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AML Therapie - wo standen wir (noch vor 2 Jahren)

Alter, PS, Komorbiditaten

Zytogenetik, Molekulargenetik, Patientenwunsch

. !

!
Induktionstherapie Erkrankungskontrolle
Ziel: CR, Kuration Ziel: QoL

Therapieziel

Therapiestrategie

Induktion + Konsolidierung LD-AraC/HMA
alloSCT in High-Risk BSC



AML Therapie heute in 2020

1. Molekulare Diversitat
Bedeutung der Molekularen Diagnostik

2. Einsatz von neuen Substanzen

[N . 7,000 variants in 839 genes (33% potential driver genes)
« Median of 5 mutations/case (range, 1-18 mutations)
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LBA-4: Integrated Transcriptomic and

AML: MOLEKULARE DIVERSITAT erponis st

of Driver Mutations in Acute Myeloid
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AML/MDS Molekulare Charakterisierung

[N . >7,000 variants in 839 genes (33% potential driver genes)
+ Median of 5 mutations/case (range, 1-18 mutations)
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Prognostische Bedeutung: NPM1

+ NPM1 mutations accounted for 13% of all cases (27% of AML; 0.8% MDS)
* Frequent cooperating mutations in DNMT3A, RAD21, SMC3, FLT3, PTPN11

Combinatorial mutations of NPM1 and|
cohesin, + FLT3, conferred better

outcome Take home
100
NPM1 Mut + Molekulare Alterationen
757 ., Cohesin Mut von prognostische

Bedeutung
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AML Therapie heute in 2020

1. Molekularen Diversitat
Bedeutung der Molekularen Diagnostik v

2. Einsatz von neuen Substanzen

wrd-Carpentier G, DiNardo CD, ASH Education Book 2019




Frontline Venetoclax + LDAC/HMA [

Combination with Low
Intensity Therapy (LDAC

Blockbuster fiir alle molekularen Subgruppen? FEinines

Patients with Acute
28 pts Ven+Aza
14 pts Ven+Dec*

VEN + HMA

Myeloid Leukemia
Patients with IDH, FLT3
and Other Mutations and
Correlations with BCL2
Family Expression

Ven 400 mg+HMA (119/127 pts)  Ven 600 mg+LDAC (79/82 pts)
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VEN + HMA/LDAC in NPM1, IDH, FLT3, TP53 VEN + HMA/LDAC
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P<0.001
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Median OS, months 12 mo. est. of OS,
(95% CI) % (95% CI)
NR (12.5, NR) 73 (53, 85)
15.9 (10.7, NR) 67 (46, 81)
NR (19.4, NR) 76 (54, 88)

Averall Survival
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Take home

Divergentes Ansprechen
und Uberleben in AML
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27.8 (4.8, NR) 72 (35, 90)

5.9 (3, 14) 35 (16, 54)
NR (11, NR) 74 (48, 88)



Outcome von Venetoclax/HMA Versagern?

Outcomes of R/R AML After Frontline VEA ames of R/R AML After Frontline VEN+HMA
Methods Results
Eye Opener Median OS

HMA-VEN n=95 2.4 months
-ND AML

 Untoated eAML Medianes OS im Rezidiv: 2.4 Mo

DECS5/AZA-VEN n=46 VS

- pts 265 yrs Medianes OS Frontlinie: 15.1 Mo
DEC10-VEN n=49
- pts >60 yrs _ ~ 4 6 8 10 12 14 16 18 20 22
disease = 21 mos Months




#264 Outcomes after Stem
Cell Transplant in Older

Sequenz Venetoclax -> SCT e

Myeloid Leukemia Treated
with Venetoclax-Based
Therapies

Balitmore

VEN-basierte Therapie als Chance zur kurativen SCT?

31/304 (10%) alloSCT
26/31 in CR/CRi

All Patients SCT Patients
Characteristic n =304 n=31
Treatment regimen, n (%)
Venetoclax + azacitidine 127 (42) 19 (61)
Venetoclax + decitabine 85 (28) 11(35)
Venetoclax + LDAC 92 (30) 1(3)
IAge, median (range) 74 (61-90) 69 (63-76) ]
Bone marrow blasts 250%, n (%) 123 (41) 13 (42)
Secondary AML, n (%) 100 (33) 9(29)
ECOG performance score, n (%)
0 50 (16) 10(32)
1 176 (58) 11 (35)
2 74 (24) 10(32)
Cytogenetic risk*, n (%)
Intermediate 172 (57) 18 (58) Medi " e d
Adverse 123 (40) 12 (39) edian time on study drug
Baseline mutations, n/N (%) for patients that had SCT
P53 49/218 (23) 3/18 (17) 3.7 months (range: 0.9 — 20)
FLT3 38/218 (17) 4/18 (22)
NPM1 34/218 (16) 6/18 (33) T
i e o Venetoclax Initiation

* 9 patients (3%) had no mitosis



Rate of CR/CRh (%)

Median time to best response

CR
100 |H Take home
[ crn

90+ 2.8 months (range: 1.0—-7.1)

80+

704 SCT Patients

60 Best response prior to SCT, n (%) n=31 SCT naCh VE N/H MA

o CRjci 26(8%) gut machbar

40 CR 16 (52)

iﬂ CRi 10 (32)

10- CRh 6(19) Kurative Option mit

0- MLFS 2 (6) . ..
Patients withSCT  gp 3(10) Langzeituberleben
n= 31 CR, complete lespo.nse; CRi, CR with incomplete blood count; CRh, CR with partial hematologic recovery; MLFS, morphologic
1.0
AZA+VEN

— 087 CR/CRi 71%

& N=84, median age 75

E 100 Early death 2%
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e 80:

S o4 Z Median OS: 16.9m
E 68% (21/31) alive 12 Mo post SCT 2o TyeRrs 5%
S ;24 12-month OS Rate 55% (17/31) post alloSCT CR > 12 Mo § e e v

g 84% (95% Cl 66-93) 12/17 > 2 Jahre I ;: :
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o.o i 1 I I 1 1 1 1 I 1 1 I 1 1 1 1 L] 1 1 1 z Overall E
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0 6 n 18 u 30 36 Q2
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31 31 29 27 26 23 15 15 14 9 3 3 3 2 0 DitNardo €O st a, Lancet Onicol 2018



Immuntherapie

AML




Zielstrukturen fir Immuntherapie bei AML

CD33 and CD123 agents:

— IMGN632 (CD123) : ADC with novel single strand Other promising targets:
alkylating payload

— CRI/CRI rate 17%, ORR 20% in n=66 evaluable AML pts — Cusatuzumab (ARGX-1 1 O):
(DavBreca, ASi i) CD70 + AZA for Newly Dx Older
— Flotetuzumab (MGD006): CD123xCD3 dual- AML
affinity re-targeting (DART) molecule — CRJ/CRI 83% and ORR 92% in n=12
— CRI/CRi 32% in n=30 primary refractory AML cohort (Ochsenbein ASH 2018)
(eeal AH ) —Magrolimab (5F9): CD47 + AZA
— AMG330 and AMG673 CD3xCD33 — CR/CRi 50% and ORR 69% in n=16
— CRICRI 15% in n=27 evaluable pts (AMG330) Svaltiapie AL (Salimen el &), ASEs 6203)

— Subklewe et al, ASH #833 (AMG673) —MCLA-117: CD3 x CLL1

— AMV564 CD3xCD33 bispecific
— Westervelt et al, ASH #834

— XmAb 14045 CD3xCD123 bispecific
— CRJ/CRIirate 23% in Part A (Ravandi ASH 2018)




Immuntarget: CD47 ,,Do not eat me“ Signal

—

CDA47 Expression in AML Patients

1 1

i 1

CD47 Low

4 N Tk I CDA47 High
P=0.033

HR 1.42;95% Cl 1.03t02.08

Overall Survival (%)
3 § 8 8

i 1 1

- Macrophage 0 $ Y ) 8
\ j 0 50 100 150 200
Months
v Veillette and Tang, JCO 2019

= Chao et al, Current Opin Immunol 2012 Majeti, Chao et al., Cell 200
No phagocytosis




Immuntherapie: Anti-CD47 + HMA

Untreated AML
ineligible for
induction
chemotherapy or
untreated MDS
intermediate to
very high risk by
IPSS-R

AZA: 75 mg/m? D1-7

Magrolimab + AZA Combo
Safety Evaluation (N=6)

Magro: 1, 30 mg/kg*

weekly

*Dose ramp up from 1 to 30 mg/kg by week 2,
then 30 mg/kg maintenance dosing

Expansion

Magro: 1, 30 mg/kg*

weekly

AZA: 75 mg/m? D1-7

Control mAb: No Phagocytosis Anti-CD47 mAb: Phagocytosis

Macrophages Cancer cells

Magrolimab ist ein First-In-Class Antikorper gegen CD47
Pro-eat me nétig — exprimiert auf Tumorzellen

Phase 1in r/r AML EHA 2018

Phase-1b: Magrolimab+AZA: MDS/AML-Patienten (n=62)




Synergie von Anti-CD47 + HMA im Mausmodel

Aza induziert pro-phagozytose Signale ,eat-me“ wie Calreticulin
Aza + anti-CD47: verstarkte Phagozytose

Calreticulin expression in AML AML xenograft model

100
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a £ 40007 S
S € s
2P @ :
3 § § 50 —  AZA + 5F9 (magrolimab)
S S 20001 s — 5F9 (magrolimab)
o o - AZA
c
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o . . . i 0 50 100 150 200 250 300
-6 -4 -2 0 B Days Post Engraftment

Azacitidine (ug/ml)




Patient Characteristics (N=62): Magrolimab + AZA in Untreated (1L) MDS/AML

Characteristic

1L MDS 5F9+AZA (N=35)

1L AML 5F9+AZA (N=27)

Median age (range) 70 (47 - 80) 74 (60 - 89)
ECOG Performance Status: 0 13 (37%) 9 (33%)
] 21 (60%) 16 (59%)
2 1 (3%) 2 (7%)
Cytogenetic Risk: Favorable 0 0

i 10 (2904 2.(7%%)
Poor 23 (66%) 18 (67%)
Unknown,/missing Z (6%0) 7 (20%)
WHO AML classification: MRC 19 (70%)
Recurrent abnormalities 2 (7%)
Therapy-related 1 (4%)
NOS 5 (19%)
WHO MDS classification:
RS and single/multi-lineage dysplasia 3 (9%)
Multilineage dysplasia 6 (17%) =
Excess blasts 19 (54%)
Unclassifiable /unknown/missing 7 (20%)
IPSS-R (MDS): Intermediate 11 (31%)
High 18 (51%) )
Very High 5 (14%)
Unknown/missing 1 (3%)
Therapy-related MDS 11 (31%) "
Unknown /missing 1 (3%)
Harboring a TP53 mutation 4 (11%) 11 (41%)

o 66-67% of MDS and AML patients are
poor cytogenetic risk

o 70% of AML patients have underlying
myelodysplasia (MRC)

o 41% of AML patients are TP53 mutant

o 31% of MDS patients are therapy-
related

o The majority of MDS patients were
high or very high risk by IPSS-R

IPSS-R: revised international prognostic scoring system
MRC: myelodysplasia-related changes

NOS: not otherwise specified

WHO: world health organization

"-" not applicable; All patients enrolled on study are shown



Anti-Leukemic Activity is Observed with Magrolimab + AZA in MDS and AML

1L MDS

Best Overall

Response N=24 ”
m 22 (92%) 14 (64%) %
_ 12 (50%) 9 (41%) @

&

0 1(5%) §°

8 (33%) £

I AwilhT;r.rowCR 1(5%) ;

. K]
mprovement (1) R : g
2 (8%) 7 (32%) 3

Efficacy in TP53 Mutant AML Patients

in Bone Marrow Blast (%)

100

Magrolimab+AZA

TP53 Mutation Burden on Treatment

ORR: 92% in MDS
ORR: 64% in AML

Ansprechen: median 1.9 Mo

100+

Best Overall Response AML 1'&.‘.’!:39;Wutant

Patient

Complete cytogenetic response in
responders”®

MRD negative of responders

Median duration of response
(months)

Median overall survival (months)

Median follow-up [range] (months)

*Far patients with abnormal eytogenetics at baseline

7 (78%)
4 (44%)
3 (33%)

4/6 (67%)

417 (57%)

Not reached
(0.03+ - 15.1+)

Not reached
(3.8+ — 16.9+)

6.9[1.9 - 16.9]

TP53 Mutant Variant Allele

Frequency (%)
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*Two TP53
mutations present
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Pre-Treatment On Treatment
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AML TP53 mut:
57% MRD neg in TP53mut
OS in TP53 not reached

(Ven-Aza: ORR 47%, OS 6.4 Mo)

Best averall reduction s shown
NGS data shown




Pararstas 1L MDS 1LAML
N=24 N=22

RBC transfusion

independence! 4/9 (44%) 8/11 (73%)
A 5/10 (26%)  6/10 (60%)

response in responders
MRD negativity in 5/22 (23%) 8/14 (57%)

responders

Not reached Not reached

Median duration of

(0.03+ - (0.03+ -
response (months) 9.76+) 15.1+)
Median follow-up 6.4 [2.0- 8.8 [1.9-
[range] (months) 14.4] 16.9]

Patient

MDS

AML
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Magrolimab + AZA
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Immuntherapie: Anti-CD47 + HMA

Magrolimab: first in class AK gegen CD47
Kombinationstherapie gut vertraglich

MDS ORR 92%, CR: 50%

AML ORR 64%, CR/CRi: 55%; v.a. in TP53 mut (78% CR/CRi)
Erweiterungskohorten (NCT03248479) laufen
Zulassungsstudien fir MDS eingeleitet

FORTY SEVENM INC
WEKN: AZINTD ISIN: US349383P1049 Ticker-Symbol: 4C8

Branche 1-Jahres-Chart 5-Tage-Chart

Aktienverlauf am Tag der i

37,620 37,629
P .o . Aktienmarkt 30 z;
rasentation NASDAQ Biotech 20 35
10 34
vl i 32

Jan  Apr Jul Okt Do Fr Ma




CAR-T uiber den
Tellerrand

geschaut
(noch ohne AML)




# 224: Analysis of Factors Predicting

°
‘ A R_ I I n r r A L L Treatment Response of 254 Patients
Who Received CD19-Targeted CAR-T

Cell Therapy for Relapsed/Refractory
(R/R) B-Cell Acute Lymphoblastic
Leukemia (B-ALL).

Xian Zhang et al., Bejing, China.

Monozentrisch Lu Daopei Hospital

Patienten: n=254 R/R B-Vorldufer-ALL

Zeitraum: 4/2017 —9/2019

Follow-up 11 mo

Kinder und Erwachsene (1-61 Jahre)

CAR-T-Zellen von 5 Herstellern (90% 4-1BB basiert, 10% CD28)
Mediane Dosis: 3x10°/kg

NGS Screening auf Mutationen
Uni- und multivariate Analyse

Frage: Identifizierung von Pradiktiven Markern fiir das Therapieansprechen



Ansprechen - CAR-Tinr/r ALL

Tag 30 CR Rate 90.6 % (230/254)

-~ BCR-ABL1 n=36

= 1 E2A-PBX1n=16
MRD neg (89.4%; 227/254) 3 ~ TELAML1 n=14
S =~ MLL-AF4 n=10
Vortherapie keinen Einfluss (SCT, Chemo) i e
Bessere CR Rate in 4-1BB (92% vs 77%) £ p=0.063

—— . 0 5 1 15 2 25
Multivariate analysis of CR rate post CAR-T

Efficacy of CAR-T(NR/CR) " A'\'Z1[- B A7 [17) Exp(B) (95%Cl) ~— Other mutation,n=114

5815 0006  0.232(0.082-0.652) = - vithout mutafon, =107
TP53 mutation vs. No = 8- = TP53 mutaion, n=33
4408 0025  4511(1.295-16.895) =

>
O IR 13.847  <0.001  0.095(0.022-0.260) £ o $=0.0003
Neurotoxicity .‘? 40-
SRSl 12.316 0003 34.796(3.232-374.659) s

L
CAR-T co-stimulatory e
domain CD28 vs. 4-1BB 0007  7.141(1.722-29.612) .
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Outcome CAR-T +/- alloSCT

Xs0S67.37% 160

g 807 4 -+ CART alone, n=38
m® Y

.Z Y

2 <0.0001

3 " P>

= 404 H

g ."u. .u: )

6 20 | TR

0 5 10 15 2 25 30
Months

High risk factors predicting NR:
Female gender

BM blasts >20%

With a TP53 mutation

CAR-T with a CD28 co-stimulatory domain

High risk factors for lower OS and LFS:
Not bridging into Allo-HSCT,

With a TP53 mutation,

Severe CRS and CAR-T related neurotoxity

=~ CART followed by Allo-HSCT,

Take home

China: CAR-T global player

Erste Daten flir Biomarker

alloSCT in r/r ALL:
bisher hier nicht als stand-alone




BITE (post CAR-T) - Mosunetuzumab in NHL

Mosunetuzumab (RG7828; BTCT4465A)

Full-length, fully humanized IgG1 bispecific antibody

Phase I/lb dose-escalation and expansion study in
heavily pre-treated R/R B-cell NHL

270 R/R B-cell NHL pts, incl. 30 pts with prior CAR-T

Aggressive NHL: ORR 37.1%; Indolente NHL: ORR 82.7%

Immune synapse
T-cell activation .
- -
Granzyme & S
Perforin . w
l & - ‘ "H

CD20

Tumor cell death

T

# 6 Mosunetuzumab Induces Complete Remissions In Poor Prognosis Non-Hodgkin Lymphoma Patients,

Including Those Who Are Resistant To Or Relapsing After Chimeric Antigen Receptor T-cell (CAR-T)
Therapies, And Is Active In Treatment Through Multiple Lines (ASH 2019)




Mosunetuzumab post CAR-T in NHL
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CAR-T PCR: <50 copies/pug DNA 380 copies/pg DNA

8 months in CR off treatment

BITEs + CARs:

»,Reaktivierung” von CAR-T Zellen




CAR-T fiir Myelom

Ansprechen meist unvollstandig und kurzfristig, die meisten Patienten bekommen innerhalb 1 Jahres ein Rezidiv

Problem fir CAR-Tim MM:

Gamma-Sekretase Inhibitoren (GSlI)
erhohen BCMA Oberflachenexpression, vermindern l6sliche BCMAs
verstarken Wirksamkeit von BCMA CAR T-Zellen in experimentellen Modellen
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1. Apheresis/CAR T 3. Lymphodepletion 4. CAR T cell infusion

Production 5

#204: Efficacy and

5. GS|I JSMD194 25 mg Thrice weekly x 3 weeks Safety of Fully Human
BCMA CART Cells in
l(iSIﬁes 6. Blood and bone marrow sample collection Combination with

Gamma Secretase
Inhibitor to Increase
# 14 28 60 90 180 365 BCMA Surface
Expression in Patients
with Relapsed or
Refractory Multiple
Seattle, USA

Pretreatment
samples

Lymphodepletion:
Cyclosphosphamide 300 mg/m? x 3 days
Fludarabine 25 mg/m? x 3 days

N=10 Patienten
Nach 3 Gaben von GSI: Erhéhung der BCMA Expression/Intensitét

Kombination GSI + BCMA CAR-T: schnelles Therapieansprechen
bessere Wirksamkeit auf BCMA-CAR-T-Zellen (100% ORR)
Langeres Follow-up notig fiir Dauer des Therapieansprechens




Best of ASH 2019

Umfangreiche molekulare Testung bei Akuten Leukamien
notwendig, therapie-relevant und zeitunproblematisch

Kombinationstherapien (mit Ven, IDH,..) sind , best SOC“
Immuntherapie bei AML: spannende Option

CAR-T: Trend zu Kombinationen (BITE, Ibrutinib, GSI, PDL1,..)
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