BRERIEEZROSIR A A N5 4 MREXETHR
Rk 2 8FE

BESERFMRERIE BT RBRARATRESR
FIFREMMEMEE (CRAI 2RATEMFTI

BEERHEIEDZUTERLE E2BDSBH 1 RMERDIEHD D —F>2 T TV —T
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1) FAER
2) LFFELELS

3. BRPRFRR

1)  BRARIEIR

2) ¥EZEHRE

(1) >Rt8M

(2) FFReAE

(3) EREEFR] - £

(4) REARE

(5) RSAN—EBFERE
(6) TDOMDELFER

4. 2h
1) 2k
2) ERIDH

5. Fi&

1) F1&

2) FRAF. VRXONHE
(1) Lille 3%&

(2) IPSS

(3) DIPSS/DIPSSplus



(4) BATH /BRURX DR

(5) BHAES

(6) DFEMFHIIRD

(7) DL EDEHCHTDFETRET)LDOEIL
(8) TIRMERERMIE(CH T D FERTAESTIL

6. AT

1) et

2) BEDOERR

(1) ERERRHEE(CH D EBEIR(CX T DI’

(2) BI(CX T DAk

(3) BRAE(CHSHEEPEIR - FEBAEIR(CXT 9 e
(4) JAK2 BEEAI

(5) IMiDs (fRBREIEST)

3) EEEmEFHASHE

(1) BHE&EIL - FBAERTHA

(2) FAEBHECHITDFERETF

(3) FF—FER

(4) BHERIDNTR—Z A b

(5) BRERRIEE(CX 9 D EBEMEHRABHED BBk
4) BFIRIQIRST T DiaHE
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(2) SHERMB\DIZITHIDEE
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1. EH

ERERRHEE (X, BRB(CILEIIRME L E T IIRBOHEINCH D .« [RERADIR
FEMEEIERMEE S . BIERRICHFE T 2 TIRMEEIRMEE(CD 1T 5ND.

[RFEITEBERMEIE (. SMEHARRL NIV TEUCEGCFREEICKDEPT
Bk & FERERCRAIENMENE S S BRlEIEMIES CHh D, 1B LIEEXRBKE
BN SELESNDIELDYA MO A ERREMIECER L. BREORRH L.
MEFHES KOBIEL., BEIMNEMICKDEM. SIS, RIEM TORBAATRI
ERDEIR. BERFERIE/R & OISR RRERZE29 S L.

TR BRERRHMEIE (JTE A DRR(CHRFE T D0 BRERAZAVEIREY. BE47RMmEk
IEANAE. AREMEI/MWRIMAE/R EDMBRERR (CHFET DT EMNELN

2. % %
1)

BEFBRFMREMHDE HOPRBFLCRIARERE FRMMEMEECET
DREAFYE (ARAKRE BOSBE. NECE, /JuEsRm. BINER, F"HE
) (F. BRIMBFRZBEMRNT >0 — MIEZITV). 1999 N SEIME /AR
FEBRERMEEEDEREFEZ1T D CLVD. 1999 FN5 2015 FD 17 FM(C. 780
BIOFFRRESIDEFEN H DTz, CHUE. IERTORER (FR 10 5AIC1LA) &
T D EDIRMETH D, RKEICHIFTDEFMFR T RFEMEEHERHBEEDHETE
FAELNSE. FERIAO 10 FADED 0.3 AERESNTHD 2. TNEDHEDA
O (1.278A. 2016 ) ([IMEITD L. BHLTFERFRBERELL. 380 A
LHESND.

2) WFFELFin

40 RAREDFAE (IBHTH CTH D FIEFEHOPIRIE(L 66 K THD. K1 (T2

WS DEIRPEEZ R T . BUtb(d 2:1 & BHECHL.



3. ERPRFAR

JRFE M EBEIRMEDBEARRER (L. BHoiOLEEIRMEE & ZN(TH S HFMEN
THD, HER (C(IEMAIA. FFIRAE (CH S IEEMEIRZ T3k (CEFRHE Z =2 L.
FREIMARIRE CRBIATRIMEK. BRSFEEDOFIR >, [BEifEZ. TI1—1RETE
B/ RRIEZ 58 D & T BREIRMEEZ5E D, BZFRIIRET(d dry tap TH3C
ENFEAETH D, BRIERTERDLEIIREEN RO ESND LEZHITE
D, HAT[EHDIN. TRMOBREREIEZ &R I DWENDD.
1) BEARAEIR

#) 20%DIER (S, ERAREIRE R EFBADER(CER NN, £ 80 %DiE
B, ZEEF (CLUUF (SR K SIS DERREIRZB L TL D,
(1) EMAEIR

IERD S EREZVOLENE, BN, BRI EDBEMAPIRTHD. Zriks
DFBBEDSE 20%(CRDHESND.
(2) BEEBAEIR

ERE (T D REEPR R, BRI EDIREBEIRZH) 10 %(I588D.
(3) LmAEIR

R, EARRMAEoHBmtEREER 1 %S5 D,
(4) ARERD. FEE. ZT

INSDOEEIEIRZR 10%(C5RDHD.
2) HIZEIRE

[RFEE S REIRMEEE DRI (CHBIMREZR 1 (TR,
(1) >Rt8M

BN : Hb 10 g/dL KimDEMFK 70%(CR5NSD.

MVIMRERES © [M/)\VRER 10 J5/uL Kii(EK 30 %(CRS5ND. —75. BB K
< 15%DAEFITE 50 H/uL U EE EFRULTNS,

RIEMBHAEARE | FREFERZH) 70%(C. EXMIVIMRZR) 40% (C. SREARTR
MikE#) 70%I(C58D TLVD . ARABMIC blast Y 1% EHIR I SREHI(E#) 60%
(CHBEND,



(2) AFRERE

fEfEZ 75%I(C. RHIEARZ 20%(C3RDD.
(3) BREZER - £

FEEERI(E dry tap THDZENFEALETHDN. BN ESNDHEE
EHD. FRRERBRDSATITOREN DD AR T(E. REERIKNEILS. M&
HHRE (RREEEFHERR oM EARAMAE) DIENN & &6 (CERITERIDIRMEILOBE{E
NH5ND. ETI D EEMmlEkD (RIS
(4) REAKIRE

PLEAIRE(E. BN dry tap THIE(E. FEMZEAWNTITDS. 85%NDAE
BlEDRENEOND . RFTHRA ULLRFREBBHRHEED D 5. RBADTN
AJRETdrD /= 258 Hlh 104 BI(40 %)([CREADEENRDHSNTND 2,
del(20g11q13). del(13g12g22). trisomy 8 MILEIEIEE (CHDNDEE
THDM. ZENTERAEHID 20%BE(CHIRT DICTET I KITEMIRENR
REZB I DENNEH D . BRERHEIE(CHSNDRABARER(E. BIRmikEN
REXOAREME M/ MR IMAE (CHEFE T D IR DO EBRIRHEE > SRR RIEIREF (CH
WTCTEABNDTENS. BRMEBIERMEIEORI SEFEBRITDE(FEXE
<. EMFRMEKIENNAE. AR/ IMRIMAE. SEEFRAAIEIREF R E EOEMFN
HEUEZRTEDLEROND. REMEEEIRMHE CEIRNDEIT I X IN S
WEETNBi(179). del(7q). del(5q). 1123 E. inv(3). del(12p). trisomy
8. 1EHMBEIDIEE (F. DHETIE. HETEBXE 3 %DIEFITIRE SN TL)
3%
(5) RSAN—ELFEE

BHREEIEHIESE DD FREE (IR S <K RBATH D 12h' 2005 F(CZ < DAEFI(C
BT, JAK2V617 ZENFER 1. BSREBIEMIEE DD FRREOEEIAN TR
(CEATZ. E=5I(C. JAK2 Exon12 &, MPLW515 Z£. CALRZEENRERE
. BCR/ABL 2M4EBEEIEMEED(EF 90%DAEFIT. LWINHDELFE
ENRSA/N—BLFERE U TREBEKRICEAD D TLWS T EMNRASHNERD
=



a) JAK2 &

[RF S REERMERE DRI FEXDAEBI(C. JAK2 cDNA D 1849 HFEHDIEEMN G
5T ADEENRHSND >8, COERCKD. JAK2 D617 BEBOF =
(&, JNUSHBS T T DILFSZOABEHR(V617F) SN TS, JAK2V617F ZR
(CKDT. JAK2 DIEBIVEHEAEC., O+ b 2 IEFE T CTE. JAK-STAT
SOFILANEEEN. HFSIENTUE U, ESEFRMEKISINGEYS. AR/ MR
MiE. RFEEESBIREEZ SO SBIEMEREORR (CEZICEAS LTS &
EZBNTUVD, 3B, JAK2 V617F ZE(ZL. [FRMEESEHRHEELINCELTR
MERIENNGED 95 %A . AREMEM/MRIMAEDFIFERCHS5ND. JAK2 V617F
ZREZFFIRVESRMEKIEINE (24D 5%XKiE) DARZSEDIERICHEND
JAK2 IOV > 12 OZER(G. RREBEHFHEE CERESNTLRN 2,

JAK2 B FEEDR(C(E. B1E DNA S —OIT 2 ZEDMIC. ZUIVFE
MIER PCRIEREN DD, JAK2 BIZFEEE (allele burden)(d. REEx KR
IDZENS. JAK2 E-FEEDIREDH TR, = PCR T. EFEE
EFCHEITDC L. REBZHIRTD ETEBRATHD. 2. &ACRD,
JAK2V617F ZR (L. $¥ED JAK2 )\TOF1T (J\TOF1 7 46/1) (=4
EBICESNB3ZENHREINTNS 1% DAEICHIT BT TE. JAK2V617F
ZEZHI IERFEEIREERE (L. #5E® JAK2VE17F ZEZHB /R0
FEBI S LB LT JAK2 )\TO5 17 46/1 #BIDHENEL (Av XL, £
NE&N4.4,1.7) cEpmpEENTNS M,

b) MPL ZR&

[ERMEEREIRMEED 5-8%(C. MONRIF>(TPO)DL T H—THD
MPL DIEEBEPAI CDHEENRDHSND 1213, MPL DZER (. AR/ MR
JED 3-4 %(CBHIRT D, MPLICEENELDE. U1 b RN T
H. TPO LETH—1 2 2A4ZHMK L. JAK2 ZRE EEHR(IC. JAK-STAT =05
JLVMEENTEH SN, SEREEMYEREOREMKICES LTS,

c) CALR(calreticulin)Z£
AIRD KD (C. EMIRMEKEIE(CSUVTI(E, (ZEFERHIT IAK2 ZEHZRHS



NN ARERME M/ VRINAEYO R FE I B BEHRIEE C (&, JAK2 ZR(FHIFERITER
SNJEECTEI . TNLUINDELRFERCDOVT(F ES5<ARHATH DI,
2013 FF(C CALR ZENMER N &I K> T RS I/IMRITE., [FRFREE
BERRHEAEDH) 90%T. JAK2. MPL. CALR DW\\INHDEEFERNZRHSN
BT ENHIBALTE 1, CALR ZE(E. RREBEMRHEED 35%(CEE% R
5N, JAK2 ZERMEHICED &, 88% EERICEENTFIET D. CALR ZER
HAEFI & JAK2 ZEBIEEAIZEE T D & JAK2 ZBEAEFIT(E. SEFAE.
HIMEkEE. NEJOEMEEERE  ETDREKPMRICENRSN. ERMEE
BEARHMEE ClE. CALR ZEEFIDA IO FENRIFE T RmEEHD 17718,
CALR ZE(IZHKTHDIEDD., WITNDEEECHEDIL —LS T hZ&EU.
C >KifdD KDEL Bedllzk <#Fifz/d C RighHEUD. CALR (FFE(T/BEAKRICTFT
L. Ca DIEES. EFRIADITLHEESEROUIE, HEERECEHSULT
WBH 1413 2OZEEOBEEIEIEERIEMT BT BN (CDVTHEAN
IIHSNTEC. NAOO7 LA ICKDELTFRIRFB NS, CALRZEE(CH
WTHE.IJAK-STAT 2D FILOSEHEEDYRARDHRL TH D T EMRESTNTLVE
AP BRIEDIRE TIL. CALR OZEEINIH MPL DHRZID N R XA ZEBALIC
fEE L. BRI JAK-STAT S0 FHI)ILDEHEEE U T, ERERROMIBIEE
WFEIND T EMNRINTND 202, Ffe, EMRMEKEIE T CALR ZE
HNFHSNRNDIE, CALR DEEEMIDIEE(E MPL &M+ TRHSH. Epo L
T —A\DEEFR SNV ENSERBARIEETH B,
(6) TOMDELTFER

FEEEIEMEER ClE. LD RSA/N\—BEEFEEDMICE. TES J Ll
DFPYRNARTSA S IORFDEEREHE L REHENTHED. INSERGT
ZEORR(L, PP FETRCHBEDRBIEE EIRD DDH D, FINELTFE
BOEERR 1 (LRT 2,
a) TET2

[RFEMEBRERMEAED 17%I(C TET2 ZE%ZRHD 4%, TET2 (L&, /REOY
T3 TET1 &BE#RIC 5-methylcytosine %z 5-hydroxymethylcytosine (CZ



IRBRREENSD D, BILFRIRZ epigenetic (CRAETL TLB EHEESNTL)
% 2527, BRICKDEFEALDHIT TET2 BAD C RKDRIEHNECTHO.
TET2 OHEEMNEESND EEX SN TLD, TET2 ZBE(E. BEEIRMmMEKENIIE
D 16%. AREMI/IMRIMAED 5%. 1E4FEEERKE R MR > SRER A MIEIRRF
DI 20% 12 E(CEHBNBD.
b) C-CBL

INBEBEEEREAMARD 17%. EHESHEKEBMBD 11%*° (CHENSD
C-CBL DER(F. RFMESHEIRMHEED 6%DEFICHRHD 2, C-CBL (& E3
ubiquitin ligase TH D, YA b1 L ETH5—2I1EFF>AEL. RTE{LI®
Tz (T D, IEED C-CBL (I AMNFIRF & U ToMEEZB L TLVD. CBL
NERTDECOHENMNBEEIND EMH#IC. B CBL (FU 1 b1 > ADRIG
MRITESE 328, MEIHEE D TREICESITIEEZSN TS X,
c) ASXL1

[RFEEBBERAEE 11 51 3 §I(C ASXL1 DEENIRESNIZ 3L, ASXLI (&
Enhancer of trithorax and Polycomb gene family (CE 9 d1E=FCTHD.
LF A DB EREN UGS ZINHT S 32, ASXL1 DZER(F. AREMMm
IIMRINAE 35 FI5R 1 41, SEESIEEESEN S 2SR MR\ ERE Ui
63 FIFR 12 FI(19%). BEERMAIEIREFD 11%. B4 EREEEKEEMmRD
43%(CHBN B,
d) EZH2

[RFEMEBREARMEE 30 BIh 4 B(13%)(C. EZH2 DEEZZRHDIHEN TN
TW3 P, EZH2 [, EXR R AFILNS PRI TS5—E TS polycomb
repressive complex2 (PRC2)DEM(EH T 1 =w hTH B 3, EZH2 DER
(F. EMEREEIKERMRD 13%. EMEMRIEIREID 6%(CERHD,
e) IDH1/IDH2 TOV> 4

PERH (CRIS5 I DM RZ I— RIDEMLFCT. TDEEICKD., ar hNIILE
JUEEM S 2-hydroxyglutarate NDEEMNMEE SN, FERHNEEETN S, 2008
FCTUA—TICHNTIZUSHT IDH1 ZEHMRESNL . MREE T,



BRI RE > ERIBIEIHIES H S R S8 R MR (CF81T U ISR TR
HENDH. BEIRHEE T3 4%I2E SRHESEE MR < *°. ZORWEE SR
THD.
f) LNK

BFARL LNK (&, JAK/STAT SRIBOEHEZE&(ICHEHLUTED. TDEEICK
DT, STAT BEOBREHFEIND . SEIRIEE CEVHPITEENRSES
ncTns %,
g) DNMT3

DNMT(DNA methyltransferase)(d. DNA OXF )AL= FIH T DEEZRE 11—
RLTLD, DNMT3 OZREF. SUEEEEERIED 22.1% & LB E5EE (C
BHSND P, BRERHEE(CREESD) ICHEND. ZEDEE (L 15%2E
T. LEBMZOIEE R0 Y%,

4. ZHR
1) 2itn

[RFEEERERMEIE (. BRCHVTE(CEREKEFEAIERR Bl BN T 28
BEERIEEREE CTH D, TOHHIERIE. BRIOHREEE (BEML TNDEDD.,
HERRHEDIBAE (F7I2V VDN O T2 E U TEIT KENTH D [RIkRIER] THD. &
1793 & BREICH W TEIALHIRIRME. 05— RrMOIBE . B2OEN (B
b)) BEU D THRHEH] 720D RIEMADBHESFEK. FRSFEKDHIR (BIRSF
BRE) . AFREAE (BRYMEIN) 732 EDFFERIEGFTRZRT KD (C/2D.

#) 20%DFRE (SIS (CEAEIRCTH D ERZIIS. MORBDIZH ([CER
PRI ERZ UER(CIEFEFERSNDEE. B, BImEKIEZS. /) WIgh.
FFRSFERAEY® LDH DIEINAY, [RFEMEBEERIEDZRI ORI C12D ., BlbiRiE
REDZRIICHEIMRBEZR 2 (CHEITS.

[RIARAERA ] OBREC(E, MERECO S — 0 VRRMDIBEZ DIV &
BB TH D IFREREZRREREZ H# S ERIKMENM U TS, BEREK(E.
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“EBORRIR" AR EIFENDEEIRKDOUINAFZET D, FBRDOEKIK
NREEREREEL. EREROHDIZEEHD.

HITTDE. BERIAOHIEIRE. IS5 AREDILE. BEENECD 1R
HERR] E72 0D [RRMESERRMEED(Z E A EDIEFIE. CORFERICIRD TIEU S

L. BB TIKKE, AERD . REST. ME. Dimtimsas
EDEBIERDEIRZHD . FREMRAE T, B, /MR RIEMADE
BEZFEK. 7REFEkK. CD34 [ZiEiRdtiR,. mis LDH O LFRENELD. BEst
EMICKD. e DIZEDEIENH 90%I(C. FFEANH 50%DBE (CRDHS
Nd. UIEULERERRD, BRFRR(E. MfEIREERIZ(EO S —5 T ARHEDIFEN
EZRTH D, BR(CEMEF U TVDEMI TIIERIKOIEEENEIL D, KED
D OERESIER/MEEIRED D WIS — T > fRiE. BERBICEIESN TS, &
HEE (I 30%(CHENDN. [RFEHEBEBERIEE C (& Ph &4 DL\ (& BCR-
ABL (33517307,

WHO DZME#EER 3. £4(CRT Y. INFETE. WHO2008 (CLB2UE%E
HNE<BVSNTEN, 2016 £ 5 BICIETHR (WHO2016) hiFEERaniz 4243,
WHO02008 MSDARETREESRE LU TIE. ERUESEHRME C(E. BIfRHE(CER SR
HE(EHA(overt) (Co 13 T U IMBEN EE SN/, SEDEI T, BfbElE
HREZE DI N TOZMEETHEL T, BHERICKDIRIEFARNZIIOREE(C
BRSC 1. BREEARDZII (CH I TDIEEMNHFA SN TUVD . BRI LICDWNTE.
HEARHRAE & RBIRARME(CEA U TIMEIEA IR 51N MF-0 )5 MF-3 T 4 EfETEF
g 30 L — RBFENREHENTND(ERS),

WHO02016 ZUrEAET(E. BIfRHCEAIRF M S RERHEE O LR R IE S REHR
HES. TNTNAKEE 3 DIARTE/NEB% 1 DU ERRUIZEE(CEMmT S,
KIEH 1 T, ERERDIENE - ERk. BRUEHORMEZFTEMmU. KRIEEH2 T, it
DOBEBIERED WHO DEEEHIESR\WC EaHR L. KIBR 3 T, BLFEES
L<@oO—FILNY—H—DEE. TNSHHENRNEE(TIEREDEBERHL
ZRNTDE. EIRDTULD,

WHO02008 i"5DZEE=E LTI, AIBER 1 (&, WHO02008 0 #lE#RAES (33
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S —T AR b D TEERERDIBIE ERZMN DD Z & DV, MfEREDE
ENRDSNIRVEE(E. EREROIETE EERZAK(ICIIR.. FEfECREROIEME. U
(XU ARFERZDOIHIZ 458 & I D SRl DEINZAED | &V D EEEEH 5.
AR CEASBRIRMERE (X, [T L — R 1 7 X DRI (IR, &Filn
(CLE U CTEBRDMRREADIENNZ 528D |, #RE(CEA S BRARMEE C (&, [HIHEERES L <
(FOS—TARMDIBE (JL—R2, 3) 23] EWvofe. KDOEMAKIREEEIC
WESHTULD, —7. BRI CHAISBERHEAE & DRI H EIRE & 78 D ARE M /MR T
FEIC DT (E WHO2016 Tl XIEE 2 T. [HlfEsRiEnsEniEm (JL— K1)
(FAWDTENTH D] EDEBEMNIMZ SN, D2 DE. FENERDIEH. [BEE
(CHERIT DT ENREBTH S “, AREMEMYIMRINGE T (d. BRIRORARICDVTIE,
BRI (CHE LU ZE T DAREDMAEKIKDIZEMAY. KIEH 2 (CEE&HNTLD
AV RFIEBRERHEE (C DU TS, SZRIEZE (CERIRDRZRR(C DLV T DI E /RN
—RAZEYIC(F. “EORR/R" R EMEEN D EEGIZDOUINUAHZ E T DEKEK
DEBN KL HBND, KIEB 2 (C(F. BEA(FR, KIEE 3 TF. WHO2008 T
(&. TJAK2V617F ZE{> MPLW515k/L LS4, EmpRno 00— > HEhE% R
IMRNHDD] VLo fzE& Th o=, WHO2016 TlE. $i/z(C CALR WMEGF
ZE(TBEE SN, JAK2, MPL, CALR [CEFEEZZROHRVGE(E. MMOEEDS
LVIBIEFZER (ASXL1, EZH2, TET2, IDH1/IDH2, SRSF2, SF3B1) %:EBA T h\
RIS BRI Z R ITTERBZFNTD. EWL D e KD ICELFRANERN(CEEE
=N/z. /NEBTI(E WHO2008 DE#E (CEEgk /&M, M5 LDH O LR, AX1E]
AETRARAE. BIRFFEKAE(CHIZ C. WHO2016 T(ERmMEKEMA MDD, CDDE 1
DU % 2 EEHL CTRDHDCE (FHFHMLEIRFME BB T (3. BIRSFERE
ZR<) MEEENTLD,
2) HERIZHK

BHREEDIRHAL (E. RAEPMODERR(ICHVWRIGECELD ZENHD e, IR
4D ERRIRMEIE Z 5l 3 DMEND D CNS5Z IREEBRIRIIE & K5 JAK2
> MPL OZEEDFEFOO—FHILISEMMRNEEL TLWB T EEEKRLTH
D RIGEOEREHRHL (RGO EBEIRMEE) &IRFEESBRRHEEDSERI(CH
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FAT&%3. UM U, JAK2 \°> MPL OZE(FRF M E BRI [CHHENTER L,
B U < SREBIEMEER (C OS2 B AR MERIENIAE A ER 4 M/ MRIMAE (C 6
BREINDICEITEFENMVETH D, —7. JAK2, CALR. MPL WINDRS
+I\—BE%BHIR\ triple negative PMF B 15%EEFET D, CDHE
(F. KDEE(CRGEOBHHRIEEZIRNT D ENEETHD.

BEWREBOARTBTORE (L, 1. SERIAGEIREF 31%, 2. ARERMEM/) VR
fE 15%, 3. BEMRMBKIEINE 12%, 4. E4EHMEAME 10%, 5. 2%&
BEERMME 8%, 6. RV > /\BMMK 6%, 7. BMHEU>)E 5%, 8. /& 4%
DIETH D 87%[FMBERICHV. BRENAFTTEDDE. IREEHEIRME
FED 91%(FBMER (CHE>TVD *,

$AE (IR D0, BEMRERIMR. ZFMESHE. S54RI IIE.
IFREERIENNAE. IZFIEMERR. X—>2 1T v MR, BIFRRIEER. BEE> X hO
Ja4—. EA=> D XZ%E. Gray platelet fiEfzEf. £5HTUFTI M —FT X,
SEMEEITHECIE. NUDASAFTA RS, BEHREGER. XU IRE
B2 E(CKD TR BRHRHEEDIREN B D,

5. P&
1) ¥

1999-2015 EDAIPTDHFHRFEAE 780 HIDRTT(E. 3 ELEFR 59%. &
FHARRMEL 3.9 FTHD (K2) % IS RELDIWESNIZ 1962 Fh5
1992 £E(CEMTENIZ 195 BT *° DFI4ERAR 42 B & FEERSERT
B THD. RIPTOIRAERERL, BE 13%. Hi 6%. AIMKL 14%TH
=P
2) PrRREF. URIONHE

[RREMEERERMEEDIRRZB PRI —TFRR <., EFMICKD/I\SYF
HAZN, BRFEMBEHREED TR ENE T DIZENEEDA(L. RF R TS
NTVRW, EMEFHAREISAE (LM —DBRAEENE ClEdhDEDD. jaEEEETL
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CEREEL. B2 DEMCHWTRIERERELT, REAFRIRAEZZEL. B8BTS
HERETDUENDD. DT, ll 7 DIEFID) R IR FZ5HE I D TF#%TF
AETINBRETH D, CNEFT. BROTFRATFEZHASHEITFEIHES X
FTALANBESN, ARMAERSNTE. HEFTICHRESN TV DIHNERNRZE
BRPFEAOATVIITSZRFTLER6 (TRT .
(1) Lille ;348

JS> M Dupriez BICKDEImEETNIC Lille B%EH, CNETHRIICEL
FALSNTERZ Y, 1962 F£h5 1992 F(CERTEHIZ 195 HIDERTTIE. 60
mA L. FFEXR, KERY. Hb IRME. BmBkEUBHINFETZ(FA . REMmEFEkD
1300, B, IMRIEES FEARREFTH >z, Hb 10 g/dL Kid. WBC 4000
KRimEZ(F 30,000 BOWITNEFIDEF (high risk). 1 DDOHBET DEF
(intermediate risk). 1 DEBE/RVEE (low risk)D 3B CHTD & E7H
EPRME 13 58, 26 ¥B. 934 ATH oI,
(2) IPSS

2009 £ (C International Working Group for Myelofibrosis Research and
Treatment (IWG-MRT)WS5F#& X117 J > 2 < X5 A (International
Prognostic Scoring System for PMF; IPSS)MER=N/E *8, IPSS (CHI1TD
TRARRKF(E. 65 MU L. g DERKRIEIR (10%L EDEFERL . FHE,
#F). Hb<10 g/dL. BmEkE>25,000/uL. FREMDZFEK=1%D 5 IEET
»D. PEARRFOHN 06 116, 21E. 3EULDHZEDEFRARI A RE
(. ZNEN 1134, 7.9, 4.05F. 2.3FTHD
(3) DIPSS/DIPSSplus

2010 F(CEA UK IWG-MRT i'5. IPSS D FEREF7=. BMKkFIEDEE &
UTIRWD I\ = RICLEL > TREZZER DT E(CK DT BMEFIFTR<,
EAREBTOE L EFEFAICRRESE I ENTREERDE ¥, £FhER
& E Uz Dynamic IPSS(DIPSS) &, 65 mRilmdDHZIRE LT age-
adjusted DIPSS (aaDIPSS) M@IEEMNTL\D. DIPSS Tld. BEEAKRZFIBT DI
FEIRUR ORI D T FPROZICEHEAI TS WBOEITICHETTEES
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HORE(CHIID, LIS, ABESmMEFHERBIEEIS /3D 65 &Rl CI3.
aaDIPSS (IRAEEICDOFIRT (CBRTH D, =5(C 2011 £(C, DIPSS (C. /)
R 10 BT, FPRAREEAR (BHIZELISDV\SIEINHNOREAREEZ 1 DH
DWE2DEE [+8, -7/7q9-, i(17q), -5/5q-, del(12p), inv(3), or 11923
rearrangements]). WIMAF (SEEIRMEE(CEEL. Rk ZE I DIEIR
MBI, FFZTOE) &Ik L7z DIPSSplus hiRIB =iz °°, DIPSSplus
B, ZHIDH TR FBBPRTEEILHIEETH D, RE. |RELHALSNT
WD FETRIESILT, EmEFHRBEDESZER T RCBRATH .
(4) BITH /BB X DB

2009 £F(C MD 77> =Y >HATEZI—M15, F@EP(CAEFEREPREN
12 7 ARG EIRD/I\SGA—=FEUT, MVIMREL S J5/uL Kid. RAHIMdD DL \(&
BREDIFER 10%RE. 17 BREROERED 3 DA ENTNS >, D 3
DOVWINN 1 DTERIRUEBS. TOROEFARPREER 12 s AER
RET#17H (accelerated phase) EEERERSNTULND, —7. MayoOUZw D
N, BUYRXRITRFELT., —REARRKELEBHREE (monosomal
karyotype). Inv(3)/i(17q)EE. xd 2 DLt (ZFBk> 9%. BMmbkEi=4 7.
FEAREER) MR ENTED. WINH 1 DNBIRULIZHES. 2 FRTEXR
80%LU £ EMRSDTFEART. Bm'JRXTEE (very high risk category) &
EINTWVD, %
(5) REARRE

KHBCH TR TG REAREOREG. DREUTETFRICEEEZSX
120 3, 2720, del(13q) & del(20q) SN DREARREN S DIHE(F. EFK
BIDFEHIY> del(13q)3D L& del(20q)DHDREAREEZFG I DAEHFI (N
TTFERARTHD, 17 EREAREZEIIENE. FERARTHDZ ENIER
EETNTND L, RIBOREFIDIREITIE. 17 BREARREEG I DEH IDE
D 1.7%(CBETRNNY CORBAREEZRFITIROVVES [CRNTEFIAR L fiE
HEEICREV, FIRDL D (C. DHETORE TIFHRESEE (FEVLY, i(179).
del(7q). del(5q). 11g23 E&. inv(3). del(12p). trisomy 8. #E#i%ZR(IH
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MAENDIEITURX IR ENEEND,
(6) DFEMFRNIRD

ARD KD (C. [RFEMEBEEHRIMEE ClE. RSA/I\—ZRE(CK> THETDERKRM
RICENR SN, CALR ZEEFHDA IO FEIERIFE NS 1018, CALR (T
(F. FAT 1 EEREIAT 2EENRSNDN. 7147 2 (& JAK2 ZEBH 44
EFFEFRDEEREZZEL. 917 1 KDEOPFEARARTHDIZENREN
T3 P, — AT, BERMEBHRHED DS, 9 15%(d JAK2, CALR, MPL ()
INDRSAI/\—EEERDHIR) triple negative FEHI TH DN, CDKSIPAE
BIBERENICFERRTHDZ ENRESNTNS 18,

Frz. RSAN—ZELVIDOBILFERTI(E. ASXL1 ZEF (X DIPSS UX
DICEXETFRAIARERD., K5 (C CALR ZERMY ASXL1 ZEFZEFFEART
HBTENRESNTNS B3, Ffz. ASXL1. EZH2. SRSF2. IDH1/2 DL\
NHDEGFERZF I DHE(E. high molecular risk (HMR) EEEESN. <
NSDBGEFEEFNZOAN. LDFERRTHIZENBESNTULS >,
(7) HAEDEFCHITDFEFUEST)LODEIS

FEEDREYRTDFEZANT 1999 FLF 2015 FFTICRIMASE (CHREFHER
U TCTWLWBDOAEDIRFEEEBHIREED T & Z 2D U X R FZ AL THEE
IB5E B3DKSCIRD, IPSS. DIPSS Tl AR REND 10 £ E
DR X DB (S AIEETH DN, EMmeEriiRBiEDEILZER I /-2 U
ADOEDBRMENHEE T3S, DIPSSplus Tl Hf-1 YR DB EH/E-2 UX
DEODBNBIEETH D IREFITOHOAEICESVWTERFDOFETFRI(C(E.
DIPSSplus D@#EIGH' BB LWNEBOND (R 7. ®3). £/, Likd., B17HA.
BE AT RE I DEFIOEFIARIPIYEL. TNEN 1.3 F. 1.2 F T,
FRARBIDERNAIEE TH D (K4 ). £fe. BiTHIZ M 95 dynamic model
BEOHEDEE(CERLSEHU. Y2, BZEP EEICFRAREDERNENT]
AECHD(H5),

(8) TR ERBIRMEECHITDFRFAETIL
B4R MERENIE ARSI /MR IMAE N SF51T U Fz ZIR 4 B BRHRHEAE T (3.
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FERERFEAOSZMRFEANME G (C K D TARS K ERRDzed. INSDIEFICT LT
[FRMEEIRMEEDOFRFAETILAZDEFBEIETEDINEDIMNCDNTIE.
WA TIEBASHRITEFT > RICZ UL, FFREEMEETE DARICH T
D ZIREEBRRHEE (C DWW TCHBRBEZIT D TUL\D. FREIBRERT T ARRE M
IMRIMAEN 5517 U ZIRIMEBBERMENE (L. DIPPS plus 73 & DIRFE 4 S alfRiHE
TEDTFEFAETILZAVWTERTIRETH DN, BEMRMEKEINENSBITL
Jz R B RERRHEE (LERINEE TS, Hb<10g/dL. M/IMR<10 F5/uL. Al
k>3 B/uL A EMRMEIEIIEN 51T U T R4 BRERHEED TR F & U
THRESNTHD., INSERVEFETFAETILAMRIBEINTLSA % D
HEDIEHIT (FFEAREFOHMENRE TH D S&. DHEO IR MESERIRHE
JIE (C B U CTREBIZ R Z R U COBRTmETH B,

6. o
1) JaEaEt

[RFEMEERHRMEED TR ZE T DREMN AL RFRTHEIZISN TR
U\ IEMEFHARBFSAE (FME— DIRRAYEHEE Cldd D EDD. TDBEILIBHERTE
BR(CRIT DIAERIET > RFFELTUVR, IREORIEHEEZEZDE. S
BEOSMEFHARBIE S L. IFREDBEBRNERNDIZ LEFER
(<L MEZ DIEFICHS WTRAEREFE T, REAFRINEZEZRL., BELTD
(CHERX LI SIAE AT Z RO TN Z &R D,

IR T(E. £ 3 (C7~9 DIPSSplus UR O34 EZAWNT. B4 DIEFID XD
Ml EATL). SAEASTEIRET B(K 6),

DIPSSplus U X O34T, KU XD, Bfel-1 UX T8 TIE BIEEIRDIBS.
XIFEEDH TCHERMOEFNEIGF CE D[S, Twait and watch] DFEEH
2F UL, BMREREICEIBEIR - IEEMEIR. HDV\(E. ERRKERL . F
. BFTREDEFERNH D, HDVWEIHREPRICHIAL TEEHEICE. =N
ZNOIERICIH U T, BIRDBEZIRFT I D. HEFRRP(CRITH - BEURD
B (CHHE T 2 BRERMEEDIEE 2 RE I SIMENESNITIZS(C(E, 1F(ICEF
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BEDLE(FEMEBMRBIEEEET S > %,

DIPSSplus URXDDFRICHWTHE-2 URTEE SYURXDRHITHZEL. @)
RRF—IFETDIHECE. MR RRORBIS MRS S5 (a5
(CHTzD. Fin. T REEVCEHEZEZREL C. BREIRNENERDDWVEE
BEIEIRAVANE R (C K DBHEZEE T D, BEBEILHRWGE(FEIRCECT
DEEDEIR, HDUNE JAK2 BREH]. FAREEROEEREIER N\ DS IRET I
Do
2) BEDERR
(1) SEERMEE (CHF DRI (CX T DIaE

[RFEEBRERMEE C (X, B2 ARERD. FEEH BFRELVWOEHIE
KBFH5N, BEDQOL (CEULLETSED. INS(E, mikimd. RREIC
KdEE, EHYA A DLEFRBRECLOTERLSETNTNDIEERS
Nd., BAZEDOR0O RY/\1 ROFZTL 7R EDRENMNEHHF SDN.
WINEDREZLW. COXDSBREFAEIR. QOL DFHE(C(E. EORTC
QLQ-30 Y>, FACT-Lym X177, the modified Myelofibrosis Symptom
Assessment Form(MFSAF)i2 EMASNS 668,

(2) BEMICXH T DiakE

[RRMEEFERMEAE (CEDBM(CX U TE, ARmk#E&m. 7L k=Y DO>(0.5-
1.0mg/kg/B)PEBRBMLRILEHRAVNSNSD. L RZYDO> TIE. JAEH
A%, 1-4 AT, 1 20% TCEMOSREWRIH#5NSD . BEHRULAILE>
(F. BHTESYFY—ILEGR>Y—IL) 600 mg/BHSEAENS %, Cervantes
5 (FEmmmakFEE 2 (E Hb 10g/dL AT ORFEIEREMRHELE 30 Hl(Cx LYY
—JL(FR>Y =)L) 600 mg/B%Z#%5 L. 30 HilF 8 FIT(E Hb LNJLAIERE1L
L. fBD 3HI(E Hb 1.5 g/dL A LD ERZERHTZEHE L TLND, KRB TIIEF
AT /0> (FUEMRSY) BALSNZZENZN 7T, TUBRS S
39 B> 17 fl(43%)(C. NEHJDOE> 1.5 g/dL LED EEHFHFSNTL
Do TOOEWMMAKFIETH DT 25 HIFR 8 HI(32%) (&, #WMMIEKFIE LS/
EZEMIRESNTUND, Ffz. 59 REMGNIE. LFYU RYA RS TEM

18



DIMENHIEF TS (181R)>7°072 (IRRBEEHY) . BIENR <. EIMAKTE TR
BI(cx U TE TYURORATF 2 RMOBMMEZERITIREEH D (IRIEER
414)°9,

(3) BERE(CHDIEEMEIR - EIBAEIA (ST 9 DA

BERE (C4F D IRTRIR EDIEIAN'E ULWLMSSE (. /\A ROFS DL 7 DI%5ZITL).,
RN ZREH SR E S (FHERE O EHREBIN ZIT D, 122 U AT DTETR
(3 9% EBNT EICBEINRETHD. /\A ROFS UL FRISHEDESIT.
DS RUE> LT 7S5 TRILIT 7 UICKDBENBSNIZ EVDSIREN
$HB P, A2F—-TJx0> ald. MEEMESHRERENTHS >7°

J\A ROFSIL 7DAERIAE(E 1000mg/BHEL &5, $1 40%DE
E TS A XDHENI BRSNS 7778, Mayo ') Zw O DEHENBIF T, £
FIEST 10cm LU EDIZIET. 25%LL EDffE/ V& 35%DFE(C. 50%L ED
AN 17%DBE(CFRHSNTUNDJIAKR BEZ R AEFITI(E. =21 (E 10%
LT EBEM Dz, ERBEESRIIBEIHNGITHS . /A ROF>ILT7(E B
MmEKENI I/ WRIEZ D 1> FO—JLICERALSNS,

FENDBREHRIRSY (. B (CHDIERZTRNESED. BEFEE UL TE, 0.1-
0.5Gy %& 5-10 DEITHRHF SN TOIHRENZ N, ZOMRE 3-6 sAE—
BETH S 0, BECAESABEERONREZBIEUT. 23 fIDRFEEBHEHR
HEE B BN A DREHRIBE Z S 13/ 7.1 O— X Bz DT 277.5 cGy(7.5
DENDEREETH D, 23 HlF 8 FHITIF2 I—RAULDEFZZITTZ. 93.9%
(CREBDRI RO SN, TOMRIFTH 6 v H(1-41 7 A)FEFHEL. REHRER
WNEDOFIREN(E 22 s A TH DI, EREIWEREMmMEREKA TH D, 23 i 10
5l (43.5%) (CHIRULTLD. 6l (26%) Tld. 1 I—RXDIEREIE(CEERR
SIMEREADERDH SN, CDS5 3 fi(13%) TIFEFE 2 EMAE > Mm% £ U
1o. IEHRIREIZ DT 26 FlDD 5. 9 HlEZEDEIBIENVE L1 e, il
(CREDFETR(E 11%TH D . 1/3 OIEFIT (EFiri (CIEFREAMZ Sz UER
DRI EZHE E L TWND, 1. ARSI DERIMEIN (C KD MBE/KETEE.
fimmE. U2/ EifEXR, EHEEORE(C LK DHREBMEIR. £ TFRROERE(IC
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HLUTHE. 1Gy FTOfREZ 10 D& Vo TARRERSTHREE(L. MEIREF
(LB THD oV, RIBEMEEIC LD 14 HIOBSFIOMEFTE. 1 3
— Xz DHRE 5Gy(8 DENDEBHFINEN TS, 93%ICIET 1 XD, 86%
(CRERE (T SIERDEENH SN TND Y IRDOFFH(FENTNFRRIET 2.2
s R, 2.5 5BE—BETH D, /MRS FFHREKRD . FRimBkEmmeEmmnn

ENEN 57%. 50%. 64%(CELTHED. BEIRBRIVEN 36%(CELTND
80

[

ARICRIL T(E. Mayo Clinic T 20 F/(CiTHhNz 223 floikEn'Ss S 8.
MIMRIFIEDEI(45.3 %), BECHSAEIR(39%). PIRRETTERE(10.8%).
MM/MSIRRAMIE (4.9%) (CX U THERZ(FATHON T LS. HEREICHEDIETEHR(E 9% T
B0 BMIEE 31%I(CE U TULD, HEEZR(ICAEF L TULZ 203 flDEDZRDF
Y 4E7FERR(E 27 4 B(0-155 # B) T o fe. MIkF DB Z 2 Uz 67%.
BERE(CHS BEEREB UIE 23%. PIIRETTEE% R LIz 50%DAERI TR
HERHSNEN, MVIMRRAMNEDSREL 1 flERo SNz, MBIEEIC,
FERBDREARN 16.1%(C. MM/IMRDIEINHY 22%(CERSH SNz, /MR X T
DR A\ DBEEIEONR (FRNEDD., FEIE(C LB IEEPIER D EDLEN
(CXF UBHERNAZRHSNTND ., IR EREAERIRIISEN HDNDZ ENHD,
FERTEADIUSR B AN, Bl CI/WRERZE 40 BT (ICUTH <R EDRMLA W
BTHD Y,

(4) JAK2 PEEH

BB RHRHEEDREERC JAK2 OBIGFEENEEL 8. WITNoORS
AI\—ZETE. JAK2 BMEEN(TEH LT D2 EN TN S DIEREDRIEDH L
Thd. TDIZEH. BR JAK2 259 DIRFEMEEHERRIEAE (CX 9D JAK2 FREH
DRFENESD STz,

IWEMRE SN TUD JAK2 BEERIE. WINENDFEEMTHD. ATP Z
REMCEEIT D EICELD. BE JAK2 ZFIF U TR B EFRARDMAZ
1EEE IS 9 5. ZBR JAK2 ZFIR 95 Ba/F3 Ml EiBE L7z SCID XX,
L FODAILAZRNWTER JAK2 ZEBA LY O EBEHIERELELS
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EI>MIOX ZRIARFER NSO AT ZYONDR, SHUSIEHEES
BRUNRZBIE U ICRBAENY D RAREZAVWARET T, BIEDWNE. 4 17HAMH
DIERIRENHFSNTUND, IRIEF COBRRIERDIRS (C LD & JAK2 BHEF
(CKDFEE, £HBRR. ARERL . EHNEOE T2 EORKRIEIAEE (dihE
ITREDD, £ IAK2 BIHEHROEEDOZFRIZFITIHKERE SN TR,
ZDIRED—D(F IRESNTULD JIAK2 BEFIE ATP ZiRSHE I D 7/28(C.
ZFE IAK2 OFEM=IEI T DD EFEERIC, BFER! JAK2 OEMEHIIH Iz T
»D. JAK2 (FEM(CHERFF—TETHDIceh. ZE JAK2 DiEHZ5TER(CH]
HIAJEE/RERIZ (3. IEBEMZ BEEF (CHIHI T2 2 ENFESN. MRS HENEF
FHEEINTORSEL. R JAK2 OFHZxE([CIZ B (CEATDTHDE
gEENEV. 2 DEDERE LT, [RFEEERERHEEEDTAE. TRERDAZKLI(C,
JARZIRED RSAIN—ZELIMNC TET2 Z(F U E T DEBDEBILTFERNE
SUTCZTEMBITFEND., JO0F U0 —DIERRIC JAK2 DISNDELRFEED
BSHKREVEE, RICER JAK2 DFEMENTEICHEETESTZEUTE. ERM
DIFJEIFRENIRVNEFREIND,

JAK2 BHERZE. BEICHAGR S TULVS ruxolitinib At (C. momelotinib /& &
THRARZE MAERERN TN TULVD,. Ruxolitinib (&, BRKTIE. ITIC, BRKREE
MAREKERZEHR X C. KE. BRMNT. RFEMEEBERHEE/ Z X ERERHEE (CXT U
TEAZNTNS %, DI ETHERRSE [HRBRZ#£X T, 2014 £ 9 A(C
fon] =l EMEER THERASNDICED>TLD., — M (C(E. FETRIDIETH
-2 U RO EDRER]. RUREE - ERIEIRZEE T DK - FfE-1 U XD DAE)
(CEUTCERRAMNRESNTND,

a. Ruxolitinib

[RFEBRERMEE. BEIEIRIMBKISINAE, ARREME /) WRIMIE (CHiFE I B abiRHE
FED 153 PINYEE 1/ 2 tHERBR (CEFR S, 14.7 4y AU EER =Nz, 115 HIA
BB TR0, 76 Hilld 1 FELEMEL TULD B, 153 flchE53 _E(TH 0
T. £BEER. EEINRE. BERIEOEREERNNMEL TED. IIEDN
EEHONTND. CNSDBEHNRE. JAK2 ZESHEBIDHRST . BED
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FEFICEHSNTND. ERUTWZIMEDOREEDT 1 b+ >0 JAK2 BE
DS (CLDETF U MRTLUTWEIURORIF>. LTFUAERLTWL
D, FHEMIFFERDZRE JAK2 DEIE(JAK2 D allele burden)(Z. 1 £ T
11%. 2 €T 18%iHA L TULDAY, FEIFTF/RV, MRESM(FI/IMRRAME &
B THH. JL— R 3, 4 DI/IMERBAMED 20% (CHZREMDHIRN 23%
(CHBNTND. BEHIESE TN LAMIMERD TH D, CNIEEESD B0
(F—BFRYRERIP I TREL CLD, FFMBESEE. TH. 5B, BREL
ETHDN. WINEEMTH DIz, BEFMI(E 22%(CHS5N. MRS 2%.

JEMBEY 2%, EEBRDIEE 6%, BHEDDUV\TFEEDFIRT 12%7% EDIEH
THd. 5lEHVWTERAKRSE MEKERN . KE(COMFORT-1 {ER) & BRI
(COMFORT-2 itB&) THEATSMN. 25 1/2 HERDIERZE[ T DERNRE S
Nz %08, WREVWINE. FRESIIRHE. BEERMEISIIAE. ARRIEM/
WRIMAED SHeF LI BRHRHEE ©. IPSS THRI-2 UX I £, BEAE 5cm MU E
DAEHIT. COMFORT-1 Tl&. 309 flIA ruxolitinib & & TS RBFHCEIA.

COMFORT-2 TI(Z. 219 fIH' ruxolitinib &f & &=E DA (best available
therapy; BAT)ICEIDfIIFBNz. ¥IEARSE(EMM/IMREICEKD 15mgBID ©
L<(%20mgBID T. FEBI> KR+~ 24 B (COMFORT-1)E L <
(& 48 JBIFsI(COMFORT-2) THAETEN 35%U LB UIcBEDEIS. BIRH
T> RIRA > MME BEERD OFEHLE. EFIEROWE, £4EFRETH DT

COMFORT-1 Tl&. ruxolitinib B TI(Z 41.9%M"FEETIT> Rk > hEERK U
DI LT, I> hO—ILBHE 0.7% (p<0.001)TdB oIz, SHEDESIIZE
BID 67%I% 48 BEFR THEHIRM L TLVZ, APIRAA T (MFSAF)T 50%
Bl EDefiEZZBHIRERFIE. ruxolitinib &% 45.9%. OJ> bO—JLAF 5.3%Cd
Dz, BERHAM A OME 51 BEF TDIETZE (S ruxolitinib % 8.4%. J> bO—
JLEE 15.6% EAEFRIBIOAERIERZFEH TLD(p=0.04), JAERE JAK2
ZEDODBEICKDT . F/z. ruxolitinib (CKBEHBEIO—>DIFIRIRIFEF EA
EFRHSNIRMDfC, BEDOPIE - BEE(EMmAFEE 10%EETH D, mEFCcE
(FHENTULVRN, FIRBEESBREEM & MM/IMRHA T, Bl (C X DEmmsaE (&
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ruxolitinib B3 T% <BHSNTL\DB,
DHAEICBWVTHE., ZZ7EEHRESE OHE:RER E U T, ruxolitinib OzhERH R
SEEN. JBERE 24 BER T Ol CREIRSEDNE & B EAEIRDOWETIEN

HREIN TS 8,
ZD1%. COMFORT-1, 2 WIS NGERIABPIUMEN 2 FRFL TOBMEREN

JRENTLVS, COMFORT-1 T(&. 155 FlIdD ruxolitinib M S7% 100 HIHYEE
R TH D, 96 BRFR CTORSIERMIER(T 34.9%. QOL LEEFEHRDNE
(p=0.03) BitF=NT WL %, RN TITHNZ COMFORT-2 T,
ruxolitinib 8 T(& 28.5%MNEET > R/RA> hE@ER LIZDCH LT, Ik
O—JL&#E 0% (p<0.001)Tdh oz, BB IRIE 12 4 AR TEIRD
FHSNTz 80%DIESI THRDIFFHENFHSN TS %2, COMOFORT-1 FEHRIC,
ruxolitinib 8 Cl3. B&ET. AR, 2R/ EDIEIRDOE. QOL DliEMN
RHSNTND, FREEBRE. BM&m/IMRED Th o1z %,

D, WINORBREIAO—7 v 3 FROFBBNMIRESNTESD. B
BEEL. QOL EFHHIEINTH D, EFROWELRHSNTND ¥,
LU, WINDEER(CHWNTE. I> hO—JLENS ruxolitinib BEAdD—oO
AA=)N=PBHESNTHED., TAO0-7vT 3 FRHRT. WINDRERE
> bO—)LBHIEH) ruxolitinib BIANIOXA—/)\—0LTLVz. ULIEAD T, &
MCENDfFFSNTZBETDOLER TH D intension-to-treat iz 92 &,
ruxolitinib B DEFREENRMNE/NTHISND . CDfzsh. FA(CIRD . MR
Bt T, J>hO-IILBEOIOXA—/N\—3ZHEHICHIEL T,
ruxolitinib OEFROWENRZARIE UILHERMRE SN/ °, BRI 144
B DREFER(E, ruxolitinib % 78%. &AICI> ~O—)LICEIDS TSN
JZ intension-to-treat 1> bO—JL&¥ 61%. JOXA—/\—HIEI> bO—)L
B 31% <&, ruxolitinib B#(&. J> bO—JLBFELER LT, ZNEN. J\H—R
Ik 0.65. 0.29 &, BEREFRWEN AN, TORIC, BEMIAROE
B+ X, ruxolitinib JAERIAE DI OME/NEN, 7R EBET D ENEEC
RENTWVD, EREESBRE. BEMVIMERD THD. JL—R 3. 400
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Bm (& BERIGE 6 # AUA FICERIID 2-3 #A) (CHIRTDIZEMNFE
AET. TDERODRBIAO—-77vITIE Ficxdl— R 3 M Eomikipir
DS (IR T D, CDIesd. [RIRBDHETIC K D MmEkAYEA UTWLBIEHITI(E.
RIMEKEMZE U7z D M/IMREIC K D TS DHRNE EIRDIZENH D
86,87,89,90  COMFORT-1. 2 ERT(d. M/IMRENY 10 F3/pL LU EDFEFINEF
IAEN. I/IMEERICEKD 15mgBID UK (& 20mgBID TRIASNTLI\BAN,

Z< DOEFITHEHAGZEL. RENIC(E 10mg~15mgBID TGN TW
DEFINZ 8, —7. JUMP ER T, MV/IMREDY 5 F5~10 F/uL DEERIE
BERINTHD. TNSDEFITIE. 5mgBID THAERD TLBN, BDE
DFEEES5E(F. 10m gBID FTEESNTLIEFNZ L S, EZEFSSF
BASHTIFARLA. COMFORT-1 [CXZASRBREORKRIESEICLIBEIE
ENERRA 7 DZEAbZ M USRS TE. BREAEIRDERE (L 10mgBID U ET
FASKEEERVN, BEBOREDNRCEARCMKEFLTNS 7L,

ruxolitinib SEFERIIGERDOBOMENENEGFREMEEIDZEMNS. EFRDIK
EDDHICIFEEBEREH DD, TEIRITHEEFEL I ENEELLE
BoNsd. Fz. JAK2 BERIDRSZ2CHRIT D & EEERNE <IEN
BIBEN LBz, PIEDERE. BE~10 BEENITRHEL. HIRICEKDT
20-30mg/BREEDT L RZVOZ HATIRE. FENMETHD. £z,

ruxolitinib (&, T #iftkgeZiHEI T D LMD, 5L, ERREZSHIEH
FRRRZYGE. B IR DA ILADOE R, FINEZ. IR E(SERZEE
9 B, IRTEE TOERRERERDIRE T, ruxolitinib IS5 TIIZEE JAK2 (54
FRDEE P ERHRHE DB R/RNEFRE SN TULVRLY, ZHUZ ruxolitinib D&
BNROEARD, BHREIO—>ZRD BRI ETEHBNSEZRLTULD,

JAK2 FHEFIDHT. MPN gz EIEY 2 & (ERE#TH DN, TNETHIAE
BEEMEARTH DTz MFIEFIC., FhicivaEEIRRZ 25 Uic, BIEEISDR
WHR~FHU XD MFIEFITIE. CNE T WEEERR EXRPEENEEOF L
THDTEM, ruxolitinib T, BEEIC KDEEMEIRCEBEIRDREZ T TR
<, EEROUECHEFTEIRH. F1BIRED 1 DERDRE Y, —A &
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UXJ MF THIERZB I 3550, BERERRELTEREIND,

—7. AEEm#EEBAEEICEN TE. BiEFiC JAK2 EERZFERTD
EVIJAR BERIICKDEE S BIEIROEMENRSNDTH. CNFTHiEZ
BIDLDOREMEE T DML T, JAK2 FAERINEIRORE X BE /2B ElEE
XD, ORI KD BAERDEMEEN K DR 12D ATEEH R EDFRNE
ZBND. Ffo. BIERIOEEIREBONEN S, BHEEEIET DR T ORI D
-« b > DOIEIC XD GVHD DRI EB A E DR CHAF C & D alREN
B3N BESEPRSHMR RTINS ANZ O 2, —H, BEEDEE DI
MEHEEIND. BERRENIESN D8, ISR TIIRARHERCIR> THERT
RETHDEERBND,

(5) IMiDs (fRBRIESSY)
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fiE. BREOWENRESN TS ™
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2001 FFETICSIRESNZLERNDBOBEEZITRE Uz 6 FDREEFE &
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EOD. BEET(EINRDDEESDEENEBIVERDIZDMREHRSEEETHD.
FIEFHRART & (C—EPDESI T (I BBEEIEERN RO BN, . BE(Ck
LTIE 12 %D, M/MREANCEE U Tld 36%DEENZBHSNE D, FEIEDER
ENHFSNDAEBESD DIz, 1212, H5HIE 3 HhARDEIT, BIfERADIZD
ROw TP RUEHIN 43%(CRSNTHD. kiS5 O aIEEMER (34X
BRICTEIR. TDRDERKRIERICKID. PETU RYA RAROEZERHEH
N ERES SNz (Marchetti, Barosi et al. 2004). ULHAU. HYU R RD
—BESEFBIMUARSIICELD & 3 o AMEMRGIS S eI BE/MRERI (& 55-
76%IEE TH S %8, YU RYA NAEIC L DEMMIFKTT £ /2D EIE(E 39%
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~57%C&H 0. MVIMRDIEBIARSNBAERIEHD. ABEOH#EE LD ENS
(d. FIEHEEEHNEBEERDIEH. T RYA RFDERPMI%S(50mg/
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50%(CEROBNTUND, BESR(QEMIIFINEREDTH D, 1FHEKFH N
41%. MMAMTEAD 31%(ICHSN TS,

LU R+ RERFTOA ROHAESESE I HEREBROIER L MD 7>4 -V
SHAES A —SIRESNT. BMEBEORENBEEINTND P, ZD
#BD, ECOG (CLDLFTURYA REXRFTOA ROHABEEDSE 2 HHER
(E4903)TlE. 10mg/BHDARIY U R+ RERAEDT L RV OV HMERS
Nz, BIMDEN 19%(C. PEEEDEN 10%(CERHOSNTLDH, JL—R
3 Ll EommiiEsHEN 88%ICFRHSN TS 1,

U EDLKSIC. BEMDRENRIZHASNDEDD., §FHERRL . MR
SHAERROHSND. LT BN A RONR(IEFEAKIEIERE T (X del(5q)H'%h
REFHRFTHD V1 BESHEEEITDE. BEATELTFY RYA RES
(d. EFRMEBEBHRMIECHLTSE. 5q REEET IEHCHEB NS *9072,
3) FEBEEMmeEFHiattE

(1) HHEEL - FotEkFER

FREERIEE EF U < EMERSEERR (CHEIND EBIEEEEMER MRE T (.
BATHAIC IR I (CAERIEZH CR > 12156, 1BHRACBIEEITDIBA(C
LERFENMARTH D BRERHECHSVNTE. KDETUREICBIEZITD
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HEIRSNIZEEEDFEDIBIZE L2 Dupriez score ¥ Lille score XA LTD
FRATHV /RSN CTULVD,. iR Fred Hutchinson Cancer Center S M#RET
(&. Dupriez score ' 1 DIFE 3 FEFEN 84% THIDICKH L. 3 DIFEIE
38% EBIBDRIEIRRE TH S 102, Fiz. 20 HIDBEBEHFHEE (T3t URERHE
WxENe RAOYNSDIRET(E FEMAZFERD 1%BHIR, JL— K3 E
OFBERE(E. Hb 10g/dLATOUR O T 7 OF—D55, 1ENTULIES
IRVNBEDHEED 3 FEFE(E 67% THDIDICH L. 2B LDV T T 7
D45 —%FTBHEIE 16%EET LTINS 18, ZDXD ICHRIEUIDEER
(CFEMITRTHDZ ENFRENDIEL G, BiEEaEZERUTHESETE
PN ARRTHDEVNDTHRENHD—7. 1990 M5 2002 F(CH T TERBERMEE
(Cxt URIFEBAEN TION I 25 BIDFFFI NS DIRET (&, BHERID Lille score
N1 UTDBED 2 FEFER(L 48.6%. 2 DIHFE(E 28.5% EBEEZROHT
VR L ED KD (C BRFRARB(C KB U X% 5 L . DIPSS 1 DIPSSplus
THRE-2 URILUE LIRS TEBE. HDVE & - FiE-1 URDBETE, T
ARABRIREBMARN\DEITOE Y X8, FEERERP(C_LkDOBITH - B85
URDECHEE T S ERRMIEDIERZRE T IFARMESN. FICEFED
BAFEMEBMIEBEEEE T INETHD 4110, CnNeEIFIIHRESL
T. BARNBBITITHDN 65 mARHMDIRFEEBEERMEE 438 HIDRRT(CH L)
C. DIPSS UXZTR|ICEEESMEFEISHEZ (T TTAER & BBHBLIILDiaE =
RVTTTREFIOEM LT Y RO ZLEE T D & FE-2 UL ETHRESmEHH
RABABICLBARRT v MRHSNTNS 1,

2015 F (RSN EBMT/ELN ERD—F>00)L—T (LIt P
RALR— hTE. RFRMEBHERMELE (O3 I 2 RS MmO SRAEHI (3.
70 mARmOHRE-2 U X T8, BYRX TR 65 mARmODPRR-1 UXIRET(E,
EMARTF. RAEMEFEK>1%. PRAREEIR. triple negative DAEMI. ASXL1
ZRIBMHR EAMRADBITE JATBENEIF 5N TS (XR8) %%

FERERF AR (CDUNVT (. TEFIEIFIIMROAY KEIMS 60-78 mRDRFEHE - —
REBBERRHELE (Ot U TiThoN ARG mitieiE . BiEE 100 HET
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13%. 3 F241F 45%. 3 FHEIEESTF 40% EDmREN DD GEFLER(C/N
AT R(IHDEBONDIN. COWwE L. SHEDRNSIHE TlE, koL
(C B (ABEDBIRK (CR DB T R LTS 1Y,
(2) EERIEICHITDFEREAF

ETERHERF DT EF & L TD DIPSS. DIPSSplus DB (C DL THIRET
ENTWD. 27 NULIIL—T (3. EEEm#EesiEz= 37z 170 FliCDu
THEAMTL . #RRHARBIRORE 5.9 &£, DIPSS KU X O8F, -1 B¥ T34 FH
BIDOHRIUBEISE LIRS, FE-2 85 TIE 7. BURTBIC25FTHD. B
TEREN BRI DIPSS U RO CFATEETHD EMEL TS 1%, Fz.
RAYDITIL—-TH5E. 76 BIDERFT. 5 FE24E%F(E. DIPSSplus DKLU X
8% 100%. HREI-1 URXD8E 51%. PREI-2 URXDTEE 54%. &YX TEF 30%
ERESNTLS 19, Ffz. BMT/ELN ED—F>00)L—FCLkB >t
B RUR— NT(E FRMEREM > 20 Bz, BEAE> 22cm. HLA —EERELSH
®d RF—. Performance status>2. HCT-CI X d7>3 U XX URFELTE
FTWns %2,
(3) RF—E#R

HLA —3ERNMESNDIEGIEAED 25%FETH D L < (FFEMmE R—
NSDBIEE 18D, SEMFERRIE CTE HLA —SEEHEBRHE & BAEDORMIEN S
S5N3ETIDHREEHS5NDN. CIBMTR 2, MPN-Research Consortium
MEDI/ETEHFBNDLD(C. BHEROGEEEIET (E HLA —EERRIZHE
EHEE U T, SEMGEBHIED AN EEEEFRT DY X INENE T DIHRENS
L) O FErE EBMT DSOIETIE. HLA Z2—BRF—&ER—BRF—
Tld. BEEIEBRIET(E 12%3 38% ER—BRF—TE< D 12, RFh
5DIRE T (FEFIIFIRIBNARE (C L DEHMBHET. 14 Fih 13 FlI TPk
DEBNRBOHSNTED. T—FEFELERSNTLIN, EFMEEHREY —X
DERED—DTH D ', /\TO—BBEOREEHSNDIN. BREFRTET
EF > X(EDRL MDD RF—Y —REEBRUIEHRE [EH S TULVRL,
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A (CHEREAD ., BERE OD#fa/ )\ 2 HAfF U CIGTHRIR B Z i1 T U /T S ORHER B, &
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TEFOBEAAEREF. ISMETEOERE, BHFUED X TDIEKR. GVL $IROBIEF
EFEND 218, MEAORIEEHERD JAK ALLO RER(CHULTIE.
ruxolitinib #T7# ({ZFZ@F (CHEZITOITEMNZEL) . BHERILERIE TR
4> 3 v OB ARIRIERETR EDBFENRBEERMNRE SN, EHEFEN
hif SN TULB 19, ZDREIC DUV TIFEHIR ruxolitinib (O 1EXHEABDSZ 2
HHERISN TS, TD%. BAERILEERIZE T ruxolitinib Zi#tit I 2REL
RO ARV TIE. ERREEFROVUIT(FENETRESNTLD
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(5) BRERRHEE (CXT 9 D EfES MRS HEDERERKE

BERERRAELE (O 9 D RS MRS EDFIaBAkIEZR 9 (RT. TN
SOIRENS. EFESMEFHRIREHESRFENS/ RS BERHEEE D/aRAaR &
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SRR (FAEETIRE T, SRR EAS (T > THELU L DEFITH
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EfEEMEFHIREISAE (. ABEREIET RN 30-50% /WL EARERETH D,
TV, BEFEE(E 50-60%(CEEEFD>TND, FIEBNEEE (CHRAE
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B RBARMERE (O I DEFEBEDE & F O IZVIHADRE S LTI, 1999 &
EBMT. Fred Hutchinson A2 45— ZECEFEEERTICKDI/ENET
B5N3 122, 1979 Fh5 1997 FOMICBEFRHETE IOt UREBIEN M THNZ
55 i (FEEpHRME(IE 42 7%) T. D5 49 A HLA —EINiFE BB TH o Iz,
BAERTALE (L. TBI ZEO L A1 35 i, busulfan ZED LAY 17 4l
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30



(3 39%. BFEE13H61(24%)7T. B8 1 FLANDBHEREIEFET (X 27 % TH
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International Bone Marrow Transplant Research (CIBMTR)(D5F —4/~X—X
%= VWA RN OR—ROMENEIF S5NSD . 1989 FH'5 2002 F&
TICHEAT =T 289 BINEEfr=A. FliehIUE(F 47 T, 162 HIHY HLA —3%
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D7z, 656IT. BERICHEEN MITSN TS, BHEANAEE. 20-30%THE
BEIEIRAYATAAE D NEIRS N T D, IFPERDAEE(E. HLA —EERERIBHET
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B C(EZE(EH DI TULVRV, EREFFIRABILE T (. BAE% 1 FO/AEEESE
T 15%. 3 FERAEFE 39% C. SEBIRIRILE &= (FH SN o T2t
JEMBFREBHET(F. BAER 1 FOBFEEEILT 49%. 3 FEREFE 17%
CARVMERIND H SN TS,

DARAEMNS (E. NESHAEHAGMERBEZFS —TtEREET -4
(TRUMP)Z ABU\T=BATHIE R Z IRE L CTLVD. PMF (CXt 3 3FIERSHERE S LT
(F. RF—=Y—-XRBIC5FEEFRE, MBS 63%. MMFKIHEM 43%. 3EM
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HY 33 Il SEmMREN 70 FIT. FPEROAEE 18 H. M/IMROEE(E 22 H
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3FEEREKE 22%. 5 FHREFEE 51%. 5 F2EFRE 67% ThoTz.
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(1) tEiREH

FAEFHDPIEN 66 % CHDZENS. HEREHFIBDTENT., RES
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TR EMIEH R ENS %8,
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BRRMEIEN S 4L U CRERIMRNABIT UTEZE D F & (SO FE U
<. £FHHIE 6 v ARETHIHENFEALETHD 5
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X 1. BSEEEIEMEE CTHONDITINELCTFERDEE

IBEFDHEE BERFER PMF (%) PV (%) ET (%)
BA MOS0 FIL  JAK2V617F 50-60 95 50-60
JAK2 exon 12 — 3-4 —
MPL 9 — 4
CALR 20-25 — 20-25
CBL 6 — FN
LNK Fn Fn FN
RTSAIY—=1 SRSF2 17 — —
SF3B1 6.5 — FN
TES ) LGS F ASXL1 8-26 2 FNn
IDH1/2 4.2 1.9 0.8
EZH2 13 3 —
TET2 8 10 5
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BREEFRS KOER

ZEARE  dry tap DIZHBRERNMESNRVES(E. REM TREZT
)

FEEPTO— - CT - MRI - BfES > FR EDERZIT

8. JARZZE (REIMIFPERZRANTH D)

o s ow
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Z& 3. WHO2008 (C K DIRFEMEBRERHEAE DZRTE%E

HHFAERMEN (X0 S — 5 AR L Z 1 D T ERERDIBNE E BRI S D
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& 4-1. WHO2016 (C K DRIHRIE CHARFE I+ S aFRMEIE DI B 4E

RIEH 1. ERIKOEIEEREHRNMFET DN JL— R 1 %72 2R DMiEHREDE
(DR, FiR(CLE U TEREDOHIREERDIENNZ 8. FERIEKRIT
DIFYE & UL UEFRFERMRRDIRD 245
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FHIESTRUN,
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—H—ZBHRVGE(C(F. RISHEOBBEIHERIEIEEDPTRARNC

Eo
/NEH TEOWITNHZE 2 BEhEH U TERHD.
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3. JAK2, CALR. MPL WINH DEIGFERZRDHD. CNOSDELFE
ENRVZEE thooO0—-FILY—DH—PIEFEFEIDIMN JO0-FILY
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&
INBEE FTEROWTNHE 2 BERHL TRHS.
a. HEFE(C K SRVEN
b.  EmEkE=11,000/uL
c.  AUIETRERIEN'BD

d. MMELDH®DLER
e. F7REFERIE

AIEH 3 DINTE/NERZ 1 DU E®IZY,
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2 (ASXL1, EZH2, TET2, IDH1/IDH2, SRSF2, SF3B1) MDi&RZRHZZHIDENT E12D,
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MF-2
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HE5ND
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&6 BREUEBWRMEOKRRNRERFRAOATVUS IS IFT A

FEEF IPSS DIPSS aaDIPSS DIPSS Plus
Flis>65 % 1 1 v
B9 SR 1 1 2

Hb<10g/dL 1 2 2 4
WBC>25,000/uL 1 1 1 v
FRAEMEFER= 1% 1 1 2 v
/R <10 75 1
FRIMEREMIMARTE * 2 1
FRARREA 1

*10%MU EDFERD . FE BT

*2 ERERHMEECBIEL. RMIKEMIC K DINFEEZE I DEREEM. F2(ETDEHE

*3 MR S DV HENROLREAREER 1 DHDWE2 DS [+8, -7/79-, i(179), -
5/5@-, 12p-, inv(3), or 11923 rearrangements]

URO53% Aarast

RURD 0 0 0 0
thRg-1 UX Y 1 1,2 1,2 1
thRg-2 YR 2 3,4 3,4 2,3
mEUXRD >3 5,6 =5 24

*DIPSS Plus : DIPSS ffdl-1 UXRD 1=, HfE-2 URD 23 BYRD 3RrELT. NI
LEEOMVIVRER. FRIMEEMMET. FERARRBAORBZMA T AOAT7EHZEHT D,
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&7 EEFERIOT7ITIAFT LAOONEOEGINDERH

URD# IPSS DIPSS DIPSS Plus
JRik SN Rk BHR [RERk =N
KUXD 11.3 18.6 FEET 18.6 15.4 18.6
-1 URD 7.9 5.5 14.2 4.3 6.5 10.7
-2 URD 4.0 3.2 4 3.0 2.9 3.7
mURD 2.3 2.4 1.5 2.9 1.3 2.2

7 AR OB (4 ) (B2IRE K D)

TRk ¢ K D5
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&8 [RFEITBREIRHE(CX 9 3 EEE MEHHABHE DX RS

70 mAREmOHE-2 YR8, &)X TRF
65 mAmDPRE-1 URXTBEC DL TIE
iz
RIEMEFER>2%
TRARZEIR
Triple negative

ASXL1 ZE5%

EBMT/ELN B D —F> 00— F(C LBt B ALR— kLD 2
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&9 FEERMPIE (O 9 D EESMEHHRASEBDRMIE

REE fEBI FEPOMiE BHERTA Ro-—1m G N bEZITEIESbE 2HF
(FREF) %8 (EBE) b fB/FE Mz £ BT
Guardiola 55 42 MAC 55 49/6 9% 27% 47%
(1999)122 (4-53)
Deeg 56 43 MAC 56 36/20 5% 32% 58%
(2003)102 (10-66)
Kerbauy 104 49 MAC 95 59/45 10% 34% 61%
(2007)131 (18-70) RIC 9
Patriarca 100 49 MAC 48 82/18 12% 43% 42%
(2008)11° (21-68) RIC 52
Kroger 103 55 RIC 103 33/70 2% 16% 67%
(2009)*12 (32-68)
Bacigalulpo 46 51 RIC 46 32/14 n/a 24% 45%
(2010)*32 (24-67)
Ballen 289 47 MAC 229 188/101 Sib 9% Sib18% Sib 37%
(2010)*4 (18-73) RIC 60 URD URD 35% URD 30%
20%
Stewart 51 MAC 38 MAC 27 33/18 RIC MAC 26% MAC 44%
(2010)** (19-54) RIC 24 17% RIC 21% RIC 31%
RIC 54
(40-64)
Takaki 14 58 RIC 14 -/14 7% 29%
(2010)113 (46-72) (CBT)
Robin 147 53 MAC 46 86/61 10% 39% 39%
(2011)1t (20-68) RIC 101
Samuelson 30 65 MAC 3 15/15 10% 13% 45%
(2011)07 (60-78) RIC 27
Abelsson 92 MAC 46 MAC 40 37/45 14% MAC 18% MAC 49%
(2012)1%6 (34-58) RIC 52 RIC 6% RIC 59%
RIC 55
(47-63)
Nivison-Smith 57 47 MAC 40 46/11 16% 25% 58%
(2012)134 (16-71) RIC 17
Rondelli 66 Sib 55 (40- RIC 66 32/34 Sib 3% Sib 22% Sib 75%
(2014)*3 65) URD URD 59% URD 32%
URD 56 24%
(30-65)

43



Murata 83 53 (21-79) MAC 17 44/28 Rel BM Rel BM 63%

(2014)123 RIC54  CBT 11 33% Rel PB 48%
Rel PB UR BM 41%
45% CBT 36%
UR BM
61%
CBT 64%

44



References

1. Tefferi A: Myelofibrosis with myeloid metaplasia. N Engl J Med 342:1255-65, 2000
2. Deadmond MA, Smith-Gagen JA: Changing incidence of myeloproliferative
neoplasms: trends and subgroup risk profiles in the USA, 1973-2011. J Cancer Res Clin Oncol
141:2131-8, 2015

3. Hidaka T, Shide K, Shimoda H, et al: The impact of cytogenetic abnormalities on
the prognosis of primary myelofibrosis: a prospective survey of 202 cases in Japan. Eur J
Haematol 83:328-33, 2009

4. Takenaka K, Shimoda K, Uchida N, et al: Clinical features and outcomes of patients
with primary myelofibrosis in Japan: report of a 17-year nationwide survey by the Idiopathic
Disorders of Hematopoietic Organs Research Committee of Japan. Int J Hematol, 2016

5. Baxter EdJ, Scott LM, Campbell PJ, et al: Acquired mutation of the tyrosine kinase
JAK2 in human myeloproliferative disorders. Lancet 365:1054-61, 2005

6. James C, Ugo V, Le Couedic JP, et al: A unique clonal JAK2 mutation leading to
constitutive signalling causes polycythaemia vera. Nature 434:1144-8, 2005

7. Kralovics R, Passamonti F, Buser AS, et al: A gain-of-function mutation of JAK2 in
myeloproliferative disorders. N Engl J Med 352:1779-90, 2005

8. Levine RL, Wadleigh M, Cools J, et al: Activating mutation in the tyrosine kinase
JAK2 in polycythemia vera, essential thrombocythemia, and myeloid metaplasia with

myelofibrosis. Cancer Cell 7:387-97, 2005

9. Scott LM, Tong W, Levine RL, et al: JAK2 exon 12 mutations in polycythemia vera
and idiopathic erythrocytosis. N Engl J Med 356:459-68, 2007
10. Jones AV, Chase A, Silver RT, et al: JAK2 haplotype is a major risk factor for the

development of myeloproliferative neoplasms. Nat Genet 41:446-9, 2009

11. Tanaka M, Yujiri T, Ito S, et al: JAK2 46/1 haplotype is associated with JAK2 V617F-
positive myeloproliferative neoplasms in Japanese patients. Int J Hematol 97:409-13, 2013
12. Pardanani AD, Levine RL, Lasho T, et al: MPL515 mutations in myeloproliferative
and other myeloid disorders: a study of 1182 patients. Blood 108:3472-6, 2006

13. Pikman Y, Lee BH, Mercher T, et al: MPLW515L is a novel somatic activating
mutation in myelofibrosis with myeloid metaplasia. PLoS Med 3:e270, 2006

14. Klampfl T, Gisslinger H, Harutyunyan AS, et al: Somatic mutations of calreticulin
in myeloproliferative neoplasms. N Engl J Med 369:2379-90, 2013

15. Nangalia J, Massie CE, Baxter EJ, et al: Somatic CALR mutations in
myeloproliferative neoplasms with nonmutated JAK2. N Engl J Med 369:2391-405, 2013

16. Rotunno G, Mannarelli C, Guglielmelli P, et al: Impact of calreticulin mutations on

45



clinical and hematological phenotype and outcome in essential thrombocythemia. Blood
123:1552-5, 2014

17. Rumi E, Pietra D, Ferretti 'V, et al: JAK2 or CALR mutation status defines subtypes
of essential thrombocythemia with substantially different clinical course and outcomes.
Blood 123:1544-51, 2014

18. Tefferi A, Lasho TL, Finke CM, et al: CALR vs JAK2 vs MPL-mutated or triple-
negative myelofibrosis: clinical, cytogenetic and molecular comparisons. Leukemia 28:1472-
7,2014

19. Rampal R, Al-Shahrour F, Abdel-Wahab O, et al: Integrated genomic analysis
illustrates the central role of JAK-STAT pathway activation in myeloproliferative neoplasm
pathogenesis. Blood 123:e123-33, 2014

20. Araki M, Yang Y, Masubuchi N, et al: Activation of the thrombopoietin receptor by
mutant calreticulin in CALR-mutant myeloproliferative neoplasms. Blood 127:1307-16, 2016
21. Chachoua I, Pecquet C, ElI-Khoury M, et al: Thrombopoietin receptor activation by
myeloproliferative neoplasm associated calreticulin mutants. Blood 127:1325-35, 2016

22. Marty C, Pecquet C, Nivarthi H, et al: Calreticulin mutants in mice induce an MPL-
dependent thrombocytosis with frequent progression to myelofibrosis. Blood 127:1317-24,
2016

23. Shammo JM, Stein BL: Mutations in MPNs: prognostic implications, window to
biology, and impact on treatment decisions. Hematology Am Soc Hematol Educ Program

2016:552-560, 2016

24. Delhommeau F, Dupont S, Della Valle V, et al: Mutation in TETZ2 in myeloid cancers.
N Engl J Med 360:2289-301, 2009
25. Tefferi A, Pardanani A, Lim KH, et al: TET2 mutations and their clinical correlates

in polycythemia vera, essential thrombocythemia and myelofibrosis. Leukemia 23:905-11,

2009

26. Tahiliani M, Koh KP, Shen Y, et al: Conversion of 5-methylcytosine to 5-
hydroxymethylcytosine in mammalian DNA by MLL partner TET1. Science 324:930-5, 2009
217. Ko M, Huang Y, Jankowska AM, et al: Impaired hydroxylation of 5-methylcytosine
in myeloid cancers with mutant TET2. Nature doi:10.1038/nature09586, 2010

28. Loh ML, Sakai DS, Flotho C, et al: Mutations in CBL occur frequently in juvenile
myelomonocytic leukemia. Blood 114:1859-63, 2009

29. Grand FH, Hidalgo-Curtis CE, Ernst T, et al: Frequent CBL mutations associated

with 11q acquired uniparental disomy in myeloproliferative neoplasms. Blood 113:6182-92,
2009
30. Sanada M, Suzuki T, Shih LY, et al: Gain-of-function of mutated C-CBL tumour

46



suppressor in myeloid neoplasms. Nature 460:904-8, 2009

31. Carbuccia N, Murati A, Trouplin V, et al: Mutations of ASXL1 gene in
myeloproliferative neoplasms. Leukemia 23:2183-6, 2009

32. Lee SW, Cho YS, Na JM, et al: ASXL1 represses retinoic acid receptor-mediated
transcription through associating with HP1 and LLSD1. J Biol Chem 285:18-29, 2010

33. Ernst T, Chase AJ, Score J, et al: Inactivating mutations of the histone
methyltransferase gene EZH2 in myeloid disorders. Nat Genet advance online publication,
2010

34. Cao R, Wang L, Wang H, et al: Role of histone H3 lysine 27 methylation in Polycomb-
group silencing. Science 298:1039-43, 2002

35. Parsons DW, Jones S, Zhang X, et al: An integrated genomic analysis of human
glioblastoma multiforme. Science 321:1807-12, 2008
36. Pardanani A, Lasho TL, Finke CM, et al: IDH1 and IDH2 mutation analysis in

chronic- and blast-phase myeloproliferative neoplasms. Leukemia 24:1146-51, 2010

37. Pardanani A, Lasho T, Finke C, et al: LNK mutation studies in blast-phase
myeloproliferative neoplasms, and in chronic-phase disease with TET2, IDH, JAK2 or MPL
mutations. Leukemia 24:1713-8, 2010

38. Lasho TL, Pardanani A, Tefferi A: LNK mutations in JAK2 mutation-negative
erythrocytosis. N Engl J Med 363:1189-90, 2010

39. Ley TdJ, Ding L, Walter MdJ, et al: DNMTS3A mutations in acute myeloid leukemia.
N Engl J Med 363:2424-33, 2010

40. Yan XdJ, Xu J, Gu ZH, et al: Exome sequencing identifies somatic mutations of DNA
methyltransferase gene DNMTB3A in acute monocytic leukemia. Nat Genet 43:309-15, 2011
41. WHO Classification of Tumors of Haematopoietic and Lymphoid Tissues: (ed. by
Swerdlow, S.H. et al.). IARC press Lyon:40-50, 2008

42, 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
43. Passamonti F, Maffioli M: Update from the latest WHO classification of MPNs: a
user's manual. Hematology Am Soc Hematol Educ Program 2016:534-542, 2016

44. Barbui T, Barosi G, Birgegard G, et al: Philadelphia-negative classical
myeloproliferative neoplasms: critical concepts and management recommendations from
European LeukemiaNet. J Clin Oncol 29:761-70, 2011

45. Okamura T, Kinukawa N, Niho Y, et al: Primary chronic myelofibrosis: clinical and
prognostic evaluation in 336 Japanese patients. Int J Hematol 73:194-8, 2001

46. Cervantes F, Barosi G, Demory JL, et al: Myelofibrosis with myeloid metaplasia in

young individuals: disease characteristics, prognostic factors and identification of risk groups.

47



Br J Haematol 102:684-90, 1998

47. Dupriez B, Morel P, Demory JL, et al: Prognostic factors in agnogenic myeloid
metaplasia: a report on 195 cases with a new scoring system. Blood 88:1013-8, 1996

48. Cervantes F, Dupriez B, Pereira A, et al: New prognostic scoring system for primary
myelofibrosis based on a study of the International Working Group for Myelofibrosis
Research and Treatment. Blood 113:2895-901, 2009

49. Passamonti F, Cervantes F, Vannucchi AM, et al: A dynamic prognostic model to
predict survival in primary myelofibrosis: a study by the IWG-MRT (International Working
Group for Myeloproliferative Neoplasms Research and Treatment). Blood 115:1703-8, 2010
50. Gangat N, Caramazza D, Vaidya R, et al: DIPSS plus: a refined Dynamic
International Prognostic Scoring System for primary myelofibrosis that incorporates
prognostic information from karyotype, platelet count, and transfusion status. J Clin Oncol
29:392-7, 2011

51. Tam CS, Kantarjian H, Cortes J, et al: Dynamic model for predicting death within
12 months in patients with primary or post-polycythemia vera/essential thrombocythemia
myelofibrosis. J Clin Oncol 27:5587-93, 2009

52. Tefferi A, Jimma T, Gangat N, et al: Predictors of greater than 80% 2-year mortality
in primary myelofibrosis: a Mayo Clinic study of 884 karyotypically annotated patients. Blood
118:4595-8, 2011

53. Tefferi A, Lasho TL, Finke C, et al: Type 1 vs type 2 calreticulin mutations in
primary myelofibrosis: differences in phenotype and prognostic impact. Leukemia 28:1568-
70, 2014

54. Tefferi A, Guglielmelli P, Lasho TL, et al: CALR and ASXL1 mutations-based
molecular prognostication in primary myelofibrosis: an international study of 570 patients.
Leukemia 28:1494-500, 2014

55. Guglielmelli P, Lasho TL, Rotunno G, et al: The number of prognostically
detrimental mutations and prognosis in primary myelofibrosis: an international study of 797
patients. Leukemia 28:1804-10, 2014

56. Passamonti F, Rumi E, Caramella M, et al: A dynamic prognostic model to predict

survival in post-polycythemia vera myelofibrosis. Blood 111:3383-7, 2008

57. Cervantes F: How I treat myelofibrosis. Blood 124:2635-42, 2014

58. Reilly JT, McMullin MF, Beer PA, et al: Guideline for the diagnosis and management
of myelofibrosis. Br J Haematol 158:453-71, 2012

59. Tefferi A: Primary myelofibrosis: 2013 update on diagnosis, risk-stratification, and
management. Am J Hematol 88:141-50, 2013

60. Tefferi A: How I treat myelofibrosis. Blood 117:3494-504, 2011

48



61. Vannucchi AM: Management of myelofibrosis. Hematology Am Soc Hematol Educ
Program 2011:222-30, 2011

62. Mascarenhas J: Looking forward: novel therapeutic approaches in chronic and
advanced phases of myelofibrosis. Hematology Am Soc Hematol Educ Program 2015:329-39,
2015

63. Tefferi A: Myeloproliferative neoplasms: A decade of discoveries and treatment
advances. Am J Hematol 91:50-8, 2016

64. Tefferi A: Primary myelofibrosis: 2014 update on diagnosis, risk-stratification, and
management. Am J Hematol 89:915-25, 2014

65. Vannucchi AM, Barbui T, Cervantes F, et al: Philadelphia chromosome-negative
chronic myeloproliferative neoplasms: ESMO Clinical Practice Guidelines for diagnosis,

treatment and follow-up. Ann Oncol 26 Suppl 5:v85-99, 2015

66. Verstovsek S, Mesa RA, Gotlib J, et al: A double-blind, placebo-controlled trial of
ruxolitinib for myelofibrosis. N Engl J Med 366:799-807, 2012
67. Mesa RA, Gotlib J, Gupta V, et al: Effect of ruxolitinib therapy on myelofibrosis-

related symptoms and other patient-reported outcomes in COMFORT-I: a randomized,
double-blind, placebo-controlled trial. J Clin Oncol 31:1285-92, 2013

68. Harrison CN, Mesa RA, Kiladjian JdJ, et al: Health-related quality of life and
symptoms in patients with myelofibrosis treated with ruxolitinib versus best available
therapy. Br J Haematol 162:229-39, 2013

69. Tefferi A: Primary myelofibrosis: 2012 update on diagnosis, risk stratification, and
management. Am J Hematol 86:1017-26, 2011

70. Cervantes F, Alvarez-Larran A, Domingo A, et al: Efficacy and tolerability of
danazol as a treatment for the anaemia of myelofibrosis with myeloid metaplasia: long-term
results in 30 patients. Br J Haematol 129:771-5, 2005

71. Shimoda K, Shide K, Kamezaki K, et al: The effect of anabolic steroids on anemia
in myelofibrosis with myeloid metaplasia: retrospective analysis of 39 patients in Japan. Int
J Hematol 85:338-43, 2007

72. Tefferi A, Lasho TL, Mesa RA, et al: Lenalidomide therapy in del(5)(q31)-associated
myelofibrosis: cytogenetic and JAK2V617F molecular remissions. Leukemia 21:1827-8, 2007

73. Petti MC, Latagliata R, Spadea T, et al: Melphalan treatment in patients with
myelofibrosis with myeloid metaplasia. Br J Haematol 116:576-81, 2002
74. Faoro LN, Tefferi A, Mesa RA: Long-term analysis of the palliative benefit of 2-

chlorodeoxyadenosine for myelofibrosis with myeloid metaplasia. Eur J Haematol 74:117-20,
2005
75. Kiladjian JJ, Chomienne C, Fenaux P: Interferon-alpha therapy in ber-abl-negative

49



myeloproliferative neoplasms. Leukemia 22:1990-8, 2008

76. Tanotto JC, Kiladjian JJ, Demory JL, et al: PEG-IFN-alpha-2a therapy in patients
with myelofibrosis: a study of the French Groupe d'Etudes des Myelofibroses (GEM) and
France Intergroupe des syndromes Myeloproliferatifs (FIM). Br J Haematol 146:223-5, 2009
717. Barosi G, Birgegard G, Finazzi G, et al: A unified definition of clinical resistance
and intolerance to hydroxycarbamide in polycythaemia vera and primary myelofibrosis:
results of a European LeukemiaNet (ELN) consensus process. Br J Haematol 148:961-3, 2010
78. Sirhan S, Lasho TL, Hanson CA, et al: The presence of JAK2V617F in primary
myelofibrosis or its allele burden in polycythemia vera predicts chemosensitivity to
hydroxyurea. Am J Hematol 83:363-5, 2008

79. Elliott MA, Chen MG, Silverstein MN, et al: Splenic irradiation for symptomatic
splenomegaly associated with myelofibrosis with myeloid metaplasia. Br J Haematol
103:505-11, 1998

80. Kitanaka A, Takenaka K, Shide K, et al: Splenic irradiation provides transient
palliation for symptomatic splenomegaly associated with primary myelofibrosis: a report on

14 patients. Int J Hematol 103:423-8, 2016

81. Tefferi A, Mesa RA, Nagorney DM, et al: Splenectomy in myelofibrosis with myeloid
metaplasia: a single-institution experience with 223 patients. Blood 95:2226-33, 2000

82. Harrison C, Kiladjian JJ, Al-Ali HK, et al: JAK inhibition with ruxolitinib versus
best available therapy for myelofibrosis. N Engl J Med 366:787-98, 2012

83. Verstovsek S, Kantarjian H, Mesa RA, et al: Safety and efficacy of INCB018424, a
JAK1 and JAK2 inhibitor, in myelofibrosis. N Engl J Med 363:1117-27, 2010

84. Oritani K, Okamoto S, Tauchi T, et al: A multinational, open-label, phase 2 study of

ruxolitinib in Asian patients with myelofibrosis: Japanese subset analysis. Int J Hematol
101:295-304, 2015

85. Verstovsek S, Mesa RA, Gotlib J, et al: Efficacy, safety and survival with ruxolitinib
treatment in patients with myelofibrosis: results of a median 2-year follow-up of COMFORT-
1. Haematologica, 2013

86. Verstovsek S, Mesa RA, Gotlib J, et al: Efficacy, safety, and survival with ruxolitinib
in patients with myelofibrosis: results of a median 3-year follow-up of COMFORT-I.
Haematologica 100:479-88, 2015

87. Harrison CN, Vannucchi AM, Kiladjian JJ, et al: Long-term findings from
COMFORT-II, a phase 3 study of ruxolitinib vs best available therapy for myelofibrosis.
Leukemia 30:1701-7, 2016

88. Vannucchi AM, Kantarjian HM, Kiladjian JJ, et al: A pooled analysis of overall
survival in COMFORT-T and COMFORTII, 2 randomized phase 3 trials of ruxolitinib for the

50



treatment of myelofibrosis. Haematologica, 2015

89. Al-Ali HK, Griesshammer M, le Coutre P, et al: Safety and efficacy of ruxolitinib in
an open-label, multicenter, single-arm phase 3b expanded-access study in patients with
myelofibrosis: a snapshot of 1144 patients in the JUMP trial. Haematologica 101:1065-73,
2016

90. Mead AdJ, Milojkovic D, Knapper S, et al: Response to ruxolitinib in patients with
intermediate-1-, intermediate-2-, and high-risk myelofibrosis: results of the UK ROBUST
Trial. Br J Haematol 170:29-39, 2015

91. Mesa RA, Cortes J: Optimizing management of ruxolitinib in patients with
myelofibrosis: the need for individualized dosing. J Hematol Oncol 6:79, 2013

92. Kroger NM, Deeg JH, Olavarria E, et al: Indication and management of allogeneic
stem cell transplantation in primary myelofibrosis: a consensus process by an EBMT/ELN
international working group. Leukemia 29:2126-33, 2015

93. Mesa RA, Steensma DP, Pardanani A, et al: A phase 2 trial of combination low-dose
thalidomide and prednisone for the treatment of myelofibrosis with myeloid metaplasia.
Blood 101:2534-41, 2003

94. Tefferi A, Cortes J, Verstovsek S, et al: Lenalidomide therapy in myelofibrosis with
myeloid metaplasia. Blood 108:1158-64, 2006

95. THS. REER: BERMEOHUIVERZE YU RYA REEmEFEsiE. R

|, PSNEZFELE, 2005 pp. 68-77

96. Strupp C, Germing U, Scherer A, et al: Thalidomide for the treatment of idiopathic
myelofibrosis. Eur J Haematol 72:52-7, 2004
97. Marchetti M, Barosi G, Balestri F, et al: Low-dose thalidomide ameliorates

cytopenias and splenomegaly in myelofibrosis with myeloid metaplasia: a phase II trial. J
Clin Oncol 22:424-31, 2004

98. Thomas DA, Giles Fd, Albitar M, et al: Thalidomide therapy for myelofibrosis with
myeloid metaplasia. Cancer 106:1974-1984, 2006

99. Quintas-Cardama A, Kantarjian HM, Manshouri T, et al: Lenalidomide plus
prednisone results in durable clinical, histopathologic, and molecular responses in patients
with myelofibrosis. J Clin Oncol 27:4760-6, 2009

100. Mesa RA, Yao X, Cripe LD, et al: Lenalidomide and prednisone for myelofibrosis:
Eastern Cooperative Oncology Group (ECOG) phase 2 trial E4903. Blood 116:4436-8, 2010
101. List A, Dewald G, Bennett J, et al: Lenalidomide in the myelodysplastic syndrome
with chromosome 5q deletion. N Engl J Med 355:1456-65, 2006

51



102. Deeg HdJ, Gooley TA, Flowers ME, et al: Allogeneic hematopoietic stem cell
transplantation for myelofibrosis. Blood 102:3912-8, 2003

103. Ditschkowski M, Beelen DW, Trenschel R, et al: Outcome of allogeneic stem cell
transplantation in patients with myelofibrosis. Bone Marrow Transplant 34:807-13, 2004
104. Daly A, Song K, Nevill T, et al: Stem cell transplantation for myelofibrosis: a report
from two Canadian centers. Bone Marrow Transplant 32:35-40, 2003

105. McLornan DP, Mead AdJ, Jackson G, et al: Allogeneic stem cell transplantation for
myelofibrosis in 2012. Br J Haematol 157:413-25, 2012

106. Kroger N, Giorgino T, Scott BL, et al: Impact of allogeneic stem cell transplantation
on survival of patients less than 65 years of age with primary myelofibrosis. Blood 125:3347-
50; quiz 3364, 2015

107. Samuelson S, Sandmaier BM, Heslop HE, et al: Allogeneic haematopoietic cell
transplantation for myelofibrosis in 30 patients 60-78 years of age. Br J Haematol 153:76-82,
2011

108. Scott BL, Gooley TA, Sorror ML, et al: The Dynamic International Prognostic
Scoring System for myelofibrosis predicts outcomes after hematopoietic cell transplantation.
Blood 119:2657-64, 2012

109. Ditschkowski M, Elmaagacli AH, Trenschel R, et al: Dynamic International
Prognostic Scoring System scores, pre-transplant therapy and chronic graft-versus-host
disease determine outcome after allogeneic hematopoietic stem cell transplantation for
myelofibrosis. Haematologica 97:1574-81, 2012

110. Patriarca F, Bacigalupo A, Sperotto A, et al: Allogeneic hematopoietic stem cell
transplantation in myelofibrosis: the 20-year experience of the Gruppo Italiano Trapianto di
Midollo Osseo (GITMO). Haematologica 93:1514-22, 2008

111. Robin M, Tabrizi R, Mohty M, et al: Allogeneic haematopoietic stem cell
transplantation for myelofibrosis: a report of the Societe Francaise de Greffe de Moelle et de
Therapie Cellulaire (SFGM-TC). Br J Haematol 152:331-9, 2011

112. Kroger N, Holler E, Kobbe G, et al: Allogeneic stem cell transplantation after
reduced-intensity conditioning in patients with myelofibrosis: a prospective, multicenter
study of the Chronic Leukemia Working Party of the European Group for Blood and Marrow
Transplantation. Blood 114:5264-70, 2009

113. Takagi S, Ota Y, Uchida N, et al: Successful engraftment after reduced-intensity
umbilical cord blood transplantation for myelofibrosis. Blood 116:649-52, 2010

114. Ballen KK, Shrestha S, Sobocinski KA, et al: Outcome of transplantation for
myelofibrosis. Biol Blood Marrow Transplant 16:358-67, 2010

115. Gupta V, Hari P, Hoffman R: Allogeneic hematopoietic cell transplantation for

52



myelofibrosis in the era of JAK inhibitors. Blood 120:1367-79, 2012

116. Devlin R, Gupta V: Myelofibrosis: to transplant or not to transplant? Hematology
Am Soc Hematol Educ Program 2016:543-551, 2016

117. Ballinger TJ, Savani BN, Gupta V, et al: How we manage JAK inhibition in
allogeneic transplantation for myelofibrosis. Eur J Haematol 94:115-9, 2015

118. Stubig T, Alchalby H, Ditschkowski M, et al: JAK inhibition with ruxolitinib as
pretreatment for allogeneic stem cell transplantation in primary or post-ET/PV myelofibrosis.
Leukemia 28:1736-8, 2014

119. Robin M, Francois S, Huynh A, et al: Ruxolitinib Before Allogeneic Hematopoietic
Stem Cell Transplantation (HSCT) In Patients With myelofibrosis : a Preliminary
Descriptive Report Of The JAK ALLO Study, a Phase II Trial Sponsored By Goelams-FIM In
Collaboration With The Sfgmtc. Blood 122:306, 2013

120. Jaekel N, Behre G, Behning A, et al: Allogeneic hematopoietic cell transplantation
for myelofibrosis in patients pretreated with the JAK1 and JAK2 inhibitor ruxolitinib. Bone
Marrow Transplant 49:179-84, 2014

121. Shanavas M, Popat U, Michaelis L.C, et al: Outcomes of Allogeneic Hematopoietic
Cell Transplantation in Patients with Myelofibrosis with Prior Exposure to Janus Kinase 1/2
Inhibitors. Biol Blood Marrow Transplant 22:432-40, 2016

122. Guardiola P, Anderson JE, Bandini G, et al: Allogeneic stem cell transplantation for
agnogenic myeloid metaplasia: a European Group for Blood and Marrow Transplantation,
Societe Francaise de Greffe de Moelle, Gruppo Italiano per il Trapianto del Midollo Osseo,
and Fred Hutchinson Cancer Research Center Collaborative Study. Blood 93:2831-8, 1999
123. Murata M, Nishida T, Taniguchi S, et al: Allogeneic transplantation for primary
myelofibrosis with BM, peripheral blood or umbilical cord blood: an analysis of the JSHCT.
Bone Marrow Transplant 49:355-60, 2014

124. Gupta V, Gotlib J, Radich JP, et al: Janus Kinase Inhibitors and Allogeneic Stem
Cell Transplantation for Myelofibrosis. Biol Blood Marrow Transplant, 2014

125. Gupta V, Kroger N, Aschan J, et al: A retrospective comparison of conventional
Iintensity conditioning and reduced-intensity conditioning for allogeneic hematopoietic cell
transplantation in myelofibrosis. Bone Marrow Transplant 44:317-20, 2009

126. Abelsson J, Merup M, Birgegard G, et al: The outcome of allo-HSCT for 92 patients
with myelofibrosis in the Nordic countries. Bone Marrow Transplant 47:380-6, 2012

127. Merup M, Lazarevic V, Nahi H, et al: Different outcome of allogeneic
transplantation in myelofibrosis using conventional or reduced-intensity conditioning
regimens. Br J Haematol 135:367-73, 2006

128. Mesa RA, Li CY, Ketterling RP, et al: Leukemic transformation in myelofibrosis with

53



myeloid metaplasia: a single-institution experience with 91 cases. Blood 105:973-7, 2005
129. Ciurea SO, de Lima M, Giralt S, et al: Allogeneic stem cell transplantation for
myelofibrosis with leukemic transformation. Biol Blood Marrow Transplant 16:555-9, 2010
130. Thepot S, Itzykson R, Seegers V, et al: Treatment of progression of Philadelphia-
negative myeloproliferative neoplasms to myelodysplastic syndrome or acute myeloid
leukemia by azacitidine: a report on 54 cases on the behalf of the Groupe Francophone des
Myelodysplasies (GFM). Blood 116:3735-42, 2010

131. Kerbauy DM, Gooley TA, Sale GE, et al: Hematopoietic cell transplantation as
curative therapy for idiopathic myelofibrosis, advanced polycythemia vera, and essential
thrombocythemia. Biol Blood Marrow Transplant 13:355-65, 2007

132. Bacigalupo A, Soraru M, Dominietto A, et al: Allogeneic hemopoietic SCT for
patients with primary myelofibrosis: a predictive transplant score based on transfusion
requirement, spleen size and donor type. Bone Marrow Transplant 45:458-63, 2010

133. Stewart WA, Pearce R, Kirkland KE, et al: The role of allogeneic SCT in primary
myelofibrosis: a British Society for Blood and Marrow Transplantation study. Bone Marrow
Transplant 45:1587-93, 2010

134. Nivison-Smith I, Dodds AdJ, Butler J, et al: Allogeneic hematopoietic cell
transplantation for chronic myelofibrosis in Australia and New Zealand: older recipients
receiving myeloablative conditioning at increased mortality risk. Biol Blood Marrow
Transplant 18:302-8, 2012

135. Rondelli D, Goldberg JD, Isola L, et al: MPD-RC 101 prospective study of reduced-
intensity allogeneic hematopoietic stem cell transplantation in patients with myelofibrosis.

Blood 124:1183-91, 2014

54



