHIGEICB S5 2 B\aFR2a & LT HGA2 9,
JAK2'” | BCR-ABL ™MRRIESITWAD, 7277 L. PNH & A 7Bk % B HIRI8I22 L= Bl DR ©
1L, PNH & A ZIMERDEIGIIME 2 DBEFIZ L > ThEAx B ZELD . &R0 15%% 5o 25 THnE]) 12
BWTYH PICAER Y b0 — 2 DI REE RN S —EThHo7= Y, LN ->TPNH 7 o—2r 0
BB PIG-AZEH A = U 7= 3 M a2 Ak > TW A BIRERE /IR E L TRV . PNH 7 2 — U LK
THHAETH, IRIREGFRE TS T L BB TIRARWATREMEN & 5, PNH FUFERIER 2 U A S —
7Y — TR LT OWE T H  MEEEHE A BE T 28 a1 OREEERITIFE A ERH SN T
b\fib‘ 50)0

7. i B

1) BRIAER

FESERITIERR O BN - BB - D F VN, AR ORMEER E . BT HIMEE - P - SR &
O HIMAE AT D, I HPERED ORI CITEGRIC L S BRI A LD, BYE « PEEFIC, & otk
TR EBEVEEF TIIIER CTH L, MR ThELEFMEBVERRINDIZ ELH D,

2)  fhREIR
HEmAH. BIMEOIRBRERE, K FHim, BRI ERnHrsbisd, /MO RN EEDSE. IRE
HIMIZC X2 NEELZRBODLZ EBH D,

8. MEFTA
1) AR



BAERRMENZROZRAIT A R

FRMER, EIMmER, MO T X THRBAT 5, 7277 L, BE - PRI M & fi MRS o2 L
INHELNRNZ LB D, FT-. I OITHRAE TR/ M ZZ T 25 LTV B 728 BRI/ MR s>
%ﬁ%r(m%&@ﬁ%mlﬁﬁm%%é“ HAEE TR ARIMER R ME T L TN &b b
B3, \ZF 8 o To AR ERER DA I 720, BB/ IME S 1364 e <IETFTLTW3E, &
INEe=, r@‘”T 13 IEBRMECTH 2 53, PLILERID OEST 23 B MBMER Gk UIE LIXRERME 2R~ d, 180
FRIOFRMER TIT R/ INARFZHAD Z ERH D, AMEROWBE A ITTERIERIE D N EIRTH D03, BRI TIES

S DEGAE T RGBT 5,

2) EREERR L OVE B R

HIANREL ORI & < \ZShFEPARIER « FRIFER « BERZEROZEIR 2B NH LN D, IRIFERDEF LT
WALGEIZIE 2 EORIFEK, BEARFERME 7 EORED R EZ LIZ LITRD 5, $Xf“ '43 f“{ﬁlJT“
IXE A HINCEME R > TWA 2 EMNMEWNT=D - E - FEmMENSEHENIRE| S5 B
bxrtit BREREETS 9V, L, 20Xk RBEATHLEAEREEE M THN iEFﬁf :HFAW\L
Twéo:®ﬁﬁ\HP%ﬁ%£%ﬁf%ﬁ(mm k@ﬁf%%f%ifﬁ%f%éoﬁﬁ®ﬁ@ﬁ
JE & EMICFHE T 5272012, BE»LOEBARIINEATH S, 7275, EREITo7E LTH, WE
FHICHRBTEHDIEZ <*%@ e @5ﬂé@f\£§@fm T A7 OIZIT TR MRI
EHHATHZENEELY, s

3) m@%\ﬁ

AR RE I B 2RO 72 W 2 BARBME N TH - THRIERD 4A~11%I ARG 358D 5
nz', %ﬁf®mb\(ﬁ’é{$§ﬁ'§*i8 U YI—=2 7% /Y3 del(13q) ., 6 FYIRDF 5
Wﬁ&f%é SRR D 5 B BN ED 5 EEITEE 50% UL T ThDH, ZDHH 7T FREKD
FEITER O AME I AIMEICBITT 5 U A2 REWED BE 7 o—uinbin) bic Tt b
B RS MEIR B 21T Y WERH D ¥, —J, TALUSNOYEREE IOV TITEE O F4
REME M & RIS RIS L, EARE O I3 R B ST 26 65 5 Y, KT
del (13q) BRG] C ik PNH BUIMERAS 100% 51 TH 0 | So Mkl RRIE 63 5 SUGPEDS IE & A o
ARBMHER I HE %,

4)  IMEA L - MIERRE T A

EKOFAMET T 2720 MigEek, SfafRix L7335, BHEETCIZZ Y FrB EFLTWDHHL
D, AHT 4T 74— KRNy 7 OF-Hiifx) 2aRF (4, GCSF ha VAR F AELR EN
LRI 5, FUEHARCHL DNA FLik 7 EORBEH TAHA L5 H AFURIZEFRETH 5,

5)  FafEHED MRT
ORI 70 B TR R B LIRS D72 T1 Wit I3 — R mlE B L 7 b, SR % IEfk
VR 2 72 DI AR RPN B4 &[RRI R 92 2 E 32 E LU, IRRAEHENEIZIT 1. BRI
HlvE (CHESS ¥E72 &), 2. IEBINAASNGMEIE (STIRE). 3. K NENE BMZRED STENH 5.
THEITX L 2E BN ETDHHFENEZ, 7272L, T—F 777 b
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BAERRMENZROZRAIT A R
TERAERNEMRELOZ T3 BEMD 72D, MRIICE > THEZENT 52 LIIRETH D,

6) 77— A FA U —=ITLDGPL 7 h—EEARNM (PNHAY) MmEROMHH

PNH & FAER B M 288545 7= 11E. H1 CD55 A & Hi 59 Hifk7e & O GPI 7 o h — & A HT
KeRWE@FEO7a—% A hA M) —THoThHDd, 72720, #EROFIETIIEFHE T 1%H1%Z D
CD55 CDSO A I SN B T2, 1% PNH BBk 2 TEMICEET A /-0l i3EEoE W7 o —
YA AN —ZHWDXNERH S, PE TR L72H CD11 b HUilk (JERIERYHE) F/2d s ) a7+
U v ABUER GRILER) & . FITC AZRkHT CD55 8 L O D59 Hifk7e E2 W= 2 o —7a—H% A LA |k
U —T 10 HALL EDOMII A FH~AUE, 0. 01%R1# D737 PNH AU ER 2 Efglcit+ 5 2 N T
5. VLGPI-T7 v b —EEBAHEDO I D IZ fluorescent aerolysin (FLAER) Z W iuiX, XV @kEEIC
PNH BUFERIER 2 H 32 2 &M TE 5 Y,

L DBGPERIRDIR A ZRET . SEHIIREZE L2 VIS HAREEEL ) Z LIk T, EFHE LD
M DI fiE 2 FERIER T 0. 003%, FRIMERT 0. 005% L TR IFHZ LN TES, ZORBMELL ED PNH % 1 7 ifl
BRoMBR S B BN BRI BNE M S22 OB B~ T I RIE S e B ROt < 2
7 v — MR I A R B E AR 19 2 & 3R LT TR &AL Cu B, PNH L i BRG] 0 s i
BRI @t ET e o7 (RN ORIFRIRG 00, 14 URR) OO0 BAR (NR) Dotk
FRRREFC b mBUSERER S VTN 5,

9. ERIZH

7% 6 1%, LB ORI R EEBL 2 EROMIBE LRI R LTV D, T O CTERIN RS
EE/2 O, MDS, idiopathic cytopenia of undetermined significance (ICUS). "B HiR~EDOREE N
BEVY PNH, BCKBIOF BHIIEAMF/e & Th D, MDS TRIEE 22 DIFFEERODIens A FTh D,
WHO2008 £E43%8 Cld refractory cytopnenia with unilineage dysplasia (RCUD). refractory cytopenia
withmultilineage dysplasia (RCMD) 73,2016 £4£43%8 Cld MDS with single lineage dysplasia (MDS-SLD) .
MDS with multilineage dysplasia (MDS-MLD) 23 EIZZITF HivDd,

1) RCUD, RCMD (WHO2008 4E43¥H) . MDS-SLD, MDS-MLD (WH02016 4E43%48) 36 X O® idiopathic cytopenia
of undetermined significance (ICUS) (LAF. WHO2016 &/3¥E Cic#id 2)

INETOERIIHED &2 Zfbh Eo ek, —EEAN (A AR TIE Hb<1lg/dL, 4FHEK <1500/ L,
M/ HR<10 15/ p L. ERERIZIE Hb<10g/dL. #HFHEK<1500/ u L. M/MR<5 J5/ul) T7ZaiFiudm4e
REMEMEBW T2 LN TERY, 20D, ZOEMELEE- I 20 ek 1Z, B LT s
BROFRECIERE Bt O A MEIZ 5 T, MDS-SLD. MDS-MLD . ICUS OWWTHnICHEE 5 25800, —
J7. SR ERIEIC L b b b IEr v — O FEAS (FBAERRMEEN) ThoTh., HEAE
T MBI R I NG ITIE, RFEROCHRIERIC LT LI REAR AL D, 7272 L, 2D X 97
A CHHARNRMER M & R U@t ChiuTBEZERIIHD LTnad, £, BAREER M Tt
D MM ERIB N L~ T/ I DFREE N FRY, L2 - T, FEERODD 72 Z A 70 MDS £ 721% ICUS 3
SO DIERNZ I\ T, BERZEREEIN &2 LD 72 WL RIS AD 232 B D 856 120E, BAERRMERE L &R U
IR REIC L D ERA RO R A ZE 2 - R W 2 7277 L, BEEERMEEA D MDS-MLD Téh - T
. HFPERICE LW REERIS® pseudo—Pelger R FE 2 EMN 10% B2 DA, BN 3% % 2
HEAICIE Y v — g EEN DD ),
BHARBMAEN & 26 OFEEBOERICIE, RGN & EREFR2MmNH 0 | jiFIZEE b 5T
5, (PNH ILER, YetafRiE OF®ERY) CREICEDIITR (B, MRS O ) (JAEFIZ
KoTEMT LB L, £, [FA-—ER CTRERE L R (7 a— M%) JRENILFT 25 e
Pt D, EERINEE LWEFNIZ OW T —OMIE 7210 TlidZe < BRR T — Z 2SOV TRA T AT
L IBREBIRT AILENH D, ZNHEZERT L - & LR IXmEE o o RAx=F > (TPO)
ETH 5, TPOEITE BEEAZERE & WA 2 372 0 ERZERER D 2\ A TH D MDS T I3 (<320pg/mL)
oY, W 2 A 320pg/mL LA E THIUITERERFE N D -7 & L TH FAERBMEE MO AIREMED Eu
62)

2) HRiAERoO PNH

HARBRMEIMBEE DL OFIT PNH BUNEROEMA BRSNS Z &b, BAERNEBMEZ M E PNH
T E O RERRELY b OBBRER L E X DA, PNHICEIT A& ffEE - FLIERBU T < 206 K< 4
LENTEY 2O T7 PTIZE N E SRS, HAEREEEMORIETIZ PNH 2 FAET 5 2 &3 TIER W,

ZOHFTHEHEMA (HDWIXEMA) PNH L, BB 2207 B 2R IS8 IR S vz PIGA
EREMEINS ., ZHH DN OEWEERE 17O 7 u— U PEICHET 570 0 ko
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BAERRMENZROZRAIT A R

RIAN—BETEREOTZOIZ7 v — PRI U7/ 5, /RS2 A M ER DD 7e USRI O A% 3K
TUIRREL B 5D 9, PNHICH LTI 7 U XA~ TR0k &, BAERBMEM L ZR R 7T
WUE LA, 2D ﬁfm%@%m(>mzﬁuu 400 TU/L i % % LDH & . e U Lve
DR, MAFERRENRHELNHHEEICITHMA PNH & FRICEHT A LERD 5,

3)  HEMIEA M

BOKIZEERTHARTIEEA 20, BAREMEMOEELRENERTH D, & IR FHCHiE
DS EANLTZ 72 O BERE CIX P SE AR BRI & fhEDILCT V., S HIC, mEMFEEIC L > ThHHE
FEUETDHZ LN LD, BARRMEENE L TEHBEHINTHDHLH S O, Shidm Tl
HERRMEDOE MM B DN TG EITIE BB O/ U RBROFH~— I —% 7 —H% A4 h A N —THRHE
L. CD207CD11c*CD25CD103 " CD5 ML DEEI A 72N E D N E R DMNENH 5, LiF T O ARt A
VA=A X2 LT —ERBEHE L TND I L b EERMTH D, R A EERNT E A LA
SNz L ShTng Y

10. %5 H

15 ﬂ%® BEAERR CITR RS O (5 oD 5 EIE D RIRD 30%LL RIS L. IR o E& 23880+
%, WBEICRT S mEOES TN Ti8%%%f%é#$ﬁ&ﬁ KT L., mlE ClifdsE cho
T%3%ﬁ< ﬁT#é EWRD D, ZOTDIKFEROZWH TG 2 RS D LN D D, HiEsRE
DOHMBR I SN T HA T E AR BRI Tl <8 %ﬁﬁr HEME AP, BRI ELED
MDS 72 E & E 2D,

11. & &

BENBEORRBIIRT [ ] NOBFIE, L FTOREEIZ LN BT VAL~ R LTV D,
AHRQ (Agency for Healthcare Research and Quality) @ Evidence Level FEF%
Level of Evidence Study Design

Level Ta [B¥D T v X AMEHHERD XA X ATl L DB TF X

Level Ib Wi b —oDT X MUEBRRICE AT T %

Level ITa |t b —2D I TS ENTHET U F ALHEEBRIZL 2= T A

Level IIb [ b —2DMDZ A4 7O L TV A v ENTHEERMPIZEIC LT
VA

Level 111 |k < FWA o SNT-IEERITBAIFIZEIC L5 Lo BEmrZe, »— 2 =
v ha— g YY) TR

Level IV |[HEMZEEZESORESCER, HDWITHRE OBARRICL =T 2

BB, ZIZICRETDHIREED Y BT X — ?4/f?¢£ﬂm%@ﬁm%f&é:&_%%#%
BEThDH, TNEDOIEEEDMERANLE L HIM SN DBEITIE, YA OV CHlERRBRE 217> C
WATGERICEBE ZENT DR OIS EEETH 2 &ﬁ)%iﬂé
1) ZFEpRE
(1) g 1

B IS0 L NGB D OFEFE R TRNGE | 8 D WX IUTHE S HEE DL EOERKIER 2580 5 561 13
Mmu=EE35, =20, mmiﬁﬁ@mmr% /R k3 D A2 S fERER S D 5 2.
[ Fill s M SRR AR DD U R 7 2@ D O TR ER/NRIZE DL RETH D,

a. FRIMERHEG M.

Bk A AR IMEREG M DO FEf TIT~F /0 B fiE 7 g/dl LEICHRESZ R —2D RIS, T2
720, BIERORBBNIZMEAEZENRH Y, 7 ¢/dl Kl Th-o ThlmaSLEL LAWEALH D,
MOFEISNI~E 7 7 B AEIZT TIEAR <, B OB RIERSOHEAR, (DIER, FiEZR EoMEar i, B X
DS AETE DOIEINRIIC L > THD D MEN D 5.

b. /IS B i

ey 7e il 2 BE T A 72O/ MR A 1 5/ nl BLEICBRSZ ENEE LV, LarL., THBZR
iR T HLA SR DPEA 242 L, M/ X3 2 RIEEEFR T 5, 207, f/ME
5T/ ul U bd o T, HMAER DS B T HI R OB 22 5 A 2 I MRS L DTG & 72 B 7e s, 7272



HARRMEEMBROSMAT A K

M/ REEAS 1 T ARG DA, 8 O MERGHRIEE Tl M D288 2 IEMICFH T E /22 & 3% 0,
PRI ERE I AL i/ MR PEAERE & FHBE 2 O ¢, MEARIMERE X, /MBS 1 TR OSEICE DR %
95 ETsBIcR D [IV],

MBS 5 T/ ul B2V LZNLL FICIE T L, il 28E LGS IcidEE 2 iz k4]
BEMEDS B B DT, HIfER 2 & 7205 5 TR R /I 21T 5, 723, BEASBYYEZ A&0FL T\ 5
LA IXHMER NS EEST 2 Z E N2V T, /M E 2 75/ ul BLEIZRD X 5 IS i/ g
m%17 95,

ML/ NR ORZEE N TLHET 2B T o 5 ITP ofBfE M M/ N EEEEfERE (DIC) &ITRAV ., HAREM
A1 IR I MR 21T 9 2 &2 X0 /RIS B35 itk o fi MR ER R TARE D 407
U &I MR ERIIL AL T 1 R B O MR A AR D MR B D, MRS R LTS
ITPHAPUAR D ERZ T = v 7 L BBETH > HEITIXHLAE A K —2>6 Ol /MR I 2 FE9 5,

c. FERLERE (.

73> C O FERL BRI ML (X EGWIE D 2 > b 2 — UIZIZ )T - 7243, G-CSF 12 X » CTRMIMmICENE L7
REOWERIERZ N L7235 I3 BN H D 2 LR ENTWND O f@HEE 2 6-CSF 2% 5452 &
DEEMEPHESL SN TV Z &0, FERIERER B Z B & L7z G-CSF Ol FlIC RS 23 722 e &
OREIXH DM, i EEBRE N EERYYEZ L Z U, @i AR - UEEAR GG LR WEEIC
IZZETREIBEETH D O, FHERDM 0 T G6-CSF 25 L THF o7 < BIGA I 5 FU72 O IE S B
ARBMHE M T, 1B E G T 2 BB CIRIERSN e < BIERMEZ GO L TV D T2, 2z kit
SE B OEREREILIIFFICEETH D [IV), 2720, FFr—oZettsZE L. SEhERREUT A
A M AR 22 OFRE L 7= FE M T AR M i i ER BGERE sk & L < 1ZZFHICHE U 5 fiigk C.
MERBR & L TITONAR&ETH D

(2) FEIMmKT

I ERDS 500/ 1 1 LA T OE T IT EAERYIE OSEFE A O T G-CSF % 505G 8 5, G-CSF #5-
BITIF L A EDOFITHFHRERDSEINT 2 3D Rl H — R Tdh 5, = U A A= F 3O THR I
BRI OBEE 2O TIROH D Z & R SN TV D DMERREISIZ 2V, FTldd 525, 6-CSF R
B 52 X o T 2 TR EOMERAEE L= FlHE S Tung & 9 72721, G-CSF OEM&EET 7
FYtafRDE /Y 2 —%LEH MDS LB B BEVE 1 M5 O FIE & (L3 "TREMENR B 5 0,

ZIVETOD ATG/CsA PERIRIEICIS 1T D G-CSF OF HMEE MR L7127 v # Ab#aEk ¢l G-CSF ff
FH - JEBEF MRER] T MDS/ AR BEME IR (AML) OFIEMEEISEWITERD S TWARWn ™ 72721,
G—CSF 23> MDS/AML FEIE IS A AT ME N E B B 2MNZ T 57201213 10 4L E OGR4
TCTHDHIEND, ZOMIETITBEYMNET MRS 5, LD A X EHTTH ., G-CSF 135k
PRI E SR OHRREABEIE T SED b OO JBERMGERLTRIITHE LW E ST P,
L7235 T, G-CSF O HIFEIIESPIRFICE Ed o & LB N5,

(3) #kFL— MNEE
AN TWEAVABET 7 XxY I (TAT7 2T —/L) [TEEBHNEWZD, R EL
BERET D Z LIIRNEECTH 72, 2008 FEXVMEHNAREL ook Ok L — NEFT 72Ty
A (=7 TxA R) 1£10-30mg/kg % 1 H 1 [MIANRT A 720F TH 10 mg ORFIEEDEHICHE SN D72
W, PHBREEZ RIS KFESEDLENTE D P, HEREBMHEAMZ XS E LZEKRBRTLH, %)
RIS BAEFL—FL, BREELZEHTIZENRENTNE ™, £/2, T 72707 A 2kY 3
MERRFHDOEEN G S NFHME SN TND ™ )

2) EmEE % B L 7Rk
EEE 2 BETiRR e L COREMGEIRE, © BAHRIEAT 1A NEE, O@EmesilaBmnd
5o X1, 2XFEIEENOIRERSZ TR LTS,

(1) stage 1 BLU2 (HOFEOBIE & g 2 M8 L LW HEEE)
COEEEOFARNRMHEMIZE L QI RBERERRBRIIEECTH D, vHX ATC (XIHEHMN
HNEWS BTN L0, IBROTZ DI AR/ MR 2 02 e 35 2 L RETH 5, ATCIRHR %
L L2 WERFICK L TILL T OBETEMNEID 5N D, ERITOINTWERIBRE AT v A FEEIT
B L TARMELS . 22RO BRENFET DO NE & TR Y,
a. MERD2AETET, M/IMEEDS 5 /1l LETZEL TWHEFE
COBEIEEDODREFITREEFICEEE KT Z L0, £RMERBA P ABRICEETIHRS D 2

10



HARRMEEMBROSMAT A K

1. BEFERMHE M staget U2 (B h3EE) (D00 258 8
|- 45 #1577 R T I B AR ML
% | #L

Y Y
ATGE & BiEFEEETELHIIR"
HELEL | HEETD okl | gL
|

| ' i ¥4

BiEEETE NS R" ATG O A s |E§éﬁ?§iiﬁﬁﬁ|
| =000 Ag

i 1 e T

[ty Gl =1 2 S
I I 1 e T T,
DAL Ith Gl

b - . [IWCW A A 100A]
it L AR ik s AR ML Ml BSR4 L

Bt
i AT 4 T I HOTED .
2] 0% O S TE A [ e miEL E |
EEEEED,

:_;:.d 3 |HAAS 7 LR STl = T,
b HEE T AOMIEAFO 1 REYURICSh
oaRfUD e TELL,
c doARE T A R e R
H S LS TR | |Iohie,

|§"F@.-‘*f:_"z“|:| = 4 002U MRS A B

lﬁiﬁu:ﬂg 'mmﬂﬂg Tﬁiﬂl:ﬁg' -%;ismmimﬂlzhvamwlzﬂ
| staze35LE b B St | T L Tib |

END | TERITEEERBBENBIO O N TEX T, $io, (EROBWEETIIFAEREMEE N & © MDS
EHLBWITERWVICUS IZOWNTYH, EERSRBZBET L2 ENEBOLN TS, LavL, FEEIC
WS NOB S RFFER N VIR Y | Bk BRICEET 5 Z &idfmThd, —FH, EFMEOMmER
P ] A Rl AR AT & 72 o 72 BB D3R IR IR K - TeE T 5 alaetEId e IciRvy, B AR =
— 1y RO/NEIEEIERAR BRI Z 65 & L2 lE T A CROE 28128 U 7= i R R 70 i
ERBMEEIG D% IXEOREMAMLIEL 720 Z QR CRIEMFIFRIELZ T L CHLENHE LN
NI EDNRERTNE T

—HRICH C R B TIIRE O HIREE TOMIMMBE T ZEWVIE EEMERS W E N 5T
W5h, BIZITEMEREE Y v~ TR, FAER 12 B AN SRR S CRMRE AL AT 9 2 &8,
BEfAE 25 < ECEHEL SN TWD, Lo T, MERETTORWEITH > TH ., I/ MO AMEAL
THY ., BHEERSED L TWD 2 A TOFAERBHEEmICK LTI RATFEIX34rAv s
ARY > (CsA, Z OEIEE CTIIREEINI) 2R L, MSOFEEZ L Z oo nsd [IV] 9,
7272, COBEEEOREFICHTDH 7 v AR OFHEIZONTIE, SRERRBRICL VAL
TAVLEND D

b, MERID 3T 20 PLIMERIBD N ZE LT T M/ M2 5 5/ nl BLFIETF LT
W5 B

CsA (Z OEJEE CTITRREIGA) 4~5 mg/kg £7213FEER AT /v (FYEART ) 10~20 mg/kg
535 [V], BERHZ TEREZFLELRWIEAICIX, stage 3 L 725 £ CHEIGHE TRl 4 4T
& BV, SIEIIHEERIE O S  TRIEDRN BN D 2 LI X o TIRIESNENE D A ATREMEN B 5 = & 358
THVENRD D,

CsA 1, Z OEAEE O BHE TIXHA TR 500 R EFEST 2 ™, 2HENH 503720 TR ERD
FHROFHEICL 5T 2~3 » AUNIZHIK TE ., £72 4 mg/kg L TOFRKEETHIVUI R AR 72 s
AL RNDOT, RUNFHIETVERT LV RICHRADIRETH D [IV], KA 2 PNH i
BRSO NI THIENN L TV A 550, M/ MGBAD 64T £ 72 3B O YL ERE D OS5 1213 S BITHE
WESSRBEIETE S [IV] Y,

CsA OFEEIT, BHEREREZFH<T-O, fERITmy ~ 7 7 150~250 ng/ml & 725 X 51T
TINTETz, 2720, DT 7RENRZORBFAIZELTWHTH, VI RERNO LY =2 — 1 HHNIZ
WEIRE— 7 LrYUZE L TWRWATREMED B 5 B REREE I VT F =00 - OFE Tt &
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HARRMEEMBROSMAT A K

Elz. BETREEEMDstazed -5 L0 EE-REE ija_?ﬁ’%ﬁ% #t

40+ A

&y FREd- g srpmleedELn l

Y Y
R BTG+ 2202 2 G-C5F
f l I AE TEED
1= hO it e

P B LA I +RFE AT O EER TV =B
-40—?-1.!!.:1'-0':!‘.&!-& | exRorETER

ATGRHEE e R FH R LB L0 55 T L L S G
&Y Bl
ATGEES

RELL Joid 30T
HLANS 7) DN — bR b
om0y A~ y Bt
RO TF o L - e, St L SR
* 7o SRR LR
Hen 2007 b= AT r ?gt;ﬁ?m:1a.mwm::c.-:=.u=:a
I _:'\.'H-* -
g aF ek, - Sbe- s o T— s o T e T T R
L * * &Y AR EEEL T IMAREEdTE,
h R
ﬂhn-‘l‘-z:r%ﬁcﬁu@ht :'.'H'E-I;':.l"+:ll.!ﬂt ! ﬂ:ﬁﬁf_tnmﬁ_m
Sk ik k A R Mt T - Ml F oo Lo SRl T E,
L KLAM =i iR - il — 2 L o - RN e

HDT, CsADMAFEEIL, T 7EESIT TR, AICIEH - &b X <HBET 2 MNAR 2 BRI % o1
B (C2) HLREL, N 600ng/mL L7225 X HICEEEAEET S [IV], NIRITEZ LY LARATE
L7273, RUHETHEW C2 NEL0T W [IV], CsA REGERITIMEYZ LT F=0 % 1-2 @I
L ENZHIE L, BERHED 150% B2 LR L2 GA8Idd 5 B2 HEF I3 400 3 BIEET S, *
Ofth, mifLE, FE#EE U LEY - LDH - JREEO R 2 LI bR EET 5, MARMER, /Mo A
72 EOROGOMMBEIX, CsA BldaH%ELS &b 2-3 » ALINIZBIN D, 2O DRI RO o> 1256
IR & B AT D 2 LTS, IR OETEZBE TR TH D,

BHREAT 1A NIZBET 5 2 E TORKRBRBGEITIZE A 8D 1~5 mg/kg &9 KRERGIZE
TAHLDTHD, ZOBEZEEINFEHF TIT30%ENLONDE L INTNS O (RBETHRD O
NTWBERR AT J a L O RKESE (20 mg/ B) OIBEMEE =W 1T 720 A, ERRIZIE 5~20 mg/
HoRHETH> THAEMFITIE o EnGons [IV], £/, BHEEEOHRAE OB EGET,
B EZ D & T WA REWERNEZ 5 Z i3 Th D, 7272 L, MEEBE Tk 10 mg/ HUL EO#
5 2Bk 2 &R BHALA Z 0 9 5720, BEANCEWERICEE T 25 072l 2170,
FEZGIMNEND D, T, T Ra ARG HEFREZFRT 52 L0350 T, EMBICIER=
I—FIFEHCT 2175 Z ENEFE LV,

(2) EREML stage 3 LA EOFAREMRM (HOBEOHEED 5 B 2 L2 L5 5 4] & EiEf])
a. 40 A T HLA —FEIfaDO W WERE & 40 Ll o B

WX ATG (MAEZ a7V, 2.5-3.75 mg/kg 5 AE) &7 v 2R v 5 mg/kg DHFHFEESL
79 [1bl, ZTHETATCHANEL LTIZ Y~ ATC 8 E LTHA STV, w7~ ATC OfLEd Ik IC
PEVAFRTE 2008 NS THF ATC (A EZa 7Y r) BMEHISh TS, LL, [k~
ATG BUANZ LT ATG OIEHRAEN L D E W BIEN T AU B, g—m w8 BAR (Uh
B MHMRWTEHRE S TND S =720 §EE - A3 2 - iE - XA SCHARDRRA

BB ORFITIE, 7~ ATG LB VAR b S Qg & 589 89
ATG IZ X BT L AF =%, ATG GFIIAF LT L Ry 23 L R=y oy 1~2
mg/kg/ B ZOFH L, ARMIRT 5, v 7 0 AR VBIRBITECHICIFREZHE L, b7 7REMN
150~250 ng/ml, C2 7% 600 ng/ml LA E L7225 X9 ICEREEZET S, ZOIREIZ I - TR 6 HIoSf
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HARRMEEMBROSMAT A K

MAZEL 720 9FNCEMAEGTENPHIGTE 5,

7 anti-T lymphocyte globulin (ALG, ¥ N7 U ) IXFEAR B MK T H1EHIEE LT
ARENTEY, HREHAE THHIENEE E L TR S0OFIRB/HE S TWD, L, (T
n7 Y e HARREAMISHET DIHREL LTOZET UV RZZ LW, FERE T TT
ORI HEGERBRTIE, By b7V Vv OEMEARTT~ ATC L 0VH-> Tz 9 [1bl, 72720, Bk
DEICHAET BT VOMBRNR T ATC EVEDLLE NI RENRZNZ Db By TV e da
E7u7 ) COBLITBERGS TIIRHATH S, ok, bBRETIEE Yy 7V 32016 4 9 H 128Kk
SENHFIEINTWD,

40 5L E o BETIE, HLA —E R R —0 5 OB BB T - T b EHAEFERN T0%/1#%IC L EF
STND P Z b aEmElEEAMEEE NS [IV],

a-1. CsA 2T 52 L OEEM

FREFARBEEMICB O TR ATGIZHAI TR T2 L0 b CsA 20 L2 AN EMEARNE L |
M failure—free DAEGFZELEWN® [ 1b], 727 L. CsA fFH ORI RITIEFEER TIIFER SN TV
W, L7225 T, ATG & CsA OFFHBEIT, BRI O Mo f % bk < BIE AR BIEE MIZBIT 5
YR R IRIR T T DA, staged LV & HIEHEDIRWIERIEFNC ISV TIE ATC HHITH LV ATREM:
NH D,

CsA 1% 5mg/kg/ H % ATG OFEHIHE S 6 » AL EROTE T2, REEIZMS bT 7REN 150~
250 ng/ml 725 X OIS, WMINARB O DM EED 5 —27 LS LR TR T &
NHDHOT, [FFHC C2 ZMIE L, ZHH 600ng/mL LLEEAR->TWDZ L ZHERT D [IV], BiEEL
XA WEEE T 2<600ng/mL ThoT2a1 CsA (XA —F V) ZBETHGEICEEH DV I ES
%o PERRD EBMT O Tid, CsA KTEMED 728 ATGHCsA JERIERIZ CsA ZH 1L TE 22 WHIR AR D 40%
HDHESHTOEN, FITOHE T, CsA 2> VETSHZ LIk » THARBEAMOFERR
ZTENETTFTONAZENRENTNDS Y, MERBAEEMEICH AT 25T, Mo k-
HAMEEF B ERD . 3 AUEBERA OGN WGAIZIE 1 mg/ke HET 5, 3 » ARl % A TiinEkEx
DL T RA LN WEAIITE DICREEZWET 5, 20X 212 L THET UL, KD OB CHEfE 4
MR L-EECGAZTIET D EnTED [IV]L

a=2. BT 57 L F=yr ook
T R=yua OffHEIT1 mg/kg & 5 mg/kg DHLIEREBRATHIL, 1 mg/kg THOTH DT &ENR
ENTHE® [Ib], 2mg/ke/ HDOAF LT L K=V a % day 1~5 285 LEBE. F0®IT7L
F=ynm %0 1 mg/kg % day6~dayl4. 0.5 mg/kg % daylb5~day2l. 0.2 mg/kg % day22~day28 ® K&
INCEET D [IV], MR OB 2 & AT B TR O & V% & 7,

a-3. G-CSF O H
IR D X 912, ATG #EIEIZE 1T 5D G-CSF R O & e G AR STy, L7ads > CTRUYSE
DOEPHRELIANE, G-CSF Z MM T 2 ML\, 7272 L, G-CSF #0325 &, ATC BNAa%h7e
BAIITHIRARMER X 0 &I ERD ERT 5, Z07) ATC RIENE NN E 5 vE R HWrd 5 2
EMTEDLLEWNWI R w b RBH D, F7=. ATG/CsA FRABIEIZ G-CSF 205 Z & ofF A& H~7=
HARDZ > & MU TIX, G-CSF & GREO G NIERGREL D & 6 AR O ENRE L, FHED
BN ERFEENTNDE P, ZOFEERODETIZAZTFI T RZE>ThHhRENTNWS P, 7277
L. ATG/CsA DIREZIT/L—F T G-CSF 2 BHIMHE 532 2 L1k, RiAHRPERRRBRUSN ClriHEsE ¢
ERANAN
a—4. P - FLEEEK - iy A VvV 2AEOE S

ATG #&5:4% 1~2 » RIZ Y v Kb 072, B, =a—F v AF A - M uv=F, i, HRE
BOANA, A MATOTANVAREOBIEZRLZ LT W, ¥V AT/ n 7 ) 3747
07 X0 b EMHIER R T2 JERE ORBERENELS VETEBIET D 2 LR LTINS,
EBMT 7' /L—7"Cld, ATG FEVEDBRICHIAIE « PLEEHK - FLy A LRI OV b Ly 7 R) I ER T
WG SN TWS, LA LAATIEZNS OIEFO TR GIIZRD B TWRY, ZD7d, A
a7 L EEEHIT IS OWEEIRIC L A RRYYE DA A2 FENCE = 2 — L O BEN 5T
AICIXEDICRBEEZFGT DHNER DD, 1272 L, A7 v 7 Y % MV FURME DS BPEL LT
b CMV JEYMEZ FIET D Z L 13 &E SN Tn5D 9, 7=, BBV A LV AOEEMALIX, A £/ 2T
VEBBITIZIEAMTEZY . FORES T~ ATC ([THTIRUNAY, BBV BEE U o SHITE M R
(EBV-related lymphoproliferative disorder, EBV-LPD) ZF&JET 5 Z LI1TRIT VL S TWnW5D 9,
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1272 U R AR O TSI T B O A £ 7 1 7 Y SRR (B IER 72 BVB-LPD % R L 7= 25 4%
SRTVD REERTF—4), LIii>T, MIBHERERES S > & bR ISy A £/ 07 ) v
PG o~4 W ITATREZR IR Y SN o BBV B2 e =4 U > 27 L, 10" = &°—/10° #iff L 12 BBV =2 &
—HN ER U, BE Y VU OoREER A E OERRIER D A %ﬂf:%é\a:&iwﬁg%%%ﬁ—éo

b. 40 AT T HLA — BRIz A+ % B#E
Z ORI O BB T, BRI OAEFRD 80% UL ETH B, SREHMHIRIEIC X o T ZHUDIE
WAETFERHRE STV LM, REMBIFRIEOS & FE3E, Wi, MDS ~DF477 & Ol LICAETF
T AFERIL 50%HT% Th bH. LI=D - T2 OERNE D BE Cld HLA —EF ) & OB BN 8N
DR TH D [IV], 72720, IWRBIEE LD U 27 [TBMOEE 10~20% & S msiligis & 0 Bl 5
IZENZ E0 D, 20 5L E 40 AR OBE Th o Th, fllx DBEFOFEIC L - CREMHIREL R
Ry bHV15E5,

b-1. BAHATALE

I—a v XTE 7 ar A7 7 I R (CY) K& (50mg/kg/H % 4 HRE) B, F7215 7 95 ATG (rATG:
HAET T Y 3. T5mg/kg & 3 HRE) . HFALG (Fy hF V. 30mg/kg & 3 HREIE/-134 HRE)
EDOBERBHWHENTWD D RO HA RT A 2 TlE, 30 AT OBAEF TR % HLA —EFfa R
F =5 O BRI TiE, CY 200mg/kg+ATG F721% CY 200mg/kg+ 7 LAY A<= IR SN TV D
B FARBMHEMICHTOBMATLESE LTHo L BN ET V22> TWDHATG X T 7V a v
D7 < ATG (hATG:ATGAM) Toh b, 7 hLZIL—F1Z, Z @ hATG 30mg/kg # 3 A (F 90mg/kg)
AT HZLICky, HEMREZ AN TFTTH2ZENTERZLEREL TS P, 7277 L, EBE B
FRIT X B SZHUEB ORENTTIE. CY 200mg/kg 12 ATG ZPFFHT 2 2 & OF FAMEIXER ST 19,
FAET a7 ) oG EE LT 1L 25ng/kg PIEHER & SNTWER, INETOEDOYAET v
7Y NN, HIE GVHD O 7 WHARNBEICEB W THENE I DI ARATHY, 5% A7)
DEFHGBEZERARICEL > TRETHLERND D, £72. BRIZBWTE Yy b7 U 1%, BHERTL
BEILE L TORBELA R, —F, B ML CD52 £/ 7 aF—F ko7 LAY X< 7%, ATG
X0 58V GVHD IR 2 R T 720, AN TIEHARICKT 2 EMBEORILEIZCHEH STV D
10D 218 GVHD OBEE MRV EREFR S SN TWD 2, AARTHERRRAK T L, BUEAR
HEERTH D 1,

EBMT OAEIZ LD, 30 MLl EOBFIZB W TIMERD Y KE+FATC kv, ZArZ 7y (Flu
30mg/m* X4 H) + CY (300mg/m*X4 H) —+rATG ($A €7 a7V 3.75 mg/kgX4 H) DWHECY L
AL DFBN, BEMEGFRNENZ LRSI HA RT 4 Ed Flu+CY+ATG F7-1% Flu+CY+
T LAY AT RHIREN TS B CY OEICHOWTIL, /NEFARBME MIGEIF5E S O iR R
THOONTWAS 750mg/m* X4 H (B 3g/m) THho THLEHEMHITENZ ERENTWS CGREXRT —
4), FE7z, EBMT TlZ 100mg/keg & 150mg/ ke DL N BEEITH TH D (B 52 BT A U b IiKFR
HEWH) , BOEOKANZBNTE, Flu & OFFHT 2851%. 50~60mg/ke X2 H (§ 100mg/ke, I
3.6g/m) DY EBZHND,

HARD /N AR B G2 OBETTld CY+HTATG (A €7 a7 ) ORiULE Y Hi-
LA, EHCRAIATINEHEEICEZ 2 Z EDNHLMNIENTWS, ZHUIx LT, Ak 16 FHEIC
MRp MR M (2 B3 2 SR A FZE B I B W CRIAR B2 X 0 AT 7o BB AE A BAEA B o 4[F
A TIL. CYHFATG & CYFMRE LA v & O CHEMBOBEEICHEEZILA HILTUVRUY,

ATG D FANMERZEL LTHRD LN TR oT-72H, bOE T CY 1Mz TEeY o gl
(total lymphoid irradiation: TLI) '®R/bEDOLHEHEES (total body irradiation: TBI)
NDLUIZLIEHWONTE =, UL, 790 AT AV HOBENZ LV | BEHRBE LY A v 252 1) T
BETIRERHEEO U A7 B, FERFH LA 2Z T RFICHRTHRICEHNI ENREINTND
09 Z oz, BEL YA ERWDLERICIE, BEOY A7 IZOWTHSICHB LRE 255 L8N
b5, 1272 L. BARO/NEHAER B GRS OMETIL, B L2 A %% BRI 2 RE L
HNIBRSI N TR, F72, BIRORABREEZ SR L Us TR MFEE B4 2 0P80 o4
EHRAETH CYFATG . CY+MRET L X %D “IRFEMN A OB IXZENZI 3. 3%, 2. 0% A B 21X H
LI ote, T2 LBIZEHIMNE W=, BHENMI HTWDAREMERH D, HARANTIX GVHD DX
JESR « ESEEDMEWy FHHEOIRA X A T OMEE N EVMEBIA A BN 5 O T, Bl EOZ W BEEITK L

TP ED TBI ZBMLIZFNEWAREENS 5,

U ED X 51z, HLA —EFEN S OBHEIZBIT 2 B#MAiEIXEZEE > TWRWA, iITOHE &
HARDRBEZE ORI A2 B F 2T, 30 AT O B3 Tl i [BIE D 22 Elz s LTI CY 200mg/kg +
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YA a7V 255 0mg/kg, ERIMLEIERASZMINZ 6T LTk 2 Aic TBI 26y Z BN, 30 mi Ll oo H
26t LTIk Flu 30mg/m*X4 + CY 50”v60mg/kg><2 + YA ES a7 Y 2.5-5. 0mg/kg DHESE X
% [IV], TLI 1% TBI (CHARTIERMEICRIT D E W) RAEIEH D08, FHENMELS . BAOFHAE TIZ K
FNABIFE A EHE ST, ’@t@ HHCIRAT AT OV 27 BREmnillcst LT 36y
BREOTLI # Loz s Z bR 5 [IV],

b-2. ML > — A

RAY MRS (PBSCT) (Z1%, EMEIENFV 2 & o+ ok 2 ik Lo nw o2 s Eo
AUy MIHEN, I—u v NFRIBE 7V —7 (EBMT) B L OEBE HRMsE (IBMTR) Of#HTIc
X5 & 20 LA T ORM e AR 13, BB IC L~ TRME GVHD OBEEE N 2 5 72 AR
NAEBIETFTT D EHMEINTVD V) F/-, BARE MBS O8GRI 16 Ll E 40 AR
T O AR BYEE MABE OITIZIBW TS, PBSCT 2521772 78 Bl 5 FEAELER (74.9%) 1. B Rifshi
%;&t%%unm®5$$T4A@7%) HARTIRWEI N A Bz, Lizdio>T, O RF—0F
BEERINS N2 6. @ R — @%E#$%Wﬁkmﬁtfab<$m%é @A 1% 7 W2 FAE Y
f%%fTéT ﬁﬁﬁ@fmw%é 7R ERBRE . AR RMERMITT DB IR A T
R EHERWLIRETHD [],

c. FIZHEFL VAFHERM 01Z0r <, G-CSF ¥ 54 b I ER DS HE 2 72 WO BIER

Z OFESEFE O B I RN HERPMEEZ GO L T D, PLE PR EIRIC K o TRGE 2 40
Z HNT/NREITIE, SEEmEREIC LR e BICEMNE LN [IV] P, LavL, sRAESE Tl
YLiE O HIEI KT & 5 72 D SRR I A O N eWN 2 E RS EYE 2 2 72 3 5 ATG %521 F
ToRES, BHIBEC 2k L2l b Bosmic s S Tns, Lizhi> T, — &M 6- CSF ERELEDOL
HIFFERNE T2 AONT EYYEEZ 2> b u— /L T& 2 WIEAITIT R BRI 12 X 0 EYYE 2 &8
SHH 2T, BT —05b0BM%E G D7~ reduced-intensity stem cell transplantation (RIST)
HLEBTOIMLENRS D [IV] 7, FEMiEEBBEIZIEE A EDOBERICADRWO T, ML 102,
HLA NT'a 2 A TG EBA Y A RS L1272 5, BOl CIIBMG K& CY 512 LD HLANT m & A
THEABBEOA AN ERE S Tng 10,

d. o ) LB 2t 3 2 TR IR

HLA @& R Z2F> b BAE 2808 L= 40 MR O BE B L ON40-70 i £ COEERE TIZ HLA T Y
VA FEMER R =D OIS E BET 5, HAROIEMEEMBMEOT — & TlL, 16 A\ D b 4
FEAFER 87. 5%, 16 mlh b 40 AT T 68. 8%, 40 LA LT 57.6%CTH V. FRIHAHEH CRIFEE BN
B oD 2, HLA A ORIINSLCIEMEE K —D W7 W BE TlE, I I RC HLA =B BB H 0 & 8
ENDHN., FOBEISITONTII TSR MHE O 5 2 BRARE LTEBENDIRETH D,

LA PHEZ LV 1& M s MR O @ A3 72 W B OB 2 iz L7 BB It L Cid, 2 [ H 0%
FE NIRRT (IST: ATGHCsA) #Z &1 %, 2 [aH D ATC JEEDEZRICHOWVWTIIHMEIC L VEVDRH D
23, FIEl D ATG HEZh 1 X801 DB LD EARVMEFIIZH Y |, FIE] IST IZMRk OB EE TX
DRI BB T S MY, L L, RFIZ 60 mELh EO @A Tl IST ORRNRMNEER TS 5 LK
72T <L ATG FIEICHE 5 e, i, OARE, REARBEDY 27 b E <, EFFELERW LRy
D5, F OIS OWTIEE 2 OIEGFI CEEICRHFT 2 HERNH D 1P, F-. ATC HEHITFAIZE S
LENTVWHIDO T R EAETHRETOIHEAICIIT T 74 9% —va v 7 R EIHT 50 REE
DUETHD, £z, HJigkd b T4 T ATIERL, ZhaRICEDERRBRE L THEBL, AoEL
FHEERAOHICTDHZENEE LV,

2 [a1H O ATG JEIEDOH RN RA S G D TRWATEENMEDN & 5 B AT, BRFIZX L TREDIZRO T
ZEOZ L NEEN D ATCH CsA PEREEAFNFI DK 8 ENL 3 » H £ TIT B Dk BED IR %2~ DT,
FNE TITRERIMERCUFHFER DI IMN 2L A LWl LTI Y£R8 7 > 10mg~20mg/ H % ff
H32% [VIl, B bolzoEARIEAT B A FE2HEH LI WEAHERE TR LT, RRBFFHIEL
= (fRBREISN) 200~300mg/ H 2% 545,

bmyﬁﬁm%V%@%%@%f%éiwtmyfﬂfmﬁfmﬁﬁﬁxmﬁiﬁﬁiﬁﬁﬁﬁm
AOBFSMNBEIZ A Z LTS 13 1 Clonal evolution ~DEENRIBAINTWVWAERN, 5% AAT
HERBIND Z &#%ﬁéhfwé

d-1. ZJEH D ATG ik
I—n v XORFTTIX, RO 7~ ATG (hATG) % 3 » A & TIZISHE L2 o T2 BEIZH LT 2
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BHOY 74787 ) v WERT X ATCCATC: AT y) WESEESF A L2k,
FNFN 64 %, 77 WDBRFICEMNPBEOLNDLZEIRENT VWD, —H T, KEDHIL hATG+CsA R
NI XTS5 rATG+CsA DIRBNFRIL 30% & A I N TR Y, #I[E hATG FHEIZZNFEIFZRD ST H3RE M
2kt D rATG R HE D ZSRNER 65%IT TRV Z & R ST g 1Y,

HATIX, #[E] ATG+CsA BT x5 ATG fH-# G- & e KT —72 6 OB O A7 03/ N A
R B MM e A TH S, ATG ¥ 5-H10D 5 FE4AFSR (9. 5%) 1% URBMT % OAELFEHR (83, 9%)
AR THBIE o721, Fio, TR MBS BT 2 P88 ) 2INHERE 2 %f 5 & LTI & 23
1ToT-2FERAETE ., WIE AT EFNIZ 51T 5 ATC FFEG5-OE NI 17% (2/12) Thot-, —FH. ¥
v N7V CORRERETIZ. Vo 742707 ) VEGFICBITAE Yy b7 U COARERS FEEEC 17%
(3/18) LIKMETH -7z, LT o T, A7 07 Y U EHHNIKT LT EHO ATG IRIEELT 9 BRIC
1%, WIIE] ATG BIEZ T S 0O EDOMEN R SN -6 254 & LT, MRERRE L TETETH
% [IV], WIEIOGEEIEIRE TIXATC % 3 » A £ TITEOBIEN BN D H8 A, rATG Tl
POUEDHIENAGNDETITS » AU EDIDDH L0720 H2D0DT, ZJEHD ATG #1795 £ TH7
<EH 6, HITFEORETHS [IV],

d-2. BHRILAT A ROEBEMKRS

AR L72 & 912 ATG % 3 » H £ TICWEDOBEN 2L > 1201 Tld. FOBREMMBE SN D ATHE
MIZENDO T, B b 4 » AL TYVERT Y 10~20mg/ HZBEATAHZ D55 [VI],
7217 L. FERIEF OIERE SRR BHALOBIER B3 & 5 720, VEBREITH L TUI 023l RA L E T
B B, EMHRIEARISHE E 2 X B CEOBARNRHREMICK T 2EEHRIEAT 2 A ROBHFIZON
TILE L EoTAEIZFEL 220,

WIBFFIX L S —)L 300mg/ A%y 3 (BRI 28532 [IV], ¥ =ik, 7V ER
FATHERTEMLOBWERANTE < . IEEHFE TOHBNENE WHIFENRD D, IR KFHGE & B
IR 3BT D B Tl SoE IR E N R T H - 1= B E B T 2 HRITR 505 Th > 7o, [FF
P i fE B9 A RFSEEE ) 1280 D ERIREREBR Tl FHMERTREZR 12 Bl B 2 B (17%) . otk
BE 3B (100%) . AR TIE 4262 MEREE O EFRA LT, 12 BEo&RSWMT, BEL2FIERITA
Y A WAV R

d-3. FEifkx K — 5 o fishE

DDE T 10 A O /NEH 2 FRUN T HLA —B 3R K —70 o OB BB O B IT T0%R1% 1 &
EEoTW5b, 272 L, BIEN OB £ TCOHIMNEWE TIXEFERNEVHERB DA S5 TWD, FFIZ
itk 2 FEUNICBE 22T 7261 TiE, 2 FELLERRE LRI THERBICEGFERAEH W 1, 2ok
B, T FE TITRARZIEREO T THRME) LW S, FEEC 2T RN TR T N K —
MBEEFG L, FPr—>20EoniuiBis 58925 [IV],

R —iZ, HLA D 8 JEARA DNA LTI RT—H L TWABZEREFE LW [IV], 72720, EBRED
BRI 7 2 U2 R Mg & BRSO T Ic X D &, HLA —& R —0 RHERWEATH, 1
7 LVAREA D, C, DRBI LT DQBL WD WTIUNEE DT LABREED R —ThilX RF—& L
THRTEDLZLEIRENTNG 20,

FEAERTALE I TAEYERY 72 & DITTFAE L7220 0N, BED 40 LA T C, JRILEKR & /R O B %A 20
BILAITD (NEZ o~ b=V AR HAEIZE, ZTHETIEEICY 7R Z27 7 2 K 200mg/kg & ATG
(ARARED TBI RTLI ZBM L2 L AW TE 22, L L, Bl ATG OFEEC & TBI,
TLT D &7 EIZ DWW TEF 3 IIEFE S T,

HAN TIERBHE % O 2% GVHD OBEE MRy, MDY 27 3@z, Bk TR B+ & ST
W5 26y 90 TBI TIFTHEHMZ BT 2 WAlREMER & 5, /NEFEAR B IMiERIFFE4 TIE CY (200
mg/kg) +TBI (5 Gy) +ATG NHWSHNTE 7=, 7272 L. Bk L7ZMAS OFREIC L D &, AARARAIC
*9% CY+ATG % @ HLA i# & [Fa M BAHE Tl MO AT A ZICELHEN/NRIFEE 1T 2nE )
Thb, 2 Gy D TBI IFRABE TIETEERRNO T, BHEBIREIZOW IS ZEREICHRT
LCW BERH D, iz, T LAY X7 OEME, EMkE RF—015D0BETH->TH GVHD %1%
EEEICHI T E D AR RSN TN D 12

Bl CIRBEB B A WO T DI AL T ZHNAZ LIk CY 2T Lo A un, I
%k R =05 OBHIZB W TH EJ & 72> TV D, HEEO-EBNT OAE Tid, 14 A O BF Tl Flu
(120mg/m*) +CY (1200mg/m*) +HA €27 a7V (7.5mg/kg) . 14 L EOHNZXT L Cld 24z TBI(2
Gy) & N 2 7= AR E O RMER R S, ZEN 13%., 19% OEHAEFERNRES LTV 19,
WL DA XY ZADHA KT A > Tik, HLA DNA ¥ A ¥ 7T 10/10 —%r (HLA-A, B, C, DRB1, DQB1) D FE
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Mg R —o4 . Flu 120mg/m*+CY1200 mg/m*+ATG+TBI 26y F7-1% Flu 120mg/m*+CY 1200mg/m?
+T7 VLAY R2T . 9/10 —FDOBEIT Flut+CY+T7 LAY X~ 712 % TBI 26y BN 5 2 L aHelR <
fl/\é 98) .

HATIE, BAERBMEMICHT2BMEATLE & LT Flu O HNEE I TW RN =, 40 R
Tt Clgi M A D72 ~NET e b=V RAOFTRNZ LUK Y A ZERNZ Kk LTk CY 200mg/ kg + 4
A7 2.5-5.0g/kg+TBI 2Gy BWEID b, LarL, 40l EE7i3~Es v~ h— A
REES @Y A Z7EFICH L TIEL Flu LY AU E2FETXETh5H, Flu (25mg/m?) +CY (100mg/kg)
+TBI 26y % AW 7=/NEFAR B MIRRIIE S ORBRTIX, B2 =% 2 ) XanBEs5hTn
TRING, BEHIOAEBARBIIMOBERE N ERFEINTND REERT—F), BAANERATDH,
CY Z-100 mg/ke % FIVVZ Flu L A TiE, IREX A T 25 O ABAREOHEENE WERIN & 5
NTW5D (REET—4),

—F. T A Y B TIFoi Flu 120mg/m?+CY+ATG (rATG 9mg/kg F 72 1% hATG 90mg/kg) +TBI 2Gy L
VA NTRIT D CY OEEA R B EERER TIE. 150mg/ke @ CY H 5 i3EEs w1z K A i EERE
ﬁt#méf%ottb\;®E®7WAﬁ$iéﬂ\%m&gitimmymaNN&ﬁﬁﬁﬂf%
HLWMEISNTWS . ot LT, #EO Flu BAETILCY 60 mg/ke 2 AN HWSN TR, =
NI LB DFMEOHEINCAB RO FITME S TWhin 2 2oz, BHARABAICK LTIE Flu
(25 mg/m*x4 H) +CY (60mg/kegX2 H) +TBI 26y (2 A €7 17V 2. 5mg/kg X2 HDBEMAEID
obhd [IV] ., 72720, B4 m 7Y 2.5mg/kgx2 H (3 5mg/keg) @ day-3, day-2 #51%, HA
ANTIERF—=THIED invivoX—T 0 FTRESIRZ DT EDL720, BB VA NLRIT LD U L BEFHETR B
L DM DEER T A NV AEYIEEFRET D AEENENRDH 5 1P, Z 0 F 5 BOBES, day-5, day-4
RE~OEERHOFIFE LEEETRETHAH [VI] .,

d-4. FOMONER R —0 5 O fifshE

HM*&@@%MAT)W IR N —2RE o 0EEORE M —& UTIERILAEE I,
AAROEEREREEICLD & FAERBRMERMIZ 3 2 I MR O 54172 1T . 16 AT C 72. 5%,
16 L1 L 40 FEARTE T 75. 2%, 40 ML LT 44. 5% L HE STV D ) me%ﬁwtﬂu%k%%ﬁ
DOREAEIL. AMBIEOHAZICBW TR ELooH 55 1% 129 BREHE ORWEREFHICEBIT S
TEREAEIIARHTH D, A XY ADHTA RTA U THRILEIZOWT B A TR0 E S DM,
Flu-+CY 120mg/kg+ATG+TBI 2Gy+Rituximab X1 (day+5) 2ZHESE X LTS % F 7= I i34 1S Rl A
DA, KEHZY OMEN DR HEHEO Y 27 03&E L 78D, EBMT OF — % TIIEERIERT OBl
AR 3.9X107/kg DL ENEBFREAEFERICEE THD & SN 120, MK OISR D T= DB D
A A TR S 3R DTN B3, 1BME GVHD D U 2 7 3 < —RH T2 129 AR D D
HCiE, BER 2 G e EAE AR BRI 12 Fi2x L C Flu 125mg/m*+melphalan 80mg/m*+TBI 4Gy
L RIC & LTUTHRWATLEZ W T Y v 7 ha=y OB IMBAE 21TV, BAERA iR 5 4 i
2.50X10"/kg, CD34 FEtEAAR LMl 0. 76 X 105/kg & MIREILC0D 22T b 53 11 A4S
DB, 3EATFERS3. 30 & BRIFARMERENE LN TV 19

— 5, T HLA A BB N E M AR 2 O ThIL D L O > TETWD, Bl L7z X 512,
AL K& CY {BIC K D HLA 5Bt 2 52 17 7o o gs B IS B AR i, HLA — &R R F—0 5 0%
filith L BOTRWVAEFERNELNTND I L HAERRBMEELD L 5 2 BEORBIZH L THAER
HOENTWL WTREMERH 2 10 | A XU AL OHE T IST Mt 3 4, HF 1 4. Graft failure 4
% (HLA —E IRk 3 4. WEEfL 1 4) DFF 8 41Zxf L ¢, Flu 150mg/m*+CY 29mg/kg-+TBI 2Gy % Hi
Lg%, HHAET 6. 2X 10%/kg D CD34 BEIHEAl A & & T AN MMl 2 4E L, GVHD TBh & L CRBAfT%
day+3, +4 |Z CY 50mg/kg/ H #5945 & & H 1T tacrolimus & mycophenolate Z V7=, K} —HLA IZ
KT DHUEEZR > Tz 2 4% FR< 6 BITAEEDHE DL, BIEHIFFIRIE 12.2 » AR GAEE LT 6
HEENEFLTEY ., AMEGVHD & grade 112 1 AICBDLNT-DHTHh 7= 19, RiULEIC omf
FEaEUTARELNTHDEDIIRB A XY AT A T4 Tl LR OriALENHELE X
TW5 Y, EmeEfEy —2 & LCidg %&Tﬁ%%f@&m%ﬁm%%%T%ﬁwm@%f4@%
vs 256%) & 18P GVHD OFIEFR (13% vs 13%) (27251372 <, AEREIECRICHLAREZILR (12% vs
22%) ZEMS, EFLLEBRLTHLEVWE SR TS 2]

OO RF— b OBMIZ S a2 X 2 RRBR & LTIt TOAHAMEZIRS T 54
W5 [IV]

d=5. SEMEIRIEN AN TH > 2N DB LTZBE
Il ATG FIEDB AN T > 12 BlDOK) 3 BNZHAERNREAMOBREDPBEO N D, T —1 v/ OMHE
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T, ¥llEl Y~ ATG (hATG) % RGBT AU v 7+ 7 a7 U v OFHRIL61%TH -7 59, F[FH NIH
DOEAETlX, #IE hATG 54 O FFFEFINC rATC (FAE7mT U r) 5 LA DORHZIT 65% &
2l (30%) & s L CRGFTH 72 ", HE S OFHE T, YDV 747 a7 U U RNETH -7
22 BIOFIFEID 5 H 10 i (45%) 12V 7+ 7 a7 ) v OFERENREN TH-T-, —J5. L HHE
DYV 77TV RIIERLEy b TV B &5 136I0 9 BEMIBRE S NT-D13 54 (28%)
Thol-, ARBELOTREREICIIVUX, PIEIY 747 a7 ) L B5%OFEAICKTHE Y b
7 U OFEERIL 40% (6/15) Tholz, By b7 U 3w XMEFEHGICAT & 51322 L &h
TNWBEDT Y AT a7 ) U EEREMRERST-OBLHEE LA LTIV A7 7 ) 25
35 [IV],

d-6. HrELIAIRIE

WTE Mo U ARRF U BRIENEFEK CTH L /L b iR/ (eltrombopag) A3, S ikl EE (IST)
IO BIEFAR B MICK L CHERITHD Z ENREN K TIET TITEAR STV D 19 1]
KE NTH OFFARFBR TIX 17 D 77 3O IST Rk EiE AR B MER 43 41 LT/ b
Y AR/XT 50mg/ H—150mg/ H 23 % 5- X dv, B H-BRAA. 3-4 4 H T 40%(17/43) IZ#$ D 1ineage D IfiLERHY
MMz G IRl NIROMRIZ L VD 3 BT X COMERIZSIS N B AV AERFIDS 7 il F CHEm L
Too B 5-BALAT 16 HOFRES CRISDNE O N TR IE & 7272 2 Bk, ZORICKIENE LI, fik
BILT 44% (19/43) I MK I RGNS STV 5, MEREIE O B4F72 5 fllc Wit /b b R RS
OB IR 21T > TR Y B 9l 13 » H TIERBII W TR ORERI T H R ST 5,
HEFZL AW N T AT 2 % Y ERLSNE, OB EEET 5 OB, Rk
JEH TV R a RN RICIEERD DL o T, TPO ZRRIEEE O 512 L 0 fall S - B B
HEALIZER D BTV RS, i»bm/fﬂﬁﬁﬁﬁﬁ%3maﬂf8%(ww_ﬁﬁwﬁ‘ﬁ%t
ICHERR S 3L, T OWN 5 412 T BROEEFEPED 5TV 5D, Clonal evolution ZBE L T\ 25 AIHE
MRS SN, SLRFHMEELE LD Y, H$Ti%%m’ﬂ¢é%%& WGz 5
ATG & OO R Z R DR OMENKT L, BEARHFET TH D, £72. b 9 —DD TPO ZBIRIE
R TH L0 I 70 RF AT ONWT HEIEBN R D K %anﬁ%mmwﬁmﬂﬁf@ THTH
%,

12. ¥ #%

BAE « PEEFEDO FIIE, LB B H > TH F o2 EIT LWL BARICEIET 2686 H 5,
MO THE, BEEANTILMER D 3T L, XFEHRED D TIHEFET 0BT 5 & &N Tz, &Il
TIXPUAEWE., G-CSF, /MRl /e & OZERRIEN R ZE L, i isEES T B S RIE % B
1ToNb X2 koT=720, K 7 BRI ARE L 25 FchEL, 9 B ITEMAENBGTE D,
7277 U R ERE 0 OBEER CRYYEN 2> b a— LT X VR ABRE Tl RS T T X
TRWNE FRYYED 7= O T D BINR L,

1) ~EZu~vh—3I 2R

— B D A BICFEE % = B A Bl U 72 BB T I RIE IS L o ThdGEE T, ERIR AR M ER
i« /NI 2 R & 35, ARIMERERIM 2N B 2R 5 &BERIF - DAL - [FEEREDO~E 7 v~ |
— VADIERDBIN D, DEMEOREARIIZE K ICTHEENLETH D, RAOSKFL— T 72T vn
I A (27T xA F) IZLRFEEA P ICHEE S5 2 & Tl SamEE 2 o8 S5 HHNTH DA,
HARBMRIN 2 %45 & UK ER (EPIC study) Th. MIE7 = U F AEDOE TIZfE- TALT L~UL
biET L ENRENT ™, & 512, EPIC study IZBERSNT-BE O T IST BNREIRHIZITHhIL TV
RV AR AT RE 7R 24 B HOWTHIT L& 2 A, B 7 = U F U EOBD BNEHTH 7= 11
1 (45. 8%) | MR PRI 72385y 7850 (Cami tta JEHE) 35 v, BN EMIEKGFIE L /> T, 2720
MERMIE 280 - BTV TR L IEREF TH-72 ™, T 7277 AL ~Tr/n~ h—T %
WL DTN 2 2 EnHfE STV,

2)  ZWMED 7 a— o PERE

HARBRMAINO—HOFIIREBIEE T IZ MDS RLaMEF#iME B IBICBIT T2 2 ERMLN TV D,
G NHIRIEIC L e E LI EWAFRE O 5~10%2% MDS, & D —#sos 2tk e #6rE AIiE (acute
myelogenous leukemia, AML) {ZF4T L, 10~15%75 PNH 24T+ 5 & STV BB = ikt LT,
DONEO /N AR BYEE MBS O BOE Tk, 109 459 MDS 7 AML I284T L 7= 51 38 221 R oo
RAE 72 » AT B (4.9%) DOBRTHo7=?, Fio, /INEIECTIT OV S IR a7 5 O 1% 7R
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BEtch ., BEHMBO TR 34 » H TMDS F£ 7213 AML 12T L7=6Z 199 iR 2 5] (1%) OH T -
7= (W ZEANS, RERT —H), LR THOREOFAER B M BE CIERCKIZ T MDS - AML
WZBATT 2 BE MR ATREMEDR B D, DBEO KA 101 %1 (G-CSF FEOFH 50 i, HFFH 51 61) 1oxtd 5
FAEMHIEIE ORI ARG T, BlEMM Pl 52 » A (G-CSF JEGFRBI) . 54 7 A (G-CSF fif H#i)
TMDS F721E AML IZBAT L 728 3% (G-CSF FEGFRBI 1 51, G-CSF fFRBI 2 ) DA TH-7= 2,

S IHFERTORM M A MERIZI T 57 1 AT RPEWENET 7 A7 ENEWENZH AT, 7 &%
BIROE ) VI =G0 7 0= MWREBA~OBITENEH N ERFES TG )

ZWRMEMDS OHTIE T FBYREAKDTE S Y I —FFFO MDS (IR TFHRAEN, 7 BYEARO RE X,
G-CSF Z#RH#& 5 SN BH L, BFFICHLMEB LD N EETH - TZRFICHEA LT WY, Lo
T, ZOLHI RV AT OEWEE I LU B OGRS HT-C, KA Mk ER 2 x4 & L7z FISH fi#
Br &= EHENZAT VO, T BYAEROE 7 Y I — P H S 72 BRI 0l S0 [R AR & i i A R R A A 1T 9 44
=D D,

H kO HL[ERFZEC. % RMEFAR B M ARE 439 40545 5107 668 Wl % iV CAHEEE 1
IR AT U, 7 v — M o F M 23 Thoi 7z 20, IST # 6 4 A B sl TORAIZ- W T MDS
XML TROLNDHERBIRTZ2ETe 106 OBIST-ZHR72 L 25 36% D BEICE LB LR S
U, F O TEMEE OBIR 1. BCORL BCORLI (9.3%) . PIG-A (7.5%) . DNUT3A (8. 4%) . ASXLI (6.2%)
TodHo7z, F72 SNP array karyotyping Tl. 13%?D HEF|Z 6pUPD (uniparental disomy of the 6p arm)
R, FOM-7, del (13q) R ERBHENTZ, TNHOFEREZADED & ATWDIER] T 7 1 — Mk
MAFED BTz, S BICREFINCERIES N RIKIZ O TETy Y — MR 21TV, 71— i im o
HERIZOW TR L7= & 2 A, PIG-A, BCOR, BCORL1 87 v — N3 £ 72130 nEFOEmNH 0 |
ZDOIFE IST 1T D @ W IGHE & BAF 72 AR B L C\ e, —J5. ASXLI, DNMT3A, RUNXT 75 %
70— IR B MBI 23 5 0 . IST % OAETERITIR D > T2, PIG-A, BCOR, BCORL1 75 552 HLA /~ 7
0 XA TINRIGLTWD 6pUPD ZFf> 7 a— OIS T MIBORENS = A r—7" 5
BFOFEETRE LTV ) Clonal evolution @83 LI »> CT& =3, 7 m— Mg o
FAF 7 ATEMETIEG T L2 TH Y | RIEPER Y n— 2 ORIRA T =X WIRARERE,

13. SH%ICES N EA LRk EY

n E ¥

DRENCE T 2 FAERBER M OFERF BT R ELDH ISR TN Z ERETH D,
INEHOMNIT D DITIE SEEF IR DRFERE S U THHRICHE S - AER BREE AERZ
ONT, BERMAREZEL (TRETHIIZTEIBENDETZ) BERBREBSK L, ZWCIBEOZ 4%
BMad 5 Z ENEEND, £ BAMIEFE TR TV D MR EBERED T — 2 2R H Lo EF i
DR HFF I D,

2) @& W

JEAE T @R R B A TR MEEIC BT 2 AN ZEHE] TIT> TV A EHHIIERE 0L
Bl Gk, BREEADE Y P TIV L Ea—%l L T2WORY M EZREET D, T, MRS RT3
B ROSHER P 2 HER T 5 2D D L~ — I — & [RET 5,

a %

ISTIZRITA VAT ) v OEEAEEZIIET D,

i M FEARAFEE DRRSE « FESEFNZ KT 5 CsA BHIE G- OF APEEZBREET 5,
FEMHIREANICO AR REGMIZHT 2EAREA T 2 A4 ROFHMEEZHOMZT 5,
WIIE] ATG AISHE K OHERFNC KT D ATG &5 OFIME L Z2EZH 50T 5,

R LY A A K0 i M m 2 5 T 1o B 28T D RN ADOEEE 2EFHAEIC LY
BH ST 5,

TIVHE TV R FERFTERL L T 5 BB O A REE O T 5,

BARRTALE CHW D ATC O R G & L O G RE 2 8 57021 5,

BAERTALE, FRCTINT T E L LY A DIERE~DOR B LT 5,

BARTALE 1T 57 L Y X~ 7 0 GVHD #1205 & 22k DR EE,

AT ARBMERMICRT 20 bR AR BLO0e 2 70 2F L 0A At & 24t % i
RRBRIZ L > THLNIT D,

B MO
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B RIZREGEEE (myelodysplastic syndromes : MDS) 1%, IRk % £F 9 & ikl o 25 7
W L 7 AR b= R L AHBISEIZ L > TR Db iEMERESE TH 5. Licddi- T, ML)
WOz, RN, BRE2Y (E~) @ CRM Tyl 2 < 724, 72, MDS
TEHASIEEREO R E L THE 55, 1982 4£0 French-American-British (FAB) 434
VIR - AR SN ELSFHMiS N TE7Z 1), L LZD%, MDS OIREDREIANET IS,
MDS BIEF ISR EATSIRERCTH D Z L RW BN Lol D X5 RO 2H, 2001
A2 World Health Organization (WHO) 43455 3 H}iiﬂ 2) 2008 (2 WHO 235855 4 hiiasH
IS 8), 2016 FFIZIXE 4 ROWET R ST 4), 2 ZITIET ) AT & & D 124 O J iEfif
*ﬁ@Lﬂaﬂ}iBﬂ%éﬂ’Ck@ St%. BRIRDY x-{xL L’Cﬁ< bbb, 728, FAB 43S WHO

SEEHEEOECKDORRETIL, MDS &Kz K4 —>—20 syndrome DHEE LV EKT
myelodysplastic syndromes & HEIZ L T\ 5. if_, P& TR & LT FAB 08I HES W
72 IPSS DB S NVAS VBN TE 7203 5), WHO 52 FEIZHDV 72 WPSS 328 S 4 6) . IPSS
DUET HITHOIN TV D (revised IPSS, IPSS-R) 7). F7=BEFOIRPEED FLE Lo 72 72 L@ >
7‘75‘5@5%6 EEBHIT, SFETITRWVERRDEDNHIFF SN DEYEELBL L TETWD, 22

, BIRFRCTEON TV A ERIZHESNWT, EEOBELZITO L CHEREREZIETA FEL
Tik@t._ﬂﬂﬁawﬁ_&ifiiwf%é

28 KREME

MDS %, 1) Ehi&im, 2) &M ETIR2RE,. 3) KIFIZHIT 5 Mk, %K%
ETHERO 7 v—MEEERBTH Y, LiIE LIZAMEE#MEAIMmS (acute myeloid leukemia:
AML) ~#177 %, MDS ORREITZIEICHZ D . AML 5 BEHE5EMEE R, (myeloproliferative
neoplasm: MPN) 72 & OEEMER B0 AR BIEE M (aplastic anemia: AA) 73 & OB BEREIE
ERE S OEERIDNLEE L 72 D05 ERINEEER S & ZIZRD LD, MDS & %@*ﬁf?kr$ LD
BIDRA » MEFR 1VITRT,

2016400 WHO 73%8%56 4 iekET 4) TIiX BRI 72 I OMRIR & Bk O 5 23 FLE S,

BEAHICEE SN TV O BB TFEROERD MDS OZKAHHIC G2 2B OV TEAL

TS (BRIZEER),

MDS D2z 3T ERA DR EITIRER Th 5 72 A B OUWET TITRA MDS O ¥ iaz
ﬁﬁ/ﬁk@ﬁrk%ﬁk@%/\& {Z‘ifﬂ“é £IoZholz, ZDH, “refractory anemia” X°
“refractory cytopenia” &\ o 72 HEED R L, “MDS with single lineage dysplasia” <> “MDS

with multilineage dysplasia” KE%T@K bic, —JH. /B MDS IZOWTIHSET ST

U,

F A EIOWET T, ARIFERRATEEAIA B #H AL D 50%LL L4 5 256 O0FENRRE <

ERINT, BRI, FERPEHORAEMROEIGOA TSNS L5122 0 M

12kt L C 20% A9 CTHIVE, FERFEERMIZD 20% L L& o 58546 TH MDS E2Z2Bisind

L2z o7,

QefRIZB W TIE, ZHETERERIC, del(5@)72iF 7% MDS (CRFEAR B & L CTHMSZ L TV D

(MDS with isolated del(5q)), F 7=t BEHERIEE & FIERIC, MDS 2B 285 A RO H
FIREICERINOOH Y MDS TERBHEICERN 7 %néuz:%}: L C SF3B1, TETZ, SRSF2,
ASXL1, DNMT3A, RUNX1, U2AF1, TP53, EZH2 32T Hivh, LInLER L, ZIH 0% R
E’chiﬁ 0 — U ERIEE SR E ThRdbild <‘:75§£5)6 ZEND AREIOHETTIZZ b MDS

B U728 A BRDFET D721 Tid MDS ORZWcid+55 Thne S Tnd,

£ 1 BHSE R LR R

I ER > T HE 1) B AR IFERLE R
MDS Pk H0 20 Y% At
MDS/MPN | £k % | i ER 30 5 0 H0 20 Y% A it
MPN — R LA TN 7L 20% AT
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AML EifmERIFEE2 . &l - i | & XI2hY 20%LL
B&H Y

AA 5% LEIZHY 5% AT

3E MR

1) ZERE%E

MDS % AML, MPN, MDS/MPN, AA & @EFHFICHE L TWDH. 1982 4 0
French-American-British (FAB) 7/ —72 X% MDS OEEMEOIRE E4S5¥E 1) X, MDS
ZHEIAE WD B TRV, 2>2 AML & OB MDS WO A48 4 2Bk R 70 & CHARRIC
X352 22k, MDS OHfif L2 - FEORBICRKE BB LTZ. ZT0O%, 2001 Fl2iE
i« U KRRk O S 2 AFRROIC 0 L7 WHO 233855 3 it 2) Ak Eh7-. LarL, WHO
IYHEES 3 MUT MDS OJFHISE 8) 1%, FHHOSHELE WY b Tk, HRERESLAZKNIC
S LTS FAB 203 Z2 FEARPICITIEER L, — IS hins ARIOIRIEE O BEOYL il - s 7 B
WO BREMIAALTE S DT o 7-. WHO 738155 3 iU% 2008 4 125 4 iRk 3) & L CTHGET =4,
MDS OJFHIHE 9) ICHETOWET N D -7, WHO H¥EF 4 FELETIRDY 2016 FEICAF S iz
DS, EEERHIN S 2R ET Th o 72 4). FAB 43#H & WHO 2085 3 ilv4 T < MDS, AML,
MPN, 725 0NC MDS/MPN O RIUTERFR FER7->TEY, EHEL008IZHEH 7T MDS 0%
WrkbHEI X R 5. 2 2T MDS Oz iLUElx, FAB 43 8H 2 BEHE U 7= JEic, WHO 45385 3 il
WZHI L CTHERK & 41TV 5 Working Conference on MDS 2006 @ =2 & % X La— ks D2 JL7E
10) ZhkL7=tbo e L= (3£ 2).

F 2 AISHER M (B B S7 UE R ORI AL e
JRATEE  Fretiad mEE ISR D MENTIEEE PRk 28 4R ET)

1. BRRPTR.E LT, BEgmEZI LT 508, &SR, BRALED L, EREZXL
ZEHdh b,

2. KIYIMT, 1 MERRLL EORFGEH 722 MERD 2586 2 23 B B UEGERE (RIS )
DB OBED MERED & 1%, AT, ~E 7 1 B BE 13g/dL RiCE M) 7213 12g/dL
Rl (Zotk), #FHEREL 1,800/ w LA, M/ 15 77/ u LRI 2 H 97 FRl2 1 R DA T,
% FE o it Bk [10g/dl<Hb<13g/d1(3E #)/10g/d1<Hb<12g/d1(Zc ). 1500/ 1 1<ff- Hh Bk %
<1800/ w1, 10 Ji/pl<ifi/Mr#<15 5/ pll OBFEITIE, TP EHBEESIEERE (RS
MEEM) ICHETLINE ) DEEEBEIHETA20ERH 5,

3. HBEIIERWLBERDO Z LN VNR, KEROZ L H D,

A, MZFUEME (FAB BT, 1) ,2) 235, WHO 3Tl D~4) BUHETHD)
1) KR & B ORI 30% A0 (WHO 205 Tl 20% A7) TH 5,
2)  MERBDOPCEIE O & 2 DD E 5 5\ WITIEE M feE B EGE )RR TE
Do
3) RMMOBERE 1X10°/L K Th D,
4)  t(821)(q22 ; q22), t(15:17)(q22;q12), inv(16)(p13q22) F 7= t(16:16)(p13;q22) D Y
BIREE 2D,
B. ey UE
1) BEEEHERICB O TERBRER D0, BIROBRE DX 533 5) T Low L ETH S,
2) Yk, F 7213 fluorescence in situ hybridization (FISH) 5 G i S BE el 23
HEW S D YR B (R 6) 28D 5,
C. fliBhE
1) BHREPRIEFERECRO ONIBETERNGEATE S, (B, TET2EE AR,
DNMT3A &In 2%, ASXL 1 8inF2%, SF3BI1 Bin 2%, TP53EIn AR
L)
2)  WERERIT ) NRENTC, T AEENFEHTE 5,
3 Tu—HA R AN —TCERERPELAET HEMHRMRNEHTE 5,
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LT, 1., 2., 8T ko THMBERAUEREE (RIGMHEREM) %59,

A DOVFEFEHED 1) & 2) (WHO 53 TIE D~ DT _0) /- L, B OREREAED 1) (WHO
X 1) F£721%2) ZWilz LicGa, BHEREEEGER (RICHEEMm) OZMAHET 5.

A OVEIEHED 1), 2) (WHO 53 TIE D~ DT _T) Zi7=7 20, B OREHIELE LD,

BHE R EEGERE (RIGER ) OZWNHEE CXRWGEE. &2 WITIAERKRG (F 21X

B AR T O RERMER 72 &) Th DL X, FAIRETHIIE C OB LA T 5, Mihik

YT BB RIEBUEGERE CRIGHERM) . &2 WIT B RIEAUEER (RS- M) O\ Th D

ZEELODTIRIME 725,

WEEMEDREN TE 2 WHACEEZ A (idiopathic cytopenia of undetermined significance

(ICUS) #ilx&te) IfmElEs L, @28l @F 6 »H) TomEEIT,

H1. ZZ2CoOWHO ¥ &%, WHO 2035 4 fkGThRZ 597,

W2, EHREEEGER CRISMEEMm) LBMTE 20, BHiEE L2 & 72 3 bR HECH
JESFE DM AEN 5 D IGE R & L,

3. ~EZr EVREILEREOLEIT B 12g/dL. %t 11g/dL BE E THRIERDN
BHOENTRWZ ERH D, 2 HFPEREICIIAEZ N H Y B A ANOMRHE ATk 1,800/
w LRI 25 24 £ 8122 < 1,500/ 1 LOELE) £ TIURRIE RS S0 S I35 2 W alhe
HRBH D, X512, /MRS 10 5/ p LERE) E TIIFROERPHOL L TR LR S
%,

H4. BREREAEERE CRISHEEM) ORMM & BEEOFEKEEIT FAB 08 Tl 30%H&
i, WHO 5338 Tl 20% KT THh 5,

1 5. FAB SO @M BE B [ f5s (CMML) 1%, WHO 438 CliE B BIEEERE (R
JEMERI) & LRV,

H 6. WHO 7335 4 BEGTHUTIE, #RA ek B N Hiu, REF BRI B
FICRUEGERE (RISPER ) OZWHIC M TIZZR W,
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# 3 EBEEIE SRR L] T SR A LR
PR L TE
EARFFERMER I (B4 v Bio/#EfERZ)
fMiF=Y 2 REF o RZ
A I BRI AE  CREAES PR M i e s
PR, TS
PpgRe STHESE (]« PIIRETCHEERE, = —3 =J%)
7L 3 — L R E
HEJERE (F: 8h. ©3R)
iR Z
R (BEREH)
HIV J#&g:
Anemia of chronic disorders (&%, ZJE. #E)
FaZp & rER A (B : congenital dyserythropoietic anemia)
B o0& M i Bk iE

(]« st MR ESE B . 25 =Y 7~ h—F X)
1 BRE FSE A
OB R
HifngE (] 2k sEtE A i)
B REHEAETEREE (1 TR MRS BERRHEE)
AR RMEE M
FAEMER I ~E 7 v BV IRIE
Idiopathic cytopenia of undetermined significance
KFERL Y >3 A a7
HEMEY o oNE
2V fIE

2) BERIEZER
B mERB D Z 2L, KCHEOEEBRT 2 &7 L 2 DT _REHER L LT, MR R
B, RGSVEOAEESE, HIV Y72 E), RIEMZEER (SLE, Yvada R—U X, RIEVERRER
E), Tm—LmREE, FEAMEOEKEE (BUERER L), RERE @ARZ, EBRXZ2R
), WEEOIED, RO m &Y, B, ZRMEahilE, ErEY oo\ E, mERERER
B CoBMERBNHIT 5D (3 3). MDS OZKICEL Tk, Zh b & EERERE OB
& RPT L, BRAT L OMRGHT X 0 EEICEER] L2 uE e 6720, —J5, “idiopathic cytopenia
(s) of undetermined significance (ICUS)” 10), FpFsMEM/ MBI ESRBER, FISM B TRk
FEZR SIIEE AN RRMBIRE LB T5 2R d 5.
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F 4 BRREMEE M EE BT DA SEEE - AN SR I (B BE R BUERERE) OIERE SRR W HUE R
DT DT —X 277 N— T KD BRI RO 3% Crik[11] [12]0—ERck )

AT TV — A BRI AUEGEEI R RN m ORI AR
- Granulocytic series (4FHEKR)
hypo-segmented mature neutrophils (Pelger) : {3 B HER (~L 7 V% B
degranulation (a- or hypogranular neutrophils: Hypo-Gr) : fifEk (% F 7= 1 TAKFER 4 TP ER)
- Megakaryocytic series (FAZERR)
micromegakaryocytes (mMgk) : f##/]NER%ER
- Erythroid series (FRIMLERR)
ring sideroblasts (RS) : BRIKELZFER
17 32Y— B
- Granulocytic series (4FHEKR)
small size or unusually large size : /M F 7o [ ZIRBULF P ER
irregular hypersegmentation : 8y HER% 4 HHER
pseudo Chediak-Higashi granule : {4 Chediak-Higashi $£57
Auer rod : 7 7 T /L/ME
- Megakaryocytic series (FAZERR)
non-lobulated nuclei : 3E/7 %%
multiple, widely-separated nuclei : 732 E%
- Erythroid series (FRIMLERR)
nucleus (%)
budding : BRI
internuclear bridging : ¥4 (G t0/E) 2246
karyorrhexis : £ZAAEE (%
multinuclearity : Z4Z/RIFEK
hyperlobation : 84y &A% R 2FEK
megaloblastoid change : FLRIFEREEZ L
cytoplasm (i)
vacuolization : ZEfg/k
PAS positive : PAS 51
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FK 5 FpIEMERE MR B DM AT TERE AN ISVER L (BB RUEWRRE) DT A& YRS S HEE

RDT=D DT —F 77 N—T XD BIB R OREE DX 4y (3Crk[11] [12])

High

High (X Fao 1 £7-112 L EHT 5
1. Pelger>10% %721 Hypo-Gr>10% T, mMgk>10%
2. RS>15%

Intermediate

2~3 R THRIEL (7T — A & BOAEH) >10%

Low

1 %R THEEK (73 V— A L BOAEH) >10%

Minimal

1~3 ZMTEEKR W72V — A & BOAEH) =1~9%

Pelger : hypo-segmented mature neutrophils 14334 H ER
Hypo-Gr :degranulation (a- or hypogranular neutrophils) iR AFH ER
mMgk : micromegakaryocytes f5/NEAZEK  RS: ring sideroblasts ERAREEZFEK

K 6 ZBRHIAGIERE M (B BESUPRUERRE) TR b o etk 5 H CLEkis))

et (R B MDS t-MDS | YR s MDS t-MDS
NI ) fhd
+8% 10% t(11;16)(q23;p13.3) 3%
-7 or del(7q) 10% 50% t(3;21)(q26.2;q22.1) 2%
-5 or del(5q) 10% 40% t(1;3)(p36.3;q21.2) 1%
del(20q)* 5-8% t(2,11)(p21;923) 1%
-Y* 5% inv(3)(q21g26.2) 1%
i(179) or t(17p) 3-5% t(6;9)(p23;p34) 1%
-13 or del(13@)** 3%
del(11q) 3%
del(12p) or t(12p) 3%
del(9q) 1-2%
idic(X)(q13) 1-2%

* OERRSERYIEE A T S 2GR TS O YA O B O F(ED TR
A (B REFIPRUERREE) L2 TS a0, TS ORI, AR O
HIIMERIR D 23 8 2 S ld, TERERE 2NH TR Th L AISHEE M (5§ 5P RUE R
) ORREMEZ R TIRILE 72 D,

**WHO 4533855 4 it CCHKIS)) TIXHAM T MDS &2l 20 L ST 523, 13q-
% RF BRI~ O ROG A RAF 72 AR BRI o2 i@ S h T (18],
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3) w/ENSE

(1)FAB %8

ek X v MDS DRy EIE FAB 2 EIC SV Tz, FAB 4388 Tl MDS ORI 3E1E, B
Bids L OCRM MIC BT 2 FFERD I, BHOBRREZEER OB, Auer /IMEOAME, A i B EREL
T, A& I (refractory anemia : RA), BRARERIFERZ 1 O NISMEE ML (refractory anemia with
ring sideroblasts : RARS), FFERHIINZ 1 5 RISMEE I (refractory anemia with excess blasts :
RAEB), #417H#1 RAEB (RAEB in transformation : RAEB-t), &M &8 ERME B ISR (chronic
myelomonocytic leukemia : CMML) (237 H005 (58 7). FAB 733 TIXEBE TOIFEER LR N
30% AT D HDZ MDS LWL, 30%U EOSAT AML &2 5. £72, BHaaZH

(all marrow nucleated cells : ANC) @ 50%LA L& FRIFERAS 5O TV DAL, FERFEERA
#fE (non-erythroid cells : NEC) TOIEERIEEN 30% LA EOHAIZIE AML-M6 &2l L, 30%
R DOEA DI MDS OBZW & 72 5. 728, ANC, NEC OfFRICOWTITH%RO 7. BRAHTA
EHROZ L.

FAB 533 Cl RA [3RM ML HLEREL 1,000/ w L AT, FRAE MO FERITE@ T 1% A0, HHETIX
TFERIL 5% A CERRERIFER DY 15% A0 & B 341 5H. RARS 13X RA O ERIR O ILNEL 77
HOT, BHE COBRIREFERDNFHEAMIND 15%LL Db D TH 5. RAEB 1T KM I HEREL
1,000/ p L i, ARAHMOFERITE T 5%AT, B CIEIFEK 5~19%, Auer /MEITFE OV,
Auer /MENRH BN H5ETE RAEB-t (203115 . RAEB-t 13RI D ZEER I TE T 5% L L, B
B CIXEFER 20~29% TH Y, Auer MERAH LN DG E S HSH. CMML OZWriZims, KAImoO
HEREUT 1,000/ 0 L PLETIFERIE 5% A, B TIZZFEK 20% AR TH 5.

#* 7 FAB SHHIC L 5 B SEBUEGREO 08 CCRk(1])

Jpi il AN ifn T L BT
RA TEBR 1 Y%A HEER 5% AT

BAER 1 X 1091 AT BRIRERZEER 15% A *
RARS FHEER 1 %A FFER 5% AT

BAER 1 X 1091 A BROIRERZEER 15% LA 1 *
RAEB HER 5% A IFER 5~19%

HERK 1X 1091 i Auer /ME (-)
RAEB-t |ZFEk 5%LL L FEk 20~29%

Auer /ME (+) Auer /MK (%)
CMML  |ZFER 5% A EER 20% AT

HAER 1X 1091 LA L

ARISHEE I (refractory anemia, RA), BRIREZFER A £ 5 AIGME A (i (refractory anemia
with ringed sideroblasts , RARS), ZFERHENN % £ 5 RIGIEE M (refractory anemia with
excess blasts, RAEB), #1TH# O FHEREE M % £ 5 RIS ifi (refractory anemia with
excess blasts in transformation, RAEB-t) . & ¥ & %6 ¥ £k ¥ & 1 % (chronic

myelomonocytic leukemia, CMML)
BB AT RIS 0 5 H R

(2)WHO 73$8%5 4 hREEE 4 IRERETHR

WHO 73385 3 i TlE, B R/ TRZKD D LHET HRIMEIL 10% THLH Z L AWRSNZ. B
Bl & 2 WIIRIE I TOZFEREDN 20% L, EOAIX AML &35 2 L, CMML A 'E#E R/
HHEHEEMER B (myelodysplastic / myeloproliferative diseases : MDS/MPD) | O~ 7 v—=7
WA ENT-Z &2 FAB NG OREREHE R Th o7, £ O, WHO 72J85 3 Tl
RA B3 XU RARS 78, EEWENAZMERICKSGEIE, ZMEKRER A D RIVE B E

(refractory cytopenia with multilineage dysplasia : RCMD) 3 X O I ERR BIEK & B ERFE
BRA& O Aot ERIRAME  (refractory cytopenia with multilineage dysplasia and ringed
sideroblasts : RCMD-RS) (ZHi/3¥8 S 417z, £72, RAEB I35 H#i COHFERIZ 72 K12 L Y RAEB-1

9
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& RAEB-2 (T38| S dv, B RBE M F §f 28 i JE 6 #F (myelodysplastic syndrome,
unclassifiable : MDS-U) ¥ X Ok R4 del (5q) % £ 9 BHEIEAJEREE (myelodysplastic
syndrome associated with isolated del (5q) chromosome abnormality : 5q—syndrome) %7
TY =PRI t (8;21) (q22; q22) ; (RUNXI-RUNXITI), t (15;17) (q22; ql2) ;

(PML-RARA), inv (16) (p13q22) F7/=ix t (16 ; 16) (pl13; q22) ; (CBFB-MYH11) DY
BRBEENRO ONDHGE G FEROBEEDO WL AUZH )b 6T, AML O#HRICOEINDL I L &
AN

WHO 5355 4 iR ClE, WHO 7285 3 RICHE T OSETH S hic. AMOZEE Tix, WHO 43

F5 4 B TIE “ringed sideroblasts”?’ “ring sideroblasts”|Z, “myelodysplastic syndrome
associated with isolated del (5q) chromosome abnormality : 5q—syndrome”?® “myelodysplastic
syndrome associated with isolated del (5q) : MDS with isolated del (5q)” (2, AW |Z72> T
W5, BIZROFENE T A 2N R E AT TIE e, YRRy ofE S HEN RSN (&
6, & 12). (a) H—MERFBH DO EEMKEZ MO NS MERJEAE (refractory cytopenia with
unilineage dysplasia : RCUD) 23#1a% &4, Z D720 RA, RIGMELFPEREE (refractory
neutropenia : RN), ARISVEIM/IMOBE (refractory thrombocytopenia : RT) 235 EN 5. (b)
WHO 73485 3 i@ RCMD & RCMD-RS 1%, WHO 73385 4 R Cl3—+5 0 1208 S 1L RCMD &
7%, (¢) FHFERIEMA 22 < CRIMIM 1% A0, B 5%A0) T MDS &2 T& 2 8BB4 iR
220 h DD, MDS AHEHI S 40 5 Jea R EE (& 6) 3580 b2 #il4 MDS-U & L7-. £7-, RCUD
F 7213 RCMD D HHAEA w72 T3 K IMIZ ZFER A 1%788 541, RCUD e A i 7= 323 Lk
W ERBDHHL MDS-U 2D, (d) Hoio/h gl BERERE (childhood
myelodysplastic syndrome) D47 3V =8B S, £ O 70 TRICE ERIR BEAL & LT/h
IR M BRIV E (refractory cytopenia of childhood : RCC) 723i% () Haviz. LLED 4 &3
WHO 73455 3 iR WHO 7335 4 iR~ DER R DRA > S ThHD.

F4 RAETHRCTIE, refractory cytopenia (RC) <Prefractory anemia (RA) &9 HEEZE W
9, $#€kDORCUD, RCMD, RARS (ZFHY 3 % Mk & L CMDS-SLD (MDS with single lineage
dysplasia) , MDS-MLD (MDS with multilineage dysplasia) , MDS-RS (MDS with ring
sideroblasts) 235315, MDS with isolated del (5q) (Z2W T, del (5bg) LIFMz (=7 B
el (7q) Z BT AINYERRE N1 STETFEL TV TS ZOHIBICE £ 5. SF3BI
B RE OFENMDS-RS OBWHIMAIAENT. FEHAERCdel (Bg) DRVMER]TSF3BI1
DERFEPIFET D56, RS 235%LL ETHIUEMDS-RS & 2T 5, SF3B1 ORFEI/RE
WG AITIE, MDS-RS & 2W3 2572 ®IZIZRS OFEIGN15%LL Filed Hivd 2 & ekl v 24
FETHDH. RS 2R, D OREEN2 Bkl EAFET DIERNLHE4 iTIZMDS-RCMD 24358
INT=A, WETHRTIZIMDS-RS (20 S 5. MDS-U with 1% blood blasts Tlid, 2 [R[LL D
B TRIBMFERFNE N 1% THDH I ENRRETH D & Shic, FREFERDB0% L LFET 2550
SHERANCEE N b 7. ETIR CITE BRI RN A A (ANC) D20% A5 D5GE 13
REFERCRMINE (NEC) 1Zxtd 5 ERiFEkOEISGICREDL L TMDS Eglransd. 72720, Kk
TRIFERI80% & B %, D OHIIRFEERD30% LI EDEATY, ANCIZHT 5 B HEHERDOEI S 0320% A
i & 7257, AML, NOS, acute erythroid leukemia & #2Wid 2SItk FE4 IR E FIEETH
% . WHOZHHEE ARCLET I OMDS D IR 4346 % 81T R T,
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AMRRIEGRE DROBBAA R
#8  WHO 7B FANETIC & 2 B R BUEGEREORAE  SCHk(4]
BB g ity
o W sy iﬁgﬁkﬁ; ARATIRIC £ %
RS THE R (B HETRIFER . H B AR T
o) i
ke
BM <5%, PB MDS with
MDS-SLD 1 1 XiE 2 <15%/<5% T <1%, isolated
Auver /ME () el e
il X7
ke
- BM <5%, PB MDS with
MDS-MLD N 1~3 <15%/<5% T <1%, isolated
Aver /ME () del(sq) 3%
il X7
MDS-RS
ke
BM <5%,PB  MDS with
MDS-RS-SLD 1 1 X% 2 >15%/>5% T <1%, isolated
Aver /ME () del(s) i35
T S e
ke
. BM <5%, PB MDS with
MDS-RS-MLD ) 1~3 >15%/>5% T <1%, isolated
Aver /ME () del(sq) 3%
il X7
del(5q) Hifl &
7203 AHnef gy
0,
MDS with isolated L3 Lo PUMER iR
del(5q) 1 Xt 2 DT gger i () 2 (EELL -
7 & del(7Q)ix
FR<)
MDS-EB
BM 5%-9%
7 ol - =
MDS-EB-1 03 1~3 #L EEE xzPB kN
Fikeka 2%-4%,
Auer /ME (5)
BM 10%-19%
; - %7713 PB )
MDS-EB-2 0-3 1~3 8 EFJ 5; ; 5%19% LESRD
F 721X Auer
/MK (4)
MDS-U
0,
with 1% blood mU £ M j5/ ’iPB -
blasts 1~3 1~3 Hiken o g
Auer /ME (-)
with SLDand . mL g M6 PB {EEED
pancytopenia fEl o9 ,

11
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ga?ed on BM <5%, PB MDS & #Z W]
C;;I;g;iﬁc 0 1~3 <15% § <1%, RE7eYuta (R 2
N _ AL
abnormality Aver /() "
Refractory cytopenia of - - 2 BM <5%, PB N
childhood 1~3 3 i <2% e

R DOBEFRD A~V F L OIS : MDS-SLD (myelodysplastic syndrome with single lineage
dysplasia H—MEKR O BRI 1 5 B # R EIERRE), MDS-MLD (MDS with multilineage
dysplasia 2 MEKR BIE R 2 £F O B R EUEWERE), MDS-RS (MDS with ring sideroblasts ER{k#k
FER 2 £E O B RIEAUERERL) . MDS-RS-SLD (H— M ERRHE D BIE Ak & BRIRERIFER 2 1 5 5B BIE Ak
SEMERE), MDS-RS-MLD (£ MLERR BIFRR & BRIR BRI ER % £ © B3 S TERUEBRE), MDS with isolated
del(5q) (5F YRRt o0 AR R & 1 5 B # S EREERE), MDS-EB GEERHEIIN % 1 © & # B pE
78E), MDS-UMDS, unclassifiable 4% A~AEML 86 I EWERE).

* MERD DOEFR: ~T 7 a B URE <10 g/dL; m/RE <100 X 109/L; A ERE <1.8 X
109L. FhUZ, MDSHAZ N6 OER LV BEOR M F 72 12/ MOsAE L LTBD Z &b 5. H
BREUT <1 X 109LCRIFIUIR B2,

T SF3B1 RN\ H D55

I ORI O ZEER 1% 200 LA E O CHERR
§ BRIRELZEERD >15% OFA 1% MDS-RS-SLD & ¥4 %

12



(3)WHO 74B5E 4 i/ 5 4 hRIZETHRT MDS [ZBER T 5ED

a. CMML OH||
CMML (%, ‘BH#EH#sAMENES & MDS ORI RO 7 1 — OB BERIES C, FAB 728
TiX MDS DO#ilETh 5. WHO 755 4 MUK, CMML 1% [ #8652 % 5/ B B GE e I 5
(myelodysplastic/ myeloproliferative neoplasms : MDS/MPN) | O 7 7 /L — 2k AA E
7z.

b. RAEB-t DHI|F#

WHO 735855 3 i CIZEBEH D WIT KRR I T O IFEER L E D3 20% LA EOJER]IL AML & EFE S 1,
WHO 554855 4 {5 4 BELGTIRC S 2 OERICED D T2\, Lz~ T, B TOFERLERIC
L 02l & Tz FAB 2980 RAEB-t 3 X ORI CTOIEERDY 20% L4 Lo b o1, WHO 4y
HE 4 RCTHT T AML IZ58EIND. L LR OERHMOIEFEEED L, & DHVE Auer
IMEDIFED I L 0 2k S iz RAEB-t 12 WHO 437855 4 iU 4 GGTRClE RAEB-2 (24
HIns.

c. RCUD (% 4 i)/ MDS-SLD (3% 4 hRekEThi)

ZOAT Y —X WHO 775 4 fRCHa Sz, H—IMERCRHIC DA BIB K & 3 2FEk I
M7 MDS £ & D72 HDTh D, ZORNZIE RA, RN, RT BREENS. BEMEZRT
KD IIZIMERII D 258D D Z L INZ WA, & EIC 2 ZfICIERBAD 280 55608 H 5. Bk
R 1 R TH D0, WIMLEKEAD DAL MDS-U EEFRIND. BIEMIZZ o — MM OFE
WEFTnT LT, 7 — U MWERETHLREMDEDO NS, BRI AZ RS 2 ik
WAIE, 72 & 21% anemia of chronic disorders (ACD), FFEER, v AL ARKYYE, HAERBM
1, 5|21 idiopathic cytopenia (s) of undetermined significance (ICUS) 9) 7¢ &4 {HE
R L 22 T2 b e, £, HEMEH, (LW ERE S RIPAR L ERBD ORR E 72 5.
L7ieRoT, 77— MWaIEHATERY (2b 21E, EFEER) 560 RCUD OBKICIE, 6 %
AREOBEYIMNVLETH S, ApAE, BRICBWTIE RA Y &g U THEERN G W &2
WS TWD 14, 15). 5 4 IRSGTIRTIZ, 4 F72° MDS-SLD ([ZekET S he.

d. RCMD (55 4 hix) /MDS-MLD (55 4 hitckzThi)
FAB /3% C RA X° RARS (ZAHY 35 2%, & D72 ) T iR RE O BT A ET 7 O FEEE A358 M,
B p &l LT, PR/ AR THIIMBEBITOY A7 HE0 16~19).

WHO 75 3 i ClE, FABABICRAIZHHEINTWZHDD I 5, 2 %fIZ 10%LL o
AR BIZRL D - 5L 555513 RCMD, FAB 43810 RARS @ 5 6 2 Z#tLh T 10% 2L Eoosffifa
WZHRIZRR DA B 5 55E1EXRCMD-RS &3S v, WHO 2355 4 i T RCMD & RCMD-RS
X, —HRVICHE S RCMD & 22 o7z, 5 4 EGTIRTIE, £ F2° MDS-MLD (ZH5GET S 4, F
BEDIRIFER T OBRDIRERIFER D LLH 15% A0 (SF3B1Bin T DERN B HH51% 5%AM) DIE
F‘OBINE7z=. WHO 3% 3 MiAK:, WHO 20885 4 il (S&EThR) I8V TH &R D BIE
FROBIMEIL 10% & SNTVDH, 2D 10% &) BIEORFSERRIE R I OV T+ 1ot
INTZb D LTV . WHO 5555 3 MROFROERRAIEZRIZ OV TR b 28 2 it L T
Wb RAY DT N—TOHE 20) T, BRMICEROD D EEERARO BEROBMEIC OV T
40% L LTWD., HARE FA Y EDOIEMIETO B ARDIEFOKRFT 21) THEZERRO BIEHK O
BIfEZ 10% &3 52 &%, THRIATFELUIE TRV ERE S, EEE MDS eV —%
7" 7" — 7 (International Working Group on Morphology of MDS, IWGM-MDS) 7> & D5 22)
Th, EEROREROBEZ, WHO 458D 10%75 20 £721% 25%I251 & LiF 5 Z L35 E
INdE SN, FRFERRTH, BELZHEZSTXELT20ELH D 23).

e. RAEB-1 & RAEB-2 (% 4 Jiit) /MDS-EB-1 & MDS-EB-2 (% 4 JltkzT /i)

FAB 77#C RAEB 0N b DL, P#HEBIMFBITY A7 OENZLY, RAEB-1 &
RAEB-2 |2 WHO 4% 3 U T EI &N 7-. WHO 2¥E5 4 iU ClT B i CHER 5~9%, F7-13K
Y1 CTEEER 2~4% DAL RAEB-1, BH# CHER 10~19%, F 7 13RI THFER 5~19% D
AIERAEB-2 & &tz L2 -> T, KM TIFEER 2~4% THIUE, BHECTHER 5% A CTdH -
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T RAEB-1 &7¢%. WHO 735 4 it Tl Auer /IMED LY UMTHOWTFEL < Bl S 1Ty
5. 7oL ziE, RCMD X° RAEB-1 (28 Ed 2 KM, BHEOFEKLRTH->TH, FEKIT Auer
IMEDHIVE RAEB-2 L0 END. 5 4 EGTIRTIE MDS-EB-1 & MDS-EB-2 L 4554

27z,

f. /3¥EARES MDS

WHO 533855 4 BT, FFERBEMAS 72 GRAS I 1% AT, ‘B 58 5% A0) MDS E2Wr c& 5 BRIk
ZIRDIRNH DD, MDS AEHIS DY AR B (£ 6) 13580 biLsla MDS-U &LT-. F7z, RCUD
F721L RCMD O REHEZ7- T S RIH MIZZFERZ 1% 561, RCUD O 3L #E23 7= 923 L fn Bk el
ZRH 541 MDS-U (2538835, MDS-U LB =Bz VT, EERWVBBIE NS ET
oY, ODHITHIDOTFI LIRS T-BRT, DL FHZATHITLIT/e> T %, RCUD 7213 RCMD DAL HE4
7= DRI MIZFERE 1% 788 55414~ MDS-U |%, RCUD/RCMD L0 F#% 23R E T, RAEB &Y
TEPRIFTHLERESITND 24). HARDIERFITIL, RCUD O R HEA /-9 25 BRI A 238
HHHAT D MDS-U OBEFENRAYFIE IR LENZERRESN TS 15). 5 4 MEGTACIX
MDS-U with SLD and pancytopenia, MDS-U with 1% blood blasts. MDS-U based on defining
cytogenetic abnormality &An4: 2SBREICZRY, RIFILO 1%DIHFERIL 2 [P EOBIEE TR T 54
EhRbHDHESNT.

g. MDS with isolated del(5q)

WHO 73365 3 ffin 5, MDS T 5 FYEIRREMED K KD HDOYEIREE R 51D DA 5q
—syndrome & L CHI7ZIZHHI N, 55 4 iTTH MDS with isolated del (5q) &9 4 Fk CHE
XT3, 5q-syndrome I MDS O/ D 73 7> CHeE— A MEICHF RS 5. — R LR ER M2 .
ZRL, M/MREIXIER 220 LIS 2. R MEFERIE 1%AR0C, BT OFERIT 5%,
R 2 FF BRI 5. AARTITFCK & bl U TR IRV 2 & 3 ST D 14,
25, 26). 5q¢-%H 3% MDS 2% LT, #VU FvA ROFEKTHHLFY RIRICEY, &mn
AMBENR L 5q-2 1 —2 DR - HRPBD HND LMESW TS 27). F 4 BEETHT
1, del (5q) DIAMC (=7 BLWdel (Tq) ZFR\V 7o) MINAGEEE TR 1 D72 FEL TN T
HZOEIFICELZ Lo T,

h. R MDS (2% MDS, #r#E{ b2 1> MDS)

#J 10% D MDS BFH OB R ZIRIZAR T, {KEA MDS (hypoplastic MDS) & FEIZILS. B HEK
e & T & OB O TlidZew. 2l L OIFAEREMEm & OERINREE 5. &
7o, AEMEIC L2 EHEESCH CREREREZRAT LI bEETHDS. BAERREAM T
Ao st 7 e 7 ) L EORBER A THDL Z L0 b 5. £ 16% 0 MDS B3 T,
BHEICHAE L 2 PR, B LA £ 5 MDS (MDS with myelofibrosis : MDS-F) & M-En 5. B
ERI72 MDS-F OEFRIL, OVEAMETHRRMMESRE (27 =7 1 nb b)) & 2 5%
LA DR Th % . grade 2~3 D FREOBMELIZTTEARK FTH D LW I WMEDNH D 28).
MDS-F L@2ZWrans6ln% <2, RAEB Oh 7 3 —Thsd. BEHEBRHEATIE, @BEZWT
WNEETH 5. FEROBMZ, MR (Bl CD34 4efa) ICX VSN ESD. MDS-F
DFFE 72 ERETFRIFT L E LT, BUNEREREZ BT —E O BRI O & ORI H 5.
B BE OBHE(LITTEPE B MDS, A REEsE MR, Y N, A OB R, ROGPES
wO(e & 2L, BHEREMERESE CERE, HIV EEEEER ) T8V TbHRobhdie
D, FNHDORAPNLETH S, LRI EMEE BERAEE & FEXIL T2 BB L 2 1 © 2k
BHEE (acute panmyelosis with myelofibrosis : APMF) & FREFAIZIZIALIT 55, APMF (%
AN TR OV EIRICRIET 5. AR EUITUIRMEE 725 MDS-F & R3S PEE BERRHEIE &
TR R AR 91T

K 9 ML 20 O B RS EGRE & VR B BERAEIE O £ 8h1 A.

I A RAEAL 2 1 © B Bl SUE BUE R JRFEME B BERAEAE

ik EX(" fik i wT HE

ARMMAT R | LB, LI LIS P EROBUE | Bifn s BRT, ek & /MR %
kL - B EEDRHOEND, ZELH D, FEMARMERD A B DTN,
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Y

Tz
?51'?
\

NS

UL RIEGRE 2RO A K

WA i BRI ER & AR IFER A BT D
(leuko-erythroblastosis) ,

Z Ol D KF | REABAER O RER AT CD34 | RIFMLOBELFHA T, JAK2, CALR,
BE 72T R | B OEER A DD, L <IE MPLEIGTFIZERN A BN D,

IR 29) 7 &2 BEIT L TERL.

i /N MDS & B ERYE B i dp
WHO 737385 4 fiRCI3/hE MDS O 7 TV —MRRE Sz, AANREARISEmEREAE (RCC)
%, Bt 2 IMERBD 23 0, RIEMLOIFERD 2% A0, BRI RIEE RO b, FEKD 5% A
i D/NE MDS OB EREBENAL & LT WHO 77385 4 ICRidi Sz, 3B 4 OSGTIRCH A
SN

i. RARS-T
/RN % 1 o 7o BRR B EF BRI N &2 1 5 AInPEE I (refractory anemia with ringed
sideroblasts associated with marked thrombocytosis : RARS-T) O [fi/IMi# o F#E 60 J7/pL
PLENG 45 TpL UL EIC T bz, WHO 285 4 lRCH [ B ARe oB # 2 I A5 BEHE
JEMEREYSS (myelodysplastic/myeloproliferative neoplasms, unclassifiable : MDS/MPN, U) |
YT T N—T DI OEEFRBITE DI TN F 4 REGETIRD 5 IEX7 MDS,/ MPN O—¥%
[RENL L 7272, Eiko> MDS-RS &1d#72 0, SF3BI BFHOFEICEDL ST RS A 15%LL E
fAAET D2 EMBENIKEL SNTEY, BEER LN TWRW. 5%, BEIEbLHEE Bbihd.
k. VR B BEE NS
WHO 7385 3 Tl (LFHED D WITHERBIER O & & 123 )ET 5 AML/MDS (1677 B
AML/MDS (acute myeloid leukemias and myelo-dysplastic syndromes, therapy related) &
L CmHEnT-. W7 genotoxic 727REIED & 2555 O IFERKDBELE DN AAIND B IR
73 Y —TdH v, WHO 43585 3 i TiL MDS 4350 b4 I3 AML O 72023 S #v7-. WHO
SYFAER 4 RTIE, TRIRBEE AML/MDS 1%, AR TEHREEE#iTEEE (therapy-related myeloid
neoplasms) (AW &h, HAFEEED AML, MDS, MDS/MPN 2 & £, A gHtt o imss
K OB E S aES: (acute myeloid leukemia and related precursor neoplasms) | OH% 7 7
N—TNOHT TV —,7poc. 8 4 RSGTHCTIE, S EiErE A i L OB EEE (AML and
related neoplasms) ®HIIEE I 7.

1. ICUS & IDUS
HLWWAT Y —"Tdh 5 idiopathic cytopenia (s) of undetermined significance (ICUS) i,
6 » HLULEFHET 5 1 Bl Lo mEkEndH v, PR s o<, BEkd MDS O X%
7z SR VBEE O BRI (10%AKT) THDH. ICUS 2Eebil b4 TiE, )7 <o aHE
CHEERRBBIE NS MIEIZ/2 . Working Conference on MDS 2006 D =2 >t o AL KR— D
WL 10 (2R T MDS I2BhE 3 28 in A RIZ ICUS I Ch @b snd Z Eanh, ICUS
I% non-clonal ICUS & clonal ICUS (CCUS) (2317 65 30). F7=, LR BIER L Yok
BENOHLOO, Fed 5 MERREAD 2R S22 WERNC % L CTiE, idiopathic dysplasia of
undetermined/uncertain significance (IDUS) 31) & W oL bLIEBINTW5. IDUS (FE2E
A& 5705, MBI LR T, MDS ([ZHR ) e KB AR O N2 b H Y, K
P HEIF T ERRS macrocytosis 23RO HALH T8, KIEIMMRAE CEDHFEEEED TN TEXDHEIN
TW5A. ICUSIZ2oWTiL WHO 4085 4 BIC b FOFEEREH#H I, a2 n3585ho
OhHMEEE VRS, L L, IDUS YT 2ER OHE 32) 1TBUR Clidfd Thawn., £z
WHO 5755855 4 RO EFRITHE 21X, IDUS ITH Y T D 5EF D2 < 1ZTMDS Ofiilg & 72 % & bl s.

m. ‘BB REIEER L EORD T (7T S )

2008 #{Z International Council for Standardization in Hematology (ICSH) (ZJ& v, FAB
SYHEOERAEAZMN (all marrow nucleated cells : ANC) & & T-5i72 5 €% OB BA A5
8 (BM nucleated differential cell count : NDC) 725:r&#, WHO 75¥E5 4 R ClX, BHEb v
v N EBROIFERIEERORDFIZZ O NDC A SN TWD 33). FEflIE 7. &R 2%
oz L.
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7 10 Idiopathic cytopenia of undetermined significance (ICUS) & #E(CSC#ER[10])
A EFE
1. 6 WAL EFRRET 5 1 MmERRLLE o i Bk
NE U E U < 11g/dL, GFRERE < 1,500/ 4 L, fi/MRE < 100,000/ 1 L
2. MDS D4 i BEEIUCE25H
3. MEKEAD DMOETOIRK DR s BE LT C 25 ]
B. ICUS :2Wid % 7= M e YIs ke H
RN (B, KA Ml RIS 5 FRR L)
s> X #ids L OB R A % & TR R
BEAREE Y MR oy FA & i AR b P A
BRI & AR
BRYeto e E R A
KA ML & H D 7o —H A A B Y —
FISH 1" % & T Y R oo
VB U2 A ZERfEeT (] 21X TCR A% K — & BRI D 545)
. A NVABEGEORRS (HCV, HIV, CMV, EBV, Z OAth)
C. REBHHICHLE SN 2R
1. 1~6 7 AMRROMmEHRE, MikokE, Eymd
2.  MDS OEEWAIERL o oG E I A R A
HEE SN D BARIRIE#E %L 5q31, CEP7, 7931, CEPS8, 20q, CEPY, p53.

© 0N o Ok W

(4)FAB 73#8& WHO 74858 4 hRICK D2 TD LLER

FARHINZ WHO 75385 4 BT, FAB 43780 RAIZRCUD, RCMD 7~ MDS with isolated del
(5q) IZZWr=i15. FAB 437%™ RARS X RARS F7-1% RCMD (2, FAB 7358 RAEB /X RAEB-1
F2IE-2 1IZ2Wrsind. HARDIERITIZ FAB 73280 RA 7% MDS with isolated del (5q) 725 &1%
L7y, FAB 4550 RAEB-t O KESy D2 WHE AML (272%. FAB 29 3E13/A< % & L, WHO 435855
4 hRH AT FAB 20384 R L QA2 880, FAB 70EE WHO 53385 4 RO A fsin T
WIS B L0, FAB 3B E FRITITB R 30, AL B E T D016 D 7en b3 47
fELT-. 72820, A LIANO B — [ ERR KO MERBD 2350, ZD M ERRFED AR EFFD, &
B & AR I SFER DN 0N GE CRIB ML 1% AT, B 88 5% A1) 1%, FAB 538D Tld, 8%
5 RA EL TSN Tz O EHERIE NS, Ziubld, WHO 2385 4 BTl RCUD D720 RN
F72IE RT &72%. FAB 733A U, BN RO IGBIE Th o723, WHO 733855 4 IiClE, FER
A2 CRRY I 1% AR50, B8 5% i) T MDS 2 W CE 2 BIZREZZRD 2V E DD, MDS 23
HISNAY RS (R 6) N LLAHIIE MDS-U Lxid. ©FED, FAB 7338 TiZ MDS TZeho7-
$123 MDS ERZMES bbb, Ziud, BRSO OHIIBEZREFSRIHT A MDS O MG TR
EVIHZEEIRL, HEBEEND. FAB 703D 72) Tlx RA TH-o7= 5qg—syndrome 73, WHO 23585 3 hit
PLRE, SZ U729 72 ~7-. bq—syndrome | %, FfEEIEFHIPT R, TEREFHIPAT A, LT URINIZHHT
DIRESIGMEDN DA T, B —RERR G THY, 247 5 E ThoTo LiHli T& 5.

4) BEEEDSE

HIEEIZOWTIE 18, P& IR TTPRRTFEHNLOPREGHI E BN 505, 35 ETISE
R 16 EFEUETRCA RS IR AT A NIZR T 2 BEE D HAAEROSEKEK 1 & LTURT.
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4E JRE-fREE

LTS

MDS 137/ DREZMED 7 n—r OREZHIERL LTHIET 2 L B2 b5, FIEDERK T
LR D BISHERPREER S —HMOEETHLMNMI S TWDID, Z<OBETIINSDHE
KIZAHTH D, 2T AL TO DB ER RS X OREEREIZOW TR~ D,

AN - & EsEEE o WHO 23555 4 i 2016 4EXET CTl. FHEME S BEMERRE 24 U 2 J5A
Bl (IBHIfuZEE) & L. CEBPA, DDX41, RUNX1, ANKRD26, ETV6, GATA2, T AT
REEE L 23 KB D W TR RE L L C Noonan JEMERE, = DM OF BB R ESIEREREN H T
HNTND 4), BEERTIX720 2 Down JEFERES MDS OFRIED U A 7 M@ WKl 2 T H
b, Bt Do b, RUNXI, ANKRD26, ETV6 D25 B 3/ M DE) - BRI R s 2 £ 5 =
ENZ, GATAZ B+ O RE TR & PR E 2 FH8 & 32 MonoMAC JEfERE D JRIA
ELTHLND, Noonan SEMEREIZFFBRAIVEFAERMEDERZ AT 52 HN L < PIPNII,
KRAS, SOS1, RAF17¢ £ ® RAS/MAP % — BB T OEREFT DHIEGERETH H, T Ofh
DFEE B A SIEERCE T 5 A L LTIL, Bloom JEFERE(DNA o#EH - (EE 1545
NYN—BE NI a— R$ 25 BLM 851 ORE C/MAZ AR BYGRBERIEE, oA
Z B L+ %), Fanconi JEMERE(18 filHdH 5 FANC Eis RO RE Th 5, JLILEKED & K F
WarEH), R ARSIE(DKCI, TERC, TERT, NHP2, NOP10, TINF2 73 X7 1 A THAK
BLORZOLEMNIZEET 5 shelterin 5% 22— R 28R FREICEFE DA LIV, TNOZEHE,
AFENBEBE, KREGRILEZ 3BET )R ENMLNL TN D,

BREEELN - GUAS AKINERIE D & 5 MDS (XA B (therapy-related)-MDS & 2K S 523, Zih
X MDS 20O %% HDHIZmE R0, JuEAlo > 6, TAXEH L hRA Y AT —BHE
F1X MDS FIE & ORRBEMR DR & STV 5, RIIZIE T L 2 AL ANTFIE £ CTOEREN 5
~T AR L R RGO EE ZA T D2 ENEN—T, FRA Y AT —BHERNIIRIESE TO
BREDIREE D 1~3 F L <, WHRER R RETE 24 U5 2 EnZn, 7272 LEBRICITHIH
(S RH S R Z2WEBT & 200, il & MDS OFEIE & OREERFABEN - O N HBREINF &£ WA D,
RIS 34) CEBEIRSA 7 v b 85) 72 G EIREE 2% 7o e F O MDS BIERENA B &
K12 D L WHEFMIENH Y . Z OHFA OFRIERERIL T L ALAIR B AR &L T\ 5,
RUEB U ORFEICBE LT, BEICK 2 ERE R S MDS ORIERIZEIGEBfREZ7E D 36).
RRBRRH LD EZZ LN TWD, ZOfth, B MDS ORIEY A7 &0 Z L3 A X fiE
HreRERTW5S 37),

J g

MDS (Fifn Bk & BEE RETE B iR ~ DR 2 R L T DIEERE Th 5, MDS ORHE A H 571
AT 2BEEE L LT, BAERRMERM, FIEMEAM M AFRRE, &HEmEEL, ICUS
(idiopathic cytopenia of undetermined significance) . CCUS  (clonal cytopenia of
undetermined significance), % L CEMEFHEMEAMFBERH D, MDS & 25 OJEIEKE & BER
T LEASNTIE RS, A—"=F v IWFET D, €I T, BInFERT w7 7 A V&3
ANZIRNT 5 2 L2 Ko T, BBEMEIER ORI OMb & LR E & O AR A FllR 4
HRANPHEA TS 38, 39, 40), S HIZZNBHIZHEITT S NIk & LT CHIP (clonal
hematopoiesis of indeterminate potential) &\ 9 #EEN B XN T\ 5 30, 41, 42, 43), CHIP
DI 7T m— o MaEmII N & TR B L, ARG ORIE D R 7 LD b O DEIHKIT
PR TIEZR,

B TER T 7 7 A 2010 FREPENS, KR —7 20 —DBGIZEL Y MDS 1246

NDEERBITERTT 7 7 ANVDBHALNIESN, TOFPRICHTZEZELHSCTRY 5O

HD 44-49), MDS IZALNLZERT a7 7 A4 ik, BT REMAOHEKICI > TRR D,

IPSS/IPSS-R 72 ED Y R/ R0, HpIZ L > TERLZDITHLHEAADZ ETHHD, [A—IRKICEL

STELEOONZaAR— FOFEIL, ZTOWBRHEEZITDHIENTELRMTRESINZEMTH
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BESURROERE BIROBIRA A K

HIEHBEBZDVEND D, T-& 2 &M 2 A — TR Y 27 BEeEmE 122 < &
ONAERII D72, SOICHEY A7 OBRFRFIBHEIZTZEVENRNTZDED L D IRFHY
OB OHBBEE 3D 72 725, BREBIEFIIRIILCTAT T A v v T EAREREG S
DNA X F ALK, 7 a~F AEHR T, 5K F, ab—T U EAEK RAS XA =1 | K
%) —P(JAK2, MPL, GPRC5A, FLT3, GNAS, FBXW7, KIT), DNAEF = v 7 R A o k
BIXWMEEREELE 25 50), ERHDICHOWT FRCIZIRRS,

« ATFTA4 L TEAEIK (SF3B1, SRSF2, U2AF1, ZRSR2, LUC7L2, SFI) :
AT T A v TEARERITIMDS @ 60~70%2H 55, < DRI IAT T A 2w THML
BT AEEROERERTHY . D OERITHE VYA AEET %, SF3B1, SRSF2,
U2AFT (3R EDHBICEF L TER (Fy FAKRY b)) BAHLN, HIEESROERTHL Z L
MBI D, SF3BI OERIIBREEFER AL D ¥ A T2 A b, THREFKRTTH D,
SRSF2 BERIIAT T4 TN —OfE AN LT T2 Yo AF o BT
U5, CMML OFHICHABND,

« DNA A F/UALIK+F (TET2, DNMT3A, IDH1/9)

DNA A F /LT CpG P X7 LFF RO b D A F Ak Z245 L. DNA HIEE S| D2 %
PEDRRWE R BIETHIEZ SIS D, Wb b 2T 23T 4 7 AR ThH D, DNMT3A
ITHTHRD A F UL EZONE LY | ZOEET MDS O 10~15% DIEFNZ b5 1EH, CHIP T
b oL bEBEEICAOND, —F TET21ZAF by b3 (5-mC) D A F /L ILIC R 2t 59
HZEIZEoTe Ry A F by b (5-hmONZ A U, IR A FIUARIZE L,
TET2 5 - 51X MDS D) 20~35%IZ58 H i 47, 50, 51), A F/MMERESINS Z &I
L0 AFACEBTRI L 72 %, £7- IDHI/2137 — U BEREKEESE C, Bin T2 %IE MDS OF) 5%I258
Oob, AR IDHI1/2\Z LV PEA 7z 2-d-hydroxyglutarete 23 TET2 OFERE A BHE LI A T
ALl S D 52), [Fl—RIKICET D TET2 AR L IDH1/27 5%, MDS CI3JR RIS L
VN 53),

- yu~F AMEMIKTF  (ASXL1, EZH2, BCOR, BCORL1, KDM6A, ATRX)

7 a~vF MR TIL v~ F UG e A NEMICEET AT 2 kT 4 7 AR T Th D,
AU 32— AFEPRC1/2 complex)id HOX {5 7-#E72 & O /L EEE S T ORBUNHIC B 595,
EZH2 13 SUZ12, EED 72 £ & £ HI1Z PRC2 Mk T 2R+ THY ., BHEEA R 3D 2THFHD
Vv d b AFNALHSK2Tmed) % L CHRE 2 A2l L T\ b, EZH2 DA HIZ MDS ©
5%IZH B 54) | BRI LK D IIFIT L 0 IR EEE M MEdE S vd, BCOR, BCORL1 13 PRC1
DOEREZETHY , BEIZTMDS O 5%ICH LD, ASXLI X PRC2HEHEKEZ Y /7 — K LT%E
FALIELDIINELEZEZ LN TEY, £OERIT H3K27Tme3 DIV % 67257, ASXLI D%
FLIMDS DF) 20% 12 H AL LA FIUALAIO NN Z L L LT PR ARK 7 ThH 5 55),

- B BK¥ (RUNXI1, IRF1, ETV6, NPM1, PHF6, NCOR2, CEBPA, GATA2)

IEHE MR 53 25K - REO A RIL, BHEEEEETCEE T 5, 20565, RUNXI,
ETV6, GATAZ \ IR ZE BIEB] & 7 B3 D, RUNXI O B3R o HEE L7~ MDS @ 20~30%
B EIND. BEA RUNXIIZIERE OEEZ K> T D0, HDWITIER O RUNXIHEREICK
T HIMHIGEA LG L T D, ZHUT K> T RUNXI DESHERAN & 12 5 S, il B3k = 5,
b — Y AR SMORF O L DIAENRL U,

- ab— AR (STAGZ CTCE SMC3, SMA1A, RAD21)

ab— Y UEAERITERIROEA R TR L, Witk @Rz SR E1Ibb 2 EE 2 L TW5 w;ﬁﬂ
MDS D#) 10~15% DAEFNZFERD DA 56), HERED B OHER| & B 7p 0 Yt (R L5 L @Fa'%a_ Fe))
2, 3k —3 UAEESIRIZIE DNA OV — 7RG 2 2El S8 5 2 & TEfiio = ‘//\‘/47‘—75: J
JN— LT aE—XIEHSHREZHE T8 nHD, a2 — U EHEROERIZIZ O
BEREN R T D Z & T%%f” WG T5EE26NTND
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« RAS X2 7 =1 : (KRAS, NRAS, CBL, NF1, PTPN1])) MAP/MAPK DiEMAb % 8 C CHilla
HESEICRE 59 %, 28X F 2 U H—ETH 5 CBL LISMIZLRIZ L » THF—B IR EHE IR
MALT 2, RAOHEEBEFRIZBWT late phase (124 L, ZOLREZHET IV 7 70— )N
secondary AML X° MDS/MPN IZiJE 35 Z L £, THRARKTTH D,

- 5 iE R

KR e BRI RE & 223 D B EBEE O Il R KIS 5932-5¢33 @ 1.6Mb TH Y, Z ZiZ=—
RENTWDEE T DO HIAAR S (haploinsufficiency) 23HKE&E 2 b, BHEELTE LT
RPS1457), XU microRNA ThH 25 miR-145 8 L O\ miR-146a /3[R E S 7= 58). RPSI141%
VR — DHERRR S T, O EA (TP53 Mk 7 & & LC) ARIMERR O 8E4h i %
BlEHEZ U, miR-145, miR-146a DX FIZ XY Toll-like 52 AR EAE ALK - & 1 L C i/ Mk
m, ek = AT 5,

- DNAEEF =~ v 7RA >+ (TP53 PPMI1D, ATM, BRCC3, DCLRE1C, FANCL)

TP53 DT MDS 2K 10~15%. Y A2 MDS @ 15~30%IZH b5, {AEEE MDS
\ZHBAIC % < . CHIP IZABND TP53 AR 7 o— U NERRICE > TRIREND =D EEZ S
TN D 59), -5 =0-7/del(Tq) & £ 5 MR 277§ 2 L %L, D KT A =BG DO FEN
Mg, FEERBIIM UIERNICE <, PRIIBD TARRTHDH, TP53 DEEAMEED —DIL,
AR A B L AZSE L TT AR b= 20 E WE LB L a8 s 2S5 2 & Th
%o ZOREREZNHIT D PPMID &G DZER Y CHIP I b5,

MDS L EiDERA

Clonal hematopoiesis & ‘B #i AN EJEGERE~ D 2

LD X YR DOARTELITE T 7 o X DA LD D, BEEESRLMED R, ZOREES
K= NIARBERIMR Y BDIFAET HADND Z ERHM LTV, Busque HIZZFD L5 72 fwY %
A LD MR ATy Y — AT L. — 8IS TET2ERDPAOND Z Enb, 71
— U MEDEMAEAE LT TS Z EE/RLIZ41), 20X 9 2hnmBE o 7 v — Mg (age-related
clonal hematopoiesis: ARCH)DE(EIL, #IZ/\—/"— R RFD 2D 7 )L —F N MLIEHR B D 720
NDETY Y — N — 7 T AT K - T BRI L s s (X 70 mUL) o
10%LL bicHbind 2 & DNMT3A, ASXLI1, TET2 DEBRNZ N L FFko MDS/AML D%
JEV A7 N 1051 EmE D 2 LIVRENT 42, 43), ZHuTdeic bik~7z Xk 912, BifE CHIP &
S Z & MREE ST 5 830), CHIP (3% OB A RO X 236 72 b 971 e Al fn o BEFr AL
PEIZ X o TREIZIZm—r A ABRPERL, RN THDO RTAN—EBEFERZESFLT
MDS/AML OFFEIZN D,

ICUS/CCUS L iEn 28

MDS ® X 5 2R BIgpn 7 < . BARBHELO X 5 ICEHAMEEK TH 22 < §iH T& 22k
WL DOHPR LN DIFEIL ICUS EMESZ LB I TWDH2Y, Kwok 5id ICUS O EE D
A BRI 7 7 A NVEFHRZE 25 30%LL EOFEFIIC MDS I T 3B FEENA LT
EHELTWD, 2D X Iy v—MEEmAFEH S =54 ICUS % . clonal ICUS = CCUS
L X 539), 1 513 ICUS @ —#ns MDS <° AML ~& & L+ 0 L 9 22 5ER ik ICUS O AT
T e — WM E R LTS Z ENEL ., 77— MG OFEN ICUS 25 B it IEEHE
ERE~ERT D THIN & LCRIRRECTH D Z L 2R LT 5,

Unexplained cytopenia & ‘B $6 1S~ &

X524 # Y 7O Malcovati HIXMERJD CTa ¥ v F ENTEE OB T2E & a2 T L.
AR e RIS &2 SN D B A DN DB TR A, FORE ICUS &L
B D oG, SF3BI R =G T A5 A3 ERE O EIZE D LT MDS OREHEA -3 2 &

MENZ & AT TA 2 T BT OB (SFSBI, SRSF2, U2AFDX° RUNX1 ® %513 ICUS 7>
5B BEERES BT % = L %\, CHIP (C%\ TET2, DNMT3A, ASXL1 S0 5 38
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MTHEL THBEMMERICERT L 2 L33V LE2RLE, S5, BlaFREOR
BRI BB AN E RETEIE S &2 FEIE T D MER MRV L bR LT, ZORRIIS KB E G T
MERGAD BHEIK LT, Bl FREOT 07 7 A )L Ziil~2% Z & T MDS 72 & OFHEMIEES o5
FETRAFARE CHLHF a2 R L TEY, MKRNRERDHNSDTHS 60) ,

B FARICE D MDS 5 & OVEIE RO fi )58 O iR A

Malcovati 51, & 5iZ 308 #ld> MDS, MDS/MPN, s-AML O #E#F %, B 2% WHO 7548
DHMBZ L ST TAZY U TIZ Lo THBEL, REBIOGERER S, MERED . 772 ) & ok
BRI, EORER, ETHEROEMN (BH>=5%. KHi>1%) 283 58N oS, LLT
IRz isolated 5q- ZFiOfE, SF3B1 AR AH T HHE, L RO BIEKICEIRT 2B AR EF
OfE, R WEER B S 7= (X 1), FRCIFERIEIN O 72\ SF3BI 78 BGERE I BIAED WHO
WICHID LT TREBIF 2 —HEE R L, —7 SF3BI 8 RIEMEOBRIREEFER A £ > MDS 1L 8 &
SERFHOFIZRDO NI &LV | BRIREEFEROFIEL Y b, SF3B1 &in - OEROF T
NEETLEPEENTHD Z LR ENT, ZR#D R (multilineage dysplasia: MLD)IZ
BT 28 TAHE L 1X, DNA 2 F

IALBERIR -, SF3BI SN D AT 5 Bk 0 (B BE>=5%.

A 2 7 BERE -  RAS N AT = A or R#41f1>1%)

Biof, 2t —Y  HEER8In &R HL—  —B®Y

T HRHOEHE Z H-> MDS (2 _ o s
5 AR E T IR E ST isolated del(Sa) | R
ZORNRERENTHS Z L ER e el

FTHoLEZOHND, ZZCIEMDS | MDSwith hmm%mmm\

NOS(not otherwise specified) & 4y%5  isolateddel(5q) P

SNB, = OBEREETERS 77 PN

7 A /T X 5T MDS 5 L OVEIEER / MLD-associated
DRI 45 = 72 5 ATREME 2 7% Y mutation

L7 SEBif 72 b D Th B 49), Fi-. / ™~

= DRENTCIE TP53 78R X 500 / }%{ sl
IRINTWRWAS, TP53 2 B MDS associatedwith  MDS with MLD- MD?NOS
B R e PR 0 U 2 B T 7 R R LT SF3B1 mutation associated mutations

LEZLNTEY, Lo kL) 2Ek
FERT 0T 7 A W KD
WENLZ LI EEZOND,

X1 @B rERTa 77 A 0L D MDS OF5HE

BREEEEOMOMEE & BIE AR

I, BE IR ORI, BiR s n— i ks

B U A7 MDS 75 secondary AML ~O#RICE G2 7 Bin (¥4 7 1 @51 FLTS,
PTPN11, WT1, IDHI, NPM1, IDH2, NRAS 72 & RAS /XA = A & o 7 F MR B E L1 A
2\ EKY 27 MDS B U A7 MDS ~OERIZE 595 8 s (¥ A 72 s 1 GATAZ,
KRAS, TP53, RUNX1, STAG2, ASXL1, ZRSR2, TET2 7z PR BN TR By = 1T 4 7 AR T
MEBWNERIE LT, 2 b OBETREIL, WHOERO TR T LI M F~v—m—L L
TN 61),

BIETERT 0T 7 A NEREGD EE

NS ORERIL, CHIP 205, ICUS/CCUS, & b IZHARBMZ M= MDS < AML 72 X OF
BEMENESS 2N e D £ Tl OE MARIEMEREDSTZK S 1L, Z10 D ORI OB TOME R I3 E
DOBIETFHEE L THWDHZEERLTWD, B FERT B 7 7 A ADLELNDIHFRICOWT,
L FADABN 720 Tl < BB OHERE T RISCIRFERIN /e & ORI 72 BRI B ITH 527
STC&EZ, TNODORREE 7 V=N —r o7 LTHRKRBGICEAT A Z LT, Bin Tt
BT a7 7 A WIZHESEBULERORERK SN LD EE X HILD,
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ik

== e
8 X

MDS [ ZHEFERE AR T DD, HICEFEFIC LA LD, 1982 40D FAB 7 ¥aE"8 LIKRECK ©
X MDS OZEFFRENMTHOILTEY, BCKIZK T 2 BEFRTPREIT 70 5% T, AWFEIX 10 TA
H-D 3ANESINTWVWD, ITOFHTIZZIN L VAEYIZZWET 205D, BHARTY Y
D JE A48 e TE R R FEME S I P = SR AT R I & 0 REMZARRESBB SN, BARICB T AH
RRIL 10 FADHTZY 2.7 A (1991 FEHFS) THH, WEIHEIMEMZH D, TANEORAE
REEMPZEHES O EIZ XD ONEENTRWVR, BELLWMFOEZLRZHDLHO EEbi
5.

[RIAFZEEE Tl 15 LA B MDS JEGPEEFHA 2 1997 45 (1,002 f51]) 62), F Dk B sGRTHA
% 2003 #1217 72 63). 2003 4FOFHA TIE, BEREFE 362 HlOFEF RAEIL 64 1% TRKIZE
LT, $7-B&i31.9:1 Tho7-. FAB HIZ X 5553 RA 156 il (43%), RARS
18 4] (5%), RAEB 105 5l (29%), RAEB-t 52 #4] (14%), CMML 22 ] (6%), <8« Zd
f 9 45l (83%) T -7z,

F72, BT TZIRY 227 MDS O HMERAFIEIZ L 5 &, FAB-RA 23 INAHIEKY &
7 MDS BHEIZEBWTIE, HAFICIEBZWREFERA A BB EnfESh T (FRiER
A BTk, KAY :T715%) 14), JEGIZ WHO % 4 kit (2008) THLMEL-H4A, BHAHITIX
RCUD 23 &E#EE (HA : 45%, KA :19%), MDS-U 2A@E#EE (HA :29%, KA :3%),
RCMD 2MEAEE (HA :25%, RA Y :58%), BqIEMEREAMEAE (HA 3%, FAY :20%)
LHEINTWS 15).

6F FRIKR

TR DGR IER D2 < IZMERJE NS S DT, FERNZ2 L OV, BERR, BYlih,
B, EHEERK, B, F1ERFO B ITREE W o T B MRS, K& « BRI sk H i BE<e,
v K3 S 7e O MER D FIFAEIR & 725 2 ENZVR, BIEICRKRIET 5 2 & 2L T,
JERDOFBBFFIIZ < DL AT X L., @EZK CEAMEAFITREZHEMIns 2 en
BWOUE L 70D Z L BB, R TIEH 50, MRQRERYEL - Lizdb &, MikTR
DOEF RS, ZENcE22L0b 5.

P, R OEITICHEWEE L2 DIEIRPA DD L )27 5. TERERE 2 £ ) iIFHERIT & &,
BREREOIK T2, B & bbb T, BEIFDEGIREBICSH 5. M ERGE X2 BN 2
25T, ZOBROBBIBNTHEEL, HCILELRERERL AL, HELTA VAL DE
BRBIMELADND DD, (LFRE, S MRIERTTH O RBFE LS CIEE OME IR < I
7euN, —75, Sweet SEMERE GEEAE FHERIRIIC X 2 F2925), BOOP 72 & OIERYLMEMR, ~
—F = v MERELIO OPENES S L OFEEAETES, BERMED L IEZRMERMIR 7 Siatt
U < VRIRMESRIE O B O af HERFERE B 2 Bt 2RISR T R e 359 5.

HIRFT R, Tk, MDS/MPN & OBERGIe, AttA MR ~ER L->25 256 CldmsaE I
JEZZ2, Mk, DIKIFREZEEY 2L bH DN, FNLSOBE TITE M & IR S E
BiREERDTHI R EAD Z LT THD.

1E BREMRE

MDS® i A FHEII AR M35 1) 2 MERECD & FFERO B, B 86 - KA1 2 mERRE
BRI & o CTHIE SV D, FRosihrs i s E i A 7R BE Clrd S sk L RAFIE & LTl AMDSOJE B
Bk aAT > TETD, PRROERE IR S721,00206 OGN B ER KB TH Y, F oM EE
RIS A REUR CERR1THE) IS TR Lz, AIRTIRZENLUBE 154 £ TIcEH S h
Te WS EIEBIA0061] 2 X5 & LT=T —#63) I[N T, EERFERREN R Z2iR~%.

1) REMEFRR

MDS 1T FFMmERBAE L L TRRLIND Z ENZWA, Bt L7- MDS %48k 400 B35 1) 5 1
EZ2FE 11IRT. FEA & ORBMOIEFIZENKE VWO T, FEELY & PR TR 51E 9
DEYKTHA . AR/ D OFEFE IR 9 FEFREORE LY OCRETH DS, KD
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FHNCR A SNTIEFINZ N 2D Tixe s B I 5. FRinEkix MCV FJuE 104.061 &9
EICH R ST D KD ITEREERERMED Z & NZ WS, KANRRERCHEARIMER S LIE LIEA S
na. AR 72 RARS CliI/MRIMEKOEMZIR TS5 “FME (dimorphism) #5725, ME/RMER
BUTRAMER 723 5, JEFNC L DXL BNRE V. FREROFER & L CiE, K0 EFPER

(Pelger % B %) B TELFHER, BERARRBERO R F 7 13/ MR R, BURER (6 & 72 13K
BERD) WFHER, ~LA v —BREGTER e I/ MRIZ O W THEE RIS & X2 S
N5, HERT ATV RRAT 72 —PEE (NAP 22 7) 12— 072 <, ShRloHt it
JAE 244 TIRFEERRETH - T,

MDS OARMEMATR TE HICEERDIE, LIZUITHERN/HBRT 2 HTHD. FEROHIIIHE~
DB - JHIETE Z VD 5 208, DEOIFERP MG B LD B Z > TV 561
MDS # S EE ) X Th 5.

MDS (Z8F B H e i) 13 f R ER O 2N 2 T i RA 2R I MRS REIR T & —KIZ A2 > T
HEBZ LTINS, JEFNC X > T/ MUEERSCHAEROIK T, %MD /MR R Z 72 &
DR STV 5D,

# 8 AFE MDS 400 DGR AR AR

RAEHHE FEJE + SD A

ARIMEREL (x106/nl)) 2.62 +0.83 2.60

Hb 21 (g/dD) 89+24 8.8

~< 27U v b (%) 26.8+17.2 26.4

MCV (f1) 1035+ 11.1 104.0

MR MEREL (%) 1.9+1.4 1.6

AR ImERE (ul) 50503 + 44497 39856

FfEkE (ul) 4540 + 6000 2900

I ERS () 2060 + 2808 1188

if/hE (x104/pl) 10.3+11.3 7.0

NAP 2 =7 231+ 115 244

MmigFek (ug/dl) 138 £ 77 125

7 = U F v (ng/ml) 260

=) 2R F > (mU/ml) 199.8
2) BEEFTR

BRI 5 9 2 CThe b HE e mUE, WYUK Z S CEUZIEARZER L, 7O RAFICY
BINTNDHZETHD. ZOWNTINKITTHIE LWEHEIE T2V, BHIEAR T E TIRAG
RORKOMIEE ZHET S, MDS Tlid—MRICIERW LIBEERESEE 27 225, +5% DAER]
TIHEERTH 5. 7272 LEFFEHSOCBRIGRAIC L AMHELERTOIMLENRNDL D, BHERSE
i MRI 72 E 2 OFH L TREMIZHIBTT 2 ONE FE L. BEEROHEN LK) U AF3RIZ CRHMG
TH0, BNEBEROREE LB WEET 5.

AT 500 fE 0 7 > M2k 0475 . WHO 23385 4 il 3) (2817 % all nucleated bone
marrow cells (ANC ; ‘H#£H M) X International Council for Standardization in
Hematology (ICSH) %1 K7 A > 33) T/rREFL TV 5 bone marrow nucleated differential cell
count (NDC ; ‘B#ifZMIasFE) 1ICHl->TEY (James Vardiman DFMEIZH-S<), ANC &
LTHD Yy M _EMifuiE, [EFEk, ik, ArEBiER, GREEk, %aHek, Rk, o5
ek, GFRAER, AFHERSER, BAER, U oNEk, REMAE, JRIFEK, EmmM] &L, —F, [B
BER, ~7a7y—, BIEME, e, EEME] 13RS,

Z O ZFHIZHID &, Non-erythroid cells (NEC ; FEFRZFERRMAN) &1X WHO 70%E5 4 hit
2B % ANC D DIRIFERZBRE, I BICANCIZEENTWIEFHRMAE [V > RBk, WEM
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fa, RESEAAL] A BROTESREE OB REERCR AR B [ZFER, ATHLER, ATEREEk, GhEEk, %EBEER,
FRIRAEZI R ER, yBERsar P ER, AFERER, AFHEJLER, HAER] Lo Z Lic72b. WHO 2039 4 il
T, RIFERD ANC D 50%LL L% 5 556 OFRALX 5375 NEC Z0f & T 5 EREERIZ L -
T < BUE STV 23, WHO 4358 2016 FGTIRClE NEC 20/ & 3 2 2FEk IR E
U S, ANC 245 REE 92 R REEIC — AR b STz, F Ofs BpekAM 7R A s (M6éa)
& BTg SIUTWTIEFNTIEARRIIZ MDS Ofilg & 72 5,

WA % OFIE O IR OFEICER T 5. MEMEORERF X EhEmoORREEZ LR
TEV, MDS OZEO-OIZITEE R TR TH 525, BIFKREIX MDS ICFFEA & ITVWRT, E
X3V B REMKRZIC K DERFERMEB M OGEITRBREN L VEE R ERH Y, FilEE
(b pRiEH P a0 = — K AR G I L > TRERDNFRERINIZEELHD. LER-T,
BIERE X - TIEDhOER EZ+H3IZEBEL, OB THZERNETHD. MDSIZALILDE
IR 72 B R OFEFEAIZ DWW UL TR X 5305 28, BRIRELHFER (ring sideroblast),
Pelger 55 (IR33E) AW ER, WERIAFHER, MUNEAZERD 4 D13 L D ol MDS ZR#-S1F
HEEEIT R E L TEASND 11). BIEREZ R THIROMEE & LT, WHO /2¥E5% 3 hRLARREL
TEIZE D E T, U IMEKRIIO 10% L BiZAbind EEAEE SN TS,

3) BHIAEAKAEMREERFTERAATIVIATLAPSS) [CE KRS
MDS BFH 5O Ge AR B I IHI B ORER] RSB BT S TIE 7 HIRTZ & b b d) ISR
S, MDS Ol 7 a—J LM oOGE & % TSR T #HRE D 7= O 12 Hied CEERAEY
FHERTHD. FRZ b, -5, 7, +8, 20q72 EDHEENZ . bqIEERE DG AT YRSy
MM P2 I CE A 5 . Bt U772 MDS &8k 400 JEF] CTHHE S e Bk B 2 % 12 108
L7, 7 BREOAROEFTL 3 DLL EOBEMEEM BT IPSS ORI TTHRARKF L LTHITH
ILTWB.

PLEDORRAEREHR D MDS BEIERZ IPSS 5) IZHESW TRy Lz (£13, #£14). 4 X0k
1T Int-1, Int-2 LW, RAaT7Og%E b3 L 05 & 2028 —270n 00l Tnd I EN
Pnb.

5qIEBEREICE L CIZ R A TOIERZHE L& 2 A MDS K0 1~2 % THY, Kk
WL TCIHEITD RN Enbhotz 26). ZOMEMIE T PT7ICH@mLTWD. 2B bg-&-5
IR E LD T L DD Z EBZVD, bag-& AT HIEFNIK LT-5 Z R DEBIRE LA 03
T DPHFRORMEREL 7 FH G N THRABRBINZ <, MBEOAM THRIIRES BioTnHZ &
NhhoT- 26).

% 9 MDS (/@65 T ge AR5 H (AH 400 HlDLER!)

s pal AREERLN - YL
K A JEB 5K HEFE (%)* 7; D)
REEEEH Y 170 44.7 100.0
t(1;7) 6 1.6 3.5
inv(3)F 7213 t(3:3) 4 1.1 2.4
-5 £ 7213 5qg- 39 10.3 22.9
-1 £7-21% 7q- 41 10.8 24.1
-5/5q-7>>-7/7q- 20 5.3 11.8
+8 40 10.5 23.5
11923 R4 5 1.3 2.9
12p HH 10 2.6 5.9
13q- 5 1.3 2.9
20q- 16 4.2 9.4
3 ELL DRz B 63 16.6 37.1
ek BERL 210 55.3
SNTRETERES] B EF 380 100.0
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*400 1D 5 BT AIRE T o o 72 380 HilH OEIG 2o LIz, RBHEFHIIE—HE
HEBD B,

4) D

MDS iz B 24 bFmaiE RO & LCLDHIZUIXLIRER L, 74 VYA A1, TENL
T, MAEMIC L 2 EHMANELOREREZ LN TS, N7 N7 BRI ER, MRy
UNEATURUITERE EAT 5. MIEE S I Bl EIXEFRWLEMLTHD Z ERELU.
MIESRITFARBEMEEMITE EBE TIIR2WR, 7= FUidEfiEmncdsd (E11).

Hru— Mmir~ra7 ) VifEx &0 2608 2 i2h 5. B OHURBEMERIL 22% 1224
HILDHEWS. PV A M IA L REIZONTE, FBAREHEEMS MDS O L 9 ZeiEmpEeEc
LMD L X Z—KIcmP=Y 2T (EPO) RENEEIZ/ZR DM, HAERBREE MO
BAICEIERNZ E i EPO IRENEEEZ 295 DIZx LT, MDS TIidmiic X 2 RE DM mIX
B [ARRIZEERIER 2 v = —fIlJ% K 1 (G-CSF) DI HREIXHFANREG N CREE &
%75, MDS TIIZEEMEN K E < —EDMERIT/RV .

K~ —H—MHTICBT A% R~ % . MDS 127 5155 B CIXEEHURO aberrant
expression 75 LIX LIZFEf ST\ 5, Siafilassmicksis 5 CD34 K38, CD34+/CD19 4y
B O, CD34+F 7213 CD117+7EIZ31F 5 CD7 <° CD56 O R R B, A+ ER/rE o SSC L
~OUIRR, ZRIFERD CDT71 B EA R STk Y, MDS @ 2% phenotype %2 7 17—
MA MY =TT D7D DOEBEMNR T A 7 A ) European LeukemiaNet Working Group
MBIEE STV D 64).

—HB80> MDS JER TRIEMEK I ~E 7 v B JRIE (paroxysmal nocturnal hemoglobinuria :
PNH) (ZFH#A972 CD55, CD59 [t DR MERCERIER D AR REMD A v, Z D X5 7eJEf]
TIEFAERNBMEG MU U 72 B MR EIE O RN HE T EEX LN TWD 65) .
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E8E F&
MDS [HEFNC L » THARBENMO TEZE TH Y . THRSHMF L B IEFEIZ R > T\ D,
FAB 238058 . WHO 430782 350 T HEREIA O s R R VR L 0 TR ARER L0 5
FIZH L THD OO, F—IFEETH-> THRBIERIOENH D Z LICED Y ITE,
DI=, ZWIFRIZ E 9 WO o IR £ & AUT B O ORI AN T TR Z2 1T 5 SER
5o BEX., BHEOBKNE2AaT7{b L, TOREEEFHT 52 ETYETHIA a7 2 1ERk
L CIEBUb 278D TIEN— R E 7o T D, TR TRIA a7 IZERER STV S8, WTh
WCBWTH PRICEEET AR FITEI LTS, UTIE, A<HWLN TS DA ZEIT S,

1) International Prognostic Scoring System (IPSS)

FAB 7' /v—712 X % MDS JERICx L CIEBEEOEWTH THIS AT LA E2ERT 5720, BAZ
G E O IEEE NEEFTREFF LT > CTT — X _X—2ADER R A 7=. YEHT MDS DR L
U CERHRIBEUANCE 2 b OB 2o T2728, BWFOFT A5 BAAREIC X 5 P/ THINH
L &, ZAIPFRL R 72 ER 1 I B R BT o T2 BFILT — 2 _X—2 L st sniz. £7=,
TR MED MDS R [ ER ¥ 12,000/ 1 L L o> CMML 84 &=, WHO S O#EELETITH
0, B COHFERLRIT 30% K0 & &, AMBEE 12,000/ 1 L Kiitio> CMML & £ CT\%
816 B D HEHT — Z fENTIC L B &4, 1997 FRICAR SN T4 TS AT L)% IPSS ’Cé?pé
5).

ZAR BRI OFER, 1772 5 AR ITOMERIK T £ LT, B COIFERILE, YR
RS, A MERRYIEL, Fi (60 @MLTTE) P (BYETARRE) @ 5 onfhil&hi-. #
DRPNSTRIZEZ DEBORICRE, B CTOFKRLR, YR, B kR
%z%:x:ﬂtb A a7 OIEMEZ WD Z <‘:“C ATFHI 72 65 ONC AML BATRICEB\WT 4 B

WZfERE ST (E13). FAB VHZO L DIZA a7 OXIR L Shiho=0, FOMb L LT,
B TOHKER 10% N THRTHICEETH-722 & &, TR THNCEIT D Yefs i o E vk
NHTFHND.

WHO 728D K, BrIGREORSE, EEREFICET2MAOERR EICLY, 2012 4
\ZEET IPSS 3MERL S AU TUW 5208 ERIREBR O AS M FEM 72 E123 T, IPSS I3BEICHB W TS
ELEHE SN, BEHENL TS (X 2A, B).

# 13 S REERED THHED T O DERETZHIE S AT & (IPSS)
Bic A
TR T OB 0 0.5 1 1.5 2
11~
BHRECTOHFEER | <5% 5~10% - 20% | 21~30%
AR BAT T AR
MmERD | 0/1 Bk | 2/8 Rk
A B A
27 RE M | BO%ETE BATH
Low 0 5.7 4 19%
INT-1 0.5-1.0 3.5 4 30%
INT-2 1.5-2.0 1.2 4F 33%
High >2.5 0.4 4 45%
R s3]
I BRI < 1,800/ w L BAF - IEH, 20q-. Y. 5q-
Z1fi. : Hb < 10 g/dL i Zofh

/R <10 G/p L AR EHE (SELIE) | 7RG AR
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DWEDOBRATA K

# 10 AF8 MDS 400 #1 IPSS (285X 5y

. IPSS X453 D
A V. I 9
IPSS a7 JiE 1155 (%) I 52(%)
Low 0 53 (15.0) 15 %
0.5 104 (29.5)
Int-1 48.5 %
1.0 67 (19.0)
1.5 34 (9.6)
Int-2 23.5 %
2.0 49 (13.9)
2.5 17 (4.8)
High 3.0 24 (6.8) 13 %
3.5 5(1.4)
FEARRE 47 (—) —
= 4 400 100 %

O)TEEFRETH -7~ 353 Bl D LA R LT,

2A AFLD MDS 343 e IPSS 45 DA/ E 73R

1.0
Low (53%EfI)
0.8
Imll'l.u.. nL L L . Int'1 (1654&_15[])
w 0.6 g
It o bomo_do_,
#H 04 C o Int-2(824EHN) ;
0.2 . ' .
oo High (435 41) — )
0 1 2 3 4 5 6 7 8 9 10 11 12 13
L& O (F)
g p fE 50% A A7 1 ) v o fiE
Overall P <0.001 Low >9 4
Low vs Int-1 P =0.007 Int-1 8.8
Int-1 vs Int-2 P <0.001 Int-2 1.7 4
Int-2vs High P=0.114 High 0.8 4
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X 2B A oo MDS 343 SEBI D IPSS 48 D 8 [ 1ML fp3 A 1728

Low (53%E$1)
iy Int-1(1655E4)

U ____ S Y R iy

Int-2 (82£E 1) Laaao-- - - -

L

BT QRN (F)
A5 KE p 1 50 % A= A7 W1 g il
Overall P <0.001 Low >9 4
Low vs Int-1 P =0.005 Int-1 8.8
Int-1 vs Int-2 P<0.001 Int-2 1.3 %
Int-2 vs High P=0.013 High 0.6 4E

2)IPSS LIRICTIRIESN-FLFRFAIRT LA
(1) WHO classification—based prognostic scoring system (WPSS)

A X2V TOTNL—1X WHO 75358 3 iz IPSSITEAT S & &b, PHRRERFICEIT D IRMER
i AR E D B EME 2B A AT WPSS 24218 L7z (3 15) 6). IPSS IR WiFO T#% il L
THIF S 722, WPSS I3k ZLIcbxtie L TR Y, o EorSIzs O TH L
DFHBTRNIELOZ LR E S Tnb. £72, CMML <° RAEB-t %< Z & TG BN
Ho b bDD, WPSS TIXT#BIC 5 >OB T 3 —Z@ilik L, HbIkY 27 OBET,
W2 BRI AT AT IV —=RNEDLLRTIIE, A TPRITIRANEEDL RN, —F, Ik
PE MDS ZFRIN LTV D Z &, TRIED FRM RHFRIE TR RIRENMTOAUEZ O T D
P L TnasZ L, EEREROAZELDEILTHD Z L L, EERTIEH 52 IPSS LA
BROBREZHELTND. ZOT—71F 2009 FIEROMMEILO THRICE 2 DB WS L,
grade 2~3 O'EBEOBHAL N HIUT Y A7 B % 1 B BT DGTRZIRE Lz 28). AR i ERig 0
RENTHRINF LD EIFRERA R "G zlzn, BEMHICET IS LHDE LT,
2011 213 2kiET WPSS (refined WPSS) 23 %3 S 4, ARIMERERIMAKFOF 1T ~F 7 1 B U1HIC
BEEHZ O, WSS WHO & 4 A HWHR TS (32 16)  66),

# 15 WHO Z3 I > T B S TE BUEBRE O T2 T2 27 A (WPSS)

[
THRAF OB 0 1 2 3
RA, RARS, RCMD,
WHO 7735 5q- RCMD-RS RAEB-1 RAEB-2
FEH* BAF HH ] AR
7R if Bk AR 7R 2L HY
U A7 RE#H R
Very low 0
Low 1
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Intermediate 2
High 3-4
Very high 5-6

* R OB IPSS &R U
# grade 2-3 OHHEFRAME(LA HAUXY AV BEGHEE 1 SE< 5

#* 16
Refined WHO classification based Prognostic Scoring System (refined WPSS)
THERAF DR 0 1 2 3
WHO 733 (354  RCUD,RARS,MDS
hs0) with del(5q) RCMD RAEB-1 RAEB-2
] Good Intermediate Poor
HEA M 7L oY
!

Good : normal, 20q-, -Y, 5q-

Intermediate : & D

Poor : complex (>3 abnormalities) or chromosome 7 anomalies
HAER I

B~ v r<9g/dL, Ltk ~F /v r<8g/dL

U 27 IR AT ERE () 50%HMmsE&BITHE (A)
very low 0 i 139 NR
low 1 112 176
Iintermediate 2 K 68 93
high 3-4 & 21 21
very high 5-6 i 13 12
B — 1l BR SR KL 0 BIE Ak & £ 5 RS i BRIV JiE (refractory cytopenia with unilineage
dysplasia,RCUD)

BB IEER 2 £F 5 RIS PEA I (refractory anemia with ringed sideroblasts , RARS)

% i Bk SR BIE Ak & £ 5 RIS M i BR 8 ) JiE (refractory cytopenia with multilineage
dysplasia,RCMD)

IEERHE N & £ 5 NI MEE i (refractory anemia with excess blasts, RAEB)

By R B H del(5q) % 1 5 BB S EEERRE (myelodysplastic syndrome with isolated
del(5q), MDS with del(5q))

NR; not reached
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(2) M. D. Anderson AT A—DFEF AL AT L

MDS (2% 2 #r#l3EA DR RRER 03 Z < AT TV A BUR 27 512, M.D. Anderson 7% A
% —® Kantarjian 1%, EEOREECHEEMES L XML MHT, FAB KT
% MDS HBEITRXRTCUWIUSHTE D PR THIV AT AERE LT (R 17) 67). ZOV AT A,
[Ft o2 —% 134FEMICZ2 LTz 1,915 Bl BE T —# 2 6 L ITEb 7z, IPSS, WPSS & 72 )
REOFEO 72 63, BEOHKRIER, WEOIRREE. &SRB Y AL THIT S, &
DGR, BEFIRFERE U TR & performance status 7%, 1EEFE)HITRMERS U < I/ MR
OFGIMENISL L= FRINTFE LTSN, F72, PROREFEIT 7 FORE S L ITEHR
BRI OB PMNL LT T RRT- Lol ZOTF AT L2052 8T, FABLEICE ST
TH MDS BFIZENT, WODKHITH PHRTHIAFTEEL 2 5. B0 7 —2I1I2ES5< b
DTHY, ZHFRICEDBRIENLEEND.

# 11 M. D. Anderson ’A B2 —X0REINT-F % THIS AT A

THRAT | & Bt i THRIRF | & B S
PS S 0 BHEZFEK | %A 0
20k 2 5-10% 1
WS 60 Vi 0 11-29% 2
60-64 1 HifnEREL | 2 05 A 0
65 VL E 2 2 UL E 2
/i | 20 LA E |0 Yeta (i TRELASS 0
5.0-199 7 | 1
3.0.4975 |2 7T BEEGLRYE |3
F TR
3.0 TAN | 3 i 11 PR 72 L 0
Hb 12V E 0 HY 1
12 A 2
score AfFRRE(A) | SEATE (%) | 6FA1FE (%)
Low 0-4 54 63 38
Int-1 5-7 25 34 13
Int-2 7-8 14 16 6
High >8 6 4 0.4

(3) Revised International Prognostic Scoring System (IPSS-R)

2012 12 IPSS OET 2372 &7z 7). IPSS (1Zxd 24 OHEH| O T | Yok B 5 DRiH>F
B~OFELEFHFL T OMLE NS D LD L ZAILEZTE L o7, IPSS ERRICHW L7y
9 EDIEFINEM S, HRKENSINE ST 7012 HlOT — 21285 L DO T, S BT D
FER. AU U IPSS & RIERICEBE COIFERI R, Yua R R R, mERED DA B 228+
ELTHENoT, INHERAT V735 L TRWRENGORETR DN A fFE{ko Tl
MA[BETH 5, IPSS-R TIEARE 1O SEALD FIEIZLET N A S TWD P, FRICYBE R D U A
I RESELEEINTND (K 18,19), A a7 b SN/ THIET IPSS © 4 BN 5 HEIZZR
D, KV TPEH TN TES X182 TWAHGEE 20), FEIIEAETFE IR L UIAERINF
THHLO0, AIMFILIZH U TEREEN/ NS W E 2L, 2AEFIZBW TR FEERZ N L
T HEREE IPSSR Z5tE T2 L9 107> TEY, IRV AIJBHTOTH THICRICEREE X
biLd, BEDO T N—TINOREEDORERPBERINTND N, 5%, BKRBSG THWL, &6
WZRHli ST b o &b s,

Z D1k, IPSS-R TRHis L5 U X 7 [ TRsfifftm & 2 k35 2 &, IPSS-R A= 7 %K 3.5 i
TR (EY A7 ARY R2) ITH3TF D ZERARRZEREDRI I N—TNEEEZIN TN D,
kAR IE IPSS-R A a7 0 HEA  IPSS-R A= 7 + {(HF#—170) x[0.056— (IPSS-R %=
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7 X0.005) 1}

DWEDOBRATA K

M, TR v =7 %4 MTTHEIZ IPSS-R
. FEEHEIE TPSS-R OEEMNFIRETH 5. (http:// www.mds-foundation.org/ipss-r-calculator/)

% 18 IPSS-R RaA7EFHYIL—T

FHREFOE |0 0.5 1 1.5 2 3 4
=
%A Very Good Intermediate | Poor Very
Good poor
FREFERILE | =2 >2~<5 5~10 >10
(%)
Hb (g/dL) =10 8~ <8
<10
/MR 3R =100 50~ <50
(x103/pL) <100
SR Bk %K =0.8 <0.8
(x103/pL)
YR & R
Very low =15
Low >1.5~3
Intermediate | >3~4.5
High >4.5~6
Very high >6
% 19 IPSSRIZHITHEBEERIRE
FrIN—T | 2EAKE AFHED | 25% 2B ER | IPSSR I2H1T5
RIE (%) MmBEFBTER(FE) | EFDEIE (%)
Very good -Y, del(11q) 5.4 NR(EIZEET) 4
Good IEH, del(5q), del|4.8 9.4
(12p), del(20q), 72
double including del
(5q)
Intermediate | del(7q), +8, +19, 1| 2.7 2.5
(17q), 13
any other single or
double independent
clones
Poor -7 1.5 1.7 4
inv (3) /t (3q) /del
(3q),
double including
-7/del(7q),
BHEZE G EOUL)
Very poor BHEEGELYSL | 0.7 0.7
M) 7
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& 20 IPSS-RIC&KDF#%

YROHTI)— Very low Low Intermediate High Very high
BEDEIE (%) 19 38 20 13 10
S FHM D R{E
(%) 8.8 5.3 3 1.6 0.8
25%AML #4781
fél (4F) NR 10.8 3.2 1.4 0.73

8E AMIESt

1) {5 EHE R D IR ML
AR COWRBEFREERICH T2 > TiX, BADEAKBISG COFREEICHITAZ L2 HE LT, EA
BN R R I fE S (2 B A RRAEMFZCEEIC L AT AR Y 27 MDS (ZxFd 2 s Jiil ek
DOfER, R OICX 5 BMAISEE M asE, B A& A2 OIS T A R
F A4 65) LT, BUEE TICRB SNV TOAA FF 142 6870) LTz b,
NCCN # A KZ A >, HAE Version 2.2017 BNATFR[EETH D, BEDT=DZ D7 1 —[X OIS
ARIERIZSEXF 3,4 & L TRLT,

HAEEWN THEAT L 9 D16 [HERE (B L— MEREZ G T, il (RpmEms),
YA MIA L (XK F T A7 7)), VU KRR, 7HF P (5azacytidine),
{b2pis, B BRE] 12O\ T, BCKIZBIT S 2 b OFRA| O & EN A O G R B
B O TR L 7=,

2) EAlE

(M IETUVRBELURIZIET U RIZE DLV =#IEDLAIL
#£211TRLT-.

* 21
TEFTLUAD L)L BEO L~
B DOENELL RO A Z T F U 22X 05
N
- i
LK Lo A BRI X Y 5 A | BUERSNDHO
LN7D)
o | PBSED DD I TFA v SN LBRRICE
2l vEsnrbo
| 2B EB DD I TS L SRIEHRIRKR | 5 | BRI bh s
Bk ELhzbo H o
m KTV A v ENT- B, FEBIT S Sl L
DELNTHD
e ‘ HME BREOHBS
1A %quﬁéﬁxiﬁm%’$ﬁ}§i%®1u% C XTI

()IARIIZLBERIE
MDS ZZHRIEICELRETH Y, 72 & [ TH > TH PR EZEGTRWBITEFRIZENH
5. ZOTDEFIERIFICITEE OV A7 ICESBIHEAMATH D, BEIA HnbTn
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% ®1% International Prognostic Scoring System (IPSS) (2L 2% U A7 3% 5) T, EpRIEMN
o [RIFH I fn s AR A O3 s & C, IPSS @ Low/Intermediate-1 & Intermediate-2/High |Z &
B35 Z ENRIFRIEOREICERH TH L LHESN TS, —FT, (EFRIEDEICEZ XD D
Z Cl¥ Intermediate-1 &-2 OFWWHAREIZ2 D EDfEfbH -7 71). IPSS OUGETRTH Y
2012 HHTRF I NI IPSS-RIZBWTIEIMDS i 5 BRI T), PR THIOREEN L3> T
WA, ZAUZEW T Very low, Low Z4K U 2 7 High & Very high % & U A 7 | Intermediate
I DR 2R LK) A7 F723m U A7 BT 52 ERARTHA D 1), IPSS 233%k
SINTEITHTZITREB SN TETHRIE LT, WHO DHEOBEEEZEAN L= Ehic kS
W IRIEFRE D IEB S 6), AR Y fRZ Rl & T4 & OBIEIZEE T 1280 72), Bis 750
ORI E, A%, FHLWERHEFENH T 2AlgERE. 2% O L EE L, Z 2 Tk
BRE R CHRMIZIES HN BT A IPSS © L I1E IPSSR ICE S @ik EzHHTH 2 L &
L7z, 708, PR 16 FEMCYBIROSIRA A RICH W TIL, GHE, KERDO OWME IR, il
RebL2MAMHEBITO Y A7 72 6 NN RIS MEHRBEHE O LEMEIZ LY, KUY X7, fE|Y
27, @Y A7 O3RN TONT (RERZEBXE 2).

3) BRI BHREMBEIRE (X 22
#* 22 XY 27 BEEHEIEERRE O TR

RIFHIIEHE  (24FEH) (ZEF o R)
fignifn (R ER/ N R v
EPO  ([E PN AR s 4 L) 11
EN_RIRZF T IVT 7 11
G-CSF v
kL — A 111

ey P
CSA (EWNRMmE 72 L) 111
ATG (EWNPRBRE 72 L) 11

S
LU R KR (g K&, SERO S D& ML - FR ki i & 17-51) 11
T F T (MIRRFERICRIGORE I, /R - 2 ERED) 111

(i) o 35 1 B A A R A II/IvV
1) i

LR BT, BERREEME Lo U 27 OBE(LET N H D |
UToWTnnzeiiz3dso
180 FE O A A7
0 SR JEYE
: G E PN 7 & OIRIRIZ R L TR
2) K —
HLA @A iz U< 3 FEmfaE. £721% HLAL AR —Buf ks
3) RITMLE
B bR Y BT AL

MR TR 2858 L - AT E (il S OHEZ A9 5610

EF : IPSS T Low 3 L O Intermediate-1 ® % @, IPSS-R T Very low 35 X U Low ® % ™D

ZORHZE END B TL FAB 58T RA & RARS O KZHUTMHY L, IMmERRED & FJEk &9
L5H00, BHEAMF~OBITOU A7 TR ERmL TS, WHO 4338 (2016 revision)
TlX MDS with single lineage dysplasia (MDS-SLD), MDS with ring sideroblasts (MDS-RS),
MDS with multilineage dysplasia (MDS-MLD) @ K & 4> & MDS with excess blasts
(MDS-EB-1)D—# Z ZICHFAIND Z &I 5. £z, HRAIZZ W L Wbl D EREFHIRTE
P DFEEE A <, BEIR AV T ER A 2 PR AR B AT OIRWEEE S Z 2 ICE £ D
16). —RICZOHFDOBEICE D TUTHMA RO RPMBREOERIIT 25,
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FIERIERRE 2RO A B

ZORETIE, JRAE Ui BRI 038R T | TR O 2o W S R RE TRaEBIET 5 1V, C.
JERZ AT 581 (Hb 7—~8g/dL LAT) 12k L TiE, Al Z &8 L oo R fLERELE D
i Txtisd 528 [IV, C], FAB 4% COIE RARS i, T 72 HERREEEEER N 15%5&%@%%
MY 2R F > (EPO) EEMME (500mIU/mL LLF) #FlicBW\Tixk EPO o# 51

L [T DWW RN RER TS [Ta/llb, B] 73). EPO 40,000~60,000 Hifi7 % i 1~3 IEI
54252 LT 4~6 OO HITKENELND EESNTWDER, @FHO EPO 23h& 2 < Wi,
RARS ¢ EPO WRERMEBNIZIX G-CSF OfAN A% ER &5 74). EPO 2LV +5372)%
S 2 AR5 T2 DIV IR DO F FIERN AL E TH - 72208, S o FEvy EPO ##] (¥ /1~_R
v TIT7) &i:@ﬁnﬁiﬁ,ﬁ%ﬁ’w@‘é HOEMEFEINTND 75).

EANTHHXNANKREZF 707 775 MDS IS Bl LT & 20 . fEHMAREE 7o
72o EPO EFRIERIZIRYU X7 MDS THEIMNH V. #&5-7iM{E EPO MKW (500mIU/Mml LA
T). FRMLEREG & DD WENCARMERE N E SNTEBY (KU 227 MDS OHhTZ 9 L=fo
i1 1f1. O [BLEECH AR AT OIS A N E B2 bd, B EITMATIZE 1[0 240 g 25 TH#5
L RPUSIE U CHEEET D 2 & L7 > TV D A S 200 U 7= [E RS LR G 3R Tl 76) IPSS
KU 27 HR-1 U A7 2BV TCEFR = U A r Rz F R E 500mIU/mL LLF Ok 77 MDS
52 Bk LT 60, 120, 240 u g DR TR N2 Zd, TN 64.7%., 44.4%., 66.7%ZRIER
i ML AR AE-CM L DD DD BTN D, ZINXIRTF T IV T 7 OF EREL T L R
é:%*ﬁé:hé D, MIREA~OEGIZBWTITERRZEEA LR LN TEY | RN Emm\
BNZIBIR ke T2 2 LI D R H D, AFRH S U 7= B AR R IR AR+~
Fﬂ%iﬁfz“(@%ﬁ TENTELT, KEDNCCN A RT7A Tl 6-8 HTHRHET DL i,co
TwW%, EPO+G-CSF #&i4:7 IPSS Low, Int-1 Z9ui& L7z MDS SERNIC I T HMLFLIC
WG ZRNEDDTHERESED &) BHFROFITHERLH Y 77,78), BCKTIXZ OBED
EPO JEAMEIEFNIC T 28 —BIROIBFE L EZ 5N TWD. ENRBR T NRF T L7
7 & G-CSF # &l & OfFHIZfThbNTE LT, FmY 227 MDS ~NIEG SN TR, X5
2. MOFEEMIEER & OB OV TH MR OV AMEITHEST LTV R0,

LU R RV U RvA ROFEMRTHRZFTEZE (immunomodulatory drugs) DO & DT,
LR IEBER AT A THD. 113&) A7 MDS O&IMIZx L THHAVSN, FRIMERE Mo
BEERNR RO HIVTN D 27, 79) . KR b BYLKRERIO KK (del 5q) #H 35 IPSS U R~
Low/Int-1 ®O#RMLERg M4 7F MDS ’ﬂbf@aﬁemiﬁaﬁﬁu%@%%&i% L<, T6%I\ZIB G
RENTWS, FRET 5.4g/dL OD~FZ 0 EUAED FH 2> TER (67%) ([ZMEFE) S
DORHB I B, S HIZYER L~V TOKE (10mg %E%ﬂﬂf TR E) 28 T3% I S h,
45% OB TITMIEEFER L 2B TWD 27). BEERERDZ% < A IPSS U A7 Low/Int-1
S 3 émﬂ\é LB o THAFROSET, D7 & HBEIERR TR I TIN R0,
ZORHIKRT DT IR TH D 27). F-, BUERCKTIXL U KX K& EPO ®AIOGFHIC
LB ERINTEY, 5%, MBZEOIHBIEZ O TOMANMELND O LIS,
LML, ZOFMEEMT-IEFIENICITZ < 220 26). BN TIE 2010 4£12 5 HFY Rl K
RKa2MHED MDS 12 L TARIN TS a4 L7 72 K). ENTARFIOMIGC IPSS U A7
BT 2 HITRIZ A2V, BEANE ORI A KT A b A THHEB S CEREK L1Z, IPSS
Low/Int-1 7> 5 FBYLOKRERIR BN RT L THWSON@ES L E 255 70). 1 H 10mg %
21 HEWARL, 7 BEURSEST D3G9 A 7 V&40 K. Bk, IR, BEREEN +
IR ERELT, FRCmERBCR U CEIRM SCE R, AHER, f/ MR OFREIC L > T LT
URI FOHBLNLVAEETL LI >T0WA. ERNO 11 NSk 2460 Tk, 2ok
A, S IEER AL 5 T 5 FINER L, ~EZu by EHOFREIT 6.0g/dL Th-o7-. #
JB AR 5E 2 TR T X FEM FTRE 10 il 3 BIlCRRD BTV 5 80). 7z, HE SNV F U R
KD 80% LA EMNKREMAE L L CTRPICHEES D Z & X0, BRI 285 EFEHNLETH
5. &L, VFYRIREYY R<A F‘@?ﬁ%ﬁkf@%%@ﬁT“m&%%'r@i‘%&b Hil, B MIZ
BOWTHEAFEENBREIND. TORDERTFA REBEVA RO 7 Chit 72 34 & B
ETHY V77 FEEEHFIE (RevMate, L7 A A b)) OBESFRROLNTND (LT F
2 NIRASCGE).

ATG & L<IF¥ 7 a ARV N LA REMEIRE S Z OO MERBD IR L THESI TS (1R
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o AL . ENORER TIE, MERERBICE LWEBR O SN2V EIT, 65 il FoRBEIZIT,

7 ARY v dmglkg OfEDEEIC X D 0EMHIFRIEN AR Z LB Z\W (PRBG#E ) 81)
[, B]. sEBIOEL 1Ty 7 va AR ARGHETH Y, RHEGIZHEY ME - BE - VA LA
72 Pl KD BT RBYESe, HER R B IES OBEAICEE 2B T 5. Y7 a AR e
A EERNL O 82, 83) A, BCkNHIXATG, HHWITATG &7 o xR & OPHH
DAERMERFLE SN TS (RBEHSY) [Ob, Bl. MDS Tk 2 S iikEEO N R, &
£, HLA-DR15 DIF(E, BHIIRIEA & B4 25 &0 9 i 84) X°, E&EEICK 5 PNH 7 n—
Y OIFE (0.003%LLE) EHEICEET S EO®RENRH D 65) [, B]

HATHARINZT Y F 2 (brazacytidine, Péfind B4 —4) X DNA * T /AW BHEHK
DOOEDT, FCKTIHBEIZ MDS (23 273 E L THW LTS, AL RNA, DNA @
W FICH D IAEND T2, EHEGKEEIZ X 28MazhE & DNA X FALREEIC K 2 iakE
FEAHEIER NS SN TS, R R 7B LT PV F VI —EDRE R, T F
Vu L HERRE L OBEALEIRRBR OO L 2lL, Bl A SE ST, m/MIED Y (B D
WML L A L EE L T 5 E TG ERBD AN R (RREFIRIOPIAERE 50N LE) L) &
25723 RA, RARS HBE 2 20 H% & £ TV 85), 7H U F VU541 Tlk 59% I fLik
FHIRRR BN T2, NCCN HA KT A4 THIKY 27 MDS O i/ M B2 i Bk A iE
B, F-FEx OBBRICEOG LRWEMICH L TT o F UV 2fHT L0 >Tn5 70).
LN L—FHT, ZORCHTET VL F O OAEFHMERDFIZIH LN TR, FEFLRLE
25 LKA E L THEATRELORELDH D 86). HATIE FAB HEICEBIT 5 MDS 2k~
DOERMNARETH 52, I CEICHREH SN TS L 9 ICHERIER 5% RIEOIER], FD%<
TRV A7 BECHT=D0, T WV o TEFICHW A BITEIC A EEICEE T AMLERH DH. KAl
DOFEFRSL L L TENERABRIZIBUNT 88.7% DiftHERED & 84.9% D i/ MRiBD 23 s ST
BY, BFICE > Th7e &b —@mPEIcmEkED BN B LT 2 2 L3O TEBRIZIEE SN D729,
FERIZE L CdHa7esbiohnnEmTch s (FY A7 OEESH).

PRI ERER AR TFYE O BF BT 2 8GREIE L, FFIK, Di/s & EERIRORE 2 & 72318472
METHY, L — MINEFHSN S [, Bl, ANITHEEEDOBD O-OICIZT 7 2 u X
I TIEA S LT 5 BIOFHEK T« RN E G PN 0NE L S 87), HE~OAMITID 2
<RV, BRAOgFL—MITHAHT 727 n 7 AETF 7zuaf I v i L TRE~OAHR
LS, % L — MEREZ I LoV, @i X 2 8RRREICHE O B EeF D~ R — U A v
MZOWTITEANEZ OB DO TA R4 R 5. EPN TIIEFE M S 2 B4 2 FHAHT
FEHEN ST A FAHENTERY, TR 728 L — MEEOE-BNLEE LV 88) [M].

M/ ISR L MR DB REAR T 12 & 2 HIME IR *F U Cidufin/ MEER I 217 9 23, K83 2 i
W LD RIFEFURDOEAEZLL T2, @EO M/ MY (0.5 5/mL LLF) 27 5 BFLS T,
TRAER I MR 21T 5 2 & 72 <, BRYMEJFERE, R MmO Him oA 55556 L <X
HI 2 £ 5 SVBHOALE ORTHEICE ED 50088 E L [IV, Cl. fkir, BCKTIE MDS 125425
MR & R R FRUFN ORI A E > TV D, £72, ARMEORKEIIE STV ARV, /)
WAt T 287727 7 a—F Th D 89). MFHEADE Ll (500/mL LIT) IZxF7 %
G-CSF DOz FEGAZ L B IEYED PRI I L TR 57, B L LTS S e,
L2 LBYYE DRI, Sweet JEMGERER COFE(L Y L TR OBZENL H D0, +oEOH
AAHIE & HIZ G-CSF OffFH»REID 5 s [V, C] 90).

Z OB D RIFEE M OB R b 72 S TW D . IRETT O Tk 2 O 72 B AR
DOfFHTTIE, IPSS U 227 Low, Int-1 DEFNIHINET L THLOBMEDIZO DLEE LN E S
NTCHRY, ORI 5 [RFEE M Es iR s B W 2 M B 5 91). — %I,
U A7 OEAGE I IZEAVREN N B D AEF], 5B OEIILKTER], 0K URGYEN LN L6, 0
PR 72 EIED ORI SSE DN Fx B A2 23 R Rl M i f IR B O & 72 5. BAE O
FIChi=»>TIE, HBEER, SFkiE, Frh—Leo HLA @atR 2 bE L, REoREL
T/ DZEMARRAIRTHD Z LTV ETHRY. IO DOREAT-TEREDRNTY,
55 LA F ¢ HLA —E[FEIAS LN 5 8IEmWREAGFRARE STV 92). FEMmZEEM
BRI HLA —JEREA a2 & T, EMAFERIT 1I0%REER T2 E08m5
LTS 93). BAHATLE I TAEER e b D Z R E 35708, 50~65 A B L L L TENEZRR T
JEFIRC, EELBMBEEEEN TEINDEIHEL AT 261 94) (&5 U CIFoRE 2859 L 72 i
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B2 AW - E M ifa Al (reduced-intensity stem cell transplantation : RIST) %##5E$ 5.
—7%, HLA2 JELL EAREA ks 2 R — & L7eBhE, FEMEEa BRI O30 b BB O
PN THEAT S D& Th S 95). BUE, EWN T ORECH T 2 RRIGH & L TS nfAE 72 DI,
TR (i, ERYYEXR, G-CSF, #kfL— NEE), LU R K, 7HyF U0, EEE
MEHIRBE CTH D, L, EEERIZIEY A M A L, REMSRED — 2 e LT3
MEFEETdH D.

4) SURVEBHERAEIRE
EFe ; IPSS T Intermediate-2 35 X UV High ®4fil, IPSS-R T High 3 X O Very high @44
¥ L O Intermediate D%

FAB 7338 RAEB ®O—{it & RAEB-t ® K¥4772%, F£72 WHO B CTIE PR ARABYARE RO
MDS-EB-1, MDS-EB-2 ® K4y, 3L O—#0 AML 28 Z OFFICARYS T 5. Z ORECILIEE
B, HEIZZFER T2 EShAE Ry OB S BRIER DAL D Z E0H Y, MERED S A M ~0
HERY 27 RnEL, XFRIEORIZ L5 ARRIRTO TRIZIRRTHD. Leh->T, RIGHIZR
TRIEIE T & 2 FEAER 2[RI S I R A R 3 FET T T RE Ch v, FHAIE LTI a2 dencEhE
T 5. 55 RO EH T, HLA MiEFH 1 EAEELNOMEE K —2NFE L, AT
2 HNDEFIRRED RIFOIEF D xS LW CTH 25 [Ta, B] 96,97). [RIFEE i iaBAE D
THARRTE LT, THEAREAEEE, BHFRIEENENZ L, BB E COHIM
NEWZ L, REWNEBRLD T LN TEY 92,98,99), Biix ToKRBa Fa—/LHALISL
TR & AR RT OB 2 B LI FPRIEOBERICOWTITIML L TW e & X b
T35 100). MEFIZ R —EME DAE L WiGa, FFilkaEMBE LR 228 [, B],
ol CICET DM A2 BB T IUIKFRIEO L TR O Ei £ THIGT 5 2 &1k, & IR
L h. L LEARDER A7 005 O#AETIE RAEB, RAEB-t (2x4 % HLA —E3EMmZE
NODOBIELEMRTE 5L —EOEMAFNRE SN TEY, F7l2 HLA —% FF—»2Eohi
IERE R —L LTEESND. BdOT o F V0 ZREBEOFTEERE LTITY BEICHOWN
Tk, BRERTREE L CRAMEFPRIE L B L bR EICE EE 5720 0L N>
TWARWR, ZHbDOHEITBWTIET Vo F 2 A MBI OB GE IR FEE L RS TH
D, RF—YElZ2FFOETOORIFEL LTT U TF UV UBREITFFEIND EEZ2LND [1a,
B] 101, 102),

Fo, mURATEOE, FRIOEFHCYAERE, PS, MR EOTHRRRKEFRN
B CIEIR I FHENHT T D RUSTER L & S TE Y 103), [RIFEE MR 23 it < u7e
WISAICIXIRE ORI & 70 D, 2 5 LIeBILIANA~ D@ bEEE, ESEE2 R S5 B
TEEINDN, FARIZE > THILFRIEDO T L D EH I E . (KB SREORIT
—JRICIREM T, ShEMEO—Re 2y ha—/WIARECTH AN TR EERE S 9 308 50
TRV HY AZ MDS (X U T BifE AL & AR B fRS A bk & g L7 [E N O
ABR T, BB A0 THREFFIREEII 2 SN T RS OO, BEERECIXsRRIERE
DEDPSTAT S DD BT (64.7% vs 43.9%), 2 F2EFETIHIZIERETH -7 (28.1% vs
26.0%) 104).

ZOFRIHR L THAER TH S DNA A F /AL ERN TR EWUET HZ ENRINTEDY,
[ R I8 M s A RS AT, FR AL PR IE N F20E S 2Bl LCiE, £3°, DNA 2 F A bLESKIC
KB EZRA D, DNA & b VERIELD A F U K > TEB BN IH &b 23, MDS T
T2 DBIBTFDBAT L EZIT TEY, HEEEO X FAACEEIZ XV Zhnsfibr S TR
HHEOIMEIN 2SN b0 EHIFFI N TV, KEWCBIT 27T U0 & LD b
IZ MDS O3 _RTOFRIZEBNT, AfpfbziEsYE, EFHMEZIEE L, QOL 24#ET 52 &
NHE S 85), SBICHCKICBITAE Y A7 MDS Zxf4 & Liz@iiak G, KHE
(LERRTE, RIMbLSRTE) & OB EGRER IC B W CAEFYIR OER, AMmE(kE ToOMME
FA/RIIZ 105). ZivE ClRFE SR HELUIMNE MDS O F#% 4 A EICWE TE S16K
5 - EANX 72 o 72728, MDS T D8 LUWEEGRINE E L TR TEETHDH. [ENEFKR
Br (1/I4H) O#E%ElE, IPSSInt-2, High @ 30 ok L CHEA SN TR Y, MiRFHEEE
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fRITFNFNDORET 13.83%. BHEM 6. 7% T o by TENEND Y A7 FHZBWT 20% D
BN LI TWD. FRMERFILGEITZNZEN 38.5%, 53.3% Ch-oTz. TH TV UILE
WTHERAFHRETH U, RIFHIRIEE & L CORFEE M EMIaR A £ T /2 Em U A2 MDS
FITIEETEREINDIRZIFREEZHND 106). 7T5mgm2 DT o FV %2 1 H 1[EE FiEd
U< ITAMEEICT 7T ARER G L, 2% 28 HH A 7 /LT 4. AFIOALMEITEK 25%
OBIT 4 a—AFICHHTL D EENTEY, HONREBOHESCHERFRICL P IEEFRW
Th7pd &b 4~6 a— AL LT=b L ICHEIMEE BT 20 ERH 5. S 5T, RANT MK
EGELL EOIER 7Bl TIETE LT ELSELETEIDRLENI B EH Y, EUHEN
7B RN GRIFEHARD (ZEF > T\ 86). LvL, TV F VUil » CT—EDEIATMDS
BB D EWOIHLART BT A3V, AEESTIIANRD X 512, MmERBAEN &R
A B, ENGRER CH e (88.7%), HIMERB/E (84.9%), IM/IMIIEAE (86.8%),
~NEZ B E D (73.6%) 3T SR TV D, FEEYR b0 & LTEIRMEET > F—2 2 (I
THERBEART) e 5 (EWNRBR TOMRE LR, MmERBAME DFREE, BHERE (LT E R
ORE : ¥ « FRURIML A AT L D2 EREE CRAR) Ik THRGEOFEHNLETH D (R
MIEESR).

(LEFHRIE D FEA TSR TR DA 13 AML (ZYE U 7= 2510 AL 21T 9 78, MDS Ok %f4 & L
THHE S N FERE ORI R BRI 7220 107) [1IV, Cl. EROBGTIE—EDEIS TE
FENFEND Z LR TNDER, (LFERIEORC LD EMEFITR L TEL 2N EELLN
T3 108). MMk R —M R SN WGa, (LFRIEEITH 2 &7 <, EHRDIT IRz i
BiE b U <IXTHLA2 UL EREA s BB AT 9 2 & CENTZAE A5 ST 553109,
110), BIRES CTIIMFFERITEIR DI %A K7, 55 Ll b 65 skl o 8% ¢ HLA —Ffe K —
Z AT D NS BE DI T- 72 BB 121X RIST Vi H T 5 111, 112). RIST (S8BT 5 BT
{LZHREO M EEYE, BAERTLE, GVHD TR5ER S, REEROTELZWNHLO0, b OBE
KT DAL FHEDORAE D+ ThRWnWZ & D Z OB ORRIFIEOERENFEIND.

B, B2EL LT, AAREMMRBHESESIC L5 EHEERIEGRE (BRA) 1Tk 2 @& i
JABAET A KT A4 vk, U A BIOBMEGEGE# 23 & LTRT 95).

# 23 HAAEMAMIABIEZSHA BT A 125K 5 MDS ISxd 2 MEs (Hofy)

RTLY A7 HLA @A HLA@SEAIEMG& s ke
de novo MDS
Lower risk (f& VU A 7 #f) *1*3 CcO CO CO/ Dev
Higher risk (&Y A7 #f) *2 S S CO
therapy-related MDS S S CO
AML transformed from MDS S S CcO
CMML*®
Lower risk (IPSS:low, intermediate-1) CcO CO CO / Dev
Higher risk (IPSS: intermediate-2, S S CO
high)

S: standard of care FEAEVEEYEIRE TH D
CO: clinical option JEFNZ LV BHEEAZEELTHLEW
Dev: developmental BHFEH TH Y, FRHARE L CTEET &

*1 KU A& IPSS: low / intermediate-1, IPSS-R: very low, low, intermediate*, WPSS: very low,
low, intermediate

*9 @& U A& IPSS: intermediate-2 / high, IPSS-R: intermediate*4, high, very high, WPSS: high,
very high

*3 AR Y R Z BTV TIE, Bk & B C MR A SR EE KA B D WDIT ESEGLE - i~ Y R
7 OFERFI T, 1ZDORFHNEFIEEZ) O %5 ISR 2 B8 T 5,

*4 IPSS-R: intermediate OJEFNZ IV TILERR, 2HRE, M7 = U FE, % LDH E4 %
#Z|Z LT lower, higher DWW H L, % OFEF CRAERILZ ZET 2,

*5 CMML [ZBAEEIMZ OV TORIENZ2INTE LT, S%ROMETH D,

*6 BN F—05 6, B IBMEICE L CIIBManaR, BEFkn, I CD34 Ml Lz Xk
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DAHESEEE AN B 72 5, HLA-allele 1 BERNIE G ORISR & HLA 1 HUSNE & MBS R
T ERIEDRM TH L0, TS0 HLA REAEBMICE L Tldtalkem 7 20372 < | Dev
&9 2,

9F RFROMBELIFERE

MDS OHFFEIE, &5« 7 7 LB - R 7 ik e RBLAOGHEATE Y, 1BROES L 25
NTW5. JiROmEY 2016 4121 WHO ENSET SN2 4). L, BB+ 5 _&THH
NIFAET D7, ZOETERRES S P RDRBREEZ RS,

S Tk _7= X 912, MDS 3272 WA STHRERETH 572012, S%IFEOMIANETIZ
ONT, EEONHE - BNLOFMRAIM TN D b o & Ebid. MDS &30 O #fid m EEgK B b
L T ICUS, IDUS, CHIP, CCUS »%iF 6157 (NCCN guideline ,ver2. 2017), JEUEHR L
DOHERNT, YR HT « B TINTEA DS HEATZBAE D . BHED BIERL O E M EE 72 5% % R
72 BIEAROHIBHIBE L Tt 2 X< BEMNBELZEATILERNDH Y, EHEMR2 LT
DOIEHEL N ED SN T WD, ZOREF TR LR 4 1ZZ OB LN S, £ 7. BAEFTR)
TR STV D IFERD I 7 v R FIEORE—I1X, ZWHCo b2 BEERMEEZ 2 bh,
AUV AOMSINLEEND. PHSOBEBOERE, BFE#EIGHED, BEBRICONTHE L
RORREIIENEEN D, RERFICE 2B AEORELENET 2 & T, REMmHRE O
b S D Z EREEND,

FAB 43¥8 % 512 U7= IPSS 13BEIC £ < OFEEREBR T THOEO HIELE LTHW LN, EDOH
BZHEAINTND D, 2008 00 WHO ZHORED H L2 2z FEIZ L7z WPSS 23428 &
7= 6). WPSS DYtk O3 HIT IPSS ERIC L ONHWSLN TS, L L IPSS THW
5T D YR B G35 R O EE SN TV D23, SNPs 7 LA % W20 Hris 1
ERHWEIEIDNLVZL ORFEEZRHTE, SHICTEELD LSBT HZ LRI TWD
113). ZEOIEFOERMMNES, IPSS THWHLN TS LV $ % < OFEFEOERIRE O E &N
oSN TWSD. IPSS ° WPSS OIEH OtkE, 3L OWPSS TIXEV AT TV R o7z
K7 ZH0 AT T, IPSS-R BB ENT-. £7- SF3B1 240D A7 7 A v 7 & s 1, TET2
REOTES ) AFHERE T OB CRIROF 7 B R TR 2 S0 T 47, 50) Tk L FHRET
HEEZLNTVWHEL DB FICET 2R ENIOND L DI o7-. 7,45, 114) IPSS-R I2i&
G REEZRTFE L TNAETFE TR BIRE SN TV D 115). 4% IPSS-R (23 < P ERIE
L7iFgemnstite = & 20U XY IPSS-R (IS < JRIEHEIE, T C1 intermediate #EIZxT D1R
FERROFEILNEEND.

LU R ORI D & SND BqIEErE=e 27), SoZ MHREN TN T2 L SN DFEES,
HLA-DR15 Bt DfK U 27 MDS 72 £ 81), FRRARIBHEOENRINTZBEHERH Y, Zh
5OREOTH TR AT A1 MDS 2RI T 286078 TH TR AT A L1300 TEZD
VEELH TS Z2b0 LEbNs. ZoMic, BHOBKEILOTRABRE T LTOERDL, 4
BOBTIVHEMICR D Z ENEEND 28).

MDS DR L OFHRIEO /B T, #E/MNE CTREA STV D EEAIN B AR TIEHEHATX 20
r—A (drug lag) <2, FITANCITANEDFER SN2 N L S B HEANICE > TV r—
ANEL oD, TRk 26 FEOR T, T AR F U RIBEBENR TSN, LavL,
MDS (2 X DI/ Mg FIC kT2 b a U AR AR =T U FIRERNER IOV TR 3 FHRER O 24 1)
FERBIN2 B 0 RBRI T L IC 2 > 72 b DD, 73 u—T v FTIEAaM R AR R ER A E
ZEINTR o T2 116, 117). 5% b U AR =T U FREREIC OV T H RN EEN D, %
EEHPRIE S LTHOWLNDE Y7 0 ARY » AR ATG 2 Y, < OFFNIMEA TX 220, HALE
TRBOE IS Tl 523, 2017 4E NCCN O H A KT A Tk, bq— & FEDRVWE Y 227 MDS @
ZMICK L THIMET Y 2 n R F AREGOOMIU/mL L F)DSE T U AR F 2 5k
FEAEOLEE LY R REZBMT 52 E2HERL T 5 (2017NCCN A 74 2 118).
F7o. @YU A7 MDS TR RHE W HFFTE 720 —J7, MDS-005 5 (55 3 fHiER) (20
TEKYU X227 MDS Tif, = U 2 R=F 2B AMEEEDEISA ORI S LU B RIIREs
R CTE 5 LB ENTVA 119, 120). IiE=Y 2aR=F > (EPO) MENEMHEOEKY 27
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FEMETAELSMEETH D, BERBRMEEM (aplastic anemia, AA) ZRF LT HHRRMEF
BEASEE L LIXLIEEDE - MARBITT 5, MARKEIXAFE] CIIM CTixd 503, PNH IR 7224 0F
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2 WIFEIE L 1L, AIRAI~NEZ 0 BV REARD HIREER F5T,
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73 EWI 7o AR M ERE M. & 1348 A 2 AL Eolgm 23087 & X 255,
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1) FAHE

JE558 DR 10 R FIRATE CREPEE) OREEEAMMIEIC L 2T v — MAEICL D &
OREICEBIT S PNH OHEEARIFERIL 430 ATh-7= DV [1T]) , FIESMEEICEHL T, TET
17,600, 344 ADOFEANIZRF LT 1975 226 1984 £ 10 FEffich VB S nEIC LD &L, ZD
RIIZ 22 4725 PNH Z3RJE L, 100 T AHTZ D OFRIEHEIT 1.2 A (range: 0-2.8) | FRMAZIL 6.93 A
LHEEEnE Y (], MECHO TR, EFEORETEAEE b B LHMTE 111 THD (F1) ,

&1 PNH Qg E - FE DR

e SEGIEC B/ etk Bt MR 9E (%)
Hillmen P et al¥ A XY R 80 33/47 0.7 42
de Latour RP et al? 7T R 460 210/250 0.8 34
Nishimura J et al® TAUH 176 77/99 0.8 30

HA 209 118/91 1.3 45
Chou WL et al® wis 63 32/31 1.0 37.5
Jang JH et al” i [E] 301 152/149 1.0 37
Mufioz—Linares C et al® z2~2f 56 36/20 1.8 38
Schrezenmeier H et al® 25 H:[H 1610 753/857 0.9 32

Wi (WI2WE) AP i, ARG M E B3 2 HFZEEE O LRI SE TPNH B2 BT D
RIFIE & BRI D BRG] OF — X2k b &, BAN 45 i (range: 10-86) TT A U A 30
% (range: 4-80) 2% L CHEICE -7 2 [] , ZWIRERSMIZ. HATIE 20~60 I E
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1) . ZOEFIBZELL, BCKOFDVEHMO PNH 0% 1T M PEBITLTL BH08% 0N L 10
(0] . F/7P7EMTITMRIEZIZ U O &35 PNH FERDNZFH TR ZOICEE DN BT )
LTIV EBZLNTWS, 2B, £ 1L IRLEZEY ., MEOZEERTRES 30-40 KRN TH
D, BARSL—IEZ OFREIZIZA-> TV,

Az TAUAH
(AN 50 E— T (W50 -
40 — - - 40 i
30 - - 30 I
20 [ 20 i
100 { LT - 10| I

0O 10 20 30 40 50 60 70

80 90 100 (¥)

0 10 20 30 40

50 60 70 80 90 100 (F)

ZHRES ZHEBES
B1 BARETFAYAITEITSPNHEZEOZEESER "

2)  BRIRJEIE & B ARIE

LD HKHBGRAIC L D

ZWTRE D BRR TR & AT O L 2 3% 2 153

(] .

£2 BERETAVNIBTILEBOBRKRTRERERRY
HAR TAUL

FATIRE SEFIE (%) SEGIEC (%)
BAANRMEA M 79 (37.8) 51 (29.0)

Bl S R R 10 (4.8) 9 (5.1)

HIFERE R
NETEE VR * 70 (33.5) 88 (50.0)

2 1. * 197 (94.3) 155 (88.1)
HimEk (GFHEk) Wi * 151 (72.3) 80 (45.5)
LIIRANY 73/ % * 132 (63.2) 92 (52.3)
R YRE * 7 (3.4) 24 (13.6)
ik Ehe * 13 (6.2) 34 (19.3)

TR AP i Mean =+ S.E. Mean * S.E.
HGB (g/dL) * 8.2 + 0.2 9.7 = 0.2
MR AR M ERE (X 10°/L) * 78.3 * 6.2 195.3 * 13.1
HiinekEe (X 10°/L ) * 3475.3 =+ 137.5 4947 =+ 198.6
I ERE (X 10°/L ) * 1781.6 =+ 132.5 3005.1 *= 156.4
/MRS (X 1091 ) * 96.0 + 5.8 140.1 *= 8.6
LDH (U/L) 1572.3 + 91.7 2337.2 =+ 405.6

%; PX0.05

TATIRE L L CAAZPEDBEE IR, HARN 37.8%IX LT A U A28 29. 0% & HARNSRE o T2 M3,
BRI EBOEMARE (myelodysplastic syndrome, MDS) DH#EEELIE 5% TAILRMN -7,

PWTERFIER OB T, EMASER EE 2 DN AE M., AMER (FHER) B, /MR 1
HARTHRIZE 720, PNHOHHAIER EZ X 5N ~NE B E VIR, BYE, MARIEXT A U

B THEIZE -T2,

PWIRFRA AT L RIS, EMAEZ RIS D~ ~E 7 vy BmERE, AFPeRkE. m/ MR A
ARTEVREDOBR 278 LIZOWSK U, ¥aii Z B9 2 R AR MER, LDH X7 A U T &0 @i OfH

maERLE

MHED A K HIRFHA IS L B HE AR O Ll IC SV b RIS R 31TRT Y
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£3 BAERETAUNIZBITAEERZBY

HAR TAUL
A OHE SEFIE (%) SEGIEC (%)
A4 76 (36.4) 58 (33.0)
AR * 9 (4.3) 56 (31.8)
HE R YSE 19 (9.1) 32 (18.2)
Bl S BUE R 8 (3.8) 6 (3.4)
M 157 6 (2.9) 1 (0.6)
B 22 (10.5) 16 (9.1)
%; PX0.05

AP OAPHE & LCiE, PNH O IAPER TH 5 ARG, BEIERYIEITAZICT A U BIZLho
bOO, EMAEOBEEIZIZET o T,
ko zZ i, 7 OTEACIIEMASIERD EERTH D DIk L, BCKRFI T i 72 PNH EIR 23
AIEICHTWA Z R RLTWD LD E b,

Fo, EHELYA NI T—% (26 0E 1610 ) 12Xk 5 &, 16%MIMARIE, 14% 73 B HERE RS E DB
HEHLTWE, PNHZ oa—r %A IRREWEEIZ Y, &5\ T LDH SRS & MARE 2 38 0E 3 2 48
ERBEICEN-T-ZERREATHSE Y [O] .,

3) AT

PNH CTIZHREMMPE I VEL L VI DOLEMO—oTH AN, FOHEEIZEHLTIZ, 1 XU 20D

1%L WS EFICE N RELH L DD P

(] . 75205 ) [0] THYPEO B KRR

VO[] THEWEW B%ETTHo7-, ThE, BEiEER L OVEMEEOBIES IC L bR L E X
b, T DOEBERZRIEEDEBENRD B, 4 XU A0 80 Bl TiE, HIREM 2B
72 12 BT DOW T R REZRFR W FEAIZfRAT L €. FRIMERSCAFHER T PNH Z o ZHIEAHE L TH, 5o
PNH % A FHIBAA Y U RBRICIZFE S Z LR STV 5 Y, B26L Zhid, U o R0 FHam
FU 22, PNH i 7 o — o 8L Th, Vo SR PNH Z m— 3B b0 L HIES LD

12)

o

4) FER

WHED H KA X A ERBIR R 2R 4 1R T Y

x4 BAXRETAYAITBFIEARSEED

HAR TAUL
BN SEFIE (%) SEGIEC (%)
H I, 9 (23.7) 4 (10.5)
HE R YE 14 (36.8) 14 (36.8)
ik Ehe * 3 (7.9) 16 (42.1)
B BRI BUE R/ B R 6 (15.8) 3 (7.9)
B4 7 (18.4) 3 (7.9)
S 2 (5.3) 2 (5.3)
JR R~ B 0 2 (5.3)
%; PX0.05

FERBUFEFFOWNFRITT 7 LK TIIRES B> THRY . 7 U7ER TITHMmAZ < (10-40%) |
MAFEA D 22y (10%AT) >, —HFWCKHI T, MARKERZ < (30%2L E) | HiAd 7w (20%41)
EWVI KRR BB D, L, TFEOBED S OWMEIC LAUE, SR & U CEERE (32.6%)

DRI NDITIMAETE (16.3%) . KW THIM (9. 3%)

ZRIFL TS AREERH S 7,
EDTF—23nnb oy ) XA~T7EARITH DN, =7 ) X~ 7 I3MERIE ORI 2 M4 5 %h

FERBHO Y (1], SHERITRE BT 5 AR S 5,

Lo TEY | RRLETERADLEH L E
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5) KT
EHITHICEL T, =7 Y Xv 7 OEARMKICE > T, KEELLTNE,

B/ X~ 7 AR
WHED B KA L 2w o AR (Kaplan-Meier %) 22X 2 1x1 2 [ .

=F:S TAUAh
HH5E (%) ‘ EFE (%)

100] & i 100] I
807 i 80 i
60’ r 60 I
40 i 40 I
20’ i 20 i
o o7 o7

0 10 20 30 40 50 P 0 10 20 30 40 50 (&

it 3G B IAE

B2 BARETFAYAICBTZZHEOEFEEME (Kaplan-Meier %)

PWitk O AEFIRIZ, BAN32. 1L T AU B D 19.4 FIZH LEN- 7228, 50%E/F IR Tk
HARD 25.0 4F, 7 AU B 23.3 4L #E 1T <. Kaplan-Meier OAEFHAR THHEEMICHAEZIL )
o7, WL, ZHE TICHE SN 0% EFHIME LS L, HEBREWLDThoTz (77
Z (4.6 4F) ' [1] . AV = (10.04F) P[] . 7 AV B/BRE (13.54) 10 [m] . 75
YA (224E) V),

B/ ) X~ 78 A%

%#I#%ﬂ%éﬂfwél SLYUA RN TF—H (235661 ; =7 D X< THRABlIIZZ DB

25.5%) TiX, 10 4EBTORTRITE. 24% TH o7z, 720> TH AA-PNHIEMRE (374 ) DT RIT
18%%kﬁﬁmmmk%&bﬁﬁ BUWMETH-72 (], =27 U X~=7OEAIC LY &
PNH D FPHNRHLFEL WD LEEZHND,
I, =7 VX TIRIFERE (19 Bl) O7ra—7 v 77 —% (REMIM T YA 39 7»H) Tid,
BEENCIB O THERD - PERIZ A SRR EROEFRLIR LT A, =7 VA TRE
BELSTREER & ORI EROZITRD S hot [M] P, EEWHOT—2CiEdbs b0
O, =7 JX<TEPNH O T# 2B ESEZ EREMT BT,

6) THRET

FHRERFICELTIX, =27 UV XA~=TEAROT—F L5,

7T ADTRINTOSE BT (220 F) XD L, Um&fm%ﬁ(mﬁ%tﬁ %% (RR)
=10.2) . 2)JLMmEREDIE~DO R (RR=5.5) . 3)MDS/AM A 1M)% (acute leukemia, AL) DIEIE
(RR=19. 1) | 4) ZWrieFln 55 LU (RR=4.0) | 5) HEOIGEMLEIER] (RR=2.1) | 6) F2WriFo i
IR (RR=2.2) D 6IHHAMNTHABRKFE L TrRan [T] . £/, A DB IEAED PNH 1T
FH B ThH-o7- (RR=0.32) ,

HEENCR T D PRIRFOSEEMIT (301 4)) 1[cXkdE, DIMBRIEDRI (RR=7.1) . 2) BHaer
%(MS@)\wﬁﬁTAf@A%(MZB)@3@5ﬁ%%7ﬁ.%&bf?éﬂt”[H]
F7-. YHEO HKEEBRAEIC L D L, BRICHET 2 TR ABRETIX, 1) 2R 50 FLLE, 2)
DR EAE A MER (AFPER) JAE. 3) BIERYIED B Th o7 (£5) Y (W] . KEHOHD
R’ 73 1) 2R mAeiE OBETE, 2) 2 WikF MDS O BETE. 3) MARAE D FEIE T, ARFAFI D HDFE 71X 1) MDS
DRIE, 2)BREORIETH 7=, MRIEIIAMBBINIB N THEERESIHETH D0, HEMEL T
BARRNTELTHRETAIZEEL -T2 b3,
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R5 BHARETAVAZBITHEGFTEHRTIBEAFY

HA TAUD
P fE W HE P E w5

P MTIEE

50 ¥ LIk <0. 0001 9.5 <0. 0001 14. 4

HAE A MmER (AFPER) R E <0. 0001 16.3 <0. 0001 30.5

I A iE 0.2 1.3 0. 0072 6.1

BBl B BUE R O BEE 0.7 0.1 0. 005 7.7
A OHE

I A e 0. 052 3.6 0. 004 5.4

HEYLE 0. 0007 10. 1 0.03 3.7

B ST RIE R 0.03 4.6 0.9 1.4

B4 0.003 7.7 0.4 0.5
6. WA - B

1) HinsgF

PNH ORI OHAETT 1866 420D Gull ICXdIE Y 9, 1882 4 Stribing 12 & - THELER O MA& NIA
MIZ kB ~ET v U RAESE L TCOEBBANHSL S 7, Z0#% Ham 12 &0 BFRMEROHEIC
4D R TTHEN R Sy 1Y RO FEI 2 13" B K R TH - 72, 1983 4EIT7e 0 RHARH
KR+ TdH D CD55 (decay—accelerating factor, DAF) 2NEBFRMEKTRIEL TWVDBZ EBHLMNIZ
o 1920 ENTHIRTE ML D % W BB A 48 L CuN B D59 (membrane inhibitor of reactive
lysis, MIRL) OB &AL 222, PNH OAMITAAFIEIRE -0 XRBICE D Z EHB L=, Tk,
CD55 1% C3/C5 HAMAEESE DRREE 2 {RHET 5 = LT & o THIERTE MR IR ORI D Beps 4 WA L 2, CD59
IR AETEEL DR RELPE T C9 OFEAZIFIT 2 2 & T C5b-9(n) 76k 2 RZHEE A 1K (membrane
attack complex, MAC) DEAZFEL TWS (K3) ***, (D55 35 L} CD59 %[RRI KHE3 % PNH
FRIMERAE i, b &R fERIEE L THRESIC MAC BRI N A TR 5 LI N5,
CD55 DA 72 RIESE (Inab FEHA) T, CD59 O FE i 7RI 35\ CIRAi AR RS M THEIC X A1
WA SR 20 F7 | T D59 DY RMERIEAE T, D55 ASIEF 72 A Tk PNH &35 T & WA
MR HND T30 Dz L, PIGAZERIZ L Y CD55 & CD59 O 23 K384 5 PNH i
BROVEIMIZIE CDF9 KRIEMNILERI 2 ZBN A2 R -4 ¢E2 b5, PNH BE T, 72F72F C9 KEEZFE-
= BB CIE PNH AR MLERZS 95% CTd » T HIRMIER Z bR o722 b 2D Z L 21+ 5 7Y,

Cc9

IEH AR PNH3R %k

g

‘ Damage -
CD59
Completed Membrane
Anchor Atack Comolex

3 MARBmOAN=RKL

ZOEDIT, MAIZIIV PNH M ERORRESRE OFEMIIIA S 2N SIS AT L 2 7% 53 2 i A5
PEALBRAEIC SV TR G320 B TR, PR TH b0 miiRim i X 2 Frse i 72 i M 2
BZONDHA, BYE, BEAR, T, EHR. B4 I ¢ REER D, gAIRG . #ils E s ik RIC
KV ROFARTEMEALANE Z 2 & EFM TREREL (FmEE) &9, 26RO PTH, M
REGIC LIX LITRIRE & 72 2 DIFEBYE TH D, MHARTEIE(E ORI U bR YLIE O BHAEE & (TBIF%
B BOLEKERCHBR COEELRBLEELFEINLIFRHOVEELET D, I OKIER



AR~/ a E UV RIERFEOSR A A R

TR ML, RGO RIMERFEHTR O 2L & FEhicht Fi'575> cHsh, ZhicktdsBaCmE oA
RPUERDE ST 2 2 & THRIBR O B R 23 TEMAL &5 72912 PNH M ER S B4R TA ML 2 35 = 3 & 78
EnTng ),

WFE‘I@(ﬁJﬁIILL R L TIE, MEAR OMERE AN LD M Co, AAERE LEAMEICME < 72 DItk
EHAL SN D &V )i ) K O rEENEENK FIC XL Y Lipopolysaccharide (LPS) 72X = K
PRI R L, 2R A IEMALT D L v o OTHIH SN T, 72, gAIREICX
HEmITHEE, MENEMIZ L 28R ZIRECTEAI A B 53 25 L idEm et S v, Mz PNH R
MERNERT D7D ThHDH EHMIND,

2) FHREMLT

PNH MLER CiZ glycosylphosphatidylinositol (GPI) & Wb ABEIEE 2 FIH L Gl &9
% GPI 7 h-TER (GPI-AP) £ THNREL TS Z &M - TV, fx D GPI-AP O EEIs
TIXEHETHo7=0T 73 PNH MERICEIT S GPI-AP KRIBOJFEKIL T v -4 DA RRIZ B b 5 s
FERLEZ BN, KT S, PNH BENOME L7z B U 2 SSFERER O ZEMI 22 AT 20 & 3, WH@
BEIIHRRAT 7 FONA )Y b= N-T 2 F AT ay I o EMINT K00 AT v PR &R
SFAPE Class A DERTHHZ L AEX LD D FKHI7/ o= 7EE2 AV ORE %mﬁféL
{5 phosphatidylinositolglycan—classA (PIGA) % PNH OEALEIEFE LTHE L 9, BifEE
TITHE SN E O PNH14T F2E] T, 178 @ PIGA BEENFEEIN TS (M4) *O ) 1 HILE#®
LA« RENEL , 2HEFE TORFEN 82%% Hw- (F86) ., ZBEERITZFELE CHIERE
e AT T A AEALITIAL 294 L hot spot 1IfFAER T, BEOER 7 L-A3 7 FE2EZITHIN 57%
ERE R DT (£6) o 23 B TTEEORY 70— 280, 95 2 61Tl 4 O 7 a-2 )3 FE
—HBENPLRETE S, PNH (I kB SN TR 7 a-u i n) L0t LAF Y 70—

VHEDREBTHD Z Lo T (R6)

v : Base Substitution

Exon

< O
<

<<d

7,

¢ : Deletion / Insertion

: Large Deletion / Insertion
X4 £E®OPNHEHE 147 WJ‘CI_JE‘CWLT— 178 O PIGA BIEFERD S ©

#6 FEOPNHEE 4THICRESNI 118D PIGABEFERY <)Y

I. Type II. Consequence III. Clonality

Type Number Consequence Number Clonality Number
Base substitution 65 Frameshift 102 Mono 121
Deletion Missense 32 0Oligo

1 nt 48 Nonsense 18 Two 19

2 nt 10 Altered splicing 22 Three 2

3 nt 13 In—frame Four 2
Insertion deletion/insertion 4

1 nt 20

2 nt 3

3 nt 8
Others 11
Total 178 Total 178 Total 144

nt=nucleotide
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VTAE, PIGA L RIKBIZ GPL 7 o — % o R B DGR EE R PICT B FOERICE > TR
% PNHAEGI 285G Sz 10, PIGT G 1. 2 O JBYROKICH D720 P17 o I — XK Z L1254
T VVICERNEZ AMNERDH D, ZOEFTIE, WHEOT VVITIZERRIIOERRHY | b
5 —FHOT LTE M B W TR ZE BN = - Tz,

FRMATFOE TR L2 X 912 CD59 iEfs A RIC X v /NEWI X W PNH & RIEEDIEIM %2 & 7234 K
P CDB9 RIBIENH HILTWD, IEMLIMI X T o« N U —FEBERECIES M A E M W FEME 2 e pd i A
(Chronic inflammatory demyelinating polyneuropathy) fEDOH#FRIERZ 2T HHDH D = & 3K T
AJ?) 5 28730)O

3)  PNH 7 a—1 9k KHgF

PIGA R % i~ 7= PNH dE ML 7 o—2 AR L TIE U T PNH F5F OREX REREZ BRI 5D
FThBHMN, ~ 7 ARG T piga ZRHEE L7 PNHEF L~ 2 &2 ERk L., ESIMEILEL TRy
o2 DIEKRITBE IS NN LN, WH@%F X PIGA ZE5720F Tl AR +4 t&%x%ﬂé“m
PNH (FILIMERE D 2 7m0 % <, T 60 P2EMESTVD, A OREFIZ PNH ORIEZ &5
AMWHE%ﬁﬁE<ﬁEﬂ%ﬂ\Mé:WH@%@ﬁ%%énT%tﬁl%%E%Eﬁﬁﬁﬂ%@%
ST HEAE AN 12, PUMIRAE 2 2 7 U > (antithymocyte globulin, ATG) . HLVU v/ ks a7 U >
(antilymphocyte globulin, ALG) D EIHIEIENRE SN EMARRREL RoTz, IO D
AN BBRE I REFNIFIC L D BN EEEZ S T EMARENE LT EBZZLNDEN, TNHLDOEFD
% < 13 (13-52%) . PNH MER (1%24 1) 24> T % Z & 28 1990 4EARIC A D AHR W T ST g 3460
(] . ZoZ &2, PNH 7 2 — 3B S 22 0 I < S HRc#mn+ s LB x o,
BEZZ LN TWD PNH 7 a2 OJERERFZX 5 12737, £9Emipiiiaic PIGA ZRAEZ S
(Stepl) o ZAUFHEF A THHIBHESE I s TWAZ ERFEERINTWAER V. 71T Tk
PNH 7 m— 35K PNH OSER S L2 TIZ ARV, F 212 AA TR Z 5 X 9 Rt L BE 3 b %
L. BELL GPI BEMEHMIILZ OXED Gk, PNH 7 a2 O2KIZ 5D 2 EIA IR BZ 8 m5
% (Step2) o LML NS. AA DBIIEL TE7- PNH & E @M A% 45 PNH Tl PNH fifa D
FHENENE N 30%< DWETT, TOBRLAWMREMET S L2 EMICIEY ZE L T 2514
WIEEAETHD L E2ELD L, THRETTIEHHMAZ PNH (Florid PNH) ZF#BAT 2 2 L3R+
N ThDH, BEDHL . Step2 THIXHAIICHINN L7= PNH BpHIREANE M4 S EF3 5 72 I HIGl 24k 0 K3
@@@\Eﬁ@%%m%%%%%#éiﬁﬁﬁmmﬁﬁ‘ﬁMhD\é%ﬁé%%%%%b%%%h
BBE. RASML L 2 PNHAIIIC 28 S CRRBITSE T 5 (Step3) .

Complement Attack

oo V%
“o2 oV Tk
® @ o @ (=)
RBC Hemolysis
<qgl@
PIG-A Immunological 2nd Monocytes
Mutatlon Attack @ Mutatlon / @ @©
’ @ ‘ @@@ ‘ PMN
@@ o Y06 ® @ N @@@
@ @ o= ‘-‘oo Platelets
Hematopoietic Relative Expansion Absolute Expansmn
Stem Cells (Survival Advantage) (Growth Advantage) OO® ©©@

® @@ Lymphocytes

BM5 PNHYO—2DIEXHEEF - ZEBREESR

PNH 7 O-UAMERK L TERERT HICIEEHOD step NBETH D,
Stepl: PIGA ZEMEMEFMRAIZE S

Step2: REFHKEICK HEFHMATDREL & PNH ERHIAE D48 *f B0
Step3: E2NDEFEIZL S PNHEFHMan s O-HIEX

10
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MmEEEZ 5| &K 2B PNEED X7 v h & LT GPI-AP /7 L TWiiE, GPI-AP 2R 5
E%%ﬁ%i% ENDHDITH L, GPI-AP & RIBT HpilIL Z DEELZRND Z LIV, PNH 7
0 — 2 ORI 233 5 L TREM AN R TS D,

Maciejewski &%, PNH 721 T72 < GPI FEMEMIIE & FF> AA <° MDS (28T, MHC 7 Z A 1T @ DR2 B
EEOMEFOBEENMEFHE LB L TEVWI L 2RE L2 2 (], &5, EBHIE. BAD
PNH21 JEFI A FHX, DR2 IC & EN S 5 H DRB1%1501 & DRB1%1502 s 1-Hl % Z 1 13
&6 Bl PNHIERIAFESZ L 2@ L2 @ (W] . £72. ZASOEFO S B, 13 #ili% DRBI*#1501-
DQA1%0120-DQB1%0602 D/ NTF' 1 & A T % Ff-> Tz, FEGIX, 0.003%LL = GPT [EMEAIfE % & - MDS
(RA) JEMI 21 B> 5 B, 19 A3 DRB1x1501 F£7-1% 1502 W Ala2EEL, 7 v 2R Y EEICK L
FOSHTH D 2 L 2@ Lz 9 [I)] ., Lk v, PNH, AA. MDS (23T, GPI Rtk ss 6y
IR I X 0N 25K OBRMEERIZ, MIC 7 T X 11 & RoMEERH Y . T b 2
% CD4 Bt T M3 3o > TV B ATREME SRR S Tz,

AT SIE. BRI OHUR A GPT-AP OE4 & GPI-AP 78 cofactor & L THERE L TWABEAIZOWT
DEFI)VEBREIASL T, GPL RIBHMMIZ, GPI-AP R DT F FE2ZFEL MIC 7 F A 1L O LICE
IRTERNT &, GPT REBEMIEIE, 2777 X —THDHERHMD GPI-AP B RIBET D702, BMEMaIC
L cD4 Btk oM ErE T U o8Bk (CTL) 1o LTI TH B Z L &R Lz 9, —F, HHES
IR EMEY o RBRE LT NK flfn 24808 LU, GPT Fatfmia XM b U NK Jifac X 546
C Al <w:&%rbt“2_@NK&%@ﬁm Y7 & LC GPI-AP @ ULBP 2MEfEIZ T B @,
X 52 ULBP 38 L UYMICA/B #5833 A NKG2D =2 &SRB MEsa iE A C & A & I [ 2 A3 S
ERTWD S UL, CTL IZK LC GPI FatEAINE & B EMIE DR CRERRNE WV ) b b
» ) GPI-AP FaMkefmifia /s CTL (2%t L CHRHIME T 5720 8 9 MOV TIERE GRS H TV 2R,

Mm%y%KiD\@I@ﬁﬁ%i%@m% LT AR MV AMMETH D EOHREN S, Z0D
RGN0z =2 70, &W@@&FiGﬂAP%ﬁ@ﬁ% R, ZOTE
vazmﬁmmmm}y%ﬁm%@fiﬁ<M%wm@& DEERICIBEORETHL LD
WENHRNTE TV, 20k, TR M- IOV T, PNH %%%ﬂiﬂﬁk{%mkfﬁﬂﬁkwﬁﬁf%bx
BNEDOHELHY D, ZOEICONTHRIZIEME LTWARETH S,

72, EELIZY 4 VLA EEELR T (Willms® tumor gene, WTI) 7% PNH BEF OEFRGHIZB W T,
fREEB LA BF LB L CAEZICERBI L TWAZ ARV LA 9 [] , &5 PNH 7=
— O (A7) BArEAZ T LGS A2 85L& LT, Schubert H1X early growth response factor
1 (EGR-1) &f5¥ & TAX-responsive enhancer element binding protein (TAXREB107) &&1% ™.
Ware O human Al. hHR23B. Mcl-1. RhoA W&inta#FNFHEMELTWS P, HEHIE, 12 FBE
REFZH L, PNH MR 7 v — U PEJEK D I 5 iz B3 O L 22 AT s 5 \_mﬁk [E= LR
DFHEETF L LTHMHBNTWD HIGAZ BAGT DR ERBMNE G L TW D algEEZ R LE 79, &5
(2 2 O JEFIDLFHER 2 T U755 549 4 0 % DAER] T HMGA2 & inF D@ FEHIMA R o= 77, BBEZE
ZElT. INLOBERTFDI L., EGR-1 EBIG T & HUGA2 &f5T17% Rhod B FIZ XV FfisanTng &
WOENREN T, ERNCEMELE T LTRESH TV 3 DOBEIEFA 1 DOBE L LTHOR
NDHAREME S T T &, LT, EMZMIE TR OIS JAKT 25 25> PNH SER] 2 s L7z ™,
Shen 5% 12 A PNH BEIMERICET Y V) — AENTRIT o 7208, @BIAPHRE SN ERBLE I
FHRERITRD N hol-, S HITHEMEEMIERERE CHRMRZREN LGNS 61 B TOX—7
v by —27 T RA% 36 AO PNH BEIITR, 27 YV — AT OREREEGDESTLIZE Z A,
PIGA 852N 2 ) 2 [AFEE ORI E NI L2, 7 n— RO I@EY 237 — 2 1345
BALTU U 30,

7. ERB X CERERE

) &M (~NEZ v B UR) BIXOBEEE

WL 72 FEd Tk, RRIORBER (NEZ b UR) BRHRE Shd, BEISEREOSEAITRO
BODOHTHIERDOZ L b H DD, KEOHEM TITAMB A2 LBENNLELRIEELH Y,
ﬁ—@%ﬁﬁ%of%%mwﬁﬁﬁ%mféoit\@m%m%ﬁuay%%mwé$%f% Sa’p)
PRI LT 5, Wi o BEAE B 13 B IR M ER O # sk & & RIS AL OFREE 12K AF L, ¥ I &3 i
LDH IZBE S5, MERE Y VE BN ORBMAREE YA L 5, EYEL EBRRINEIEOFRN &
RAHEZELHDH, BRERICLD L, BRI A~T /o B RE ST A EITKERF T 50%TH DD
W6 LAFREICIE 34% S8R ThH 7= (F2) 7 [I] .

PNH ClIEHEICAIMZi8D 5, Lo BKEEHAE TR, AP TORZMOBEEIL 94% CKIE 88%) .
~NESTu B UREILTEY 8.2 g/dl CKE 9.7g/dl) TH o7, KENTHAF O PNH (XE MAEH \) 2358
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WS, ZAUIAHYES CHEMA RO SHHEENRS VW L AR LTS EEZ NS, -, ~ES
o vy RIS ié%%m@ﬁ%%% FRIMERE M TCHE L D B MO ER R ZNEMEET D Z &0
HY., PNHIZBIT2BMOEENERE L TEENRLETH D,

M RNEMIC L0 H S N2 5EREA~E 7 o B, PNH O 2 Z2ERICD R FHE L TV 5,
PNH FRFESHE TR S R oRA (BERE) 252252808350, LI LIRTMLEE (~E7 R
EUR) BT S, SERIT B LE OM/NIEIC X D EEMEN TN, BETIIEMICL D
WEE~E 7 v N —ibEHE (N0) 2WETIHEOEEZL TS, NO ITIXFEG 2SS 51E
HANH D, WLV ~FEZ v N TS L. REDONO ZFSICRE L, ZORELE LR
BofEEZ b7=bThFThs O, FE, ZoLHIRBETERENED LANHERSATWS, NO
OHFRIR E e Bp = 7 U Y UHIAIL NO FEAZEHET D Sildenafil (Viagra) O 52X - TE
RN BIEFNZ N EnDH, N JFINGUT R SN D, FBMERRICISFRTHD L, ~
E/BEVRERE L TCWORFICHEREEIZ/R>TWDZ ENEN, ZhblFfi~E s nerick?
NO D EMNRE EE 2 Hivd,

FHARPE MIZ ALK 32 PNH ZR ML ERIBEZE OB~ 7 1 B2 D NO & 1, 0B oD AR E O FIiE
DR E L TCHEETH D, PNH Ofth, SRR i BRAE <O ke 4 i/ D PS8 B 7 & i 45 PN I
PEERIZIIT 5 5 MARYEICIZINO RZDMFENES L TnD EEZLND P,

2) EmMAE

PNH 1231 D& MEEITHE < 65N TEY . Dacie & Lewis [T AA & LTRIEL., FoKETIC
PNH (2R e iR 2 R JHERI DD R b THEAET H 2 LR L. Zha: AA-PNH SEERE L @4 LTz
) g R OSSR AR N TR & 72 o 7 AA FRE O 10% A% 1%, BEHIA OFE & LC PNH
%%ﬁbf<é_&#ﬂoféto

FE A, 1988 4E D 1990 SEDRNCHE SNz 3 MO INAEZ MGt Liz e 25 ¥ it 700 4%
tﬁAA$%@4%#ﬁﬁm SIWHEIC K5 PNHICHER L Cun= 3489 1994 4E 6 1995 4E 20 B & 7 1
—H A R A MY —IZLD PNH HIEORIEENE K LN, ZOHEEZRHWNTThil 118 ] (3#iE

é%)®ﬁﬁ?ﬁ\ﬁ@ﬁ§$\%ui@mmm%(ﬂ¢ﬁﬁwbmﬁm%)%ﬁ#é%@ﬁém
35-52% & FEFITE N E R BT 572 0 1998 E D 1999 T G FIEEICHEF S TUV 5 23,
ZOWMETIT 15-29%E WD b D TH 7= 7, SSITHITIZRY . 4 PNH % A Tz i+ % 7=
DO/ FE (0.003-1%% /b PNH AIARRGME & HE) 25 &L ) 60%DRIEHE AL BFE D PNH
A THIBEZA LTS & SnTung 08,

HKIBRIC K B &, BWIRRIC AN OBEEDO & B AEFIIT, ZWikEo AifmER (FhER) Bid ., f/
k&%mﬁ%%h%#ot(%z)ﬂ[mlo:@:&m7V7EWTmAAa@%ﬁﬁﬁiwﬁw&
WIORERDHRE L —HTHHDTHDHN, TO—HBEBOEMAREDEIHEEICIZEN o7 (F
2) Pk 51285 9 Bl PNHIERIZEIT 5 PNH 7 12— /@6w$%@ﬁwﬁ§ X5 & mrHE

&% PE 9 SEB O R 8 8 % %Wi%@m@rm CHLTHBEICEL ., PNH # A4 FHIOHE & I T L
Tmtobtﬂof\wﬁw EMARIT PNH 7 o — 2 OHEEHEMBRET-EToORKBELLEZI LN
%% [m] .

3)  Bysdm (MDS H B W EAIME~DOBAT)

R 51X 40 B1o> A 5 MDS JEB 2 f#AT L, 4 61 (10%) (2B & 272 PNH ARIMLERFS X O PR (10%LA 1)
ZRWELEZ Y (W] ., R IF EROSEE (0.003%LL L) ZHNTHRELEZEZA, 119 Flo
MDS (RA) #SE@IH 21 6 (17.6%) 1 PNH &% A izt L= [m] .

HKIERIC L B &L MDS D DOBATHR BU%AIHE) (£ 2) 25N MDS OA(FR (3-4%) (% 3)
EBICH KRB TET R o7 Y [M] . Araten 5% 46 o> HBR PNH JES] 2 1% HHEAICHIT L7 & &
AL 114 (24%) WYtk R G 237 [M] . LALARRS, 2o 11FHOH 6 74 TlfkEs &
bl R e 7 u— 2 0E S i{)ﬂi’?b‘(lﬂoﬁo X 512, de novo MDS &Hﬁiﬁﬁ‘é CREE TRV

D, YRR OFEICED ST, KEZHD PN Tl i el BiERws NED b, 77,
INHOERMNL BMFICBIT LIzb Do, Ui EDX 51z, PNH | k%émm%%iZTL
HHEEEZBRTAHLOTIERWE I THD, O~ T, PNH 26 AMB~DOBITHLZWbITTh D
23, PNH IR DERERE & AR & O EITIZ- & D Lz,

PNH 7275 D HMIF~DHERICHOWTIE, TNETHISWRE L EZ N TE N, BRIV
N SWRRE L HEROFE L VIR TH-o72 (£3) 2 [] . Harris HITX D, 1962 FELUKEICHE
S PNH O EHIMBERIE LT 119 FloF EDICL D E, 5 104 FINFEY 3k & JERITIZ %0
o7, RI\BDIEBS Z DO TE72 1760 $il> PNH FEFID 5 &, HIMEZ5AE L7 D1X 16 i (1%) T, 3E
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MM A~E T v ERIEZIROBIRT A B

= L7- 288 5l (UM FEIE 13 6 (B%) Td-o7=" [M] , Ytk 01Tz 32 fijd, Yufa ks
WEEBEOLOIZX T BT, O 7 FF 5 FPNH 2 a—2Tho7=, PNH 250 | IMBFRAES TiE. HE
MIFHRIE GPL FatETH D Z L 23 < . PNH FRMERDOM LN EFHIT L, — EBIR OB B EZTER 2
RIETE2H03%0-7,

4)  IMAeE

MARSE X O MAER M2 IE 720y PNH IZRFR A 72 A 0HE T, D% IS FIRMARIE DTE % & 5,
BENES < BEERMARTAE LTiX, BIFEN (Budd-Chiari JEMBERE. IHHEEEIR) CHEZHEN (HEIR)
TH DN, BRI (BE#HIR, BIZEAIFHIR) b b, BRERICK 2 L, KEFITIIYIFRIE
RO 19% S MARSE T D DK LT, AKFBITIX 6% 72hxo7= (F2) ., International PNH
Registry (Z XD &, BEERFICMARDEBEE 2 A LIZAESIT 15.5%TH Y . PNH BRIV 10— A4 XN
50%LA b, BB, MR A KBS 5 LDH O @& ERE T & 0 koA PR @y (1K6) 2,

e

= - Fz) 001 Pz oo

L — 1 . i

= oo

28

=12

=S 10

=_ B

2= 8

EE 45

s

=EE 2

g ol e
<10% 1095 40, =502 1 5xLILN =1.5xIILN
Parcantages of GP deficient LI townl

granulocyles
B 6 IMifEDBEE L BERIER PNH 7 @ — A X, LDH & D BfR °2

MAREFEIE DFEFIZDOWNTIX, 5D E ARSI TS EIXWWER, JRIMERA M T2
&, phosphatidyl serine (PS) 23g&MH LMAETER OB & & L2055 P, £i2, f/MIEH S CD59
SEDOMEHIEK 72 KB L TR Y, I/MRER THAENEE SN D LRSI Em I E Y, &
512, PNH OHERLUFHERTIL GPI-AP TH B v FF—F¥ « LT X —NKRETHH, ZOMNHEATE
BMovadxt—+t - L7 —RNMHPICHENLTEY ., ZANBEAICE S RIERZIE L, Mk
MU E WO MELH D Y, £, PNH 2FE &3 25 & N mMER B TIRERE~E 27 o e o ol
NS NO O EZ N L CHMEMEICEHES L TWb EEXLLND, EoFntbnkBELELWE
B b3, International PNH Registry OFERICHBWTYH, MR Z R L7-BIOIEE A L1 50%
U bEDREFPEREAETHEFTH-7- 2, TRTIEIARFITIZE I e WD &, 50%LL 1o B i
HERNFEL Th, IRLTHIRIEZREZ LEWVWE WS Z LT, BF 5 < NFER T eiE B EE s
FHEDORRMEBREIZ LD Y RTITEVWADL D EEbh s,

BERIIC= 7 ) X~7 (VU U R) ® PNH FEFI~OF G ERI D H 70 & F MARKE DFIE Y A 7 &K
TEELZERHE SN % [M] . 202 &iE, MEREME(L & Z AU E S A R LS AR E O
FIEICESBEES L TWAZLERLTWE EEZHND,

5) YE

FEREIRF I JRYLE & 75 2 & IS (AR C 3. 4%, KET 13.6%) 722356, fRKidHIZE
JEREAERIET D Z 0N H D (RITI. 1% KETI18.2%) ) [I] , FERERSLCEERICKIT S GPI-
AP (Fc y R-TIT <° CD14) D R R ITHERIER-SCHER OMEBEM R BE Z/RIB L TWA H DD, %< OERIZE
WA MERDOEED DNEGIEDEPEY A7 L L UIEETHD EEZHNTWD,
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8. ® =&

1) 7a—H%A AR —

(1) PNH Z A 7Bk o sk

PNH % A 7" FRIMER (MARRSZ MEFRIMER) OB HICIiE, Ham 3B (B b iEiamikER) & bk ER
(EITFEERRR) 2FICHVWSLNTE -, Ham 3RBRIT. Bk (pH6.5-7.0) T 52 &2k V
A ZVEME L L7 i 2 D, AR X 2R E 2 ET 2B ETH S %, WHKRER S V5 DI,
AFUBRELR FIF 52 LI X0 IRMERICWE S SR & RIMERIEE & ofE S M2 mD . MR 2 3
ETAHRETHS P, Wb, 5-10%LL ORI CHME L fE L, Hilf7e PNH SEFOBAI1E 10-
80%DIRIMN % 779", Ham FEROH SR RN TS <, PHEAGRER CIX, BEARZFFERMEEIN, B 2@ iEm
MM BB ETRT I ENH D, F 7. hereditary erythroblast multinuclearity
associated with a positive acidified serum test (HEMPAS) & N9 Hnd CTHiZede K& (CDA 11
) T Ham SRBREGM: . WO KRBRIEM A2 295 2 LITHEL TH D, Tiid, BEIRMERS HEMPAS HiJHR
R, fEEEMIGHIZIE HEMPAS HUiE (IgM) BFTET ST, ACMmE2 . HORMER TS L
Toimyg & HW D & RIS REMEET 20T, PNH & 3EERAIEETH 5,

bt & RIBEDJFER G, FARIMIEMAR RS2 AWM &0 5 S 7= i R i gz 4 dh iR & iR
M9 B WA M sz 3R (complement lysis sensitivity test, CLS 7 & k) 23, Rosse & Dacie
WX VBTSN 0 2R 0 ORER THIREZ MR ILER (type ) & IEFEMRIMER (type 1) & D
DIEZMEZFFORMER (type 1) DFET LI EARENTZ, TOZEEXPNHAAY I7 v —2 kD
FRTHDLZLEZFRBTDHDTH LN, EBRIZ PIGA BB FERDOMT NS Z DI ENRIFINT
l/\é 46)o

EiRD X 512 PNH FRIVER TIIMHAERZMENTLE L T A Z ERH LS S bho TR, 72K
BZMENTTHET D200 E VI BEFITE S RHTH - 72, 1983 FI272 0 wiAHI#ENKN - TH 5 CD55
(DAF) 2NEERMER TR L TND I ERHLNITZRD 920 T D59 DRI HB L 22
PNH ORI RGN 7O RBIZE D Z EHBA L2, ([ZIEREEYC, PNHMERCIXINODOEAD
KB TIEABREARRKBLTHND ZERHARWVCTHBHAL, ZROHOXRBERAIZET GPI tnwbid
PENEE %2 /1 L CHIIABEIZ A A5 GPI-AP EMEHEN D EARECTH - 7=, PNHIMERCXRIE L TV 5 GPI-AP
R TITRT,

&7 PNHIMBRTRIEL TLVS GPI-AP

Gig=] B O
o 44 11 480 (R 7

Decay accelerating factor (DAF, CD55) All
Membrane inhibitor of reactive lysis (MIRL, CD59, MACIF, All
HRF20)

BER

Acetylcholinesterase (AchE) E
Neutrophil alkaline phosphatase (NAP) G

5" —ectonucleotidase (CD73) L

ADP ribose hydrase (CD157, Ecto—enzyme) Str, G, Mo
LerE-

Fey receptor I11B (CD16B) G
Urokinase—type plasminogen activator receptor (UPAR, CD87) G, Mo
Endotoxin binding protein receptor (CD14) Mo, Ma
BERT

Lymphocyte function—-associatednantigen—3 (LFA-3, CD58) E, G, L
Blast—1 (CD48) L, Mo
CD66b (formerly CD67) , CD66c G
CD108 (JHM blood group antigen) E
GPI-80 G

F DA

Campath-1 (CD52) L, Mo
CD24 G, L
Thy-1 (CD90) Stm
CD109 L, P

14
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p50-80 G
GP500 P
GP175 P
Eosinophil-derived neurotoxin G
Cellular prion protein G, Mo, P

(A11 : 2IfERRFE, E: FRiMmER, G PERIER, L U o Bk, Mo : BEER, Ma: w27 a7 7=, P: Ifi/h
M. Stm: BHEEAEAE, Str: B#EA hu-—<)

INHOEAICKHTHERPUARE HNT PNH ¥ A ZIMEREZHRET D270 —% A 8 A MU —1EHR,
1990 FERICA Y H R L, HRMICBEO TR ERY 2o 5, HWDHRE LTiE, DAF & CD59 234
MERICHEIH LB, WHERLTWb, EE B & Rosse 5D T NL—1XZFnFh., b 0HEZ A
WT, CLS T A FTHHEN S Type I ARIMER & FIERFIST 2 PRI MERS B SN Z & 2R
L7z 10N GPT R OEI SIS MERZH TEHLEL THHA, —RINIZERIER, ARifnEk, Vo
SERDNEIC RIBFILDOBIE N E N EHE SN TS 19, EEICH KRB TY, IR (W)
® CD59 DRAEFRIT, HARTITFERIEK T 42.8+3. 7% (n=90) . FRIMEKT 37.8+2.4% (n=151) . U %
BT 18.1+3.3%Cho7= (K7) Y [M] ., 7 AU & TIXEERERT 68.6+13.3% (n=98) . #HKIMEKT
45.0%£2.3% (n=164) . U > /NEKT 21.6E=2. 7% Th o7z, FMEKRFINT KBEZLIR L THD &,
HAWTHICEBWTYH, FERIER, FRMER, U ERDIBIZE N7, BARET AU D& 5 &
FRIMEK & BERIERICBNWTT AV IDNHEICE - T- (FRImER; P=0.03, FERiEk; P<0.0001) , 7=t
REDIX, AA 2D PNH ZFJE L2 S FOBRE %2 & 5 %2, —#%AIIC PNH # A ki, Baiiia, R
%memﬁ FRIMERDNEIC T D MG LD 'Y, $72bb, WH&47m%%$% N4 )
7oIid, RRMERIERZ WD Z LRI NS, 55;\%ﬁ%i%m® R S T TR VDT
PW&47@%@%4%ﬁﬁﬁ%féifﬁﬁﬁéﬂéo

B4 FTAUA
(%) (%)
100 100
80 - 801 L
1 . 1 T
2 607 i § 601 -
© 40 - ] - ©a0 -
20 ’—'j r 20 ﬁ -
o ‘ ‘ ‘ o ‘ ‘ ‘
RBC PMN MNC RBC PMN MNC

* ; P<0.05
7 BAREFTAYHDPNHEEIZE T ZHEETEED CD5I KigZkE

HIEMEITEWAEBEF BV THLNRRMAT AR LN 55E, T PNH IZX D00
EoOnEBMTHEZDICITI 77—V A b A M) =%, BASHETEIERE S L TIThbR TV A IEE
ET+5 T%é — )5, HHEBEOBRAEN, PNH Z A ZTMEROBEIMZLED DA, £ 9 TRV

AW 5 72 DIz, om%ﬁ%@fwi&47m%%ﬁﬁ_ BETXEBEEEAVDILERND D
“mmozﬂi PNH % A 7" FERIER B PEE BE AR 2IEFNC I T 2 PNH & A 7RI ERE A o> Hp YL fif 8
0.2%R1IZTH Y | Bk & HE SN DREFOK 8 EITIE, WH&47%M%@%Aﬂ 1%\ 7= 72 iz
HTHD D, PNH Z A FEERIERDS 1%L, BRI SN A BAICOI T LHETHHERETIE. 2h
5O PNH % A I ERFGIEIERI Y Tpafk) SfHESNTLE 9,

MERBRIC B B e~ — — (B2 EERIEKTIX CD11 b, FRMETIZZ YV a7 +V o A) IS+ 5
Pk &, Bl CD55 38 L OT CDB9 (2% A Hiik A Vv, M Z RV CIEEICY —T ¢ > 7T, i/
Way hu— b PNH Z A FEREREEINE ] TPNH &% A4 FRMMEREE NG| L oEREZFNEN
0.003%, 0.005%FE CFIFBHZLENTED, =770, M) HERINE ﬂbt@%fi CDI1b =7V
a7 4 U2 A DOFBL L LRI [ @ CD55 [P CD59 FEMEMERA/E ED iz is Z & 03dh 5,
Z O PNH & A 7iERIT, Rt~ — I —DFEBL L~ h3 ) — T%étbF/Fﬁ FEAKEIZIESED
PNH % A 7 MER & NTE A D0 Hi N F — v &md, ZODHALIZREHRYE THIIXES IR T
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HZEMNTE D, 14 PNH BUMERD HBLIX., BT GPI-AP E A HIE DI D IZ fluorescent—labeled
inactive toxin aerolysin (FLAER) # WA Z LIC L > CTKRIBICERETAZ LR TX 5 19 FLAER
X, Bz e ) DU EEEERR L b 0T, MlREKRE LD GPI-AP O T 1 —ERI IR R
o5 069 2 U FLAER 13T E B2 AL = 9729, FRIMEROMATICIZME 2 2 & 5 i
HRdH D,

PNH JEE O IMLERIZ, 1%L FOBAE TH@F IXmERIER (6) | FRMmER (E) . BER M) . T Ha (T) .
B Mifa (B) . NK AHfE (NK) | /iR (P) 72 L RO MERIC, fix OMAGHOE TR SN D0,
bo bl BHEENEVDIL GEM NZ —2 Th %, PNH & A FHEROIMOGELZ R ET D56, DLl
&b GE @ 2 BMITFRBFICTHRDZMERH S, GE DM T NEMETH - -55A 1%, BICHERK L
FRELL, B o 48 RELANIZ R T 5, [A USRS DTG58 12O PNH Z A 7 M ERBGME & ) E
T 5, RMERZZTDEMEOEES . BEITHEEKICS PNH ¥ A TMERRZRO 5 50O T, FRMROBRIZ CD33 %
v — A — & L CTHERGRFICRET DI ENERETH D,

(2) PNH % A ZIEROHERE & g AR AE IR
HAIEBIZ B W T, AT, FIRIER, AOHER EOFEIEREZHES LD LEbRr VWb O LT, R
MER & FERIERIZ BT 2 FIEIfETIF O CDB9 RIBRAZ R L7z & 24, EMARIEREZEZHND AA D
FeAT. FEEE A MERED . ML R R O SEGNE KRR R AMRVMERBNC H Y . —J7 PNH o g sE R
EEZDONDUFERAT I/ 0 B UR, RYYE, MARGE, & IM-CImAeiE A -] Tl KR @ OE A &
RO, BWHHERCE DA 2O AIHIIL. O RBEMITRD 21N> (K8) Y [m] .

FRIER
A&
1(%
510 x " 100
D 80| 1 r = 80
8 60] 60
40| h h m ’_-_‘ ﬁ m 40
20| 20
0 0
7AUR
{8
00 N 100
ib 80 S — [ —— 180
Q60 60
O 40
20 20
0 0
SERIEk
=F: S
{%
5510 " 100
10 80 1 80
60 T 60
40 40
20 j 20
T7*Uh
{8
o = T o
8 80 80
60 60
O 40 T 40
20 20
0 - 0
+ - + - + - - + - + - + - + - + -
AA Hemoglobinuria  Infection Thrombosis Anemia Leukopenia Thrombocytopenia rfiaeirlr:‘arlopmetlc Thrombosis
Prior disorder Initial symptom Complication
*; P<0.05

B8 BAEETAVUAICEITS CDSI REXRLZEBRAKAR

FIE% D PNH & A FIMEROYE R\ 2 MEET D 72012, FIEIENT & &g o BN b 7e< &b 1
P E (range:1-9 4E) HWTWBIERNIZHOWT (D59 KIBROMB A L~ (K9) ¥ [m] ., H
AROFRMER & FRIERIZI T 2 REFIX, FNENWEFEATEES 39.6 3. 7% (n=56) & 40.0%8.3%
(n=22) . FHEMRNTIEAS 40. 514, 5% (P=NS) & 50.7=%8.6% (P=NS) L HEREBIIRE o7 (K
9) , TAUVIORMERE FERIERIZE W T, ENENAEIFENTFLY 55.3+4. 0% (n=52) & 75.2+
4.2% (n=42) . FH&fRATEEDS 58.314.3% (P=NS) & 74.1%+4.7% (P=NS) L ABERMBII R IR o
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RAEMERFA~ET T v BV RIESROS AT A R

72 (K9) ., LaL, ERIZ EIC PNH HIEOBEIAITHEAY T, OB L RIMERT 72%8IM L7725 Dh
DO Limb D E T, FERERTOSUEIM L7=b D05 9% LImb D E Th o7,

(%)
100

RBC  PMN RBC  PMN [] Initial Analysis
A& FAUh [ Latest Analysis

9 HAREFTAYAHIZHITSPNHEE®D CD5 RIBEDEE Y

PNH #Z 4 7iEkid, BELSEMATRS & ZNE TOFRICK L TRIERICITIERMEN 2R S o
70T, X8 LRBRDIATIRE., WIRIER, AOHEZR EDOR 7B PNH # A I ERD CD59 KB F D HE
Wak L=, 75 &, RBPICEDLREE A0 LIER (BBAR2T PNH) &% 9 TRWER (F
LAY PNH) (2501 Chbig U7 e, JERIERIZ IS 1T 2 KRB O, 58 A~4% PNH TIXHAT 8.9+
10.1% (n=22) OWA. 7 AU BT 14.7£8.3% (n=42) LW LDzt L, HH#A PNH TIZHAT
21.8+9. 7%DHEAN, 7 AU AT 503 1% L7- (K 10) ¥ [M] . £7-20 2 BEOHEBORIZIL,
HA (P=0.02) 7 AUH (P=0.04) &EBICHEREZRDE (K 10) . 2O L, —#EIZIE
PNH % A 7 MERIZFESC 7 I 2328, TORKKRGE LT (23 ERICkY) EiiAez e
STL D EMITHEmER L, 2L LTIIZNC RS b0 L HfEIn s 7Y,

A% TAUR
(%) (%)
100 100
807 r 80 L
1 i L 1 | L
=60 60
o i
& &
40 T 407 I
20 T 20 I
0 ‘ ‘ - 0 | | .
Hematopoietic - + _
Failure | |
* *

[ ] Initial Analysis

; P<0.05 .
* ] Latest Analysis

10 BREFTAYADPNHBFICHTHENFLEFHDHLEL (D59 RIBEDEEY
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(3) %V PNH # A 7 IfER D& 5%

INETHRRTEZLHIT, A OFBETIZ PNH ORFEE A5 AA-PNH FEEREITH S B 5, AA
L PNH OBFERIERM SN TE 7= ¥, IBEEOESRITHENERAEENREE oo 72 A BEDLL (13-
52%) IE. 1%LL_Ed PNH MERZEi> TN A 2 L3 T 40 Araten Hix. MERBHO~—H—
(BRI TIZ CD11b . RMERTIZZ Y =274V A) & CD59 & DAF - CD59 o “EYLfyEa - X
D 7o —H A R AN —{EEZRENL L, 9 AOEEE AN ) 22/10° ff 0D GPT &M i 4 1 H
Lz 9 [II)] , FeiH PIGA G FEROEEDOE N V2 2 L 6 OHLOIRITT, 9 il 6 #ilic
PIGA ZERZFE LT, TDHHD 1 HITlE, 164 HEZICHFE UBFERANER SN2 Enb, i/
W CTEET D PIGA ROy, EFCh-» Tz KT 28 Msfinnsd 5 2 &R
WEhbd, —H5. Hu BICK D Z0%OMETIZ, PNH Ao B mEkiT s ZE oRMEmPicy Z< bd
DICHFIET B, ZHADIFIEFE E MR OHEEE « /(b OEFE THA Uz PIGA 75 $L38 i i Sl i i Sk
Thbd, —EOEE (0.003%) LLEICHEZAZ L3 AL, SEAMTHLZ LA RE LTS 1)
LU, EFEmMEMIEICRd 208 P02 EGENFETIREICBW T, 2 BWPICHFET D
L A D PIGA 25 BRI . A0 & DOMEFIZ X » TIEMAL 72 I 0BIR S -5 5. EimcH 54 % &
I BHETHEZLH D,

FREIZ, 0.001%L~L DM/ PNH MEREZ MR CEX 2 EEEO 7 e —F A N A M) —ZHW5 L, B
AERBWHEMBED 50%. RA F721% ROMD BE O 20%2 0. 003%LL o> PNH B ER S S5 109107,
LU, Y& MEpHipa s OFFIENRHESE 7 RARS <° RAEB 72 P TR ENA Z LITIF L AW, 20k
5 72 PNH M ERHS 0 RA « ROMD I FERG NN b~ T CsA RIEDENE N E < o AIMIKE~DOBITHRINEN
MR HND Y, F7-, PNH B ERFEME 0O AR AR BRI et 0 B AR R BRI e~ T ATG -
CsA PEIRIEO R RN RICEL . ELEEMPROBETHD Z LRENTND P,

BRI AR EBE 75 BT 5 PNH & A THERIEROHER 2 EHIMBIZE L7 Sigimori HOME TlX, &
ROK) 15% TR A ICHER (20 9 BAENIEMA PNH IZAT) .« 9 20% T2 12 - 152k, 5D D 6
FIF D B TIE 5 AELLEICIE > T PNH & o ZEERIEROBEISIIARE TH - 7= ', PNH Z A FRERIEREIA
ISR R ISR B SO & IR EBRICHERE L. £ W05 PNH Z A 7 MERFEM: T - 72 )E
BRI EEHAL T D HNTIT E A Eldvo Tz, HOBBYERFE D PNH ¥ A FFERIERDME K - Mg/ « &
BEOMNDNE — 2 DL, Wik 12 FEOHBE LD Z EIZL > THREAETH -T2,

LT, BHMASREELNSLE LT PNH ¥4 FEkEHBRE+T5 2 Licid, OfEREICEDR
PEOBBARZNEICZMTE 5, QFET HA —EFf R —42 AT 5BEICBN T, B A R
BN D HARMLE 72D (PNH Z A FMEREEME DA, B MslRES O BT RIIBESNIZ S &
AE) . OWIEl ATG FERISHNIET LT ATG OFHR G- 24T 5 G OHIB OFREE L 72 2 RN H 5 |
OFEMT PNHICATT D U A7 RO D, REDEENERNOL EEZLND,

4) PNHAZ V—=vrtoxu—7T v

EEORKRBSE T, EOXd>7BFICH LT PNH MEKDRA Y IV —=2 275k 7a—F ¥ — h
s (Zme—F ¥ —1b1) . £F1M3F LDH i B, #RFRMERE O INLMIG ~7 ~ 7 v vl
DIRT2R Y, MEMNRMEZ S D TR EZROIHEIE. 7 — L ARMBRIC I D ATHA 2RIVl L., 7 n—
YA P A Y —I12k? PNH MIBRKOA T ) —=0 T %479, RPICAET O E L OAETDT Y &R
A, BEELZBEOLIBHICBONTH, RRICEMOFMZITV PNH MEKDO R 7V —=2 7 %47
5. BHETREBREIZBITAMA PNH 70— U BHOBRIZOWTIT R LTZ, BHZRIBI S 5D,
JRIR A B O AR SE BF I D PNH OFETH S, HFEIR (Budd-Chiari syndrome) <°fE eIk
(FIMR, Bk, PBEERAR) . BMERARIE, REEARZR L2k 1T 5 MARAE % 3k L7- B3 Tl, Mg LDH
KM AR MER, ~NT R r e e EEMICET AREEZITV., MENELOFIENED LA T
PNH A V== T EBITHOVEND D,

PNH 7 u—2 B Sn=5613, CSHMICEDOY A X2 740 —FT 52 LRMLETHD, 77—
VA ANEENNCHERE T DIEF O — 5T, BOHICIERT DIER], £-AREME R DERRE, 2
WrRF I X PRI CE WK EOBb &2 kT B 085570 Th D, REEIGOREITH D23, PNH 27
0— WA X X0 EMICEHET 2 BTk, RmER7ZT TR EERERICEBWT L ERE 7 e —H A b
ARN)—=TT74mr—FTHZEREE LV, BRITTRAOZR72TH, B 6 » A~1 FRE DMK
TO7rn—RRIND,
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e D
BT R FHEESE [REAFBHO MigTE
H—LRHER AEJOEVR BARR R MASEE
(=3:30)] EIES oy ERMm MDS I BRF e =&
- diihicy=y il ANESTYVR Bk MALEE
-Fim g7 %
. 'y FGESL O MiRE
mﬁﬂﬁﬂﬂé mﬁfé'f::EEIDA i ﬁ;w =

- fU/NiR -EHREOE -EEERIE T
ORMBH U MERADRE
»

REMOBREIO—Y A AN —[CLHPNHDIRE

DA RZ A, MDS:BHEMBIERE
KENGEILE (S, FFEHAR (Budd-ChiarifEIRE) | i DRERERASAR (FIAR. REASAR . PARASAR) | RFSARR . B S RHARTE

&,
BITOEMZHEBIMHIEICEVOTIE, FORREARRREIIPNHIEIROSEBA S OERIZEH O
BHEDE/VO—F LAKRERVISSICRRBMEEETESLSNTEY. FHERREIEEORRNTT

(201751 AR R
PNHRHV—=2J D70—F+v—hM1

9. WmEEH (T —F ¥ —1b2)

il MAEAE BT
EHAm 2 BEFBRHENOARICE
THYXIT miEEER] (tPA) EXA)
BEREXTASF VAU ATG
e} FHRE LoORRYY
XIFEE GER. AL JIILIFYY EARMERTRAAK
A miRfiEFH-EHR G-CSF
A FE IHYR<IT TIISVAIR
[RERERE e
BgRERTOAR
i /fd@i%/ T aey
e N O~ N
BYRY MM - ) B
- PN %

| £RTFHRICED IR
o EA [ 1:TOVRITDEFIZKY
& AR T HE SHEB L EE LRESND
PNHOJRRERI A EEE (A—F¥—L2)

1 BT HRIBREAT oA FEAICE L TUX—FEDENYIETX 52, EEHTE D
B2 e v A3, B L CRIBRE AT aA REEIZT 50>, @iz TRl
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FTONTEMDODIND & ZAHTHD, BMIHENHEMFEEDORR OGS, REKEAT v
A FOBHPEIYELHESEL2FERNH LD T, FHICY > TUERDITER T HLEN
D

1) R - IRIEIE
1) =7V RX=7

T YRX=T (YU YR I, MK 5 icxd s MEEZ o—FRTH Y . ERMIREMLRR
KA SERICHIET S 2 & TIRMZ B BRI < Z ERnTES [Ib] . =27 ) X~ T ERIT, wino-
DR MLERER M 23 LB & B 2 B, A% b OGN RIAEN D BENKR LD, 16RO ILE
L7 D WM EITRR E SV TW RS, GPT REEARIMERZ m—> (PNH & A 7 111) 2% 10%LL > PNH
JEFI T, MAENTEMEOEMAT R, (LDH A EEYEM LR 1.5 200 1) &2/ L. I o 7= b 7R ifn Bk .
OVLFEENBAENLIBEICRESNDZEVREFT LY, =7 VAT EIZLY, HIEREICLD
YSED ) A7 IS E D72, 1RERMG 2 MW E CICIRREY 7 F o 2+ 5, =7 U X~7
O FFET, ALK 1 » Ak, i 18 600mg 22 5~4 5550 CTHMNL7ZT A v~
X0 AWEETS GH4E) . &5 1% 5031[E 900mg (THEL., ThaiEsEL LTRET
BhH3 5,
2002 4ED 11 Flzxtg & Uiz sq vy NakBRLSE 0 ENST 3 -0 13722 % i ik 3 7 i R B
(87 HilZxtBd L —EHEMOE 111 FEER TRIPH'Y | 97 iz %% L LA —7 v 5L DFH
I11 FH7RBR SHEPHERD''Y, EN D 29 il 5t B & Li-A— 7> T~V 111 AHER (AEGIS) "3 Efi
ENtz, TENENORBRICBIT D=7 UV X~7 ORI IEZ R4, miF LDH 0Z&{kE LTH 1 112m
L7z, TRIUMPH #BRTlE, ¥ 5GRIICFEY 20000/L B Tdh o7 LDH fEIX., FIEHER5-#% 0528 IS L,
2 B # 5 LIRIT R E 2 T EAl % 300 Rtk CHEL, 2 6 E CHEFFSILz, 26 ETo LDH
OV FiifEE2 77 v R L i 5 &, =7 U X~ 7 H G CIEZEIC 85. 8%DHiL &R Lz,
Z DOFEAFE AR ML B AR R X 0 R R R ROl ML B R 8 D U, W~ S v s kB ek E
F (NO) BREMERICHE 5 Wi i e i BhE O BRI IR (ME T REE, &, Mg, DA d) bk
EL, 20XH7%x=r ) X=TI2X 25 BH2FNEIEZRLS XL OEE QL oEHRIZ, £2TOHE
KRB CTHR I, fREFEICL > ThiER S 19 [11b] . 51T, —EBOER TITMARES
AV Ry o Y | BERREEREE oW ) | EEIE MEE O S E Y 2 L ORI E S
HEINBHZELHLNERST,

3000

l 1+ TRIUMPH, 75+
TRIUMPH, eculizumab

= B a2
ST e SqnvrHE
Lt SHEPHERD

LM {U/L)

Time [weeks)

"N T YXTTITLHMERBFM (LDH) #MHIZHR

ARZBT D27 VX7 OGN, BHEHROBTCHEENTEEL EERoTNDE I LD, 1Z
EZNICHET D 2 L2 b, HIRICEV RO R REELR, =7 U v 7HEIC LY mBRED
TR BN R TE 5 1020 2D H T - Tl MR PNH SEFIE 2 (W4 2 4338 5 (PNH
HIROZWB AT A RER)

BIERICBI LTIk, B0 (R 5 %) | SWESAK (4% . o (B 2F) 7o Eo iy mEEIc
RBOEIND, WHINDOHRRETAIFICENTH, VI FUERICHL N0 LT, BEE R HEIFER EHREYYE
DEPFBRENREENTBYEENLETH D,
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T 7 X7 PNH G E —ESH=0, ELEENL WD, flzid—=2 U X~7IL PNH 7 o —
VEBAOSEL LT TES, RIEICL 0TI LA PNH RIMERITER - BN 5720, FEHIHPIRIC kY
BUWRIMSEE Z B Al fEE B IR a SN TW5, S 5I2, FEIFET 5 PNH RMEROEE 21X 3 NERT 5
Z LT, mEAELSEE TS PP E BEARICH T A ESRIIRO T, AEM R PNH
BE LI L2V, BFIX. BN ) X T OHRE G EHREICOE VST ALERLS Z
LD AR EEREREATE ([AABLLOHED) ~ORELLELR A,

Tz, C5 B (Arg885His) IZ kD=7 U X7 RIGHID, ARMTIE 11/345 OHETROLND Z L
WCRE LT 50 2]

(2) RIEREATaA K3

T R=V 0 N X ATRIENVE RIS PNH CiE722 <. i BLA PNH o484 5 oD i 4 PRI L2 5eF L C
B ThDE LN 5 1% Issaragrisil 51, Rosse NEE LIZTL F=Y DO KE -

b Gk PCHE L . WIRAIA~T Z a BV R LI, o R M BRI 2 B4 5 PNH19 6 (B @ 4«
PE= 16:6; £ET Rl 26 5%) AR E LTT L F=Y 1 60 mg/HDMRHKGEE21T-72 %, 8l
~EZ BB UREOYES L OURMERE MO IEKAFMEERB D, 3FITIE~NE T 2 B REOIND
RO, L, EFO~NET o U BEICELZIEMIL 22 >72, PNHOZKNH 7L K=Y
Y BMEE TOHIBNEVES TlX, MiEFEARNS DN | F = ARISBI O REBIMER OFfIT A
whipl & e L Cid o7z [I] , Shichishima O (3RS AR M ER D EIA 7Y 50%L0L TR ~E 7
BEVRERBDDIFNZBNTT L K=Y o kg5 21T 28R, WTROEMICBHNTHA
IRE~TZ o B ROBEENMET L, 2 6 Tl R M EREI A 28D Lz 1 (] , AT uA
R 23 58 PN YR I A 20 7 VE RS R L3RR 8 R IR X ARIIATE AL 2 M2 A 7= L HER SN TR
DOOFERNI AR TH Y 20 B PNHIEFNIZRTT 5 AT 1A RIGFIZIZEIER OBLE» S b ATT 5
HHFEN WD,

BRI EARNVEOREERS (L K=Y 30-60 mg/H) IXAEMABIEICT L, & OFEE OB
EHIMOERICAER S Y [1V] , 7272 URYYENEMBIEOF R OBIIZ, 7L R=Y oo
KEBRGNEYYEZBE IS LH Y, HoREEE2ET 5,

(3) i M E

PNH (23317 % B NIEMCEH BN RICHE KT 2 ERE M GBF 7 g/dl LLF)IZR LTk, ARifmEk
iz 23 5% % 5, PNH OFRMEREMIZIXMAEFICE ENDMHESCHE I a7 U Ui EERV T
Ve RIMERME SR WS N T&EZ, LvL, AA I —2 U=y 7 TOPNH23 JEHNZ XTI DX 72
T O R MERERMIC X 5 38 AR OERD 5. ABO Mg 28 — B L= @i 247 5 TR IX PNH IS4 %
Pt R BRI R TH D sl bz 20 (] , 56~ T, BIE T PNH %9 5 7R i Bk i
TIE— MR SN2 RIMEREEK (RCC) TRWE &5, 1272/ Tldd 5035, ik o [ ekt
(K23 PNH ORI Z BT DHA N 50T 51 Z OIS RMEROEANLEE L EE X
LD,

KR &2 72BN FE > T PNH ORIMFBEIEIZ L 725 S b, Sk 578 82 X 28 7 iR sz YRR f
Bl L 2R MABIEOH AL, FRIMERER AR MBIEOMBNA R G AN H S 2 [1V]

(4) KA - HE@R

PNH TIHIBMED MAANIEMIZ LD ~NEZ B EVRPAESF U VRER L, oM ENEZ 5, %
OFER, SRZHAMEZE0FT 28560525, —RICERRZHEZIM OBV B 2 8:ANZ I3k
A EIEROELENH D2, PNHOSKRZEMIZIEROEEZFWIEE, BB~ OMG
REND T ORMERE M THE L, BEIEDRMBEIEZ L Z T HAME Sz P08 [TM]  (RERIE S
. PNHAZ S 2 86413 5T E R G L 72> TIZW A28, B0 B BT AS IR Y VE 51077 i B g 1, &
RO THIEDH DIEF TIELhe 2GR OSA OGN 2S5 2, R OgF o5 T b R il EkE
MITHERE Z 20T 5[] | HAOSAOFRGITVENSHBL, mEA~EZ 0 BV BER TSI
FE LR EHAMICE D BRERPHERTIEFIETRETH D, b LEAERSGIC X DB MBIEN
&A1, REREMm-C T b7 e Bl s 72 & Txtiltd 5,

B PNH OARIZ, L IR I NME MERIC TR WG B IR ER G i 23 TUE U, BEMS DT 2856
LD, TOHEITIE, EREROMICHETS O [1V] .,
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() NThrTuovr

PNH ORMIEVEI L 5 AR EESLMBIED S 2 T+ 2 B TAT M u e r 2H+ % 3
[II] . @5, BRATIE 1 [ 4,000 HALZREHRICSRFET 5, FAE L CRRBIZRIRM~E 2
VIRBWHETAHET, BHAKRGTH, AT R aE Ly (R TMmESEREHTHY . v hoULR
TAINA B19 DU A NAEZEIIIAEL - BRETDFIIH K2V O T, BEHORBEEII D
HEELTITY, OB ORMBIERCHEMBIEICL2AMEEEICS LT Mo v &5 08389 TH
STETEZHERH L P[] , AT R rErORHEMRIZIZEE A LR, BEACIERT &
BH-Z3RD DDA TH D,

(6) oM Al

Panquette &% PNH7 f3] (B#EA~4% 3 5], & H#AY PNH4 #i) A %f5 & LT ATG 20mg/kg/day % 8
HRIEEG L, ROGEE & RIGHE L OBFEGORMZ BE Lz (BEWIRIE 0.4~2.75 48) B9, ATG I
Ja L7z 3 Bl b B AR ¢, WA PNH Bl TIXEOE N A DR o 7o, Bl ORI O T —
AT MR < 30 X 10%/L, AR AR ML ER$ < 100 X 10°/L, LDH<1,000 TU/L. ¥V /L E > <17 mmol/L
THY ., BHEEAE X OEEORERMARE SN D, ATC (ZKE Lk, B0 mAT IiXiE
JRATE FIRREICIFEE LT [M] . PNH A5 TD cyclosporine BEAlZ2 UL ATG & OFH TO MG
WP HIRIEFERBEOERETH Y B @ mflREIC LY PNH 7 0 — 2 OERICELEZRD TV
WD) L fPSRAR © 12 B PNHS FIIC % L C ATG 15mg/kg 5 H R & cyclosporine 6 mg/kg 1255
G INHERE ATV, B5% 1 B3l TENLOWELRD - DD, 2 FITHR L EHME LT
W5 MO FE - ATG F G IR T AU e v R AR & /NI 23R, 3 il & b AR ER IS I UMMM
WmAZ2E L7 (] . BEERAS PNH o84, ATC WiEEI{To7-2 LThH, EERBMIIELE -
ZLEEFHTHY ., BEIRLBETHAZEAMESNLTWS W, R L, BEERELEELEZT
ZELHHDOT M PN XA FRIMEROEENE VBRI, YV A HEBEETETHD

(] .

Schubert & 133 B 72 LI ERTEAD 2 £F o B 56~ PNH SEEBIZ % L C. cyclosporine & G-CSF & Ot
JHEEZITV, 2 CEMERRHEOUBELRD =721 T, PNH 7 a—r 0BG b LT- &k
L7z % [m] . B8R4 PNH O %ERIZ, PNH Z A FMEROEMA £ S HARBMAM TH D Z &hn
O, ZTOEEEITIG U CTHECOICHREIMHIEIEEZIT) ZENEE L,

(7) G—CSF

Ninomiya & (FHIEEYYE 2 & 0F L2 B WIIAEL BT 0GB D 7=, PNH2 #illZxt LT G-CSF @
B G 2TV, BEMICAER Th o2 e M Lz ™[] . Fujimi HIXRET 552 B L 7=y
FAEZAE D PNHJEBNIC G-CSF 25 L7 2 A, WInofmiEbtE L, T Miakofne T Hilak
ROEFIEZBLZELE " [1b] . Jego HITAFHEREA LS KM ORYE A S0 5 PNH SEHIC
*t LU TCEMIZHIZY G-CSF ki G- Lzl 2 A, RYYEIFBE L, BB E S 2SR E 2RI
WP L b WE L Y (], Bk o & 9o, BEERAR PNH 0528813 PNH & o 7 M ERBS ML fRAE R B
MM THLZ LD, BIEFARBEEMICH YT 2 EEOHFERBA NSV | BIEKYYEZ A 0F
LTWAHEIIIIFHTR&ETHh D, L, RMEGEETEHEARD MDS 2T 5 RN H 5D
T, EMEEDEIE & B L& 51317 9 _& TIER W,

8) EHRMEAT oA NI

EHRAEAT B A REIZEFHEALS PNH IZAETHHEEINTEY, D7 & 50%0 JEF] T
SNOAEDERZ SN TS BY ] | KHOEAS (YR 30 i FEE SR A A 22 BE O 4 5L
T, fluoxymesterone ¥ 58t (PO 2 WL 20-30mg/ H ., 3-4 #iE 15-20mg/H. ZHLIREIL 5-
15mg/H) DAL A% TH Y | MIGHHEE & AF B AR DI OB MARD Sz ) [1] .,

F7=. BEARILAT a4 FEOEHREHNI I\ T AR MR ML ER O EE 238N 2 E B 3 &
HDT, FOELE R FE=F—FT B2 HEETHD Y), Danazole 1% fluoxymesterone HIEZN DBl
RAF PNHEFIC A Th -7 LT 28E (5 FIF 4 flT- M-/ MR o) ey 9 []
thoEARILAT v A RENETH -T2 BHA2T PN Bkt U CRADMIERH D, 7272 LIRRKR
ISR D, ARAMEIZERRBR CHRETILERD S,
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(9)  [FIFE - [F) 5% & i A B A A (HSCT)

Eculizumab O A AIHE & 72 o 72 Bl s BV T H HSCT 1 PNH (2%~ D MeE— DIRIGEIE TH D03,
2004 - FE TOERIRFEAFEORE 2R 8177, 2005 FLBFEORMEZFZHOTH, Wb D5 4 %t
RELTZHLOTHY, PNH KT 2 BHEHE)G « i 72 A L& mapiiie Yy — 2B L Cid+aoe=
BT VAREREN TV RVONEIRTH 5,

b %84 £ & 7z International Bone Marrow Transplantation Registry(IBMTR) ® registry
data OFENTTIZ, BREALEMFTLE %2 F\V 7 HLA A& E MBES KEEE 5D, 0 2 FEFFR
1 58% THD M (] , EEOHENBHEOEFRICKIETHEIIRE L, HelhtsnEgo
NIEBIOELTFR 10%, ENLUSNOIEFIOEFR 10% ThoT-, —F T, HEMBEEMBMEZ T -7
BICrx, AFFEN 1 HITHY graft failure =5 Ex4 BB A IHENE DO ELRBETH -7,

L L., ZORRGEOFMIZIE, BHIED SR « Bix 2 KRFRIEOHES & o T2 il O RBAEE R D
HEB R BT e ARSE OBEED & 2 5EF TR U CE BEEN B O 2T ST D
TLEEEBTILEND D, KL T, DEBITIESH DA HLA A FREBAICIN 2 C, HLA R4
BAf A 5 dp alternative donors (JEH5 ML % i <) Z JHU 72 HSCT O RAF R BEARARE & WA ST\ D
151, 159) [IH] .

Reduced-intensity conditioning (RIC)IZ & BRAHEIZ DUV T 2> DD E ] T ORFEHE R HE S
TG P20 ] RBAEETLE, @Y — 2 134 Th %28, Jh L OREF T4 & PNH #il
DORMENER Z I TWD, 7o, PNHIZFHEAI A 0HE CTh 5 MARMEZ X TOBMHEIZAN TS,
ML 2N IIT I, PURBRIENFIEE 2D MROFEREPZFED LW ERHREIN T
%5 [M] , RIC Z MW =5A 3B A% RN PNH 7 o — U R S5 2 L b 53, Bk 100
ARECTHAL, RHMNZR TR RIETHD Y,

INLOWENLHFRTHERmTE 22 id, () FEHE CTIRESRE DM OEIHE %2 58D 22 W EF
UL E OB BEREARTALE 2> RIC, MARAERZ Ot > & DHIE % 788 2 JEFI Tk RIC 28 %4 72T
oo L () EMEMIL Y — A L L TITHLA A MG 25 IR L, 2N 0BA1E
alternative R —220 OB bR ORMAH D Z & (HLA RESBAECHAT LI L T+ 72
T = NRNDOT, RUESTHITT 284813, HA IEKEOFEEZ o ICBat L CEEREICHES T
XThdH)ThD,

7272 L, PNHIZ—HOMEFZRE, —KWICEMPHREBERERTHY | ZOKRFICHREMHT
HZEHHESNTNDOT, BN &2 BE IO CTIRESIND, Laid, MmEREDAE O
1T (IS AOHEOHEBL=EY, i &) | Wi X 28R o, % L T—MOMER Tk
MY T MmAR « FERRE 72 EAS PNH IR W T 2 & T 5 £l &L ST, LaL,
eculizumab ®EAIZ X > T, 56 OBM#EI (BEH) 1% TEculizumab &5 L7ZICH b 6T 20
KO BRAOHENRBD LNDHIER ] T &b LRy, £/, BHE T life-long 72 eculizumab @
TBEASORBEHAHENRE WSS DB ORI IEL & 2200 LRy, 72k, EFHE L~ L7
M5, RFEBALRTD eculizumab O 51 IBAHS% ORI B L 5220 85 TH D 191,

F&8 PNHISxY 5i&MEFMATEHERAE (2004 F£FE THEHE)

] BEK K — EFEEK
Szer J et al®™ 4 HLA &4 7] 3 3
— IR A 1 1
Antin JH et al'® 4 HLA 3 A IR B 4 4
Kolb HJ et al'® 2 HLA 3 A IR B 1 1
— IR A 1 1
Kawahara K et al'®” 9 HLA & 7] 6 6
— IR A 2 2
HLA FE3 & Mg 1 0
Bemba M et al'® 16 HLA 3 A IR B 16 9
Saso R et al'¥? 57 HLA 3 A IR B 48 27
— IR A 2 2
HLA & g 1 0
HLA it & i 6 1
Raiola AM et al'™ 7 HLA 3 A IR B 7 7
Woodard P et al® 3 HLA & FE Mg 3 3
Suenaga K et al*'%? 1 HLA 3 A IR B 1 1
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Takahashi Y et al%'® 5 HLA A IR fa 4 4
HLA & i 1 1
waEt 108 HLA B & R 90 62
— PR R 6 6
& & 3 1
HLA # & JE & ¥ 9 4

* B SERRA R MEF MRS IE. €T OMITE TERBIE

(10) A yEfigAl « ~3 1 >
PNH O MAEAEIT, BRR LV FHIRRICE Z Vo<, =7 U X< T7IRBRICBIN LT 195 £ O1R¥HE]
OFETIE, BIRMARD 15%I2%F LT, #IRMAR I 85% CTh - 7= P, Ak Mg A N2 Mokt LTI,
ARY V (FRFESFARY V) XD PNREENLETH D, IHIL, EaThelEAT5
Budd-Chiari fEMERE7: EOEE 2 MARAEICR L Cik, X0 BB MARIRARITE (R 2 TR~ 2 A
U T I FR—a—) mEETZ VS0 ] | FoRE, BEARIC XSS T AR S
LA, HMOAPHEICEE T A LEND D,

(1) vrrzyeryr

Hall &% PNH163 BllZRB W THARIED U A7 2% GHEICHRE L2 & 2 A, 29 B mARAE % & 0F L
TW L Ls (BLESR o h Il 6 45) 157, PNH JERIER O EIE 723 50%LL 136 X O 50%LL T o AL
AOFD 10 FfERFITF 4, MIBLN5.8%TH Y, fiFOHEIXAEMEE > TR, VLT 7
VDO EEES M2 < 3> PNH JERIERDOEIE 2N 50%LL =T, WIHDOEPENS T LT 7 1 o OFRES
22T 72 39 BTk, MAIEDAPHIELSBEESNR o2, —FH, L7 7 ) o OFiEEG% 517
720372 56 B TO 10 FFIfARTERERIT 36.5% TH V. BiF OHEIZAEENEEZ L > Tkh»o7z [11a] ,
PNH FERIER DEIE N E WSS, HIRMARIE O RIEDERIENE L DD T, U7 7 U A2 X B4
BENSOTREET D,

L2>L. Audebert & 9 [IIT] X2 Moyo & %9 [III] o#EIc v, L7 7 U vBIO/ R L
WP/ RO HIZH b 53, MARERIEO#ITOH -2 mieZERE D HBENEE IS FD
bbb, Fio, VAT 7V UEHIC LD HBSE M S ETe H iAEm o HELOSEEE L PNH T3 5%l EdH
HZELMESN TG 08 - Ry F~o8 ) ks K OVE R O BTEEE SR (DOAC) (e T
V.U R—a PR TEXFYNR T REFAY) LS =R FEOEZIEIZOWT SIS T
o TR, LR -> T, FIRIMARTE — WK TREBEE LTOU LT 7 U &5, PNH 77— O
FNE @ PNH IEFICIB W T U LT 7 U O GEGH WA MBI R ER Z > Tk
SNTRWESELEZ NS, 7277, 50D Hillmen & OHETII=Z U X< 712 Xk A MBERIEIC
WTLTHHRIZUNT 7 ) a2 LOSHETHDHLELTEY, TORBPRICITE SR LT — X OERK
WEEND Y [Ta]

— 5. MARSERIEBNZ /T4 D 1AL ESER 7 AR TAWR Y | @ PLEEERIE 21T 9, PlkeE S &
LTik, D77 Uy, KROGEA~NY 0 ARG T~ T 2 DOAC 238 5 A3, BlF Tk & D 3EA|)
PNH O MAREIRBEICHKIE CTHIDIEEEZHL NI R o TRy, WTEnZAnaicE X, HiLo Gk
M DEE LN AT I2UNERD 5, AMEMARIEICK L THEeH R/ ) X~ T ok5 03 Mk
DHERSLHRBETFHICHE TH T2 OMENHRLND N, 5B OIEFER L MmN/ -n %,
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