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MDS Treatment Algorithm
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Azacitidine
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Decitabine
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Treatment Options for
Lower-risk MDS

A Transfusion Support
A Growth Factors

A Lenalidomide/Revlimid
A Azacitidine

A Clinical Trial



MDS: Transfusion Therapy

Q &
Anemia Neutropenia Thrombocytopenia
Packed Granulocyte Platelet
red blood cells transfusion transfusion

| | |

Adverse effects due to
Immune mechanisms

Iron overload

Laborious, Transfusion reactions,
short-lived effect, HLA sensitization
not widely available,
Volume overload Clinical utility unproven



Growth Factors

Red cell growth factors

Medicare only pays for these if Hb <10 g/dL
Safety concerns in solid tumors, not (yet) in MDS
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White cell growth factors

No survival benefit but may help decrease inf
Sometimes combined with red cell factors
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Platelet growth factors :

New; risks still being defined in MDS

Reports of increased blasts in a few patients
Only FDAapproved for immune thrombocytopenia
and AA
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Growth Factors in MDS

Patient Criteria Probability of Response!
Transfusion need < 2 units per mo and 74%
serum EPO < 500 units/L

Only one of the above criteria 23%
Neither criteria 7%

AEpo 10,000 u/day x 5 days + GCSF 75-300 mcg/day 3 x week!
AOther studies suggest no benefit with adding GCSF?2
A0% marrow myeloblasts no benefit2
AGSCF not recommended for neutropenic prophylaxis3

Antermittent use in patients with severe infection and neutropenia
Arepo-mimetics under investigation*

A6% platelet response, 2 patients progressed to AML

IHellstrom-Lindberg E., et al. Br J Haematol. 2003;120:1037-1046
2Park, et al. Blood. 2008;111:574-582

3Negrin et al. Ann Intern Med. 1989;110:976-984

4Kantarjian et al. J Clin Onc 2010 Jan 20;28(3):437-44
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Epo-G vs. S.C.

Overall Survival by Treatment

MDS < RAEB-1, hgb < 9.5, plt >30,000, Fe
RR 34% for ESA vs. 5.8% SC p=0.001
Crossover allowed after 4 months
B No difference in Leukemic transformation
Responders lived longer than non-responders
Log Rank Test p=0.28
0 1I0 ZIO 3l0 4I0 5I0 6l0 7I0 8IO 9I0 1(;0 11I0 12IO
Month
Treatment TOTAL FAIL CNSR MEDIAN
Supportive Care 57 48 9 31.0
-------- EPO 150u/Kg/d 53 a8 15 37.0

Greenberg P, et al. Blood. 2009;114:2393-1400



Erythropoietin (EPO) + Granulocytéolony Stimulating Factor (GSF) Treatment
Associated with Better Overall SurvivaComparison of Nordic Countries (3 Phase
trials 19901999) vs Untreated Italian Cohort
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Jadersten M et al Clin Oncol 20083:360%3613



ATG Therapy In MDS

o, A Phase Il study of ATG
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Time after Treatment with Antithymocyte Globulin, mo I 40 m g/ kg/ d a.y X 4 d ayS

Patients

at Risk, n
Responders 21 20 20 10 6 1 0
Nonresponders 40 30 18 7

A 21/61 (34%) patients with
........ major HI-E
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5-Year Probability of
Remaining Progression Free

0.0 T T T T T 1 . .
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Time after Treatment with Antithymocyte Globulin, mo

Patients

at Risk, n tfn

Responders 21 20 20 10 6 1 0

Nonresponders 40 27 15 7 2 0 o

Molldrem JJ, et al. Ann Int Med. 2002;137:156-163;
Saunthararajah Y. Blood. 2003;102:3025-3027



Does ATG Prolong Survival?

A

Proportion of Death

vy

Proportion of AML
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Sloand, E. M. et al. J Clin Oncol; 26:2505-2511 2008



Immunosuppressive Therapy (IST):
Summary

A Age is the strongest variable for IST responsel!-2]
I Pathogenetic difference in MDS of younger adults

A Responses are durable and may modify adverse effect of
RBC-TI on OS/2]
A Karyotype may influence IST response and disease biology
i Low frequency of IST response in del(5q)!?
i High response rate in trisomy 8L
A NIH 8/17 (47%)
A WT1 amplification with specific cellular response

A Autoimmune hematopoietic suppression may select for +8
expansion

1. Saunthararajah Y, et al. Blood. 2002;100:1570-1574. 2. Sloand EM, et al. J Clin Oncol. 2008;26:2505-2511.
3. Sloand E, et al. ASH 2004. Abstract 1431.



Lenalidomide (REVLIMID®,
Celgene)

A No significant neurotoxicity, somnolence, or
constipation

A Potent modulator of myelosuppressive properties

UIEIESmieE Lenalidomide
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List A. New Eng J Med. 2005;352(6):549-557.



Lenalidomidein TransfusiorDependent Patients With
Low/Int-1 MDS (MD$02/003)

Multicenter Phase Il Studies

Eligibility E Yes =p Continue
RBC transfusion 2 2 U/8 wk Lenalidomide S
16 wk transfusion Hx )
ANC > 500/nL Dosing P
Platelets > 50,000/m. 10 mg po 3 21/28d [¥
de novo MDS 10 mg po qd N
L Int-1 MDS
ow/int E No =» Off Study
MDS-003; del 5q31.1
(n=148) . . . . . MDS-003:80%
MDS-002: other f 1 1 1 1 MDS-002: 55%
(n=214) Week: O 6 12 18 24 DOSE Red“gtion
mg ¢
5 mg god

Primary endpoint: transfusion independence
Secondary endpoints: cytogenetic response, pathologic response, safety

List et al. N Engl J Med 2006;355:1456-1465
Raza et al. Blood 2008;111:86-93



MDS-002/003: Treatment-Related
Adverse Events

Neutropenia

Rash 4 6
Fatigue 4 3

List AF, et al. N Engl J Med. 2006;355:1456-1465
Raza A, et al. Blood. 2008;111:86-93.



Lenalidomide: Duration of Transfusion Independence
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List et al. N Engl J Med 2006;355:1456-1465
Raza et al. Blood 2008;111:86-93



Lenalidomide in Transfusion-Dependent Patients

With Low/Int-1 MDS MDS-004/005
Double-Blind Randomized Placebo Control Trial

A 2 randomized trials using lenalidomide for the treatment of patients with
primary, lower-risk (IPSS low/Int-17 risk), del(5g)? and non-del (5q)2

Lenalidomide
(n =47)
5 mg on days 1
to 28
28-day cycles

Lenalidomide
10 mg on days 1 Placebo
to 28 (n = 160) (n =79)
28-day cycles

Placebo
(n =51)

Primary endpoint: RBC-TI (O8 weeks) Primary endpoint: RBC-T | (O 26 we

aWith or without additional chromosomal abnormalities. P Modified intent-to-treat population.

del, deletion; Int, intermediate; IPSS, International Prognostic Scoring System; MDS,

myelodysplastic syndromes; RBC, red blood cell; TD, transfusion dependence; Tl, transfusion 1. Santini, et al. Blood. 2014;abstract 409.
independence. 2. Fenaux P, et al. Blood. 2011;118:3765-3776.



MDS-004 Study Design

Double-blind phase®: Len 5 mg or 10mg vs PBO

LEN, orally Responders (at least minor
5 mg/day for 28 days erythroid response at week 16):
of each 28-day cycle Continued double-blind treatment
for up to 52 weeks, relapse or
LEN, orally

progression
10 mg/day for 21 days
of each 28-day cycle

Non responders:
Discontinued double-blind
Placebo treatment and entered open-label
treatment or withdrew from study
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A centrally-confirmed IPSS-defined Low- or Int-1-risk MDS with del(5q) +/- additional
I(:ytogeneo}ic a;)normalities, and RBC-transfusion dependency (no consecutive 56 days without transfusion within
ast 112 days

I Patients with ANC < 500 cells/mcL or platelet count < 25,000/mcL were excluded

A RBC-TI for O 26 weeks (absence of transfusions dur.i
increase hemoglobin > 1 g/dL from baseline
A erythroid response, duration of RBC-TI, cytogenetic response, time to AML progression

from randomization, and adverse events

a patients stratified by IPSS score and cytogenetic complexity prior to randomization.

bBone marrow assessments were performed at baseline, 12 weeks, and every 24 weeks thereafter.

ANC, absolute neutrophil count; IPSS, International Prognostic Scoring System; LEN, lenalidomide; Fenaux P, et al. Blood. 2011;118:3765-3776
MDS, myelodysplastic syndromes; PBO, placebo; RBC-TI, red blood cell transfusion independence.



MDS-004-Efficacy: RBC-TI and Hemoglobin Over
Time (mMITT Population?)

B Placebo (n =51) [1 LEN5mg (n =46) [l LEN 10 mg (n = 41) Placebo LEN 5 mg LEN 10 mg
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Protocol defined (026 weeks) IWG 2000 (08 weeks)
Number at risk vionths

LEN1O0mg 41 40 38 37 37 29 26 24 24 24 24 23 23 19
A Consistent results were observed in the ITT population (N = 205)

A Achievementof RBC-TI for O 26 weeks was not affected by age, gend e netic
complexity, baseline platelet counts, or number of cytopenias at baseline

A H/%Toglobin increased over time with a maximum median Hgb change in responders of LEN 5 mg of 5.1 g/dL and LEN 10 mg of 6.3
g

amITT population defined as patients with centrally-c onf i r med MDS who received O 1 dose (N = 138 )5

Cl, confidence interval; FAB, French-American-British; IPSS, International Prognostic Scoring System:  -Fenaux P, et al. Blood. 2011;118:3765-3776
Hgb, hemoglobin; IWG, International Working Group; LEN, lenalidomide; mITT, modified intent-to-treat;

RBC-TI, red blood cell transfusion independence.



MDS005 Lenalidomidan nondel 5q
MDS

Table. Key efficacy data.

Response LEN(n=160) PBO(n=79)

RBC-TI 2 56 days, n (%) 43 (26.9)" 2(2.5)
Duration of RBC-TI 2 56 days, median (95% Cl), weeks*  32,9(20.7-71.1) NE (NE-NE)

RBC-TI 2 168 days, n (%) 28 (17.9) 0

*Responding pts only.
P <0.001.

NE, not estimable.

Santini, et aldnl Clin Onco2016:34:2988996



Summary: Lenalidomide Treatment In
Low/ Intermediate-l¢Risk MDS

A MDS004/005 confirmed results of MB®3/0021.2]

i Efficacy of 10 mg comparable between studies
A Transfusion independence by IWG (61% vs 67%)
I MDSO004 supports 10 mg as appropriate starting dose
A Higher TI for 10 mg
A Mean duration of TI: 10@/ks
A Greater proportion of cytogenetic responses vs 5 mg (41% vs 17%)
A No significant differences in hematological toxicity
I The rate of transformation to AML is comparable to the literature

A MDS002/005 provided evidence th&tnalidomidecould be a choice for anemia
treatment in lowerrisk nordel(5q) pts with adequate platelets and neutrophil cogfit

A Lenalidomidemechanism of action is karyotype dependent, suppressing the clone in
del(5qg) and promoting erythropoiesis in nael(5q}°!

1. Fenaux P, et al. Blood. 2011;118:3765-3776. 2. List AF, et al. N Engl J Med. 2006;355:1456-1465. 3. List AF, et al. N Engl
J Med. 2005;352:549-557. 4. Raza A, et al. Blood. 2008;111:86-93. 5. Sekeres MA, et al. J Clin Oncol. 2008;26:5943-5949.



Randomized Phase Il Study of
AlternativeAzacitidineDose Schedules

Study Design (N = 151)

(n =50)
Eligibility
Al EAB X 6 WG 12 Cycles
. > — ~~n o —AZA X 5 days
Cytopenia 2000 HI 4-6 wk
ECOG PS:® (n = 51) q4-6 wks

(n =50)

Lyons RM et al. J Clin Oncol. 2009;27:1850-1856.



Baseline Demographics/Disease Characteristics for All
Randomized Patient (N = 151)

AZA 5-2-2 AZA 5-2-5 AZA 5

Characteristic N =50 N =51 N =50
Age, median 73 76 76
(range) (37-88) (54-91) (47-93)
Gender, %

Male 56 73 66
RBC transfusion
dependent, % 44 39 48
FAB, %

RA 44 41 44

RARS 14 14 14

RAEB 28 33 28

RAEB-T 2 2 4

CMMoL 12 10 10

Lyons RM et al. J Clin Oncol. 2009;27:1850-1856.



Hematologic Improvement

1007 0 AZA S B AZA 5-2-5 HAZA 5-2-2
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Erythroid Platelet Neutrophil Any Hlab
Major Major Major

aPatients counted only once for best response in an improvement category.
b Minor improvement at top of HI columns.

Lyons RM et al. J Clin Oncol. 2009;27:1850-1856.



Anemia Management Algorithm
2015:
Low- or Intermediate-1 Risk MDS

A Assess potential causes of anemia
A Supplement with iron, folate, vitamin B as needed

A RBC transfusion support for symptomatic patients

0
BQg/ 1
ESA+ G-CSF
l IST— |
AZA/DAC AZA/DAC yes/ \TO
Clinical Trial Lelna.lid?mi.dle AZA/DAC

Clinical Tria IST —— | enalidomide

Clinical Trial

Adapted from NCCN. Clinical practice guidelines in oncology. MDS. v.2.2015.






