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Die Inzidenz der AML nimmt mit dem Alter zu
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AML Inzidenz anhand des Alters zum Diaghosezeitpunkt (USA; 2011-2016)*

Overall median age at

Insgesamt diagnosis: 68 years
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Die AML ist uberwiegend eine Erkrankung des alteren Patienten mit etwas hoherer Inzidenz bei Mannern;

die Mehrzahl der Patienten ist >65 Jahre alt

*Surveillance, epidemiology, and end results data, based on November 2018 submission. Shallis RM, et al. Blood Rev 2019; https://doi.org/10.1016/j.blre.2019.04.005.



AML Pathogenese — ,,Cell of origin®
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Genetische Klassifikation: AML-Subtypen von

diagnostischer und prognostischer Wichtigkeit
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z 1. De Kouchkovsky I. and Abdul-Hay M. Blood Cancer J 2016;6:e441.
CHARITE 2. Dohner H et al. Blood 2017;129(4):424—447.
HHIVERSITATEMES N BERL 3. Arber DA, et al. Blood 2016; 127:2391-2405.



WHO 2016

AML Diagnose Algorithmus

2 20% BM/ blood blasts
AML with recurrent genetic abnomalities

Prior cytotoxic therapy? AML with 1(8;21)(qR22:q22.1);RUNX1-RUNX1T1
AML with inv(16)p13.1G22) or 1(16;16)(p13.1:q22);CBFBMYH11

APL with PML-RARA
NO AML with t(9;11)(p21.3,q23.3);MLL T3-KMT2A

AML with 1(6;9)(p23;q34.1); DEK-NUP214

AML with inv(3)(q21.3926.2) or 1(3;3)(q21.3,q26.2); GATA2, MECOM

YES AML (megakaryoblastic) with t(1;22)(p13.3:q13.3); RBM15-MKL 1
= Provisional entity: AML with BCR-ABL1
Image with permission from WHO Recu rrent genetlc AM L AML with mutated NPM1
agn AML with biallelic mutations of CEBPA
Cytogenstic sbnormalities abnormalities? -RGA ooy
Complex karyotype (3 or more abnormalities) i
Unbalanced abnormalities NO
—7/del(7q)
"(f‘;:j:fjjgi 2 1 of the following
13/dei(13q) 1. MDS-related cytogenetic abnormalities
T —— 2. Prior history of MDS or MDS/ MPN
ags . - AML, NOS
idic(X)(q13) 3. Multilineage dysplasia alone (absence of mutation of R . oy
Bakinced sbnonnalities 2 ¥ . AML with minimal differentiation
sk eichluiadliam o NPM1 or biallelic mutation of CEBPA) SR TR
t(3:21)(g26.2:q22.1) 1 AML with maturation
t(1:3)(p36.3:921.2) ¢ ¢ Acute myelomonocytic leukemia
H2:11)(p21:923.3) Acute monoblastic/monocytic leukemia
t(5:12)(q32:p13.2) - 5
1(5:7)(q32:q11.2) YES NO Pure erythroid leukemn§ |
1(5:17)(q32:p13.2) ::cute :aegak:;yo::(stlc ‘leukemua
1(5:10)(q32;921.2) o i cute basophilic emia
t1(3:5)(g25.3:935.1) AML MRC AML Nos Acute panmyelosis with myelofibrosis

C H A R | T E Arber DA, et al. Blood. 2016; 127(20): 2391-405.
AML-NOS: AML not otherwise specified; t-AML: therapy-related AML; AML-MRC: AML with myelodysplasia-related changes; MDS: myelodysplastic
syndromes; MPN: myeloproliferative neoplasm; AML-RGA: AML with a recurrent genetic abnormality; BM: bone marrow
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AML.:

European LeukemiaNet Guidelines 2017

2017 ELN risk stratification by genetics

Risk category* Genetic abnormality

Favourable 1(8;21)(922;922.1); RUNX1-RUNX1T1
inv(16)(p13.1922) or t(16;16)(p13.1;922); CBFB-MYH11
Mutated NPM1 without FLT3-ITD or with FLT3-ITDlowt
Biallelic mutated CEBPA

Mutated NPM1 and FLT3-ITDhight

Wild-type NPM1 without FLT3-ITD or with FLT3-ITD'*"t (without adverse-risk genetic lesions)
t(9;11)(p21.3;923.3); MLLT3-KMT2A#

Cytogenetic abnormalities not classified as favourable or adverse

Intermediate

1(6;9)(p23;q34.1); DEK-NUP214

t(v;11923.3); KMT2A rearranged

1(9;22)(g34.1;q11.2); BCR-ABL1

inv(3)(q21.3926.2) or t(3:3)(q21.3;926.2); GATA2, MECOM(EVI1)
-5 or del(5q); —7; —17/abnormalities (17p)

Adverse Complex karyotype,® monosomal karyotypel
Wild-type NPM1 and FLT3-ITDhght
Mutated RUNX1T
Mutated ASXL1
) Mutated TP53%
CHARITE

UNIVERSITATSMEDIZIN BERLIN

Adapted from Doéhner H et al. Blood 2017;129(4):424—-447.



Diagnostik der AML

Cytological/histological

stainin
Assessment of blasts 8

Morphological assessment

Assessment of lineage
assessment of blasts

Assessment of
cytogenetics and
mutational analysis

Genetic risk assessment

{ Flow cytometric and/or IHC

Diagnosis

FISH = fluorescence in-situ hybridisation; IHC = immunohistochemistry
RT-PCR = reverse transcriptase polymerase chain reaction
NGS = next generation sequencing

BM and PB morphology

Immunophenotyping

Conventional karyotyping,
FISH, RT-PCR, NGS

Vardiman JW, et al. Blood 2009;114:937-51.



Diagnostic Work-up

for Precision Medicine in AML

Diagnostic work-up

Genotype/immunophenotype
[ 1

Towards precision medicine

=
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* IDH1/IDH2 (TP53 mutation J hypomethylating agents anti-CD33 antibody Bioconductor | BEDTools minimap2 .
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« ASXL1 — 4 o C )
« TP53 :(CDS’S expression :]
(@ . . ’
. * NGS gene pﬂl‘iEl .‘_Nﬂt biomarker driven J_ CK-AML E453: 47-51, XX, add(1)(p34), der(2)t(1;2)(p?22;q?36), del(5)(q21q31), +8,
der(8)t(8;8)(p22;921), -10, der(12)add(12)(p11)add(12)(q24), +13, del(17)(p12), +1-4mar 7/46, XX 13)
' ) i . 3.0-fold whole genome coverage; cellularity (predicted tumor content): 0.80; resolution: 0.1 Mbp:
Cvtogenatics Dynamic MRD assessments
ytog ) Molecular analysis (for gene fusions and/or mutations)
p . or flow cytometry
Immunophenotyping Drug resistance assessments (at disease progression)
(including LAIP and LSC Molecular analysis for on-target and off-target drug
for MRD assessment) resistance
", A -
I T =
0 24-72 hours

Dohner H, Wei AH, Lowenberg B. Towards precision medicine for AML. Nat Rev Clin Oncol. 2021
Dolnik A, Schrezenmeier J, Bullinger L. Genome Sequencing in Myeloid Cancers. Comment. N Engl J Med. 2021 |



AML: Beeinflusst die Zeit von der Diagnose bis zur

Behandlung die Prognose?

1.00 - = Prognostischer Einfluss der Zeit von der Diagnose bis zur Behandlung bei
intensiv behandelten Patienten mit neu diagnostizierter AML
=
= S Real-World Daten von 2263 Patienten, die im AML-Reqister
_‘?‘: der SAL Cooperative Group Germany behandelt wurden
o 0.50 -
TU \ W\""’"""vv-—s.——\.
= ot T
= > 15 days
s 0.25 - AML N Start
£ Diagnosis > 11-15 days lnduition
: » 6 - 10 days
0.00 - - ————> 0-5days
0 12 24 36 48 60
Time

CHARITE

UNIVERSITATSMEDIZIN BERLIN Réllig C, et al. Blood. 2020 Aug 13;136(7):823-830. doi: 10.1182/blood.2019004583.



Therapie der AML - fitte Patient*Innen

Induction therapy Consolidation therapy
With the aim to eradicate the leukemic clone With the aim to maintain remission
T ——— e N
— — —

Standard-dose

chemotherapy
(2—4 cycles)

Standard dose
chemotherapy

Ultimate goal:
7 days of cytarabine + 8 >

*
3 days of anthracycline CR
(7+3)

Allogeneic HSCT
*Definition of CR according to the ELN: BM blasts <5%; absence of

circulating blasts and blasts with Auer rods; absence of
extramedullary disease ANC 21.0x10%/L; platelets 2100x10°/L
ANC = absolute neutrophil count

1. Roboz GJ. Curr Opin Oncol 2012;24:711-9; 2. Déhner HM, et al. Blood 2017;129(4):424-446.



Das 7+3 Kombinations-Chemotherapie-Schema war lange

Zeit die Basis und die einzige mogliche Behandlung

5-YEAR RELATIVE SUVRIVAL IN AML BY AGE'

= 40 Jahre lang ,,0ne size - = Seit 2017 neue Therapie-
fits all* konventionelle 0% optionen in Europa fir die
Chemotherapie nach dem Erstlinientherapie erhaltlich

7+3 Schema = — individualisierte
— AML allgemein “ Therapieentscheidungen
schlechte Prognose e
— hoher medizinischer -
Bedarf . -
” _ B — CPX-351 Gilteritinib

AGE (YEARS)

% OF PATIENTS
=
(=]
=

HMA Gemtuzumab
(AZA/DEC) Midostaurin Ozogamicin

2015 )2016 ) 2017 } 2018 ) 2019 )2020 ) 2021 )

Glasdegib

) 1 1970 Y 2010

Daunorubicin + Cytarabin

(7+3 in freier Kombination)

C H A R | -|- E 1) National Cancer Institute, SEER. Cancer stat facts: acute myeloid leukaemia (AML)
_ https://seer.cancer.gov/statfacts/html/amyl.html. Accessed January 2020
“““““““““““““““““““““““““ RARECARE estimates of 5-year relative survival according to age group. Period survival analysis 2000-2002 based on 46 European cancer registries



DGHO Leiltlinien:

Intensive Therapie in der Erstlinienbehandlung

= Zielgerichtete Therapien

alle Subgruppen auBer APL:
und fit2

CBF3 NPMImut/FLT3wt3 intermediar unglnstig
CD33+ CD33+ FLT3mut> ] AMLPIRES } l sonstige3 I sonstige3
|
oder

[ t-AMLS ] CD33+ CD33-
4 l \ 4

h. 4
7 + 38 7+3 7 + 36 . 7+ 36
+ GO + GO + Midostaurin oS ol + GO7 Fisk 35 728
[ komplette Remission (CR) ]

https://www.onkopedia.com/de/onkopedia/guidelines/akute-myeloische-leukaemie-aml (Mérz 2022)



https://www.onkopedia.com/de/onkopedia/guidelines/akute-myeloische-leukaemie-aml

CPX-351.

Optimierte Freisetzung und Pharmakokinetik

Synergistisches, molares Verhdltnis von 1:5 Verlangerte Wirkung
Daunorubicin und Cytarabin in einem festen molaren Verhéaltnis von 1:5 Das synergistische molare Verhaltnis bleibt fiir einen langeren Zeitraum
liposomaler Formulierung? erhalten — mehr als 24 Stunden nach Verabreichung'-?
100
. . 8 B Free cocktail
>@ liposomale Formulierung § ® cPx.3s1
@ Daunorubicin @ Cytarabin g
— 100 nm bilaminare Liposomen! ?.:
L 8
— Dieliposomale Membran g
besteht aus DSPC, DSPG und
Cholesterinin einem 0.0
Verhltnis von 7:2:1! 0 10 2 30 40 S0
Hours After Injection
Hohe Konzentration Bevorzugte Aufnahme
CPX-351 akkumuliert im Knochenmark und persistiert in hoher CPX-351 wird bevorzugt von Leukamiezellenvs. normalen
Konzentration*34 Knochenmarkzellen aufgenomment3.5
) 600 ) 300
= eos = —&— Vyxeos
£ w0 I ‘F/ry:edrug cocktail E 201 —0— F:”"'“ﬂ cocktail
% 400 § S5
& w0 £ 10
g 200 % 100
g 100 % 50
0 o—0 = 00
0 20 40 60 80 100 120 140 160 180 o 20 40 60 80 100 120 140 160 180
Stunden nach Verabreichung Stunden nach Verabreichung 30 min 24 h
C H A R | -|- E 1. Tolcher AW, Mayer LD. Future Oncol 2018; 14(13):1317-32. 2. Tardi P, et al. Leuk Res 2009; 33(1):129-39. 3. Aktuelle Vyxeos® liposomal Fachinformation,
_ www.fachinfo.de. 4. Lim WS et al. Leuk Res. 2010;34:1214-1223. 5. Kim et al. Exp Hematol 2011; 39:741-750

DSPC: Distearoylphosphatidylcholine DSPG: Distearoylphosphatidylglycerol; T Nachweis in vitro; * In Tiermodellen nachgewiesen; CPX-351 = Vyxeos® liposomal



CPX-351: Verbessertes Gesamtuberleben (OS) vs. ,,7+3“

In Gesamtpopulation nach 5 Jahren

OS-Analyse der Gesamtpopulation (medianes Follow-up 60,65 Monate)

100 -
Events/N Median OS HR At
(055 O (959% C) > Bestatlgung der
. CPX-351 124/153 9.33 (6.37-11.86) 0.70 Ergebnisse aus der
(0.55-0.91) Priméaranalyse:
3-year KM- 5-year KM-
. estimated survival rate estimated survival rate ° Verbessertes
S 601 CPX-351 21% 18% :
3 medianes OS
>
3 40 * Vergleichbare Rate
an Todesfallen
20 - ' T 1 1 T aufgrund
unerwunschter
S Ereignisse:
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

CPX351 153 12 R 7© 62 52 49

CHARITE

UNIVERSITATSMEDIZIN BERLIN

Months from randomization
4/ 40 B B 31 NV NPV H 2H€ 29 B BV 26 2 6 2 1 0

7+3, cytarabine, daunorubicin; AML, acute myeloid leukemia; Cl, confidence interval

14% vs. 14%

Lancet J, et al. EHA 2020 Poster Presentation EP556.
; HR, hazard ratio; KM, Kaplan-Meier; OS, overall survival.
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Midostaurin:

Wirkmechanismus von Midostaurin

” VEGFR2 KIT
pDGFRM
Extrazellular
embran
(= uo
Intrazellular FLT3-{TOs <{ JED
FLT3-TKD
0 e\ A peiev
RYDAPT RYDAPT RYDAPT RYDAPT
« Zellproliferation * Angiogenese « Zellproliferation + Mastzellproliferation
« Zytokinfreisetzung « Zelluberleben » Mastzelluberleben
+ Histaminfreisetzung

UNIVERSITATSMEDIZIN BERLIN

+ Zellproliferation
+ Zytokinfreisetzung

= Midostaurin hemmt FLT3 (Wildtyp und
ITD/TKD-mutiert) und andere Protein-
kinasen mit pathogenetischer Relevanz
bei AML (PDGFR, VEGFR2, KIT, PKC)
PKC

Midostaurin bindet an die katalytische

Domane der Rezeptor-Tyrosinkinase FLT3

und anderer Proteinkinasen. Dadurch
oA werden die rezeptorabhangigen
mitogenen Signalwege unterbrochen und
es kommt zum Wachstumsstopp der
malignen Zellen.

Fachinformation Midostaurin, Novartis Pharma GmbH. Davis Ml et al. Nat Biotechnol. 2011.



RATIFY Studie: Chemotherapie + Midostaurin oder

Placebo in neu diagn. AML mit FLT3-mutierter AML

1007 Patients, Median (95% ClI), HR P
90 - n months (95% CI)  ValueP
. . 74.7
< 80- Midostaurin 360 (31.5-NE) 0.78 008
S 25.6 (0.63-0.96) -

? 70 Placebo 357 (18.6-42.9)
> |
E 60
> —]
A 50
2 40+
o
A 504 = Gesamtuberleben (Priméarer Endpunkt) nicht-zensiert fur allo-HSZT

10— 22% Reduktion des Todesrisikos im Midostaurin Arm (vs Placebo)

O_ I I I I I I I I I
0 12 24 - 36 48 60 72 84 90
Time, months
Midostaurin 360 269 209 181 151 97 37 1

Placebo 357 221 163 147 129 80 30 1

CHARITE

UNIVERSITATSMEDIZIN BERLIN

Stone RM et al. N Engl J Med. 2017;377:354-64.



Gemtuzumab-Ozogamicin (GO):

Antikorper-Drug-Konjugat gegen CD33

— humanisierter, mit einem bakteriellen Toxin
verbundener, monoklonaler Antikorper gegen das

CD33-Antigen gerichtet e E [
1 ‘/ ~ space — Py
Gemtuzumab Ozogamicin . p
4
y
Anti-CD33 » 3 Plasma
antibody \ ‘ ' /membrane
t" e =
f . 2
Linker CD33 “27 \,.H
N-acetyl & 4 P2
gamma ") Nucleus
calicheamicin 0
2 /’ o
Iy
-3
Cytoplasm
CHARITE

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Ricart AD. Clin Cancer 2011;17:6417-6427



ALFA-0701: Gemtuzumab-Ozogamicin - EFS Benefit in

Abhangigkeit von ELN 2017 Risikoeinteilung

Favorable risk Intermediate risk Adverse risk
n=71(30%) n =69 (29%) n =95 (40%)
— = :‘ ggn::zarm J P= 004 s L | : ggn:::arm j P= 005 . s : ggn:::;arm ,; P= 074
& ) F ’ o .
g 0.80 g 0.80 g 0.80-
& & & HR 0.93, 95%CI, 0.61-1.43
- 0.604 . 0.604 - 0.604
2 2 2
§ 0.40 4 US) 0.40 4 i% 0.40 4
$ 8 $
§ 020- § 020 § 020
Y.l HR0.54,95%Cl, 0.30-0.98 “ .ol ~HROS57;95%Cl, 033-1.00  “ |
0 1 2 3 a 5 0 1 2 3 4 5 0 1 2 3 4 5
Time(years) Time(years) Time(years)
Number at risk Number at risk Number at risk
Control arm 33 17 9 6 3 0 Control arm 33 12 9 3 0 0 Control arm 45 14 7 5 1 0
Goarm 38 25 21 16 10 2 Goarm 38 25 17 1" 7 2 Goarm 50 20 8 5 0 0

» Using the ELN 2017 risk classification, these data confirm the results of the ALFA-0701 study and
show that the benefit of GO was restricted to the ELN favorable- and intermediate-risk categories,
but did not influence the outcome of patients in the adverse-risk subgroup?-2

CHARITE 1. Fournier E, et al. Blood. 2020;135(8):524-546.
I 2. Lambert J, et al. Haematologica. 2018;104(1):113-119.



Therapielandschaft AML — Fokus Erhaltung

LN

=
FLT3-ITD
T L

In-patient setting

eligible
i FLT3-
H 7\ IC CR/CRi | e ! TKD
\v/ . = M" |CT* — +Midostaurin Out-patient
[ T Salvage setting

Patient Hospital +Midostaurin ~ Refractory

|
IC TS
eligible i ineligible
v

L\

m — Non-ICH
Pr(i:mary PBO Injectable
are outpatient HMA



CC-486:

Neuer Therapieansatz in der AML

+ CC-486 is an oral Samont Ls‘?iffé”éi cC-48

hypomethylating agent with a @ ldddssssssscsadINENNRRNNNNNN

dIStInCt PK/PD proflle from Day 12 3 456 7 8 91011121314151617 181920212223 242526 2728
injectable azacitidine!2

Extended 14-day oral dosing provides prolonged
pharmacodynamic (PD) effectover a 28-day cycle

| |—> Sustained Activity
Leukemic IVIyeI0|d Blast l l l

A

« Oral dosing of CC-486 allows g — )

« CC-486 has demonstrated
clinical activity in patients with
hematologic malignancies!—

for extended drug exposure ! ' ! ! | g Rbosome, |
during each treatment cycle to ‘mdb
prolong therapeutic activity!?
DNA Damage®® RNA Disruption®7°
° HypotheSiS' prolonged DNA Hypomethylation*® Causes replication stress l l Inhibits protein synthesis
" Re-expresses tumor suppressor
treatment with CC-486 could be and cellular differentiation genes I Cell Death and
effective as post-remission Functional Hematopoiesis Apopipsis
[ Thrombocytes  Erythrocytes Granulocytes _ Monocytes | G"‘ "*g!

maintenance in AML =N
f . » ({,@7 3"| 4"(‘03

1. Garcia-Manero et al. J Clin Oncol. 2011;29(18):2521-7. 2. Laille et al. PLoS One. 2015;10(8):e0135520. 3. Garcia-Manero et al. Leukemia. 2016;30(4):889-96. 4. Savona et al. Am J Hematol.

, 2018;93(10):1199-206. 5. Streseman et al. Mol Cancer Ther. 2008;7:2998-3005. 6. Hollenbach et al. PLoS One. 2010;5(2):e9001. 7. Scott LJ. Drugs. 2016;76(8):889-900. 8. Stresemann C, Lyko F. Int J
CHARITE Cancer. 2008;123(1):8-13. 9. Aimiuwu et al. Blood. 2012;119(22):5229-38.
UNIVERSITATSMEDIZIN BERLIN AML, acute myeloid leukemia; DNMT, DNA methyltransferase; PD, pharmacodynamic; PK, pharmacokinetic

Wei et al., Abstract LBA-3. Oral presentation, ASH 2019



QUAZAR AML-001: Maintenance-Therapie mit CC-486

(,,orales Aza*) nach intensiver Chemotherapie

Overall Survival in patients aged 275 years* Overall Survival in patients aged 275 years with CC-486 dose
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Fazit

» Bei Patienten mit Eignung fur eine intensive Chemotherapie scheint nach Verfugbarkeit von CC-486 (oralem AZA) zukinftig eine Maintenance-
Therapie eine Option zu sein, wenn nach intensiver Chemotherapie keine HSZT durchgefiihrt werden kann.

C H A R | -|- E 1. Ravandi F, et al. EHA 2020 Poster Presentation EP550., 2. Déhner H, et al. EHA 2020 Poster Presentation EP561.
AML, acute myeloid leukemia; ANC, absolute neutrophil count; BM, bone marrow; CMML, chronic myelomonocytic leukemia; Cl,
confidence interval; CR, complete remission; CRi, CR with incomplete blood count recovery; HR, hazard ratio.
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,Unfit“ fur intensive Erstlinientherapie

Favors non-intensive chemo or supportive care
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Slide kindly provided by A. Wei
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AMLSG Studien (intensive Erstlinientherapie)

Central Diagnostics
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AMLSG-BiO [NCT01252485]

STUDY o .
AML * Intensive first-line trials only
218 years, eligible for intensive chemotherapy
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Neue Therapieansatze bel der AML

Immunotherapies
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Doéhner H, Wei AH, Lowenberg B.
Towards precision medicine for AML.
Nat Rev Clin Oncol. 2021 May 18. |



Neue Therapieansatze in der AML

- Personalisierte Therapieansatze weisen den Weg

« AML Patienten sollte vor der Therapie-Einleitung in einer interdisziplinaren
Tumorkonferenz diskutiert/vorgestellt werden

- Initilerung der Diagnostik so frilh wie moglich
— Uberweisung / Kontakt mit an erfahrenem Zentrum
- Beste Therapieoptionen, Studieneinschluss mdglich?

« Aktuelle zielgerichtete individualisierte Therapie-Strategien (Targets)

- Hochrisiko-Zytogenetik: AML-MRC

- Mutationen: FLT3, IDH1/IDH2

- Dysregulierte Signalwege: Apoptose (BCL2), Hedgehog (Smoothened)
— Oberflachen-Marker: CD33

CHARITE
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