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' RIS (S LGL MREARE Shi-IHE& (&, B EIETRMMMAO FCM TEHERAET
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Annual Meeting Abstracts 2016; Session 624. Chan WC, Foucar K, Morice WG, Catovsky
D.T-cell large granular lymphocytic leukemia. In: Swerdlow SH, Campo E, Harris NL, et al,
eds. WHO classification of tumours of haematopoietic and lymphoid tissues (ed 4th).

_ Lyon: IARC 2008:272-273.
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B Clin Cytom 2010;78:211-230.
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M, Tuechler H, Sanz G, et al. Blood 2016;128(7):902-910.
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9 ¥#EE (MDS-7) #3BOC &,

"EETHRIC. 0 BUT TEHROFHRIAA 5% UTTHAM, 3 LLITBRIER
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EEIREEE LTI, 9T ATGEY I ORKRY VY ALRELRH B,
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al. Blood 2006;108:419-425. 3~6 A1 AURICIKELRH LN WEEIL. BEFEIIEER S
DH KLY,

" BEEQM/MREAD EEFGE/ MBS EAH S BETIE, TiLhOVRATELIEOS
TORFLEEET D EMNTE S, OlivaEN, Alati C, Santini V, et al. Lancet Hematol
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10.1111/bjh.14792 [epub ahead of print]. ZEEZSEBD_ &,
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N oo . . . Intermediate @£ F L. HCT (EMEBMEBIE) OBEEHIHILEZDINETHDH, BEMN
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k. PNH 2 O—>F =& STAT-3 ZEB MG ST THEBIO—2ERNHd. B YEnFiys hq 0k5 (MDS5) 28BOC &,
EMSIFEE LTE, IR ATGEL Y ORRY Y AGER DD,  §FhER#>0.5, M/MEH>50,000 DIHAEIXLF U KS K 10mg #EBES5T 3 ; TomaA,
S EMIE WG REITEINTEHET X ETHS : Cheson BD, Greenberg PL, Bennett  Kosmider O, Chevret S, et al. Leukemia. 2016:30(4):897-905.
JM, et al. Blood 2006;108:419-425. 3~6 7 AURIZRIGHAH 5N MEEIX. AE Y BEXET s I28F-58ER <,
FRIMNEEZDDM KLY, MDS BETIZYTATGEY YV ORKRY Y ANFEREATNS (EEESH)
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Clin Oncol 2016;26(36):5943-5949. 7 €/ Y 2 —%HF 3 3 EFIHNTHY . I RY

ATIV—ELTHEEIRNETHS (MDS-6 25H) .

—> (MDS-4) *#8R

+G-CSF 1~2pg/kg.
1~2[E/#E. BF

mm;F EPO>500mU/mL

S ¢ (MDS-4) #5M

* pFhERE>0.5, M1/MRE>50,000 DIFEELFY K K 10mg 2ERAE59 5 ; Toma

¢ B 5% 6~8@FE TIZ,

MOBEEDHDELHDNELN,

A, Kosmider O, Chevret S, et al. Leukemia. 2016;30(4):897-905.
B FIZIPSS-REKLUVIPSS®D Low IJ R Y BEMNZLT B,
b _HMOBERTE. FILAKRIF Y al3EE 500ug - 2 BBEETHOAETEESATNS
° BERAMATE 3~4 H BETIC, 150/dL DAES OEVEOLENRBO SN, FHRMEk
BMOBEEDFHLEAH LN,
ANESOEEDBESHE 10~12g/dL ; 12g/dL ZEBZ TIXAHR S5 4LY,
15g/dL DAES OEEDGLEARO ST, FRINIKE

ER RICHEEOGZWRY ., TRTOHERIIHTI)—2ATH S,
ERERBIER : NCCNIZTRTOMNABEIZE > T, REOEBEEGHRERRICHSEEA TS, BERABR~NOSMARITHREZL S,

2018 455 2 ki 02/15/18 ZE {4 © 2017 National Comprehensive Cancer Network, Inc. E¥EREi 221t 95, NCCNRDBIRDEMEIZ L HEFeai< . AAA FIA VB IV ZITEFNEA SR MEERNT LI LIE LIDVEIHICEVTHEL A TWVS,

MDS-5


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

National

Npray omprebensive NCCN Guidelines Version 2.2018 AAESA ’f;fii'
.dancer ’E‘ N
Network” H ﬁ;ﬁ?ﬁiﬁﬁﬁ £
FhFIY-—" s
IPSS-R : Intermediate °, High. Very High
IPSS : Intermediate-2, High
WPSS : High, Very High fl#& HCT 99
& ) HCT Fhlk KF—Y ¥
TFHIOFO L EEDER JNEREGSE K E
@ HCT9eh HCT #%® 113
E3=ES B3 74;:: SEN|
. VFOY s &
— "85 Decitabine £ 2% [ *’—'3 -1 e
. @ HCTY M e Decitabine’
Fifacn F EJAFS ) EJ S
—>Yes > ;_‘/_Z —- MheEE "L % R PR L ER
Y DD HCT 991"
A S
&y off THOFOY (BELW) (AFTdY—1) ! 43 S EEEREAER
L+ No - |Decitabine " s T O
i PR 5 BR
YHCT : BN FITHBILEBEZRAV:. BARMBELIIESEMLRE F+— (MUD) A
" 5D EFEE,
"FHRIAETIE. HEENHELEETARETHS., (EED [Comorbidity Index] % FHLF T, decitabine, ZDDEEEL. FH—ORERERETOOHRERELLTHER
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JM, et al. Blood 2006;108:419-425. 3~6 » ALURIZRIGAH NG NMESIE, BRT  FOUTEBEIA TS, decitabine TRBESNTLEL, FHIFSUFERE
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JOEVOREZEEZELT HHMIFIER 5 &, MMABERDKRTIE. BNOERKE
MELRBRELBKEADAETITOEEQOREICHERR/IROEMZE@MT 5, Hicks
L, Bering H, Carson K, et al. The ASH Choosing Wisely campaign: five hematologic tests
and treatments to question. Blood 2013;122:3879-3883.
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B) .
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» EPO: F¥— FOEMDREESHE (MDS-5)

» G-CSF F£71=1& GM-CSF :
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BICHERAEZERTH L,
o EAHnIE, BmizxLTEPO LHRAT S (Fyr— &AM
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ooGiagounidis A, Mufti GJ, Fenaux P, et al. Results of a randomized, double-blind study of
romiplostim versus placebo in patients with low/intermediate-1-risk myelodysplastic
syndrome and thrombocytopenia. Cancer 2014;120:1838- 1846. Platzbecker U, Wong
RS, Verma A, et al. Safety and tolerability of eltrombopag versus placebo for treatment of
thrombocytopenia in patients
with advanced myelodysplastic syndromes or acute myeloid leukaemia: a multicentre,
randomised, placebo-controlled, double-blind, phase 1/2 trial. Lancet Haematology
2015;2: E417-E426.
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miE

H—MRARFEDOEMEZH S MDS
(MDS with single lineage dysplasia : MDS-SLD) ®

1 F1=1% 2 MIRFRHFD MER B A

1MHRRFLTEEB=10%. FEK<5%

BRAKKFRZH S5 MDS
(MDS with ring sideroblasts : MDS-RS)

A, FH®EL

IR BRATEE MR ch DIRR B IFBR = 15%.,
F1-1E SF3B1 EENREET HIESIEERKE
FBR=5%

ZMIKRHDEMEZEH S MDS
(MDS with multilineage dysplasia : MDS-MLD)

MmEkAD, BBk<1x10%/L

2 MIRRFLLLE TEIEE=10%.
+EREESERR 15%. FBR<5%

SFERIFMZEHF S5 MDS-1

MERFD, FER=2~4%,

1 MR RARE = (TEBUMBR R IFICRB K.

(MDS with excess blasts-1 : MDS-EB-1) BT <1x10%L PR 5~9%., Auer /MEAL L
FekiEMNZ4# 5 MDS-2 mERFA, FEk 5~19%. 1 MERRHFFE - (TEBUMER R R
(MDS with excess blasts-2 : MDS-EB-2) Bk <1x10%L FHEBK 10~19%. EAuer /M&

SFETEED MDS
(MDS, unclassifiable : MDS-U)

mEkEd, =L 2ED
BRETHK 1%

1 MBRRFICRBEDHY . FERBELE
LAY MDS DR IZFHIFT R &
Y. FBR<5%

del(5q)DHZ#H S MDS
(MDS with isolated del(5q))

A, m/MREIEIERE (X80

FRMBRARMDEMAL. del(5q)Hik,
FR<5%

INRFA O A IS 1 I BKR AE

(refractory cytopenia of childhood)

Bk, FBR<2%

1~3 MERARMTCEMAE. FHK<5%

* Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the World Health Organization (WHO) classification of myeloid neoplasms and acute leukemia. Blood 2016;127:2391-

2405.

2 AML O) 2016 4EBR WHO 94812 1% TBEEEMMEEEEEES AML (AML with myelodysplasia-related changes) ]| OBEMREASIATE Y. SAICIZLIEIE MDS O FAB 948
TRAEB-TERFEEINTWEEENEENS, MDS A 5ER{E L= AML (AML-MDS) (X, &1T9 2MAKRBL FEAET S AML EHERT, LIXLISHBREEHESRC & H1L2E
EICKYBWMERMEETRL., JYBRLGRBZE-ER2E1HD, EMHEDEL MDS ZXRICTH S VSN -BRABRTE. AML-MDS EZDEHENHFBESNIBE5L1H5. B
B DFHRE G M 20~29% T, N DOBERZEN 2 n ALUEIZHhFUYRELTWAEEF, MDS & AMLOWThELALT IENTEDN, AML &Y £ MDS (LLEID FAB %
$BIZHITS RAEB-T) I[TEWATEEEA H D, TDLSHEETIE, MDS EAMLOWTNE LTAEEEBELTHL L, FLT3ELUNPMIEEEXET 55E8(E. MDS KU 3

AML THAAEEMENE L, BEEEZSEDC &,

S-ohFIY—IziE. FEHERM (RA) . FEHEFPEREDE (RN) B&UFRBHEL/MURDE (RT) AEFEN5, RNBEURTIZDONTIE, LETEHEREED MDS (2548
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BHRMA/ SEEES (MDS/MPN) . WHO 5348 *

:Ei] E X il Bt
1815 E R A MR BER>1x10%L, 1 Rkl EICRRAL.
0% (CMML-0) 4 Fk<2% FBk<5% ! Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the World
S p 9 R - > Health Organization (WHO) classification of myeloid neoplasms and
T’E‘“‘% R R IR E!l.[l'.ﬂ.fﬁ %BR>1 X 10°L, }_,_;ﬁﬁuikiﬁ;ﬁf" acute leukemia.Blood 2016;127:2391-2405.
1% (CMML-1) FBk2~4% 3k 5~9% ‘ BB < 13,0000 D BHEK<5%DCMMLES (CMML0) &Y F
BBR>1X 109/L~ 1 REFLLEIZERE. ®BBIFITHS, Schuler E, Schroeder M, Neukirchen J, et al. Refined
54 FR 5~19% R 10~19% medullary blast and white blood cell count based classification of chronic
CMML-2 > myelomonocytic leukemias, Leuk Res 2014;38:1413-9. CMML CZEN 43
F =& Auer IME F =& Auer /MK ENEEEFE. TET2 (40~60%) . SRSF2 (40~50%) . ASXL1
9 (40~50%) . RUNX1 (15~20%) . NRAS (10~20%) .CBL (10~
BBk >13 x 10°/L,
EEREEEHER MR $7ehER BT ERARS > 10% BEETR 20%) THHH., VFHECMMLEFTHSNEEDTIEELS . Thi
(aCML), BCR-ABL1 B&M | o oo s | BRGEUPRL, DEETIZERAH SN ENCMMLEE S5, Meggendorfer M, Roller
5 FBk<20% FIR<20% A, Haferlach T, et al. SRSF2 mutations in 275 cases with chronic
TERITRER K myelomonocytic leukemia (CMML). Blood Oct 11 2012;120(15):3080-
3088.

VB A7 R B L B MmER$ = 25,000+ AR O BB AL ® SETBPL# & U/ FE 1= [FETNKIZENEE L TV BHELAS LY,
(’ENL) 6 PMN/# K %2k = 80% FBk<5%. ° CSF3ZHA (GCSFR) BIEFNEEAEEL TLBIFAHNS <. CML
BREEL BERAL PHDOMPNZ R TR IEH DL,

= ~ 5 - 5 T IMMLTZEEDSEEAS LEETFE. PTPNLL (40~50%) . NRAS (15
HEHER Eﬁgﬁﬁkﬁr&lﬁua’ﬁ Ex>1x107/L, Em>1x107/L ~20%) . KRAS (10~15%) . CBL (15~18%) . NF1 (10~15%) T4
(IMML) " HFBR<20% FBR<20% BH. DFNEIMMLEFTHBND LD TIRELD, —HOBETIE.

B+ NODEGFOEBMBRIEENAONDIELHY. TOHEEIF

N SHEE TX—F VERB G EDEREERF 2S5 69 5. Sakaguchi H,

ﬁ?ﬁﬁ*ﬁ&w MDS/MPN 'E‘ﬁ'ﬁi%flﬁﬁd)ﬁfﬂ 9~ B+, Okuno Y, Muramatsu H, et al. Exome sequencing identifies secondary
(TEEEEED MDS E71=I% MPN OBEtE | BrSamsts oy ° mutations of SETBP1 and JAK3 in juvenile myelomonocytic leukemia.

AL Nat Genet Aug 2013;45(8):937-941.

T ’ Ph @It T, BEDDRD 5 B2 EITHKST S - BREAESA
o 4 ook T b TR+ ELEfiE. REMPOHEBHERMIE, MK >10x10°L, y0—>
%&ﬁ?%& & Wl /IViR BT D O, B+, MOERBEARE. inviroTOGM-CSFIZH T 2 mBRZ 1K,
ignzH > MDS/MPN H/MEB > 450 x 1091, | BEASREM (i © P BEREIE LTI, IUMEEID. AmEkEm, EEGERETFLND,
(MDS/MPN-RS-T) 1° Fdﬁﬁk#};k>15‘y * = ) Y MDS/IMPN-RS-TTERDSEEHE LV EETFESFIBLEIAK2TH B

R = (]
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ERFEFPARITY ST VRTL (IPSS) 2 HETHEEFEFHRI7Y VST VX T L (IPSSR®)
E£FEH LU AML ADERIE A7
27 ¥ #* F 0
FREFOENR 0 05 10 15 2.0 8 0 05 1 15 3 4
BT OF® (%) ° | <5 5-10 — | 11-20 | 21-30 MEREEA | Iz
e B | %E | FB X B8 - BiE | - | REE | R g
5
M ERFD 0/1 2/3 :é'%ﬁ)ﬁ 0 3 B < _ S0.<5 | - >10 _
IPSS IJ R4 . . AEJOEY 210 - 8-<10 | <8 - -
AFIY— (PSS =1 ERBETOEEN i’iig.?:?cég‘ /MR =100 50-<100 <50 - - -
ﬁgq;o)ﬁllﬁ a7 HhR{E (&) R (%) HFrhIR =08 <0.8 _ _ _ _
IPSS-RUY R4 N s
Low 33 0 51 04 ey an RABTOL | WA
H E AML (ZHEFT
INT-1 (38) 0.5-1.0 3.5 3.3 E';?S)R RERORE A37 (4F) ETOHM (%)
_ 1.5-2.0 1.1 1.1
INT-2 (22) VERY LOW (19) <15 8.8 i
HIGH (7) =25 0.4 0.2
IPSS : Low/Intermediate-1 [2DWL Tl&. MDS-3 3 & U MDS-4 2818 LOW (38) >1.5~=30 53 108
IPSS : Intermediate-2/High IZD L\ Tl&, MDS-5 #$H8 INT® (20) >3.0~<45 3 3.2
HIGH (13) >45~=6.0 1.6 1.4
. VERY HIGH (10) >6.0 0.8 0.7
IPSS IIEZM UMD FTETREABRTEDOARICERAIRETHS, WPSS Tl.

MDS D#FBD EDFFRTHE G FRFRANTETH D,

Greenberg P, Cox C, LeBeau M, et al. International scoring system for evaluating
prognosis in myelodysplastic syndromes. Blood 1997;89:2079-2088; Erratum.
Blood 1998;91:1100.© The American Society of Hematology.

FIRE|EH 20~29%DEE(IL. MDS (FAB#$E) AL LTH., HBULEAML
(WHO 73#8) &A7ELTH &KLY,

HFEEEEMAR : BIF=1EE. -Y B, del(5q)#ih. del(200)E¥ ; TR : 8
BE QGOLULDER) £ 7EBRXEAEE  PFE . TOHOREE [HE
t(8;21). inv16, t(1517)I&fE< . SN SIEMDS TlEHE AMLEEZ 5N S, ]

° MR - FFAREREE <1,800/uL, Mn/MR%E<100,000/uL. Hb<10g/dL,

IPSS-R : Very Low/Low/Intermediate IZ 2L\ TIX, MDS-3 & U MDS-4 &R
IPSS-R : Intermediate/High/Very High 22U TlX, MDS-5 &R

6 Greenberg PL, Tuechler H, Schanz J, et al. Revised International Prognostic Scoring System
(IPSS-R) for myelodysplastic syndromes. Blood 2012;120:2454-2465. IPSS-R Q&Y —JLIZT

9T BN THA b http://www.ipss-r.com & &k U http:/mds-

foundation.org/calculator/index.php, HEY—ILDENASILT TY L RXEEh TS,

T MREEE Y RS EEICBIF=-Y. del(llq) ; BEF=1E%. del(5q).del(12p)FEt=IE

del(20q). del(50)Z & 2 DDEE ; hEE=
del(7q). +8. +19. i(17q). ZDH®D L DF=F 2 DI/ O—> ;

FAER=-7. inv(3)/t(3q)/del(3q). -7/del(7q)ZEL 2 DNEE. E#ZE B OLULDEE) ; 3k
BICAR : E#Z%E WOLUEDEE)
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ERERBIER : NCCNIZTRTOMNABEIZE > T, REOEBEEGHRERRICHSEEA TS, BERABR~NOSMARITHREZL S,

MDS-B
10F2

2018 455 2 ki 02/15/18 ZE {4 © 2017 National Comprehensive Cancer Network, Inc. E¥EREi 221t 95, NCCNRDBIRDEMEIZ L HEFeai< . AAA FIA VB IV ZITEFNEA SR MEERNT LI LIE LIDVEIHICEVTHEL A TWVS,


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ipss-r.com/
http://mds-foundation.org/calculator/index.php
http://mds-foundation.org/calculator/index.php

National

Comprehensive NCCN Guidelines Version 2.2018 24 F‘W’?i'

NGO C.ncer
N :r\\\-’il'rk"" ’E‘ ﬁiﬁghﬁﬁﬁﬁ B

WHO S EEICESKFEFRRATY VHVRT L (WPSS) &°

2 FEHDZXIT7
xH 0 1 2 3
RCUD, RARS,
WHO 448 del(5q)DH* %5 RCMD | RAEB-1 | RAEB-2
MDS

B BiF R R
EEOHM
(Hb<9g/dL
[BHE] F=& L HY
Hb<8g/dL [%
%$1)

BRI 5D ZERERD 5
WPSS DY X2 ELEHDIIFDEE 4 FHEDFLIE (F) AML ~"DEALETD
HEIDHFRIE (F)

Very low 0 11.6 NR
Low 1 9.3 14.7
Intermediate 2 5.7 7.8
High 3-4 1.8 1.8
Very high 5-6 1.1 1.0

WPSS : Very Low/Low/Intermediate [CDULVTIE, MDS-3 & U MDS-4 #8H
WPSS : High/Very High [ZDULTI&, MDS-5 #81R

' MREESHRR  BIF=IEE. Y B, del(5q)ER. del(200)8ik ; FB : HMEE GOLLOER) F37BREAEY IEE  TOMOER [ (8;21). invi6.
t(15;17)IEfR <. T BIEMDS TlEHE < AML £EEZ 5N D, ]

® Malcovati L, Della Porta MG, Strupp C, et al. Impact of the degree of anemia on the outcome of patients with myelodysplastic syndromes and its integration into
the WHO classification-based Prognostic Scoring System (WPSS). Haematologica 2011;96:1433-1440.

® Della Porta MG, Tuechler H, Malcovati L, et al. Validation of WHO classification-based Prognostic Scoring System (WPSS) for myelodysplastic syndromes and
comparison with the revised International Prognostic Scoring System (IPSS-R). Astudy of the International Working Group for Prognosis in Myelodysplasia (IWG-PM).
Leukemia 2015;29:1502-1513.
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00—t % Rd AR MDS BEEEF CREEICALNBIER

R: CORIE, AHBEER (EXETEIACEXYE) THY., KEBICHEEL. Lid>T MDS OEENLENLE LA AHEENSBLVEEFERO—EERLELDOTHS. MDS TlE. ChibDBEEFIH
DERMEC HAEEMEMNHY . TET2 ° DNMT3A LWL >=ERDHFEMNSLMLOBEEF ERAKIC, TORBREERLLOTIEAL (Thhs, SEARRINERTHIATEEMNH DN, MDSITHT IR
REAEL) . ENERBETFLH, MDSICEREWS TREL, BERRRIZE CTEYICERT 20EL4HD BIRE, ORED. FHFR<20%, AML DERICEFASMOBEELELGL) . TTO
MDS BEMN o DBEEFOVTANMIEREFTH LV IDEHTRAL,

EEEET fﬁggg;ﬁﬁ:;ﬁ?l-bHéﬂﬂﬂ‘m{*mﬂﬁiwﬁﬁk ﬁg;w BEMNE R
TET2 :;z;;%g'iz'l’l;ﬁjz:;gffggf;g;lggﬁfhb\ 20~25% | BEEEHLES, CMML THEEAEL (40~60%),
DNMT3A :’Pfggfg';;_‘lz’;::’j bFEEERTS MR8 12~18% AML THEEAB L,
ASXL1 FTORVRFRIEIL—=LIT b 15~25% MDS 8& U CMML IZH T B M-I L-FERFREFTHH. CMML THEAELY (40~50%),
EZH2 FoEIRFELIEIL—LITH 5~10% MDS & & U MDS/MPN [ZH 1+ I LI-FHTBRAFTHSH. CMML THEMNF LY (12%),
SF3B1 %6;6?7264761327340?662?212'?‘65%1'-'662‘ 663, 20~30% RIREKSFERICTA K BEE L. MDS-RS THEMNEL (80%), MILE-FERMBRIFRFTH S,
SRSF2 SREVR : PY5 10~15% CMML THEHNEL (40%). FRFREFTH S,
U2AF1 SREUR :S34, Q157 8~12% FHRTRTHD,
ZRSR2 FoRVRFLIEIL—LYT B 5~10% FHRTRTHD,
P53 FUoBVRFLIFZL—LY T hir:l§z754zﬁuﬁt 8~12% ;- kv u:%ﬁ%ﬂ%rﬁéc HEHZE (50%) B& U del(5q) THEMNE LY (156~20%), L+ K3 RIZHT 2 BREE-EBEROF
ISREVR :P4ATS £ PT2R #E<WThhna Ry BRFTHLATEEMEDH D,
STAG2 FUoBVRFLIFIL—LL T FFEEIFR TS A REEL 5~10% FEHRIARAFTHD,
NRAS SREVR :Gl2, G13. Q61 5~10% FHRARAFTHY . HITIEYRY MDSAFAENHEETHEENEL ., CMML 8L IMML THEMNF LY (~15%),
CBL SREVR : aKF2366~420 DLNFhh <5% CMML (10~20%) H&U IMML (15%) THEMNEL,
JAK2 SREVR : V6LTF <5% MDS/MPN-RS-T THEEMNELY (50%) ; SF3BL &HfFET &M H 5,
NF1 FORVRFRIEIL—LS T bFERIFR TS A R <5% CMML (5~10%) &L U IMML (30%) THEINE . TOBEETLERMBRINERTHLZLHEL,
RUNX1 FoRVRFLIEIL—LYT B 10~15% MDS [ZHE T2 LI-FERFREFTH D, EREICENRTHIN. REEDIGEELNH S,
ETV6 FOoRIRFRLIETIL—LYT <5% MY LEFPRAREAFTHD. FEICENTHIN. REEDIEENH D,
IDH1 S REVX :R132 <5% AML THELBE L,
IDH2 S RAE VX : R140Q. R172 <5% AML THEMNBL., FETREFTH S,
SETBP1 SRR E858, T864, 1865, D868. S869. G870 <5% REMBELEEYT S, CMML (5~10%) & U IMML (7%) THEMNEL,
PHF6 FTORVRFRIEZL—ALY I FFERIFRTSA RE <5% SFERIEME S EF THEEN B LA, EFHMEDEERA AL,
BCOR :;::;ig'leal:;/7 bFEEERTS A REE <5% FEFREEET 5, CMML THEAEL (5~10%).
STAT3 SREVR O K2 584~674 DLV, <5% MDS [ZAHT ZKREEH ) V/\BRMEAMAE (LGL) THHh., REBMEDEHFLLEET S,
PPM1D FTOoBRVRFELIEZL—ALYT B ~5% SAERRYE MDS L DRSEMNH DN DB, TP53 LEMLEFERFABEEFTIEAL,

Lo oRIZBEFREANATRE. BERATRD ONEEACHAERERTHITHRENSL, PHEEFEEELTUVEWMESIX. £E% MDSOEEMNLIRE L THWTIEE 54,
BERMETHDZEEMATHICIE. TAODEENFEEMBHBCEDOOSNTN EAERELD, CEEOBEOES  FUEVR  1ODFI/BORVERLEORUICTEESEEER, JL—LY
LIZEFEEEFONL ONIDONTIE, ENHEFTRILOHADEELEET ZAEREEEDC L b 7 /BORAREEILSE S DNAEEXOBAFTFZIEIRE, SXEVR:1D2OF72 /B
N&HS (RUNXL, TP53, CBL#IE) . —lREMTK K #oNIBUMDEEFLEIE. £EMER ARVENDLDICELSERER (FIZE, KI00EIFI KL 700D v [K] BT ILE 2 U
SIZETHAHAEMENE . 70— EMOFHIZA 54 =&, DNA BFIRTEDIERH 5 BRot [E] ICEEL=-CLZEKRT D) . RADI FUICELLBOFRLWVT S /BNARZIA TGS
FRETH D, X, ZEROTI/EBANONMEZOND I LZEKT S (FHIZIE. R882(X882FHDT7ILF¥=

2 < DD MDS BSEEEF (TET2. DNMT3A, TP53 4 &) 281+ BB ERE. WU THL Y [R] N 2RBELULOTI/BICERTELERLTVD) « ATSAREF- TV U DHT
KRCTHRETEZENAHY. ThETTIEMDS EBETELL, Tz, W ONDBEEFOER B1DBFLF20BDEEEZELIEIER,
£, CLLW®ALL &E W2 =) VRREBHESLE. MDS LN DEBTHRET S ELHSH, MDS D

MDS-C
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Tothova Z, Steensma DP, Ebert BL. New strategies in myelodysplastic syndromes: application of molecular diagnostics to clinical practice. Clin Cancer Res 2013;19:1637-43.
Cazzola M, Della Porta MG, Malcovati L. The genetic basis of myelodysplasia and its clinical relevance. Blood 2013;122:4021-34.

Kohlmann A, Bacher U, Schnittger S, Haferlach T. Perspective on how to approach molecular diagnostics in acute myeloid leukemia and myelodysplastic syndromes in the
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14. Graubert TA, Shen D, Ding L, et al. Recurrent mutations in the U2AF1 splicing myelodysplastic patients. Blood 2013;122(14):2453-2459.
factor in myelodysplastic syndromes. Nat Genet 2012;44:53-57. 27. Lindsley RC, Saber W, Mar BG, et al. Prognostic mutations in myelodysplastic

syndrome after stem-cell transplantation. N Engl J Med 2017;376(6):536-547.
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Babushok DV, Bessler M, Olson TS. Genetic predisposition to myelodysplastic syndrome and acute myeloid leukemia in children and young adults. Leukemia
Lymphoma 2015;57(3):520-536.

Nlckels EM, Soodalter J, Churpek JE, Godley LA. Recognizing familial myeloid leukemia in adults. Ther Adv Hematol 2013;4(4):254-69.
Churpek JE, Marquez R, Neistadt B, et al. Inherited mutations in cancer susceptibility genes are common among survivors of breast cancer who develop
chemotherapy related leukemia. Cancer 2016;122(2):304-11.

Churpek JE, Onel K, Godley LA, et al. How | diagnose and manage individuals at risk for inherited myeloid malignancies. Blood 2016 128:1800-1813.
*Lindsley RC, Saber W, Mar BG, et al. Prognostic mutations in myelodysplastic syndrome after stem-cell transplantation. N Engl J Med 2017;376(6):536-547.
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ICUS : idiopathic cytopenia of unknown significance
IDUS : idiopathic dysplasia of unknown significance
CHIP : clonal hematopoiesis of indeterminate potential
CCUS : clonal cytopenia of unknown significance
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BEXE:

*Valent P, Horny HP, Bennett JM, et al. Definitions and standards in the diagnosis and treatment of MDS: Consensus statements and report from a working conference. Leuk Res
2007;31(6):727-736.

* Wimazal F, Fonatsch C, Thalhammer R, et al. Idiopathic cytopenia of undetermined significance (ICUS) versus low risk MDS: the diagnostic interface. Leuk Res 2007 Nov;31(11):1461-8.

*Valent P, Jager E, Mitterbauer-Hohendanner G, et al. Idiopathic bone marrow dysplasia of unknown significance (IDUS): definition, pathogenesis, follow up, and prognosis. Am J Cancer
Res 2011;1(4):531-541.

* McKerrell T, Park N, Moreno T, et al. Leukemia-associated somatic mutations drive distinct patterns of age-related clonal hemopoiesis. Cell Rep2015;10(8):1239-1245.

» Steensma DP, Bejar R, Jaiswal S, et al. Clonal hematopoiesis of indeterminate potential and its distinction from MDS. Blood 2015 Jul 2;126(1):9-16.

» Cargo CA, Rowbotham N, Evans PA, et al. Targeted sequencing identifies patients with preclinical MDS at high risk of disease progression. Blood 2015 Nov 19;126(21):2362-5.

* Kwok B, Hall IM, Witte JS, et al. MDS-associated somatic mutations and clonal hematopoiesis are common in idiopathic cytopenias of undetermined significance. Blood 2015 Nov
19;126(21):2355-61.

» Malcovati L, Galli A, Travaglino E, et al. Clinical significance of somatic mutations in unexplained blood cytopenias. Blood 2017 Jun 22;129(25):3371-3378.
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» BERELESTIX, BELMERE—V0REHRORBEMATE SR LEHEARIILZEMENERT S 2 &M, MDS OZHETEICER
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» MDS Tl& FCM TOREMNLIZFLIEA#AS5h., —HOES CIEIRBRINIHEZNEELAET I LEHS, ThOoDREE, BERARMDS
MDS MEEHN TS BEICH T, BEENICEELRBAENALEL ., £BK/FISHIIRNREEFEFLEIEETHIIESIC. BHICRIODZILLH
%,

» FCM X, BHEMEERBTLIELIEA oA BHAORELRBMMOREICELERATHS % FCMAHICL Y., BHRMEBMAMIZEITS
BERIZTHRAFROEERIRL., BHAAMNEEMBICEITAAMBLET—h—0RBRNGEFVE(EEM (HIZ(E, CD33, CD34, CD56,
CD38, CD117 OBk E - EBBY [dim] * &4 5) MM Eh D, FCM (L, LGL OIEFEIZEE T 5 mBkH =31V T, CD56/CD57 Btk
HMBERHET A ETRID, CMML [TEEL-HERRODEEIL. CD64/CD14 M#EHE & CD1I6 DRBET (X dmbIZLY ., BRHICKRESIH
b5, MAT, BHRABHARBICET2ENRE (BENOREMEEK. BRK&Ek/Pelger-Huet BEREZRH LM, FhEkAE) AHh(E, FCM
TRELGNI—UARHBNSD (CD16 F/=I1& CDI0 AMEEF = (II2ME) . LHALEHAS, FCM ADEEK P ERFARICAL S HBMEN—HKT
B, ROBRROBMRK (FOREMK) % FCM TRETZ - EICIBRAHS 4. ERBRRORERIE. FCM TIEFHETE AL,

Bellos F and Kern W. Flow cytometry in the diagnosis of MDS (MDS) and the value of myeloid nuclear differentiation antigen (MNDA). Cytometry B Clin Cytom, 2014.
“Cremers EM, Westers TM, Alhan C, et al. Multiparameter flow cytometry is instrumental to distinguish myelodysplastic syndromes from non-neoplastic cytopenias. Eur J Cancer,
2016.54:49-56.
Della Porta MG and Picone C. Diagnostic utility of flow cytometry in myelodysplastic syndromes. Mediterr J Hematol Infect Dis, 2017;9(1):e2017017.

“Westers TM, Ireland R, Kern W, et al. Standardization of flow cytometry in MDS: a report from an international consortium and the EuLeuNet Working Group. Leukemia
2012;26(7):1730-41.
Porwit A, van de Loosdrecht AA, Bettelheim P, et al. Revisiting guidelines for integration of flow cytometry results in the WHO classification of myelodysplastic syndromes-
proposal from the International/European LeukemiaNet Working Group for Flow Cytometry in MDS. Leukemia 2014;28(9):1793-8.
Sellmoglu Buet D, Wagner-Ballon O, Saada V, et al. Characteristic repartition of monocyte subsets as a diagnostic signature of chronic myelomonocytic leukemia. Blood
2015;125(23):3618-26.
"Alhan C, Westers TM, Cremers EM, et al. Application of flow cytometry for myelodysplastic syndromes: Pitfalls and technical considerations. Cytometry B Clin Cytom, 2016;90(4):358-
67.
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2001 £E(ZIE. H#ID French-American-British (FAB) D4E&HZE LIKET
% MDS D448 WHO [k ViRIBEhiz *M, ThLE. WHO 348l
2008 F£ & 2016 &M 2 EEHFHEINTILVD, TRED WHO 74 K54 U TIE,
MDS DREELT 6 D, ThbhbE—MEKRKEODEMKZEZHEDS MDS
(MDS with single lineage dysplasia : MDS-SLD) . Iik#535FEKk £ > MDS
(MDS with ring sideroblasts : MDS-RS) . ZIMIKAFDEMKLEES MDS
(MDS with multlineage dysplasia : MDS-MLD) ., ¥ Eki&M%# > MDS
(MDS with excess blasts : MDS-EB) . del(5q)D# %5 MDS. 7 ¥EAgER!
MDS (MDS-U) AFEEIN TS EETITVXLD IMDS HLUEF
BB B REIEIE MBS D 2016 FiF WHO 7451 &58) . =l [
ROFSHEmMBRGEAE]  (refractory cytopenia of childhood : RCC) &LV5
EENELERITON TS, MDS-SLD 2%, FISHEMm (RA ; FRiiEkR
DHDEMRK) . RISHEFHEEAE FEHERROADEMRK) . Al
IMRIBAE (ERRBRROADERR) BNEFENSD, RAHD 2 DIF 2001 F
ARTIE MDS-U IZH$EE M TLVAY, 2008 EOEH THENER SNz 2,

HHMEIZHELNT, MDS & U MDS M S ER{E L= AML O 2016 FELR
D WHO REEICEITHAFELEBRR EZTDRMIZOVNVTEREIATL
% 3, 2016 FhRD WHO H4ETIld, BE—MIXRZRHMOEM (MDS-RS-

MS-3


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

National

Comprehensive ~ NCCN Guidelines Version 2.2018 AL K54 %S
NCCN gancer E‘ﬁ;ﬁgﬁ‘zﬁﬁﬁ g_f
etwork® £

SLD) ¢ ZMHKRHMDERM (MDS-RS-MLD) [ZEDIULVT MDS-RS
ZEAMEL TS, SF3BL ZENDHFEIRKKFHKOGFELEET S,
WEThH WHO 438 TIlX. MDS-RS OEEMNLRES, SF3BLEE%H
L. FEEMEIL delGa)DAHDEBAREREZRDLEVEEFENEDH S
futz, MDS-EB [F. BEEFDFHKEEMN 10%KFED LD (MDS-EB-
1) & 10~19% M3 D (MDS-EB-2) 12X, IRXTHOEHSR
BEECTHFHKINSOELICAVSIABOERNEE SN, FRFHKRM
fDOATIEGELS, IRTOEHERMBEEEDSZLICHE-RICH
FEITRETHDH, COEFEIZKY ., LUATIE TAML, NOS) (BEH
BT %EIE M6 AML [FREMK] ) ITHESh T -—EOEESR
FAY TMDS-EB] 12817952 &IT1i 5,

del(5q)Z 1> MDS &, COREMNBHONIBEELEERSN, D
B CEENEEZ 1 DE->TLWTHEULAN, FTRFRICEHET S 7
T/ VS—FIE del7q)lEBINTHD Y. COEBEDEEIL. del(5q)
FAETHEBICEVLVTHOMBECZEZNEEDOHE del(5q)BIDIZEE
EHBLIBRICEDCFRDOBAIMEZE R LT —2ICHELTWLWS
7RI D 19%DFEEMN 5D MDS-U DM IFEIRMEMEN &
M5, 2016 FOEHTIEIANDEERE LT, COZEDORIIZHED 2
EDHEANBELINTIND,

MDS & AML DR 7 E, &AL L TERDZVERETH S, H¥D FAB
SEETIE., FHKREEHES 0% FETHEEN MDS DEEIZEHLNT
LMz, 2001 FERRD WHO 338 TIlX. MDS 28T 5 FERE|S D LREALL
BID 29%M5 19%IZ5IETIFoh, ThITKY ChoDEET TERHE
ERBEEZLZILZEHE S AML (AML with myelodysplasia-related
changes) | ICEBN$EENSZ &2 o= %, 2008 FERRD WHO 24T
X, BREMRBEELLEHS AML TEHDOFEKREEHN 20~29% T
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HHBEED—EIE. AML Y E MDS [CEELILT-fREEEDTENH D
LEEHEINE, T—E2D5I[E. COLESLEBIFREEH 30% %R
AHBHELLBELT, #THAKYVEL, FREBEICHT IRIGHEN K
YURIFTHY . AML DR TFEBRIFLEBEHLEALTRETHL LTRE
ThTLAE Y, ¥NCCNEESIF., MDSIZHLVTIE de novo AML & kb
BLT. FEROEEBEDHLELT . TNETNITHAEOEMENHRIZE
EE L THETEENDSHMEZRODEEH LTS @2, LEA-T,
% NCCN ZERIIEHPDOFHKIED 20~29%DEEE. HHD FAB
PEEM S EHUE TFITHIO MDS-EB (MDS-EB-T) | &UWZWSHEET
¥, MDS £8£I(4. MDS-EB-T MEEEM(T MDS F£1=I1% AML
DVWFTNIZEAHELSDEVNSEEEMZ - LTH WHO SEDFER%E
#RT L, BETILIVAXLTERLIEESIC (MDS-A 1 of 2 #3H8) .
A NCCN 41 K54 UTlE., FHEIEH 20~29%ThE<ELH 2 1A
LEIZhi-YBEREBNRE LTWSEEE MDS £ AMLOWLWTh
EHHBLTHEWELTWS, FLT3 &KUY NPM1 ZEEFH T HEE(L.
MDS &Y+ AML THHEREENEYEL 2, COBEDEHIC AML [
XY BRATABEZITOHIMNE. EHLCHEETHY . ERME L THIER
ITRETHAH, BEICZ MDS xR E LI-ERRGERICHEAAN OGN, £
CCHRENERTH>-EEX, 51ZHE MDS 24 TOARERIZEE &
HETgRETH D, ABROEICIX. EE. TEF. MIECEMRR.
HTEE. EITEE., performance status, BEBDABREELEDREF
ZEEBICANDGRETHD, COHET. ZEMHBRAD=HDL D
DR ECETIZL > TEIBITHIFIA TS 27,

WHO A HETS . CNoDREDZHBELIUFTEFRIZEITS%
EAREINT, del59)Z# 5 MDS [T—RICLLEMFEBIFTHY
Y. L) FE RERICHTHRIGENE D 2, HEHEEOEEIEH S
h3H, MDS-EB £& U MDS-EB-T ZEDFEIT—RICLLEMFTRT
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HY. EEHEODRIEX 5~12 1 ATHD., xEEMIZ MDS-RS-SLD
(RA) F#7zI&¥ MDS-RS BEDEFHMOFRIELL 3~6 FTHD,

AML ~DER{tEXTEFDEEIE. €K XU D MDS-RS-SLD/MDS-
RS #T® 5~15%M 5., LLEME') XY O MDS-EB/MDS-EB-T T
D 40~50%F TIZER S, FEDERFE COHIM 25 L -HETIE.

1 FELIRIZ MDS-EB & D 25% & MDS-EB-T 5l & M 55%H% AML [
Rib L. 2 FLINTOEIA L MDS-EB #2835 T 35%. MDS-EB-T 2& T
65%ETLER LT 3, MBHMIZ. RA TOEILOFEERL 1 FLURAT
5%. 2FLIAT 10% TH > T, 2 FLRNIZHMEZ FKIE L 7= MDS-RS
BEIWEMN-T=,

EMERBIETUANSIK, RTSAVUIREF (SF) OEEFH
9% MDS-EB. MDS-EB-T 8L U—&D AMLDO AT I —DEETIL.
SF EZEFELLEL T, BVLFHKEE, S, BMIKKIEME. F5+H
DRFHRBSELG EDFELLBERENRDOONE I EMARINTL
5, COZEMD, SFEERFIF MDS/AML DR Tl & [ZEK - =D&
BEEmL 2, SF 2% F3 5 MDS-EB/MDS-EB-T [& AML &
MDS D AA&MLGRAZ ELEET SAERBETHACENTEENDS,
MDS M 54T L1 AML (AML-MDS) (. de novo AML, #¥(Z TP53
TELGEHEE MDS ICHBMGERL L. SHUDETT SMBREERL
CRIET D AML Il ° L HERT, LIXLISHRIES RS &k 51284t
FREICE YEWMERMEETRT, &' RXY MDS LU AML-MDS &
BL—HOEE AML BE(E., FEMNHED de novo AML & &t
RT, EHEOETICAL CTIEBRRLTBRERBAZ-EDL L H D,
DI EMND, de novo AML DIEEERNLHRBETRTEED S b4
EHL—ERII L TIE, BBNRERTHD MDS BF 2O LITELDAR
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TS ORENNEBASINS (NCCN S EHERMEAA FS54
VESR)

BREME/ RitEELtES

BHEMR/ BHILEEES (MDS/IMPN) AT I —Ik, BHRE
&0 WHO 2580 2008 FEEB#H A SEMES NIz, COATIU—IZIL.
ERBLEEEOmMADHEEETHAEEL L TOEEEHEEKER
Mm% (CMML) .BCR-ABL1 [ZHDFEEREMEH LMK (aCML)
BLUEEMBHERMEAMBKE (IMML) NEFEh b, BIREKFEKE M
INRIEM Z# S MDS/MPN (MDS/MPN-RS-T) 8 & U S HEAEE
MDS/MPN #+ ZDAhTI)—Ic&FEND 3, BETZILIYILD
IMDS £t UEFBEERL/ FRIEIELES D 2016 Fif WHO #48] %
SEOZ L,

CMML (. #DFMH L VERRMGER RICEDE, #ER CMML (B
MmEkE=13x10%L) &L EMAE CMML (BHmEk#<13x10%L) M 2
HICHA2IhTWLS, AMBKICMZ T, RELPELUVEHEFTD
FE+HEKOIEDFENEENTINTILND, 2016 FROSETIE
FERICE DL 3DODEMNKRT N (LATE 2 BHOADNEE SN TV .
FThTh, REMPOFRENE 2%KREN DOEHP OFEKRE|E 5%KiH
@D CMML-0, REMPDFHKENEG 2~4%F = (X BHP D FEKE|EG 5~
9%®M CMML-1, REMHPDFKEE 5~19%. BHPDFKEE 10
~19%FE fz(& Auer IMADTFET 5 CMML-2 EERSIN TS (&
FILTYRXLD TMDS b L UIEEEER L/ B RIETEIEIES D 2016 FiE
WHO 7451 &58) .
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E20HEBD aCML FFENGETHY . MPN OFEE TH LM IFHEk
HRM%m (CNL) &REHROFHRERKEMAA# NS, LHAL, 2 DD
BERFECEMNLEHBICIVENTES 2 LM H S, CSFIR EEIX
CNL & DREEEMAZRLVAY, aCML flIZH LT 10%KEIZH BN D 32,
@D MPN BAE®D FZ 4 N—%8 (F4aH5 JAK2, CALR. MPL) (&
aCML TlXENTH S, SETBP1 £=[X ETNK1 ZEE (F=IE@A) A,
aCML BENDBAI DD 1 THOND I EMNRESATINS 3%,

JMML [&, BLRB L UHRICHAONDIENG/NRETH S, IMML DFZ
HOBKREES LUMBFMEEL LTIX, REMPOBEIREA 1x
1000 Ltk REOFELVBEHEDOFEREIEGH 20%FK ; IBIE ;
BCR/ABLL BH#ERZROLGEN ENEIFOND, CORHITHENDEER
FEUVA, IMML IZEVWTERT AEESRLSVERFIE. PTPNLL
(40~50%) . NRAS (15~20%) . KRAS (10~15%) . CBL (15~
18%) H LU NF1 (10~15%) THD. —BDEBETIEH. ChoDE
ENERBHRRINERL LTHEETHIIENHY. TDHEEX—F VIE
BB EDEREEFRBREZHESI ZEAZ (BRTZILIVILD 20
— MM F AT AR E L) MDS & s FDESHEEDEE] 5
BB) *, IMML OEEZFMEFENROONENVEETIK. 7 E/VE—
FEMOZEEEFREENEE L TLEITAELR ST, hDORBRIRAES O
EVENEROEICEN &, RENZHERECTERRAEEMEE G
FIMIKRAEBMIAERDE L, A0 Z—F vt A2 HEHEk - <
/a7 7—Ya0=—RBEAF (GM-CSF) Ix¥ 5EEZE. STATS
DEUBBIEDSH 2 DUENAHELTWIRENH D,

MDS-RS-T [Zl&. MDS &FE LAWK E L USRS I A
THU/MREM (M/MRE=450 x 10%L) 22T 38BAaNEEND ¥,
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MDS-RS-T MfZAEFRIFEIEX. MDS-RS M4 CGRAEMAIZFIKZER
O, BEREEHS RMIKRMEOETE, FRIMIKATEEHE TOBIRESF
BRAY 15% LU L, BHROFEREIEH 5%Kim) & &BHIT. RREMM/N
RIVEFE - IXEREEBREHECTROONIIDLERBORESLER
ERHERHDHLETHS, MDS-RS-T EFHIDHRE 60% & NVHRT
4V Y —LEEF SF3Bl DZEEDHEEZEEE L T. MDS/MPN-
RS-T AMREID 1 D& LTEMSNT- ¥, SF3B1 TEILIRIKEKFEK
DEEICEELTHY. LIFLIK JAK2 V617TF EE F =X MPL
W515K/IL ZENHET S ¥, MDS-RS & IExIBBHIIZ. SF3BL ZED
REICE>TEHMABIIWELGRKBFKOEENEE IS LT
LN,

BRTRAZ-LHSBHREMBER
BREFGCERZE-ESBERREMBHREEDARY +F LICZIK, ideopathic
cytopenia of undetermined significance (ICUS) . ideopathic dysplasia
of undetermined significance ( IDUS ) . clonal hematopoiesis of
indeterminate potential (CHIP) . clonal cytopenia of undetermined
significande (CCUS) @ 4 EAEFN TS, KHRREE., yo—V
MOZEERE, FHERR. OXBELO/FBICEIE, CORRI G+
SLATEEBDDENFRETH D (BETINT) LD 1 ERGEE
FEESEHREMBHIEDING FZA4L] 28R) . CNboDKRE
[ MDS E7=13 AML ISERY HEREMEA H A, EITDHEL 4 D
FMTRELLFIREMENH D,

CHIP XU CCUS X, 7 O—2HOREEE 2 DU EDOHHPEAH
ETRDHD) . EMIZEEIT 3 EEFORMRER (ZERTLIILEE
M 2%EBZD) £HIEFOMANGEET I EEEESNDE, CTh
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SNDEEFETIE., BHRERELDRDH SN, CCUS (LMmEREDMNEFE
TBHZETCHIP 84 %, CHIP (ZI—RICEMTHY . thorEIREE
EHARD LEEOMREEFEVDS, AHEEEROLVEELOLET
FIMERENHTET D) RINEN 2P, M2 T, BEQEFLHEN
FEWMEIVFSIELERBIYEWIENEIISATEY., TORRIE
FIMBEFHMLELDTHSAREMENHD ©, ICUS KU IDUS DEEAIE
FHATHY., AHBPZES LV O0—VHEORBEZ I AL, @ED
BWEIZNTNOEKBLOLHEINHDVIEEHRERELHEHDHIC
H5, ICUS IZIFTEELGRH—MAHY . EENBRITERT HEEL
Whif, BHRESNRETIEELLD “ I 2 KEITOWT
X, BRABRBOEEICETSIT—2NRLNA TS,

RED 2 DOMETIE. BRGRBLEL-ELIBERERRICETHERTF
TEBITOERIICEANELINT=, Kwok 5 ©IX, 144 HlERFRE LT
AIARNERETIZCENT, 22 OEGFERRETIHI/IARILREZAL
T MDS ICHELE-ZEDHEZAE Lz, £RFD 17%H MDS.
15%NBEEDEMBRZEFES ICUS, 69%MNEFMEFH 1LY ICUS (25
fEht-, BELRBMITICEKY. ICUS BED 35%H MDS & RHDIEM
MERFHEILBHREEEZALTVWSEIENTEIN, FOLSILESR
[ CCUS IZnfaahtz, REDECFEEDHHENS. ChoDEED
ZHICEWTRAIOADEREZR-FTARENELH S

Cargo » “(F. BITHOEBBEIT AML ICE--E&EEZXMRELT.
ICUS ICBEE T 2 BEFEROHEETMELE ¥, COMRITERTFE
EOUHMRBEZFTMT 2L SR SNIZEDTIEEM oA &
EFZEEOHUABREINEBRICE) RVKRE~NDETE L UEE
FHARE (OS) MDFRIMNAEETH o1=e COMETIE. BIURI EEE

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

ENFBBICH L TREEANANERTHSERRMELNH D LRIBSH
TW%,

NCCN [, ChoDBERERBZL-EIFHREMBEEDEZICD
WT. #EFHAED®. LE<EE 6 » ABICHEEOEHMEE=4
JUTETICEEHELTWD, BRRMAGREERICEDE, K YEEE
DE=ZFYITNHERINDEZLEH D,

INRD MDS

BRADEBHEREKENEOEHRERKEDOEICIE. W OHIDHEER
NH5, NMNETIEMDS LEHEBKIEINGZYENRTHY. TOREE
(¥ 100 FAH-YER 1~4 6T, REFFEHROPREE68HETHS
648 NR D MDS IZIFERMER EDBUVEESEAADND “°, 50%
DS TEGEMERENBE L MNIEH LN, BEMIZIET D VER
B8 MUY S —IERE P, 77 a=8M . AXRMIFHEKE
D (AR MY UERE) Y, A4 TEVR- TSS9y o7 8m °
Shwachman-Diamond JE/ZE *°. £XMEAILERE (DC) . MR
HREAE 1B ° JIL—LEMRERE %P, X—F UEEE . Dubowitz fE
1 CLENDS, MIREEEHES (ZILXILER. TERKI 40
oo, bRAVAS—E | BEELZLE) O BLUKSHR "I
T HRFBICK>TEHEMDS DY XY BNEKRT B,

2008 FhirR WHO ##ETIE. /MNRDOEREEEMZEE (MPD) % MDS
(RCC. MDS-EB., MDS-EB-T. MDS BAEZ L Z## S5 AML) . BEEETR
B/ EREtEEERE (UIMML) B&UF Y UEREEERSE (—AEE
HEEBBESLUVS Y VERROBHESNE) O 3 #ICHELT
LV %, RCC IF/NRTREEL<HDND MDS OEE T, MDS DO
50%% 563 ©, INE MDS M 30~50%IZBRELZENBOH DN 2,
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HHWEEIRIZ . BEMNEEILX 10%KXETHD, 7 E/VI—N
R2HEOVHBRECEMEE T, EFD 30%(IcH#DN P RNT 8 b
JYSI—T5EU 21 FYYI="HREZL, del5q)BEIF/PMETIHE
nicLh&onizly , BRERMIZ. B—R#HO RA [Z/MNRTEEAT
Hd, BHIERBZES M/MMREDOFREBON., K< AHADNER
BTHD, BEANEJOEUERFRLRELTWS I ENSLY,

ERRELLTIE. BEFRMEM (AA) & AML BZE(F5h 5, AA
LT H L. /MNRDO MDS TR EHFRMERBRBENERITIERLTE Y.
Ja—UlEmAHAIE MDS EHESN D, ps3 DHRBFEESE. N\
4 EVE{E. MDS IZBEE L -MIEEREMEEL MDS & AA D7
ICEAT®HS °, AML LT 5. AMBRBUEE. EHRHDER
. $i7% (BEMTIERAY) MRECEMNEEZFSI /70— UNE
m7iEA MDS #RET IR LEL D, BRTDFREIEGH 20%KH
THAHZEDHL MDS 2 RET 5. BELFHREEDHY FAHTEXY

LEYENHEOANEETH D, 7 E/ VI—IL MDS 2@ RIET
%, Mgk AML DBETIE. BERFPICERBRRZREOLZ LN
ZLVA, TRLDFRIL MDS IZ#WLVT AML BAREL-Z L EZEBKT
BEFRLAL, EE. MZEMDS AML DEEFIZE(TS MDS DZH

EEFEEICHRESINATLDS %, BHMABOERKIE. BEE (L
ROAIR B8 AJRZIYA LA B HV HE)  EL43Y B, B&
UHARZE ¥, EWMEE. BHEERELV S LOREICLZELEDTH
AlEetE b $H5 P, ARMAOKRERREM. ERESFEHREEMNS
FUVET7Y VERBELBRNIRETH D,

B EERBEONRTE, BIFEOREREY Z7AEL (5B BmKRETIE
50 %) . BEFEMHEZRFKMERME (AMKL, M7) &LTHESHL
% 052808 = R EIE—ARIC MDS & EI# D MBKE L E 2T HRIEEH
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ZELTHEY., RI—DEEBRARI S LIZEENDIETDEEZOND,
A UERBETO AMKL BEDFRIINGYRHFTHY . BAGIEE
BEICKDBEZHEITLEZEEDBREEE 80%THD ., DK/
RTIE. F—ERHOEOMEHBE (HCT) [E@EEELELHEL, 4™
VIEIEBOHERTIE, BMIMEKEM, RKELPOFEK, BElb & UMM
IMNRBLZEESEERHENAA NI ENH DN, THITHEHL
SCEAAURNIZBRICERT 5, —BMEHEREBEETRELEY
) UREIRBERIRDH 20%MEI1Z AMKL 2RET 5 7,

INRIZE T2 MDS OFFDHEE R —HD T, +5HERRABENEIE
SRTULEL, —BUICAEOE—BEFERENTLECEETH S,
MDS D/MRTIE HCT A E—BRZEHHERKTHY . TD 3 FE
REFESETH 50%THD ®B°, JRLIT7Y, ORI T7 K,
ANT7IoERAV-BRBEEMNGRLEIC & S MGE F - (FFLE
FEOHEE FF—h o DOFRFE HCT AV/MRE MDS I2xF 55— DFEIRKT
Hb, LFEE, BRERTRA., RENSIEE (IST) &, TOho
BEEDRBNIBSNATINS, EAETDH MDS DF&IE. AML ~D
EITEIZKEFT %, HCTHORYMITENLEFETRIRFTHS

RCCEZIZBWLWTHERLI- MDS 21T 2 TOHARD P RIEIK 1.7
ETHAIN . COEEETOHMICIEZ MDS OEBKE S & TIZER
BPEEAFICE>TRELGEIAHOND %, IMML BEHDFRITHAR
T. B EGFMHFEBERTLBRNBEEEZE T IEFEETIXA
BIELTIMMLAVERT S &1 HNIE. REHCTIZEM DD LTE
RICEBTSH2LE4H5 % 2FHIICZEHIAENEOT RN R BIT
Thbd, PEFAREFELT. BRANEJDEVEE. £ERE. /0
WBLEENH S,
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TE/VE—%FFTHNMNED AML E£7=(& MDS BETIE. REDAE ZTOBFRATOMEBKEE X UHEKRFMEREOBIFEICMA . REMBEHRIEZ

ETREFERFBRTH S, 1992~2003 FIZ 2 DDBIE TR 5 L THE
2 7EF/VI—0O AML 5&U MDS £F 16 flzxiR & Lz
DL E 31— (MDS 54l. &#&BE MDS [t-MDS] 34l. AML 5 4.
BERE AML [t-AML] 3 fil) TlX., 2 FEAARND FEFEIED 69%
EHEShT B, BEL= 5 Hid 4 B, FEHEOBMBDIRETH
WEEZIT-E2ETH>1=. MDS D 8 fflfh 7 fFlIEEDHIERL S EFEL
TW:- WEZEERE 6 6§l 2 AEHOTEER 1 #l. SHEICKSEE
14 %

MDS DEFIIEHAB L WNEOMEFTEL HH. BEEKRES L UH
BEIHTLLELCTIEAEL, NCCN BRERBIEZEMRTA FSA4 2T
(X. BLA®D MDS BFI(CH 1+ 5H2H. . ARICEREZELTLST:
H. UTOERIIRABEIZETEEDEHE TS,

FHE
MDS BHDERKRREZALNCT DICE. BEEOFMEZRAL DL
BENHd, RKRKEDOEREL, BHSBELFRATIV-ZREL.
BRERRZRET S1=DICBLETH D,

)| i

FEREL LT, BEELGONRRVORERY. EEES L VETRE.
BREBSLVHOE., GoUVICHMEIMZENINETTHS, MEKE
DlE. Fhn, EH. Bk, BB EICANE-LT, ORZHRED
AEEINIMELEBEETRZEELERIND °, HAELHHFEICONT
HLEBICFHET 2LEAH D, MDS [SLEERMBRLTRAEE-ESL L
Mo, MERFOLEENS MDS EHERBLDDHS AML L Z#HEAITE
%, MEGBVORRE LG ZMOBRNEOWNEZIZFEHET 5.
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AOBREBICFVERBORBEZHLOMNCL, DEYHEEEETZELT
Wb EEZONLIMBZRIET I2LENH D, BHZFER (TILPT
U IJIL—RBICLIBERZED) BLIUBHERTETLT, &
MBRICH T LHAREDOERE LARNEE. BHRPOFHKEE., &
BOMREEE. RRBFHOFE (LHKTOLODFEE) . Lo UITHR
HILIZOWTEHET AREAH D, -, PETFAICERICEETH
52 &ML, BHRATOMIMERFMNEE FENLGRESTEZ
AW3) #75RFTHD, 20 AULOHH MR TZEMN LM
BIEFHRENMTALEVESX. MDSBEEDEY in situ/Ng T &4
£—2 3> (FISH) "RIILEBEZHERITINETH S,

AROV—ZVJICERAGZTOMDOEBREEL LT, METY XAKRT
FUfE (sEpo) . EX TV By, RMEKFEEME. MEFET7 ) FUME. 8.
REFESEE (TIBC) G EMNEITOND, FMEKERKE & MFEMEE
FAELEATEGELT, FOREREOANLEFE L, FRMEKERE
DANERETBENIERLLTCLYVERTHY . — A CTMEERMEE
REDEKBREEZRMT S, =2 L. FMBRERENTETEAHLNMG
Bk, MEFERBEERBOBEL L TEEITRETHIN. TORR
[CEBEITRETHD, MF7I)FUBTEFENLGI LAHY . B
Ei) IR FLREDRERKRENHDIBEICE. FITHEEMEC LGS,
ZTDELHBHEICE,. MFIT)FUEDREICMA T, MFHKE
TIBC £LBIET A ENERELY 55, FIRRBEEETELG EDRRK
REBETELEMZETLII LN H D12, FRIERIEABRILEELEF
W3 RETHD ¥, BRMICEGLHDIHEE HV RELBITTARE
Thd,
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FLEERG kK REER (LDH) OEEE. £ FHHEROFIARFTH S,
LDH (&, fSORBEET-IIANOERE LS5 RXEDORET
H5b, IPSS HFXUWIPSS-R TlE, LDH [TFHFARFELTRES M
THEY. thOMETLEEELAXIFIATWS, HHEARMEGHE
T. IPSS-R T Intermediate 2RI N-BEIZHE LT, 2R THE
E L1= LDH OEARAIE S iz, LDH D{EAS 320U/L LD EE (8
f5l) (X, 320U/L kiFEDEZE (28 ffl) LERTL2EFHRNEEICE
Mof- (347 Bvs 1339 A ; P=0.03) %,

TARZAETIE, MDS THLONSRBEOME L UEHAMENDZ < LELIL
EHRRERVHZIENHIERESNA TS ¥, ARZAEGE M.
FHhERLDELUVEHERBDOBED 1 DTHELIN., TDOI EMNRH
SNTLWEWI EAHD, MDS L —HT HERKBEE LEFANRZLT
WERBENENICHEARAL., FHEFKICEYMEFHEEINERT I L
NHd, €)XY MDS DEEWLVY. FITHIEERES L UHREEZSR
TEHEETOUNEZHRETHK. LU TSIRI VEDFEZE
EEITRETHD ¥, ARZEICEEL-FBRMAEEE LTIX., B
%/FMBRFIERMAE DM %, HEEFHOBRE 7. E43>
B12 RZEDNEE P, EEOREFE. BMHEROBREL ENRIT
5N,

BNRE

EEOM/MURDO=HICi/MREMABELRIZSIE. HLA (E B
mERR) 2RE (A BV B) NEAEKEY 55, HCT OFEEIH
BHEHICIE, YA b AHODAILR (CMV) BREOHERELEEEFELS LV
FFr—x#E DML HLA 2%Z& (A, B. C. DR, DQ) NhELAL
%, REHMY /B (LGL) BAEXRBZRET LIELG L. FEDEHRK
WRTIK., BHPOFEREIE (HEaXREICHSTSH CD34 OHFETH

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

EIND) 25T 5=H070—HA bA RN —RELFHEALY
2%, =L, 70—H A FA M-I EFHKISDHTEETIL,
FRFPAORATHEZHTMM, ST ON-FEKEE LRFOFERILEF
BNGENWCEICBEIARNETH D, LEN-T, RREFLMERE
EICLHBEFHFMTHEoNSIFRIEGORKDY LT, 70—¥
A bA M) —DT—REFERTNETIHELY,

EEMREMERRE (PNH) F£f=(d STAT-3 ZE4%E57 2HBEE
HTHEIO-DORY ) —ZUTREL, RENFHBXINT IR
EENESVWEEEHET I LTHALLGLAEENDHY. EUDITH
B EFEMAMENESSEREYE MDS DEERETIXHIZEATHS
W03 (T B/ L BEFIE) #38B) ., PNH [X. PIGA BEFNLEER
NoELDFENLEHEREOMBEET, COEEICLYTYaPILK
RIF7FONA/ b= (GPI) 7Uoh—DERMBEEEINS, Ch
[T&Y, EETIX GPI 7rh—Iz& Y MiRMMOMMEICHES LT
ZEANRETHILICHED O, WAMFICEESELTWLS GPI 7
UH—EEH (CD55, CD59 &) DREIZEKY ., FMEKDMHEKEZ
HEAREL., HEVWTEOMNELS 'Y, JR—HA A M —I[E, PNH
DRI DEMN S GPI 7o h—RiEMaE T 56AEE LTHREL
SNTW3, GPIl 7Uh—ICHENIZKESTIEATHI EALTIA
1) £ (fluorescent aerolysin : FLAER) AY, BBHIBRZE /- (XEIKD GPI
Foh—XRE/VOD—-—VZEVREETRET SIEELGY—H—THS
ZEMNTRIATWLS ¥, PNH O9 O—fsRAE (clonogenicity) OEE
ficlL. FLAER BLURETH 1 DD GPI 7o H—EBZ AL
BRELUVBEEOTILFNSA—F—T0—YH A A M) =5 DOER
AHEREEIN S 07 MDS BEDH 20%I2T A F—74 PNH /00—
MNADHLNEMN, THOHDEHEIZ PNH ICEEL-AMOBIRIEIEESR
HoNBEWEWNS ZEIZBETRETHD,

MS-10


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

National

Comprehensive ~ NCCN Guidelines Version 2.2018 AL K54 %S
NCCN gancer E‘ﬁ;ﬁgﬁ‘zﬁﬁﬁ g_f
etwork® £

SHEMEMEOEEE LGL OY O— U iaiE 444 S5 BEDOEFNHE
SINTWS M ChASOFED 1 DTIE, 9 #id 3 FiH Gk &
EZTEYNEON, NEOREBIZE>TEANTEINS 1%, MDS &
LGL Dl A EHT HEETIX LGL BEFBFEDEMIA DG =
(33% vs 66% ; P=0.01) . T #il8Y O— > DOEFEENRENFIRED
REBBILERMLTWDAEEELNH S, £5 1 DOHMETIL.

LGL MY O—2BEEEZEHS MDS & CTHEEMEI OJT >0
B’E#Z1T TV 61 FITEBRAREZEL TV EMNHRESIhT 19,

S HI[Z, MDS-SLD RA [FZN LS D MDS LB L TENZFRIT S
FELWVAFTHDZEMNBHLNZH = (v Xtk [OR] =0.15,

95% C1=0.04~0.59, P=0.005) %,

BRAEREKRICHTHLFV Y VLBE, BHGHEORELREES

TS5 LETERTHD ", MDSHIDH 5~10%Tlk, ZHEATE

BERICLF Y ) UBHOEBENROOND B Kb EHES MDS

(X MDS IZHIT5REOHEE LIHAEINTELT. TLAEHRED

WHO S ECIESEREDH T I —IZFEEShTWS B, ZOEHIF.
PR TAMEKRBADTHS I ENEL ., T, EEHRNEN &

A& I TULVS 131

FERDFHERLSMNICL. VUNKERMZFTFMT 57-HICZBRFICE
e A2EARMGETIO—YA FA M) —ITKHFMICIMA T, 2R
7 MDS EBIDE B =BT 2RELE LT, —BEZELVFEMLEIO—
H4 kA K1) — (expanded flow cytometry) MNERE LB EREMENH
%, BTG HRHSLBEROBROTME CTRAB L-EMNERET I,
JA—HA A M) =Tk TEEHECAEMREICE TIERELGS
BN —UORREOEERBFZRET S ENTE L6, MDS D2
BIHEEICEREGDIEN. AEEEOHIEREEEZRNTE, —HD
BETEPRICEATIEREBONDARENELHS ', J0—H4

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

FARY—DHTIXEUDGHEEDHRAE 4 DOELEF v o RILHES
EERATARETHD T, BE—ORBEFERLEATLENTIEAND
C&EMB. MDS DEWICIIERDEEZHR T S EN/BEESND,
740—7yvTRETE, YEFETCREIN-HENDREEZRLET S
=6, kDB EEZEAELTEL L., FMKRMEOEE L EH
ENTVWED, FMKRODMEEFEELAEDTO—HA FA ) —R
BEETERINTULAEL,

European LeukemiaNET [C& > T. MDS OZ i #4Eid 518, ¥ —
H—&ELTD CD34 LU CD45 EWVSBRMEDHH/85 A —F—IC
HEO37O0—HYA A R)—DRATY VT ORTLREES N 12,
CDVATLIE, BEEMED MDS (BHSFEk 5%kimeE EER) BF
(417 ) &xtBBE LTIEY O—tEDmEREAEDEE (380 #l) I
L BEERDBRAEHNT—2 EAVTHESN, EEMHED MDS (T
LIFLIEHEDZIHY—h— (RIKBFEK., / 0—HOMBERERE
MEELE) 2RE. TOLOBEFMTMEOAH TIEIZHARETH
52 EMH, COEMMBIRESNT-, MDS B2EDEHRATIE. Y
A—>OmEBKFEDEDEEDRALLLRT, 1) CD34 GHED B
BREBEY SR A —H A XD (CDA5 DEBHMDILERN DA
ZL [SSC] MiEXEER) .2) CD34 Bt B HMERATERMEY S5 X
B—H A XDFL (CD4A5 HRIELPLEMEMND SSC KIEL ER) . 3)

BHFKOREL CD45 OFIE (BHEFEKICHT 5 U/ Bk®D CD45
HREEDICEDC) . 4) FFHBRD SSC EET (FERIERX >/ Bk
SSC EIZEDK) EWS 4 ATO70—YA FA R —=NNEA—UNEL
STWE 2, TAD 4 DDINTA—A—40OCR T4 v EIBRBETIL
[CHARAH. EAMFITROT7 (BRFEELISHE) 2&NRXTA—F—
[CERAL, RAOAT7DEFHZEZEBRATO720—HY A A M) —DRE
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RaAF7EL, 2 BULEE MDS OZWEREELE LTERELE: 2, 207
A—HYA bAP)—ROT7FFEEIR—+TCHERALZEZA, BRE
70%. $HEE 93%NDFEET MDS NIEREICZEINT-, BHEDERMRK
I—h—HEHD MDS BETIL, 65%MNEREICRIE STz, B
FE(L 92%., EEMPEX7T4%TH>Tzo CNLEDFEREINYT—
avak— rTHEERSIN, T TIEEE 69%., 1FEE 2% TH-o 1=
2 Zm70—HA rAMY—BARATY VT VRTLIE, BESE
® MDS &3V A— O mMEKFAE E DBAIICE VD TE UV EZEREZE
TLTHEY. RXOZBEETIEITAELEANOZEHEE CHICERL
BAHUEEELNH DS, COFEDEREZHOMNIT L. BELdH
M LUT-REMRAABNILETHD,

BAGERMO NS &, BESLUARICEMMBIDETHDZ L.
BHURIZRARDBRELEAXMDRZ LT HEROT L RADHE
BEEFIBEICODVWTELAZAVE VYR EBIDENHBEND, T
A—HA bA M) —REIBBREELGREZETERET L L BT, K
DBREZ (WE, BEZNRE. MRECFHRE. FEEE L) T
PHERETCELEWNMEGRICOFANDIRETHD, £l-. REMFTD
LGL DFEMN L LGL BEEREMNRE SN HI5E(E. LCL BEEEREDAEE
HE2ET 502 70—H 4 bA M —RBRBEZAVNTEEL &, &5
2. T-LGL BEKRB TIL STAT3 ZEANABRHEINDZON—RITHD ',

RO MEKFAVEDEBEICIL, BMDOELREMRAI)—=20 T %%
BIRETHD, EHT 50N HIEREBEFT-ITEERR L L TIL.

J7>vaZ=HI, DC. X—F VERE. TIL—LERE. V-757
AEBERBLEENHD (ZETILTYXLO TMDS/AML/IMPN DF&
E L BLIBHERINELE - FH L UHEDKIEIHIEIREE #SH)
TOATRDEMIL. DC B EDERHEREZECFHERET KR L

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

BELNHY. BICTAOATEEROERBS?Z 21— K9 4% DKCL,
TERT F7z1& TERC EEFICEENFET HLBEELEEMNREOH 5
h3 P FoA7REALE (FEAnKY Ty b)) ®RiEZH
LMz FISH RETHERAETH D %, HDEEFEED. RUNXL
F1=[X GATA2 Bz FTHND & II1Z. RiEMED MDS DD ERER
EHESECEEL TS,

RUNX1 B FDEE (RAZLTE. REFFIEERM) A, BHREMLE
BORALLGHILBNFENLGELZEABEOREKEEL/NMEED—R
ELTREESATVS 8129 RUNXL BEFOEELZETIBERSR
Tl&. MDS/AML D FEAEFTEMN 20~60% & &< . HEFRHDODRIEE 33
ETHD P, COREHEOMI/MUEEIL., M/MREDDERE LB/
RN LHONIBEENPFEEOHMBEM Z4EHET M. EFIC
O TIDES LEERMBENAHFOALBENIE1HD P, BELER%
ITIE. RUNXL [CTEEEDEL HECFEENRH N D, KiEM M/
WEBICEEL-ZELGRBEORER LGS, —HOT77 > a1=8M
H& U MDS/AML BETIE, BEMD RUNXL ERFEEINRESN
TWa By 7 a—BMmEEEABEHBELEELTEY. T0:H
AFIILEERICHT EIREEN—H TRV ML, 77208
MOREFEBERBICEEZETH S,

GATA2 EfnFIF. EMMEDIETES & UMEIZH T SEEFHIEHIZR
BEY38EERFEZI—FLTEY. TOHRBRENEHKME MDS BEIZH
FR2EENERMEMABT I ENATIATNDS 2, &, ZBED
BWEBHRIE MDS & U AML DRFRT GATA2 BRFNEENEE
Stz B, COZERIELEAEBEEGORREL>TEY. 20
MDS/AML RZANEEZE TILRIE HCT AEBETETFERFRTHo 1=
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1B ISICEERI LI, BEDOFKIZEIE HCT D KF—& LTHFE
BEBBZENH B,

m/MrREAEEERF B ZBE (PDGFRB) B FHEROMERIL.
5031-33 i #HI S CMML/MPD BEDFEMIZERTH S, ZEIEF
BFOLox+—+EThd PDGFRB 23— K3 5 ZDEEFNDEMEL
NINODEED—EHTRESIATILNS B, PDGFRB RAEEET
#8595 CMMLUMPD £&FI(X., FOL X F+—EHEED A VILEEA
RF_TTOBREICHTIRIGHBRIFTHI I ENT—EANLIRIN
—CL\é 136-138O

MDS DB CMEKIZIE, LN DODIBEEFIC recurrent HEEZE
BETE, BEOKRICEVLWTERRERMIZERLGZENH D, HIZE.

MDS. MDS-RS & U CMML Tk, D BHERIES L LT SFER
FOEEDHEEMNEEZNIZEL, MDS EEDH 40%IZ[E. SF3BL.

SRSF2, U2AF1 E WS RHLEEDHEENEL 3 DD SFERFDSH
1DIZEENELD ™, ThoDEREFDIH 1 DICHEMLGEEMN
HonnlE, y0—HOEMOFENTEIN, BYLEBRRKRKRET
FEEZHDSE L5,

SF3B1 MZEE, RIRHMFHKOFELEEL. MDS-RS F1=[& MDS-
RST DEEBETIHERBIZCKSHOND (>80%) ¥, JAK2 DEEI(L
MDS-RS-T @ 50% TH o HH ., tOERTIEELEIMNFENLTH S,

SRSF2 DZEEIEL. CMML BETE K #bndH. COFYTHEFDOL
D TIEALY, IMML 8 (% PTPN11, NF1, NRAS, KRAS, CBL iz &
D, FALUXFT—EDITFIGEICEET HELGFD 1 DICEER
FHTHIENEN P, ECOEHIT, ChODERITERMETHY.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

& YRSTERBFED—EELGEo>TWN D,

ZTOMDERFICETIHRVENLGERETHL /) O0— U ENMOFENE
ETEEN (BETZINIVALD (OO0 4EM0FR7 GEEMEHS
() MDS BEEGFDOEHEDELE] Z5R) . REOERIZXT 54
EEMNMEWD, FEITAREAHAELELT, MDS [CEET 2 EEBEEFD—E
(TET2. DNMT3A. SF3B1. EZH2. NRAS. BRAF, TP53 7 &) (X
UNREBEMEBLGEMDESTLERET L ENH D, FNICEHL
-2 (HIZIE MDS &g V/\AMRK) 21 2EENHY . Fh
[Tk > TERIREDHERDERNERH#ICLLIZENHS, LA -T.
ZEDHERIT MDS IZ—HT 5BULGEHKKR T TITILELNH D,
MDS TIl& TET2 & U DNMT3A DEXRMLBEEN LK H DN DD,
b7 —UEnNHY MBEENAERELGSHETLREINT
LV 5, MDS DRREFHZIEEZ - A VMEKRDEBREICE T,
INSPMDBEIEFDOEREN MDS DEMZEFRT 20 ESMIFHET
Hd. TD=H. TWIT DL HMODBFHEAROSNGENEEIE. &
HIRZEE%Z MDS OEEMLEHNE LTRAWTIELE 54U, MDS D2
N DK BHAEN G VKR EREIC/ O—UMENEZRET S
AHEREENROONDIZENHEIN. CO&LSBEEOBKEIFE
THATHD. ZENFETHL S5 T LEITTIE. MDS OREFEMZ
HOKOLYIZEGELT., ThOAZBEOBEGICAWVTIEGE 54,
—ENDIE MDS EIEZFNDEEMN S, MDS [THEUT ZBEDELEINRE
ENBHTENDHD, BRMICIE. REMEHBRMEEICEET S CALR,
aCML & Bkt aMmAsICEE&EY 5 CSF3R. LGL BILRIZEET 5
STAT3HETH D,

NFEGCFHEEOFERFALOMMBEICET 5ERICOTIE.
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MDS TA 54359 FEGFZHIEE #SHBOD L,

BE Y 5 8 mo b

MDS DEHREHEL LTI, FEREFESAME TNITHES BRFEAL
ENH D, MDS BEBMDEERAEICITES LA LN, EERSE
EBIRFICHEET 2EOORRLRAE LARETSLENH D, 2%
MRz 7Ly, JHIEEHMm, A, BEERE. XERORZ EWVo 1z
BEMDMNERERETIRNETHD. LETHNIE, &%, EBRFLE
E2 XY B12 OBEZITL. AIBETHNEFEDRREZRIET S,
DESLHBMOREZFRNT 50, BRICH L TEYGAREZITOI-
#%. &5I12 MDS BEEMDARICODVWTEETRETHS, MDS B
EHEMTIE, —MBUICEEEBETICEA2REKEAMFEL. LIFLIE
sEpo {E®M suboptimal % L5 & BEMAH S >, WHO HEEICk S H
B BORE, BLUBRKSBFREZHLNICT 510, SEeasrs
H-BHEFRSIRE. £18. MEEEFHNRERETS.

FRIZKDERIME
DHEAEICES>TMDS BEDHTI —IEATEEE DM, B—2%E
BN CHRKERICEEDZHEENRALNEZ LG, FETFA~NDER
[CIXRENH D ENTEREIND, 5 LESHED—REL-TWS
SHEFHINE &S LT, MDS-EB & & CMML & TOEHPDZFEKE
BOEHEMNLENI E (FRFN 5~19% & 1~19%) . BEERE TOH
fEEEMNEE. OERFEVICEEL-REDEELHGEENEITLN
%5, MDS BEDABICEVWTINSDOBBENERBEINIZ LM DG,
YR IZE DI FE=RBIMED Y R T LNERS A 41192,

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

FRFPAURATIVIIORTL

IPSS

[RFEMD MDS Zx15& &9 % IPSS (&, International MDS Risk Analysis
Workshop (IMRAW) TR R TEESINE: Y. ThETOHNE
VRATLEERRT, TOYRTIZEDC IPSS [2&Y., MDS EEDF
BRAMENE L HESI NI, IPSS [F. BEIZHRESIN-FEFRIC
A AN DN Tz LB KIRIE L MDS EFIH 5 DMEEF/.
MELUVBERMT—22MALEILDICESOTHFESIAE 1Y,
MDS MEMHEEIZIL. FAB D EDHMEFMNEENA LN, I5IT,
FEREHR. thEE. AML EROMEABR L Lo -MEKFHDIZDONTER
SNHMDREAZRNT 516, REMTOmMEEA 4~6 BREIZHT=
YLEBEMEEL TSI ENEELE SNz, CMML (XIEFES L JEHETE
BN Iz, EBHER CMML £2F (BMIEKE>12,000/uL) (LfRHT
AR ENF Y, FEEER CMML BF (BMBKkE=<12,000/uL HD
MDS DD HY) FEA AN DT 4,

A 4]
FREF

ERESELY AML ADEEDERREZRET SABLMIEHIE. BT
DOFHEE. MERRLORMEK. HEGFEHNYITTIL—T (BRI,
FRABEUFR) THoT=, t(821)FIL invl6)DEBAKEREEZEFT
HEET. FERHEEBHT. MDS TIEHE < AML LHEFSIht-,
FEFICHTIEELERTH 1=, AML ~DERLIZH LTIEFEE
Thhot=z, BHIDFHKIEGIE 1) 5%k, 2) 5~10%, 3) 11~
20%. 4) 21~30%M 4 D2DATI) —IZHEENT=,

IPSS [ZHIFTHMEKFAIE. NEJ OEE<10g/dL. #FrhBkE<
1,800/uL. IM/MR%E<100,000/uL DBEEEESNT-, BHEETHK
EIIEE. del(5q)&EM. del(200)EMME L V-Y EHDEE (70%) TO
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FRISERURIFTH oM., EHZE (RBEKEEN 3 DULEHD
I56) £33 7 BRREKEREZETLHEE (16%) DFRIILEKHT
RTH-T1=. BYDEE (14%) OEIFEFFEICHESN, THEH
BE| IZHESNDLEETE, TOXRSHITMOEEICMAT 5 &F
L7 BRBAREENED O,

MDS IZFHUV3 IPSS BT 5%, BXOEELLEH (BHTOHF
KEE, MEEENY I —7, nEELOREE) (CxLTHE
MHURZRATHRESNI Y, 3 DOEBELEHO) RV AT EMHH
BbhtEdIlIckY., £FHEE AML ADEILDOEE TELHOND 4
DD RYE., T3hH5 Low, Intermediate-1 (INT-1) . INT-2, High (<
BEMNBAME SN -, MERFELORMEK L MBETFHNY T I IL—T
DODWITNWNERENCERT DE. 4 DO T IL—TORFIDIERE
HIXFRIBICET LRz, £FHME AML ~DE/EDOEAIZDLNT,
IPSS [F#EAD KR & U MEIEMICE VT EFRIMEREERLEZ Y

WPSS

LERLUSNDEERESRZ IPSS ITMA S ENFETFROBEERLICE
BTHEIZENT—EAMNEBREINTLNSD, WHO DEEICE DL F&FE
A7) o5 LR T L (WHO-classification based prognostic scoring
system : WPSS) [&. WHO MOFEZHAT I —. IPSS OilEEE
FWAHTI) —HB L UROEKBMIKEFEEDOEEEZRY AhTWS Y,
COYRTLTIK, AOHKEOOLEEIE) XY ATT)—D MDS
BEIBVWTADFREFTHAI LN RSN, THIT, BIDFE
E G&hS IPSS O Intermediate h 73 —CTIREEREMOFTERTFE
RFTHD ° IPSS TEHEINTz 4 BHLLAT, WPSS TlE, &%
EAMLYRYIDEAICDOVWTEDDYRIEICEEZEZDET 5. TD
5 DM R EEIE. Very low, Low. Intermediate. High. Very high

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

TH5, Malcovati 5 " [Zk BRHDIMEITHE LT, WPSS OFAM
ERITHHERBNIERER SN TEL M, LD WPSS (L5
MERBMDOLEENN SAEFBRUTHIEWVWSERICHET 510,
WERMAEEINT-, HBIRD WPSS Tl&, #IKEFEHLIZLZ2BMDREE
EWSHEBEANEENEM (BEMTIEIANESY OE UE 99/dL XKk, &%
TlE 8g/dL RiF L EH) ITBEH®Z bhf % ZOAKICIYELD
EBNTENTREE Y . REFIZTTOD WPSS (LiE) TEZSINf= 5
DD RIBIZKDFEHTANHIFINA TS Y,

IPSS-R

=D IPSS TIX 4 DD R BLAERINZDIZH L. IPSS-R Tl
5201 RYE (Very low, Low, Intermediate, High. Very high) A%
EEINTWLS *°, BHOERMEREIZKZKRELT—2Ey b
E DU\ 2 IPSSR (F. UTOEEZFEETIICRMY ARSI LITEK
YLD IPSS ZHELTWLS : S ICHEMAGHEERENY T JIL—
T, TBEHDOFEKEE 5%KREHE] NONEOHITITIL—T. ~NE
JOEVE. /M. FhER#EOH Yy FFTETESE LIz mERED
DFEE, IPSS-R Tld. MEEFMY TV IL—T%, 2012 FITHK
SNtz MDS OMIEEEMR AT VT VAT LIZEDNT S5O0
RO 8 E L (GTO IPSS Tl 3 8) °, f£H#H+® performance status.
mEIcYF2. LDH, B, 2/ AT OTY VR EDHMDING A —F—
[Tk VY. £FERIFICEAT 2EMDOFRFHRN/FoNIZA. AML ~DiEx
fElIzoWTEBEonGM o1z, FRBIETVRIVDEVEHEERTENE
[CEWVWTFAENEN o= % ERBFT—FICE DRI LEEHR
DR (AFIEBEEFETHRESN-EEDEGRRZTFML-MEEZS
) I2HBLT. IPSS-R DM RARII S iz 5,
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A4%1) 70D MDS BEEDEHFT—2ICH DI SHMBOMZE (646 H) (<
BT, OS. AML ~DExit. |IBELFHM (PFS) (PFS a4 A
Y MIEMREBIEFELIERETLEER) IZTDWVTL IPSS-RDJYRI A
TIAV—RIZHEEELNRBH Oz P, . LREOERIRICETS 3D
DFHMBEIEB (CDULVT, IPSS-R DFRIFEE (Harrell ® C #FEt=(CED
<) A IPSS. WPSS B & UHETM WPSS &Y £ @h o1z, == L.

ZOIFR— FOBHRHREMNEL (FRIE 17 » A ZELITKHER%E
EELLEDHTND Y,

ARA VORIBELZEREFI EERICHITHIE XY (IPSS Low F1=
(& INT-1) 5l (2410 1) DOEABRALET— 2B TIEL, IPSS-R [
KoT.IPSS D Low YRV ENIZ 3 DOYRYATI— (Very
Low. Low. Intermediate) AREIE &4, IPSS-R @ High F7=I& Very
High IZ9 SN =fEHlIE M o1 8, IPSS @ INT-1-1) R 7 BN TIL,
IPSS-R 12K Y EHIZ 4 DDYRYATT)— (Very Low, Low,

Intermediate. High) IZBAl{E S Hf. Very High YU XV ICHFEEINT-IE
HlE 1BDAHTH>T=. IPSS-RIE. IPSS® Low & INT-1 DEZEH T
TIL—TOmAIZEVWT, £HEFEREZEHEIZFR TS, IPSS D Low
JROEATO IPSS-R DYRYATI)—IZE I EFHRBPRIE
£, Very Low T 118.8 » Afdl. Low T 65.9 5 AfE. Intermediate T
58.9 n AT#®H 1= (P<0.001) , IPSS® INT-1 1) RV BERA TN IPSS-
RODOVRYATI)—IZEDIEFHMPREE. Very Low T 113.7
# AR, Low T 60.3 » AfE. Intermediate T 30.5 # AfE. High JX
~T 212 nARBITH -1 (P<0.001) 8, E5IZ, IPSS @ INT-1 1)
AU (IPSS® Low )RV ETIEAELY) TIE, IPSS-RIZK-T 3 &
BmRTOD AML ~DEx{LDEIGFHEICTRMETH >z ™%, TD&K
512, ZOHPMTIX, IPSS-RIL IPSS @ INT-1 BEATF R T RADHEE
FMLEIEREEZ OGN, KEHDDIEH (IPSS T INT-1 DIEHI 1096
fflch 511 ) Z&YFEFBREFIE L (EFHRDRE 21~30 A
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AR . COMETIX, IPSS Low XU INT-1 Y RV EOEL S5
EIZERETAHR WPSS AR &, IPSS INT-1EHEANDFTHRIAREBER (W
ETHR WPSS High 'y X7 ) HEIE Sz (IPSS T INT-1 D4EHI 1096
fflch 185 5, A£FHARIDRIE 24.1 AR . LAMALEAS, IPSS
INT-1 DFEZEFBREFEZRIET SHEIL IPSS-R DAMNHKETIR WPSS
LUEMot= (47% vs 17%) 8,

BN MDS £¥E (1088 #l) MFEARMGET—2 XR—X BT T,

IPSS-R DRI AT T —RIIZRT- OS FR{EA. Very Low T 90 £
H. Low T 54 s A. Intermediate T 34 » H. High T 21 n A. Very
High Y X4 T 13 1 A (P<0.005) TH-o1= ', BRI P RIEE 70
ABATHOTz, IPSSR [TLkY., AFILEBFEIZLSBEETZITI-A
% (618 fil) DAEFEFRLFATMETH =, -THIFIU
(AzaC) DESH#ZITTWRNELLEE LT, RE5# T AzaC 2L dE
ENEGFHROEENRTEINI=DIL, IPSS-R Very High VRV EFE
(AP RIE 18 n A vs 25 1 A ; P<0.028) LU High VRV &
F EFYMPRE15 1B vs9 1A ; P=0.005) DHTHoT=. &5
[Z. B HCT 2k OS OAELRIERIE. High VYRS (EFHE+HR
fE 40 n A, HCT A4 LT 19 5 A ; P<0.005) & Very High YRS (&£
FHEDR{E 31 1 A, HCT LT 12 5 A ; P<0.005) TOHRH 5
nt=", LMo T. IPSS-RIFEBEAHREDY—ILELY S5,

REDHEIZH VT, IPSS-R A t-MDS EE H K U oligoblastic t-AML
(ot-AML) BEHFIERA SNz °, IPSS-RD—HDh v A T{EIE
t-MDS/ot-AML EBEI[Zx L TEBETII AN o=, 24D IPSS-R X O
7I12&>T t-MDS/ot-AML BEMN 5 DO YRV EIZHITO N, EHT
T1)—T 0S LU t-MDS M AML ~DERIEDATREMEIC DN THEETE
MAGENTESN, ThOoDHMRICKY., IPSS-R DEELLEH (B
FOFEERER. mEKEL. HEEFENT—2) (ZAEBEE MDS THIK
RELTHRALBLFARFTHDIENREEINT-, LA L. de novo
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MDS/oligoblastic AML & tbR#(E. t-MDS/ot-AML Tl IPSS-R D& 1)
AN OS hRIEAEL . Very Low B LU Low J RV ETIEFICE
Motz, TOEIE, t-MDS/ot-AML & de novo FREDMIZH 5 EMFEN
HHECBRKNT 70—F CRE. RREERELTNICHRT HEEER
E) OEWVWEWLDTz, WCODLMDRAFERML TS EEEHENF LY,

MDS Clinical Research Consortium ®T7—4 T4 E4EIZ. t-MDS #B&
370 HlExt& E L T, IPSS-R (X IPSS. global MD Anderson risk
model, t-MDS MD Anderson model & EbB L THIRENS N EMNE
SNtz %, COFRY—LEELEFOEMISEL T, BFENLARE
DEEDPTFTRACAWNSIZEHEZDhY M ZEOHRIZOVNTELEY &
WEHE 24T 5 =012, BLEAHARISDETH D,

BAETHhhI-thOMET, EABRODEEDAH L LT AREZITI-ER
[ZHEWLTH IPSS-RICMEEDH D Z EAFER Stz P08 o R
FTLLERTIEH SN, IPSS-RIFIPSSE LU WPSSIZHERTY RS
BRAMENEYEETHZZENEIESN TS ' IPSS-R (2L
HOEALEELL, BEPFDOWNL DOMDHAEIL IPSS F1=1E WPSS %
FERALTWSEZEZONTWS, ZDEH., FUH—Sh=-FERIURX
VBN CDEETRZITAN OGNS ETIZEHBITHRILETH D,
IPSS-R #Bi% L 7= International Working Group (IWG) for Prognosis
in MDS database D BEFXRE LE-REDSHTTIL. IPSS-R DEE
NDAAFTISZRHECHETSHET B5UTE358) . FRICE
FREVRIBETIRVBODEINER LGS ENTHRIN 1,

LR-PSS

MD Anderson Cancer Center @ 8 3% & A B & L f= Lower-Risk
Prognostic Scoring System (LR-PSS) (. MDS DI CHER IS
FEREFAETILTHY., BIRXVE (PSS Low £7=[E INT-1) OFi&
FTREEDRIEEZXIETHY—ILELTHTSINE ', ZOFETH
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ETILIE, IPSS T Low (250 f5l) & & INT-1 (606 f5l) LFIESH
= MDS BEDERK - RET— 2 ZRAVTHEIN-, £HFHABOERE
[CEAET AERFARESN., EEE Cox EIRBAHTIZESIVTFETH
ETIDNEEINT-, REETILICIEX, EEFRICET I MILET
BEFELT, PRETFROMIRERFHEE. Skt (260K . NEY
OEViEfE (<10g/dL) . M/MREUEME (<200 x 10%L) & & VB RS
DHFKENASE (24%) HNEAHRAFTENT ', BEELEELT. 20
DRATLOMBEGEMNAT I —E, XRIRTH S IPSS-R TIE#
<. LUBID IPSS TEEINF-ATIV—IZLEEDTHD, hbd
DRFEFNFNICEAMTFRATHERAIN, EFRAT7DEEHE (0~
7R) B 3DOYRYATIN— (0~2 KEHTIV—1, 3~4 =
ZHTd)—2, 5~7 mEATIN—3) NEFESNfz, CORATY
VOVRTLERWGE, £FHBPREEHTI)—1 T 803 A
B, A731J—2 T 266 nAM. h731J—3 T 142 nAMT. 4
FEEFEBETZENTN 65%. 33%., 7% TH-ofz, CORATYY
DATLIZEKY, IPSS Low JRY & IPSS INT-1 YRV OEH T I IL
—THLED 3 DDOVRIATFIY—IZSBIZBAEShTz ', LR-
PSS [EFERABRTRHDAEZVLELTHRIRVBEOREICER
EEBAREMED B D

LR-PSS MM E[E, W DD L-HBRTRZEMIAERINT
LV5 90198100488 | 2 RA VDS HERIEBIZBERICH T S1E XS MDS
(IPSS Low E7=IX INT-1) fE (2410 ) OT—2 ZAHL=ERFEHN
BT TIEX, LR-PSS ICK>TINLDEYRVEEE 3 DDVARIAT
TJY—ICEBICBRMET 2 EMNARETH o= *°, LR-PSS TIL.
IPSS Low 8L U INT-1 EWSTEY TTIN—TIZHIT2EFEFREEHE
[ZFHT B ENTIRETH 1=, IPSS Low J RV BEATLR-PSSDY)
A9ATI)—%EALE-EE0OEFEHREREF. h73)—1 (K
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JR4) T 1303 nA. AF7dV—2 (Y RY) T69.7 nA. HT
JJ—3 (§JYRY) T 584 nA&#HY (P<K0.001).IPSS INT-1 1)
A EENT LR-PSS MY R AT —%ERA LI5S0 EGFLM
hR{EX., ThEFh 1152 n B, 51.3 1 A, 241 nATHo1= (P
0.001) ., IPSS INT-1 YRV BEHHNDEEDEEL—ER (1096 ¢ 334
f5l ; 30.5%) NFERFABERTESN., CNITBENTVRVEH (24.1
HA) IZEEFNBZETRENT=, IPSSINT-1 ) RY A (IPSS Low
1) RH TIEALY) TlE, LR-PSSI2& 2T 3 FEEATO AML ~DER1L
DENGEZHEICFATHIENTARETH = 5%

2 EERDIEY XY MDS BEa/R— b (664 ) OTFT—2h5IE. LR-
PSS URY ATV —ROEFHREPREN, Hh7T)—1T914 5
A, A73)—27T356 hA. hT7TJ)—3T2H1ATH2=T &N
rEhtz ¥, A—afR—rDT—2F#AL:HBE, IPSSR VRV
AOEFB P RIEIX, IPSS-R Very Good T 91.4 # A, Good T
35.9 » A. Intermediate, High, Very High VXV #E&#T 278 n A
Thofzo TNEDRATIV VI VRATLOVWTNTE, £HETFTHRE
BEICFRITHIENAIBETH o1z, LR-PSS H &L U IPSS-R O FHIRE
(Harrell ® C #iEtEICE D<) &, EhTh 064 £ 063 THo1= %,

MDS TH b 5D FEEGCFHNEE

E, MDS BEIZCEVWTWL DHODBEFEENRE SN TULVSA,
TNOARNKEDBRKBRANEE THIZLD—RELY, EFEDF
BICHEZRIZFLTVWDAESELH D, TOLSIGERFERIE.
EEZEMICERE LHESN-BEZEORELEDH-. IREFODKS
HICHKET D, 28D MDS BEHEREZHANIZVLOHMDOHETIE 40
ULE®D recurrent BEEEERFHARESN, BED 80% LU LETHRIET
H 1 DODEENFEAEL T, VO RIZEDEENEL S 2EIE
FIX. TET2, SF3B1. ASXL1, DNMT3A. SRSF2. RUNX1, TP53,
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U2AF1., EZH2. ZRSR2. STAG2. CBL. NRAS. JAK2. SETBP1.
IDH1, IDH2 8L U ETV6 THo1=H. 35D 1 ULDEETEDOLN
BEERBEFIIEMN 2Tz, CNODETRFEEDWL DML, BEHZ
E (TP53) . BT DFERE|S#EM (RUNXL, NRAS, TP53) . EE®D
m/pMRE4A (RUNXL, NRAS, TP53) % &, FRTBIESRAEY &
EELTLS,

FRFPHROTIV IO RATLATRIISNTLSERKNEHSE DBE
HIZEhDH 5T, WCONDEGRFOERIZIE, WM LE-FEREF
ELTHOMELAHD, TRZTNHDIR—FERHFELIZNLDHD
BZZ T, TP53. EZH2, ETV6. RUNX1, ASXL1 MZERE(X. IPSS 1=
X IPSS-R THRABLEZSZEEETILICELNT., OS DEMHEICXT 5T
EFTHBZEMNTRENS: 97 IPSS DY RV ERATIE. Thdd
BEFD 1 DUEDEEICK ST, TORIZYRIDEL IPSS JR
VEDEELRAKDODEFR IRV EETIEEZRETE S (HIAIL.
IPSS D INT-1 YRV B THELGEGCTFEEZE T S EEDOEFHRIE.
INT-2 DRI BDBEDFNEREICE D) ', IPSS-R TEAl{EEH
-BEICEBAT S E. Low LY Intermediate YRV BEDEET,
NE5DNEEFNDSHL 1DULDEENEFHET S L E. OS DiEfE
[CEEEMARD N 1, LEAST., CALDBEEFEEE IPSS
F71=1X IPSS-R D#ERITICL>T. ThoDFERFRETIVEMIC
KBDVRIVBHIELNRESNLAREENH D, ASXLL1 DEES,
CMML IZEWTHIZ LI-BDFRMERZETAIENTEINATIDS
1721713 - DNMT3A. U2AF1. SRSF2. CBL. PRPF8. SETBP1. KRAS
BE, MOLEEEEFICEH OS DEMBEDEEENEDLONATINS
19171174177 - SF3B1 MEEDH ., L DHADHEIZHE VT IPSS-R I
SHRABBRTHLIYVBEBTFLEFRLEDEENRED NN, TXTOH
TTE S B2l TIEA L LB
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TET2 ZEFAFIELEEFEADOREHEICEEEZRITTZENRINT
W3 B8 TET2 £EF#H T 58 E(E AzaC TOEMNEISH 82% TH
2DIZR L., TET2 NHERDEEFTIE 45%TH-7- (P=0.007) ,
EVEGEHMB LUV OS IZIXMEHENLEXADNEMN 21 % BD
ME TIE. AzaC F1=1Z% decitabine IZ & BAEEZ=(T1= MDS £2%& 213
FlZHEWNT, I9EDNEER L -EGEFARESN ' BEFEVNED
D, TEMRZEERZHTHEETE A FILELEFREIIHT IRIGENEH
o2f= (BEXEIE 55% vs 44% ; P=0.14) , CORGHEDHRE.

ASXL1 ZE %I 5EE L TENRR EERZVEDHETHEEERNT
&, SHICHEELGRLDELG Tz (OR=3.65. P=0.009) , TP53 &
PTPN11 OZEIL. OS OiE#HE & DHEEANA oA, FEFIOKRIGIZIE
EEAERFSIEMDI=, LHL, TAODZEEDFTHREIEE < HLY,

BEICBTZINODRFI—HN—DKED=HIZAFILIEBEEED
FRZEELTEG LT, . TOKREIZK>TAFILILEEFED
BIRICEEZE5Z TIEELL,

TP53 MZEREIZIX. BHERZE S LT monosomal karyotype & M3 LB
ENROONDS, LHMLEGAL, BHEZEDEEZEDH 50% TIXEHTA
BelZ TPS3 DEEMNABNT . OS [FEHBRELUNDEELRETH S,
L7zA'>T. TP53 ZENIKEX. —EMICTEI RV LALGEINEIN
LNREBICEVWTCFEFAUEZHET L-OICERATHAAEELHD
19, del(5q) (BHDEFEELLTELALNINEERED—HLLTH
bNBZEHLEL) BT HEETIL. TP53 EENHET EE6HE
W18 ChODZEEIX. LT RS FIZKZBREORGELV T
TERICEELTWS ¥, 20154, TP53 TE(X. ZRMICHKE
LTWAEENHY ., AEPICEBIEL S H/MRELGY T/ O0—VItH
BNDIEMNZL, AREDREIC, YT/ O0—CHDOLED TPE3 £E
FRIETAHDICKYVBREOTVVREENDEL L LAEMELH D,
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BREDEHIZEYREDOSWVEIREEZNALNGANIE, MDS BEED
AEMBATCTRESNE-ZTEIZELES-T, B TRESNILEELZ
RS EZZEMNTES 8,

Comorbidity Index

MDS BEFIZLPBHETHSIZ LMD, BHREDFEIZK > THE
(239 BT AMEAORRFD R CHENE C HATREMENH S, #HT=ICZ MDS
EEMESNTBEDHN 50%ICEDECEL 1 DOHFENA LN,
NTEDRBEBRFIRLBAEDOT VEETH S %, Charlson
Comorbidity Index (CCI) *° Hematopoietic Stem Cell Transplantation-
Specific Comorbidity Index (HCT-CI) #ZEDY—ILER W =HEFED
FESIVEEEDOFEICKY . HiFEEMN MDS BEIZETHERTFE
DOFHEFELEEERIFTIENRIESA TS B9, RiED
MRICLEY., EHEFEOFRICEWVTHAEIE (HCT-Cl F£7=(E Adult
Comorbidity Evaluation-27 IZ & 5 5F(fi) A% IPSS & &M L-BELE
FTHLHIEMNRSATNDS %, ChE5DOHETIE, IPSS T
Intermediate F71zI& High VRV IZHEIN-BEOEFTFRIZCONT,
comorbidity index M EBMDFEIFERMNFoNF=A. Low YR &F
ESN-BETEZES>GolGh o1,

CNIZH LT, BOBRTIE, HFE (HCT-Cl £1=(F CCl 2L BT
ffi) (& Low RV FEIEINT-1 JURVEDEZEIZELT OS 8L UE
AR VEFHROBELGFRREFTH oA, INT-2 E£i=[& High
ROBTIEZFSTEAMNo %, WPSS YRS HTITY—TIE. 67
EICE>TEHDYRYIBRIEMNTTEE (Very low, Low £ &V
Intermediate 'J R BDHTH Y. High E£71=X Very high ) XU E(Z
RN THAHAZENRESh, FERFFET WPSS LHAEHE THEA
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TE 5. MDS 24 L =R D comorbidity index DERFEARA N TLY
% 2 IPSS-R & Myelodysplastic Syndromes Comorbidity Index % #f
HEDEDZIET, VRYBIMENBESNZZLEZREINATLS %,
HEFR T NCCN MDS ZER(F. MDS BEICAWVWAIREEHEL
comorbidity index IZBIL THEDHEREIZITo>TLVEL, LAMALEGNS,
HEEOHELZOEEEICEAT H5EEN. MDS BEDABEAHOR
EEEBEICEWTEETHACLFSERLEDLIL,

ARRIRR

IPSS F£71=(X IPSS-R YR HFEIZE > TY RV ZE DK BEFLMMTA
BELEEDT-O. ChoZBARERBRORVDIEDOKRICFAT S (B
T3Y—2A) . EIZ. BEDEH. performance status. HFFAED
BELGEDRAFNMFEDEBNGBEECHT LIEFTDOMBREICKER
FEERIFTED., oL FEICEELRERFEHLS, WPSS #
AL, MDS OFBFOVWTHOFRICEVLNTHE, TORDFEE
HETDHIENTED,

BEOFMMNAODVRIAEE S NIHZE X, AML ~DO¥EAERILE ERE
MEELTLWELIEHET 570, ¥ » AROEEMERKDOBERHR
EHZEHONCTLIIENEETH D, £ OFFMICK Y. MEKE
DICONVWTHABED H LI MDIFEREZHASMNTEHIENTED, BE
DBEICHTIEEOFELABBRBROREIZEETH S, MDS D
BEERRE LTE, FEE. REQRLVAEE., RfE HCT 280
BAAREEL. BERABR~ADSMEENRIT LN, AEEICEATS
HREROFMHSVTIE. BREEREF. dRET HHBRTIEENLG
WG ORHERENEAEINTVDIIEATELEZTINVS 1991%,
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MDS MEET7 I T XLTIE, IXNTORBICEYGIFEREZTD
CEEHRELTWLS, IhIZHUVMDS ZERIFFT. BRMNIZAERL
mekgdnHsdEEE 1) KB RXVEE (PSS ® Low, INT-1. IPSS-
R @ Very Low. Low. Intermediate. WPSS @ Very Low. Low.
Intermediate) & 2) &RV HEH (IPSS @ INT-2, High, IPSS-R @
Intermediate. High, Very High. WPSS @ High. Very High) ® 2 D
DEELZYRVEICERIET 5A8%1RE LTz, IPSS-R Intermediate
[CHFEINF-EBEIZDOLTIX, F&. performance status, MEF7 1)
F B, % LDH A EDEBMOFRAFEFHETLSLICKY. 2
DHODYRVBEDELLELTEBLTHEL ¥, 512,
Intermediate ') RV BETEWY RV EICHRT HBERICRE LEWNE
EiE. 8VRIDMDSIZHT HABEICERTHLIEEADND,

WG OMBRFITEERELXRIUE LT, BYVRIVHEDOEEICHT HE4A
BRENEMEZFHNRETCHS—A. BYRIVBOEETREXEEDNE
RBBORELNFRICEETHDILEZOND, MIRECENEDS
FUEFEDE (QOL) DN A—F—LFELRFTMEETHD, L2
B/7ILT) ALK, FEEMEDMDS DHZODWTEEOHBEERLIED
NDTHDH, t-MDS DEEDKZHIE. VRV DEVHIEETFHEE
FHYEGEETHELTEY.,. ERMEMDS DEFELLERTFETRTRTH
5, COLSBERBIEI—MFIVRIBIELTEERSIND,

XERE

IE. MDS DEBTLEL fTHNTWVWSEZELSTO 1 DITKFEELH
5 (BET7TINLIVALO I XHEZE] B&U NCCN Guidelines for
Supportive Care #58) . ZHEEICE. BBHE. BRE=2) >

7. DEMRSMZIE. QOL OFHiiLELH b, BEICEZEERIFL
TWLS QOL RAAL L (fil, Bk, #ee. BiE. EE. R ~Oxu
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[SENITRETHD, XFEELELT, EREZRESEMICKHT HILE
FrDFRMEKEM (—ARRY(C (X B MBKREFRMEK) LHMBERIIHT S
m/MMREMZEET RETHSHA. B4 UM/ BE (i
INREIMZ )L—F VICERTRETEAEL, BOOEHSEV 1 BD
FMKREROBMMEE, MREZHL-LVEEL X VEROEHIMA
FREINDIBETERDPRICEDEINETHS, 2 NCCN i1 K34
VEERIF, OREHVRES L VAEEICTDLTO 2013 American
Society of Hematology (ASH) Choosing Wisely® initiative IZEE 3 5
%, MDS BFITHERAT S RMBEFIICIL—F VICHEHRBH E1T S50
EHITONTIE, FESAUN—EHRDEHRASHZRNELTEY
—RGREEREFFLONGN STz, LML, BEICK>THREEIN KT
— (directed donor) N 5DEEF], HCT DIFMFEEEICx T SEmmAEFID
FTRTICHFRBHREEREIANETTHLSEEE LT, - CMV 2%
LYET Y MIERIBETHNIERT CMV EHMRBFIOERZHES
%, CMV MO mMBERFNLNGEF, BNKFRERFIZFEALTE
KU, M/MRELAENOHNS LK VEEOQM/MUEDIZIE. 72/
HTOVERGEDRRBEEZERT 5. FICEOERMEMBKER I,
EMRY A PO VICKDXBEELEEETRETHD 7, A,
REMFELFHAMEOMEARREZE T DIFPEKBELDH S MDS EF
21, ExFHB A e FBERBOD=_—RHAF (G-CSF) F£1=IFE
fiEk - <0 77—2a0=-—RHEF (GM-CSF) DERE5ZEET
RETHS,

M RBRDDEEE

EEQOM/MUBVISHOERYRIVDEREEEL, RWEDEZ AM/N
REMTEEINTLS, MDS BEICHITHM/MREAD I, M/ RE
HEORY (BZo (AR FOURERIF Y [TPO] OEADLKRBED

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

FIERERIZEEE) . B LU BHEMBRE = (X R M M0 /MR O FRIE TTHEE S
BE L TWAETREEN H D 81, MDS BE TIXEE AN LERTHEN
TPOEMNELERLTWD ERESIATILVS *°, RRFIZ. MDS & Tl
BAELEART, m/hiRYEE-YD TPO 2BEAEAFE DL TULV -, RA
(Bennett > NDEHIZL S ) BEHTIL. MDS-EB F1=(& MDS-EB-T &
HELHEAT TPO EAZRIBEWVEL I TH A, TPO ZBRARKIEE
MDS fFE R CTREBETH 1= %, RAEBE TIIREAM TPO SiEA ML/
WEUEIEIZ4ERET 5 H%. MDS-EB F1=I& MDS-EB-T 2E TIZHE LA
W ENRESIh TS 9 ZORIX. MDS-EB %5 L\E MDS-
EB-T TlE. 8% 5< TPO ~DRIEHENT+57 TPO SERMAMZFEKIC
BEIFEFTHZEICTE>T. NAM TPO HIEFERMAS SICEEFTINT
WD I EERELTLDS %,

K1) RX%Y MDS BEDM/MMRBAEREICH TS TPO ZARKEHED =
TRRFLOZREZRE LIEZRBEAN O Thh T g 2%, 0=
TOXFLOE N AREETIE., EJURY MDS EFICEWVWCTHERM
INRERE (46~65%) ARSI Nf= 227, B RS MDS EEERRE
LE=5 A LMET SRR BB TIE, HInERED. A FILLHE
EEREEFICE T HM/MrREMBHEEDET 2, 8&ULFY KR
I FREEFICETSLFTY FEFOBEFIIRSEBEEEENET &
WS HRTAS TARFLOFREZHREL TS **, Low F=I& INT-
1M MDS #£%F (250 fil) &8T5 A LILHEET, DT JOXF ALK
M/PMREIENS L ULEMBEROFL EOBEENREO SN (TSR
B LB LT, GAEBAEN S 58 B T P=0.026) *°, LA L. B
DEFFEFIEDZHIZ, COT—FDOBERIIBESNTILVS, BEDRER
B Lz PP EERODERMETIE. B XY MDS £ 60 5%t
ZLLTOSTORFLORHOREHS KUAENTHES, KF
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DEETHENLEDINEONEIENAALNCHE - P, nI 70
AFLIZHTEIRIGFAETIVICESE, BEURY MDS, R—X 54
VBED TPO IEfE (<500pg/mL) & & U AL M/MMrEmMENA, O T
ARFLISHT BZMMRIEDORGICRORELFEEE5Z S5 ENTE
Shit= %,

It YRARTIE, MDS BEM BRI N -BHMAEICE T in
vitro TEELZEREEREZEMSEEIENRTIATVSEES 1 D20
TPO ZERKEBETH S 7%, HTHOE | BE I UE || 1HERKRRER
Tl&, B XY MDS BF%#®E L LT, M/MRBLVDBEICEITST
W EBURNRNTOBEHES K UREENRET SN TINS, F I HSHES
R TS ARARBHBRTHE OO T—40 5, T/ILFOVKRIRT
AI/MERE L UVBEFREZAEICRET HAHMEATERIATNS
2, ZORBRTIE. EEQ/MRBALEET S Low Y R Fiz(& IPSS
Intermediate-1 M MDS £& 70 fINEEF I, T)L bOVKRNTREH
ETSEREBEHIC 2:1 OUERTSUALICEIYFIT Nz, BiEfE
MOBAT, TIL,AVKRNTEREED 23 ffl (50%) IZM/MrREDH
ERHoNfzDICH L., TS5 ERMEETE 2 6l (8%) THY (P=
0.016) . 7S tRBTIIAELLELERH ohigh o1z 2, BEZE
MLt (90 ) BRAEDEBHFHE TIX, TIL FAVKRNRTEDEETIE
ToRBELHER L TIVMRED RIGHEIN RSN (47% vs 3% ; P
=0.0017) *3,

HEE N HEBRTIE. 4 MV ILLLEDA FIILLRERDEEZZIT1-
LDD., ABRIZRIE LN > =M MBKBAO R L -BRABREERNRE
LT, TILrBAVRIRTEAFIVLHEZDOFAMNEHE S LTS 2,
HERICESR ST 23 ffich, 16 I TEHMERIRE G RIGHFRS bz, M/

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

RIEDHELNAHDNT-DIL 3BT, 8HINRKEREDNDE FAREMEL
TWBH., INoDBRITFEICFHRNLZLOTHY .. &Y KFELHE
FRMAEALETHD 2, BOE I BB T, Intermediate-2 7=
(& High Y X9 D MDS $ & U AML DA EBEIZE (2 Mm/MMRE A 12 xt
THIIL bAVRARTOFHENITHATLVS 2,

SNEME TPO 2k 2 HIRFEKIETED AT REMEICBE T S, FHAD in
vitro BARICE LT, FITEV RV D MDS EFICH L TRD LN
2027 TPO 2 AT 4 J RITKBETHOEERRBROIERILX. MDS £H
TOBEIKRERIL) RV ZHLNITHDICHEATHAS S5, AT TARTF
LET)LbOVRNRTONTNE MDS BEETOHERAIIHRAERZESINT
WEWI EICBRIRETHDS,

BEABFIE D EE

FRMEREIMN (I MDS BZICHT IXBREDERLGHERERTH D, H
EDAREZZITHI EICE > THOKBMOBEEARD T S FTREM
BRHBH, MiYD MDS BEIFZ D& S HARICRIGETHARES
FUZTOMRELRIET 5 *° ZTDI=H. MDS BEICHITHEMME
BRILEIEIH T DEMNEERMDELRDIENH D,

ERMZHOFMKBMELELT HEE (P57, MDS &)
EXRELEHARICE 2T, . DELUVAD BRI T HiB1EE
BREIC K DREBEEFHTZELATERATSINTWNS, MEHD
BEN LSRRI UHEARERELRISEFEIS VR T ) UEEHK
AEML., BRERIGLTKBIES DAL EBBES SHILNERS L
5&2121G%, ChoDFEFERMICKY., BEBAREOHEE. E8.
DNA, [EEEDIBIEMNE LB 292,
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REMTIEH SN, MDS BEICEVVTHEREIC K VS HEEEEMN
LB EETRBLEIETUAAEBLATING 22, ARNET
—R(C&BHE. HMMBEKBRENRE MDS IZHETERTHE L UVEHHE
DEMHNT I2FERFTHAAREENTEINTIND 2, FRMmbk
moOKEHEIE. MDS BEEDFELFBRAFTHHZ A WPSS [T&Y
RENTWS ', 8 HOBEMEERRELIZAZTF Y PRITHEL
T. BFL—MEREZZTEEETIE, TG BB ELLERLT
AEHRPRENER L1z, OS FAREDEDTFHIL 61.2 hATHY.
WM KBEEZFIHIT ILEENSSICXEFEEINDE 2, LML, C
DESBEBICHEIT28%FL— MEEDMEERILT H1=HIZ1E. Al
HRUEAENDLETH D,

REMICHAOBRBOZLELTHIEFICE, MBFEI7)FUESLUT
BEfigas ODiE. FFiE. FER) ORMEEECHTLIE=F2YY T ET
SRETHD, I NCCN RERIE. HITHEZIRE LEARIAE % 5T
THEBRMAFRELT, MBI ) FUEEROKABMEIKDE=
A)UTEHBELTWS, MFBFIUFUENE=Z) VJIXFERT
HY. 1,000ug/L RE~ADETZEHFRET S, LAL. ChoDBEIEE
FERATHSELDOD. FHED R TIE SQUID (Superconducting
Quantum Interference Device) WEEFIAEIN S & 31274 > =FFNE%
EHENHEMNAEETHS T2 MRIEL YL o TILVS #2027

MDS 251+ 5@ EIELCZDMODEXBREEIC L HRED—EBIEHKFL
—MREICEVEIERET LS LD, RBAEMIFL—FEINEEBICH
WTRSNATLS %, ZhIZE, 1~4 FET 7z OFY I VICEk
SEMGEFL— MEEEZ(H-/MREL MDS BEHO—EIZH VT,
WMEKESEORE (T ABOLN-ZELENEETND 8, Fi=.
FL—MEEEINAODEETLEOBSHENRENREO NI 7,

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

ChoDFTRIE, MDS E#E. BITDHEEEE T (3F#EEES ZREIC
BT LBEBDAEHEZRET HLDELTRELGEKRERED,

T72IAXHIY POFT7x5009R PR LG EDOHFL— FEIN
FATEDEIIZRY ., BBREYEFIYBRZITEETESLIITH T,
TI7IAXH IV (HARFLIEIRTERE) OFEGIX. @m&FHE
(TD) OEMIC & Z1EMHSKBEETHS *°, TI7z73AV R (BO
#5) ORI, Wik EHKBEEDERETHD P TITIS
LAY XL TD-MDS EEZEZXRE LI-EHDE || HHERRKE TS
Ni=22% MDS & 2R ELETSHERET IS VAY ADER
FEHET A KRBELE I MBEHRHET 7 LMELEHBRNREEST
FTHY. TEIVFRRAVMEIBARY PEFHMESATLS
(clinicaltrials.gov Z§%&ES ; NCT00940602) ., 77509 XD
HERICIE. EURY MDS BELGEDHENEEERICETHE - /i
EEOCE - FFA2bSWHILEEMD ) R VEKRICEL T, ERZEEN
BEINTWS, 775709 R(F. §JRY MDS EFICZIFERT
H5,

E3NFRAKFL— rEITHET I TOVIE, #EOFL— MESE
TIEABENRF+2E. Y5 EITICER L -HMNZEBEEEEDA
B L TRETERE SN (2011 4F 10 A) ¥, FDAIZ& &L,
BEOX L— MEEICIERME & Ao MBS ESBREREETREL
EBEDTEEE L UEERERL S EH SN=-T—2 DR AR
[CEDICIDTHot=. T2 TOVDNHFERICIT. EELRLEE
BLURTICEDAREMD HHEBRIRED ) XV IZH L TERZEN
BEHINTWLSE?, AEIOFERICOVTIEERI LTS,
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BF L— MUEICE YBNEEHEEOARRBAED SN E LS B
Cxd 5=, #BOHFL— +HOKREZZITTLNS MDS BE %
HEELEERABARELTHTH S,
Overload in Patients with Myelodysplastic Syndromes | & ®& L 7=
NCCN #E B OMETIE. MDS BEICHTH8%F L — FMREICET
LEMETET URERBLTINDG X,

I Transfusion and Iron

L NCCN A FS A4 VvEERIF, IPSS Low £ INT-1 Y R BED
56, 1) 20 EZEEZ HFKRMEHKBMEZ(T=-NZITEHEFREINDEE.
2) McEmmAFRINDEE, 3) MFT7 ) FEH 2500ng/mL %
HBAZTWHBEIZAEVLT, BHBREEZRILEIEEIR 1A 1EOTT
TOFSIVORTHREFIEZT 752049 R/ICL670 OFEAOKES %
EETHLSICHELTLS (7Y FUiEE 1000ng/mL REIZIET
SHHILEBIEELET D)

AN &SI, T7x5209 AOMLAERICITERZEIN BMESN T
B, F7z50 0 RA0OMREERABREICLSE. REHEEOEE
BRLFLEFFL2OEFMRENRH NS, MESN-HEHDOKRE
X, ETHOMBEECEBOHFEEZAET IEETH >z, THIZ,
EBARIBRAE CIF R B, M/MRIEA % E D IEREAD & & WCHEEH M
DHRLEIZET IHREBRENAT IS0 ADBEEETEDON.,
BMMIEIRTH I H oz CNOEDBERETIISVAVADERELED
FREBERIIER SN TIELEL, LALENS, T7z53209R%H
SEhEFICIIMELE=F) VI ETIEMNHEREINE, E=2
VYT, MBFEILF7FUESEIO/FREOLT7F0I)TSY
ADAIE L IFHEEREZE. REBANCMA T, FMRELEHMICITS
RETHD, YLTF=ZUH VTS5 UAD 40mLmin KD EE TIE.
T7I59A9RPTFIOXHIVDOHEREEITIRETHD P,

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

BET H8MDEHE

MDS BEZXRE LT, EREZHSBOLOARRIINT HELTFHEEZ
E k Epo (rHu Epo) ®EAREARVWATILARIF UL EDRMEKE
mAHEFHE (ESA) (BMFE(X G-CSF LDHA) ITDOLTHRE
BT TEz, L LTEY RS MDS BEEXRE LIZHEBRTIE.
MEADRERICH VD THRMEKRRBMEIE (L 40%E & U 60% (IWG DRIt
HECLDIAEDE L WINEHZEDERLD) THo1z 2%, MDS
EBEENRELIE-BEEREABOFERENS, FURRIFUIZLDEEN
HEFIRIFUODIDERBENEET L LEB EREBIND 29292,
BIRRIFUICEDEDEEOEMIE., —HIZIEFERAE (150~
300ughEl, BTF) PIRIFUEERTELRKRIFUODORBRTIEY
AVDEVEEFENERINIZEVWSBERICERT AN H D, =
MEFRTHHME LT, LLEMIEVRERT sEpo . BT DIFEK
TEEME., PLRVBEOFOBRAMELENEFONS,

MDS (RA. MDS-RS. MDS-EB. 50 ffl) & Zx& & L1=5F 1| FB5E&
Tl&. G-CSF AT ® Epo (FHMaIRERRE 47 ) 1= & 2 MEFHIED
ZEN 38% (E2EX [CR] Bl&(E 21%) TH-o1= **, Epo & G-
CSF ICIZTMEMERANSDH DI EEZADONT-, sEpo ENIEC (L
500mU/mL) | FRIEBKEMOBEEN DL (B 2 BRRE) EFHEDOA
AEHEESABMEBAARDH SN, IPSS [TL£D ) R BRETEDEA
DEEZEFH NG 21z 22, LEIORBENMSDBEELEO-EFY
DR REIEL 26 hBTH-T= (71 4l) . IPSS Low J R I DEETIE,
SERRNEFRHMPREIRZEELY ., SFEFEEIL68%THoT=,
INT-1 LU INT-2 YRV BHOEFHRMPRIEE. ThTh 27 nA L
14 n AThHot=, BEHMP. AML ADEREIZEED 28%IZ#F Z o 1=,
Low. INT-1, INT-2, High YRV BETOHEEEL. ThTHh 12%. 21%.
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45%. 100% TH o1z, BN/ LN T Epo 8LV G-CSF Tk S#fHF
BEEZTEETIE, EWEHGEHRODRIEL 24 hATH 127

JEERD 3 DD I FAFEE (121 #) OMET—2ZHLT. MDS £F
IZH 15 Epo+G-CSF (12~18 ERDEE®. EMEICITHIFERESL
TE1T) OREAKBEZHRAELEZZTOROBITTIE, LRFENEDEEIE
39%. EMIFGHROPRIEE 23 » ATH o= 2, REYEIRHED
mAEERE (237 #) DEIFLLEBEINTz, EEE Cox BIFRMEHTICE
5&. Epo+G-CSF DS FAEFEHROAELHEZICHEEL TLV:
(/\¥— Kt [HR] 0.61 ; 95%Cl, 0.44~0.83 ; P=0.002) , iEZAIAZE
TR, BEEAEBFEEDBEEMRIX, IPSS Low YRV B TOAEETH
Y, SoICHKMIKEMOBESEMNA 2 BERFDEETLAMARDH LML
Mmof=, 5& AML ADELDEEICHEEGRBEREFED o hEh >

F= 244

o

TS VANBREMBEHAESIL—TIZLE2HETHLRBDIENRE S
nTHY. FZTIHXEMDHS MDS & (403 ) ZxtHE LT ESA
(TRIFUFERLFFILANRIFY) BEIFEFIL ESA & G-CSF DOHH
(2 & ZERIRAMEMT S t= 2°, IWG 2000 £H# (2 E D MRFHEDES
(¥ 62% T, HEHBODRIET 20 nBTHY .. IWG 2006 EH#E(ED
MERFHIEDEIEIE 50%. HFinSiFOPREX 24 »ATH 1=,

IPSS Low E£71zI& INT-1 YRV IZIE, BELEDEEDHRELS L UVED
BERUROER EOBENED NIz, BREEE (284 ) EKABED
FERaAR— b (225 ) LDERIFOLE (BEIDHSH Low £k
INT-1 YRV BEDY Ty FHRR) TIE. ZEEMATITL>T, ESA
BELEFIESOMICAELZEESENARTEINIz, JKR— FEIT AML ~
DERILDFEEIRBETH >z *° IPSS TRURVELHESINE
m (H&U sEpo fEL500mU/ML) DHDEEEXRE LT, FILANKR

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

IFY (2:8MEIC 12 8fMEE) BMFELFFILRRIFU L G-CSF
(EEEICIE 12 BRFIZEM) OBFAZEFHMELZE 1| BT, I
BRFHERDEIS (T 12 885 T 48%., 24 AR T56% ThHho1z *, £
FHRPRIE 52 » AOFRATIEH. EMFEHAROPRIEFRETH-
f=o 3 FRFRTO AML ~DERLDRIEEIE(T 14.5%. 3 FAEFEET
70%TH o1, CORERTIE., THHIZH T QOL NFA—F—DW
ELREN

ULEHRETEHE. CNOORRBERMN S, ERZEHSBELOHSHIEY
AVBDEETIL ESA NEERMICERZ LI AREENTEINT-,
del50)ZEFIT SRV RAVDEBEDODEMSBEIZE TS ESA OFEMMEICD
WTIE, T—E2HAROEN TS, delGa)EHT HEENLDEE ST
M EEFNICEETHEEOIETEA Epo IC&>TRESN=MA, Th
SDEEFEMNSFEImMINTz MDS RIBRFEAZIZR 95 in vitro DIEFEMERE
A HENTH21= 2, I5VADOWETIL—TIZL BB ARUTFE
DEMETIL, ESA D5 (—EIE G-CSF £ 4tH) #=I(+1= del(5q)E
ZIZHULT, MERFHEDES(E 46~64%., EMIFGHMO D RIEIX
11 5 B (EHGEHMTHEIL 13~14 n A) THo1= 252, del(5q) % H
THLEEOEDHGHMIE. delGqfetnEE (THHGLR 25~27
hA) LERTHEICEMN 1=, SEERWMICLB L. del(5g)lEA
BREDEGHMOERICNT 2H8ELTFARFTH-z (BETILIY
XLD T F#EH 57T —Low,. Intermediate-1 D4 | =SH) 2,

BEAES OE U{E>12g/dL T ESA 2% 5 &h1- MDS LISfDEZZ
BOWTRTERDOLF LEFSEELS L VMEEREDAREENRD bz
CEITEDE, 2007 £& 2008 &£ 3 AIC FDA hvi> ESA OfFERIZE
9 % Tlalerts and strengthened safety warnings] A% Sht-, E{F8
HRBRHMREIBEERLESE ; EEME. ETELE. U U/E. E
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MAEL EDORRLERBED-OICHEHREEEZT-8E ; t¥
BEEZITTVWEWVERSE  FLEBENEFNEZT-EETH o=,
LA LAEAS, ESA [FBA MDS EENDKEHTRLICHER SN,
MDS [Tk PBMFR LI-BEOERBEICEELIDLLE>THEY.
LIFLIEFMEEMONEEFEBSE D, MDS BEIZHITSH Epo D
REAERA (—#I(& G-CSF 1. 6tFA) ZFHEL PR TIE. o7 LR
BB PO (EERAXR 2 LB L T, EFHMA® AML ADER1EIC
M LTESAICLBDATLGREFREINGL, ST,

Jadersten 5 (&, ESA [C&k ZABREZ T H-HEMBEEDEMEY R
2 MDS BHEIZEVWTABRHHOERZHRE L= M, HOHETIE.
IMRAW T—A2R—XDELHXIE L DOLE T, Epo (—EIE G-CSF
L) #H/E5 SNz IPSS Low F/-(E INT-1 EFICEFHROER
& AML ADERIEDFBOMNTRES L *°, ZDELSIC. ThoDT—
2 TlE MDS DABEIZKT 2 ZDEOEFDEELEZEIITINATLEG
Woe COESLT—REHEAT. & NCCN ZERI(E, MDS BED
ERZHESBMOEEIC ESA DFERAZHEL. BEAEIOE VER
10~12g/dL T, 129/dL ZBARHEWNI & E LTS, BELRETRIGH
BohBGWEEIZE, NEYVODEVEOLREAERAIGEERESNT

WHMDFRRFNDERABRERRIRETH D, L. Thod
RHIE., BRICHDIFRIVRVICKELEABRT7 TA—F LS8 ah

bERITANETHD

2007 & 3 AIz. BHEBLUN~D ESA OFEMIZET % National
Coverage Determination (NCD) #' Centers for Medicare & Medicaid
Services (CMS) [Tk > TERESINT=, /AT vy aX 2 FABODHKE
THRIZIX, B NCD OEAHEEZES S UVEET SESHEREBICERY
RELOBEN TSN, LT, MDS [FHRENTREKETHYIE

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

BUHERETEIBRVWEEZESINI=0. /N EShi=- NCD OEREFE S
BaEhTUS *°, LA > T, Higid Medicare 22#9&(%. NCD IZ
KBRBREICHZY LA ESA DFEHIZCONWTEENDOVNERREESI=
FEITHO>TWL T ENTES,

SREDIELERE

MEQCEWVEREL LT, BEQEWMEFRET IIEYMFHRITIE
HEDFEALFEITOND, COEBDBEEIEICHRTHETSINSD,
XFREFTLEIBERAR (BRREQBRNBMDBEELRE) NMEE
BRGENH D,

X FIEHEZEE

DNA AFIL+S R Tz 5—FEHEEE (DMTI) THD A FILILAE
D AzaC & decitabine (5-aza-2'-deoxycytidine) [£. S V% LILE
N MAHRICENT, BOREGIED) RV EZETSE., —HOEETIE
SEHMZERESEDIIENTRINTINDS @12, FRTO IPSS J R
VEOESE (191 4.
AzaC #LEE L= Il #HERERICE LT, AzaC D 60%IZIMiKFHE
% (CR 7%. ZnE%h [PR] 16%. MAZMHE 37%) H&Hbhi-
DIzxt L, XF|FEFHTIIORZMRE (F%GL) A 5%ITHLH
5NHTHo1= ', AzaC B TIE., IHEEH LT AML ~DER1{E
FLERTETCOHBOGTRENEEICERLT: (21 A vs 13 %
A ; P=0.007) , #ZBDERHMNS AzaC DFREEZ(TE-EETIIEL
BBENALON-Z MDD, COXEFIIFHREDHGAMLERT
LI ENFEEEINT-, FDE. Siverman®™ 55, ') X4 MDS &
&t 306 fHlExH & Lz AzaC IZEET % 3 DOMRICET 2EHNHLH
KSnhiz ®°, FFOETEEZEHIRRBEEOWThhEZT-EEE
HAANT-COBFTIZE VT, TLEREL AzaC EE5HID 10~17%IZ
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Hoh, BREREFENTH o1z, 23~36%DEFICMBEFZHNHEN
BNz, BEHMD 90%M 6 BV ILETICTHLN., RPIDENET
DY A I ILBDORRIEFE 3L IILTH>1= 2, BELIE. &URY
MDS B&ETIE AzaC IC&K Y EEBEREBRRHUINR T 1 v bHFOND L
#wL-. YRS MDS ## (IPSS INT-1 A% 5%, INT-2 A% 41%.

High J X2 H 47% ; 358 fl) ZxRELEZE Il 55 LILRERT
(. OS IZDW\T AzaC WEEFDAEE (EELCEEEFIEXIFER
%) FUBNhTWDIENTRSNE ®, AzaC [IREDBREEE LN
TEHFYPHPREZFEEICERSE (245 5 A vs 15 1 A ; HR,

0.58 ; 95%Cl, 0.43~0.77 ; P=0.0001) . #D-HE ) AT BETD
AzaC DFERANZHEIN TS,

ETHRELIILER/E ) R 0O MDS BEDAEIZIE. AzaC BiEEE
BIRETHD, A#F|E MDS BEDREZ#EILE LT FDA ITK YUK
BIhTHEY., —BMIZ, 7 BEIZHT=5 75mgm’ /BN R T#x5 % 28
HRERCT&IE 6 Y14 VI RET D, COBRBEI—RFIERNIVLEIZL
2BELHNIE. FVBABMNGBARAEETOD DOHEARE (bridging
therapy) &35 L ELAEETHD BIZIE. HCT DORIIZEFEF D FEK
BEDETHABELRESE) . AzaC EEDE BT MGAMIIHIINT
WEWLD, RTDEINEFoNTHDLE AzaC Z#ET S EITK Y,
BROENRET LI EN—FDOT—EINDOREINTLS, £ Il 1
S LIEREBRTHD AZA-001 HERD ZREEH TIX. AzaC FEEDHE
RIckY, BHATI)—DELIBAENTRTOEMBFDSE 48%
[CEH oM 2, RYVDEDIEIENFIDOKRET 6 44 ILETIZHEDL
nE=L00, BREDRISETIETICELEABRY A VLI, XS
BOEMFITRE 12 Y14 LThH-1= »°, ZORBETIX. RIDE
L REDEMETOYA I IILEOTRIEEX 3~35 AV IILT, &

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

SEIZIZTRDEDINSPRE 8 4 )L (EEHE : 0~27 Y14 I )L)
DEMEENTHNT 2,

AzaC @ 5 BREIRZ S a1—ILERAWVWSREBEEN. RTRER (5-2-2
R7Ta—)b: 75Smg/mBOKR THE % 5 BRE#GERIC 2 BRKE.

FM% 75mg/mYB M 2 BRE%ZE5% 28 B8 ; $L U5 BRSSP a1—
JU:75mg/m?B. ET. 5 BEDKkS5% 28 BEICRE) » LHIRN
#5/A (7smg/m¥B. 5 BEO&%S5% 28 BEICRE) ®° OMAIZD
WTHRESNT=, SHREIL YA VIZKAEDIEIE. KBTS 7
ARRSRATCa—ILOEFNERBETH > 1=h *"*% AzaC I2& D
SEFHROERE 7 BRR T P2 —ILTOHEH T,

BHEID-HAREETSHLIOADTEESEINS decitabine 1. &Y X
7 MDS BEDAREL LTHELGHERZRLTWS, COEELIAY
. —RRICEEDEWNVAETHONLIBENI—2FRT-H. [
EOREWEEE] EAGINTWNDS, HDOE | R TIE. % 30%
NDEETHRERZNEDINA DN 2, 2FDEIE(E 49% T, IPSS
A7 T High YRV LEFESN-EETOEMNENEIL 64%THY.
0B DIERIEL AzaC DHEBRIER LR TH o 1z ®>*,

Decitabine (15mg/m* % 8 BffEIC 3 BN ITTHE [TH4bDb
45mg/m?/B] . && 10 Y4 Y )LET 6 BREIC 3 BEBKRS) OF
NS FLMEHRTIER. REES L UHEFEME MDS OBAEE (170
1 ; IPSS INT-1 [30.5%] . INT-2 [43.5%] . High [26%] 'J X%)
ERRICKBHEEEDOLEEEITL. INT-2 KU High U XIEIZEN
TEVLENEIE. ERPFEOER. AML ~NDER{LFE TOHBOEER.
SEHFEOERFR LT %, Decitabine [C&%5£%E% (CR+PR) |
Bl 17% (EMHAMFRIEE 10 n» A) T, 51T 13%DEEHINMK
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FHREE T LIz, AML ~DERIEE (X DHEEIL, decitabine %
EEHEIYLZHERZIEEDAN 168 EFah o=, REBH IV
decitabine #X# L1z 3 DD I HHHABOFERICE D E **, decitabine
X MDS BEFEDAEZEILE LTFDAIZKYERESINT-,

COLOAVERW-ROE I BS 0F LLRBRTIX, sAGEEZE
[ICTREED 60 MU EDE ' XY (IPSS INT-1. 7% ; INT-2, 55% ;
High J X% . 38%) MDS #£%& (233 |, hR{fE 70 m&. &FE 60~90
%) & E LT, decitabine & X% (BSC) Mt ht= 5
PFS MO R{BE (XX E E LR T decitabine HTHEICHEL (6.6
A H vs 3 7 A ; HR, 0.68; 95%Cl, 0.52~0.88 ; P=0.004) . 1
HTOH AML ~DER{t 1) X9 A decitabine IZ& YIET L= (22% vs
33% ; P=0.036) , LA L. decitabine &X¥FEEEIC, TEI VR
RAEDOS (10 7B vs85 1 A).EAML EFHAMPRIE (8.8 5
B vs 6.1 n8) [CODWTHEZ[F AN o= *3, Decitabine BETIZL,
13% D HEHEIZ CR, 6%IZ PRABHBN, 51T 15%IZMEFHHE
NEO LN, IHFEEHTIL, 2%DEHICMBEFHRENA DT
(MBEFREMIEEM o1=) . Decitabine I&. ZEFES L U S AAE
[TDOVTHEEHREIZES QOL (EORTC QOL Questionnaire C30 [
K BHTE) DHELRELBEENA DN,

2007 . Kantarjian 5 **® [ZREDEAE decitabine 5L A VU #H
W=E! XY MDS £F 115 flICE I+ M EDEHT—FZHRERLT:
M3 BEF, RTRELHRANZEEDOMEMAESL. decitabine @ 3 D
DEERT21—ILD535 1 DFFHY 7 3—XZ2tz, LYRHDAE
BICKYERDOHENHONTz, &KL LT, 80 ffl (70%) [ZHZZHM
H i, 40 HIA CR. 40 A PR THo1-, ERHMOPRIEL 20
HB. EFEHPEOPRIEE 22 n ATHH>T=z, MDS F/zI&X CMML &

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

95 xR E LIBID T & LILEABRIZH LV T, decitabine @ 3 DM
BEX5 T 1—)L (20mg/m¥B - #:E -5 B, 20mg/m?B - BT -
5 BRf. 10mg/m* 8 - #:% - 10 BRE) A& SIhiz *, 5 BREOFHR
REEHAREEFIT SNz, COBD CR EIE(E 39% TH>-DIT*
L. 5 BEKRTHREHTIE 21%. 10 HEFHIEH T 24% TH 1= (P
<0.05) , NAETHREIT HIEMAE decitabine [CKBREBEREL DAY
DFHEMNREITHON TS,

WL OO DEABRMAEICH VT, FFE HCT (BEEBIRMATLE L 2 A
Y EFBHINE [RIC] LA VOEAEER) 81D A FILILBEEEIC
L HMBEREDRIMNTHMINATIND %, ZOLIBHEICK
Y, AFIVEEEZEEIBEOEALRZEEICT L TEEARELZRERE
ETHY. FTE HCT ~AOOLERBLELTHERATELZENATESN
fzo SND 2 DOARBHEELET D5 07 LMEABRIAREEITHTH
% (clinicaltrials.gov NCT01812252) |

AzaC & decitabine DAMMEIIREBETHLIEEZ DN DD, HIIROD &
512, BT INERBRICEVWTHBREDLRT AzaCRE5#DE IRV E
FICEGFHRORELA DN ML, MAMTMRERBRT 4,1/ ER
TLBFETIEH., COLESRRTIE AzaC DEENLFEANTEIN S,
CR. PR, MAFMHEDLTIELELNGIMEE L, AL AML A~
DEREAAH LN DIGEE GFICRBMMBRE DO FIEIEL [HEHE] LAE
MREWHTOLBEDSUENALNDIEE) . A FILELAEZFEIZKL LEE
DARMZEH o= EEZEKRLTWAAREENH D, ABRTRIIEH
Mg 5E THHEIEI—XAHIL. decitabine Tldk 4 3—X, AzaC Tld 6
O—REFTRETH D, RIRD K12, A FIVLEEED EEH %5 1AM
FBAMEICEE>THELT. AVEUYRBFAELAL, & NCCN HA
RFSA4 URERIIEMMIZ, FIHLAAHLNTVSEESLUEELAL

MS-28


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

National

Comprehensive ~ NCCN Guidelines Version 2.2018 AL K54 %S
NCCN gancer E‘ﬁ;ﬁgﬁ‘zﬁﬁﬁ g_f
etwork® £

NEWNERITBRERTIRNETHIEZTA TS, EELSHLNDIE
B, BEEBICRSHEZHRBEIANETHD,

KEDT—ARIZEY DMTI A FILELEEETEINEGONI-EBEICH
(15 EARBOHRE L AML ADERIEDFHDPNRENA TSI EM D,

NLDEFNELELGTDHELGBEEERIG. 1) IPSS INT-2 F(&
High JX%2 ., £ L<IX 2) IPSS-R Intermediate, High E7=[& Very
High ) 29 T, UTOEREDWNThHZH-TEETHS :

o BAOILBEDHEGH L NEE

o [Ef& HCT M#IG &S B FTREMED H A M. HCT DEENFEEINLE
H BAE, FEBZISHICHEVSIEILENDHDEA.
performance status DREZET HIHEA. FF—ZR DT BEND
BIBA) o COXEITRRTIE, AFZ HCT ADOLGEBREELT
FRTZZLELTAETHD,

o ESA FHIIRZMFFEETEUIHFTETLAL (FLEIhoDE
[CEELR) BFE

EWZHIRIGAEITE & B REHNHI T2
WAMATRESIE2EEEUNOABEREDEVER (EWPFEHRG
BEiE) & LT, ATG, Y7 RRKRYUEIUVLFT) FI ELEITSL
nNaM, ChlEdRT, FINBABIUVE I BHARICEVWTHIEE
DEENRO SN TS 3209274

WS OMDARIZHE VT, ATG BEE|FE(FX ATGHI U ORKRY VIZk
5 EEIRE 222 A, HLA-DR15 &, BHERE. &SN
ICE®E. EYVRIBLUPNH /O—> V125 E 489 5 MDS &
ETRVADTHDSIZENREINATINS, 7 ATG BHE|, U AORK
) UBEEIEITEEOHRAICK 2RENMGFIEEEZ(TI2EE 129 o
RFTEREN NH OMEBICK>TEHIATNS ', ZOHETIE.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

60 MLULT M D IPSS INT-1 MEZE. E£=IE NIH DLIBTIOEE (Hl 21X,
FEs. MmN, HBEICLY HLA-DR15S DIKEE) [CKYSWNEYDTEE
MERFRENE-BECEWT, ERALEPISOHENTO L= 1%,

AA DBETIEIT ATG DAMNIHF ATG K UESEAST LN & A
SMIZENTNDA 76, MDS BHEIZELT 2 20 ATG HEIDBFMME
FHBRLIE-T—2EIELSNTINS, MDS #£#& (35 4l. [REME RA) %
X E LI LLBR/NMREDSE 1| AR TIE. U< ATG &£oHF ATG
DELBY, REAMENDENTHS I ENREIN 77, —EDOHER
TlE, AA BRICEWVNT., EELARETHY EEZTROREERINEN
CEERLEBREMGET—2ICEDE, 90RKRYY A DRDYIC
290 LRERLTLNG 278279,

REDHE T, STATIZEEZ L DMBEEME T U /8y O—2hid
D MDS BE (LGL AL WLMHlZED) (5%) TRERH L. HLA-
DR15 514, BEEMR. FHERKEDICEEST 5 ENTREINT 1%,

COMRBEaR— MIBITH. REMGEEEZ(1T1- STAT3EEZ
#5 MDS & L LB VWEBFOLE TIX, £EFEHMICEEBELA,
NoDOmENSIE, STAT3ZEZ L DMBEESMET UKo —2
M., REINFHEEICHTIRIEENSLMED MDS EETH LN HD
SRV, HRT58CREEHEEEZHRL CO SN TES
;h'é 102o

LFYRIF () FT4a4 F7F+89) (&, LLEMIE) XY D MDS &
ETHEDLGRERGETHD B, delGq)x AT HEETIL. HRH
ERLUEHEENFICHBTH o 1= 22208 del(5q)2HT S (tho#ka
BEFEMEEOAEEMHLAGL) FOEK@BMEKFHEDOEN MDS £3F
(148 ) ZxfF&Lf-LF U KSF (10mg/H® 21 BHREKE%® 4 &
B|. £zl 10mg 2FEHKRE) OZHEHRHERE | BEHERTE. LY
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FIRIZCEAMBFMENHNRCNT (ENFETOHBOFTRIE 4.6
B FEEE : 1~49 B)  REREGHT S ENRIEShiz °, FRMBRE
miKFHOEHE (24 BEFIZHE) A 67%DEETHLN., IPSS
Low/INT-1 ) X9 8 (120 ff]) TlX 69% TH 1= 2, MMEEGFEN
ERTETMETRERES] 85 HID S5 5 62 il (73%) TEH DN, 45% THl
faBEEENEEETUN B O, RLZE{ HAONTI-grade 3F=E4D
FEZRIE. BRG] GFhBREL 55%. M/MRED 44%) TETH
Y. BETEHOREEZ LIELIEBEEL LTz, LA > T, $HICEHEERE
E (BEHZEABTRON-0) BETIE. LFTUFS FZHANVSEE. &
SR COBKBFREICE=2) VI TDLENHD, LTUEKRI K
(X, del5q)xHT 5 (HOMECEMEEOEREEIMbHAL) IPSS
Low/INT-1 J R4 @ MDS BF(ZHE T 2HMMKEFEAMICHT 5AEE
Wit & LT, FDAIZKYRBEEIN TS,

% 1 85 U8 LLLLEERER T, del(50)FF 9 5 FRMBKEMIKFEMN D
LEEREE ) R 9 (IPSS Low &V INT-1 1) XY) O MDS % (205
ffl) ZxEELT. TS5EKRELFY K F (Bmg/BZ% 28 HiEF /-
(X 10mg/B % 21 BfE. 28 BE) OAEMENLE Shfz P, FEITY
FRA4 > bIE 26 Bl EICh-dFmEkEmkEFEEDEE (RBC-
transfusion independence : RBC-TI) & &f, RBC-TI ##E/RL-EH
DEIEIFETSERELRTLFY FS K (5mg F£1zIE 10mg) D5
*2T-BETHEIZEMN ST (37% [5mg] vs 57% [10mg] vs
2% ; FoERBELOHETLS Y FS FEHT P<0.0001) , LT
FX FIC&kY RBC-TI ZEK LI-EETIL, FMEREEHIEROHIZER
Hon, ERFETCOHBMOFREZLFY K2 K 5mg #& 10mg #T
ThEh 42 8L 43 BTH-1- %, MEEGEFHEDEIRIX. 75
vREE (0%) LEERTLFY KIS K 5mg & (23% ; P=0.0299) &
& U 10mg B (57% ; P<0.0001) THEIZEM STz, CREIGIELT

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

1) K2 K 5mg # T 12%. 10mg B T 35% T&H D71z, 2 FHRAETOD
AML BRibDHETERE) X JI1E. LF U KX K 5mg . 10mg &, 735
THRBETENREN 17% (95%CI, 8.7~33.3) ,12.6% (95%CI, 5.4~
27.7) . 16.7% (95%Cl, 8.3~32.0) THo1=, 4 EHEATOHEMET
[X. ENEFh 35% (95%CIl, 21.4~54.6) . 31% (95%Cl, 18.1~
48.8) . 43.3% (95%CI, 27.6~63.1) FTLH L, LFTYKIF
5mg #. 10mg #. TS EAREOETIE OS OFREIZHITFZHNEE
EFxHFONEM>T=D (FNEFNI5E, 40F, 29%) . RBC-TI %
ERL-BEFOEFHROFRIE (5.7 £ ; 95%Cl, 3.2~KFE) [,
FEEBF (2.7 &F ; 5%Cl, 2.0~4.7) EHERTHEIZEEL-, &
ZL{ H btz grade 3 Tzl 4 DEEFBRITEHIMG & FENaRIk Mz
i (DVT) TH-o1=, Grade 3 E£1=I1E 4 OFhEkFIE. LF) K2
F5mg #. 10mg &, TS ERET. TNEN 77%. 75%. 16%DE
FITREL, WMMRBLIEZENRETN 37%. 38%. 2%ITRE LT,
Grade 3 F/z[X 4D DVTI&L, LF Y K2 F 10mg #T 36, T5tR
BT LBIICHRE LT 2%

=IO DB T, FRMEKEMKFEN D IPSS Low/INT-1 JRX I D
del(50)% > MDS EEEZXEELT, LFYEKIF (L 2 20F
BRT—2ITEDC 295 fl) LERE (ZHRBOEHZINSINELIZKA
BEEDT—RIZEDILC 125 4) DERRBEMEEE SNz 2, EHEER
DFRABEBHICIE, FMBREMOBKFL— FEE, ESA B EIZEKD
BSC BMfThNh Tz, 2 ERHETHD AML ~ADERIED BIBEISIZLF Y
FX FafR—FT 7%, EBEIR—FT 12%ThHY. 5 FHEATOD
AML ~DREBEIGFXZENTH 23% & 20%THY . WThOETEH
AML ~DE L ETHOHRID P REIHERFATRETH >, LTV
FI R, BEEBTEZEERTOVTNICENTE, AML ~DER

EDFELGRAFTIEGMN >, 2 F OS E&IF. LFJ K KT 90%.
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BMAEIAR— T 74%THY. 5SEOSEEGIEENETN 54% & 40.5%
THY. OSOHhRIEFEFNEFN52F L 38FETH-1= (P=0.755)

28 Cox LEINY—RFETILEZRW-SEEHT (ERAZUYET)

[2&kBDE, BABRLLURTLFY FEFIZREYRIDEELETE
DEENEOH 5N (HR. 0597 ; 95%Cl. 0.399~0.894 ; P=
0.012) , ETCYRVETEDEENZRO oN-MDHILRAFIX., L.
ANEJOEVEE. MMESETH . LT, ECURIDL
SICEAEL TV HIAFE. Bis FAORANKENTELZETH

o 1= 28,

del(5q)D %Ly Low F (& INT-1 1J XY MDS DO FrmEk#mmikFHEEE
(214 f)) #=xHRELEFENRREBETLF Y FI FEENREF S 2
ZTORERIZELD E. delGg)BHLNIEWNEEFED 26% (214 il 56
5) ArhiiE 4.8 BREIDZERIC TIIELE, T IEPRIET 41 8RS
[Zh=YUEHLE=, TI ERFIICBITAIANESIOEV EREDHRIEIL
3.2g/dL (#iFH : 1.0~9.8g/dL) T#H>T=, 50% LI EDHMAHEHEDIE
TA. 5123746 (17%) OEFETREROH L. 2RO IMBFEHREER
X 43% L% oT, REZEL< H Tz grade 3 Ff=IL 4 DEEFEERIL.
R EREA (30%) &IM/MMRED (25%) TH-o 1=,

del(5q)M#x LN IPSS Low E =& INT-1 1) R4 MDS O 7R Bk i m ik 7714
BE 239 flexdRE LE-E Il HERHKREGERT. LFTJFI RITKD
ABEORBINRF SN %, LT RS FIREE (160 4) E75&
RIFSEE (79 ) LLEE LT RBC-TI DEREEMNE L (26.9% vs
2.5% ; P<0.001) . FirdiM D P R{EF 31 BRI TH>T= (95%CI.

20.7~59.1 @) . 8 EMEHBATHEHRI A TIIX. LFTUFIFHET
X 27%ITHNI=DIZH L. TS5ERETIE 25%TH-= (PL
0.001) , £A& LT, 90%NDEET 16 BLURNITEBDIRLALNT-,
4 B FOREFRMERBIMDF VM. LT FS FIREHED 22%T

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

HoN=DIZ L, TS ERBETEIRDEHAONALEL T, AEICH
ELEREORERITET 25%THo=H. BHEINFIOREREL
FTU RS FREHEOALNEN Oz, LT RS FERERE TS RE
L83 B L. grade 3 F=(E 4 DIFFEKBLDORERIIZFA T L
61.9%¢& 12.7%THY. M/MREBLVDOEIGIEZENZEN 35.6%& 3.8%
THo1= *°, del(5q)f&tEd MDS EFICxT DL KIS FEL U
DEFOENEZRALNIZT B0, &Y RHOBKABR CHREET
SHEAHY. HIZLFY FE FITHT IRIENESNT- MDS EED
YITTL—TORMERALHICTEILICRYBOVHENH D, H
NCCN 4 FS 4 VRERIE. RUDABRTREMICHT ZREMNEFDL
nighot=, EREZESBEMEET S del(5q)fZM%ED MDS BHEITx L
TlE. LTV RS REEETDHLS5HET S,

ESA S84 T delGo)EENIE R EEERNRELI-E Il S U4
LAEEETIX, L) FS FEAF (1omg/B# 21 BRE. 28 BHE) &.
L+ KX F#% rHu Epo (60,000 U5E) &HFRALEBEHEENLLRESN
f= . 4 YA VI OABRBRICFOKRAORIENAH5NE=DIF. ThF
h 23.1% (95%CI, 13.5~35.2) & 39.4% (95%Cl, 27.6~52.2; P
=0.044) THo1=. 2D RBC-TI IZDWWTIEMERBIZ#HETEM L E
[TAHLNIEM-T= (13.8% vs 24.2% ; P=0.13) , LA L. EEDF
mEkEMKFEERE (8 BREIT 4 BUFEBASFMBKMMEZITSE
BEER) #BRALEY IV IL—T@EHFTIE, rHu Epo #EML1=15
BICHEFNICHELRENZEOONDZELD (47% vs 16% ; P=
0.04) . L+ FX FIZk > T MDS MFRMEKATERMALD Epo IZx3 %
BFMAEET SRR SN D
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RN ARERE & ' WPSS Intermediate) T, EfE HCT $ZE L T&LLY, BRI

BMATEREELE LTI, AEREOSVEALEREL HCT BNEITFS
N33, o7 TO—FITRAKEOEHARBELE Z AR
NHEM, LOVAVICEELLAHELETD) RVEXREHE->TL
5, HFEBREF. COKOILBBEIBERHEBRT CTEREINLIANETH
HEWHRET DB, LLERERTIK, MDS [THEWWTHIAD@AOILEEEL O
AV (AFILVEDY, YAFEY, TILFTE A topotecan & N—
REFTBLIALEE) MTEBRMEIITRSAGEN 122,

#1T MDS BEOEHEMATERMIETIL. SEDSHIMEMNEL %,
ZCOBEELIDAVICEKDBALREREEZTEEZFITEVTIESES
BEDETEEMPHOEREL-5T ., TOH. ETHHOD MDS &
EOREIZEWNT, TMH4ER (resistant-type) | AML DBEICERASL
SIERREES IV COMMEZRE T L2 EANORELP LI TILNS,
ZEIMMERHE LRI T IREETPOBRRKRARIE. ChETEHEM
IEER 2920 LEEMLHER P OmMANBRESA TS, EET
Hb,

—EDFEIENT- MDS BE. HICE RV BETIE, HLA #BERIEE
ILESEMBZE FF—m5DRE HCT NEFLIVAERETH S 2%,
hIZIEE, BEBLUV RC LSAVOmANEEN S, AzaC.,

decitabine F- XD ABEEEZBEETOOLHTAEL LTHNTY
KL CNLDEHFIL. FFr—Z2HERLTVSEEZICELNT HCT ZE
LbEHEMTRHVTEHEGLLEL, RVOBERICRIABERINF LN,

ZFORICERZELE-BETIEK, 2 AEOBEEE FF—1) U/
HEZAVREAN—XDBEEZZEELTL LU, EEQMBKED
S —EDRRSN-EY XY MDS & (IPSS INT-1, IPSS-R &
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BERBAREICEOTERITANDIREN, £S5 THELNENVS RIS
DWNTIE, FEAARMICHEI I ATV >, Z0& 5 4REEICR
WY 518, LEREBRFBBRVIBDETH D,

RIS BE7 IO—F

B XS (IPSS Low, Intermediate-1; IPSS-R Very Low,
Low, Intermediate ; WPSS Very Low, Low, Intermediate)
DBREFICHT HaEE

FRRRMICH R MKV £ - (L BEHPDOFKIEMAALNLE) XTI D
BEENRE LISABRBIRICONT, & NCCN A4 K54 VEERIT.
CDESIBEFBEVNCOMDTIL—TICEBRLT 5 L EH#ET 5,
delGa)DAHEET HH. THICMA THOMBERFEMERE (7 FLEE
AEKEECLDIERL) = 1 2T 5. ERZESEOOBEF. LY
FIEFDOEEEZTHRETH D, 70T LLBERARIZENT, 20
KOGEBIZEVTLTY FI FIERHZRLTHSZ &L QOL DEL
BNBET B EATREINTND %, ZOFEEDOLTY FS FO#E
RE(E. 10mg/B. 21 BFH. 28 BEF-IXEA 28 HETH Y. H5H
/D 2~4 H ARITEENRZFMI NETH D, BRERMICEELRIFH
BREUR D £ = X M/MREBD DA N SBE T, FENBLETHY.
L7 FE FORERAFELEFLEOVTAMNEERT ILEICELN
SAREMN H D, KITERLI: delbg)x BT HEEFERRELIzZLTY
N FOE I #EEER T, FPEREUEME (<500/pL) Ff=(Fmm/MrEUE
fE (<25,000/pL) DHBEEITRSN SN TV *2, del5a)EHF T AR E
SEMOBEFIZE T HRERIREOAEEME L LT, sEpo {EAY 500mU/mL
LTOREFZEXRE LTz ESA OAEIESLGEENHDH, LT K FIC
XY DRIEDAHDNEMEE. TDXK D GEEBDBEERET del(59)D
HWEEICHTHLDEANSIRETH D,
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del(5q)h' 7 < HDMMBEERFZHIEEN 1 BLUANTEREZESEAMESR
T H5EEE. sEpo {EICEDNTHET S, 500mU/mL LLFDEFIZIE.
ESA (rHu Epo £¥1zIEFIANKRIF ) BEIE-IL ESA+G-CSF D #f
RICKDBEETOINETHD (BETINIVIALD TEET SEM
DB/ FEK F 1 2 BODEE) =5R) . RIRKFHKEEDN 15%%K
@M D sEpo fEAY 500mU/mL LT CHIRERZMICEELBEEIL,
BMEHE®D Epo %5952 &T. RIGABONDTEEMENH D
107303304 A B 7; Epo MAEIE 40,000~60,000 EAIDE 1~2 BDE
THRETHD, FILNKRIF U ald, 150~300ug % 2 BAMIC 1 BEE
THRETHREITRETHD, FOBRRORIGIE—HRIZAEREBEIS 6
~8 BRI H b B >3 EhAEA K YERAETHNIE. &£
YRRGRIEDFoNSAEEMELH S, LiRD Epo DEEAEE., &
BORIGHENLERMEELEZONIBEHEMDOBEICVELHAS L
HRT, E5MIZEL, LML, BRETREA#ONTIZEEIF. &
INENEFTREZHAASI LI HERINS, X TIEERFEITE
2~3EIDEENZHIA TS,

Epo FHIEANUWARRIFUDOHEESZMHIRT DT, SKBEZDLVTH
BRI DIDBEAHD., ChoDEHEFTTIEIRIGALZ LGS X, G-CSF
DEMEEEITRETHD., G-CSF (BLUFEEILS 5D GM-CSF)

EHATNIE, FRMBREEFMEOEREINBIEINEZ I END, HEHN
HAMBKEEREFRANFEON, FORREEENELLLEFT S
LERLEIETURDH D 207, BT OBRREFHROBEN
15%LLE (A2 sEpo {EAS 500mU/mL LLF) DEFEHIZE VT, Epo
FREFNWARRIF UERTIEFEEICEL > -E5hE|EH G-CSF H#+H
TTREELLERTZIEMD 22 ZD&SLEETIEIREERN
H#IZBAIZIENS,
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FMIRRICHT HHERERADEDHIZIE. RYOFHERBLOH--EE
TIEFFERHZEELT IEEDE. RVNFPEHKBFLOLGEI - T-EH
TIXFRER I ZE 2 BT HEEDLLBEHMERED G-CSFARETH D,
FD=®HIZF., FHL T 1~2ugkg O G-CSF ZEHF=I15E 1~2 [H
DEETRT/RET S 220 | — M HRMERO RIGIEAED 6~8
BLAICELS, COHBMAICRENHSNEWNGE., BAEFRNE
I LIS Z2P LT RETH D, BEFRYIDEE. RKETBFEEE
T 2N, HIAVWEIBRZAHLIBEITEEEITINETHD. Ch
LNEBEETIEH. BRABRFLEIZIFEZLERKETHD, B5HIOD
sEpo fEH L VBEDFRMBREME I EIZE D UVT Epo+G-CSF ~D
FOIBRRORIEZEZFRT L. ZEEOERINE-FAETILIRAKS
nTL 3 3% (A sEpo fEAS 500mU/ML 2B % 2 EEEMTIL.

ARENZ K BFMBRRIGENFEEIZIENS ENLD, ZOYA FAAY
BEISHREINLGL,

3 AAURAIZRIENAFONEVNEEFIIRIEANHEX LIZEFTIE,
LF RS F%& ESA EHFALTKL (—E8IE G-CSF £4tH) . 4 »
AR TRENADNGEWNGE., REIMGIEE (ATG BiFEET Y
AXRARYEDHA) NEMDTIRERELATNEE (X, REIMFIEE
EET D, EVRY MDS B2ED S bRBIMHEENRD K LE &
HAHBREIL. 1) 60 MUTTEHTOFHKRINEN 5% UTDEE. 2)
BRI ESE. 3) PNH /7 O0—BHDEEET-(X 4) STAT-3 &
EOMBREEHETHRID— %83 5EETHD.

RIEDATREEMNEWNE TR SN - BEF - XRENGEETRIENE
SNEMo=EBHFIZR L TIL, AzaC. decitabine F£1=(ZL 7+ FS K
(LK BABABEZEETARETHS, IPSS Low £1=(X INT-1 TERZEHES
B#A L. Epo ITHTIRIEHNEFELSNLBVNEFRSINNERIZK
LMot MDS B&ZXRE LI-AIARMGE 1| HEERTIL.
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AzaC DAEBMEMNB NI EATEINT 3, FhBkED & & U mm/MRE
PHREBTBZRTH 2D (ENTIEED 47%E 19%) . CNHDE
HF—BETH-o =, MOIEMEBHITEETH o=, AzaC BETHR
BRICEIT53BED 60% TEMTH 1=, A FILILBEEEFIZLFY
FX RAESODEEICIK., hOBEEEDH DEFIOEKABR~ADSMN,
FIERE HCT 2ZBITRETHD ([ FUXIDEEIZHT E5%F
Z =5R)

sEpo fEAY 500mU/mL Z#E A H2BMEE TIE. REMNHEED K LE
SEBBDESHERALMNITEODFFMEITOINRETTH D, REN
A9 % non-responder [Z1&. AzaC F 7=[d decitabine IZ& %78
BHIERRABR~ADEMEEET 5., RENFEEIINT HREHIEARF
TE7%LY sEpo fEAY 500mU/ML ## X 5 EBE(ZIL. AzaC. decitabine
FRELFTU R RICKDBREZREINETHD. ChoDEEIC
%9 % non-responder Z(&. ERREAEBR~NDSME(LEFE HCT 2EE
THIENTES,

EREFESBmMALL., TOMOBKRMICEZLMEREY $FICER
MICEEQI/NMRED) HHLINERTPOFHKREENTBEDOEEIZIE.
AzaC. decitabine, ®EIHIEE (RIENBONIEELASTIVES)
3 LLIEEERABADESMEBEIRETHD, BELZROLIINRIE
NEoNGWNEE., EEOLEKBELNHL—EDIE!) XY MDS £F
(IPSS INT-1. IPSS-R # & U WPSS Intermediate D E &) TIIRFE
HCT #ZEBT 52 ENTES, TDOLSHEETIL, TPO FEIELE
BLTKL 230 KL KS 4 & MDS BEDARBEORMEHZRT
LDTHHAN., BELIDAVHBOERRELEHICOVTIX, KE
DEEICHLTRELGE=2) I ETV., BEOFEEEETDHC
ERBEETHDHEVNSAFEDLLELY,
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&' X% (IPSS Intermediate-2, High ;IPSS-R Intermediate,
High, Very High ; WPSS High, Very High) OB&EICHT 54
4

=RV DBRBICHT HAaREE., RAGEERE (Fl. RE HCT. F
LR AMEERE) DB EGY 32N ENE-TELG D, CDR
EICEET HERRIFEE LTIE, BEDEHR. performance status.
FELGHEENGL, DEGIIRE, BEOFREL. BULFF—8
FUNEEDEELGENFETFOND, BELITBIBZIT>TH LD,
BRI KEFTF TERPOFREZRL S E LD, 2GE
;A (bridging therapy) #1152 &3 TE S, AEDIEHICNT HE
EOBAANNFZLLEFICERETALENH D, TIATH, IRTOESE
[CXFREZTITOINETHD,

B L EEE

[T FEE AR R o HE

BEOHBEIENHSEETIE, HLABESREBREE HLA BEEmME KT
—%EETHENTES, HA BEIEMZE FF—TORESL. HLA
BEREKF—DESERBEDKEETHRESIATLS, BHME
f=I& HLA $@EEME FF—TOEFEN/EZTETEY . §% HCT &
ZLDBEFITE > TEITABREGERBRD 1 DEH>TLS, LEME
EDOEFICEEAECORUENRASINLION—BHTHLIN. &
HEFICIXRICHA—BHLEKE LTS Y,

MDS BEICHTSH HCT DOFFEAL BEDERICET HABAEHDIRE
BT A1, HAHMET60FLUTD MDS BEIZHTSH HLAES
FREIZ & D HCT ORFED IMRAW/IPSS T—4 ANA— X DEAE MDS &
EDOT—R LB ENT- 32, Markov QRIS ZAVRITIZE Y.
IPSS INT-2 8K U High ) RO D 60 MU TOEETIE., ZHEI <IC
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(HLA BERIEAN D) BEEZZ T EGICRGIRLEEN 21— A,
IPSS Low ') R BBE TIX MDS MEEE T HCT AZESIh-BAED
MIENRBTH o1z, INT-1 YRV BEDEZTIE. HCT AEEL =15
ERTOOLTHIEBERELAA#SN, LIzA>TEARIZ (B2 XL/ ik
HAOIFRERICIELT) REZITOIRETHS *%. HIBRARNUHAR
Tl&. WHO 2585 &K U WPSS H'EFE HCT # 2 T - B & DERIRICRIF

FENRF SN 1, T—2ICkBE. BURIDEHE (WPSS
AP RXATIZ& D) TIEFETE HCT RICEIFLGHERNFE LN, 5 F OS
E&(X 80% TH-of=o WPSS ROAF7NDLERIZHLY, HCT %D 5 &4
FEIEIEHIET L. 65% (Intermediate) . 40% (High) . 15% (Very
High) &7go71= ',

2 DOBARE M ERDHFOAFHLEL—2 3| P h B ohiH
HIZx9 5 RIC [CEEFT AT —RICEDC &, BINEDELHET—HREIC
BEOEREEBEDRREICEK>TRESIND, 55~65 BULDESH,
BMNTHEHFOBHEFED 10%RFEDHZEICIE. —RHMICRIC %2
(FTUW =, FERENEMESE. HCT BIDESREE (debulking) &%
50N — B THo =, LBENEFEDEREICIE. EHOFEKEE
[Chdhbhod . KEBRETHVEZTS>ENZREEN =, BED
BYERERTHERATAIREDL DA VICEDNT, BLDHBEEM
ENLRET7 ITA—FADEEFERT D LICHD, HAHAXMLE
—TWW L DO DO— IR R S Nz 3,

MDS DEEEETREE HCT ZRWVWSZEICET ST —2IER SN T
WBH, ERETTEEEZEELTELES RV EAAERL, LRE
ENTWS, BHIERIEMATLEZ AV -FEBBEORARMREIC
BT, EMmMBES (AML, MDS. 1€ v/ \EAMmE. J o/\E.
ZRMEBHIE) 2HI S 60~75 MDEE 372 HlICEVWTEREIER
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RETE, 0S H&L U PFS L ORICEIEMNREH 5NN EAURSE
ntz 3, CORRTH/ONERBRL. BEORE HCT OBHMEES
BT HERELLT, EMOATREEL ., HHESIVERBEOREER
WS EEXFLTLD,

tDEABFUAETEH, RIEBIEDI=HIC RIC £Z(T55H0D MDS
BEICE T HBERERTENHESI N 3%, WThOMETELE
TEROLRIEBDONGEM -1, De novo MDS #E#H 514 5l (60~70
B) EXRELEEZEABENLEBIT T, RIC BEBMEIL. thoFBHEL
NOEEEEEE LT, IPSS Low £1zIL INT-1 D MDS £2&IZH(T5
AHERLEODBEELADBO NN D=, LML, IPSS INT-2 F£=IE
High Y X9 ® MDS & Tl&. KRGERDOAHEMENEDH Nz ¥, 75
BULOBEEFICELTE., MARRELGT 2N SITLHENIT EMER
BEhTu,

B FHEE

RATAREICER THANEMNMBD F+—Y—ADBNGNEELE
HHDFRHEROTVENHSEETIL., BRALGEAEFREDME
AITOVWTERTRETH D %, ENENE LHRFHRITFEMNT AML
ELRDEEVD, COBR FICHREFORKHARKICSMT 515
B) FI—MOBHBICEREEALGND., BEORE (TahE, B
POFHKENEDET) 2EI 5. EMMEFF—DERMBHANDEET

BN ERTHOTHLERTENITHCT DEEICHITH S,

B TLIVEE

BULGBE R F—AVWEVWEFERAGBBEEIDELCH GG XY
NDEFETIL, AzaC, decitabine F-IIEET 2EKRAB~ADSMEE
EIRETHD, AzaC OF Il S oA LLRBTHLON=T—2IC
&b&. AzaC LREDBEELEDLEETI/MIBDKELHENEE
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22 EBHLNT=H (33% vs 14% ; P=0.0003) | {FHERE D K7
WENGFEONT-BIE(F AzaC B L XIBBETREE (19% vs 18%) TH
21= #, AzaC F1=1& decitabine 1%, EFlIZxid 2 RiEZ:FET 51
HIZ, FRIETH AzaC T 6 Y4 Y JLLLE. decitabine T 4 Y4 2 JLLL
FEIBFEIRETH D, BREOARR T4y bAHONI=BETIE, »
FIEBEERICKDABRZHBFELIL L THEITRETH D, BAL
EZ2BEICTFEERLET IRV DEEZFEEXRE LT BSC & decitabine &
LB L1=5 1l FBERERDEERM 5. PFS & AML ~DER{EIZDLNTHEET
PHICAELRENTIN, TSI, HEFHNICEELETEH G,
=3 DOD., 0S BELVE AML £EHIMICERENED DN 22,

N EERZEEEES oA LMEHARTH D AZA-001 HERICRET 5 2
DDHEICHNT, Y RY MDS BEEFRFE E LT AzaC hiEEDA
&L < A > (conventional care regimen : CCR) &tb#&hf-, CCR
BIZEYMITon-EECIE, JAOFILTHEESIN=CCRD 32D
BRE BEREJV427EY, mAGIEEEZE. BSC) O3 bxbiEt)
BLOAANDNT 2% AzaC [C&k BAETIX CCR LB L T OS
MNZEL (HR, 0.58; 95% CIl, 0.43~0.77 ; P<0.001) . M&F IR
ELERLI-BEDOHAZ M o1 (49% vs 29% ; P<0.0001) %, [
CREBROBEDIE TIX. performance status ARIFEEEEE (75
BMULEER) I2H115 0S BLUBEUDHENTINATINS ¥,

f=1= L. AzaC & decitabine ZEELLE L -HERIEERE SN THELN &
[CBEITRETHA, LI=A>T. AzaC A BSC & Y EFHEDH R
ETENTWAILERLEE Il HRBROT—2ICEDE, HFER
I% decitabine &Y £ AzaC (BhF73d1—1) #BHXLTHELTLS,

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

XA

FRIARGERANBEEZET O2EE. FLEBRICHLMMOLTIEE
LE-zBE. RYGRKEOHESRENDLGTVWEETIK, +20XFHERE
ERIEIRETH D,

CE )

A NCCN #HA FSAvIE, LEa—RRELEYRIIZEDILCT—4
DL FHERERICE DS, MDS BEDERBICHAT ARFO7 JO0—
FERLIEZEDTHD, FEDOHEED MDS [ZxT HBEIZDNT
FDA M ERBEINT 5 DDEKIL, delbq)xET HEEICHT HLF
JFIF, BYRVFELEAAENEME LG S-EBEICKT S AzaC
H & U decitabine, % 5 WIZHBEIEDARICE (T 58 FL— MEE
ELTOT 753 VAVABLIUVTIAFHIVTHS, LHLE
A5, MDS BEEROKES CIFMEBDCERBBOREICADE
BENMFELLGVWI &ML, XFEELEDHIT, LROEHS LU
DOFFABREDOBRRKABR~DODSML, BELRLEBEDOS LY MDS D
EEEEOTULVD, MDS IZH T2 MIM/MREAVDEERICx S 5 Mm/MiE
EYA b A ODBRENZTFEL. AENANEED QOL ITRIFTTEE
EFRALMNCTHIEIEEERRETHD 303833 MDS D EHIC
FCOHERMTHENALNTEY . KOS K54 Ik > THEER
RERE CTORAZEL-ODREAPRRIIND LT, BLHLHHE
HIZDHEADEFRIESND,

MS-36


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

S5 Xk

1. National Cancer Institute. SEER cancer statistics review 1975-
2013: Myelodysplastic syndromes (MDS), chronic myeloproliferative
disorders (CMD), and chronic myelomonocytic leukemia (CMML).
2016. Available at:

http://seer.cancer.gov/csr/1975 2013/browse csr.php?sectionSEL=3
0&pageSEL=sect 30 intro.01.html. Accessed October 12, 2016.

2. Ma X, Does M, Raza A, Mayne ST. Myelodysplastic syndromes:
incidence and survival in the United States. Cancer 2007;109:1536-
1542. Available at: http://www.ncbi.nlm.nih.gov/pubmed/17345612.

3. Greenberg P. The myelodysplastic syndromes. In: Hoffman R,
Benz E, Shattil S, et al, eds. Hematology: Basic Principles and
Practice. 3rd ed. New York: Churchill Livingstone; 2000;1106-1129.

4. U.S. National Library of Medicine-Key MEDLINE® Indicators.
Available at: http://www.nlm.nih.gov/bsd/bsd key.html. Accessed
January 5, 2018.

5. Kaloutsi V, Kohlmeyer U, Maschek H, et al. Comparison of bone
marrow and hematologic findings in patients with human
immunodeficiency virus infection and those with myelodysplastic
syndromes and infectious diseases. Am J Clin Pathol 1994;101:123-
129. Available at: http://www.ncbi.nim.nih.gov/pubmed/8116565.

6. Valent P, Horny HP, Bennett JM, et al. Definitions and standards in
the diagnosis and treatment of the myelodysplastic syndromes:
Consensus statements and report from a working conference. Leuk
Res 2007;31:727-736. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17257673.

7. Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the
World Health Organization (WHO) classification of myeloid neoplasms
and acute leukemia. Blood 2016. Available at:
http://www.ncbi.nim.nih.gov/pubmed/27069254.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

8. Greenberg PL, Tuechler H, Schanz J, et al. Cytopenia levels for
aiding establishment of the diagnosis of myelodysplastic syndromes.
Blood 2016;128:2096-2097. Available at:
https://www.nchi.nlm.nih.gov/pubmed/27535995.

9. Brunning R, Bennett J, Flandrin G, et al. Myelodysplastic
syndromes. In: Jaffe E, Harris N, Stein H, et al, eds. WHO
Classification of Tumours: Pathology and Genetics of Haematopoietic
and Lymphoid Tissues. Lyon: IARC Press 2001;61-73.

10. Harris NL, Jaffe ES, Diebold J, et al. World Health Organization
classification of neoplastic diseases of the hematopoietic and
lymphoid tissues: report of the Clinical Advisory Committee meeting-
Airlie House, Virginia, November 1997. J Clin Oncol 1999;17:3835-
3849. Available at: http://www.ncbi.nlm.nih.gov/pubmed/10577857.

11. Vardiman JW, Harris NL, Brunning RD. The World Health
Organization (WHO) classification of the myeloid neoplasms. Blood
2002;100:2292-2302. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12239137.

12. Brunning R, Orazi A, Germing U, et al. Myelodysplastic
syndromes. In: Swerdlow SH, Campo E, Harris NL, et al, eds. WHO
Classification of Tumours of Haematopoietic and Lymphoid Tissues.
4th ed. Lyon, France: IARC Press; 2008;87-104.

13. Vardiman JW, Thiele J, Arber DA, et al. The 2008 revision of the
World Health Organization (WHO) classification of myeloid neoplasms
and acute leukemia: rationale and important changes. Blood
2009;114:937-951. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/19357394.

14. Greenberg P, Cox C, LeBeau MM, et al. International scoring
system for evaluating prognosis in myelodysplastic syndromes. Blood
1997;89:2079-2088. Erratum. Blood 1998;2091:1100. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9058730.

MS-37


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://seer.cancer.gov/csr/1975_2013/browse_csr.php?sectionSEL=30&pageSEL=sect_30_intro.01.html
http://seer.cancer.gov/csr/1975_2013/browse_csr.php?sectionSEL=30&pageSEL=sect_30_intro.01.html
http://www.ncbi.nlm.nih.gov/pubmed/17345612
http://www.nlm.nih.gov/bsd/bsd_key.html
http://www.ncbi.nlm.nih.gov/pubmed/8116565
http://www.ncbi.nlm.nih.gov/pubmed/17257673
http://www.ncbi.nlm.nih.gov/pubmed/27069254
https://www.ncbi.nlm.nih.gov/pubmed/27535995
http://www.ncbi.nlm.nih.gov/pubmed/10577857
http://www.ncbi.nlm.nih.gov/pubmed/12239137
https://www.ncbi.nlm.nih.gov/pubmed/19357394
http://www.ncbi.nlm.nih.gov/pubmed/9058730

National

WNOG@®WE Cancer E“Eﬁgﬁzﬁ‘zﬁﬁﬁ

Network®

Comprehensive NCCN Guidelines Version 2.2018 A4 K54 %3

BR
B

15. Schanz J, Tuchler H, Sole F, et al. New comprehensive
cytogenetic scoring system for primary myelodysplastic syndromes
(MDS) and oligoblastic acute myeloid leukemia after MDS derived
from an international database merge. J Clin Oncol 2012;30:820-829.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/22331955.

16. Germing U, Lauseker M, Hildebrandt B, et al. Survival, prognostic
factors and rates of leukemic transformation in 381 untreated patients
with MDS and del(5q): a multicenter study. Leukemia 2012;26:1286-
1292. Available at: hitps://www.ncbi.nlm.nih.gov/pubmed/22289990.

17. Mallo M, Cervera J, Schanz J, et al. Impact of adjunct cytogenetic
abnormalities for prognostic stratification in patients with
myelodysplastic syndrome and deletion 5q. Leukemia 2011;25:110-
120. Available at: https://www.ncbi.nlm.nih.gov/pubmed/20882045.

18. Arber DA, Brunning RD, Orazi A, et al. Acute myeloid leukaemia
with myelodysplastia-related changes. In Swerdlow, SH, Campo, E,
Harris, NL, et al. WHO Classification of Tumours of Haematopoietic
and Lymphoid Tissues. 4th ed. Lyon: IARC Press; 2008:124-126.

19. Hasserjian RP, Campigotto F, Klepeis V, et al. De novo acute
myeloid leukemia with 20-29% blasts is less aggressive than acute
myeloid leukemia with >/=30% blasts in older adults: a Bone Marrow
Pathology Group study. Am J Hematol 2014;89:E193-199. Available
at: https://www.ncbi.nlm.nih.gov/pubmed/25042343.

20. Albitar M, Manshouri T, Shen Y, et al. Myelodysplastic syndrome
is not merely "preleukemia”. Blood 2002;100:791-798. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12130488.

21. Greenberg P, Anderson J, de Witte T, et al. Problematic WHO
reclassification of myelodysplastic syndromes. Members of the
International MDS Study Group. J Clin Oncol 2000;18:3447-3452.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/11013289.

22. Bains A, Luthra R, Medeiros LJ, Zuo Z. FLT3 and NPM1
mutations in myelodysplastic syndromes: Frequency and potential

value for predicting progression to acute myeloid leukemia. Am J Clin
Pathol 2011;135:62-69. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/21173125.

23. Germing U, Gattermann N, Strupp C, et al. Validation of the WHO
proposals for a new classification of primary myelodysplastic
syndromes: a retrospective analysis of 1600 patients. Leuk Res
2000;24:983-992. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11077111.

24. Germing U, Strupp C, Kuendgen A, et al. Refractory anaemia with
excess of blasts (RAEB): analysis of reclassification according to the
WHO proposals. Br J Haematol 2006;132:162-167. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16398650.

25. Germing U, Strupp C, Kuendgen A, et al. Prospective validation of
the WHO proposals for the classification of myelodysplastic
syndromes. Haematologica 2006;91:1596-1604. Available at:
http://www.ncbi.nim.nih.gov/pubmed/17145595.

26. Malcovati L, Porta MG, Pascutto C, et al. Prognostic factors and
life expectancy in myelodysplastic syndromes classified according to
WHO criteria: a basis for clinical decision making. J Clin Oncol
2005;23:7594-7603. Available at:
http://www.ncbi.nim.nih.gov/pubmed/16186598.

27. Muller-Berndorff H, Haas PS, Kunzmann R, et al. Comparison of
five prognostic scoring systems, the French-American-British (FAB)
and World Health Organization (WHO) classifications in patients with
myelodysplastic syndromes: Results of a single-center analysis. Ann
Hematol 2006;85:502-513. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16715299.

28. List A, Dewald G, Bennett J, et al. Lenalidomide in the
myelodysplastic syndrome with chromosome 5q deletion. N Engl J
Med 2006;355:1456-1465. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17021321.

2018 45 2 K 02/15/18 ZE4#E © 2018 National Comprehensive Cancer Network, Inc. EMTEE#i 251t 9 5, NCCNOOBIROMEIC & DFFEI < . FHA FSA UBIUVITITETNEIA SR FEERT I LIE. LAESHBISBLTHEL W TLNS, MS-38


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
https://www.ncbi.nlm.nih.gov/pubmed/22331955
https://www.ncbi.nlm.nih.gov/pubmed/22289990
https://www.ncbi.nlm.nih.gov/pubmed/20882045
https://www.ncbi.nlm.nih.gov/pubmed/25042343
http://www.ncbi.nlm.nih.gov/pubmed/12130488
http://www.ncbi.nlm.nih.gov/pubmed/11013289
https://www.ncbi.nlm.nih.gov/pubmed/21173125
http://www.ncbi.nlm.nih.gov/pubmed/11077111
http://www.ncbi.nlm.nih.gov/pubmed/16398650
http://www.ncbi.nlm.nih.gov/pubmed/17145595
http://www.ncbi.nlm.nih.gov/pubmed/16186598
http://www.ncbi.nlm.nih.gov/pubmed/16715299
http://www.ncbi.nlm.nih.gov/pubmed/17021321

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

29. Taskesen E, Havermans M, van Lom K, et al. Two splice-factor
mutant leukemia subgroups uncovered at the boundaries of MDS and
AML using combined gene expression and DNA-methylation profiling.
Blood 2014;123:3327-3335. Available at:
http://www.ncbi.nim.nih.gov/pubmed/24668493.

30. Lindsley RC, Mar BG, Mazzola E, et al. Acute myeloid leukemia
ontogeny is defined by distinct somatic mutations. Blood
2015;125:1367-1376. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/25550361.

31. Swerdlow SH, Campo E, Harris NL, et al.: WHO Classification of
Tumours of Haematopoietic and Lymphoid Tissues. 4th ed. Lyon:
IARC Press; 2008.

32. Wang SA, Hasserjian RP, Fox PS, et al. Atypical chronic myeloid
leukemia is clinically distinct from unclassifiable
myelodysplastic/myeloproliferative neoplasms. Blood 2014;123:2645-
2651. Available at: https://www.ncbi.nlm.nih.gov/pubmed/24627528.

33. Meggendorfer M, Bacher U, Alpermann T, et al. SETBP1
mutations occur in 9% of MDS/MPN and in 4% of MPN cases and are
strongly associated with atypical CML, monosomy 7, isochromosome

i(17)(q10), ASXL1 and CBL mutations. Leukemia 2013;27:1852-1860.

Available at: https://www.ncbi.nlm.nih.gov/pubmed/23628959.

34. Piazza R, Valletta S, Winkelmann N, et al. Recurrent SETBP1
mutations in atypical chronic myeloid leukemia. Nat Genet
2013:;45:18-24. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/23222956.

35. Gambacorti-Passerini CB, Donadoni C, Parmiani A, et al.
Recurrent ETNK1 mutations in atypical chronic myeloid leukemia.
Blood 2015;125:499-503. Available at:
https://www.ncbi.nim.nih.gov/pubmed/25343957.

36. Sakaguchi H, Okuno Y, Muramatsu H, et al. Exome sequencing
identifies secondary mutations of SETBP1 and JAK3 in juvenile

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

myelomonocytic leukemia. Nat Genet 2013;45:937-941. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23832011.

37. Vardiman JW, Bennett JM, Bain BJ, et al.
Myelodysplastic/myeloproliferative neoplasm, unclassifiable. In:
Swerdlow, SH, Campo, E, Harris, NL, et al. WHO Classification of
Tumours of Haematopoietic and Lymphoid Tissues. 4th ed. Lyon:
IARC Press; 2008;85-86.

38. Papaemmanuil E, Cazzola M, Boultwood J, et al. Somatic SF3B1
mutation in myelodysplasia with ring sideroblasts. N Engl J Med
2011;365:1384-1395. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21995386.

39. Malcovati L, Papaemmanuil E, Bowen DT, et al. Clinical
significance of SF3B1 mutations in myelodysplastic syndromes and
myelodysplastic/myeloproliferative neoplasms. Blood 2011;118:6239-
6246. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21998214.

40. Bejar R, Stevenson KE, Caughey BA, et al. Validation of a
prognostic model and the impact of mutations in patients with lower-
risk myelodysplastic syndromes. J Clin Oncol 2012;30:3376-3382.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/22869879.

41. Cazzola M, Rossi M, Malcovati L, Associazione lItaliana per la
Ricerca sul Cancro Gruppo ltaliano Malattie M. Biologic and clinical
significance of somatic mutations of SF3B1 in myeloid and lymphoid
neoplasms. Blood 2013;121:260-269. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/23160465.

42. Xie M, Lu C, Wang J, et al. Age-related mutations associated with
clonal hematopoietic expansion and malignancies. Nat Med
2014;20:1472-1478. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/25326804.

43. Jaiswal S, Fontanillas P, Flannick J, et al. Age-related clonal
hematopoiesis associated with adverse outcomes. N Engl J Med

MS-39


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/24668493
http://www.ncbi.nlm.nih.gov/pubmed/25550361
https://www.ncbi.nlm.nih.gov/pubmed/24627528
https://www.ncbi.nlm.nih.gov/pubmed/23628959
https://www.ncbi.nlm.nih.gov/pubmed/23222956
https://www.ncbi.nlm.nih.gov/pubmed/25343957
http://www.ncbi.nlm.nih.gov/pubmed/23832011
http://www.ncbi.nlm.nih.gov/pubmed/21995386
http://www.ncbi.nlm.nih.gov/pubmed/21998214
http://www.ncbi.nlm.nih.gov/pubmed/22869879
https://www.ncbi.nlm.nih.gov/pubmed/23160465
https://www.ncbi.nlm.nih.gov/pubmed/25326804

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

2014;371:2488-2498. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/25426837.

44. Cargo CA, Rowbotham N, Evans PA, et al. Targeted sequencing
identifies patients with preclinical MDS at high risk of disease
progression. Blood 2015;126:2362-2365. Available at:
https://www.ncbi.nim.nih.gov/pubmed/26392596.

45. Kwok B, Hall JM, Witte JS, et al. MDS-associated somatic
mutations and clonal hematopoiesis are common in idiopathic
cytopenias of undetermined significance. Blood 2015;126:2355-2361.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/26429975.

46. Hasle H, Kerndrup G, Jacobsen BB. Childhood myelodysplastic
syndrome in Denmark: incidence and predisposing conditions.
Leukemia 1995;9:1569-1572. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/7658725.

47. Jackson GH, Carey PJ, Cant AJ, et al. Myelodysplastic syndromes
in children. Br J Haematol 1993;84:185-186. Available at:
http://www.ncbi.nim.nih.gov/pubmed/8338777.

48. Passmore SJ, Chessells JM, Kempski H, et al. Paediatric
myelodysplastic syndromes and juvenile myelomonocytic leukaemia
in the UK: a population-based study of incidence and survival. Br J
Haematol 2003;121:758-767. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12780790.

49. Alter BP, Giri N, Savage SA, et al. Malignancies and survival
patterns in the National Cancer Institute inherited bone marrow failure
syndromes cohort study. Br J Haematol 2010;150:179-188. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/20507306.

50. Creutzig U, Ritter J, Vormoor J, et al. Myelodysplasia and acute
myelogenous leukemia in Down's syndrome. A report of 40 children of
the AML-BFM Study Group. Leukemia 1996;10:1677-1686. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/8892666.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

51. Zipursky A, Poon A, Doyle J. Leukemia in Down syndrome: a
review. Pediatr Hematol Oncol 1992;9:139-149. Available at:
http://www.ncbi.nim.nih.gov/pubmed/1388043.

52. Zipursky A, Thorner P, De Harven E, et al. Myelodysplasia and
acute megakaryoblastic leukemia in Down's syndrome. Leuk Res
1994;18:163-171. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/8139285.

53. Hasle H, Clausen N, Pedersen B, Bendix-Hansen K.
Myelodysplastic syndrome in a child with constitutional trisomy 8
mosaicism and normal phenotype. Cancer Genet Cytogenet
1995;79:79-81. Available at:
http://www.ncbi.nim.nih.gov/pubmed/7850757.

54. Alter BP. Fanconi's anemia and malignancies. Am J Hematol
1996;53:99-110. Available at:
http://www.ncbi.nim.nih.gov/pubmed/8892734.

55. Alter BP, Caruso JP, Drachtman RA, et al. Fanconi anemia:
myelodysplasia as a predictor of outcome. Cancer Genet Cytogenet
2000;117:125-131. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10704682.

56. Welte K, Zeidler C, Dale DC. Severe congenital neutropenia.
Semin Hematol 2006;43:189-195. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16822461.

57. Zeidler C, Welte K. Kostmann syndrome and severe congenital
neutropenia. Semin Hematol 2002;39:82-88. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11957189.

58. Salariu M, Miron |, Tansanu |. [Diamond-Blackfan anemia. Case
report]. Rev Med Chir Soc Med Nat lasi 2010;114:420-423. Available
at: https://www.ncbi.nlm.nih.gov/pubmed/20700978.

59. Okcu F, Roberts WM, Chan KW. Bone marrow transplantation in
Shwachman-Diamond syndrome: report of two cases and review of

MS-40


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
https://www.ncbi.nlm.nih.gov/pubmed/25426837
https://www.ncbi.nlm.nih.gov/pubmed/26392596
https://www.ncbi.nlm.nih.gov/pubmed/26429975
http://www.ncbi.nlm.nih.gov/pubmed/7658725
http://www.ncbi.nlm.nih.gov/pubmed/8338777
http://www.ncbi.nlm.nih.gov/pubmed/12780790
http://www.ncbi.nlm.nih.gov/pubmed/20507306
http://www.ncbi.nlm.nih.gov/pubmed/8892666
http://www.ncbi.nlm.nih.gov/pubmed/1388043
http://www.ncbi.nlm.nih.gov/pubmed/8139285
http://www.ncbi.nlm.nih.gov/pubmed/7850757
http://www.ncbi.nlm.nih.gov/pubmed/8892734
http://www.ncbi.nlm.nih.gov/pubmed/10704682
http://www.ncbi.nlm.nih.gov/pubmed/16822461
http://www.ncbi.nlm.nih.gov/pubmed/11957189
https://www.ncbi.nlm.nih.gov/pubmed/20700978

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

the literature. Bone Marrow Transplant 1998;21:849-851. Available at:

http://www.ncbi.nlm.nih.gov/pubmed/9603415.

60. Alter BP, Giri N, Savage SA, Rosenberg PS. Cancer in
dyskeratosis congenita. Blood 2009;113:6549-6557. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19282459.

61. Maris JM, Wiersma SR, Mahgoub N, et al. Monosomy 7
myelodysplastic syndrome and other second malignant neoplasms in
children with neurofibromatosis type 1. Cancer 1997;79:1438-1446.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/9083167.

62. Aktas D, Koc A, Boduroglu K, et al. Myelodysplastic syndrome
associated with monosomy 7 in a child with Bloom syndrome. Cancer
Genet Cytogenet 2000;116:44-46. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10616531.

63. Poppe B, Van Limbergen H, Van Roy N, et al. Chromosomal
aberrations in Bloom syndrome patients with myeloid malignancies.
Cancer Genet Cytogenet 2001;128:39-42. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11454428.

64. Derbent M, Oncel Y, Tokel K, et al. Clinical and hematologic
findings in Noonan syndrome patients with PTPN11 gene mutations.
Am J Med Genet A 2010;152A:2768-2774. Available at:
http://www.ncbi.nim.nih.gov/pubmed/20954246.

65. Tsukahara M, Opitz JM. Dubowitz syndrome: review of 141 cases
including 36 previously unreported patients. Am J Med Genet
1996;63:277-289. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/8723121.

66. Bhatia S, Krailo MD, Chen Z, et al. Therapy-related
myelodysplasia and acute myeloid leukemia after Ewing sarcoma and
primitive neuroectodermal tumor of bone: A report from the Children's
Oncology Group. Blood 2007;109:46-51. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16985182.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

67. Felix CA. Secondary leukemias induced by topoisomerase-
targeted drugs. Biochim Biophys Acta 1998;1400:233-255. Available
at: http://www.nchi.nlm.nih.gov/pubmed/9748598.

68. Krishnan A, Bhatia S, Slovak ML, et al. Predictors of therapy-
related leukemia and myelodysplasia following autologous
transplantation for lymphoma: an assessment of risk factors. Blood
2000:;95:1588-1593. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10688812.

69. Le Deley MC, Leblanc T, Shamsaldin A, et al. Risk of secondary
leukemia after a solid tumor in childhood according to the dose of
epipodophyllotoxins and anthracyclines: a case-control study by the
Societe Francaise d'Oncologie Pediatrique. J Clin Oncol
2003;21:1074-1081. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12637473.

70. Polishchuk AL, Dubois SG, Haas-Kogan D, et al. Response,
survival, and toxicity after iodine-131-metaiodobenzylguanidine

therapy for neuroblastoma in preadolescents, adolescents, and adults.

Cancer 2011;117:4286-4293. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21387264.

71. Weiss B, Vora A, Huberty J, et al. Secondary myelodysplastic
syndrome and leukemia following 131l-metaiodobenzylguanidine
therapy for relapsed neuroblastoma. J Pediatr Hematol Oncol
2003;25:543-547. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12847321.

72. Gohring G, Michalova K, Beverloo HB, et al. Complex karyotype
newly defined: the strongest prognostic factor in advanced childhood
myelodysplastic syndrome. Blood 2010;116:3766-3769. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20802024.

73. Daghistani D, Toledano SR, Curless R. Monosomy 7 syndrome.
Clinical heterogeneity in children and adolescents. Cancer Genet
Cytogenet 1990;44:263-269. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/2297685.

MS-41


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/9603415
http://www.ncbi.nlm.nih.gov/pubmed/19282459
http://www.ncbi.nlm.nih.gov/pubmed/9083167
http://www.ncbi.nlm.nih.gov/pubmed/10616531
http://www.ncbi.nlm.nih.gov/pubmed/11454428
http://www.ncbi.nlm.nih.gov/pubmed/20954246
http://www.ncbi.nlm.nih.gov/pubmed/8723121
http://www.ncbi.nlm.nih.gov/pubmed/16985182
http://www.ncbi.nlm.nih.gov/pubmed/9748598
http://www.ncbi.nlm.nih.gov/pubmed/10688812
http://www.ncbi.nlm.nih.gov/pubmed/12637473
http://www.ncbi.nlm.nih.gov/pubmed/21387264
http://www.ncbi.nlm.nih.gov/pubmed/12847321
http://www.ncbi.nlm.nih.gov/pubmed/20802024
http://www.ncbi.nlm.nih.gov/pubmed/2297685

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

74. Kardos G, Baumann |, Passmore SJ, et al. Refractory anemia in
childhood: a retrospective analysis of 67 patients with particular
reference to monosomy 7. Blood 2003;102:1997-2003. Available at:
http://www.nchi.nlm.nih.gov/pubmed/12763938.

75. Paulsson K, Johansson B. Trisomy 8 as the sole chromosomal
aberration in acute myeloid leukemia and myelodysplastic syndromes.
Pathol Biol (Paris) 2007;55:37-48. Available at:
http://www.ncbi.nim.nih.gov/pubmed/16697122.

76. Saumell S, Florensa L, Luno E, et al. Prognostic value of trisomy 8
as a single anomaly and the influence of additional cytogenetic
aberrations in primary myelodysplastic syndromes. Br J Haematol
2012;159:311-321. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/22958186.

77. Cortes JE, Kantarjian H, O'Brien S, et al. Clinical and prognostic
significance of trisomy 21 in adult patients with acute myelogenous
leukemia and myelodysplastic syndromes. Leukemia 1995;9:115-117.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/7845005.

78. Pitman SD, Victorio A, Rowsell E, et al. 5g- syndrome in a child
with slowly progressive pancytopenia: a case report and review of the
literature. J Pediatr Hematol Oncol 2006;28:115-119. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16679931.

79. Al-Rahawan MM, Alter BP, Bryant BJ, Elghetany MT. Bone

marrow cell cycle markers in inherited bone marrow failure syndromes.

Leuk Res 2008:32:1793-1799. Available at:
http://www.ncbi.nIm.nih.gov/pubmed/18606449.

80. Creutzig U, van den Heuvel-Eibrink MM, Gibson B, et al.
Diagnosis and management of acute myeloid leukemia in children and
adolescents: recommendations from an international expert panel.
Blood 2012;120:3187-3205. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/22879540.

81. Carpenter SL, Zimmerman SA, Ware RE. Acute parvovirus B19
infection mimicking congenital dyserythropoietic anemia. J Pediatr
Hematol Oncol 2004;26:133-135. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/14767207.

82. Yetgin S, Cetin M, Yenicesu |, et al. Acute parvovirus B19
infection mimicking juvenile myelomonocytic leukemia. Eur J
Haematol 2000;65:276-278. Available at;
http://www.ncbi.nlm.nih.gov/pubmed/11073169.

83. Liu 'Y, Tang SQ, Liu LZ, et al. [Characteristics of chronic active
Epstein-Barr virus infection-associated hematological disorders in

children]. Zhongguo Shi Yan Xue Ye Xue Za Zhi 2008;16:574-578.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/18549632.

84. Angotti LB, Post GR, Robinson NS, et al. Pancytopenia with
myelodysplasia due to copper deficiency. Pediatr Blood Cancer
2008;51:693-695. Available at:
http://www.ncbi.nim.nih.gov/pubmed/18623212.

85. Steensma DP. Dysplasia has A differential diagnosis:
distinguishing genuine myelodysplastic syndromes (MDS) from
mimics, imitators, copycats and impostors. Curr Hematol Malig Rep
2012;7:310-320. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23015360.

86. Tandonnet J, Clavel J, Baruchel A, et al. Myeloid leukaemia in
children with Down syndrome: report of the registry-based French
experience between 1990 and 2003. Pediatr Blood Cancer
2010;54:927-933. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20405513.

87. Zubizarreta P, Felice MS, Alfaro E, et al. Acute myelogenous
leukemia in Down's syndrome: report of a single pediatric institution
using a BFM treatment strategy. Leuk Res 1998;22:465-472.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/9652734.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

MS-42


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/12763938
http://www.ncbi.nlm.nih.gov/pubmed/16697122
http://www.ncbi.nlm.nih.gov/pubmed/22958186
http://www.ncbi.nlm.nih.gov/pubmed/7845005
http://www.ncbi.nlm.nih.gov/pubmed/16679931
http://www.ncbi.nlm.nih.gov/pubmed/18606449
http://www.ncbi.nlm.nih.gov/pubmed/22879540
http://www.ncbi.nlm.nih.gov/pubmed/14767207
http://www.ncbi.nlm.nih.gov/pubmed/11073169
http://www.ncbi.nlm.nih.gov/pubmed/18549632
http://www.ncbi.nlm.nih.gov/pubmed/18623212
http://www.ncbi.nlm.nih.gov/pubmed/23015360
http://www.ncbi.nlm.nih.gov/pubmed/20405513
http://www.ncbi.nlm.nih.gov/pubmed/9652734

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

88. Bierings M, Nachman JB, Zwaan CM. Stem cell transplantation in
pediatric leukemia and myelodysplasia: state of the art and current
challenges. Curr Stem Cell Res Ther 2007;2:53-63. Available at:
http://www.nchi.nlm.nih.gov/pubmed/18240454.

89. Shaw PJ, Kan F, Woo Ahn K, et al. Outcomes of pediatric bone
marrow transplantation for leukemia and myelodysplasia using
matched sibling, mismatched related, or matched unrelated donors.
Blood 2010;116:4007-4015. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20671124.

90. Strahm B, Nollke P, Zecca M, et al. Hematopoietic stem cell
transplantation for advanced myelodysplastic syndrome in children:
results of the EWOG-MDS 98 study. Leukemia 2011;25:455-462.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/21212791.

91. Yin CC, Medeiros LJ, Bueso-Ramos CE. Recent advances in the
diagnosis and classification of myeloid neoplasms--comments on the
2008 WHO classification. Int J Lab Hematol 2010;32:461-476.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/20626469.

92. Loh ML. Recent advances in the pathogenesis and treatment of

juvenile myelomonocytic leukaemia. Br J Haematol 2011;152:677-687.

Available at: http://www.ncbi.nlm.nih.gov/pubmed/21623760.

93. Trobaugh-Lotrario AD, Kletzel M, Quinones RR, et al. Monosomy
7 associated with pediatric acute myeloid leukemia (AML) and
myelodysplastic syndrome (MDS): successful management by
allogeneic hematopoietic stem cell transplant (HSCT). Bone Marrow
Transplant 2005;35:143-149. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15558042.

94. Jafarzadeh A, Poorgholami M, Izadi N, et al. Immunological and
hematological changes in patients with hyperthyroidism or
hypothyroidism. Clin Invest Med 2010;33:E271-279. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20926033.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

95. Morita K, Arai S, Kogure Y, et al. Serum LDH is useful to predict
prognosis for intermediate-risk myelodysplastic syndrome [abstract].
Blood 2015;126:Abstract 5255. Available at:
http://www.bloodjournal.org/content/126/23/5255.

96. Gregg XT, Reddy V, Prchal JT. Copper deficiency masquerading
as myelodysplastic syndrome. Blood 2002;100:1493-1495. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/12149237.

97. Haddad AS, Subbiah V, Lichtin AE, et al. Hypocupremia and bone
marrow failure. Haematologica 2008;93:e1-5. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18166767.

98. Koca E, Buyukasik Y, Cetiner D, et al. Copper deficiency with
increased hematogones mimicking refractory anemia with excess
blasts. Leuk Res 2008;32:495-499. Available at:
http://www.ncbi.nim.nih.gov/pubmed/17706281.

99. Fong T, Vij R, Vijayan A, et al. Copper deficiency: an important
consideration in the differential diagnosis of myelodysplastic
syndrome. Haematologica 2007;92:1429-1430. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18024379.

100. Prodan CI, Bottomley SS, Vincent AS, et al. Hypocupremia
associated with prior vitamin B12 deficiency. Am J Hematol
2007;82:288-290. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16986134.

101. Dunn DE, Tanawattanacharoen P, Boccuni P, et al. Paroxysmal
nocturnal hemoglobinuria cells in patients with bone marrow failure
syndromes. Ann Intern Med 1999;131:401-408. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10498555.

102. Jerez A, Clemente MJ, Makishima H, et al. STAT3 mutations
indicate the presence of subclinical T-cell clones in a subset of
aplastic anemia and myelodysplastic syndrome patients. Blood
2013;122:2453-2459. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23926297.

MS-43


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/18240454
http://www.ncbi.nlm.nih.gov/pubmed/20671124
http://www.ncbi.nlm.nih.gov/pubmed/21212791
http://www.ncbi.nlm.nih.gov/pubmed/20626469
http://www.ncbi.nlm.nih.gov/pubmed/21623760
http://www.ncbi.nlm.nih.gov/pubmed/15558042
http://www.ncbi.nlm.nih.gov/pubmed/20926033
http://www.bloodjournal.org/content/126/23/5255
http://www.ncbi.nlm.nih.gov/pubmed/12149237
http://www.ncbi.nlm.nih.gov/pubmed/18166767
http://www.ncbi.nlm.nih.gov/pubmed/17706281
http://www.ncbi.nlm.nih.gov/pubmed/18024379
http://www.ncbi.nlm.nih.gov/pubmed/16986134
http://www.ncbi.nlm.nih.gov/pubmed/10498555
http://www.ncbi.nlm.nih.gov/pubmed/23926297

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

103. Sloand EM, Wu CO, Greenberg P, et al. Factors affecting
response and survival in patients with myelodysplasia treated with
immunosuppressive therapy. J Clin Oncol 2008;26:2505-2511.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/18413642.

104. Borowitz MJ, Craig FE, Digiuseppe JA, et al. Guidelines for the
diagnosis and monitoring of paroxysmal nocturnal hemoglobinuria and
related disorders by flow cytometry. Cytometry B Clin Cytom
2010;78:211-230. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20533382.

105. Takeda J, Miyata T, Kawagoe K, et al. Deficiency of the GPI
anchor caused by a somatic mutation of the PIG-A gene in
paroxysmal nocturnal hemoglobinuria. Cell 1993;73:703-711.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/8500164.

106. Ware RE, Rosse WF, Howard TA. Mutations within the Piga
gene in patients with paroxysmal nocturnal hemoglobinuria. Blood
1994:83:2418-2422. Available at:
http://www.ncbi.nim.nih.gov/pubmed/8167330.

107. Battiwalla M, Hepgur M, Pan D, et al. Multiparameter flow
cytometry for the diagnosis and monitoring of small GPI-deficient
cellular populations. Cytometry B Clin Cytom 2010;78:348-356.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/20533383.

108. Saunthararajah Y, Molldrem JL, Rivera M, et al. Coincident
myelodysplastic syndrome and T-cell large granular lymphocytic
disease: clinical and pathophysiological features. Br J Haematol
2001;112:195-200. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11167802.

109. Molldrem JJ, Leifer E, Bahceci E, et al. Antithymocyte globulin
for treatment of the bone marrow failure associated with
myelodysplastic syndromes. Ann Intern Med 2002;137:156-163.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/12160363.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

110. Kochenderfer JN, Kobayashi S, Wieder ED, et al. Loss of T-
lymphocyte clonal dominance in patients with myelodysplastic
syndrome responsive to immunosuppression. Blood 2002;100:3639-
3645. Available at: http://www.ncbi.nlm.nih.gov/pubmed/12393644.

111. Dhodapkar MV, Li CY, Lust JA, et al. Clinical spectrum of clonal
proliferations of T-large granular lymphocytes: a T-cell clonopathy of
undetermined significance? Blood 1994;84:1620-1627. Available at:

http://www.ncbi.nlm.nih.gov/pubmed/8068951.

112. Manoharan A, Horsley R, Pitney WR. The reticulin content of
bone marrow in acute leukaemia in adults. Br J Haematol
1979;43:185-190. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/508627.

113. Lambertenghi-Deliliers G, Orazi A, Luksch R, et al.
Myelodysplastic syndrome with increased marrow fibrosis: a distinct
clinico-pathological entity. Br J Haematol 1991;78:161-166. Available
at: http://www.nchi.nlm.nih.gov/pubmed/1712222.

114. Maschek H, Georgii A, Kaloutsi V, et al. Myelofibrosis in primary
myelodysplastic syndromes: a retrospective study of 352 patients. Eur
J Haematol 1992;48:208-214. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/1592101.

115. Pagliuca A, Layton DM, Manoharan A, et al. Myelofibrosis in
primary myelodysplastic syndromes: a clinico-morphological study of
10 cases. Br J Haematol 1989;71:499-504. Available at:
http://www.ncbi.nIm.nih.gov/pubmed/2640542.

116. Steensma DP, Hanson CA, Letendre L, Tefferi A. Myelodysplasia
with fibrosis: a distinct entity? Leuk Res 2001;25:829-838. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/11532514.

117. Kussick SJ, Fromm JR, Rossini A, et al. Four-color flow
cytometry shows strong concordance with bone marrow morphology
and cytogenetics in the evaluation for myelodysplasia. Am J Clin

MS-44


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/18413642
http://www.ncbi.nlm.nih.gov/pubmed/20533382
http://www.ncbi.nlm.nih.gov/pubmed/8500164
http://www.ncbi.nlm.nih.gov/pubmed/8167330
http://www.ncbi.nlm.nih.gov/pubmed/20533383
http://www.ncbi.nlm.nih.gov/pubmed/11167802
http://www.ncbi.nlm.nih.gov/pubmed/12160363
http://www.ncbi.nlm.nih.gov/pubmed/12393644
http://www.ncbi.nlm.nih.gov/pubmed/8068951
http://www.ncbi.nlm.nih.gov/pubmed/508627
http://www.ncbi.nlm.nih.gov/pubmed/1712222
http://www.ncbi.nlm.nih.gov/pubmed/1592101
http://www.ncbi.nlm.nih.gov/pubmed/2640542
http://www.ncbi.nlm.nih.gov/pubmed/11532514

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

Pathol 2005;124:170-181. Available at:
http://www.ncbi.nIm.nih.gov/pubmed/16040286.

118. van de Loosdrecht AA, Alhan C, Bene MC, et al. Standardization
of flow cytometry in myelodysplastic syndromes: report from the first
European LeukemiaNet working conference on flow cytometry in
myelodysplastic syndromes. Haematologica 2009;94:1124-1134.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/19546437.

119. Westers TM, Ireland R, Kern W, et al. Standardization of flow
cytometry in myelodysplastic syndromes: a report from an
international consortium and the European LeukemiaNet Working
Group. Leukemia 2012;26:1730-1741. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/22307178.

120. Wood BL. Myeloid malignhancies: myelodysplastic syndromes,
myeloproliferative disorders, and acute myeloid leukemia. Clin Lab
Med 2007;27:551-575, vii. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17658407.

121. Wood BL, Arroz M, Barnett D, et al. 2006 Bethesda International
Consensus recommendations on the immunophenotypic analysis of
hematolymphoid neoplasia by flow cytometry: optimal reagents and

reporting for the flow cytometric diagnosis of hematopoietic neoplasia.

Cytometry B Clin Cytom 2007;72 Suppl 1:S14-22. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17803189.

122. Della Porta MG, Picone C, Pascutto C, et al. Multicenter
validation of a reproducible flow cytometric score for the diagnosis of
low-grade myelodysplastic syndromes: results of a European
LeukemiaNET study. Haematologica 2012;97:1209-1217. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/22315489.

123. Chan WC, Foucar K, Morice WG, Catovsky D. T-cell large
granular lymphocytic leukaemia. In: Swerdlow, SH, Campo, E, Harris,
NL, et al, eds. WHO classification of tumours of haematopoietic and
lymphoid tissues. 4th ed. Lyon: IARC; 2008;272-273.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

124. Morgan EA, Lee MN, DeAngelo DJ, et al. Systematic STAT3
sequencing in patients with unexplained cytopenias identifies
unsuspected large granular lymphocytic leukemia. Blood Adv
2017;1:1786-1789. Available at:
https://www.nchbi.nlm.nih.gov/pubmed/29296824.

125. Du HY, Pumbo E, Ivanovich J, et al. TERC and TERT gene
mutations in patients with bone marrow failure and the significance of
telomere length measurements. Blood 2009;113:309-316. Available
at: http://www.nchi.nim.nih.gov/pubmed/18931339.

126. Vulliamy TJ, Marrone A, Knight SW, et al. Mutations in
dyskeratosis congenita: their impact on telomere length and the
diversity of clinical presentation. Blood 2006;107:2680-2685. Available
at: http://www.nchi.nlm.nih.gov/pubmed/16332973.

127. Alter BP, Baerlocher GM, Savage SA, et al. Very short telomere
length by flow fluorescence in situ hybridization identifies patients with
dyskeratosis congenita. Blood 2007;110:1439-1447. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17468339.

128. Michaud J, Wu F, Osato M, et al. In vitro analyses of known and
novel RUNX1/AML1 mutations in dominant familial platelet disorder
with predisposition to acute myelogenous leukemia: implications for
mechanisms of pathogenesis. Blood 2002;99:1364-1372. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11830488.

129. Song WJ, Sullivan MG, Legare RD, et al. Haploinsufficiency of
CBFAZ2 causes familial thrombocytopenia with propensity to develop
acute myelogenous leukaemia. Nat Genet 1999;23:166-175. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/10508512.

130. Liew E, Owen C. Familial myelodysplastic syndromes: a review
of the literature. Haematologica 2011;96:1536-1542. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21606161.

131. Quentin S, Cuccuini W, Ceccaldi R, et al. Myelodysplasia and
leukemia of Fanconi anemia are associated with a specific pattern of

MS-45


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/16040286
http://www.ncbi.nlm.nih.gov/pubmed/19546437
http://www.ncbi.nlm.nih.gov/pubmed/22307178
http://www.ncbi.nlm.nih.gov/pubmed/17658407
http://www.ncbi.nlm.nih.gov/pubmed/17803189
http://www.ncbi.nlm.nih.gov/pubmed/22315489
https://www.ncbi.nlm.nih.gov/pubmed/29296824
http://www.ncbi.nlm.nih.gov/pubmed/18931339
http://www.ncbi.nlm.nih.gov/pubmed/16332973
http://www.ncbi.nlm.nih.gov/pubmed/17468339
http://www.ncbi.nlm.nih.gov/pubmed/11830488
http://www.ncbi.nlm.nih.gov/pubmed/10508512
http://www.ncbi.nlm.nih.gov/pubmed/21606161

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

genomic abnormalities that includes cryptic RUNX1/AML1 lesions.
Blood 2011;117:e161-170. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21325596.

132. Fadilah SA, Cheong SK, Roslan H, et al. GATA-1 and GATA-2
gene expression is related to the severity of dysplasia in
myelodysplastic syndrome. Leukemia 2002;16:1563-1565. Available
at: http://www.ncbi.nim.nih.gov/pubmed/12145700.

133. Hahn CN, Chong CE, Carmichael CL, et al. Heritable GATA2
mutations associated with familial myelodysplastic syndrome and
acute myeloid leukemia. Nat Genet 2011;43:1012-1017. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21892162.

134. Baxter EJ, Kulkarni S, Vizmanos JL, et al. Novel translocations
that disrupt the platelet-derived growth factor receptor beta (PDGFRB)
gene in BCR-ABL-negative chronic myeloproliferative disorders. Br J
Haematol 2003;120:251-256. Available at:
http://www.ncbi.nim.nih.gov/pubmed/12542482.

135. Steer EJ, Cross NC. Myeloproliferative disorders with
translocations of chromosome 5g31-35: role of the platelet-derived
growth factor receptor Beta. Acta Haematol 2002;107:113-122.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/11919393.

136. Apperley JF, Gardembas M, Melo JV, et al. Response to imatinib
mesylate in patients with chronic myeloproliferative diseases with
rearrangements of the platelet-derived growth factor receptor beta. N
Engl J Med 2002;347:481-487. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12181402.

137. David M, Cross NC, Burgstaller S, et al. Durable responses to
imatinib in patients with PDGFRB fusion gene-positive and BCR-ABL-
negative chronic myeloproliferative disorders. Blood 2007;109:61-64.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/16960151.

138. Magnusson MK, Meade KE, Nakamura R, et al. Activity of
STI571 in chronic myelomonocytic leukemia with a platelet-derived

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

growth factor beta receptor fusion oncogene. Blood 2002;100:1088-
1091. Available at: http://www.ncbi.nlm.nih.gov/pubmed/12130532.

139. Yoshida K, Sanada M, Shiraishi Y, et al. Frequent pathway
mutations of splicing machinery in myelodysplasia. Nature
2011;478:64-69. Available at:
http://www.nchi.nim.nih.gov/pubmed/21909114.

140. Jacobs A, Janowska-Wieczorek A, Caro J, et al. Circulating
erythropoietin in patients with myelodysplastic syndromes. Br J
Haematol 1989;73:36-39. Available at:
http://www.ncbi.nim.nih.gov/pubmed/2803975.

141. Sanz GF, Sanz MA, Greenberg PL. Prognostic factors and
scoring systems in myelodysplastic syndromes. Haematologica
1998;83:358-368. Available at:
http://www.ncbi.nim.nih.gov/pubmed/9592987.

142. Padron E, Garcia-Manero G, Patnaik MM, et al. An international
data set for CMML validates prognostic scoring systems and
demonstrates a need for novel prognostication strategies. Blood
Cancer J 2015;5:e333. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/26230957.

143. Bennett JM, Catovsky D, Daniel MT, et al. The chronic myeloid
leukaemias: guidelines for distinguishing chronic granulocytic, atypical
chronic myeloid, and chronic myelomonocytic leukaemia. Proposals
by the French-American-British Cooperative Leukaemia Group. Br J
Haematol 1994:;87:746-754. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/7986717.

144. Malcovati L, Germing U, Kuendgen A, et al. Time-dependent
prognostic scoring system for predicting survival and leukemic
evolution in myelodysplastic syndromes. J Clin Oncol 2007;25:3503-
3510. Available at: http://www.ncbi.nlm.nih.gov/pubmed/17687155.

145. Kao JM, McMillan A, Greenberg PL. International MDS risk
analysis workshop (IMRAW)/IPSS reanalyzed: impact of cytopenias

MS-46


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/21325596
http://www.ncbi.nlm.nih.gov/pubmed/12145700
http://www.ncbi.nlm.nih.gov/pubmed/21892162
http://www.ncbi.nlm.nih.gov/pubmed/12542482
http://www.ncbi.nlm.nih.gov/pubmed/11919393
http://www.ncbi.nlm.nih.gov/pubmed/12181402
http://www.ncbi.nlm.nih.gov/pubmed/16960151
http://www.ncbi.nlm.nih.gov/pubmed/12130532
http://www.ncbi.nlm.nih.gov/pubmed/21909114
http://www.ncbi.nlm.nih.gov/pubmed/2803975
http://www.ncbi.nlm.nih.gov/pubmed/9592987
https://www.ncbi.nlm.nih.gov/pubmed/26230957
http://www.ncbi.nlm.nih.gov/pubmed/7986717
http://www.ncbi.nlm.nih.gov/pubmed/17687155

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

on clinical outcomes in myelodysplastic syndromes. Am J Hematol
2008;83:765-770. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18645988.

146. Alessandrino EP, Della Porta MG, Bacigalupo A, et al. WHO
classification and WPSS predict posttransplantation outcome in
patients with myelodysplastic syndrome: a study from the Gruppo

Italiano Trapianto di Midollo Osseo (GITMO). Blood 2008;112:895-902.

Available at: http://www.ncbi.nlm.nih.gov/pubmed/18497321.

147. Cermak J, Kacirkova P, Mikulenkova D, Michalova K. Impact of
transfusion dependency on survival in patients with early
myelodysplastic syndrome without excess of blasts. Leuk Res
2009;33:1469-1474. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19646756.

148. Park MJ, Kim HJ, Kim SH, et al. Is International Prognostic
Scoring System (IPSS) still standard in predicting prognosis in
patients with myelodysplastic syndrome? External validation of the
WHO Classification-Based Prognostic Scoring System (WPSS) and
comparison with IPSS. Eur J Haematol 2008;81:364-373. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18637029.

149. Malcovati L, Della Porta MG, Strupp C, et al. Impact of the
degree of anemia on the outcome of patients with myelodysplastic
syndrome and its integration into the WHO classification-based
Prognostic Scoring System (WPSS). Haematologica 2011;96:1433-
1440. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21659359.

150. Greenberg PL, Tuechler H, Schanz J, et al. Revised International
Prognostic Scoring System (IPSS-R) for myelodysplastic syndromes.
Blood 2012;120:2454-2465. Available at:
http://www.ncbi.nim.nih.gov/pubmed/22740453.

151. Zeidan AM, Sekeres MA, Garcia-Manero G, et al. Comparison of
risk stratification tools in predicting outcomes of patients with higher-
risk myelodysplastic syndromes treated with azanucleosides.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

Leukemia 2016;30:649-657. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/26464171.

152. Sohn SK, Ahn JS, Kim Y-K, et al. Role of hypomethylating
agents for patients with lower-risk myelodysplastic syndrome defined
by IPSS and IPSS-R. Blood 2013;122:2782-2782. Available at:
http://www.bloodjournal.org/content/122/21/2782.

153. de Swart L, Smith A, Johnston TW, et al. Validation of the
revised international prognostic scoring system (IPSS-R) in patients
with lower-risk myelodysplastic syndromes: a report from the
prospective European LeukaemiaNet MDS (EUMDS) registry. British
Journal of Haematology 2015;170:372-383. Available at:
http://dx.doi.org/10.1111/bjh.13450.

154. Mishra A, Corrales-Yepez M, Ali NA, et al. Validation of the
revised International Prognostic Scoring System in treated patients
with myelodysplastic syndromes. Am J Hematol 2013;88:566-570.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/23605934.

155. Valcarcel D, Sanz G, Ortega M, et al. Use of newer prognostic
indices for patients with myelodysplastic syndromes in the low and
intermediate-1 risk categories: a population-based study. Lancet
Haematol 2015;2:260-266. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/26688236.

156. Neukirchen J, Lauseker M, Blum S, et al. Validation of the
revised international prognostic scoring system (IPSS-R) in patients
with myelodysplastic syndrome: a multicenter study. Leuk Res
2014;38:57-64. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/24238640.

157. Messa E, Gioia D, Evangelista A, et al. High predictive value of
the revised International Prognostic Scoring System (IPSS-R): An
external analysis of 646 patients from a multiregional Italian MDS
registry [abstract]. Blood 2012;120:Abstract 1702. Available at:
http://www.bloodjournal.org/content/120/21/1702.

MS-47


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/18645988
http://www.ncbi.nlm.nih.gov/pubmed/18497321
http://www.ncbi.nlm.nih.gov/pubmed/19646756
http://www.ncbi.nlm.nih.gov/pubmed/18637029
http://www.ncbi.nlm.nih.gov/pubmed/21659359
http://www.ncbi.nlm.nih.gov/pubmed/22740453
https://www.ncbi.nlm.nih.gov/pubmed/26464171
http://www.bloodjournal.org/content/122/21/2782
http://dx.doi.org/10.1111/bjh.13450
http://www.ncbi.nlm.nih.gov/pubmed/23605934
https://www.ncbi.nlm.nih.gov/pubmed/26688236
http://www.ncbi.nlm.nih.gov/pubmed/24238640
http://www.bloodjournal.org/content/120/21/1702

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

158. Valcarcel D, Sanz G, Ortega M, et al. Identification of poor risk
patients in low and intermediate-1 (Int-1) IPSS MDS with the new
Ipssr index and comparison with other prognostic indexes. A study by
the Spanish Group of MDS (GESMD) [abstract]. Blood
2012;120:Abstract 702. Available at:
http://abstracts.hematologylibrary.org/cgi/content/abstract/120/21/702.

159. Ok CY, Hasserjian RP, Fox PS, et al. Application of the
international prognostic scoring system-revised in therapy-related
myelodysplastic syndromes and oligoblastic acute myeloid leukemia.
Leukemia 2014;28:185-189. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23787392.

160. Komrokji R, Zeidan A, Ali NA, et al. Risk stratification of therapy-
related myelodysplastic syndromes (T-MDS): A report on behalf of the
MDS Clinical Research Consortium [abstract]. 13th International
Symposium on Myelodysplastic Syndromes 2015;Washington,
D.C.:April 29-May 22, 2015 [abst. MDS2015-1107]. Available at:

161. Voso MT, Fenu S, Latagliata R, et al. Revised International
Prognostic Scoring System (IPSS) predicts survival and leukemic
evolution of myelodysplastic syndromes significantly better than IPSS
and WHO Prognostic Scoring System: validation by the Gruppo
Romano Mielodisplasie Italian Regional Database. J Clin Oncol
2013;31:2671-2677. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23796988.

162. Della Porta MG, Alessandrino EP, Bacigalupo A, et al. Predictive
factors for the outcome of allogeneic transplantation in patients with
MDS stratified according to the revised IPSS-R. Blood
2014;123:2333-2342. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/24558201.

163. van Spronsen MF, Ossenkoppele GJ, Holman R, van de
Loosdrecht AA. Improved risk stratification by the integration of the
revised international prognostic scoring system with the
myelodysplastic syndromes comorbidity index. Eur J Cancer

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

2014:;50:3198-3205. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/25454415.

164. Pfeilstocker M, Tuechler H, Sanz G, et al. Time-dependent
changes in mortality and transformation risk in MDS. Blood
2016;128:902-910. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/27335276.

165. Garcia-Manero G, Shan J, Faderl S, et al. A prognostic score for
patients with lower risk myelodysplastic syndrome. Leukemia
2008;22:538-543. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18079733.

166. Pomares H, Sanchez-Ortega |, Alonso E, et al. Validation of the
Low Risk Prognostic Scoring System (LR-PSS) in Patients with VERY
Low, Low and Intermediate Risk IPSS-R Myelodysplastic Syndrome.
Results from a Single Center. Blood 2015;126:2902-2902. Available
at: http://www.bloodjournal.org/content/126/23/2902.

167. Komrokji R, Ramadan H, Al Ali N, et al. Validation of the Lower-
Risk MD Anderson Prognostic Scoring System for Patients With
Myelodysplastic Syndrome. Clin Lymphoma Myeloma Leuk 2015;15
Suppl:S60-63. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/26297280.

168. Sekeres MA, Elson P, Tiu RV, et al. Validating the Lower-Risk
MD Anderson Prognostic Scoring System (LR-PSS) and the Revised
International Prognostic Scoring System (IPSS-R) for patients with
myelodysplastic syndromes [abstract]. Blood 2011;118:Abstract 1720.
Available at:
http://abstracts.hematologylibrary.org/cgi/content/abstract/118/21/172
0.

169. Bejar R, Stevenson K, Abdel-Wahab O, et al. Clinical effect of
point mutations in myelodysplastic syndromes. N Engl J Med
2011;364:2496-2506. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21714648.

MS-48


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://abstracts.hematologylibrary.org/cgi/content/abstract/120/21/702
http://www.ncbi.nlm.nih.gov/pubmed/23787392
http://www.ncbi.nlm.nih.gov/pubmed/23796988
http://www.ncbi.nlm.nih.gov/pubmed/24558201
http://www.ncbi.nlm.nih.gov/pubmed/25454415
https://www.ncbi.nlm.nih.gov/pubmed/27335276
http://www.ncbi.nlm.nih.gov/pubmed/18079733
http://www.bloodjournal.org/content/126/23/2902
https://www.ncbi.nlm.nih.gov/pubmed/26297280
http://abstracts.hematologylibrary.org/cgi/content/abstract/118/21/1720
http://abstracts.hematologylibrary.org/cgi/content/abstract/118/21/1720
http://www.ncbi.nlm.nih.gov/pubmed/21714648

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

170. Papaemmanuil E, Gerstung M, Malcovati L, et al. Clinical and
biological implications of driver mutations in myelodysplastic
syndromes. Blood 2013;122:3616-3627. Available at:
http://www.nchi.nlm.nih.gov/pubmed/24030381.

171. Haferlach T, Nagata Y, Grossmann V, et al. Landscape of
genetic lesions in 944 patients with myelodysplastic syndromes.
Leukemia 2014;28:241-247. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/24220272.

172. Itzykson R, Kosmider O, Renneville A, et al. Prognostic score
including gene mutations in chronic myelomonocytic leukemia. J Clin
Oncol 2013;31:2428-2436. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23690417.

173. Patnaik MM, ltzykson R, Lasho TL, et al. ASXL1 and SETBP1
mutations and their prognostic contribution in chronic myelomonocytic
leukemia: a two-center study of 466 patients. Leukemia
2014;28:2206-2212. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/24695057.

174. Walter MJ, Ding L, Shen D, et al. Recurrent DNMT3A mutations
in patients with myelodysplastic syndromes. Leukemia 2011;25:1153-
1158. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21415852.

175. Graubert TA, Shen D, Ding L, et al. Recurrent mutations in the
U2AF1 splicing factor in myelodysplastic syndromes. Nat Genet
2012;44:53-57. Available at:
http://www.ncbi.nim.nih.gov/pubmed/22158538.

176. Thol F, Kade S, Schlarmann C, et al. Frequency and prognostic
impact of mutations in SRSF2, U2AF1, and ZRSR2 in patients with
myelodysplastic syndromes. Blood 2012;119:3578-3584. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/22389253.

177. Makishima H, Yoshida K, Nguyen N, et al. Somatic SETBP1
mutations in myeloid malignancies. Nat Genet 2013;45:942-946.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/23832012.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

178. Malcovati L, Karimi M, Papaemmanuil E, et al. SF3B1 mutation
identifies a distinct subset of myelodysplastic syndrome with ring
sideroblasts. Blood 2015;126:233-241. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/25957392.

179. Patnaik MM, Lasho TL, Hodnefield JM, et al. SF3B1 mutations
are prevalent in myelodysplastic syndromes with ring sideroblasts but
do not hold independent prognostic value. Blood 2012;119:569-572.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/22096241.

180. Itzykson R, Kosmider O, Cluzeau T, et al. Impact of TET2
mutations on response rate to azacitidine in myelodysplastic
syndromes and low blast count acute myeloid leukemias. Leukemia
2011;25:1147-1152. Available at:
http://www.ncbi.nim.nih.gov/pubmed/21494260.

181. Bejar R, Lord A, Stevenson K, et al. TET2 mutations predict
response to hypomethylating agents in myelodysplastic syndrome
patients. Blood 2014;124:2705-2712. Available at:
http://www.ncbi.nim.nih.gov/pubmed/25224413.

182. Sebaa A, Ades L, Baran-Marzack F, et al. Incidence of 17p
deletions and TP53 mutation in myelodysplastic syndrome and acute
myeloid leukemia with 5q deletion. Genes Chromosomes Cancer
2012;51:1086-1092. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/22933333.

183. Jadersten M, Saft L, Smith A, et al. TP53 mutations in low-risk
myelodysplastic syndromes with del(5q) predict disease progression.
J Clin Oncol 2011;29:1971-1979. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21519010.

184. Mallo M, Del Rey M, Ibanez M, et al. Response to lenalidomide
in myelodysplastic syndromes with del(5q): influence of cytogenetics
and mutations. Br J Haematol 2013;162:74-86. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23614682.

MS-49


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/24030381
http://www.ncbi.nlm.nih.gov/pubmed/24220272
http://www.ncbi.nlm.nih.gov/pubmed/23690417
http://www.ncbi.nlm.nih.gov/pubmed/24695057
http://www.ncbi.nlm.nih.gov/pubmed/21415852
http://www.ncbi.nlm.nih.gov/pubmed/22158538
http://www.ncbi.nlm.nih.gov/pubmed/22389253
http://www.ncbi.nlm.nih.gov/pubmed/23832012
https://www.ncbi.nlm.nih.gov/pubmed/25957392
http://www.ncbi.nlm.nih.gov/pubmed/22096241
http://www.ncbi.nlm.nih.gov/pubmed/21494260
http://www.ncbi.nlm.nih.gov/pubmed/25224413
http://www.ncbi.nlm.nih.gov/pubmed/22933333
http://www.ncbi.nlm.nih.gov/pubmed/21519010
http://www.ncbi.nlm.nih.gov/pubmed/23614682

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

185. Jadersten M, Saft L, Pellagatti A, et al. Clonal heterogeneity in
the 5g- syndrome: p53 expressing progenitors prevail during
lenalidomide treatment and expand at disease progression.
Haematologica 2009;94:1762-1766. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19797731.

186. Mohamedali AM, Alkhatabi H, Kulasekararaj A, et al. Utility of
peripheral blood for cytogenetic and mutation analysis in
myelodysplastic syndrome. Blood 2013;122:567-570. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23760614.

187. Della Porta MG, Malcovati L. Clinical relevance of extra-
hematologic comorbidity in the management of patients with

myelodysplastic syndrome. Haematologica 2009;94:602-606.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/19407314.

188. Naqvi K, Garcia-Manero G, Sardesai S, et al. Association of
comorbidities with overall survival in myelodysplastic syndrome:
development of a prognostic model. J Clin Oncol 2011;29:2240-2246.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/21537048.

189. Sperr WR, Wimazal F, Kundi M, et al. Comorbidity as prognostic
variable in MDS: comparative evaluation of the HCT-Cl and CCl in a
core dataset of 419 patients of the Austrian MDS Study Group. Ann
Oncol 2010;21:114-119. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19605505.

190. Wang R, Gross CP, Halene S, Ma X. Comorbidities and survival
in a large cohort of patients with newly diagnosed myelodysplastic
syndromes. Leuk Res 2009;33:1594-1598. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19324411.

191. Zipperer E, Pelz D, Nachtkamp K, et al. The hematopoietic stem
cell transplantation comorbidity index is of prognostic relevance for
patients with myelodysplastic syndrome. Haematologica 2009;94:729-
732. Available at: http://www.ncbi.nlm.nih.gov/pubmed/19336740.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

192. Della Porta MG, Malcovati L, Strupp C, et al. Risk stratification
based on both disease status and extra-hematologic comorbidities in
patients with myelodysplastic syndrome. Haematologica 2011;96:441-
449. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21134982.

193. Cheson BD, Bennett JM, Kantarjian H, et al. Report of an
international working group to standardize response criteria for
myelodysplastic syndromes. Blood 2000;96:3671-3674. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11090046.

194. Cheson BD, Greenberg PL, Bennett JM, et al. Clinical application
and proposal for modification of the International Working Group
(IWG) response criteria in myelodysplasia. Blood 2006;108:419-425.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/16609072.

195. Greenberg P, Baer, M, Bennett, J et al. NCCN Practice
Guidelines for Myelodysplastic Syndromes, Versionl, 2001, In "The
Complete Library of NCCN Guidelines [CD-ROM]," Rockledge, PA;
2001.

196. Hicks LK, Bering H, Carson KR, et al. The ASH Choosing
Wisely(R) campaign: five hematologic tests and treatments to
guestion. Blood 2013;122:3879-3883. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/24307720.

197. Greenberg P. The role of hemopoietic growth factors in the
treatment of myelodysplastic syndromes. Int J Ped Hem-Onc
1997;4:231-238. Available at:

198. Houwerzijl EJ, Blom NR, van der Want JJ, et al. Increased
peripheral platelet destruction and caspase-3-independent
programmed cell death of bone marrow megakaryocytes in
myelodysplastic patients. Blood 2005;105:3472-3479. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15542580.

199. Tamura H, Ogata K, Luo S, et al. Plasma thrombopoietin (TPO)
levels and expression of TPO receptor on platelets in patients with

MS-50


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/19797731
http://www.ncbi.nlm.nih.gov/pubmed/23760614
http://www.ncbi.nlm.nih.gov/pubmed/19407314
http://www.ncbi.nlm.nih.gov/pubmed/21537048
http://www.ncbi.nlm.nih.gov/pubmed/19605505
http://www.ncbi.nlm.nih.gov/pubmed/19324411
http://www.ncbi.nlm.nih.gov/pubmed/19336740
http://www.ncbi.nlm.nih.gov/pubmed/21134982
http://www.ncbi.nlm.nih.gov/pubmed/11090046
http://www.ncbi.nlm.nih.gov/pubmed/16609072
http://www.ncbi.nlm.nih.gov/pubmed/24307720
http://www.ncbi.nlm.nih.gov/pubmed/15542580

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

myelodysplastic syndromes. Br J Haematol 1998;103:778-784.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/9858230.

200. Bennett JM, Catovsky D, Daniel MT, et al. Proposals for the
classification of the myelodysplastic syndromes. Br J Haematol
1982:;51:189-199. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/6952920.

201. Zwierzina H, Rollinger-Holzinger I, Nuessler V, et al.
Endogenous serum thrombopoietin concentrations in patients with
myelodysplastic syndromes. Leukemia 1998;12:59-64. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9436921.

202. Greenberg PL, Garcia-Manero G, Moore M, et al. A randomized
controlled trial of romiplostim in patients with low- or intermediate-risk
myelodysplastic syndrome receiving decitabine. Leuk Lymphoma
2013;54:321-328. Available at:
http://www.ncbi.nim.nih.gov/pubmed/22906162.

203. Kantarjian H, Fenaux P, Sekeres MA, et al. Safety and efficacy
of romiplostim in patients with lower-risk myelodysplastic syndrome
and thrombocytopenia. J Clin Oncol 2010;28:437-444. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20008626.

204. Kantarjian HM, Giles FJ, Greenberg PL, et al. Phase 2 study of
romiplostim in patients with low- or intermediate-risk myelodysplastic
syndrome receiving azacitidine therapy. Blood 2010;116:3163-3170.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/20631375.

205. Sekeres MA, Kantarjian H, Fenaux P, et al. Subcutaneous or
intravenous administration of romiplostim in thrombocytopenic
patients with lower risk myelodysplastic syndromes. Cancer
2011;117:992-1000. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20945323.

206. Wang ES, Lyons RM, Larson RA, et al. A randomized, double-
blind, placebo-controlled phase 2 study evaluating the efficacy and
safety of romiplostim treatment of patients with low or intermediate-1

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

risk myelodysplastic syndrome receiving lenalidomide. J Hematol
Oncol 2012;5:71. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23190430.

207. Sekeres MA, Giagounidis A, Kantarjian H, et al. Development
and validation of a model to predict platelet response to romiplostim in
patients with lower-risk myelodysplastic syndromes. Br J Haematol
2014;167:337-345. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/25039607.

208. Giagounidis A, Mufti GJ, Fenaux P, et al. Results of a
randomized, double-blind study of romiplostim versus placebo in
patients with low/intermediate-1-risk myelodysplastic syndrome and
thrombocytopenia. Cancer 2014;120:1838-1846. Available at:
http://www.ncbi.nim.nih.gov/pubmed/24706489.

209. Fenaux P, Muus P, Kantarjian H, et al. Romiplostim monotherapy
in thrombocytopenic patients with myelodysplastic syndromes: long-
term safety and efficacy. Br J Haematol 2017;178:906-913. Available
at: https://www.ncbi.nlm.nih.gov/pubmed/28616874.

210. Mavroudi I, Pyrovolaki K, Pavlaki K, et al. Effect of the
nonpeptide thrombopoietin receptor agonist eltrombopag on
megakaryopoiesis of patients with lower risk myelodysplastic
syndrome. Leuk Res 2011;35:323-328. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20688394.

211. Will B, Kawahara M, Luciano JP, et al. Effect of the nonpeptide
thrombopoietin receptor agonist Eltrombopag on bone marrow cells
from patients with acute myeloid leukemia and myelodysplastic
syndrome. Blood 2009;114:3899-3908. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19710504.

212. Oliva EN, Santini V, Alati C, et al. Eltrombopag for the treatment
of thrombocytopenia of low and intermediate-1 IPSS risk
myelodysplastic syndromes: Interim results on efficacy, safety and
quality of life of an international, multicenter prospective, randomized,

MS-51


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/9858230
http://www.ncbi.nlm.nih.gov/pubmed/6952920
http://www.ncbi.nlm.nih.gov/pubmed/9436921
http://www.ncbi.nlm.nih.gov/pubmed/22906162
http://www.ncbi.nlm.nih.gov/pubmed/20008626
http://www.ncbi.nlm.nih.gov/pubmed/20631375
http://www.ncbi.nlm.nih.gov/pubmed/20945323
http://www.ncbi.nlm.nih.gov/pubmed/23190430
http://www.ncbi.nlm.nih.gov/pubmed/25039607
http://www.ncbi.nlm.nih.gov/pubmed/24706489
https://www.ncbi.nlm.nih.gov/pubmed/28616874
http://www.ncbi.nlm.nih.gov/pubmed/20688394
http://www.ncbi.nlm.nih.gov/pubmed/19710504

National

Comprehensive

WNOG@®WE Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

trial. Blood 2015;126:91-91. Available at:
http://www.bloodjournal.org/content/126/23/91.

213. Oliva EN, Alati C, Santini V, et al. Eltrombopag versus placebo
for low-risk myelodysplastic syndromes with thrombocytopenia (EQoL-
MDS): phase 1 results of a single-blind, randomised, controlled,
phase 2 superiority trial. Lancet Haematol 2017;4:€127-e136.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/28162984.

214. Khan M, Kristy B, Kadia T, et al. Efficacy and safety of
eltrombopag for treatment of patients with myelodysplastic syndromes
after hypomethylating-agent failure: A phase 2 clinical trial. Blood
2015;126:1691-1691. Available at:
http://www.bloodjournal.org/content/126/23/1691.

215. Mittelman M, Platzbecker U, Afanasyev B, et al. Eltrombopag for
advanced myelodysplastic syndromes or acute myeloid leukaemia
and severe thrombocytopenia (ASPIRE): a randomised, placebo-
controlled, phase 2 trial. Lancet Haematol 2018;5:e34-e43. Available
at: https://www.ncbi.nlm.nih.gov/pubmed/29241762.

216. Hashimoto S, Toba K, Fuse I, et al. Thrombopoietin activates the
growth of megakaryoblasts in patients with chronic myeloproliferative
disorders and myelodysplastic syndrome. Eur J Haematol
2000;64:225-230. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10776693.

217. Luo SS, Ogata K, Yokose N, et al. Effect of thrombopoietin on
proliferation of blasts from patients with myelodysplastic syndromes.
Stem Cells 2000;18:112-119. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10742383.

218. Greenberg PL. Myelodysplastic syndromes: iron overload
consequences and current chelating therapies. J Natl Compr Canc
Netw 2006;4:91-96. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16403408.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

219. Farquhar MJ, Bowen DT. Oxidative stress and the
myelodysplastic syndromes. Int J Hematol 2003;77:342-350. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/12774921.

220. Hershko C, Link G, Cabantchik I. Pathophysiology of iron
overload. Ann N Y Acad Sci 1998;850:191-201. Available at:
http://www.ncbi.nIm.nih.gov/pubmed/9668540.

221. Jaeger M, Aul C, Sohngen D, et al. [Secondary
hemochromatosis in polytransfused patients with myelodysplastic
syndromes]. Beitr Infusionsther 1992;30:464-468. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/1284762.

222. Schafer Al, Cheron RG, Dluhy R, et al. Clinical consequences of
acquired transfusional iron overload in adults. N Engl J Med
1981;304:319-324. Available at:
http://www.ncbi.nIm.nih.gov/pubmed/6777701.

223. Jensen PD, Jensen FT, Christensen T, et al. Relationship
between hepatocellular injury and transfusional iron overload prior to
and during iron chelation with desferrioxamine: a study in adult
patients with acquired anemias. Blood 2003;101:91-96. Available at:
http://www.ncbi.nim.nih.gov/pubmed/12393528.

224. Malcovati L. Impact of transfusion dependency and secondary
iron overload on the survival of patients with myelodysplastic
syndromes. Leuk Res 2007;31 Suppl 3:S2-6. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18037415.

225. Mainous AG, 3rd, Tanner RJ, Hulihan MM, et al. The impact of
chelation therapy on survival in transfusional iron overload: a meta-
analysis of myelodysplastic syndrome. Br J Haematol 2014;167:720-
723. Available at: http://www.ncbi.nim.nih.gov/pubmed/25048454.

226. Brittenham GM, Badman DG. Noninvasive measurement of iron:
report of an NIDDK workshop. Blood 2003;101:15-19. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12393526.

MS-52


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.bloodjournal.org/content/126/23/91
https://www.ncbi.nlm.nih.gov/pubmed/28162984
http://www.bloodjournal.org/content/126/23/1691
https://www.ncbi.nlm.nih.gov/pubmed/29241762
http://www.ncbi.nlm.nih.gov/pubmed/10776693
http://www.ncbi.nlm.nih.gov/pubmed/10742383
http://www.ncbi.nlm.nih.gov/pubmed/16403408
http://www.ncbi.nlm.nih.gov/pubmed/12774921
http://www.ncbi.nlm.nih.gov/pubmed/9668540
http://www.ncbi.nlm.nih.gov/pubmed/1284762
http://www.ncbi.nlm.nih.gov/pubmed/6777701
http://www.ncbi.nlm.nih.gov/pubmed/12393528
http://www.ncbi.nlm.nih.gov/pubmed/18037415
http://www.ncbi.nlm.nih.gov/pubmed/25048454
http://www.ncbi.nlm.nih.gov/pubmed/12393526

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

227. St Pierre TG, Clark PR, Chua-anusorn W, et al. Noninvasive
measurement and imaging of liver iron concentrations using proton
magnetic resonance. Blood 2005;105:855-861. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15256427.

228. Jensen PD, Heickendorff L, Pedersen B, et al. The effect of iron
chelation on haemopoiesis in MDS patients with transfusional iron
overload. Br J Haematol 1996;94:288-299. Available at:
http://www.nchi.nlm.nih.gov/pubmed/8759889.

229. Jensen PD, Jensen FT, Christensen T, et al. Evaluation of
myocardial iron by magnetic resonance imaging during iron chelation
therapy with deferrioxamine: indication of close relation between
myocardial iron content and chelatable iron pool. Blood
2003;101:4632-4639. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12576333.

230. Food and Drug Administration. Prescribing information.
Desferal® (deferoxamine mesylate) for injection USP. 2011. Available
at:
http://www.accessdata.fda.gov/drugsatfda_docs/label/2011/016267s0
50Ibl.pdf. Accessed October 12, 2016.

231. Food and Drug Administration. Prescribing information.
EXJADE® (deferasirox) tablets for oral suspension. 2013. Available
at:

http://www.accessdata.fda.gov/drugsatfda docs/label/2013/021882s0
19Ibl.pdf. Accessed October 12, 2016.

232. Nisbet-Brown E, Olivieri NF, Giardina PJ, et al. Effectiveness and
safety of ICL670 in iron-loaded patients with thalassaemia: a
randomised, double-blind, placebo-controlled, dose-escalation trial.
Lancet 2003;361:1597-1602. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/12747879.

233. Piga A, Galanello R, Forni GL, et al. Randomized phase Il trial of
deferasirox (Exjade, ICL670), a once-daily, orally-administered iron
chelator, in comparison to deferoxamine in thalassemia patients with

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

transfusional iron overload. Haematologica 2006;91:873-880.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/16818273.

234. Gattermann N, Finelli C, Porta MD, et al. Deferasirox in iron-
overloaded patients with transfusion-dependent myelodysplastic
syndromes: Results from the large 1-year EPIC study. Leuk Res
2010;34:1143-1150. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20451251.

235. Greenberg PL, Koller CA, Cabantchik ZI, et al. Prospective
assessment of effects on iron-overload parameters of deferasirox
therapy in patients with myelodysplastic syndromes. Leuk Res
2010;34:1560-1565. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20615548.

236. List AF, Baer MR, Steensma DP, et al. Deferasirox reduces
serum ferritin and labile plasma iron in RBC transfusion-dependent
patients with myelodysplastic syndrome. J Clin Oncol 2012;30:2134-
2139. Available at: http://www.ncbi.nim.nih.gov/pubmed/22547607.

237. Food and Drug Administration. Prescribing information.
FERRIPROX® (deferiprone) tablets, for oral use. 2012. Available at:
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/021825s0
01lbl.pdf. Accessed October 12, 2016.

238. Greenberg PL, Rigsby CK, Stone RM, et al. NCCN Task Force:
Transfusion and iron overload in patients with myelodysplastic
syndromes. J Natl Compr Canc Netw 2009;7 Suppl 9:S1-16. Available
at: http://www.nchi.nlm.nih.gov/pubmed/20064286.

239. Mannone L, Gardin C, Quarre MC, et al. High-dose darbepoetin
alpha in the treatment of anaemia of lower risk myelodysplastic
syndrome results of a phase Il study. Br J Haematol 2006;133:513-
519. Available at: http://www.ncbi.nlm.nih.gov/pubmed/16681638.

240. Musto P, Lanza F, Balleari E, et al. Darbepoetin alpha for the
treatment of anaemia in low-intermediate risk myelodysplastic

MS-53


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/15256427
http://www.ncbi.nlm.nih.gov/pubmed/8759889
http://www.ncbi.nlm.nih.gov/pubmed/12576333
http://www.accessdata.fda.gov/drugsatfda_docs/label/2011/016267s050lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2011/016267s050lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/021882s019lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/021882s019lbl.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12747879
http://www.ncbi.nlm.nih.gov/pubmed/16818273
http://www.ncbi.nlm.nih.gov/pubmed/20451251
http://www.ncbi.nlm.nih.gov/pubmed/20615548
http://www.ncbi.nlm.nih.gov/pubmed/22547607
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/021825s001lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/021825s001lbl.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20064286
http://www.ncbi.nlm.nih.gov/pubmed/16681638

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

syndromes. Br J Haematol 2005;128:204-209. Available at:
http://www.ncbi.nim.nih.gov/pubmed/15638854.

241. Giraldo P, Nomdedeu B, Loscertales J, et al. Darbepoetin alpha
for the treatment of anemia in patients with myelodysplastic
syndromes. Cancer 2006;107:2807-2816. Available at:
http://www.ncbi.nim.nih.gov/pubmed/17115424.

242. Stasi R, Abruzzese E, Lanzetta G, et al. Darbepoetin alfa for the
treatment of anemic patients with low- and intermediate-1-risk
myelodysplastic syndromes. Ann Oncol 2005;16:1921-1927. Available
at: http://www.ncbi.nim.nih.gov/pubmed/16166176.

243. Hellstrom-Lindberg E, Ahlgren T, Beguin Y, et al. Treatment of
anemia in myelodysplastic syndromes with granulocyte colony-
stimulating factor plus erythropoietin: results from a randomized
phase Il study and long-term follow-up of 71 patients. Blood
1998;92:68-75. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9639501.

244. Jadersten M, Malcovati L, Dybedal I, et al. Erythropoietin and
granulocyte-colony stimulating factor treatment associated with
improved survival in myelodysplastic syndrome. J Clin Oncol
2008;26:3607-3613. Available at:
http://www.nchi.nim.nih.gov/pubmed/18559873.

245. Park S, Grabar S, Kelaidi C, et al. Predictive factors of response
and survival in myelodysplastic syndrome treated with erythropoietin
and G-CSF: the GFM experience. Blood 2008;111:574-582. Available
at: http://www.nchi.nlm.nih.gov/pubmed/17940203.

246. Kelaidi C, Beyne-Rauzy O, Braun T, et al. High response rate
and improved exercise capacity and quality of life with a new regimen
of darbepoetin alfa with or without filgrastim in lower-risk
myelodysplastic syndromes: a phase Il study by the GFM. Ann
Hematol 2013;92:621-631. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23358617.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

247. Tehranchi R, Fadeel B, Schmidt-Mende J, et al. Antiapoptotic
role of growth factors in the myelodysplastic syndromes: concordance
between in vitro and in vivo observations. Clin Cancer Res
2005;11:6291-6299. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16144933.

248. Kelaidi C, Park S, Brechignac S, et al. Treatment of
myelodysplastic syndromes with 5q deletion before the lenalidomide
era; the GFM experience with EPO and thalidomide. Leuk Res
2008;32:1049-1053. Available at:
http://www.ncbi.nim.nih.gov/pubmed/18191202.

249. Greenberg PL, Sun Z, Miller KB, et al. Treatment of
myelodysplastic syndromes patients with erythropoietin with or without
granulocyte colony-stimulating factor: results of a prospective
randomized phase lll trial by the Eastern Cooperative Oncology
Group (E1996). Blood 2009. Available at:
http://www.ncbi.nim.nih.gov/pubmed/19564636.

250. Phurrough S, Jacques L, Ciccanti M, et al. Decision memo for
erythropoiesis stimulating agents (ESAs) for non-renal disease
indications (CAG-00383N). Centers for Medicare and Medicaid
Services 2007. Available at: http://www.cms.gov/medicare-coverage-
database/details/nca-decision-
memo.aspx?NCAId=203&ver=12&NcaName=Erythropoiesis+Stimulati
ng+Agents+&bc=BEAAAAAAIAAAL.

251. Fenaux P, Mufti GJ, Hellstrom-Lindberg E, et al. Efficacy of
azacitidine compared with that of conventional care regimens in the
treatment of higher-risk myelodysplastic syndromes: a randomised,
open-label, phase Ill study. Lancet Oncol 2009;10:223-232. Available
at: http://www.nchi.nlm.nih.gov/pubmed/19230772.

252. Kantarjian H, Issa JP, Rosenfeld CS, et al. Decitabine improves
patient outcomes in myelodysplastic syndromes: results of a phase Il
randomized study. Cancer 2006;106:1794-1803. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16532500.

MS-54


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/15638854
http://www.ncbi.nlm.nih.gov/pubmed/17115424
http://www.ncbi.nlm.nih.gov/pubmed/16166176
http://www.ncbi.nlm.nih.gov/pubmed/9639501
http://www.ncbi.nlm.nih.gov/pubmed/18559873
http://www.ncbi.nlm.nih.gov/pubmed/17940203
http://www.ncbi.nlm.nih.gov/pubmed/23358617
http://www.ncbi.nlm.nih.gov/pubmed/16144933
http://www.ncbi.nlm.nih.gov/pubmed/18191202
http://www.ncbi.nlm.nih.gov/pubmed/19564636
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=203&ver=12&NcaName=Erythropoiesis+Stimulating+Agents+&bc=BEAAAAAAIAAA&
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=203&ver=12&NcaName=Erythropoiesis+Stimulating+Agents+&bc=BEAAAAAAIAAA&
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=203&ver=12&NcaName=Erythropoiesis+Stimulating+Agents+&bc=BEAAAAAAIAAA&
http://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=203&ver=12&NcaName=Erythropoiesis+Stimulating+Agents+&bc=BEAAAAAAIAAA&
http://www.ncbi.nlm.nih.gov/pubmed/19230772
http://www.ncbi.nlm.nih.gov/pubmed/16532500

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

253. Lubbert M, Suciu S, Baila L, et al. Low-dose decitabine versus
best supportive care in elderly patients with intermediate- or high-risk
myelodysplastic syndrome (MDS) ineligible for intensive
chemotherapy: final results of the randomized phase Il study of the
European Organisation for Research and Treatment of Cancer
Leukemia Group and the German MDS Study Group. J Clin Oncol
2011;29:1987-1996. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21483003.

254. Silverman LR, Demakos EP, Peterson BL, et al. Randomized
controlled trial of azacitidine in patients with the myelodysplastic
syndrome: a study of the cancer and leukemia group B. J Clin Oncol
2002;20:2429-2440. Available at:
http://www.ncbi.nim.nih.gov/pubmed/12011120.

255. Silverman LR, McKenzie DR, Peterson BL, et al. Further analysis
of trials with azacitidine in patients with myelodysplastic syndrome:
studies 8421, 8921, and 9221 by the Cancer and Leukemia Group B.
J Clin Oncol 2006;24:3895-3903. Available at:
http://www.ncbi.nim.nih.gov/pubmed/16921040.

256. Silverman LR, Fenaux P, Mufti GJ, et al. Continued azacitidine
therapy beyond time of first response improves quality of response in
patients with higher-risk myelodysplastic syndromes. Cancer
2011;117:2697-2702. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21656747.

257. Lyons RM, Cosgriff TM, Modi SS, et al. Hematologic response to
three alternative dosing schedules of azacitidine in patients with
myelodysplastic syndromes. J Clin Oncol 2009;27:1850-1856.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/19255328.

258. Martin MG, Walgren RA, Procknow E, et al. A phase Il study of
5-day intravenous azacitidine in patients with myelodysplastic
syndromes. Am J Hematol 2009;84:560-564. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19650118.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

259. Lubbert M, Wijermans P, Kunzmann R, et al. Cytogenetic
responses in high-risk myelodysplastic syndrome following low-dose
treatment with the DNA methylation inhibitor 5-aza-2'-deoxycytidine.
Br J Haematol 2001;114:349-357. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11529854.

260. Wijermans P, Lubbert M, Verhoef G, et al. Low-dose 5-aza-2'-
deoxycytidine, a DNA hypomethylating agent, for the treatment of
high-risk myelodysplastic syndrome: a multicenter phase Il study in
elderly patients. J Clin Oncol 2000;18:956-962. Available at:
http://www.nchi.nim.nih.gov/pubmed/10694544.

261. van den Bosch J, Lubbert M, Verhoef G, Wijermans PW. The
effects of 5-aza-2'-deoxycytidine (Decitabine) on the platelet count in
patients with intermediate and high-risk myelodysplastic syndromes.
Leuk Res 2004;28:785-790. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15203276.

262. Saba HI, Lubbert M, Wijermans PW. Response Rates of Phase 2
and Phase 3 Trials of Decitabine (DAC) in Patients with
Myelodysplastic Syndromes (MDS). ASH Annual Meeting Abstracts
2005;106:2515-. Available at:
http://www.bloodjournal.org/content/106/11/2515.

263. Kantarjian HM, O'Brien S, Shan J, et al. Update of the decitabine
experience in higher risk myelodysplastic syndrome and analysis of
prognostic factors associated with outcome. Cancer 2007;109:265-
273. Available at: http://www.nchi.nlm.nih.gov/pubmed/17133405.

264. Kantarjian H, Oki Y, Garcia-Manero G, et al. Results of a
randomized study of 3 schedules of low-dose decitabine in higher-risk
myelodysplastic syndrome and chronic myelomonocytic leukemia.
Blood 2007;109:52-57. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16882708.

265. Damaj G, Duhamel A, Robin M, et al. Impact of azacitidine
before allogeneic stem-cell transplantation for myelodysplastic
syndromes: a study by the Societe Francaise de Greffe de Moelle et

MS-55


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/21483003
http://www.ncbi.nlm.nih.gov/pubmed/12011120
http://www.ncbi.nlm.nih.gov/pubmed/16921040
http://www.ncbi.nlm.nih.gov/pubmed/21656747
http://www.ncbi.nlm.nih.gov/pubmed/19255328
http://www.ncbi.nlm.nih.gov/pubmed/19650118
http://www.ncbi.nlm.nih.gov/pubmed/11529854
http://www.ncbi.nlm.nih.gov/pubmed/10694544
http://www.ncbi.nlm.nih.gov/pubmed/15203276
http://www.bloodjournal.org/content/106/11/2515
http://www.ncbi.nlm.nih.gov/pubmed/17133405
http://www.ncbi.nlm.nih.gov/pubmed/16882708

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|
BR
ko

de Therapie-Cellulaire and the Groupe-Francophone des
Myelodysplasies. J Clin Oncol 2012;30:4533-4540. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23109707.

266. Field T, Perkins J, Huang Y, et al. 5-Azacitidine for
myelodysplasia before allogeneic hematopoietic cell transplantation.
Bone Marrow Transplant 2010;45:255-260. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19543327.

267. Gerds AT, Gooley TA, Estey EH, et al. Pretransplantation
therapy with azacitidine vs induction chemotherapy and
posttransplantation outcome in patients with MDS. Biol Blood Marrow
Transplant 2012;18:1211-1218. Available at:
http://www.ncbi.nim.nih.gov/pubmed/22252125.

268. Lubbert M, Bertz H, Ruter B, et al. Non-intensive treatment with
low-dose 5-aza-2'-deoxycytidine (DAC) prior to allogeneic blood SCT
of older MDS/AML patients. Bone Marrow Transplant 2009;44:585-
588. Available at: http://www.ncbi.nlm.nih.gov/pubmed/19363531.

269. Santini V, Almeida A, Giagounidis A, et al. Randomized Phase IlI
Study of Lenalidomide Versus Placebo in RBC Transfusion-
Dependent Patients With Lower-Risk Non-del(5q) Myelodysplastic
Syndromes and Ineligible for or Refractory to Erythropoiesis-
Stimulating Agents. J Clin Oncol 2016;34:2988-2996. Available at:
https://www.ncbi.nim.nih.gov/pubmed/27354480.

270. Fenaux P, Giagounidis A, Selleslag D, et al. A randomized phase
3 study of lenalidomide versus placebo in RBC transfusion-dependent
patients with Low-/Intermediate-1-risk myelodysplastic syndromes
with del5q. Blood 2011;118:3765-3776. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21753188.

271. Deeg HJ, Jiang PY, Holmberg LA, et al. Hematologic responses
of patients with MDS to antithymocyte globulin plus etanercept
correlate with improved flow scores of marrow cells. Leuk Res
2004;28:1177-1180. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15380342.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

272. Molldrem JJ, Caples M, Mavroudis D, et al. Antithymocyte
globulin for patients with myelodysplastic syndrome. Br J Haematol
1997;99:699-705. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9401087.

273. Garg R, Faderl S, Garcia-Manero G, et al. Phase Il study of
rabbit anti-thymocyte globulin, cyclosporine and granulocyte colony-
stimulating factor in patients with aplastic anemia and myelodysplastic
syndrome. Leukemia 2009;23:1297-1302. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/19242494.

274. Passweg JR, Giagounidis AA, Simcock M, et al.
Immunosuppressive therapy for patients with myelodysplastic
syndrome: a prospective randomized multicenter phase Il trial
comparing antithymocyte globulin plus cyclosporine with best
supportive care--SAKK 33/99. J Clin Oncol 2011;29:303-309.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/21149672.

275. Saunthararajah Y, Nakamura R, Nam JM, et al. HLA-DR15
(DR2) is overrepresented in myelodysplastic syndrome and aplastic
anemia and predicts a response to immunosuppression in
myelodysplastic syndrome. Blood 2002;100:1570-1574. Available at:
http://www.ncbi.nim.nih.gov/pubmed/12176872.

276. Scheinberg P, Nunez O, Weinstein B, et al. Horse versus rabbit
antithymocyte globulin in acquired aplastic anemia. N Engl J Med
2011;365:430-438. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/21812672.

277. Stadler M, Germing U, Kliche KO, et al. A prospective,
randomised, phase Il study of horse antithymocyte globulin vs rabbit
antithymocyte globulin as immune-modulating therapy in patients with
low-risk myelodysplastic syndromes. Leukemia 2004;18:460-465.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/14712285.

278. Alsultan A, Goldenberg NA, Kaiser N, et al. Tacrolimus as an
alternative to cyclosporine in the maintenance phase of
immunosuppressive therapy for severe aplastic anemia in children.

MS-56


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/23109707
http://www.ncbi.nlm.nih.gov/pubmed/19543327
http://www.ncbi.nlm.nih.gov/pubmed/22252125
http://www.ncbi.nlm.nih.gov/pubmed/19363531
https://www.ncbi.nlm.nih.gov/pubmed/27354480
http://www.ncbi.nlm.nih.gov/pubmed/21753188
http://www.ncbi.nlm.nih.gov/pubmed/15380342
http://www.ncbi.nlm.nih.gov/pubmed/9401087
https://www.ncbi.nlm.nih.gov/pubmed/19242494
http://www.ncbi.nlm.nih.gov/pubmed/21149672
http://www.ncbi.nlm.nih.gov/pubmed/12176872
http://www.ncbi.nlm.nih.gov/pubmed/21812672
http://www.ncbi.nlm.nih.gov/pubmed/14712285

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
EE

Pediatr Blood Cancer 2009;52:626-630. Available at:
http://www.ncbi.nim.nih.gov/pubmed/19148946.

279. Macartney C, Freilich M, Odame I, et al. Complete response to
tacrolimus in a child with severe aplastic anemia resistant to
cyclosporin A. Pediatr Blood Cancer 2009;52:525-527. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19058202.

280. List A, Kurtin S, Roe DJ, et al. Efficacy of lenalidomide in
myelodysplastic syndromes. N Engl J Med 2005;352:549-557.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/15703420.

281. Nimer SD. Clinical management of myelodysplastic syndromes
with interstitial deletion of chromosome 5q. J Clin Oncol
2006;24:2576-2582. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16735711.

282. Giagounidis A, Mufti GJ, Mittelman M, et al. Outcomes in RBC
transfusion-dependent patients with Low-/Intermediate-1-risk
myelodysplastic syndromes with isolated deletion 5q treated with
lenalidomide: a subset analysis from the MDS-004 study. Eur J
Haematol 2014. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/24813620.

283. Kuendgen A, Lauseker M, List AF, et al. Lenalidomide does not
increase AML progression risk in RBC transfusion-dependent patients
with Low- or Intermediate-1-risk MDS with del(5q): a comparative
analysis. Leukemia 2012. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23257782.

284. Raza A, Reeves JA, Feldman EJ, et al. Phase 2 study of
lenalidomide in transfusion-dependent, low-risk, and intermediate-1
risk myelodysplastic syndromes with karyotypes other than deletion
5¢. Blood 2008;111:86-93. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/17893227.

285. Toma A, Kosmider O, Chevret S, et al. Lenalidomide with or
without erythropoietin in transfusion-dependent erythropoiesis-

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

stimulating agent-refractory lower-risk MDS without 5q deletion.
Leukemia 2016;30:897-905. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/26500139.

286. Tricot G, Boogaerts MA. The role of aggressive chemotherapy in
the treatment of the myelodysplastic syndromes. Br J Haematol
1986;63:477-483. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/3730285.

287. Estey EH, Thall PF, Cortes JE, et al. Comparison of idarubicin +
ara-C-, fludarabine + ara-C-, and topotecan + ara-C-based regimens
in treatment of newly diagnosed acute myeloid leukemia, refractory
anemia with excess blasts in transformation, or refractory anemia with
excess blasts. Blood 2001;98:3575-3583. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11739159.

288. Sonneveld P, van Dongen JJ, Hagemeijer A, et al. High
expression of the multidrug resistance P-glycoprotein in high-risk
myelodysplasia is associated with immature phenotype. Leukemia
1993;7:963-969. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/8100604.

289. Advani R, Saba HI, Tallman MS, et al. Treatment of refractory
and relapsed acute myelogenous leukemia with combination
chemotherapy plus the multidrug resistance modulator PSC 833
(Valspodar). Blood 1999;93:787-795. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9920827.

290. Wattel E, Solary E, Hecquet B, et al. Quinine improves results of
intensive chemotherapy (IC) in myelodysplastic syndromes (MDS)
expressing P-glycoprotein (PGP). Updated results of a randomized
study. Groupe Francais des Myelodysplasies (GFM) and Groupe
GOELAMS. Adv Exp Med Biol 1999;457:35-46. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/10500778.

291. Greenberg PL, Lee SJ, Advani R, et al. Mitoxantrone, etoposide,
and cytarabine with or without valspodar in patients with relapsed or
refractory acute myeloid leukemia and high-risk myelodysplastic

MS-57


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/19148946
http://www.ncbi.nlm.nih.gov/pubmed/19058202
http://www.ncbi.nlm.nih.gov/pubmed/15703420
http://www.ncbi.nlm.nih.gov/pubmed/16735711
http://www.ncbi.nlm.nih.gov/pubmed/24813620
http://www.ncbi.nlm.nih.gov/pubmed/23257782
http://www.ncbi.nlm.nih.gov/pubmed/17893227
https://www.ncbi.nlm.nih.gov/pubmed/26500139
http://www.ncbi.nlm.nih.gov/pubmed/3730285
http://www.ncbi.nlm.nih.gov/pubmed/11739159
http://www.ncbi.nlm.nih.gov/pubmed/8100604
http://www.ncbi.nlm.nih.gov/pubmed/9920827
http://www.ncbi.nlm.nih.gov/pubmed/10500778

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

syndrome: a phase Il trial (E2995). J Clin Oncol 2004;22:1078-1086.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/15020609.

292. Anderson JE, Appelbaum FR, Fisher LD, et al. Allogeneic bone

marrow transplantation for 93 patients with myelodysplastic syndrome.

Blood 1993:;82:677-681. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/8329721.

293. De Witte T, Zwaan F, Hermans J, et al. Allogeneic bone marrow
transplantation for secondary leukaemia and myelodysplastic
syndrome: a survey by the Leukaemia Working Party of the European
Bone Marrow Transplantation Group (EBMTG). Br J Haematol
1990;74:151-155. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/2180469.

294. Demuynck H, Verhoef GE, Zachee P, et al. Treatment of patients
with myelodysplastic syndromes with allogeneic bone marrow
transplantation from genotypically HLA-identical sibling and alternative
donors. Bone Marrow Transplant 1996;17:745-751. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/8733692.

295. Jurado M, Deeg HJ, Storer B, et al. Hematopoietic stem cell
transplantation for advanced myelodysplastic syndrome after
conditioning with busulfan and fractionated total body irradiation is

associated with low relapse rate but considerable nonrelapse mortality.

Biol Blood Marrow Transplant 2002;8:161-169. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11939606.

296. Kerbauy DM, Chyou F, Gooley T, et al. Allogeneic hematopoietic
cell transplantation for chronic myelomonocytic leukemia. Biol Blood
Marrow Transplant 2005;11:713-720. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/16125642.

297. Nevill T3, Fung HC, Shepherd JD, et al. Cytogenetic
abnormalities in primary myelodysplastic syndrome are highly
predictive of outcome after allogeneic bone marrow transplantation.
Blood 1998;92:1910-1917. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9731047.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

298. Scott BL, Sandmaier BM, Storer B, et al. Myeloablative vs
nonmyeloablative allogeneic transplantation for patients with
myelodysplastic syndrome or acute myelogenous leukemia with
multilineage dysplasia: a retrospective analysis. Leukemia
2006;20:128-135. Available at:
http://www.nchi.nim.nih.gov/pubmed/16270037.

299. Wallen H, Gooley TA, Deeg HJ, et al. Ablative allogeneic

hematopoietic cell transplantation in adults 60 years of age and older.

J Clin Oncol 2005;23:3439-3446. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15824415.

300. Fukumoto JS, Greenberg PL. Management of patients with
higher risk myelodysplastic syndromes. Crit Rev Oncol Hematol
2005;56:179-192. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15979321.

301. Revicki DA, Brandenburg NA, Muus P, et al. Health-related
quality of life outcomes of lenalidomide in transfusion-dependent
patients with Low- or Intermediate-1-risk myelodysplastic syndromes
with a chromosome 5q deletion: results from a randomized clinical
trial. Leuk Res 2013;37:259-265. Available at:
http://www.ncbi.nim.nih.gov/pubmed/23273538.

302. Oliva EN, Latagliata R, Lagana C, et al. Lenalidomide in
International Prognostic Scoring System Low and Intermediate-1 risk
myelodysplastic syndromes with del(5q): an Italian phase Il trial of
health-related quality of life, safety and efficacy. Leuk Lymphoma
2013;54:2458-2465. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23432724.

303. Hellstrom-Lindberg E. Efficacy of erythropoietin in the
myelodysplastic syndromes: a meta-analysis of 205 patients from 17
studies. Br J Haematol 1995;89:67-71. Available at:
http://www.ncbi.nIm.nih.gov/pubmed/7833279.

304. Negrin RS, Stein R, Doherty K, et al. Maintenance treatment of
the anemia of myelodysplastic syndromes with recombinant human

MS-58


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/15020609
http://www.ncbi.nlm.nih.gov/pubmed/8329721
http://www.ncbi.nlm.nih.gov/pubmed/2180469
http://www.ncbi.nlm.nih.gov/pubmed/8733692
http://www.ncbi.nlm.nih.gov/pubmed/11939606
http://www.ncbi.nlm.nih.gov/pubmed/16125642
http://www.ncbi.nlm.nih.gov/pubmed/9731047
http://www.ncbi.nlm.nih.gov/pubmed/16270037
http://www.ncbi.nlm.nih.gov/pubmed/15824415
http://www.ncbi.nlm.nih.gov/pubmed/15979321
http://www.ncbi.nlm.nih.gov/pubmed/23273538
http://www.ncbi.nlm.nih.gov/pubmed/23432724
http://www.ncbi.nlm.nih.gov/pubmed/7833279

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|
BR
ko

granulocyte colony-stimulating factor and erythropoietin: evidence for
in vivo synergy. Blood 1996;87:4076-4081. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/8639764.

305. Casadevall N, Durieux P, Dubois S, et al. Health, economic, and
guality-of-life effects of erythropoietin and granulocyte colony-
stimulating factor for the treatment of myelodysplastic syndromes: a
randomized, controlled trial. Blood 2004;104:321-327. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15054036.

306. Hellstrom-Lindberg E, Negrin R, Stein R, et al. Erythroid
response to treatment with G-CSF plus erythropoietin for the anaemia
of patients with myelodysplastic syndromes: proposal for a predictive
model. Br J Haematol 1997;99:344-351. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/9375752.

307. Spiriti MA, Latagliata R, Niscola P, et al. Impact of a new dosing
regimen of epoetin alfa on quality of life and anemia in patients with
low-risk myelodysplastic syndrome. Ann Hematol 2005;84:167-176.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/15592833.

308. Hellstrom-Lindberg E, Gulbrandsen N, Lindberg G, et al. A
validated decision model for treating the anaemia of myelodysplastic
syndromes with erythropoietin + granulocyte colony-stimulating factor:
significant effects on quality of life. Br J Haematol 2003;120:1037-
1046. Available at: hitp://www.ncbi.nlm.nih.gov/pubmed/12648074.

309. Fili C, Malagola M, Follo MY, et al. Prospective phase Il Study on
5-days azacitidine for treatment of symptomatic and/or erythropoietin
unresponsive patients with low/INT-1-risk myelodysplastic syndromes.
Clin Cancer Res 2013;19:3297-3308. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23596104.

310. Platzbecker U, Wong RS, Verma A, et al. Safety and tolerability
of eltrombopag versus placebo for treatment of thrombocytopenia in
patients with advanced myelodysplastic syndromes or acute myeloid
leukaemia: a multicentre, randomised, placebo-controlled, double-

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

blind, phase 1/2 trial. Lancet Haematol 2015;2:e417-426. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/26686043.

311. Alyea EP, Kim HT, Ho V, et al. Comparative outcome of
nonmyeloablative and myeloablative allogeneic hematopoietic cell
transplantation for patients older than 50 years of age. Blood
2005;105:1810-1814. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/15459007.

312. Cutler CS, Lee SJ, Greenberg P, et al. A decision analysis of
allogeneic bone marrow transplantation for the myelodysplastic
syndromes: delayed transplantation for low-risk myelodysplasia is
associated with improved outcome. Blood 2004;104:579-585.
Available at: http://www.ncbi.nim.nih.gov/pubmed/15039286.

313. Laport GG, Sandmaier BM, Storer BE, et al. Reduced-intensity
conditioning followed by allogeneic hematopoietic cell transplantation
for adult patients with myelodysplastic syndrome and
myeloproliferative disorders. Biol Blood Marrow Transplant
2008;14:246-255. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/18215785.

314. McClune BL, Weisdorf DJ, Pedersen TL, et al. Effect of age on
outcome of reduced-intensity hematopoietic cell transplantation for
older patients with acute myeloid leukemia in first complete remission
or with myelodysplastic syndrome. J Clin Oncol 2010;28:1878-1887.
Available at: http://www.ncbi.nim.nih.gov/pubmed/20212255.

315. Kindwall-Keller T, Isola LM. The evolution of hematopoietic SCT
in myelodysplastic syndrome. Bone Marrow Transplant 2009;43:597-
609. Available at: http://www.ncbi.nlm.nih.gov/pubmed/19252532.

316. Oliansky DM, Antin JH, Bennett JM, et al. The role of cytotoxic
therapy with hematopoietic stem cell transplantation in the therapy of
myelodysplastic syndromes: an evidence-based review. Biol Blood
Marrow Transplant 2009;15:137-172. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19167676.

MS-59


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/8639764
http://www.ncbi.nlm.nih.gov/pubmed/15054036
http://www.ncbi.nlm.nih.gov/pubmed/9375752
http://www.ncbi.nlm.nih.gov/pubmed/15592833
http://www.ncbi.nlm.nih.gov/pubmed/12648074
http://www.ncbi.nlm.nih.gov/pubmed/23596104
https://www.ncbi.nlm.nih.gov/pubmed/26686043
http://www.ncbi.nlm.nih.gov/pubmed/15459007
http://www.ncbi.nlm.nih.gov/pubmed/15039286
http://www.ncbi.nlm.nih.gov/pubmed/18215785
http://www.ncbi.nlm.nih.gov/pubmed/20212255
http://www.ncbi.nlm.nih.gov/pubmed/19252532
http://www.ncbi.nlm.nih.gov/pubmed/19167676

National
Comprehensive
NGO Cancer

Network®

R EER i RE R E

NCCN Guidelines Version 2.2018

HA RS54 VF5|

BR
B

317. Deeg H, Sandmaier, BM Who is fit for allogeneic transplantation?
Blood 2010;116:4762-4770. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20702782.

318. Sorror ML, Sandmaier BM, Storer BE, et al. Long-term outcomes
among older patients following nhonmyeloablative conditioning and
allogeneic hematopoietic cell transplantation for advanced
hematologic malignancies. JAMA 2011;306:1874-1883. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/22045765.

319. Kroger N. Allogeneic stem cell transplantation for elderly patients
with myelodysplastic syndrome. Blood 2012;119:5632-5639. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/22504927.

320. Bokhari SW, Watson L, Nagra S, et al. Role of HCT-comorbidity
index, age and disease status at transplantation in predicting survival
and non-relapse mortality in patients with myelodysplasia and
leukemia undergoing reduced-intensity-conditioning hemopoeitic
progenitor cell transplantation. Bone Marrow Transplant 2012;47:528-
534. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21743502.

321. Koreth J, Pidala J, Perez WS, et al. Role of reduced-intensity
conditioning allogeneic hematopoietic stem-cell transplantation in
older patients with de novo myelodysplastic syndromes: an
international collaborative decision analysis. J Clin Oncol
2013;31:2662-2670. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23797000.

322. Beran M, Shen Y, Kantarjian H, et al. High-dose chemotherapy
in high-risk myelodysplastic syndrome: covariate-adjusted comparison
of five regimens. Cancer 2001;92:1999-2015. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/11596013.

323. Gore SD, Fenaux P, Santini V, et al. A multivariate analysis of
the relationship between response and survival among patients with
higher-risk myelodysplastic syndromes treated within azacitidine or
conventional care regimens in the randomized AZA-001 trial.

2018 £55 2 hiz 02/15/18 ZE{FHE © 2018 National Comprehensive Cancer Network, Inc. £E#i#r#i Z221t 9 %5, NCCNODBIROBEICK el FHA FSA UBFIUVIICEFNRDA SR FERBET I LIE. LD EBIBICHLTHELLATINS,

Haematologica 2013;98:1067-1072. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23585522.

324. Seymour JF, Fenaux P, Silverman LR, et al. Effects of
azacitidine compared with conventional care regimens in elderly (>/=
75 years) patients with higher-risk myelodysplastic syndromes. Crit
Rev Oncol Hematol 2010;76:218-227. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/20451404.

325. Kornblith AB, Herndon JE, 2nd, Silverman LR, et al. Impact of
azacytidine on the quality of life of patients with myelodysplastic
syndrome treated in a randomized phase Il trial: a Cancer and
Leukemia Group B study. J Clin Oncol 2002;20:2441-2452. Available
at: http://www.nchi.nlm.nih.gov/pubmed/12011121.

326. Thomas M. Health-Related Quality of Life for those with
myelodysplastic syndrome: Conceptualization, measurement and
implications. In: Greenberg PL, Editor, Myelodysplastic Syndromes:
Clinical and Biological Advances: Cambridge University Press,
Cambridge, England; 2006:263-295.

MS-60


http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.ncbi.nlm.nih.gov/pubmed/20702782
http://www.ncbi.nlm.nih.gov/pubmed/22045765
http://www.ncbi.nlm.nih.gov/pubmed/22504927
http://www.ncbi.nlm.nih.gov/pubmed/21743502
http://www.ncbi.nlm.nih.gov/pubmed/23797000
http://www.ncbi.nlm.nih.gov/pubmed/11596013
http://www.ncbi.nlm.nih.gov/pubmed/23585522
http://www.ncbi.nlm.nih.gov/pubmed/20451404
http://www.ncbi.nlm.nih.gov/pubmed/12011121



