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IInarHocTukKa
MUenouagHbIX Heonfasun



2008 WHO anarHocTunueckue Kputepun gns
Bonililk Kputepum

1. Hb > 18.5 r/n (My>X4unHbl) unu > 16.5 r/n ()keHWMUHbI) NN yBerIMYeHUe Macchbl

3p > 25% BbliLe HOPMbI
2.Hanun4ymne mytaummn JAK2V617F nnn gpyrux nogoOHbIX MyTaLUM TaKUX Kak

MyTauuu Jak 2 B 3K30He 2.

Manble Kputepum
1. T'mnepknetouyHoctb KM ¢ TpexnuHenHon runepnnasneun
2. PoCT 3HAOreHHbIX 3PUTPOU3HbIX KOFTOHUN
3. HU3knm ypoBeHb 3puUTPONOITUHA

AwarHos UI: O6a bonbWwUX U OANH ManbIn KpUTepues

Unun
lNMepBbIN 60nbLWONK U 00a ManbIX KpuTepues




2008 WHO amnarHocTunuyeckue Kputepvun gns
3T

bonblune Kputepun
e TpomGouunTbl = 450 x 10%/n

e Mponudgepauna merakapmouuToB C KpynHou un 3penoun mopdonorven. Het
WNn He3HauyuTesribHaa nponudepauma rpaHynoumMToB U IPUTPOLUTOB

e Het WHO kputepuen gna XMJ1, UM, XM®P, MOC vnu gpyrux mmenounaHbIxX
HeonJslasnmn

 Hanuume JAK2V617F unun gpyrux KrnoHanbHbIX MapKepoB UIIU OTCYTCTBUE
NPU3HaAKOB PeakKTUBHOrro TpomoouunTosa

OwarHo3s 3M: Bce 4 6bonbLINX KpUTepnes



2008 WHO amnarHocTunuyeckue Kputepvun gns
sdididR Kputepum

e Mponudepaunsa merakapuoLunToB UMN UX aTUNUA* B COYETaHUN UNN C
PETUKYSIMHOBbLIM UMK KornJsiareHoBbIM ¢(hbndpo3om unu

* B OTCYTCTBUM PETUKYNMHOBOIo oubpo3a N3aMeHeHUss MerakapmouuTon
AOJMKHbI CONPOBOXAATbCA C runepknetodyHocTbio KM, nponudgepauven
rpaHyfiouuMToOB M 4YacTo nopgaBfieHUeM 3puTtponoasa (npecdpunbpoTnyeckasn

c¢haza)
* Het kputepues XMIJ1, UMM, MOC vnu apyrnx MmmenonaHbIX Heonsmasmm
 Hanuune JAK2V617F unu gpyrux KnoHanbHbIX MapKepoB Unu

OTCyTCTBME peakTuBHOro ¢omuoposa KM

Manble Kputepum
Jlenkoaputpobnacrto3

lNMoBbIWEeHHbIN cbiBOpOTOYHbIN JIATI
AHemusn

 Man bnupyemas cnneHomMmeranums

OuarHo3z XM®: Bce 3 6onbLiune Kputepum

U 2 manbIX Kputepues




[‘pynnbl pycka
MUenouagHbIX Heonfasun



Yacrora TPOMO030B 1 KPOBOTEYECHM I
npu 3T u UII

YactoTa pazButus: TpoM0030B - 10 35%
KpPOBOTEYEHUH - 10 8%

Puck eXeroaHbIX OCIOKHEHUU JT1sT OOJIBHOTO:
TpoMO03kI 6,6% (B oOmien monyssiuuu 1,2%)
kpoBotedueHus 0,33% (B obmiei nomymnsiuu 0%)



dakTopbl pucka Tpomoo3oB npu UM n 3T

Tpombo3bl B TpombouuntoB
aHamHese >1000x10%/n

UIn

Bo3pacT >60
ner

Hun3kunu HET HET
CpenoHun Het [a
BblCOKUA [1a [la nnn Het

TpombouunTto3s >1500x109/n m.6. accounnpoBaH
C npunodbpeTeHHbIM c-OoM BunnedbpaHaa n noBbIWEHHbLIM PUCKOM KPOBOTEYEHUU



Table 1. Risk stratification of PV and ET patients

POLYCYTHAEMIA

High risk PV ANY ONE of the following:

e Age =60 years
Previous documented thrombosis, erythromelagia (if refractory to aspirin)
Platelets > 1000 x 10°/L
Diabetes or hypertension requiring pharmacological therapy*
Significant (i.e. > Scm below costal margin on palpation) or symptomatic (pain,
early satiety) splenomegaly. NB this may be an indication for treatment rather
than a risk factor per se

Low risk PV — patients not having any of the above risk factors.

ESSENTIAL THROMBOCYTHAEMIA
High risk ET ANY ONE of the following factors:
e Age > 60 years
Platelet count > 1500 x 10”/L
Previous thrombosis, erythromelagia (if refractory to aspirin)
Previous hemorrhage related to ET
Diabetes or hypertension requiring pharmacological therapy*

Low risk ET* patients less than 40years lacking any of the above markers of high
risk disease

Intermediate risk ET* patients 40-60 years lacking any of the above markers of
high risk disease




dPakTopsbl pucka ana NMNMoe

Mo wkane IPSS (International Prognostic Scoring System)

-Bo3pact >60 nert
-KOHCTUTYUMOHArNbHbIE CUMMTOMbI
-Hb <100r/n

-NenkouunTbl > 25x10%/n

-bnactbl MK 21%

KonunyectBo ¢pakTopoB
Hu3kun puck: 0

CpenHuu puck 1: 1
CpenHuun puck 2: 2 (mepuana OB 48 mec)
Bbicokun puck: 23 (meauana OB 27 mec)

Mo wkane Lille

-Hb <10 g/dL
-nenkountbl < 4 unn > 30 x 109/L

Husknn puck: 0 pbaktopos (MeanaHa OB 93 mec)
CpegHun puck 1 cbaktop (MegmaHa OB 26 mec)
Bbicoknu puck: 2 paktopa (Mmeagnana OB 13 mec)




CtaHpapTHasa Tepanua
MUeNnoUaHbLIX Heonnasnn



Llenu Tepanuu:

Ona UM n 3T uenb nevyeHnUsa CHNXXeHUe pUCKa

-TPpOMOO30B

-KPOBOTEYEHUN

-TpaHccgopmauum B OJ]
-TpacH¢gopmaunm B mmenocpmnobpos

Ona NMo

-KoOHTpONb CMMNTOMOB 41151 NOBbILWEHNA Ka4eCTBa XU3HU
-A3neveHune? - annoTICK




[MlokazaHua gna tepanuu npu UM:

PekomeHayeTca nopgaepxuBatb ypoBeHb Hic >45% ¢ nomouwbio chneboTtomun
LinTopeaykumsa nokasaHa npu:

-NJSIOXOU KOppeKuMn remaTokpurta ¢ nomoubio cneéoromun
-CUMNTOMaTU4YECKOMN U NPOrpeccMBHOM CryeHomMmeranum

-TpomGoumTax >1500x10°%/n
-NporpeccuUpyrommn NemKoumnTo3s

lNMepBas NUHUA Tepanuum:

-f'mapea (ana naumeHToB cTtapuwe 40 neT) unu

-UHTephepoH (NpeanoyTuTEenbHO ANS NauMeHToB MornoXxe 40neT) unu
-bycynbdaH (ans naumeHToB cTaple 70 ner)

'l AcnMpuH nokKa3saH Npu BbICOKOM PUCKe TPOMOOTUYECKNX OCNIOXXKHEHUN




Table 2. Recommendations for therapy in ET and PV patients

POLYCYTHEMIA VERA
* ALL patients assess and manage cardiovascular risk factor; low dose aspirin
(unless contraindicated); venesection to target PCV 0.45.

* HIGH RISK PATIENTS
> 60 years Hydroxycarbamide 2" lineinterferon, if >75 years busulfan or 32P
<60 years Interferon 2" line hydroxyurea, or anagrelide*

ESSENTIAL THROMBOCYTHEMIA

* ALL patients assess and manage cardiovascular risk factor; low dose aspirin
(unless contraindicated).

* HIGH RISK PATIENTS
> 60 years Hydroxycarbamide  2"¢ lineinterferon, anagrelide* alone or in
combination if >75 years busulfan or 32P
<60 years Hydroxycarbamide or interferon
2" line interferon, anagrelide* alone or in
combination




[Noka3aHua gna Tepanuu npu JT:

LiuTopeaykums nokasaHa npu:

-TpomGoumTax >1500x10°%n nnu
-BbICOKOM PUCKE TPOMOBOTUYECKNX OCOXHEHUIN

lNepBas NUHUA Tepanuum:

-f'mppea (ansa naumeHtoB ctapuwe 40 neTt) unu
-UHTepchepoH (NnpeanoyTuTEenbLHO ANA nauMeHToB Mornoxe 40neT)

1"l AcnMpUH noKa3aH Npu BbICOKOM PUCKe TPOMOOTUYECKMNX OCJTIOXKHEHUN

AHarpenug pekoMmeHAO0BaH B Ka4ecTBe BTOPOM NIMHUM Tepanum
ANsi NaLUMEHTOB C HeNnepeHOCUMMOCTbLIO UMTN PEe3UCTEHTHOCTLIO K ruapea
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Figure 2. Kaplan—Meier Estimates of Survival Free of the Primary End Point
of Arterial or Venous Thrombosis, Serious Hemorrhage, or Death from Any

of These Causes.
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AHarpenug npu 3T

Table 3. Treatment Withdrawal and Adverse Events.

Hydroxyurea Anagrelide
plus Aspirin plus Aspirin
Feature (N=404) (N=405) P Value®
Withdrawal from treatment
No. of patients who withdrew from assigned treatment
Reason for withdrawal
Side effect
Serious adverse or end-point event
Lack of platelet control
Pregnancy or other contraindication
Choice of patient
Other reason
Adverse events
Nonthrombotic cardiovascular events
Cardiac failure (including acute ventricular failure)

Arrhythmia (atrial flutter, atrial fibrillation,
need for pacemaker)

Palpitations (including irregular pulse)

Other nonthrombotic cardiovascular event¥
Gastroenterologic events

Diarrhea

Nausea and vomiting

Peptic ulcer, esophagitis, and gastritis

Abdominal pain

Irritable-bowel symptoms

Inflammatory bowel disease

Other gastroenterologic eventi:

NENGL | MED 383]7 WWW.NEJM.ORGC JULY 7, 200¢%




AHarpenug npu 3T

Table 3. (Continued.)

Hydroxyurea Anagrelide
plus Aspirin plus Aspirin
Feature (N=404) (N=405)

Dermatologic event 45 29
Rash 10 15
Leg ulcer 20 9
Mouth ulcers 8 1
Other dermatologic event 16 7

Hematologic event (excluding transformation) 24 35
Iron-deficiency anemia 4 10
Other anemia 13 22
Thrombocytopenia, neutropenia, or both 8 5
Other hematologic event 4

Event involving other systems
Noncardiac edema
Headache
Constitutional symptomsf
Diabetes
Peripheral vascular disease
Minor hemorrhage

Nonhematologic cancer

NENGL J MED 383]7  WWW.N




AHarpenug npu 3T
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[TokazaHua gna tepanuu npu NMO:

1. YpoBeHb Hb meHee 100r/n

JleueHne aHemMuu:

-QPUTPONOITUH
-kopTuKkoctepounabl (0,5-1mr/kr/n)

-aHaporeHbl (TectocTtepoH 3HaHTaT 400-600Mr B Heg unu prilOOKCUMECTepPOH
10mrx3p/a))

-aaHason (600mr/a)
-Tanugomup — 50mr/g +/- npeaHunsonoH 15-30mr/g (otBeT okono 20%)

-neHanugomua npu Hanuunn del(5)(q31) (orBeT okono 20%)

2.CnneHomMmeranusa

-f'ngpea

-KnagpubuH (5mMr/m2/4 B TedeHne 5 gHen Ne4-6 exxeMecsiYHbIX KypCcoB)
-mendbanaH (2,5mvr 3p/Hen)

-6ycynbaH (2-6mr/a)

-HTepdepoH

-Obny4eHune

-CnneHaktomus (nepuonepatneHasa netanbHocTb 5-10%)




AnnoTlCK npu MMo®

-JlletanbHOCTb K 12 mec 30%
-5-netHaa OB 45%

NMNoatomy annol TCK pekomeHaoBaHO ANA NauyueHToOB
c meguaHon OB meHee 5 neT

-C BbICOKUM puckom (meanaHa OB 27 mec)

-Cc cpeaHum puck 2 (megmnaHa OB 48 mec)

-3aBUCUMBIX OT TpaHchysun 9M (manaHa OB 20 mec)
-HeOnaronpusiTHble LUTOreHeTU4YECKMe NnepecTpPpouKu

(UI" nameHeHunn kpome +9, 13qg-, 209g-) (eananHa OB 40 mec)




IWG kputepumu orBeTa Ha Tepanuto npu XMP

Table 1. International Working Group (IWG) consensus criteria for treatment response in myelofibrosis with myeloid metaplasia
1. Complete remission (CR)

i. Complete resolution of disease-related symptoms and signs including palpable hepatosplenomegaly.

ii. Peripheral blood count remission defined as hemoglobin level at least 110 g/L, platelet count at least 100 X 10%L, and absolute
neutrophil count at least 1.0 X 10%L. In addition, all 3 blood counts should be no higher than the upper normal limit.

iii. Normal leukocyte differential including disappearance of nucleated red blood cells, blasts, and immature myeloid cells in the peripheral
smear, in the absence of splenectomy.”

iv. Bone marrow histologic remission defined as the presence of age-adjusted normocellularity, no more than 5% myeloblasts, and an
osteomyelofibrosis grade no higher than 1.t
2. Partial remission (PR) Requires all of the above criteria for CR except the requirement for bone marrow histologic remission. However, a repeat bone marrow
biopsy is required in the assessment of PR and may or may not show favorable changes that do not however fulfill criteria for CR.

Requires one of the following in the absence of both disease progression (as outlined below) and CR/PR assignment (Cl response is
validated only if it lasts for no fewer than 8 weeks)

3. Clinical improvement (Cl)

i. A minimum 20-g/L increase in hemoglobin level or becoming transfusion independent (applicable only for patients with baseline
hemoglobin level of less than 100 g/L).1

ii. Either a minimum 50% reduction in palpable splenomegaly of a spleen that is at least 10 cm at baseline or a spleen that is palpable at
more than 5 cm at baseline becomes not palpable.§

iii. A minimum 100% increase in platelet count and an absolute platelet count of at least 50 000 X 10%L (applicable only for patients with
baseline platelet count below 50 X 10°/L).

iv. A minimum 100% increase in ANC and an ANC of at least 0.5 X 10%/L (applicable only for patients with baseline absolute neutrophil
count below 1 X 10%L).
4. Progressive disease (PD)  Requires one of the following:|

i. Progressive splenomegaly that is defined by the appearance of a previously absent splenomegaly that is palpable at greater than 5 cm

below the left costal margin or a minimum 100% increase in palpable distance for baseline splenomegaly of 5-10 cm or a minimum 50%
increase in palpable distance for baseline splenomegaly of greater than 10 cm.

ii. Leukemic transformation confirmed by a bone marrow blast count of at least 20%.

iii. An increase in peripheral blood blast percentage of at least 20% that lasts for at least 8 weeks.
5. Stable disease (SD) None of the above.

6. Relapse Loss of CR, PR, or ClI. In other words, a patient with CR or PR is considered to have undergone relapse when he or she no longer fulfills the

criteria for even Cl. However, changes from either CR to PR or CR/PR to Cl should be documented and reported.

2006 108: 1497-1503
Prepublished online May 4, 2006;

doi:10.1182/blood-2006-03-009746




[lepcneKkTuBbLI B Tepanun
MUeNnouaHbLIX Heonmasnun



Mvyeloproliferative Neoplasms

BCR-ABL1

11 H 17 CNL
CML Classical cEl -

Mastocytosis
MPN-u

Lbirammng Polycythemia Vera g iR A

Essential = % JAK2VEITF
Thrombocythemia

/- -

- =60% e .
Primary

Mvyelofibrosis

Reviewed in Vannucchi et al. CA Cancer J Clin. 2009; 59(3):171-91



JAK2 V617F and constitutive activation of EPO-R

5{127@3‘7'7!?3“ 365:1054-1061, 2005 Levine RL et al. Cancer Cell 7:387-397, 2005
arf@s C et al. Ndre 434:1144-1148, 2005 Kralovics R et al. N Engl J Med 352:1779-1790, 2005

* Point mutation in exon 14 of JAK2 (1849G —T)
« JAK2 V617F disrupts the autoregulatory function of the pseudokinase (JH2) domain

Wild-type JAK2 Wild-type JAK2 JAK2 with V617F mutation
without erythropoietin with erythropoietin without erythropoietin

V617F |

2 |

/IN\ /1\

No signal STAT RAS—MAPK STAT RAS-MAPK
PI3K PI3K

PJ Campbell & AR Green. N Engl J Med 355:2452-2466, 2006



JAK2

Janus kinase 2 — non-receptor TK

“‘just another kinase”

 Roman god of doors and gateways
2 faces, representing 2 kinase domains

* mediates intracellular signalling from cytokine receptors
EPO - TPO - IL3 - G-CSF - GM-CSF

 signals via several pathways
STATS - MAPK/ERK - PISK/AKT

536-547

e mm




JAKZ2 signalling

NGO NN ONINYY
TARGET GENES

Survival
Differentiation
Proliferation
Oncogenesis

Vannucchi et al. CA Cancer J Clin. 2009; 59(3):171-91




YacTtoTta JAK2 V617F mytaunu npun MIH

RL Levine & G Wernig: ASH, 2006

% JAK2 V617F +ve (homozoygotes)
oW e | e

Kralovics et al

+ approximately 50% of patients with RARS-T
+ a small minority of patients with HES, CMML, CNL, MDS, and AML



MPL W515 mutations

Cys

Fibronectin type Il
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Chaligneé et al. Leukemia 2008; 22: 1557




A myeloproliferative disorder is induced in vivo
by mutant JAK2 or MPL

MPLWS515L MPLWT
el e WY

RBC mass (x 10%)

JAK2 V617F
MPL W515L

Balb/c C57Bl/6

WT JAK MUT JAK2

TG101348

Day 5
TG101348

Day 12
16101348

Hematocrit (%)
White-Cell Count (x10°3/mm?)

0L p—

" Wild Type V617F  KS39L Wild Type V617F  KS39L

JAK2 K3539L

Zaleska et al. PlosOne. 2006; 1:¢18 Pikman et al. PlosOne. 2006; 3:e270
Scott et al. NEJM 2007 ; 3526; 459 Geron et al. Cancer Cell 2008; 13:321




TET2 mutations: Temporal relationships to JAK2 V617F

« TET2Z mutations were found in a small
proportion of CD34+/CD38- cells and PV phase JAKVe17*

: : O absent
increased in CD34+/CD38+ cells 2ets:rzzygous

M homozygous

« TETZ mutations appeared associated with
amplification at early stages of
hematopoietic differentiaotion

TET2  wtwt 550X/wt  550X/857fs

« |n 5 pts evaluated, no clone was JAK2V617F genotype

mutant in the absence of TETZ mut

—2TET2 mut preceded JAK2 mut AL phase

» However, at least in this case, a second TET2 mut
followed a JAK2V617F mut

0
TET2 witwt 550X/wt  550X/857fs
genotype

Delhommeau et al. NEJM. 2009; 22:2289 SaintMartin et al. Blood 2009; 114:1628



Mutations in TETZ2

Chromosome 4 q24 Prevalence
HIIEH BEENINR I | VPN 7.6-13%
: MDS/MPN 58%
SNP SM 29%
104.66 Mb 107.33 Mb CMML 20_42%
T W [ ek, o MDS 19-26%
s ,_\. W Hl“. . .'..,,
ANL 12-32% (sAML)
Familial MPN 20% (n=61, 42
fam)

Location of mutation (No) : FRAMESHIFT, NONSENSE AND MISSENSE MUTATIONS

I T 1 C 2 O C 2

TET2 mutations can be monoallelic or biallelic, suggesting loss of function as the
mechanism and supporting its role as a tumor suppressor gene

Abdel-Wahab et al. Blood 2009; 114:144 Delhommeau et al. NEJM 2009; 22: 2289
Tefferi et al. Leukemia 2009; 23:900 Jankowska et al. Blood 2009; 113:604
Tefferi et al. Leukemia 2009; 23:905 Langemejier et al. Nat Genet 2009; 41:838

Tefferi et al. Leukemia 2009; 23:1343 SaintdVlartin et al. Blood 2009; 114:1628



JAK2, MPL and TET2 mutations:
clinical correlates

m JAKZ2: in PV, higher allele burden with leukocytosis, thrombosis, and
evolution to MF; in ET, a “forme fruste” of PV, correlates with
thrombosis and evolution to MF; in PMF, lower allele burden with

reduced OS

Vannucchi et al. Blood 2007; 110:840; VVannucchi et al. Leukemia 2007 ; 21:1952; Tefferi et al.
Cancer 2006; 106:631; Carobbio et al. Exp Hematol 2009; online June 23; Tefferi et al. Leukemia
2008; 22:756; Guglielmelli et al. Blood 2009 114:1477; VVannucchi et al. Leukemia 2008; 22:1299.

m MPL: in PMF and ET association with lower hemoglobin; in ET, with
higher platelet count vs V617Fr°s; more microvessel disturbances;

reduced overall and erythroid cellularity without fibrosis increase

Guglielmelli et al. BJH 2007; 137:244; Beer et al. Blood 2008; 112:141; Vannucchi et al. 2008;
Blood 112:844.

m TET2: Older age, trend towards an association with Hb <10g/dL in
PMF; no influence on survival, leukemic transformation, thrombosis in

PV or PMF

Tefferi et al. Leukemia 2009; 23:905; Abdel-VWahab et al. Blood 2009:; 114:144; Jankowska et al.
Blood 2009; 113:6403; Saint-Martin et al. Blood. 2009 Aug 20;114:1628.



MornekynapHbin OTBET
npuv Tepanuu rugpea

-Y 27/47 naumnenTtoB ¢ AT n 3T gOCTUrHYT YaCcTUYHbIM OTBET B BUAE YMEHbLLUEHUS
ypoBHa Jak2V617F
-MeonaHa BpemeHu go oteeta 14 mec (3-66 mec)

Br J Haematol. 2011 Feb;152(4):413-9.



MonekynapHbIn OTBET Npu Tepanuu
NMHTepdepoOHOM

-40 60nbHbIX ¢ AT

-MegnaHa Habntoaoenna 31,4 mec

-Mro k 12 mec y 37/37 oueHnBaemMbIx 6OMbHbLIX
-YMeHbLleHne ypoBHst Jak2V617F y 26/29 (90%) 60nbHbIX
C MOJSTHOMN MONEKYNAPHOU peMUccuen y 7 naymeHToB

(coxpaHanacbk y 5/7 nocne oTMeHbI NpenapaTa)
Blood. 2008 Oct 15;112(8):3065-72. Epub 2008 Jul 23.

-40 6onbHbIX c 1N 39 ¢ 3T

-Megunana HabntogeHua 54 mec ana UM n 33 mec ana 3T

-[MTO 70% ana UM n 76% gna 3T

-YMeHbLleHne ypoBHs Jak2V617F otmeueHo y 36%(nonHeint 6%) ans UM
n 54%(nonHbin 14%) ona 9T

J Clin Oncol. 2009 Nov 10;27(32):5418-24. Epub 2009 Oct 13
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Pathogenesis of MMM

Clonal megakaryocyte Clonal monocyte/histiocyte
proliferation PDGF proliferation
bFGF
TGF$

Reactive fibroblast

4 GATAA1

Vannucchi et al.

Blood 100:1123, 2002 Chagraoui et al.
Blood 100:3495, 2002

Ciood 101:2983, 2003
Osteosclerosis

Ineffective
erythropoiesis

PG ¢ STROMA

Tefferi, A. NEJM

342:1255, 2000



b dekTUBHOCTL Tanuaomuaa npm XMo

Table 3. Thalidomide studies

Recent studies No. of patients  Dose (mg) Pred. Responders/evaluablepatlents TID / TD after therapy

PLIT  WBC  Spleen

Weinkove et al., 2008 0 0 4/13
Berrebi et al.,* 2008 5 1/1

Abgrall et al.,% 2006 400 - NS

Thomas et al.,” 2000 100-800 - NR

Benatatos et al.," 2005 5 50 4f5

Marchetti et al.,” 2004 50-400 - 0

Mesa et al.,® 2003 50 NR

Piccaluga et al.,* 2002 100-600 - 2/4

Elliott et al.,™ 2002 15 50-400 - NR

Barosi et al.,9 2001 21 100-400 - _ 4f5 /1

Hb = haemoglobin; WBC = white blood count; PLT = platelets; NR = not reported; NS = not significant with placebo; S = significant with placebo;
TID = transfusion independent (Hb); TD = transfusion dependent (Hb); Pred. = prednisone.




INleHanngomua B couyeTaHum
Cc npeaHn3onoHom npu XMo®

Bcero 40 nauueHTOB

Table 2. Baseline Clinical Characteristics of Patients With Mvyelofibrosis
Receiving Lenalidomide and Prednisone

Characteristic No. Yo

NMedian age, years
Range
Median time from diagnosis, months
Range
Median WBC, < 10°/L
Range
Median hemoglobin, g/dL
Range
NMedian platelets, =< 10°/L
Range
Previously treated
No. of prior therapies
Range
Hydroxyurea
Azacitidine
Corticosteroids
Anagrelide
Thalidomide
Interferon-«
Previously untreated 10
JAK2VEST7F mutation™ 20/36
Abnormal cytogenetics 18/36

Abbreviation: WBC, white blood cell.
*Assessed inNn bone marrow by a quantitative pyrosequencing assay.
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INleHanngomua B couyeTaHum
c npeaHn3onoHom npu XMo®

Meaouana HabnogeHusa 22 mec
KnnHnyecknn orBer:
-O6wmn otBet no IWG-MRT coctasun 12/40 (30%). MeanaHa BpeMeHun 4o
oTBeTa — 3 Mec (2-32He[)
-YMeHbLueHne aHemumn —y 7/23(30%) 6onbHbIX ¢ ermorniobuHom meHee 100r/n
-YMeHbLleHne pa3mepoB ceneseHkn y 10/24 (43%) BonbHbIX ¢ pasmepamu
ceneseHkun +5 n donee
-He 6b1n0 NoBbIWEHUS YPOBHS HEUTPOMUNOB 1 TPOMBOLIMTOB Y NALMEHTOB C
HENTPONEHNEN NN TPOMOOLIMTONEHNI
-10/12 BOsbHbIX, OTBETUBLLUUX HA NEYEHNE COXPAHSOT OTBET

KM otBerT:
-10/11 6ONbHLIX C + KITMHUYECKNM OTBETOM U C UCXOAHBIM PETUKYITNHOBLIM
dbnbposom 4 cT prubpos3om ymeHbLUnnn pndpos go <2cT. (MeamnaHa oo oTeeTa 6
MEC)

-YMeHbLUeHNE KonnareHoBoro dpubposa y 3/5 naumMeHToB C + KNUHUY. OTBETOM
-TonbKko y 2-x 60onbHbIX 661110 YyMeHbLLeHUE kneTodHocTn KM bonee 50%

JOURNAL OF CLINICAL ONCOLOGY



INleHanngomua B couyeTaHum
Cc npeaHn3onoHom npu XMo®

Table 1. Lenalidomide Treatment Schema

Dose Level Schedule (28-day cycle)

+1 15 mg/day on days 1-21
0 10 mg/day on days 1-21

—1, starting dose If platelet
count <100 X 10%/L 5 mg/day on days 1-21

—2 5 mg every other day for 10 consecutive days

NOTE. Lenalidomide was given at the dose schedules shown. Therapy was
given for a minimum of 6 cycles and continued indefinitely in patients showing

clinical benefit.

[MpegHusonoH — umkn 1 30mr/g
umkn 2 15 mr/g
umkn 3 15 Mr yepes geHb
nanee 6e3 npegHM3ornoHa —

JOURNAL OF CLINICAL ONCOLOGY




INleHanngomua B couyeTaHum
c npeaHn3onoHom npu XMo®

LIr u moneKkynsipHbIN OTBET:

-oTMevanock Ha >50% ymeHbLueHue konmnyectBa Jak2V617F y Bcex 8 B0nbHbIX
C 06LWMM OTBETOM N HANUYMEM OaHHOW MyTaUUN UCXOOHO (MCYE3HOBEHME Y 1)
-ymeHblueHne Jak2V617F He Habntoganock cpean naunueHToB

0e3 KNMHNYecKoro oTBeTa
-YposeHb FGF, PDGF, TGF-B1 6bIno y Bcex naumMeHToB pe3Ko NMOBbILLEHO

0o Tepannmm n He CHU3NJ10Cb B ANHaAMUMKE

JOURNAL OF CLINICAL ONCOLOGY




INleHanngomua B couyeTaHum
Cc npeaHn3onoHom npu XMo®

-B TeyeHume 3-x Mec No TOKCUYHOCTU Tepanuio npekpaTunm 26% nauneHToB
-Herematonor TokcnyHocTb 3-4cT-cnaboctb(27%), anapea( 15%), nHdekumnsa(15%).
-TPOMOOTUYECKNX OCMTOXXHEHUN He ObISOo.

-CHnxeHue no3bl notpedboBanocb 60% 60nbHbIM

-Tepanuio npekpaTumnmn ns-3a ocrioXkHeHMn 25% 60 bHbIX.

Table 4. Baseline Hematologic Toxicities Prior to Therapy and Grade 3 to 4 Toxicities Reported in Patients With Myelofibrosis During Lenalidomide
and Prednisone Therapy

Neutropenia Anemia Thrombocytopenia

With Grade 34 With Grade 3-4 With Grade 3-4

During Thera During Thera During Thera
Toxicity Grade Patient No. at bold bt Patient No. at ol Bl Patient No. at Rtk Ak

at Baseline Baseline No. % Baseline No. % Baseline No. %

38 23 60 7 1 14
12 50

1
0
Overall 40

0
1
2 20 45
3
4

*Grade 4 only.
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able 1. Preliminary clinical observations in selected JAK2 inhibitor trials.

Company Target(s)
INCBO18424 Incyte JAK1, JAK2

TG101348

Caphalon JAKZ, FLT3
(l2staurtinib)

"Assays parformad at 1 mM ATP concentration.

Current Preliminary clinical observations
phase in myelofibrosis studies

n WB C .

aisturbancs

Dacrsassd splss y in patients with JAK2 V617F or
MPL mutation; d pruritis and mproved fatigus.

Hematology 2010



NMamonunaomunag u mmenocdunodpos

MexaHn3am gencrTBug:

-[oBbILLIAET BbIKMBAEMOCTb IPUTPOUNAOHBLIX NnpeaecrBEHHNKOB

-lNoBbILWAET aKcnpeccuto detanbHOro remorrnodunHa
Vioutouh-de Parseval LA

-CHmxaeT obpasoBaHMe 3p 1 NoBbILLIAET 0Obpa3oBaHNe MUENOUAHBLIX KONTOHUIA

-AKTUBUPYET NHTEpdepoH ramma, IL-2, IL-5, IL-10
-CHuxkaet aktmBHoctb TNFanbda, IL1B, IL-11, IL-12

Kaushansky K

schafer PH




NMamonunaomunag u mmenocdunodpos

XapaktepucTuka naumeHTOB:

-84 nauneHTa ¢ NnepBUYHbLIM UM BTOPUYHBLIM (nocne UMM n 3T) muenodunbposom
-paHee He nony4vawoLwue TanMaoMua UnNu neHanuaomua

-C aHemunen <100r/n

-BeTkn Tepanuu: namonungom 2mr/g, namonmnaomu 2mr/g v npeaHN30s10H,
namonugom 0,5mr/g+npeaHnU3onoH, NpeaHU3onoH +nnauedo

-C myTtaumen Jak2V617F 60%, umtoreHeTM4eCKMMM U3MeHeHussmu 45%

JOURNAL OF CLINICAL ONCOLOGY




NMamonunaomunag u mmenocdunodpos

OTtBeTr Mamonuna | NMNamonupo |lMNamonuaomu |[lpeaHus
omua Mupa, A 0.5 ONOH+NN
pJ0] V] 20Mr+npen | Mr+npegHuso | auebo

HU3O0JIOH JIOH
N=22 N=19 N=22 N=21

YacToTa obLero orBeTa
(IWG-MRT)

YacrtoTa otBeTa cpeau

GOMbHbIX, NOMYYMBLLUX HE
MeHee 3-X KypcoB

Bpewmsa oo oteBeta, MmegmaHa 2 Mec

AOnNnTenbHOCTb COXpaHeHUA oTBeTa Yy NauueHTOB , OTBETUBLLUUX Ha
namonungomua cocrtasuna 7,8mec (3,2 mec-16,9 mec)

JOURNAL OF CLINICAL ONCOLOGY




NMamonunaomunag u mmenocdunodpos

-Hn y Koro He ObINIO YMEHbLLUEHUA Cerne3eHKU

-OTBEeT B OCHOBHOM MO YMEHbLUEHUIO aHEMUMU. 15 NaLMeHTOB CTasfiu He3aBUCUMbIMU
oT TpaHcdy3umn IM.

-Y 6/14 60nbHbIX C TPpOMOoOUMTONEeHnen 50-100x109/n (BeTka c namonuaomMuaom)
ObIn NnpuUpocT > 50%

-Y 3/4 60nbHbIX C NOBTOPHbLIMU UccneagoBaHnaMu KM He ObI5io AMHaMUKM no
KNneTo4yHOoCTU unu no pmnbpo3sy, a Takxke no Url. Ewe y 1 - cHnmxeHune cpubposa c 3ct
A0 1¢cT n ymeHblieHne meTadpas ¢ -7 xpomocomon ¢ 18/20 no 3/20.

- Jak2V617F konn4yectBeHHO n3MepeHOo B AUHaMuKe y 4 6onbHbIX — HeT 3chhekTa.
-HacToTa oTBeTa He 3aBucena ot Hanuuua nnu orcytcrena Jak2V617F vnu Ul
U3MEeHEeHUH

-Bbicokun nenkouuTos nnm donbLive pasmepbl cerie3eHKU(+>10CM) HeratTMBHO
BJfIVUANN Ha pe3ynbraT

JOURNAL OF CLINICAL ONCOLOGY




NMamonunaomunag u mmenocdunodpos

Table 4. Adverse Events Graded at = 3 per the National Cancer Institute Common Toxicity Criteria for Adverse Events Version

Two or More Patients

322 and Occurring in

Adverse Event

All Patients
No.

%

No. of Events

Pomalidomide (2 mg/d) +
Placebo

Pomalidomide (2 mg/d) +
Prednisone

Pomalidomide (0.5 mg/d) +

Placebo Prednisone

No. of patients
Fatigue/asthenia
Pneumonia/sepsis
Thrombocytopenia
Anemia

Neutropenia
Hyperglycemia/diabetes
Dyspnea

Venous thrombosis
Bleeding

Diarrhea

Memory impairment
Nausea/vomiting
Abdominal pain
Pulmonary hypertension
Respiratory failure
Hyperuricemia
Arrhythmia/bradycardia
Cardiac failure
Hyperbilirubinemia
Myalgia

Dizziness

84
1

0
9
9
8
7
4
4
3
3
3
3
2
2
2
2
2
2
2
2
2
2

12
i
11
10

o
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INCB018424 in PV and ET

®*Qutcome
CR + PR
Improved 2-3 counts

Phlebotomy indep.

| Spleen >50%

Improved pruritis

% HCT pre/post
Mean WBC pre/post

Mean plts pre/post
Verstovsek. Blood 114:abst 311, 2009

PV

94%
75%
24/24 (100%)

60%
26/26 (100%)

46/39
15/10
553/311

ET

61%
50%

4/4
NA

NA
9.3/6.9
1059/584



UHrmburtop Jak1/Jak 2
INCB018424 npn XMP

Table 1. Baseline Characteristics of the 153 Patients.

Variable Value
Median age (range) — yr 65 (40—84)
Sex — 26 of patients

Male 63

Female 37
Risk category — 26 of patients>

Intermediate-2

High

Not determined
Myelofibrosis subtype — 26 of patients

Primary myelofibrosis 53.0

Post—polycythemia vera myelofibrosis 31.8

Post—essential thrombocythemia myelofibrosis 152
Median time since diagnosis (range) —— yr 6.0 (0.1—36.0)
Previous myelofibrosis therapy — 26 of patients 86
Median previous therapies (range) — no.j 2 (0—15)
Peripheral-blood blast count =126 — 26 of patients o7-5
JAKZ2 V617 F—positive — 26 of patients 32
Median JAKZ2 V617F allele burden (range) — 25 34 (4—938)
=752 mutant allele burden — =25 61
Cytogenetic abnormalities — 26 of patientsIi 45
Previous transfusions — no. of patients (256) 34)
Median hemoglobin (range) — g/liter (72—169)
Median platelet count (range) — <10 “/liter (LO01—-1195)
Median absolute neutrophil count (range) — <10 “/liter (A1 -335_0)

Median white-cell count (range) — <10 ®/liter (2—202)

Splenomegaly — 26 of patients S22
Splenectomy — 26 of patients 1-3

Median palpable spleen length (range) — cm§ 19 (2—36)

N Engl ) Med 2010;363:1117-27.




UHrmburtop Jak1/Jak 2
INCB018424 npn XMP

O 3 cycles W 6 cycles [] 12 cycles Spleen
Reduction

[ 0-24%
[ 25-49%
@ 50-99%
[l 100%

Patients with a Response (%)
Patients in Response Group (%)

25 mg 15 mg 10 mg 50 mg 10 mg 15 mg 25 mg
Twice Twice Twice Once Twice Twice Twice
Daily Daily Daily Daily Daily Daily Daily
(N=39) (N=33) (N=27) (N=22)

N Engl ) Med 2010;363:1117-27.



UHrmburtop Jak1/Jak 2
INCB018424 npn XMP

KnuHnyeckum oTBeT Ha Tepanuio:

-HezaBucumocTb o1 TpaHcdysunm IM 4/28(14%)

-YMeHbLUEHNE YPOBHS TpoMboumToB y 16/17 naunmeHToB K 3 Mec.

[MonHas Hopmanusaumsa ypoHA TpombouutoB y 10, y 7 U3 HUX OTBET

coxpaHnsincsa 6onee 1 roga

-YMeHbLlueHne CD34+ kneTtok K 3 mec

-OB Kk 2 ropam Tepanuu 84%.

NB! Oxxnpaemana meamnaHa OB npu cpegHem n Bbicokom pucke no IPSS 27 mec

MonekynsipHbIU OTBEeT:

-YMeHbLueHune ypoBHa Jak2V617F —megnaHa cHmkeHust Bcero 13%

(y 4-60onbHbIX Ha 30-4% oT ncxoaHoro, ewe y 1- ¢ 38% 0o 5%)

-Y Bcex 60sbHbIX Oblna Boicokas akTuBHOCTb STAT 3 n STAT 5 He3aBUCUMO OT
ctatyca Jak 2.

-mybunHa oTBeTa Ha Tepanuio Takke B LLIENOM He 3aBucena ot ctatyca Jak2.
-Ha doHe neyeHna otmevanocb 40303aBUCUMOE YMEHbLLUEHNEM YPOBHA STAT3.

N Engl ) Med 2010;363:1117-27.



UHrmburtop Jak1/Jak 2
INCB018424 npn XMP

B Patients with Myelofibrosis, Day 28 vs. Baseline

A Baseline, Patients with Myelofibrosis vs. Healthy
rols

Control

C Change in Cytokine Level, 6 Cycles of Therapy
2

Change from Baseline
(points)

Interleukin-6

C-Reactive Interleukin-1ra

Protein

-CHMXeHne ypoBHSA LMTOKMHOB KOPPENMpOoBarno C yryJlleHnem
KOHCTUTYLMOHalbHbLIX CAMNTOMOB , HO HE 3aBWUCeNo OT cTaTyca reHa Jak 2

N Engl J Med 2010;363:1117-27.



UHrmburtop Jak1/Jak 2
INCB018424 npn XMP

Table 3. Hematologic Adverse Events

0mg  15mg  2mg  S0mg 25mg 0mg  100mg  200mg
Variable Twice Daily Twice Daily Twice Daily Twice Daily Once Daily ~ Once Daily ~ OnceDaily  OnceDaily ~ Total

Thrombocytopenia— no.total no. (%)*

Grade 39010 135
Grade 4 0 0

New-onset anemia among patients who were 319(16) 224 (§) 23101 (23)
transfusion-independent at baseline
— nototal no. (%)

*Values for platelet-count abnormalities were graded according to the Common Terminology Criteria for Adverse Events (CTCAE), version 3.0 (grade 3=25x10° lter to <50x10° lter,
grade 4=<25x10°lter)

't Anemia was defined as a decrease in the hemoglobin level of more than 20 g per liter to a grade 3 or 4 level (as defined according to the CTCAE, version 3.0) in patients who were ot
transfusion-dependent.

N Engl ) Med 2010;363:1117-27.




UHrmburtop Jak1/Jak 2
INCB018424 npn XMP

Table 2. Nonhematologic Adverse Events in 153 Patients.>

Event

Diarrhea

Fatigue

Headache

Peripheral edema
Pain in extremities
Urinary tract infection
Dizziness

Dyspnea

Asthenia

Fever

Cardiac murmur
Musculoskeletal pain
Peripheral neuropathy
Edema

Anxiety

Insomnia

Epistaxis

Flatulence

Nausea

All Grades Grade 3 or 4

5.9
4.3
3 3
2.6
2.6
26
2.6
2.6
20)
2.0

2.0

2.0

percent of patients

W
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N Engl ) Med 2010;363:1117-27.




CEP-701 (Lestaurtin) n XM®

Bknro4vyeHo 22 nauueHTa

Table 1. Baseline patient characteristics

Characteristic Value

Median age, y (range) 61 (38-83)
Male sex, no. (%) 16 (73)
MF type, no. (%)

Primary 15 (68)

Post-PV 4 (18)

Post-ET 3 (14)
Time from diagnosis, mo 28 (2-184)
No. of prior therapies 3 (0-6)
Patients previously untreated 2 (9)
Hemoglobin, g/dL 9.7 (6.9-15.8)
WBC, x 10°/L 13.3 (1.3-62.2)
Platelets, < 109/L 135 (14-1328)
Transfusion dependency 8 (36)
Splenomegaly 18 (90)*
Spleen size, cm from left costal margin 19 (0-30)
JAK2VE17Fj/total JAK2 ratio, percentage 53.5 (13.5-96.6)
Abnormal cytogenetics 14 (64)

BLOOD, 11 FEBRUARY 2010 - VOLUME 115, NUMBER 6




CEP-701 (Lestaurtin) n XM®

OTBeT Ha ne4yeHne npu megmnaHe HabnogeHns 16,5 mec

KnnHnyecknm otBer:
-O6wmn oTBeT 6/22 BoNbHLIX (27%) — MeanaHa oTBeTa 3 MecC

Table 2. Clinical characteristics of patients with MF who responded to CEP-701

Hemoglobin ~ WBC  Platelets JAK2YETF allele Response and response
Patientno. Sex/age,y Prior treatment (gdL)  (x10%) (x 10°%L) Spleen,cm burden, percentage Karyotype Cycles to response, mo duration, mo

Female/61 Hydroxyurea, anagrelide 133 39.2 457 9 94.5 Diploid Cl (spleen) 3+

Male/59  Erythropoietin 8.9" 38 66 0 421 Insufficient yield Cl (hemoglobin) 22+

Male/s6  Lenalidomide 13 19.7 223 13 68.7 46, XY, del 13(q12,022)[3] Cl (spleen) 19+

Female/70 IFN, thalidomide, lenalidomide, 10 149 70 21 402 46, X, t(X:1)(q11;p81), del(13)(q12q22)[11]; Cl (spleen) 5
erythropoietin, prednisone 46,XX,del(20) (q11q13)[9]

Female/71  Chlorambucil, hydroxyurea, 84" 16 22 10 30 46,XX,del(4) (q21938) [7]; 46,X del(X) Cl (absolute neutrophil count,
thalidomide, lenalidomide, (q22028) [6]; 46 XX add(3) (q27), del(3) spleen, platelets) 14
anagrelide, erythropoietin (q2126.2), del(5) (q31q35), del(6)

(p21p23), add(20) (q13) [2]; 46,XX,del(2)
(p11p25) 1]

Male/60  Hydroxyurea, anagrelide, f . : Diploid Cl (hemoglobin) 12

darbepoietin

BLOOD, 11 FEBRUARY 2010 - VOLUME 115, NUMBER 6



CEP-701 (Lestaurtin) n XM®

MonekynspHbIN OTBET:

-JleyeHne He BNUANO Ha ypoBeHb Jak 2 V617F y 60nbHbIX ¢ + OTBETOM
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AHanu3 uutoknHoB n STAT 3:

-Uccneposanbl 1L-1,2,6,8,9,10,12,13,15, FGFb, GM-CSF, IFN-y, TNF-a v gp.
-YpoBeHb OblfT 3HAYMMO BbILLE Y NALMEHTOB NO CPAHEHUID C KOHTPOSBHOM rPYMNMNon.
-YpoBeHb 40 U Ha (PoHe Tepanum He oTNnYarncs Mexay rpynnamm

C oTBETOM 1 6€e3 oTBeTa

-AKTUBHOCTb STAT 3 3HAYMTESIbHO YMEHLLUUIICA B rpyrnne ¢ OTBETOM

NO CpaBHEHUIO C 6OMBbHBIMU, HE OTBETUBLLUMMMW HA NeYeHne

BLOOD, 11 FEBRUARY 2010 - VOLUME 115, NUMBER 6



CEP-701 (Lestaurtin) n XM®

Table 3. Recorded side effects of CEP-701 therapy

Toxicity

No. (%) of patients

Any grade Grade 3 or 4

Hematologic
Anemia
Thrombocytopenia
Nonhematologic
Diarrhea
Nausea
Headache
Vomiting
Flatulence
Heartburn
Mucositis
Peripheral neuropathy
Anorexia
Fatigue
Laboratory
Liver enzymes (AST, ALT)
Alkaline phosphatase
Bilirubin

6 (27)
5 (23)

16 (73)

11 (50)
7 (32)
6 (27)
5 (23)
4 (18)
3 (14)
3 (14)
2 (9)
2 (9)

6 (27)
2 (9)
2(9)

3 (14)
5 (23)

2 (9)

BLOOD, 11 FEBRUARY 2010 - VOLUME 115, NUMBER 6




IOpyrve akcnepumMmeHTanbHble NpenaparThl

UHrmoutopsbl rucrtoHaeauerunasbl u XMH

Givinostat (ITF2357 ) — o6wuun otBeT y 7/13 naumeHTos ¢ UIM/3T
(1 NONHBIN+6 YaCTUYHbLIN),
-6onbLuon oteeT 3/16 605nbHbIX ¢ XM

OTmevanocbh peaykuma cnieHomMmeranuu, a Takke ymeHblleHne yposHa Jak2Ve17F.
Br J Haematol. 2010 Aug;150(4):446-55.

Vorinostat (LBH589) — npeknuHnyeckne gaHHble

HSP90 nHruourop:

-PU-H71

UHrmoutop Jak?2

- TG101348



