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Epidemiology of AML

* Most common acute leukemia in adults

 Lifetime risk: ~¥0.5% of population

* Estimated incidence in 2018: ~19,520 new cases (1.1%
of new cancer cases)

* Estimated mortality in 2018: ~10,670 deaths

New Cases . SEER 13 @Deaths . US
5

4

1902 1995 2000 2005 2010 2015

SEER Cancer Stat Facts: Acute Myeloid Leukemia. National Cancer Institute.
Bethesda, MD, https://seer.cancer.gov/statfacts/html/amyl.html

NCI SEER website. Cancer stat facts: AML 2017.
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Acute Myeloid Leukemia




Acute Myeloid Leukemia (AML):
“A long tradition of being first’

“Cytogenetics* GO > “Next Generation
(Janet D. Rowley) R Sequencing (NGS)”
- .:" /oge (Timothy Ley)
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Figure 6. Event-free survival
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Lococo et al, JCO, 2017
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Diagnostic work-up for AML is complex

Molecular characterization

Next Generation Sequencing
Quantitative real-time-PCR T
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http://www.google.com/url?url=http://en.wikipedia.org/wiki/Acute_myeloid_leukemia&rct=j&frm=1&q=&esrc=s&sa=U&ei=uBe4VJHAJtKryASr74HwAg&ved=0CDwQ9QEwEw&usg=AFQjCNGQrYOdmMe-5l1Cqk1CQorvAfDPCw
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOy1y8PbycYCFeU3pgod9E4Adw&url=http://wiki.clinicalflow.com/Cases/Case_List/Acute_Myelogenous_Leukemia_(AML)_not_otherwise_categorized_-_General_Information/AMML_(Acute_Myelomonocytic_Leukemia)_(M4)&ei=OCOcVey5NuXvmAX0nYG4Bw&bvm=bv.96952980,d.dGY&psig=AFQjCNGFDSXZSJwifH10hTIUVxB_GaSkRw&ust=1436382377665493

NGS Utility in AML

 Path Classification/Diagnosis: WHO Classification
* Prognostication: ELN classification
* Risk-adapted Treatment: chemotherapy vs AlloHCT

* Molecular Targeting Therapy: selection of small molecules
targeting mutations or aberrantly functioning pathways

* Treatment Guidance: MRD vs CHIP
* Disease evolution: Changes clonal composition at relapse



Landscape of Driver Mutations
EELN favorable risk BELN adverse risk

AM L: PathOgenESiS EIELN intermediate-1 risk CJELN risk not available

EeN intermediate-2 risk
207

157

e Complex, diverse disease

* Genetic abnormalities
include ultrastructrual
changes to chromosomes,
gene mutations (eg,
DNAMT3A, TET2, FLT3,
NPM1, IDH1/2, TP53),
epigenetic changes, and
changes in RNA splicing
factors

SH2B3

PRPF40B
CDKN2A

Unique Pts With
Driver Mutation, n

ETV6
+13

6% pts have > 2 genetic
drivers

No drivers detected
No class

IDH2R172
Chromatin-spliceosome
TP53-aneuploidy
CEBPRAbiaIIeIic
NPM1

t(6;9)

Inv(3)

MLL fusion

t(15;17)

Papaemmanuil E, et al. N Engl J Med. 2016;374:2209-2221. inc(16)

Conclusion: AML is
complicated !




Gene Fusions

MNo Gene Fusions

Mo Genomic Classification

Papaemmanuil E, et al. N Engl J Med. 2016;374:2209-2221.
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Too Many Combinations-and Subgroups

RUNX1"40% | MLL-PTD "25%

KIT 25% | NRAS 20%
ASXL1 "20% | DNMT3A 20% No class NO arivers ot Cohesin® "20% | ASXL2 "20%
SRSF2 20% | STAG2 "15% IDHZT 4o, 5% 3% W15:17Nq22:q21): PML-RARA FLT3-TKD "15% ZBTB7A 20% |ASXL7T "10%
NRAS “15% |FLT3-ITD "15% [DNMT.‘SA'TO%I 13% WT115% EZH2 5% | KDMEA "5%
TET2 15% | BCOAR 10% MGA 5% | DHX15 5%
U24F1 “10% | PHFE 10%

1(8;21)q22:q22.1); RUNX 1-RUNX1T1
ZRSR2 5% SF3B1 10% 7% < | NRAS 40%
EZH2 5% KIT "35%
e — b
Chromatin-spliceosome '“"{151{913"“23; CBFB-MYH11 FLT3-TKD "20%
13% \ | | KkRas-15%
t(v:11q23.3); X-KMT2A KRAS "20%
TP53 mutant - 4% NBAS “20%
chromosomal aneuploldy®
10% 1(9;22)(q34.1:q11.2); BCR-ABL1 1% FLT3-ITD 70%
1(6;9)(p23:q34.1); DEK-NUP214 1% KRAS "20%
s 1(5:11)(q35.2;p15.4); NUP98-NSD1 1%
m inv(3)(q21.3q26.2);° GATA2, MECOM 1%

NRAS '304\-0 othﬂ rare 'ugloﬂg 19'0 N _30‘7'.‘ KHAS _1 Sq‘
WT1 "20% 13:5)(g25.1:35.1); NPM1-MLF1 PTPN11 "20% | SF3B1 20%
CSF3R 20% 18 16)(p11.2,p13.3); KATEA-CREBBP GATAZ "15% | ETV6E "15%
NPMT mutant 30% H16:21)(p11.2,q22.2); FUS-ERG PHFEE"15% | AUNXT 10%

1(10:11)(p12.3:q914.2); PICALM-MLLT10 BCOR 10% | ASXLT “10%
DNMT3A "50% | FLT3ITD 40% | Cohesin® "209% | NRAS 20% 7:11){(p15.4;p15.2); NUP98-HOXA9 :

r A 140 v : - NFT110%
IDH1 "15% | IDH2 15% | PTPN17 "158% | TET2 15%

1(3:21)(g26.2;q22); AUNXT-MECOM

"Republished with permission ofAmerican Society of Hematology, from Diagnosis and management of AML in

adults: 2017 ELN recommendations from an international expert panel, Dohner H, et al., 129, 2017; permission li
conveyed through Copyright Clearance Center, Inc."”
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Favourable
Cytogenetic

£(8:21)(q22;q22.1) for RUNX1-RUNX1T1, and inv(16)(p14.1g22) or t(16;16) (p13.1;q22) for CBFB-MYH11

Molecular

Mutated NPM1 without FLT3-ITD or with FLT3-ITDlow, and biallelic mutated CEBPA

Intermediate

Cytogenetic

t(9;11)(p21.3;923.3) for MLL3-KMT2A*, and cytogenetic abnormalities not classified as favourable or
adverse

Molecular

Mutated NPM1 and FLT3-ITDhigh§, and wild-type NPM1 without FLT3-ITD or with FLT3-ITDlow§8 (without
adverse-risk genetic lesions)

Advverse

Cytogenetic t(6;9)(p23;934.1) for DEK-NUP214; t(v;11923.3) for KMT2A rearranged; t(9;22)(p34.1;911.2)
for BCR-ABL1; inv(3)(g21.3926.2) or t(3;3)(g21.3;926.2) for GATA2 and MECOM (EVI1); -5 or del(5q), -7,
and-17/abn(17p); complex karyotype; and monosomal karyotype

Molecular
Wild-type NPM1 and FLT3-ITDhigh, mutated RUNX1, mutated ASXL1, and mutated TP53




Risk-adapted Treatment: chemotherapy vs AlloHCT

100+
P<=0.001
g NGS+, MEC+
@
&
= NGS+, MFC—
= 504
% NGS—-, MFC+
L7y}
£
& 25 NGS-—, MFC—
&
ﬂ_ | | | | |
0 12 24 36 48 60
Months
MNo. at Risk
NGS5+, MFC+ 30 & 7 5 4 4
NGS-, MFC+ 41 22 18 14 11 7
NGS+, MFC- 64 319 30 22 15 11
NGS-, MFC- 205 153 130 101 &9 42

Jongen-Lavrencic M et al, NEJM, 2018



MRD vs CHIP

A Detection of Mutations at Diagnosis and during Complete Remission

1804 B At diagnosis B During complete remission
160-

140 ¢
120
100

80—

No. of Mutations

40: ‘1' ‘1,

20—

I:| _
e’ﬁq" v*j

¢

eV ,@ R A ~e~"' v%« 4}5"'@* N

é’” 45’ PGS E s
"c\“" Ql\
Genes

Jongen-Lavrencic M et al, NEJM, 2018



Pre-leukemic HSC and

Normal HSC clonal hematopoiesis Leukemia stem cells Full leukemia
I L | I I 1 | I 1 I : |
Enhance self-renewal Enhance pI'Oliferation/
impaired differentiation
Primary mutations Secondary mutations
(DNMT3A, TET2, IDH1/2) (FLT3ITD, JAK2, NPM1, NRAS)
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Tumor VAF, %

Tumor VAF, %

DNMT3A (13 cases)
3/15 variants with day 30 VAF <2.5%
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TET2 (7 cases)
5/10 variants with day 30 VAF <2.5%

Tum or VAF, %

Day

FLT3 (17 cases)
22/22 variants with day 30 VAF <2.5%

Tumar VAF, %

IDH1 and/for IDH2 (12 cases)
8/12 variants with day 30 VAF <2.5%

Day

KRAS and/or NRAS (14 cases)
€0 14/16 variants with day 30 VAF <2.5%
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30+
T
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Day
Klco et al, JAMA Onc, 2015



Disease evolution: Changes clonal composition at relapse

Events acquired at relapse

g del(17p) (TP53); del(12p) (ETVE)
Early events Late events E del(11p) (WT1); del(17q) (NF1)
- FLT3-ITD / UPD13q
NRAS
e ) IDH1; NRAS

FLT3-TKD

NPM1 .
FLT3-ITD = —
IDH2 UPD13q Identical clone
del(9q) E n=10 (19%)

IDH1
Initial clone
- —» —b- with evolution
n=16 (30%)
Transformation ) AML Relapsed AML
S~
S
-
R “ \ Ancestral clone
S
~ . n=10 (19%)
S~

Different molecular e
n=17 (32%)

entity in over 80 % of

Patlents A O Unrelated clone

Welch et al, Cell, 2012
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Age [15:45]
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Age [75;+]
198919493
1994-1998
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AML patients’ survival has improved

Met 5-yr Survival
38 |0-48]
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The Case for Abandoning Induction Chemotherapy

DANIEL A. POLLYEA, MD, MS
Associate Professor of Medicine, Division of Hematology, University of Colorado School of Medicine, Aurora, CO

If the definition of insanity is doing the same thing over and over again and expecting a
different result (just as the definition of a bad review article may be one that leads off
with a questionable cliché&), hematologists treating acute myeloid leukemia (AML) with

intensive induction chemotherapv should reconsider the logic of this approach. To be
fair, there are subsets of patients, such as those with core binding factor chromosomal
rearrangements, or NPW/I or CEBPA mutations, for whom intensive chemotherapy

is eifective and thEﬂtia]l}F curative 4 For everyone else, the lnng-standing argument in favor of

Drug Admlmstratmn (F DA) —appmved theraples is . rmthmg Generatmns of hematﬂlﬂglsts whu
spent careers banging their heads against the ChEIHDthEI‘Elp}F wall would certainly have traded their

purine analogs in for a sleek new targeted therapy. Colleagues, the time is now upon us: [ am excited
to announce that the field has officially entered the postchemotherapy era. Allow me to explain.

First, we must make the case as to why there is a need to abandon intensive induction
chemotherapy. For patients younger than 60 years, the complete remission (CR) rate with induction
is around 70 percent, but the treatment-related mortality (TRM) rate may be as high as 13 percent;
five-year overall survival (OS5), the surrogate endpoint for cure, is only around 30 percent.* Not
surprisingly, given that the basic recipe for induction chemotherapy has not substantially changed
in more than 40 years,” no meaningful improvements in outcomes have occurred for decades that
are not attributable to advancements in supportive care or transplantation.®

The Hematologist, 2017



Figure

Induction
Chemotherapy
Ay

Tumor Relapse

burden
Increased LSC
number

LSC

number

Time

- : Increased LSC
#

Diagnosis Induction Clinical Relapse
Chemotherapy  Remission

The impact of induction chemotherapy on acute myeloid leukemia (AML) that ultimately
relapses. With treatment, there can be an initial decrease in the quantity and diversity of leukemia
stem cells (LSCs), but at the time of relapse, the quantity and diversity of LSCs is greater than at the
time of initial diagnosis, supporting the hypothesis that induction chemotherapy results in the latrogenic
worsening of AML. (Figure adapted with permission, courtesy of Shanshan Pei, PhD.)

can be slain. In light of these reports, we must consider the reality that very often, when treating
AML with intensive chemotherapy, we are not simply passive users of a therapy that doesn't work

very well, but instead, we are responsible for making this disease worse. Call relaEed AML after
induction what it is: iatrogenic AML (Figure). (Cont. on page 13)

The Hematologist, 2017




ACTIONABLE MUTATIONS IN HEMATOLOGIC MALIGNANCIES
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Isocitrate Dehydrogenase (IDH) Mutations
as a Target in AML

= |IDH is an enzyme of the B
citric acid cycle demethylases
-

s
Mitachend | KIOIMZ:

* Mutant IDH2 produces e il g |
2-hydroxyglutarate (2- 1 ik ] TL: B
HG), which alters DNA : @ -
methylation and leads @ @ | e e
to a block in cellular aio) - K, 1T
differentiation m.; ol Shphesratiipiaian

+ VEGF ulatian

= AG-221(CC-90007)is a |
EEIEE“\"E, ﬂrﬂl, pﬂtﬂnt e L arionrT expression profiles
inhibitor of the mutant
IDH2 (mIDH2) enzyme b
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Response dynamics in IDH2 mutant AML patients treated with enasidenib.

{DHZ2 mutational burden

Subclonal
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Treatment with
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> y2HG [ >
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Response scenarios
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Nonresponder

Bas J. Wouters Blood 2017;130:693-694
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Enasidenib Induces AML Cell Differentiation to Promote Clinical Response

A
Cycle 1 Day 15
Screening Evidence of cellular Cycle 3 Day 1
37% BM blasts differentiation 4% BM blasts
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21

Relapsed/refractory AML
Enasidenib 100 mg daily (n=109)

CR=38.5%

Median time to response: 1.9 mo.
(range 0.5-9.4)

87.3% of responding patients attained
a first response by cycle 5

Figure 1. Evolution of response during treatment of
responding patients (n = T1). Bars reflect responses at
each cycle. CR, complete response; CRI, CR with in
complete hematologic recovery; CRp, CR with incomplete
plaelet recovery; MLFS, morphologic leukemia-free state;
PD, progressive disease; PR, partial response; 50, stable
disease.

Stein et al. Blood. 2017



CR, complete remission
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I IDHENTIFY: Global Phase 3 Study to Evaluate
the Efficacy of AG-221 in R/R AML

KEY INCLUSION AG-221/CC-90007 17 ENDPOINT

* 2 B0 years = Starting 100 mg QD « OS
R/R AML after 2nd/34

line
EFS

ORR

Duration of
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COMPARATOR
STRATIFIED BY « Best Supportive Care

"« Prior intensive therapy (BSC)
Prior refractory « VIDAZA® + BSC
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=
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1-yr survival
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« Safety

* Intermediate Dose
Ara -C + BSC
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lvosidenib in Mutant /DHZ AML: Phase |
Study Design

e Multicenter, open-label, dose-escalation/expansion trial

Dose Escalation

= Primary endpoints: safety and

I 1 IVOSidenib PO da”y, 8'day C |eS vr.
Pts W|th mIDH C
OO ||| BID, or 200 ||| 500 |[| :lera Illty; IVI I D alld/Or RFZD, a||d

advanced ini ivity® i
e 800 mg, or 1200 mg QD clinical activity®* in m/DH1 R/R AML
malignhancies (n=78) =  Secondary endpoints: DLTs, PD, PK,
Pts with R/R AML in second preliminary clinical activity in
FEEESE, MEEpEE EiEr 5L advanced hematologic malignancies

refractory to induction or

reinduction, relapse < 1 yr (n = 126) Dose Expansion

= Exploratory endpoints:

Pts with untreated AML determination of comutations and

ineligible for SoC (n=25) — > lvosidenib 500 mg PO QD

mI/DH1 VAF
Pts with non-AML mIDH1 R/R 28-day cycles
advanced hematologic —_— (n - 180)
malignancy (n = 11)
Pts with R/R AML not eligible for__—~ *CR CRh

other R/R AML arm (n = 18)

DiNardo CD, et al. ASH 2017. Abstract 725.



lvosidenib in Mutant IDH1 AML: Response in
Primary R/R AML Set

Outcome

CR + CRh, % (95% CI)
= Median time to CR/CRh, mos (range)
» Median duration of CR/CRh, mos (range)

CR, % (95% CI)
» Median time to CR, mos (range)
» Median duration of CR, mos (95% CI)

CRh, %*
ORR, % (95% CI)

= Median time to first response, mos (range)
» Median duration of response, mos (95% ClI)

Best response, %
= CR
= CRior CRp
MLFS
SD
PD
NA

MLFS, morphologic leukemia-free status

Primary R/R AML Set
(n =125)

30.4 (22.5-39.3)
2.7 (0.9-5.6)
8.2 (5.5-12.0)

21.6 (14.7-29.8)
2.8 (0.9-8.3)
9.3 (5.6-18.3)

8.8

41.6 (32.9-50.8)
1.9 (0.8-4.7)
6.5 (4.6-9.3)

12.8
7.2
35.2
10.4

12.8

= Median treatment duration for
primary R/R AML set:
3.9 mos (range: 0.1-25.8)

Duration of Best Overall Response in
Responders (n = 52)

Duration of CR +
Response CRh

Median, mos 8.2 9.3 6.5

CR All

At 6 mos, % 59.3 67.5 55.0
At 12 mos, % 32.4 41.2 24.6

*6 pts w/investigator-assessed CRi/CRp, 5 W/MLFS

DiNardo CD, et al. ASH 2017. Abstract 725.



lvosidenib in Mutant IDH1 AML: OS and
Transfusion Independence in R/R AML

OS by Best Response (n = 125) Independence from Transfusion by Best Response*
Median OS, Mos Pts, n B CR
— CR + CRh NE 38 M CRh
— Non-CR/CRh responders 9.3 14 100- M Non-CR/CRh responders
— Nonresponders 3.9 73 B Nonresponders
— Overall 8.8 125 = Overall
I Censored S 801
2
— 2 S
© =<
= ~
N v ©
IS . , , = © 40+
S 25
= 32
g » — 201
o o
o . . o
o
o O_
0 T T T T T T T T T T T T T T T 1 Platelet RBC
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 (n = 69) (n = 68)

Mos
*Transfusion independence: no transfusion for at least 1 56-day period.

DiNardo CD, et al. ASH 2017. Abstract 725.



lvosidenib in Mutant IDH1 AML: Adverse Events
(Any Cause)

Adverse Event, % Adverse Event, %
(N = 258) (N = 258)

Any Pyrexia

Any grade Grade 2 3 Any grade Grade 2 3

Diarrhea _ Decreased appetite
Leukocytosis _ Constipation
Nausea _ Cough

Fatigue , Hypokalemia

Febrile neutropenia Vomiting
Dyspnea , Thrombocytopenia

Anemia Arthralgia

QT segment Dizziness
prolongation ' '

Peripheral edema Epistaxis

DiNardo CD, et al. ASH 2017. Abstract 725.



AG-120: IDH1 Mutation Clearance in Patients
with CR (5/14 Patients)

Relapsed/refractory AML

Abh A A A A A A A

Untreated AML

Ah A AA AAdAAdAAA A A

MDS

AbA A AAAAAdida

y _A 4 i 'S A
0Bl §ss &8 & & 007 KK &K & & 087 SREKEEKEEEE & &
0.4 - 0.4 - 0.4-
0.2 - 0.2 - 0.2-
[ |
0.0+ T T T T 0.0~ T 1 T I 0.0 - 1 T T T
0 200 400 600 0 200 400 600 0 200 400 600
Relapsed/refractory AML Untreated AML IDH1m Status
Ak A A AA A 'S A A A A A A A A

067 5 QR 0.6 - T ETEFTEELELEEESESEE @ Mutation Detected

® Mutation Clearance
0.4 - 0.4 -

Sample

® BMMC
0.2 - 0.2 -

A Bone Marrow

A

H PB

0.0+ T T T T 0.0~ T 1 T T
0 200 400 600 0 200 400 600

Dinardo CD, et al. Blood. 2016;128:1070a.




MmIDH Inhibition in AML: Study Design

Open-label, phase | dose-escalation and -expansion trial

Induction (1-2 cycles) Consolidation
— Maintenance
Ivosidenib 500 mg QD + ARA-C
Bl 200 mg/m?/day x 7 days + DNR 60 lvosidenib
mg/m?/day x 3 days 500 mg QD
Adults with 7 +ARA-C | S
previously Ivosidenib 500 mg QD + ARA-C up to 4 Single-agent
untreated AML i 200 mg/m?/day x 7 days + IDR 12 cycles ivosidenib or
(de novo or g k22 S e R enasidenib QD for
secondary) with S up to 2 yrs from
documented Enasidenib 100 mg QD + ARA-C CRp induction Day 1
IDH1 and/or 200 mg/m?/day x 7 days + DNR 60 Enasidenib
IDH2 mutations mg/m?/day x 3 days

100 mg QD /

+ ARA-C
up to 4

o [

Enasidenib 100 mg QD + ARA-C
200 mg/m?/day x 7 days + IDR 12
mg/m?/day x 3 days

cycles

Pts who discontinue to go to transplant
may not restart study treatment

Primary objectives: safety and tolerability of ivosidenib and enasidenib
Stein EM, et al. ASH 2017. Abstract 726.



TP53 Mutations: Frequency and Prognosis

= TP53 mutations found in ~ 8% of AML pts!]

— Incidence increases with age

— Predominantly in pts with complex karyotype

= Confers poor outcome to chemo, including lower CR rates, inferior RFS, OS2

All 21 pts
w/mutated
TP53
responded

1. DOohner H, et al. N Engl J Med. 2015;373:1136-1152. 2. Rucker FG, et al.
Blood. 2012;119:2114-2121. 3. Welch, et al. N Engl J Med. 2016;375:2023.

Proportion of Pts

Response to Decitabine by Gene Mutationl@]

99 M Pts with a response
0.4 .E.< .001 M Pts without a response
P=.04
0.3+ i
P =.05
0.2+
0.14

N %O NN NN
AR

OS by Karyotype Complexity!?

100

L. Tp53unaltered (n =52)

—L- TP53attered (n = 103)
75
50 -

LLL_111 iL_A 1

25

L P <.0001

0] T T T T 1 T
0 12 24 36 48 60 72

Mos



Induction of apoptosis in AML

Activation of wild-type p53

Inhibition of BCL2 and other

anti-apoptotic proteins

Mature Reviews | Drug Duscovery




Cancer cell Venetoclax treatment

*3 o¥¢
$9

4>
Venetoclax
«Addicted to «BCL-2 inhibited «Cancer cell dies
high levels of BCL-2 «Cancer cell dies,
«Cell becomes long-lived or responds to other
* Rasistant to anti-cancer anti-cancer treatments

treatments



Safety and Efficacy of Venetoclax in Combination with Decitabine or
Azacitidine in 7reatment-Naive, Elderly Patients 265 Years With Acute
Myeloid Leukemia

e Design: Phase 1b, open-label, multicenter study with dose-escalation and expansion stages in elderly
newly diagnosed AML (265 yo, ineligible for standard induction, prior HMA therapy excluded)

PRIMARY OBJECTIVE

Expansion 1: To assess the efficacy and safety of DEC or AZA + VEN 400 mg or VEN 800
mg in patients >65 years of age with newly diagnosed AML who are ineligible for
standard induction

SECONDARY OBJECTIVE

To assess CR, CRi, duration of response (DOR), and overall survival (OS)

e Dose Escalation (n=45) and Dose Expansion (n=100)

e N=145 overall



Response Rates by Patient Subgroups

Other
28/191
(15%)
NPM1 Spliceosome

27/191 71/191 (37%)
(14%)

Rate of Response (%)

0..
patients
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Treatment Cytogenetic Molecular
Risk Subgroup

e CR/CRi higher in intermediate cytogenetic risk than in poor risk pts
Spliceosome or NPM1 mutations pts higher rates of CR/CRi (>70%)
TP53 mutations or aneuploidy pts had a lower rate (52%)

Strickland S, et al. EHA 2018.

Other
RD
MLFS
PR
CRi
CR



Overall Survival

Median Months of Survival (95%
Ven 400 mg Cl)

NR (11.0 - NA)
17.5 (12.3 — NA)
17.5 (10.3 — NA)

Ven 400 mg

Ven 800 mg

)
=
s
2
2
S
=1
vy
I
S
CD
>
o

12 14 16 18 20 22 24 26 28 30 32

Patients at Risk Months Since First Dose

Ven400mg 60 56 52 48 45 38 30 20 8 3 3
Ven800mg 74 69 64 59 50 44 38 29 13 10 10

At a median time on study of 8.9 months (range, 0.2-31.6), the median overall survival (OS) in all treated patients was
17.5 months (95% Cl, 12.3, NR-)
The estimated 6-month, 1-year, and 2-year OS rates were 80%, 59% and 46%

DiNardo CD, et al. ASCO 2018. Abstract 7042.



Overall Survival by Molecular Subgroup

Overall Survival (%)

0 «nr 7P T r T r T r Ty T r T nr T nr T r *1r ¥ 11T ¥ 1T T T 7"

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Months Since First Dose

Strickland S, et al. EHA 2018.



CDK inhibitors

BH3 mimetics

MDM2
antagonists

*Cell becomes long-lived
*Resistant to anti-cancer

Galectin inhibitors

Cancer cell Venetoclax treatment

7
%%/ s

Vi 1=:u1

+BCL-2 inhibited
«Cancer ¢ell dies,

or responds to other
anti-cancer treatments

«Addicted to
high levels of BOL-2

«Cancer cell dies

treatments

Alvocidib

HMA

LD-ARA-C

Int. CHT



FLT3 and AML

FLT3 is a receptor tyrosine kinase

— Expressed on hematopoietic
stem/progenitor cells

— Wild type receptor activated by the cytokine
FLT3 ligand (FL)

FLT3-ITD (internal tandem duplication) .

mutations are common in AML diticcd [ P
AT i

_ 20-25% Qi

— Somewhat younger (median age 58-60)

— Constitutively activate FLT3 signaling |

FLT3-ITD AML

— Aggressive, high white count ¢

— High tendency to relapse- quickly! ¢
— Negative prognostic impact =~ <
FLT3-TKD (tyrosine kinase domain)
mutations-less common (7%)

— Less impact on prognosis




®
Rydapt
(midostaurin)
Capsules

Rx only

les each
56 soft Cagsgl,ecskg containing 28 €2
Contents:

QR noyARLLS T

Rydapt e indicato in combinazione con chemioterapia standard di induzione
con daunorubicina e citarabina e di consolidamento con citarabina ad alte
dosi seguita, per pazienti in risposta completa, da terapia di mantenimento
con Rydapt come agente singolo per pazienti adulti con leucemia mieloide
acuta (LMA) di nuova diagnosi con mutazione FLT3 positiva



Overall Survival (Primary Endpoint)
23% Reduced Risk of Death in the MIDO Arm

100 — .
00 Arm 4-year Survival
90
80 - m—  MIDO 51.4% (95%CI: 46, 57)
70 — m— PBO 44.2% (95%Cl: 39, 50)
9 60 —
£ 50- -
40 -
30
20
10 - Hazard Ratio*: 0.77
1-sided log-rank P value*: .0074
0 - + Censor
I [ | I
0 12 24 36 48 60 72
number at risk tlme (monthS)
MIDO- 360 269 209 182 134 77 22
PBO- 357 221 163 147 109 71 20

Median OS
MIDO 74.7 (31.7-NE):
PBO 25.6 (18.6-42.9) months

NE, not estimable
*Controlled for FLT3 subtype (TKD, ITD-Low, ITD-High)



QUANTUM-R Study Design

FLT3-ITD AML Quizartinib (n =245) | — N

. . . I

(N =367) 30 mg x 15 days = 60 mg cg:::;::fn |
5 if QTcF < 450 ms on day 162 | a
= B S
* Age, > 18 years 8 g 3
» Refractory AML or relapse within § =§
6 months of first remission (+ - £ =
HSCT) S:" o
* > 1 cycle of standard-dose k2 Salvage chemotherapy i
anthracycline- or mitoxantrone- §

containing induction therapy
g

* >3% FLT3-ITD allelic ratio

MEC (n = 40)
or FLAG-IDA (n = 53)

Primary endpoint: overall survival (ITT population)

Secondary endpoint: event-free survival (ITT population)

Select exploratory endpoints: CRc rate, duration of CRc, and transplant rate
Enrollment dates: May 2014 (first patient) to September 2017 (last patient)

320 mg x 15 days = 30 mg if concomitantly taking CYP3A4 inhibitors. Data cutoff: February 2018 Cortes JE, et al. EHA abstracts 2018.



QUANTUM-R Primary Endpoint: Overall Survival

1.0 -
HR, 0.76 (95% CI, 0.58-0.98)
v P=0.0177 (1-sided, stratified log-rank)
2 0.8 4
< . .
P Median overall survival:
S Quizartinib (n = 245): 6.2 months (95% Cl, 5.3-7.2 months)
= 0.6 - Salvage chemotherapy (n = 122): 4.7 months (95% Cl, 4.0-5.5 months)
a
G
o Median follow-up: 23.5 months
S 0.4 4
£ 27%
9 T
o
= O i e 2
0.0 i ] ] ] ] :
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
. Time (months)
No. at Risk:
Quizartinib 245 224 173 122 89 71 53 48 38 36 27 20 20 16 11 10
Salvage chemotherapy ~ 122 77 59 38 28 21 15 13 13 12 12 10 9 7 7 6

Cortes JE, et al. EHA abstracts 2018.




OS By Treatment Regimen in poor risk AML
(older patients with secondary AML)

1.0
Therapy Total Fail Median-M
0sl —IC 396 377 54
' — Epi 220 187 6.7
= —CPX 20 14 76
=2 LDAC 186 175 7.1
g 06} —iInv 109 103 46
a p=0.002
©
-
S 04}
=
w
0.2}
b
0.0 . . . . | .
0 6 12 18 24 30 36

Months
Boddu P, et al. Cancer. 2017;123(16):3050-3060.



VYXEOS (CPX-531) 8-3-2017

* Liposome-encapsulated combination of Ara-C and Dauno

« FDA approved for adults with newly-diagnosed therapy-related AML (t-AML), AML with prior
history of MDS, or AML with cytogenetic abnormalities diagnostic for MDS

* 100 nm bilamellar liposomes

« 5:1 molar ratio of cytarabine
to daunorubicin

* 1 unit = 1.0 mg cytarabine plus
0.44 mg daunorubicin

Lancet et al. ASCO Abstract 2016



VYXEOS (CPX-351) IMPROVED 30 AND 60 DAY MORTALITY AND CR RATES

60-day mortalit

Early Mortality Summary M Deaths 2° to Progressive AML
(Safety Population®) M Deaths 2° to Adverse Event

N N W W
o on o O

Patients (%)

— i
o g oo

mCPX-351 (n=153) m7 + 3 (n=156)

p=0.016
—
SRR 41.7
37.3

-
o

M
o

Patients (%)

Lancet J, et al. ASCO 2016 CR + CRi




ITT

SCT group

>
w

100 100 -
Events/No.  Median survival Events/No. Median survival
of patients  (95% Cl), months 1 of patients  (95% Cl), months

g = - / 53(2. .
80 CPX-351 104/153 956 (6.60 to 11.86) < g CPX-351 121/153  2.53(2.07 to 4.99)
R -
= HR, 0.69 g HR,0.74
S 6o One-sided P=.003 S el Two-sided P=.021
= =
= (7]
= e o ———_— —
Z | 9.5vs 5.9 @
= 401 | & 407
[sh] —
=
3 | g
20 - I o 204
|
1
LS L L B B B NN B BN B B L UL L L L L L L B B L B BN
0 3 6 9 12 15 18 21 24 27 30 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36
Time Since Random Assignment (months) Time Since Random Assignment (months)
No. at risk No. at risk
CPX-351 153 122 92 79 62 46 34 21 16 11 5 1 CPX351 153 65 34 23 9 6 3 2 2 0 0 0
Events/No.  Median survival
100 A of patients  (95% Cl), months
CPX-351 18/52 Mot reached
= 80 HR, 0.46 NR vs 10.2
— One-sided P=.009
18]
.2 60
e
=
(75
T 401
@
=
o
20 -
I I I I I I I I I I I I
0 3 6 9 12 15 18 21 24 27 30 3 36
Time Since Transplantation (months)
No. at risk

CPX351 52 46 40 34 27 20 15 9 6 3 0 0 Lancet et al., JCO, 2018



Gemtuzumab Ozogamicin in Induction Therapy
Meta-analysis of 5 Randomized Trials

A Events/patients o-e Variance OR(95% Cl) p value
Gemtuzumab No gemtuzumab
ozogamicin group ozogamicin group

Original coding

Favourable 32/125 54/126 -14-3 20-5 — . 0-50(0-32-0-77)

Intermediate 549/962 596/964 =442 284-4 0-86 (0-76-0.96)

Adverse 223/261 227/256 31 110-6 1.03{0.85-1.24)

Subtotal 804/1348 87711346 —55-4 415-5 L 0-88 (0.79-0-96) 0-007

Test for heterogeneity between subgroups: x*=9-6; p=0-008
Test for trend between subgroups: ¥*=7-8; p=0-005

Revised MRC coding™®

Favourable 30/122 54124 -15.5 206 —— 0-47{0-31-0-73)
Intermediate 506/911 559/916 -453 2646 0-84(0-75-0-95)
Adverse 260/299 258/284 -1.2 127.6 0-99 (0-83-1-18)

Subtotal 796/1332 871/1324 -61.9 412.8 Lol 0-86 (0-78-0-95) 0-002

Test for heterogeneity between subgroups: }*=10-1; p=0-006
Test for trend between subgroups: x*=7-7; p=0-006 I 1

01 10 100
-+ e
Favours Favours no
gemtuzumab gemtuzumab
ozogamicin ozogamicin
C D

TV5% 75.5%

Difference 20-7% — —
= (SD 6-5)
= Log-rank p=0-0006 — Difference 5-7% (SD 2-8) —
%’ Log-rank p=0-005
= ] 40-7%  39.6% |
= -
g = - 7 Difference 2.2%
= --
(50 9-8)
7 355%  33.9% N Log-rank p=0-9
20 i . 9-1% 8.9%
B 3 Allocated to gemtuzumab ozogamicin
10 @O Allocated to no gemtuzumab ozogamicin - - ==
o 9% 7%
T T T T T 1 T T T T T 1 T T T T
Q 1 2 3 4 5 B+ o] 1 2 3 4 5 6+ [} 1 2 3 4 5 B+
Years Years Years
Annual event rates Years 1-5 Years 6+ Annual event rates Years 1-5 Years 6+ Annual event rates Years 1-5 Years 6+
Gemtuzumab ozogamicin 58%SD1L1  23%SD1.3 Gemtuzumab ozogamicin 22:4% SD 1.0 2:7% 5D 0-9 Gemtuzumab ozogamicin 738%SD 46 24%5D 24
No gemtuzumab ozogamicin 14-1% 5D 1-9 0-0% SD 0-0 Mo gemtuzumab ozogamicin 26-2% SD 1-1 4-9% 5D 1.3 No gemtuzumab ozogamicin 76-7% SD 4-8  21-1% SD 10-5

Hills RK, et al. Lancet Oncol.2014;15(9):986.



2017 FDA Approvals’ for

Hematologic Malignancies
*selected subset

tisagenlecleucel axicabtagene mA
(R/R pre-B ALL) ciloleucel

(R/R large B-cell

inotuzumab copanlisib

midostaurin ozogamicin (relapsed FL) lymphoma)  acalabrutinib
(FLT3+ AML) (R/R pre-B ALL) | (MCL prev. treated)
Apr Jul Aug

lenalidomide rituximab and brentuximab vedotin .
(maintenance hyaluronidase # (primary cutaneous obinutuzumab
post-auto-HSCT (FL, DLBCL, tocilizumab \ ALCLand CD30+ MF)  (untreatedFL)
for MM) and CLL) (CAR-T cell-induced
' enasidenib cytokine release
pembrolizumab IDH2m R/R AML pdrome) gemtuzumab

(refractory classical HL or

after 23 lines of therz
blinatumomab
elapsed Ph+ pre-B AL

Abbreviations: ALCL, anaplastic large cell lymphoma; AML, acute myeloid leukemia; CLL, chronic lymphocyticleukemia; DLBCL, diffuse large B-cell lymphoma; FL,
follicular lymphoma; GVHD, graft-versus-host disease; HL, Hodgkin lymphoma; IDH2m, isocitrate dehydrogenase 2 mutated; HSCT, hematopoietic stem cell

transplantation; MCL, mantle cell lymphoma; MF, mycosis fungoides; MM, multiple myeloma; MRC, myelodysplasia-related changes; pre-8 ALL, B-cell precursor
acute lymphoblastic leukemia; R/R, relapsed or refractory; tAML, therapy-related AML 2

iposomal daunorubicin ozogamicin

and cytarabine
(tAML or AML-MRC

(CD33+ AML)




HMA + VEN

m APL

AML > 18 years: 2019-2020

® FLT3mut

CPX-351

- 4
>

m CBF+NPM1

ATRA based - APL

Midostaurin based
FLT3+AML

GO based- CBF/Int FLT3-

HMAbased m3+7 =mS-AML
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